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ENGINEERING COST ACCOUNTS. 

PROBABLY no portion of the office work of a large 
engineering establishment is so wholly unsatisfac- 
tory to the chief as the detailed cost accounts, 
which are kept to enable him to detect variations 
from the estimates on which his contracts were 
based, and to afford him guidance for future tenders. 
The difficulties of dividing expenditure over a 
sufficiently large number of items to detect the 
exact point of undue cost, of agreeing the total 
sum of these items with the expenditure shown in 
the financial books of the business, and of dissect- 
ing and allocating estimated and establishment 
charges, are so great, that in few large engineering 
concerns do the cost accounts truly represent 
financial conditions, or afford a basis for future 
tenders without allowances and percentages more or 
less hypothetical. The placing of these cost accounts 
in the charge of students or young engineers, as 
‘*cost engineers,” has seldom proved satisfactory, 
because they have not received the accountancy 
training needful for such work, nor have they 
sufficient access to the materials necessary for it ; 
whilst bookkeepers are too often content with such 
results as sufficiently elucidate their general balance 
sheet and trading account, without regard to the 
requirements of the engineer or contractor for those 
details which are needful for his guidance or warn- 
ing. Serious errors are also frequently caused by 
thinking of estimates for work to be performed, and 
cost accounts of work executed, as in some respects 
indentical ; and this confusion in thought leads to 
practical blunders in accounts, and increases the 
difficulties of adequate financial supervision when 
the work, or a portion of the work, has to be exe- 
cuted abroad. We assume, what our readers will 
readily assent to, that the cost accounts of executed 
work should represent the actual expenditure 
thereon ; that estimated figures should only be 
admitted for temporary purposes, and should be 
corrected as soon as possible by the substitution 
of actual figures; and that the total of these cost 
accounts should agree with and balance the ex- 
penditure in the general trading and profit and loss 
accounts of the concern. Less than this will not 
satisfy the employer ; less than this he should not 
be expected to accept. 

To satisfy these conditions it is absolutely neces- 
sary that the same foundation should be used both 
for the financial books and the cost accounts, and 
it is also most desirable that both should be con- 
trolled by the same head, that is, by a skilled book- 
keeper or accountant. But it is needful that this 
same bookkeeper should recognise that he has two 
distinct, though parallel, operations to perform, and 
that his books and accounts must be arranged for 
both of them. This will entail some modifications 
in the subsidiary books of account, such as we 
indicate hereafter, but will leave untouched those 
ledgers and journals and cash-books which are so 
dear to the heart of the ordinary bookkeeper. 

The principal charges arise in raw materials and 
wages. We will take the former first, as being 
generally first in order of time. An ordinary plan 
in large works and warehouses is to paste the in- 
voices for goods, after due examination and cor- 
rection, into an invoice book, ruled on the right- 
hand side with columns headed to correspond with 
those summaries of expenditure which, at the 





trade account. But as, for the purpose of cost 
accounts, it is most desirable to eliminate all con- 
flicting items which may arise through the cash- 
book, all ordinary trade and cash discounts, and 
any odd pence which will not be paid, as well as 





close of the financial year, are set forth in the! book. The better plan is to pass these credit notes 


(or, if they have not been received, notes made out 


| by the bookkeeper to represent credits claimed) 


through the invoice book, taking care, however, to 
extend them, both in the total of invoice column 
and the allocation columns, inred ink. At the end 


any other allowances for packages, &c., should be | of the month the totals of the red ink figures must 


deducted from the invoice, and the net amount 
only be extended in the invoice book. In the 
example below, it will be seen we have introduced 


Invoice Book. 


be deducted from the totals of the black ink figures 
to arrive at the debits for the month, both in gross 
and under the various expenditure account heads. 


JANUARY, 1892, 























l . | 
po at Date. —_— | Process. nena Coal. Iron. Plant. (Works) Offices. | Sundries. 
f% 4 bt a ATER /£e0d/ £8 d.| £6 4. £8. 4. 
ox and Cox .. -- | Tehuantepec brick- 
| making plant 847 16 4 
316 5 4, .. |West Indian Pacific 
Steam Navigation | } 
Company .. ..| Ditto, freight ‘| 149 0 0 
| Tehuantepec brick- | 
| making coal 3 | 167 5 4 
917 15 0} Bolland and Hurrell} Tehuantepec plant.. | 91715 ( 
| {| West Indian Pacific) } 
305 10 0) | Steam Navigation) } Ditto, freight oo! | 305 10 0 
| \ Company .. ¢ | 
94 6 0} Evans and Taylor ..| Tehuantepec: | 9 6 0} 
| Brick- } 
making .. 10 0 0) 
Blacksmiths 48 16 0) | 
No. 7shaft 3 00) 
} ow? « BwWE 
| 
317 15 4| Ditto --| Tehuantepec stores | 81715 4 
17 9 4 eat ———-} Tehuantepec stores | 17 9 ‘| 

















an additional column, which we have termed 
‘* Process,” to supply the necessary classification 
and details for the cost accounts. Thus the first 
invoice is for machinery for brickmaking for the 
Tehuantepec contract, and is so marked; this will 
be apportioned, as will be seen hereafter, not to 
the revenue charge on brickmaking, but to a plant 
sheet, whence a charge for depreciation will be 
taken each month, and placed to the debit of the 
revenue cost account. We use the term ‘‘re- 
venue.” in this and other places to mean those 
items of expenditure and loss which are properly 
chargeable against current revenue earnings as 
distinguished from those apportioned to capital 
account, which should only be those represented by 
increased value in buildings, machinery, and other 
plant. The next invoice is for freight on this 
machinery, and is charged in the same manner to 
the same account, as it is a very natural assump- 
tion that the value of the machinery laid down at 
Tehuantepec will be, at least, its cost price in 
England, plus freight and insurance to point of 
user. These items represent invoices for goods 
required only for one department, or one branch 
of the work, but it will frequently happen, almost 
always so in the case of freight, that the invoice 
represents goods or charges for several branches 
of the work, in which case it must be divided, as is 
shown in the case of Evans and Taylor. 

It will at once occur to many of our readers that 
credits must arise from the return of goods, or 
allowances ~y the vendors in consideration of over- 
charges or defective quality. In some establish- 
ments these are passed through the day or sales 
book, but this method is — to the objection of 
increasing the totals of both sales and purchases, or 
necessitating an adjustment by analysis of the day- 





From the invoice book we can obtain such costs 
as raw materials, plant purchased, freight, in- 
surance, and others which arise against the business 
from outside, and these will exactly agree in amount 
with the charges passed through the financial 
books ; we must also deal in the same way with the 
wages which arise within. For this purpose it is 
not absolutely necessary to adopt any particular 
form of wage book ; the following will be found 
convenient, but any others may be used which, for 
— reasons, commend themselves to the prin- 
cipal. 























| o| | 

| E| | Wages | Wages 
Name. Process. TC | | per “ 
ig igl5|_.\y/g|g|Procem| alan. 
SeP RR Aal8 
| | 3s /£ «= df ws d 
John Jones Davits: | 

Acorn ../1.1'4! |1/2/43/5/1 2 6 
(Blocks: | 
| Acorn .. } } 1 8 
|Bolts, stores, 1 il 6 8110 0 











It is, however, necessary for the accountant to 
make a weekly or monthly abstract, the total of 
which shall agree with the total of the wages sheet, 
of the amounts earned allotted under the same 
divisions as are from to time used in the process 
column of the invoice book. 

The invoice book and wages book may, in some 
concerns, supply all the data necessary for cost 
accounts, with the exception of establishment 
charges, but in the majority it will be found more 
convenient to pass through the storekeeper a large 

uantity of general stores, and to transfer these to 
the several manufacturing departments or processes 
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(we use the term as a convenient one for the sub- 
divisions of work) as they are issued by him. Pro- 
bably more errors arise in the issue of these general 
stores (including, in many businesses, stock timber) 
than in any other of the charges which make up 
the expenditure on work. We think it should be 
laid down as an absolute rule that no profit should 
be made on stores issues—that all materials should 
be charged out by the storekeeper at their actual 
cost on the premises ; that is, net invoice price, 
plus freight, plus delivery into stock. These issue 
rices may be obtained by a simple form of stores 
edger, in which the various descriptions of goods 
form the headings of the accounts, and which 
accounts are debited with invoices, and freights, 
and charges as they appear in the invoice book ; 
but as the storekeeper is in many cases merely an 
old soldier or unskilled workman, errors are very 
apt to arise in the issue charges, and the constant 
attention of the accountant should be directed to 
the correct prices being fixed, and the proper 
amounts being carried out. For the purpose of 
recording the issues as they occur from time to 
time during the day a ‘‘ stores issued ” book will be 
necessary, and may very well be in the following 
form. The second money column will show the 
daily issues for each process or department, and 
from this an abstract must be compiled monthly 
under the heads of the different processes or de- 
partments, to agree in total with the issue book, 
the same as the wages abstract does with the wages 
sheets. 


Stores Issued Book. 
. | | Total 
3 yp eee ™ | Process. Quantity. Price. Amount. Issues 
A | . per Process. 
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We shall now be in a position to obtain most of 
our information for the cost sheets, and in figures 
which agree strictly with the bookkeeper’s ordi- 
nary ledger, but before proceeding further, let us 
consider what information the proprietor or ma- 
nager really requires, beyond what ordinary account 
books already supply. We think his requirements 
will be of a threefold character, and that he will 
desire to ascertain his expenditure on : 

A. The various departments, such as offices, 
mould loft, joiners, blacksmiths, fitters, &c. 

B. The various sections of each contract, as, for 
instance, in a ship, blocks and cradle, keel, stem 
and sternpost, frames, plating, engines, donkey 
engines, cabin fittings, launching, &c., each section 
having its cost completed independently and in its 
entirety. 

C. The total cost of each separate contract. 

The cost sheets should therefore be divided into 
three sets or sections, but the three sets will form 
one really continuous series. For convenience of 
explanation, we will term them Form A for depart- 
mental accounts, Form B for process accounts, and 
Form C for contract accounts, and it will be found 
that the majority of charges will follow this 
sequence, entering first into the A sheets, thence 
being transferred to B, and finally to C sheets. 

Our first example, annexed, is of an A cost sheet 
in a shipyard, say for the month of January, 1892. 
It will be observed that there are on each side of 
the account columns for quantities, and money 
columns for ‘ Materials and Expenses,” and 
** Salaries and Wages,” and also for trade debits 
and credits. The last we may, for the present, 
disregard, but it will be admitted as essential that 
materials and expenses, which are purchases and 
charges pay arising outside the yard, should 
be kept distinct from the sa,aries and wages arising 
within the yard, and that this separation should be 
continued throughout the transfer entries, and 
every later stage of the accounts. 

The first item on the debit side is the stock 
brought forward from the previous month, which 
will agree with the total of stock found at the foot 
of the credit side of the December sheet. It will 
be seen that we debit the department with all 
materials issued to it, even when it is known that 
such materials will be used on any particular con- 
tract, and credit it by a transfer of consumption to 
the contract on which itis used. Any materials not 
consumed at the end of the month are in charge of 
the department, and appear as materials on hand ; 
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Suet A. SHIPWRIGHTS, JANUARY, 1892. SHeet A. 
| | e 
ares Materials | Salaries Trade ae Materials | aries | Trade 
a tities. |, 20d and Debits. ies tities. |, nd | aad Credit 
' | Expenses. | Wages. : Expenses.| Wages |\Tedts. 
£ 8.4.) £ 8.4. £0ada/£ ad 
To stock, January 1, 1892 2460 19 7/172116 1 By Estimated Charges. 
urchases. Evan Daniel and Co., 
Pe and Oe, deals = ° 4 Estimated in December 500 0 0 
rno Orley, tea! oof 43’ & | 
Caledonian Railway, awe to pom. | | 
a reignt bl aad 76 2 6 a eee See 2641 16 41907 6 6 
van Daniel and Co., deals 16 5 4 ne og } 
,, Do, crown) By — so, 6 sions 4 3 
wa ee oe 196° 7 0 H.M.8. Acorn, steel lining 304 16 9 270 1 6 
"Waces. 7 | Do. davits .. 738 2 1 132 9 6 
Process—H.M.S. Acorn .. 716 2 6 Sales (General). | 
Barque Emerald 3510 2 Barque Emerald : | 
tad 8.8. Rubina 16,3. Repairs .. ‘ Pe 9610 4 4210 2 
~, £a25c Ne Sa CI Ca meee Transfer to Plant Sheets. | 
annnenels teas Soper | | Erection of sheer legs .. 9610 7 34 6 4 
Blacksmiths.. ..  ..! 842 641 Stock, January 31, 1892. | | 
Transfers from Depart- Work in progress: | 
ments— Establishment H.M.S. Acorn, cabin fit- 
Charges. tings ae ep ee 1914 7) 10 1 6 
Steam power es) 2 2 O28 H.M.S. Acorn, steel lining 23 6 4; 31 4 «21 
Drawing office ot 46 0 0 8.8. Rubina oe oe 8 1 6 33 2 2) 
Office .. ne oa ae 6 2 6 Deals és ae 59 0 2) 
Management : 15 11 6 Teak .. * ee o| 45 6 0 
Cartage 21 6 17 6 Brass bolts .. i oe 7 803 
Stores.. 104 3 7 Goods in transit, viz. --- 
Interest 10 1 6 
Depreciation 72 1 
4270 0 5/2564 5 11 4270 O « 2564 5 11) 
| | 
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shown in the sheet before us as deals, teak, and 
brass bolts. Any partly used, having a certain 
amount of labour expended on them, but not ina 
sufficiently advanced stage to be transferred to a 
‘*B” sheet, will appear under the head of ‘‘ Work 
in Progress.” The same care must be taken and 
the same additions for management expenses made, 
in arriving at the cost of work carried forward as 
in progress, as is exercised in ascertaining the cost 
of work transferred to other departments, or to ‘‘B” 
sheets, and this portion of the work should either 
be prepared by the chief accountant personally, or 
carefully supervised by him. 

The next item, ‘‘ Purchases,” will present few 
difficulties, being readily collected from the invoice 
book, but such short particulars should be given 
as will enable the accountant to identify the in- 
voices, and also afford him a clue to the particular 
contract, or portion of contract, for which the 
materials are intended, when they have been 
specially ordered or specified. The next item of 
wages will also be obtained from the abstract or 
analysis of wages sheets, and a shrewd compiler 
will here, as with the invoices, make notes of such 
particulars as will assist him in his further work. 
It will be seen that the wages are divided under 
two subheads, ‘‘Process” and ‘‘Repairs:” the former 
will comprise all work done in the ordinary way of 
manufacture or trade, including also new machinery 
or fittings for the use of the establishment ; the 
latter will cover only such repairs to machinery 
and fittings as are currently needful for keeping 
them in working order, and will be divided over 
the work executed during the month with the other 
establishment charges. 


(To be continued.) 








THE AMERICAN SOOIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CorReEsPONDENT.) 

To succeed in any enterprise requires time, and 
this is equally true in regard to a scientific body. The 
American Society of Mechanical Engineers, after pass- 
ing the experimental stage a number of years ago, has 
steadily progressed. The meetings may, perhaps, 
be taken as a fair indication of this. Each succeed- 
ing one seems to be more generally attended than 
its predecessors, the interest is shown to be greater, 
and the number of representative men in session is 
much larger. This was particularly true of the re- 
cent meeting in New York. Prominent members of 
the Society flocked to it from all parts of the United 
States, and each one voiced the universal senti- 
ment at its close by pronouncing the session the 
best one he had ever attended. 

The first meeting of the recent session was 
held on Monday evening, December 4, at the 
house of the Society in New York City, and the 
retiring as well as the incoming President, Mr. 
Eckley B. Coxe, delivered his valedictory and 
salutatory address. Many speakers complain, when 





they “‘rise to remark,” of the shortness of the 
notice ; indeed, one of this Society's most distin- 





guished orators made this very charge on a recent 
occasion; but the retiring President can never 
have a shorter notice than a year, and if a speaker 
cannot prepare an address in that period of time, 
he might as well wait and take eternity. Mr. 
Coxe, however, is not of the complaining 
sort; what he has to say is always directly 
to the point, and he never scatters. The 
present address was most emphatically of this 
character, and being on a subject he was familiar 
with, and one he had carefully studied in a most 
practical way for many years, was listened to with 
an attention at once complimentary to the speaker 
and instructive to the audience. The subject was 
the testing of coal so as to give the large consumer 
a practical idea of its value as a fuel. He illu- 
strated his remarks by the apparatus used in test- 
ing, a picture of which was thrown on the screen. 
In general, Mr. Coxe’s remarks were as follows : 
In the early days of mining all sizes below stove 
coal were considered of no value, and chestnut coal, 
although used to some extent at the collieries for 
steam purposes, was generally wasted. Finally, it 
became a domestic coal, and the pea coal took its 
place for steam purposes. Now pea coal is sup- 
planted by buckwheat coal, and has become a 
domestic coal, and even buckwheat coal is compet- 
ing for steam generation with what are called rice 
and barley coal. These coals are graded on the 
following scale as to cost and size : 


aie Name of Wholesale Price Limits of Size. 


ize. at Mines. Upper. Lower. 
dols. 
Chestnut 2.75 Z r 
Pea eee 1.25 2, 3 7 
Buckwheat 75 2. # 
Rice... ‘25 y is 
Barley ... -10 +s obs 


In addition to the saving in first cost, freight 
rates are less on the smaller sizes. Freight to 
tidewater is 30 cents a ton less on pea than on the 
domestic sizes, and 50 cents less on sizes smaller 
than pea. Originally but little attention was paid 
to these sizes, and no special preparation of furnace 
beyond a slight change in grate bars was made by 
the | sy using them. A large amount of culm was 
used when it could be obtained cheaply, and it then 
contained the buckwheat, rice, and barley coal ; 
but since these have become marketable, and are 
taken out, the present culm is of slight value. As 
coal only burns on the surface, the sizing is of 
great value. If not uniform, the smaller particles 
clog the passages between the larger, and impede 
combustion. To this lack of uniformity are attribu- 
table many failures in the use of these smaller sizes 
for steam, as well as the lack of uniformity in 
results. The latter may be due to bad sizing, or to 
an undue amount of impurities. Their experi- 
ments have shown it is the percentage of carbon in 
small sizes rather than the sizing which deter- 
mines the amount of water evaporated per pound 
of coal; but the water evaporated per square foot 
of heating surface decreases with the size of coal. 
Mr. Coxe summed upi his part of the question in 
these words : 
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‘¢Tf I was in charge of a large steam plant burn- 
ing, say, 100,000 tons of rice coal per year, I would 
try to make a contract which would require the 
coal to contain not over a certain percentage of 
water, and not less than a certain percentage of 
carbon, or, what is practically the same thing for 
anthracite, not over a certain percentage of ash, 
and that a certain percentage of the average daily 
sample of the coal would pass through a mesh of 
a certain size and over a mesh of another size, and 
that the coal should not contain more than a certain 
percentage of dust—dust being what would pass 
through a mesh of, say, ,'; in. in diameter.” 

The method of determining in a rapid, simple, 
and effective manner the actual commercial value 
of small-sized coal, and which required no scientific 
work except for analysis, was next described. The 
foundation of it was the obtaining of fair average 
samples. This was done by taking samples of these 
four sizes from the loading tips several times a day, 
and putting each size in a separate bin. After a 
week, the coal in each bin is thoroughly mixed and 
quartered down till 30 lb. is obtained, which is 
sent to the laboratory. These samples may be 
used for any of the five following purposes : 

1, Determination of size. 

2. Determination of the slate. 

3. Determination of the ash, involving in some 
cases an analysis of the ash. 

4. Determination of the water. 

5. Rapid commercial determination of the specific 
gravity of the coal. 

“* Determination of Size. —The object of this opera- 
tion is to determine the exact size of coal which 
makes up the sample, as distinguished from its 
nominal size. The apparatus consists essentially of 
a cubical box, the top and one side of which are 
open, and into which slides a series of drawers. We 
generally use five or six. These drawers are wooden 
— 1} in. deep, about 12 in. wide, and 14 in. 
ong. 

‘The bottom is a sheet of perforated metal. The 
box rests upon a circular base of wood, which is 
coned at the bottom, and has in its centre a pin 
with a spherical head, which works in a spherical 
hole in the centre of the wood base. When the 
pin is placed in the centre hole the box can be 
revolved easily, and in such a way that the axis of 
the box describes acone. This shakes the coal and 
causes it to move from one side of the screen to the 
other, and, as it can be moved very rapidly, soon 
sizes the coal. When the drawers have been placed 
in the box, a stick of wood is inserted to prevent 
the drawers from sliding out. The sizes of the 
perforations which we usually employ are : 

‘¢ For the upper screen, { in. round. 

‘* For the next lower, ;% in. round. 

‘* For the next lower, 3 in. round. 

‘* For the next lower, ;; in. round. 

‘* For the next lower, 3; in. or ;; in. round. 

‘¢ This makes, with the dust, six sizes. Of course 
the number of drawers and the size of the perfora- 
tions can be varied to suit each special case. If the 
coal is of the ordinary character, we can screen 
about 15 lb., or about one-half the regular sample 
brought to laboratory, which is quartered down to 
obtain the amount necessary to make the determi- 
nation. It is not necessary to weigh the part to be 
tested ; it is, however, necessary that the entire 
sample obtained by quartering down should be 
screened, otherwise you would not have an average 
sample. 

‘* The coal is gradually poured upon the screen 
while it is revolving. When the operator is satis- 
fied that the coal is thoroughly screened, each 
drawer is taken out and the quantity in each 
drawer is weighed, and by simply adding together 
these weights, the total doe of the sample is 
obtained. In this way the average percentage of 
each size is easily found.” 

As to determination of slate, the author stated in 
large coal it is easy to determine the percentage of 


slate by average samples, but in small coal a magni- | 5. 


fying glass would be needed. So they resorted to a 
method depending on the difference in the specific 
gravity of coal and slate, which in coal increases 
with the amount of ash the coal proper contains, 
and also with the amount of bone or slate attached 
to it. Having determined the composition of the 
coal bone or slate by analysis, and also the specific 
gravity of the specimen analysed, a limiting specific 
gravity is thus determined, and particles lighter are 
considered coal and those heavier slate. Thena 
solution of chloride of zinc is made, of the same 
specific gravity, which may vary in different 





localities ; at Mr. Coxe’s mines it was 1.70 to 1.72. 
The sample is put in this and stirred ; the floating 
coal is skimmed and put into a dish. The solution 
is poured off, and the coal and slate are dried and 
weighed, and the percentage obtained. To make a 
large number of tests, they devised a special appa- 
ratus designed to dry the coal, which was thus 
described : 

«Tt consists essentially of a rectangular iron case 
about 4 ft. long, 26 in. wide, and 4 in. high, cast 
hollow, and as thin as possible. This is kept filled 
with steam ; on top of this is placed a box made of 
wood, in the bottom of which there are two drawers 
18 in. long and 16 in. wide. The sides of these 
drawers are of wood, and the bottom of 24-mesh 
wire gauze. The bottom of the box, which is about 
lin. thick, covers the whole iron plate, and extends 
about 14 in. beyond the edge all around. From 
the outer edge of the cover a canvas curtain about 
8 in. long is hung. The drawer is about 1 in. 
above the iron plate, leaving space for the hot 
air to pass through. The bottom of the case is cut 
out where the bottom of the drawer is covered with 
the gauze, and the whole box rests upon the plate, 
so that air passes around and over the plate and up 
through the gauze. The top of the box is closed, 
with exception of one hole, in which is inserted a 
sheet-iron pipe, which connects with a suction fan. 
The result is that a constant supply of air passes 
around the iron plate, through the holes in the 
wood cover, and then through the gauze to the suc- 
tion fan ; by means of which a very rapid drying at 
a comparatively low temperature is brought about. 
In order to dry the coal and slate from the chloride 
of zinc apparatus, the pipe between the drying 
apparatus and the fan is enlarged, so that, by re- 
moving the cap on the upper part of the enlarged 
portion of the pipe, the cylinders can be inserted 
in the enlarged portion, the cover put on, and the 
drying of this coal and slate carried on without 
interfering with the drying in the other part of the 
apparatus. This apparatus is very simple and in- 
expensive, and is very satisfactory and thorough in 
its work.” 

The analysis of the ash was next considered. 
After drying the samples as above described, they 
are put in a pulveriser. ‘‘The pulveriser consists of 
a cast-iron cylindrical shell, 12 in. long and 16 in. 
in diameter (both inside), through the centre of 
which passes an iron shaft, and inside of it are 16 
chilled cast-iron balls 3 in. in diameter. The 
cylinder makes from 70 to 150 revolutions per 
minute, according to the number of samples to be 
prepared. Along the surface of the cylinder, and 
parallel to the axis, runs a slot, which is { in. wide 
on the inside and 14 in. wide on the outside. This 
is closed by a wrought-iron wedge, which is held by 
two clamps placed near each end. The coal is 
introduced by bringing the slot to the top and 
pouring it in, and is removed by bringing the slot 
to the bottom and allowing it to run out, the 
cylinder being oscillated backward and forward in 
order to remove all the stuff, which is received in a 
Russia iron pan 24in. long and 18 in. wide. In 
this way practically the whole of the pulverised 
product can be rapidly removed. Generally about 
15 Ib. are put into the pulveriser at once. Running 
at a moderate speed it takes about 1} hours to pul- 
verise 15 lb. of pea coal thoroughly, but, by crush- 
ing it in a mortar so that the coal will pass through 
a ;'; round mesh, this time can be materially re- 
duced.” The smallest sizes do not require hand 


Results of Compariscn of Two Methods of Obtaining the 
Powdered Samples for Analysis. 
———— ar aie. 








Method Method | 
Siz “A.” Per | “B.” Per | Difference, 
ze. Cent. of | Cent. of | Per Cent. 
Ash. Ash, | 
Lump coal .. 5.00 6.65 | 1.65 
Broken coal .. | 7.52 9.97 | 2.47 
Eggcoal_.. 8.50 11.12 2.62 
Stove coal .. | 8.39 10.15 1.76 
Chestnut coal | 9.50 12.87 3.37 
ae ee 11.45 14.96 3.50 
Buckwheat .. e+} 9.87 11.27 1.40 
Rice .. ee ee « 13.85 | 17.95 4.10 
Barley ‘ ee 13.05 | 23.95 10.90 





crushing, and rice and barley sizes can be crushed 
in three-quarters of an hour. 

‘‘The pulveriser is a very simple, cheap, and 
effective machine. The surfaces of the slot are 
planed, as is also the wedge, making a perfectly 
tight joint, and not allowing any dust to escape. 
‘The pulverised coal received in the pan is 





quartered down to about one pint, which is screened 


on a No. 60 mesh sieve, 90 per cent. generally 
passing through ; and that which does not pass 
through is crushed finer by hand on a rubbing 
plate, requiring but a few minutes.” 

Since discrepancies had appeared in analysis when 
rapid crushing had been employed, Mr. Coxe sub- 
mitted the Table below as the results of a series of 
careful experiments. 

He thought the percentage difference in the 
last case due to the fact that impurities occurred 
in very light incrustations upon the surfaces of 
fracture of the coal, considering that for his 
yerrens only a proximate analysis was required. 

e stated the method. The sample having been 
pulverised and quartered down to a pint, is sent to 
the analytical room, where the following operations 
are made : 

1. Determination of ash. 

2. Determination of moisture. 

3. Determination of. volatile combustible matter. 

4. Determination of sulphur. 

5. Analysis of ash. 

To determine moisture they constructed an 
apparatus as follows : 

** Two 1-in boards, 12 in. wide and about 8 in. 
high, with the upper corners rounded off, form the 
back and front. In each of these boards there is 
cut an opening 10 in. wide and 44 in. high, also 
rounded, in which there is placed a copper muftle 
made of sheet copper ,}; in. thick, simply bent in 
the form desired and riveted at the joint, and open 
at both ends. This is tacked to the two boards. 
Both the front and back of this muffle are closed 
by a piece of asbestos board supported on two 
tacks. Another piece of asbestos board is bent 
around so as to form the sides and top, leaving a 
space between it and the muffle about 1 in. wide. 
Underneath the mufile are three very small gas jets 
formed by making three small perforations in }-in. 
gas pipe. These give the heat which keeps the 
muffle hot. A thermometer passes through the 
top of the muffle and the asbestos board top, and 
shows the heat in the muffle. The piece of asbestos 
board at the back is not taken off; that in front is 
removable in order to allow the sample to be put 
in. By means of these gas jets the temperature is 
kept at about 225 deg. Fahr., and remains remark- 
ably constant with but very little attention.” 

The sample is weighed and placed in a muffle at 
a temperature of 225 deg. for an hour. The results 
obtained are declared to be satisfactory. 

To determine the volatile combustible matter, 
Mr. Coxe said : 

‘* We find it very convenient to adopt a crucible 
of special shape provided with a flanged sleeve. 
The crucible is 1 in, in diameter, 2} in. deep, and 
cylindrical for the length of 1gin. It has a wire 
rim at the top, and fits loosely into a sleeve which 
bears against the rim. The sleeve is beaded on 
top to keep it cylindrical, and } in. below the top of 
thesleave there is a thinannular disc of platinum, 
which is fused to the other part of the sleeve. The 
crucible, with this thin sleeve, is supported by a 
platinum wire triangle placed over a clay cylinder, 
and which in its turn is supported by a ring of the 
filter stand at a height suitable to the height of the 
burner. The clay cylinder is 3}in. high, with a 
hole 2 in. in diameter at the top, and tapering down 
to 1,%, in. at 1 in. from the bottom, and from there 
down widening out again to 14in. The sleeve 
prevents the crucible from slipping through the 
wire triangle or the holes in the desiccator, and from 
tilting over on the wires. It also helps in heating 
it to the highest possible temperature for the full 
length, as it baffles the flame. This sleeve is also 
very convenient for lifting the crucible from the 
cylinder into the desiccator, and from thence into 
the scale pan, as the operator simply grasps the 
disc of the sleeve with an ordinary pair of forceps. 
It weighs 9 grammes. Wealso use the same crucible 
and sleeve for fusions when making complete 
analyses of the ash.” 

Determination of Sulphw.—This is done by 
Eschka’s method, with one exception: a different 
form of crucible is used, in the shape of a small- 
lipped and wire-rimmed beaker of platinum, about 
st times as large as the usual size, 24 in. high, 2 in. 
in diameter, tapering slightly toward the bottom. 
By employing this size, all operations of oxidation, 
acidulating, &c., can be made without transfer or 
washing the beaker. The ash is analysed in the 
usual way. 

The specific gravity is measured in a rough 
way by the following apparatus: A sheet-iron 





bucket holding 25 lb., a wash-tub, a Fairbank’s 
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THE GIBBS LIGHT AND HEAT TENDER. 
THE CHICAGO, MILWAUKEE, AND ST. PAUL RAILWAY COMPANY. 
(For Description, see Page 6.) 
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Fig 6 


Plan of Wiring 


























oa aa 
= 
ball 


























































































































2082.E. | 











Sleeping Car 


\ 
Bec he Ltorasah 


market beam scale, and a cylindrical pan 14 in. in |the post. The ordinary hook used for suspending; ‘‘ The tub is then filled with water until the tin 
diameter and 7 in. deep, are required. material to be weighed, carries a yoke, from which | pan is covered, and the whole is then balanced by 

‘*The weighing beam is attached to the post by | the tin pan is suspended by two wires. The bucket| means of a weight hung on the outer end of the 
means of a small crane, which throws it out from | is also hung on the same hook. beam, which weight remains constant. The poise 
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used for weighing moves along the beam in the | to $5 Ib i i 
C along | ) yo 1b., a little rider made of sheet metal, and of 
bt way. The beam is divided into pounds such a weight that each notch represents «he Ib., is 
- x pe ounds, each notch representing 2 lb. used; so that by placing the poise in the notch 
en the ordinary poise is used. In order to weigh ‘corresponding to the even pound, which is just 








Fig. 10. 


less than the actual weight, and then moving the 
rider until the beam balances, and reading off the 
number of notches, the actual weight in pounds 
and 53, lb. is obtained. If, for example, the rider 
is in the second notch to the right hand of the 
10-lb. notch, it would read +43, lb. ; that is, the 
10 1b. would represent forty notches, which with 
the other two would make forty-two. 

‘* When the average specific gravity of a ship- 
ment of coal is to be determined, specimens are 
taken from all parts until a fair average sample is 
obtained. This is spread on a platform and quar- 
tered down until the material is reduced to about 
20 Ib., which is then put into the bucket. 

**If we know the average specific gravity of the 
sizes below egg coal from a certain colliery, and 
their average percentage of ash, by merely getting 
the specific gravity of the coal in a number of cars, 
we can determine satisfactorily (we are inclined to 
think) the percentage of ash by the following 
formula : 

y =y + (xX — x) xa; 
in which 

x = the standard specific gravity, 

y = the standard percentage of ash, 

x’ =the specific gravity of coal determined by our 
apparatus, 

y’ = the percentage of ash to be determined, 

a = aconstant for coal from same mine. 

‘* We have become so thoroughly impressed with 
the importance of having the specific gravity of all 
samples of coal which we analyse that, whenever 
the sample sent to the office is large enough, 
we obtain the specific gravity in the rough way 
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given above, and find that it adds very materially 
to the value of the data obtained by analysis. 

‘*Tt seems to me that in all important boiler 
tests, not only the coal used should be analysed, 
and a special determination made of the amount 
of moisture in the coal when it is actually 
fired, but also that the ashes should be care- 
fully analysed. The sample for both the analyses 
should be obtained by quartering down all the 
coal to be used, and quartering down all the ashes 
mnade.”’ 

In respect to clinkering, which he considered. of 
great importance, Mr. Coxe considered it depended 
on two points : 

‘‘The temperature at which the coal burns, and 
the composition of the ash. The fact that a coal 
does not clinker may be due to its impurity ; that 
is to say, the coal may be so impure that it will not 
make a fire hot enough to melt the ash, although 


aided in making this industry the important one it 
now is. 

‘‘That in conferring the Bessemer medal in 
this the year of our Columbian Exposition upon 
an American engineer, the Institute has in a 
pleasant way added further evidence of the kindly 
feelings and hearty good-fellowship which in so 
many ways have of late marked the action of engi- 
neering societies and engineers in this country and 
in Europe ; and we cannot but believe courtesies 
like this tend to a closer union of engineers in all 
lands ; that while it is the mission of our profession 
to compel the rude forces and materials of nature 
to contribute to the welfare and comfort of man- 
kind, it is their mission as well to bring in closer 
touch nations and individuals, and in this way 
aiding, in a degree it would seem no other pro- 
fession can, to bring about those better days which 
in all ages past the world has hoped and struggled 
0 Fag 


the composition of the ash may be such that were | for 


it contained in a pure coal it would melt easily. 
On the other hand, the coal may clinker because 
it is very pure and burns at a very high tempera- 
ture.” 

This concluded the literary part of the evening, 
and social enjoyment followed, the latter acting 
as an antidote for the overtaxed brains due to a 
consideration of the former. 

The next morning the Engineers assembled to 
hear the report of the tellers, and to transact busi- 
ness relating to the Society in general. 

The election of officers for the ensuing year 
resulted as follows : 

President, Eckley B. Coxe. 

Vice-Presidents, C. E. Billings, Percival Roberts, 
and H. J. Small. 

Treasurer, William H. Wiley. 

The annual report of the Council showed the 
Society to be in a most flourishing condition in 
every way. The receipts for the year were 
35,663 dols., and the expenditure 23,010 dols. 

Pursuant to action at the last annual meeting, 
the Council had appointed a Committee on Standard 
Thickness of Uncoated Metal in Sheets and Plates, 
consisting of Messrs. Towne, Egleston, S. §8. 


Wheeler, Oberlin Smith, S. T. Wellman, and G. 


M. Bond. 

Among the gifts to the Society during the year 
were a model of the Ericsson Monitor, presented by 
Thos. F, Rowland, a member who took a prominent 
part in the building of that vessel ; a portrait in 
oil of Joseph Harrison, builder of some of the 
earliest locomotives, and the builder of the boiler 
which bears his name. This was presented by his 
widow. An oil portrait of Robert Fulton had been 
loaned the Society by Mr. Alanson Cary. It is 
thought this portrait was painted by Fulton himself 
while a student of art. A bust of Watt had been 
presented by Mr. Erwin Graves. 

It was the -sense of the Council that while 
scientific investigation of fundamental data and 
principles would be an important and useful func- 
tion of the Society, it was, on the other hand, very 
unwise for the Society to enter upon investigations 
by an appointed committee upon issues which could 
be made matters of controversy by parties com- 
mercially interested, and which would involve the 
Society, through its representatives, in an apparent 
alliance with one or ancther manufacturing enter- 
prise. 

For this reason they had declined to appoint a 
committee to co-operate with that of the Railway 
Master Mechanics’ Association formed for the pur- 
pose of testing a simple and a compound loco- 
motive at Purdue University. The following action 
of the Council will be pleasing, no doubt, to English 
engineers : 

‘Tt having come to the knowledge of the Council 
of the American Society of Mechanical Engineers 
that the Iron and Steel Institute of Great Britain 
has recently bestowed upon a member and ex-vice- 
president of the Society the Bessemer medal for 
1893, the Council avail themselves of this occa- 
sion to tender their congratulations to Mr. John 
Fritz on the receipt of such a well-merited and 
distinguished honour from his friends beyond 
the sea. 

‘*The Council desires to commend the excellent 
judgment of the Iron and Steel Institute in select- 
ing for this honour one who, by his genius, skill, 
and industry through many years, has done so 
much toward the improved metallurgical processes, 
and especially in the construction of the mechanical 
Bowes now in use in the manufacture of iron 
and steel in this country, as to have materially 





Now the Society ‘‘ squared” itself to listen to 
science and criticism, in some cases more of the 
latter than of the former. But although the con- 
testants in the arena of the Mechanical Engineers 
give hard blows, they are equally ready to take 
them, and it is thrust and parry, always, however, 
with good-nature and honest difference of opinion. 

(To be continued. ) 





THE GIBBS LIGHT AND HEAT TENDER. 

Tue Chicago, Milwaukee, and St. Paul Railway 
Company began experiments in 1889 to devise an 
economical and reliable system of electric train light- 
ing. The first plan tried was the combined accumu- 
lator and direct current system. This had been tried 
before by the Pullman Company, and was in the New 
York and Chicago Limited Express. Some modifica- 
tions were introduced by the St. Paul Company, tend- 
ing to produce a more regular light than heretofore, 
and at the same time to keep the proper charge in 
the accumulators. These various modifications were 
experimented with during a period of some two years, 
and were all failures from an operating standpoint. 
Their failure was due to the multiplicity of detail 
which had to be intrusted to unskilled or careless 
employés, and also to the heavy depreciation of the 
batteries. The service in which the lighting was 
used, related to heavy through express trains, making 
a continuous run of 430 miles daily. As these trains 
were practically a unit for the entire distance, it was 
considered feasible to use a direct-current lighting 
system, doing away entirely with batteries. By 
using in such a system a moderately high-speed engine, 
belted to a reliable type of dynamo, there seemed to 
be no reason why the lighting should not be as unfail- 
ing as in the case of stationary isolated plant. Upon 
this basis the present system was introduced, and has 
been in very successful use up to this time. 
The cars equipped to date for electric lighting, 
upon the St. Paul Railway, are about 100 in 
number, and six through trains are run each night 
so lighted. These trains are from seven to ten 
cars in length, and the number of aa lighted 
varies from 150 to 225 per train, the lamps being 110- 
volt, 16 candle-power incandescents. After the intro- 
duction of the system, some difficulty was experi- 
enced in obtaining in winter, when the weather is 
often very severe—the thermometer at times falling to 
35 degrees Fahr. below zero—sufiicient steam of regular 
pressure from the locomotive to give uniform light. At 
such seasons the problem is further complicated by the 
use of steam from the locomotive for heating the train. 
Experiment proved that in zero weather about 1 per cent. 
of the steaming power of the locomotive was required to 
heat each car. It therefore became an open question 
whether it would not be more economical and prac- 
ticable to use a separate boiler for heating and light- 
ing. Accordingly, the ‘‘light and heat tender,” illus- 
trated on pages 4 and 5, was designed, and two 
were built. The use of these cars has been an entire 
success, and up to the present they have run about 
196,000 miles each without a — mishap. The 
reason for their success may be found in the fact that, 
while they add to the resistance of the train, the 
additional steam required for hauling them passes 
through the cylinders and the blast-pipe, and so urges 
the fire, while without them the drain of steam for 
heating and lighting is a dead loss, adding nothing to 
the capacity of the furnace to burn more fuel. No 
stronger confirmation of the truth of this statement is 
needed than the unanimous call from enginemen for 
the tender cars as soon as the weather becomes severe 
enough to require steam for heating through the 
train. 

It will be seen from the illustrations (page 4) that 
the car is a complete central heat and light station on 
wheels. It is run immediately behind the locomotive 
tender, is 34 ft. long, very strongly built, and encased 
in sheet steel. Including full equipment of boiler, 
engine, dynamo, storage for three tons of coal and 270 





gallons of water, it weighs 64,000 lb. It is earried 
upon two four-wheeled trucks of the usual American 
pattern. The interior is divided into two sections: a 
boiler-room with coal tank, and an engine-room with 
the water tank set on edge at one side. 

The boiler is of the locomotive pattern, the crown 
sheet being supported by radial stays, and the firebox 
and ashpan inclosed in a water bottom. The feed 
water is normally obtained by means of the injector 
pump, pulling the water over from the locomotive 
tender through a rubber hose ; in case of failure of 
this supply, however, the water in the car tank is used, 
and is calculated to be about two hours’ supply. The 
engine is a Westinghouse automatic, with cylinders 
64 in. in diameter by 6 in. stroke, capable of indicating 
18 horse-power with 100 lb. steam. This engine is 
belted to a 15-kilowatt Edison dynamo. The exhaust 
from the engine may be run either directly to the air 
through the ‘‘ exhaust head” in the roof, or may be 
sent a the boiler uptake to urge the fire, this 
movement being under control by means of a butterfly 
valve (Figs, 1 and 2), 

Through the top portion of the car is seen a 2-in. 
pipe, used for main steam supply to heat the train, 
the hose coupling being shown just outside the roof. 
One special attendant is run with this car, and he is ex- 
pected to perform all the operations of firing the boiler 
and regulating the light and heat for the entire train. 

The great feature of the car is its ability to supply 
at all times ample steam for heating and for a reliable 
light, without expensive batteries or complicated 
machinery. The value of this feature is most appre- 
ciated in bad weather ; at such times the drain upon 
a locomotive is greatest for hauling the train, so that 
it is least able to stand an additional drain for lighting 
and heating, and at the time when the requirements 
for these are most urgently needed. The boiler in the 
car has been found sufficient to heat ten cars in the 
severest weather, and to supply power for 250 lights. 

In summer, when steam is not required for heating, 
the tender cars are laid off and the lighting outht 
placed in the forward end of the baggage car, steam 
for the engine being taken from the locomotive (Figs. 3, 
4,and 5). ‘The apparatus is the same as that above 
described, and the manner of handling is the same ; 
the attendant in this case, however, is required to 
a the passengers’ baggage in addition to his other 

uties. 

Wiring.—The system of wiring the cars is one de- 
veloped by Mr. Gibbs, and it embodies some new 
features. It will be noted from Fig. 12 that the 
amount of light provided is exceptionally great; this 
was considered desirable, first, from advertising con- 
siderations ; second, that there should be sufficient light 
and such a distribution of the lighting centres that 
reading would be practicable without injury to the 
eyes. For the first consideration brilliant effects were 
desired to callattention of the passengers to the light. 
As to the second, an examination of the engravings will 
show that the system fulfils the requirement in a 
manner never before attempted on a train; thus, good 
general illumination is supplied by overhead lights, and 
additional lights added in the berths or over chairs, 
for reading ; these latter are in a position close to the 
object to be illuminated, and at the same time are per- 
fectly under control of the passenger, and the rays of 
light shielded from his direct vision and that of his 
oe. 

ig. 7 gives a diagram showing the sytem of main 
train wires and their connections between the cars ; 
the system is that known as the “return loop,” in 
which one of the leads is carried the entire length of 
the train without taps ; the latter being taken from the 
return length of the lead. In this way the total 
length of plus and minus leads from the dynamo to 
any one tap circuit is the same as that to any other, 
no matter what the length of the train, This is, of 
course, @ very necessary consideration, in order t> 
keep the candle-power equal throughout the train. 
The removable connection between cars is shown in 
Fig. 8, and in detail by Figs. 9 and 10. This con- 
nector was devised by Mr. Gibbs to obviate the 
constant trouble with spring-clip connections. It 
consists of a hard rubber box in which are arranged 
three spring clips, and an arrangement for connecting 
together two of them at the end of the train, to form 
the return loop; the male portion of the connector con- 
sists of three fingers ; these are slipped into the clips, 
making a light contact ; after this is done the thumb- 
screw is turned down, firmly clamping the parts 
together and making perfect contact. The box thus 
connected is also fairly waterproof, and can be run in 
rainy weather without causing short circuits. Fig. 11 
is a wiring diagram. 

The construction of the berth lamp for sleeping 
cars is shown in Figs. 13 to 17. It is seen to = a 
metal casing with a hinged lower lid. Two of these 
casings are fitted around an aperture in the panel; an 
incandescent lamp is placed in the casing, as shown, 
and a silvered reflector beneath. The lamp may thus 
light two adjoining sections, and either side may be 
cut off by lowering the lid of the casing. In the lower 
part of the reflector will be seen a spring switch with 
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contact buttons projecting through the reflector. 
This switch is connected to one pole of the lamp leads, 
and the other pole is grounded; thus, when both 
shutters of the lamp are down, the two contact plugs 
of the switch are pressed in and break circuit through 
the lamp, which consequently ceases to light; but 
when either shutter is raised, contact is re-established 
and the lamp relights. By this means the lamp may 
be used by either or both passengers of adjoining sec- 
tions without interference with one another’s comfort, 
and when both let down the shutters, the lamp ceases 
to consume current. 

This berth lamp has proved to be the most attractive 
feature of these electric-lighted trains ; by its use the 
passenger may read with comfort, may have light for 
undressing in the berth, and may use it at any time of 
the night. The construction of the lamp makes it an 
ornamental feature of the car, and the direct rays of 
the light are shielded from vision. Six lamps suffice 
to light twelve sections. 

Cost of Equipment and Running Expense.—These 
items have been from time to time reduced, until now 
there remains little hope of effecting a substantial 
further saving, at least until some system is devised 
which will do away with any charge for attendance on 
the train. 

Equipment cost for different classes of cars is as 
follows : 


Baggage car, including engine, dy- Dols. 
namo, switch-board, and wiring 1250.00 
Sleeping car ae se ae 245.00 
Coach . me re a 127.00 
Drawing-room car a aad . 311.00 
The running cost per trip of 430 miles is estimated 
as follows : : 
Dols. 
Attendances on train 2.62 
Supervision us ~_ ba, -62 
Lamp renewals (two at 40 cents) .80 
Oil and waste... = seg 22 
Miscellaneous supplies and labour -20 
Coal to produce steam for light ea .87 
Interest and depreciation at 10 per 
cent. per year on cost of train equip- 
ment aes ia Pe 3a .87 
Total... 6.20 
Or per car per day 88 cents 
- ie hour xa sas 6.3 cents 


The above estimate is figured on a seven-car train ; 
if a longer train were taken, the cost per car-hour 
would be correspondingly less. The allowance for 
attendance covers one-half the wages of two men, the 
other half being charged to care of baggage. This 
division is a fair one, as previously the same number 
of baggagemen were run on these trains at the same 
wages. ‘T'wo men are allowed per train on account of 
the length of run, which requires a double staff. 





SHIPBUILDING AND MARINE ENGI- 
NEERING IN 1893. 


Norrn-East Coast. 


In dealing with the production in the several dis- 
tricts we may for the past year give first place to 
the North-East Coast, from Blyth to Whitby. The 
total tonnage is 435,349 tons, whereas in the pre- 
vious year the total was 631,751 tons. The decrease 
on the average of the preceding five years is fully 
200,000 tons, or more than a third, while on the 
Clyde the decrease is not a fifth. Whereas on the 
Clyde the foreign tonnage bore a proportion of 14.7 
per cent. to the total, on the North-East Coast it 
was 22.2 per cent., considerably more than in previous 
years, the Tees and Hartlepool having built more ex- 
tensively for foreign owners. The total foreign ton- 
nage is 96,685 tons, and of this Norway took 24,770 
tons ; France, 8389 tons; Belgium, 7538 tons ; Spain, 
7416 tons; Germany, 4520 tons; Chili, 4504 tons, a 
cruiser and several small craft; and Greece, Austria, 
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* Nominal horse, others indicated horse-power. 

Turkey, Italy, and Sweden were amongst the other 
clients. Of the remaining 340,000 tons, 24 per cent. 
was for owners in the district, the Tyne taking 9.5 per 
cent. ; Hartlepool, 6.2 per cent. ; Sunderland, 4.5 per 
cent. ; and the Tees 2.5 per cent. Cardiff and the 
Bristol ports took 25.1 per cent. ; London, 27.2 per 
cent., Hull, 5 per cent. ; and Southampton and Liver- 
pool each 1.3 per cent, England altogether took 





95.5 per cent., the remaining 4.5 per cent. going to 
Scotland. The vessels were mostly cargo-carrying 
craft, several of them having a limited passenger 
accommodation. Five of the vessels were over 5000 
tons, 10 between 4000 and 5000 tons, 46 between 3000 
and 4000 tons, 64 between 2000 and 3000 tons, and 24 
between 1000 and 2000 tons. The engine production 
totalled 293,903 indicated horse-power, a great de- 
crease. We have indicated in the returns of ship- 
builders their engine production, but give in the pre- 
ceding column a list of, the firms which devote them- 
selves exclusively, or almost so, to engineering. 

The Tyne.—The total production of the yards on 
the Tyne was 71 vessels, of 147,248 tons, as compared 
with 116 vessels, of 229,469 tons. This latter included 
two 14,150-ton battleships, which partly explains the 
decrease, but the shrinkage in trade is nevertheless 
very pronounced, The decrease on the total is equal 
to 35.8 per cent., while when comparison is made with 
preceding years, when warships did not so largely swell 
the total, a distinct decrease is also manifest. Several 
firms suggest a possibility of improvement ; but the 
work on hand does not justify great hopes. The Tyne 
has never entered intocompetition with the Clyde in the 
construction of sailing ships, and each year the sailing 
total is, as a rule, confined tooneship. Last year’s craft, 
of 2534 tons, was constructed by Palmers Company, a 
most unusual occurrence for them. The previous year 
there was quite a number of ships built, the tonnage 
being 8468 tons. A couple of vessels of iron and two of 
wood were constructed, the remainder being of steel, 
which material accounts for 98.88 per cent. of the out- 
put. The ratio of foreign tonnage is about 26 per cent., 
about the usual proportion. The total was 38,828 tons. 
Of the home tonnage it is interesting to note that 
Glasgow took two large and two small craft, the 
tonnage being 11,412 tons, and it may be assumed 
that the price was very low, when Clyde builders were 
above those on the Tyne. There was locally owned 
more than one-fourth of the home tonnage built, 
London taking a large proportion. Messrs. C. S. 
Swan and Hunter top the list, and occupy fifth posi- 
tion on the list for the kingdom, and what is more 
gratifying, they report a good amount of work on hand. 
The tonnage is the largest turned out by the firm, and 
is about double that of the previous year. It includes 
nine vessels, of 31,088 tons and15,100 indicated horse- 
power, the nearest approach being in 1889, when the 
total was 28,312 tons. Messrs. Sir W. G. Armstrong, 
Mitchell, and Co. occupy the same position as they did 
the previous year—second, with a return of seven steam 
vessels of 25,260 tons, the collective power of engines 
being 25,550. This included the new Chilian cruiser 
Blanco Encalada, of 4400 tons displacement, built to 
attain a high speed. Her engines are of 14,500 indi- 
cated horse-power. Palmers Shipbuilding and Iron 
Company have in 1893 launched six steamers and 
one sailing vessel, and there are at present in course of 
construction five vessels—two at Jarrow and three at 
the Howdon yard. The vessels launched by the firm 
are of an aggregate of 19,543 tons. In the previous 
year the same number of vessels was launched, but 
they included H.M.SS. Resolution and Revenge, and 
the tonnage was 45,470. The decrease in the year’s 
output, therefore, is about 26,000 tons. With the excep- 
tion of 1887, the total hasnot been so low for fifteen years. 
Messrs. John Readhead and Sons, South Shields, have 
launched seven steamers, of 18,036 tons, as compared 
with eight vessels, of 21,410 tons, in 1892. In addition 
to building triple-expansion engines for the whole of 
the steamers, the firm have also put new compound 
engines into the French steamer Ville de Marseilles. 
A large amount of repairing work has also been done 
in the dry dock. here is still a good deal of 
work in hand. Messrs. Wigham, Richardson, and 
Co., Low Walker, have launched seven steel steamers, 
of 17,853 tons, in 1893, as compared with ten vessels, 
of 15,789 tons, in 1892, being a - sone of three vessels, 
but an increase of 2,064 tons. Three steamers have 
also been supplied with engines, so that the horse- 
tad of the engines constructed is about 20,000. 

essrs. R, and W. Hawthorn, Leslie, and Co., Limited, 
Hebburn Quay, completed only two steamers in 1893, 
against five in the preceding twelve months. The 
steamers for the Glasgow ‘‘ Shire” line, for the colo- 
nial trade, were of exceptionally large tonnage, being 
equal to a total of 11,100 tons. The total in 1892 was 
19,760, so that there is a decrease of 8660 tons. 
Besides the engines for the two steamers, the firm 
have put twin-screw engines into the three British 
torpedo gunboats Halcyon, Harrier, and Hussar. All 
the engines are on the triple-expansion principle, and 
the total power is 16,500 indicated horse-power. This 
is 25,000 indicated horse-power less than in 1892, 
when the firm — more powerful engines to several 
cruisers. The firm have a large twin-screw passenger 
steamer of 6000 tons gross register, and 12,000 indicated 
horse-power, ready for launching, and machinery of 
large power for a cruiser, almost ready for delivery. 
The output of the other firms is given in the appended 
Table. The Tyne Shipbuilding Company include a 
3850-ton steamer for carrying petroleum in bulk, while 
Messrs. Robert Stephenson and Co., Limited, Hebburn 


Quay, although they have not launched any vessels 
last year, have made six iron lock gates, four weighing 
200 tons each, and two 160 tons each ; also an iron 
pontoon, weighing 290 tons, and a floating dock with 
a lifting power of 4200 tons. Engines and boilers 
have been fitted on board the steel screw steamer 
Castilian Prince, and the iron steamer Regal, and 
boilers only on board the iron steamer Siren. The 
Edwards Company, in addition to building a steamer, 
constructed an iron pontoon to lift 3000 tons, Messrs. 
Schlesinger, Davis, and Co. closed their works at the 
beginning of the year, pending an improvement in 
business. 

Production of Tyne Firms. 
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| 1893. | 1892. 
NameofFirm. | L _ 
| 
| No.| Tons. 1.H.P. | Tons.| 1.H.P. | Tons. 
a | 
Messrs. | | | 
C. 8. Swan and Hunter) 9 |31,088| 15,100 15,001| 12,9C0 | 21,949 
Sir W. G. Armstrong, | | 
Mitchell, and Co. ..| 7 | 25,260) 25,550 36,043) 49,360 30,088 
PalmersCo. .. --| 7 |19,5643| %,250 | 45,470) 34,200 | 30,297 
J. Readhead and Sons) 7 | 18,036) 10,050 21,410) 10,870 | 25,652 
Wigham, Richardson, | | 
and Co. << «.| 7 |17,853| 20,000 | 15,789) 22,050 | 13,592 
Hawthorn, Leslie, and | 
Ce. « ~ ot 3 | 11,100) 16,500 | 19,760 41,350 | 18,254 
Tyne Company - | 8 | 8,144) 3,800 | 13.509) 8,400 | 12,321 
W. Dobson and Co. . | 5 | 7,740) 4,260 | 9,663) 5,490 | 13,204 
Wood, Skinner, and 
ie & << ee --| 4] 2,889} 2,160 | 13,288} 6,510 | 3,242 
Edwards Company 1 | 2,825 850 |15,761} 8,010 | 10,332 
J. P. Rennoldson and 
Sons .. ..  ..| 8 | 1,812] 2,528 | 1,812) 3,180 | 1,479 
Anderson and Lave-| 
rick .. ee et © 953) 1,480 488 530 9&8 
Edwards Brothers ..| 3 420 936 |15,761; 8,020 {10,882 
Jobn Lindsay .. -| 3 300 180 _ -— | 
Jos. T. Eltringham| } 
and Co, = .. «| 1| 286) — | 992) 1,026 | 1,427 
| | 


























The Wear.—As other ports, Sunderiand has ex- 
perienced the depression in trade, and one or two firms 
report that it was scarcely possible to make contracts 
pay even by the exercise of the greatest economy. This 
in large measure accounts for the falling off in the 
total production, which is less than for several years 
past. Fortunately there has been an extensive work 
done in repairing, otherwise the conclusion would have 
been et et that not two men were employed 
where, for the past four years at least, three were 
actively engaged. In other words, while the tonnage 
in these four years remained fairly uniform, the 
average being about 200,000, in 1893 it was only 122,535 
tons, the measurement of 50 vessels, In 1892 the 
total was 76 vessels of 190,802 tons, but, happily, the 
prospects are regarded as favourable, although this is, 
as in other districts, dependent on amicable arrange- 
ments between employers and men. All the vessels 
built in the district were constructed of steel ; in past 
years iron vessels were very exceptional. Only two 
of the fifty vessels were sailing craft—both built by 
Messrs. Pickersgill, who go in for sailing craft. In 1892 
there were 11 sailing vessels, and the tonnage this year 
—2223—is but an eighth of what it then was, and bears 
a proportion of 1.81 per cent. to the total, against 10 
per cent, in the previous year. But that year was ex- 
ceptional, as prior to it practically nothing had been 
done in sailing ships on the Wear. The vessels, as a rule, 
are cargo-carriers, andaverage2450tons, ratherlessthan 
in the previous year. The largest vessel was the Warri- 
gal, of 4387 tons, with quadruple-expansion engines of 
3500 indicated horse-power, built by the Sunderland 
Company for the London and Australia trade. She 
has room for 16 passengers, and is constructed to serve, 
should occasion arise, as a British troopship. Other 
four vessels exceeded 4000 tons. They were from the 
yard of Mr. James Laing. Eleven vessels were between 
3000 and 4000 tons, and 18 between 2000 and 3000 tons. 
Only three vessels were under 1000 tons, and they were 
over 900 tons. As to clientéle, about the same propor- 
tion as in the previous year were for foreign countries 
—10.95 per cent. ; but this ie far short of the ratio in 
prosperous times. France took four moderately-sized 


Production of Wear Firms. 





Name of Firm. | 








1893. 1892 1891 
Messrs. | | 

J. L. Thompson and Sons | 12 | 82,441 | 87,649 | 32,145 
Mr. T. Laing ee ee --| 8 | 26,884 22,792 | 17,141 
Short Brothers > 2] @ | 28,521 | 21,661 | 23,611 
J. Blumer and Co. me ee et 8C65 | 13,686 | 12,006 
Sunderland Company, Limited) 4 7785 | 6,946 | 14,493 

m, Haswell,andCo. ..| 2 6219 | 12,254 | 12,533 
8. P. Austin and Son eitesste 5097 | 4,480 4,468 
J.Priestman and Co. _ .. oe 2 4743 | 10,786 8,381 
W. Doxfordand Sons, Limited..| 2 | 4370 | 21,646 | 27,124 
W. Pickersgill and Sons.. oo} 2} Sa | 14,526 | 12,133 
R. Thompson and Sons .. «| 1 | 1817 | 14,187 | 11,696 
Strand Slipwey Company Fund | 920 | = 1535 





craft, Spain two, Greece, Norway, and Belgium one 
each, the total tonnage being 13,407 tons. Of the 
home tonnage, London took 43,878 tons, while local 





ports—principally Newcastle and Sunderland—own 
35,598 tons, and the Bristol Channel ports 13,000 tons, 
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AUTOMATIC CAR-WEIGHING MACHINE. 
CONSTRUCTED BY THE STREETER-AMET WEIGHING AND RECORDING COMPANY, CHICAGO. 
(For Description, see Page 12.) 


Figt 








There must have been satisfaction in sending two large 
steamers to Glasgow, two to Hull, and one to Liverpool 
—all homes of shipbuilding. The output of shipping 
is tabulated on the preceding page, Messrs. J. L. Thomp- 
son and Sons heading the list for the eighth year. 

The horse-power of engines constructed in the dis- 
trict totals 77,655, as compared with 104,261 in 1892, 
and 98,070 indicated horse-power in 1891. Messrs. 
William Allan and Co, made six sets of 7700 indicated 
horse-power, and Mr. J. Dickinson seventeen sets of 
4450 horse-power nominal. All these were of triple- 
expansion type. There is a falling off in both cases, 
but better prospects are indicated. As a rule, the 
engines of vessels launched average between 1500 and 
2000 indicated horse-power, as in few cases was 
great power desired. Economy in working was rather 
the necessary feature. The detailed returns do not 
call for special mention, It will be noted from the 
Table given that the three firms first mentioned, the 
Sunderland Co., and Messrs. Austin, have held their 
position, but that all the other firms show that in 1893 
they only built half, and in some cases a third, of the 
total of the previous year. Messrs. Austin are com- 
pleting extensive additions to their establishment, 
and it is to be hoped a renewal of prosperity will 
enable them to utilise their greater resources. Messrs. 
Doxford have a 6000-ton steamer building, and have 
secured an order for two of the 27-knot torpedo-boat 
destroyers, of which a fleet is being built for the 
British Navy. 

The Tees.—The six firms at Middlesbrough and 
Stockton completed 55 vessels, which aggregate 93,915 
tons, a considerable decrease on preceding years. In 
1890 the output attained a maximum of 127,739 tons, 
and now the total is about three-fourths of that figure. 
The tonnage, however, is fairly satisfactory in view of 
the heavy decreases in other districts. Practically all 
the vessels were of the cargo-cerrying type, although 
a large number of steam trawlers were constructed, 
which accounts in great measure for the fact that 
1754 tons were of iron construction, equal to 1.86 per 
cent. Seven out of each 100 tons last year were of 
iron. There were eighteen vessels under 500 tons, 
and the average size of the remainder was about 3000 
tons, the largest being a 4007-ton oil-carrying steamer, 
the St. Helens, by Messrs. Craig, Taylor, and Co., and 
the next two Hull steamers, the Alecto and Mikado, of 
3600 tons, built by Messrs. Richardson, Duck, and 
Co. There were only four small sailing craft, totalling 
1714 tons, or 1.82 per cent. of the total. There wasa 
more than usually large proportion of the tonnage 
for foreign owners—33,072 tons, or 35.3 per cent. of the 
total, Norway taking several steamers. Of the home 
tonnage a moderate proportion was for the Tees, 
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London sending most orders. The totals of the six 
firms are given in the appended Table : 


1893, 1892. 1891. 1890. 





| 
No.| Tons. | Tons. | Tons. | Tons. 








Messrs. } 
Ropner and Sons -| 11 | 28,436 | 81,854 | 37,977 | 82,662 


-, en Dixon and | 

OO ti me uh IO} SCID | 86, ; ; 

Richardson, Duck, and | wngpenil bmw Soncaia 

oe +. +. | 16 | 24,679 | 20,601 | 27,264 | 24,861 

wo Taylor, andCo...| 4 | 9,376 | 8,758 | 9,364 | 15,398 

xa arkessandSon ..| 3/ 2,460 250 | 2,900 | 56,600 
-CraggsandSons ..| 5 2,352 3,180 4,030 5,553 

















ea Raylton Dixon and Co. return the indicated 
orse-power of their engines as 15,535 indicated horse- 











power, and Messrs. Richardson, Duck, and Co., at 
2108 nominal horse-power. Messrs. Westgarth, 
English, and Co. constructed a large number of the 
wae for Tees-built vessels—their total being 6688 
indicated horse-power—besides oil-pumping plant for 
oil-carrying steamers. 

Hartlepool.—Of the three firms in Hartlepool two 
only launched vessels. Messrs. Irvine and Co. have 
not completed any steamers, but they have two on the 
stocks, and these they will float early in the year. 
The two other firms have done only two-thirds the 
work of some preceding years. Indeed, to find so low 
a return it is necessary to go back to the years when 
the port had not asserted its claim to a large produc- 
tion. Twenty-four steamers, all steel, were com- 
pleted, of an aggregate measurement of 66,641 tons, 
as compared with 33 vessels, of 90,924 tons, in the pre- 
vious year, while in the two years 1890 and 1891 the 





totals were 99,847 and 96,993 tons respectively. The 
average size of the vessels, however, is rather larger 
than in previous years, being 2777 tons. But the 
builders have had to go further afield for their orders 
than was the case last year, when only one vessel was 
for abroad. This year there were five, totalling 11,378 
tons—one each for Austria, Norway, France, Turkey, 
and Spain, and all these are included in Messrs. Gray’s 
return. The ratio of foreign to total tonnage is 
17 per cent., very much more than it has hitherto 
been, so that it is quite evident that the port 
has been feeling the pinch of depression very pro- 
nouncedly. Moreover, while Hartlepool found the 
capital in 1892 for about 27,000 tons, they own only 
28 per cent. of this year’s total. Cardiff takes two 
others, Hull one, and Grimsby one, the remainin 

24,000 tons going to London. Messrs. Gray po 
eighteen vessels of 50,349 tons, with engines of 25,850 
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indicated horse-power, which were constructed at the 
Centra! Marine Engineering Works. In 1892 the 
production of tonnage was 59,810, while in 1890 it 
reached its highest point—about 64,200 tons. The 
engine production is 36,550 indicated horse-power, 
while the total fcr five years has been 169,800. 
The total, as we have hinted, included five vessels 
for foreign owners, while as to size three were over 
4000 tons, five over 3000 tons, seven over 2000 tons, 
and the remaining three between 1000 and 2000 
tons. Messrs. Furness, Withy, and Co. built six 
vessels, five of them 2870 tons, and the other 1929 
tons, the total being 16,292 tons, while the engine- 
power aggregated 1926 nominal horse-power. One of 
the large vessels was for London, another for Grimsby, 
and the other four for local owners. The production of 
this firm was greater than in 1892, although 2000 and 
6000 tons less than in 1891 and 1890. 

Blyth and Whitby.—These two ports we have usually 
grouped together. There are three firms ; each has 
launched one steamer, the aggregate tonnage being 
5010 tons, The tonnage in recent years has usually 
been three or four times this total. The steamer of 
the Blyth Shipbuilding Company was of 2147 tons, 
built for Newcastle owners, and engined by Messrs. 
George Clark, Limited, Sunderland. In the three 
preceding years the firm have usually launched two or 
three vessels, the average tonnage being 7000. They 
have, however, ready for launching a steamer of 2500 
tons, and two large vessels in course of construction. 
A large number of vessels have been overhauled in 
their graving dock. The other yard at Blyth—that 
of the Union Co-operative Company—built a wooden 
steamer of 79 tons and 89 indicated horse-power for 
North Shields. This is about an average output. At 
Whitby, Messrs, Turnbull and Son launched the Gena, 
a steamer of 2784 tons gross register, fitted with 
triple-expansion engines of 236 horse- power, and 
owned by themselves. In 1892 the firm completed 
five vessels, of 13,202 tons, and 4781 tons in 189}, 


Hetu. 


In each of the two years, 1891-92, the total for Hull 
was augmented by a first-class cruiser, and although 
there is a decrease of 5000 tons on the total of 1892, and 
of 10,000 tons on 1891, the result is not very unsatisfac- 
tory, in view especially of the great dislocation of 
trade consequent on the strike. The vessels launched 
numbered 45, and measured 9143 tons. Owing to the 
preponderance of steam trawlers, the iron tonnage 
was equal to 63 per cent. of the total. Only one vessel, 
of 153 tons, was for foreign owners (Ostend). The only 
important vessels were the Chelmsford,* built for the 
Harwich and Hook of Holland route to the Continent, 
and a larger vessel, the Berlin, on the same lines— 
1730 tons and 4500 indicated horse-power—for the same 
route. These twin-screw vessels, of 18} knots speed, 
were constructed by the Earle Company, who have 
still other two on hand for the same service. They 
also have a large steam yacht on hand, and several 
fishing craft. In addition to launching these two 
nape steamers, they completed eight fishing craft. 

hey sent machinery of 9000 indicated horse-power to 
the Sheerness Dockyard for the Charybdis, which is to 
go 19 knots, and fitted two small 10-knot craft. The 
tonnage and power for several years are as follows: 

1887. J888. 1889. 1890. 1891. 1892. 1893. 
Tons 12,474 5,610 18,455 4,429 11,789 10,691 4,558 
1.H.P. 10,216 10,185 35,395 39,380 64,720 18,475 21,110 
The total for Hulland Grimsby fluctuates pretty much 
in the same way. Thirty-eight of the vessels were 
trawlers, three lighters, and two wooden sailing 
vessels. Messrs. Cochrane and Cooper, Beverley, 
completed 15 vessels, of 2123 tons and 3590 indicated 
horse-power, against 13, of 1358 tons and 1990 indi- 
cated horse-power; and Messrs. Cook, Welton, and 
Gemmell, 18 vessels, of 2341 tons, and as compared 
with 14 vessels, of 2045 tcns and 4178 indicated horse- 
power. The two wooden vessels were of 79 and 42 
tous, and were constructed, the former by Messrs. 
Cottingham Brothers, Goole, and the latter by J. 
Campbell. 

Barrow-IN-FuRNES3 AND DIstTRIcT. 


The Naval Construction and Armaments Company 
completed seven steamers, of 19,552 tons, only one— 
the Warren Hastings—being for abroad. This vessel 
isan Indian Government troopship of 3901 tons and 
engines of 7450 horse-power. Another vessel of note 
is the Brancker, a sand pump dredger for the Mersey, 
described in last week’s issue (see page 800). Asteam 


yacht of 819 tons and 1550 indicated horse-power is , 


included ; the others are mostly cargo-carrying vessels 
of nearly 3000 tons. The company supplied engines of 
9000 indicated horse-power for H.M.S. Flora, built in 
the Pembroke Dockyards, and re-engined a Clan liner, 
which brivgs their total engine production to 31,340 
indicated horse-power. The following are the totals 
for several years : 
1889. 
26,847 
27,375 


1890. 
24,665 
52,660 


1892. 
27,080 
35,300 


1891. 
$1,444 
26,975 


1893, 
19,552 
31,340 


Tons 
1.H,P, 





* See ENGINEERING, vol. lv., page 779, 





At Workington Messrs. R. Williamson and Son, who 
in 1892 launched two ships, of 5057 tons, completed 
five vessels, of 3617 tons. The total includes a 2949- 
ton sailing ship for local owners. Messrs. Ritson and 
Co., Maryport, launched two vessels, of 3423 tons, as 
compared with one vessel of 1352 tons in 1892. One 
was a sailing ship of 2039 tons for a Bremen firm, and 
the other a ship of 1384 tons, presumably for home 
owners. The paddle tug Grace, of Workington, was, 
in addition, reconstructed, rearranged, and fitted with 
engines of 80 indicated horse-power. The work on 
hand consists of two sailing vessels of 1400 and 2072 
tons respectively. 


(To be continued.) 





LOCOMOTIVES AT THE WORLD’S COLUM.- 
BIAN EXPOSITION. 

Five engines were exhibited by the Pittsburgh 
Locomotive Works, and these are illustrated by the 
engravings, Figs. 1 to 9, on pages 9 and 11. The 
Pittsburgh Locomotive Works were organised in 
August, 1865. The buildings, when constructed, 
were ample and substantial ; additions to equipment 
and buildings were made from time to time until 
1889, when the demands upon the company had 
reached such proportions that extensive alterations 
became imperative, and it was decided to gradually 
remove all of the then present buildings and replace 
them with fireproof structures of the most approved 
design, and having a capacity for turning out one 
complete locomotive each working day in the year. 

The works are situated in Allegheny City, and 
occupy nearly 12 acres of ground. The new build- 
ings, so far as erected, are very complete in construc- 
tion and equipment. The use of the most improved 
hydraulic appliances for riveting, flanging, and hand- 
ling of materials makes the boiler department a 
model of its kind, and insures a high grade of work- 
manship. The foundry is supplied with medern 
moulding and other machinery necessary for furnish- 
ing first-class castings. A new blacksmith shop, 
supplied with heavy steam hammers and all modern 
appliances for making first-class forgings and smith- 
work, is approaching completion. The new machine 
shop, completed in 1893, is equipped with every neces- 
sary appliance for producing accurate and systematic 
work, Attached to the office department is a com- 
pletely appointed laboratory, where chemical and 
physical tests of materials used in construction are 
daily made. 

The following is the specification of the engine, 
Figs. 1 and 2, and some particulars are given of the 
other four engines exhibited : 

TreN-WHEEL PASSENGER ENGINE AND TENDER FOR THE 
Terre Haute AND INDIANAPOLIS RAILROAD. 
Weights and General Dimensions. 

Gauge of track... ie se 4 ft. 9 in. 

Total weight of engine in work- 
ing order... Kee ee si 138,000 Ib. 
Total weight on drivers. . im 110,000 lb. 
Driving wheel base of engine ... 13 ft. 4 in. 
23 ft. 8 in. 


Total os a 
57 ft. 74 in. 
61 ft. 64 in. 


9 ft. 6% in, 
15 ft. 5$ in, 


» ” ” and 
tender... ees ne see 
Extreme length of engine and 
tender _... oe 5 sie 
Length of main rod, centre to 
centre... — ees 5 
Height from rail to top of stack 
Cylinders, Valves, Le. : 
Cylinders ... ...Cast in one piece with 
half saddle 
87 in. 
20 in. 
26 in. 
Cast iron, with 
followers 
... Steel, 34 in. in dia- 


Transverse centres of cylinders 
Diameter of cylinders <i 
Stroke of pistons ... 

Kind of pistons 


Piston-rods 


Size of steam ports 
»» exhaust ports 
Kind of slide valves - 
Greatest travel of slide valves 
Outside lap :s ms 
Inside ,, a wal sie 
Lead of slide valves in full 
stroke we xs nat 
Boiler : 
Material in shell ... 


3 in. by 18 in. 
... Richardson balance 
5 in. 
fin. 
ys in. 


vs in. 


Spang Steel and 
Iron Company, 
homogeneous steel. 
Spang Steel and 
Iron Company, 
homogeneous fire- 

box steel. 


firebox 


Thickness of shell, throat, and 
back head oe Be .. fs in., 8 in., and 4 in. 
Thickness of firebox sides, door, 
crown and tube sheets ... py in., 8in., and din. 
Type of boiler... a ... Reduced shell 
Diameter of boiler at smallest 
ring ee a we eas 64 in. 
Diameter of boiler at back head 70 in, 





... Butt joints, double- 
welted, sextuple 
riveted. 
Double riveted. 
30 in. by 24 in. 


Kind of horizontal seams 


Kind of circumferential seams 
Dome, diameter and height 
Crown sheet, supported by 
_ radial stays j Hee ne 
Stay-bolt iron 

Stay-bolts ... 


1} in. in dia. 
Brown and Co. 
1 in. in diameter, 
spaced 4 in. from 
centre to centre. 
National Tube 


Tubes : 
Works Company. 
300 


Number of tubes... my aoe é 
Diameter ,, a av _ 
Length of tubes over tube-sheets 
Length of firebox inside es 
Width s,, aa He 
Water space, sides, back, and 


2 in. 
13 ft. 2 in. 
114 in. 
408 in. 


front eon = 4in. 
Water bar ... . 8kin. thick, double 
rivete 
270 lb. 
180 lb. 
. Cast-iron, rocking 
32 sq. ft. 
2078 sq. ft. 
158 sq. ft. 
pes 2236 sq. ft. 
...With deflector net- 
ting and = spark 
ejector 
Straight, with 
pressed steel base 


Water test... 

Steam pressure 

Kind of grate 

Grate surface “3 = 

Heating surface in tubes 
7 a firebox 

Total heating surfaca 

Smokebox, extended 


Kind of smoke stack 


Smallest inside diameter 
smoke stack __... ne 
Kind of exhaust nozzle .. a 
Diameter of exhaust nozz!es(four 
sizes)... ye = ... 4hin., 42 in., 5in., 

and 5} in. 


of 
: 15§ in. 
Single 


Brick arch in firebox supported 
on tubes 3 in. in diameter, 
No. 6 W. G. 

Wheels, dc. : 

Diameter of driving wheels, out- 
side of tyres... ~ «x 

Diameters of driving wheels, 
centres... ocd : mee 66 in. 

Make of tyres... aa ...LatrobeSteel Works. 

S:ze of flanged tyres (second and 
third pairs)... es a 

Size of plain tyres (first pair) ... 

Kind of driving axles... sia 

Diameter and length of journals 

Kind of crankpins + aS 

Diameter and length of main 
crankpin journals are - 

Diameter and length of p’ll 
crankpin journals ve es 

Diameter and length of front 
and back crankpin journals ... 


72 in. 


3in. by 5} in. 
3 in. by 6 in. 
Cambria steel 
8in. by 10 in. 
Cambria steel 


5$ in. by 6 in. 
64 in. by 43 in. 
5in, by 34 in. 
Engine Truck: 
Type of truck 


...4-wheel, rigid centre 

... Cast-iron spoke cen- 
tre, steel tyred 

... Latrobe Steel Works, 
24 in. by 54 in. 
Cambria steel 
54 in. by 10 in. 


29,300 Ib. 


76,000 1b. 
Oak 
— Diamond 
... 86-in. chilled plate 
.. Bass Foundry and 
Machine Company 
Cambria steel 
4 in. by 8 in. 


wheels 


Make of tyres 

Size of tyres 

Kind of axles 

Size of journals 

Ter.der: 

Weight of tender, empty = 

Weight of tender, with tuel and 
water ine ai woe one 

Kind of tender frame 

Type of tender truck . 

Kind and diameter of whee!s 

Make of wheels... oa 


Kind of axles 

Size of journals ; 

Capacity of tank ... ... 4060 U.S. gallons 

Tender brake beams __... ... Schoen pressed steel 
© heads and shoes... Christie 


Principal Features: 
Guides 


: Steel, Laird type 
Crossheads... 


... Steel, with brass gibs, 
Laird type 
ae Steel 
..."* I” section parallel 
rods with solid ends 
... Oak, with wrought- 
iron drop bar 


Wood 
Planished iron 
Preszged steel 


Connecting-rods ... 
Type of rods 


Pilot 


Lagging on boiler, cylinders, 
and dome “on ate Ze 

Jacket Me os 

Cylinder head casings 

Steam chest oe ne sat ss 

Dome top a oe ws i 

Sand box and lid ... = aA ne 

Smokebox front and door a = 

Fittings: 

Type of brakes Westinghouse 
American, 
automatic 

Westinghou: e 
Ross steel 

Mack 

No. 10 

Crosby 

Crosby chime 


Train signal 

Brake shoes 

Make of injectors... 
Size . 
Safety valves 
Whistle 
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Steam gauge Crosby Height from rail to top of stack 14 ft. 7 in. Length of main rod, centre to : 
Head lamp... Williams Transverse centres of cylinders 88 in. centre... _ ... poe a 48,9, in. 
Lubricator ... Be ne .. No. 9 Nathan Diameter of high-pressure cy- Height from rail to top of stack 7 ft. 
Engine and tender springs . A. French Spring linder_.... aa ane a 19 in. Capacity of tank ... oa .. 100 U.S. gallons 
Company, Limited. egy of low-pressure cy- Cylinders ... s eK - Lay 
‘ , : ater inder_... ae ae sé 29 in. with half saddle 
Hauling Capacity.— Net _— Capacity in Tons of Stroke of pistons ... : ‘ 26 in. Transverse centres of cylinders 42) in. 
At 40 Miles per Hour. Hauling Capen ie Pelt Capacity in Tons of He sg — Rees es = in. 
2 ounds. 
Level ey At 20 Mil H Hauling Capacity.—Net Hauling Capacity at Slow Speed 
e ea 28 3 miele m _ mame on Level and on Grades up to 158.4 Ft. per Mile, in Tons 
} per cent. grade, or 13.2 ft. per mile ... 400 Tons 9000 Pound 1 
4 6. , ++ 300 Level diel came ante 1910 of 2 aetend ‘on 
. (Sig ae re 1) 235 } per cent. grade, or 13.2 ft. per mile 1210 —— cent. grade, or 18.3 ft. per mile |. 130 
p oe 99 52.8 ,, 99 ... 180 4 ‘ : 26. : ; 875 i * , or . le e wad - 
At 20 Miles per Hour. } cS a nee 670 } ” » Se" ” — a 
1} per cent. grade, or 66.0 ft. per mile eee 390 1 <a ss 52.8 ,, ‘a 540 1 65 a 52.8 % "BF 
if ” = fae * ae At 10 Miles per Hour. - oe mc’ oo . 42 
1 46 eee, Cae "940 1} per cent. grade, or 66 ft. permile ... 545 14 ” ” m3 oO” -- 40 
: ” ” 1330 ” ” ae 190 1 ee 79,2 “4 im "460 17 os ea une “ on ae = 
4 ” ” ” ” te 1: ae - 92.4 id re 395 2 ” ” = ” ” eee . 
TeN-WHEEL FREIGHT LOCOMOTIVE AND TENDER FOR 2 ‘a .s 105.6 ,, ee 345 34 ” ” 158 4” ” ove = c 
THE CINCINNATI, HAMILTON, AND DAYTON RAILROAD 2h Pe es 132 ,, om 265 ” ” aT) ” 9.9 
(Fi¢s. 3 AND 4). 3 ” ” 158.4 ” ” 215 


Weights and General Dimensions. 


Gauge of track... “as , 4 ft. 84 in. 
Total weight of engine in work- 

ing order... a an sie 105,500 Ib. 
Total weight on drivers .. 85,800 ,, 


Rigid wheel-base of engine 10 ft. 8 in. 
Total a S sa 21 ft. 

” ” and 

tender... mre ta $c 46 ft. 9 in. 
Extreme length of engine and ‘ 

tender... . xe ae 57 ft. 1} in. 
Length of main rod, centre to 

centre... aa aa ie 105 in. 
Height from rail to top of stack 14 ft. 8 in. 
Transverse centres of cylinders 86 in. 
Diameter of cylinders ae De 
Stroke of pistons ... ae .. 


Hauling Capacity.—Net Hauling Capacity in Tons of 
2000 Pounds. 


At 20 Miles per Hour. Tons. 
Level ee 535 a ae oP ... 1500 
4 per cent. grade, or 13 2 ft. per mile <a San 
4 * pe 26.4 ,, re ace oe 
i ” ” 39.6 ” ” -- BIS 
1 mS nfs 52.8 ,, ‘a we ©4156 

At 10 Miles per Hour. 
1} per cent. grade, or 66.0 ft. per mile w. «415 
14 ” ” oS 99 ” ... 850 
12 re ~ 92.4 ,, ... 300 
2 is oo 3S. = --. 260 
24 ” yy» —- 182.0,, 5 -- 195 
3 me ae: a iy 


Mocvut Compound FREIGHT LOCOMOTIVE AND TENDER 
FOR THE CotumBus, Hocking VALLEY, AND TOLEDO 
Rattway (Fics, 5 AND 6). 


Weights and General Dimensions. 


Gauge of track... ao m 4 ft. 84 in. 
Total weight of engine in work- 

ing order... ie ins a 116,200 Ib, 
Total weight on drivers... 2 100,500 Ib. 
Driving wheel base of engine ... 13 ft. 2 in. 
Total wheel base of engine 20 ft. 10 in. 

” ” and 

tender... ne oe Sea 48 ft. 4 in, 
Extreme length of engine and 

tender... ae oe oS 59 ft. 44 in. 
Length of main rod, centre to 

WINE 4 8 Oa ie 7 ft, 1 in. 








SranDARD E1icHt-WHREL PasskNGER COMPOUND 
LOcoOMOTIVE AND TENDER (Fics. 7 AND 8.) 


Weights and General Dimensions. 
Gauge of track 


Total weight of engine in work- 
ing order... aes ass “a 
Total weight on drivers... 


Driving wheel base of engine Me 


Total i aa ¥ 
- ; ” and 
tender... sea wad as 
Extreme length of engine and 
tender... wa i a 
Length of main rod, centre to 
centre... wes mad mas 
Height from rail to top of stack 
Diameter of high-pressure cy- 
linder_... ing ae ea 
Diameter of low-pressure cy- 
linder _... xe Me ase 
Stroke of pistons ... 


4 ft. 84 in. 





112,550 Ib. 


22 ft. 6 in. 
47 ft. 04 in. 
57 ft. 94 in. 


85,% in. 
15 ft. 


19 in. 


29 in. 
26 in. 


Hauling Capacity.—Net Hauling Capacity in Tons cf 
2000 


Pounds. 


At 40 Miles per Hour. 
Tons, 
Level a oe ote ses. | see ... 450 
3 per cent. grade, or 13.2 ft. per mile . 315 
4 ” ” F - ” 9” eos 235 
i ” ” 39.6 ” ” ... 180 
1 a ee Be. bs .. 140 
At 20 Miles per Hour. 
1} per cent. grade, or 66 ft. per mile .. 310 
1} ” oy LS ns ... 260 
1} vs oo - Men: 4s we 215 
2 + ~o.ttaw he ... 185 
24 ” oo 1S wo . 140 


SPECIFICATION OF Four-WHEEL Sappie Tank Switcu- 
ING LocoMOTIVE FOR THE PitTrspuRGH LOocOoMOTIVE 


Works (Fic. 9). 


Weight and General Dimensions. 


Gauge of track... we we 

Total weight of engine in work- 
ing order... bia sa dis 

Total weight on drivers ... 

Wheel base of engine 

Extreme length of engine 


2 ft. 


12,500 lb, 

12,500 Ib. 
3 ft. 6 in. 
14 fo. 9 in, 





Russian Rattways.—The Russian Government intends 
to take over, from the beginning of this year, instead of 
at the year 1900, the three following lines of the large 
Russian railway companies: St. Petersburg-Moscow, 
Shawee Mitel dlowseeh and St. Petersburg- Warsaw. 





Water Suppry or Braprorp.—The Water Works 
Committee of the Bradford Town Council has decided 
to recommend for acceptance the tender of Messrs. 
Morrison and Mason, of Glasgow, for the construction, 
and maintenance for twelve months after completion, of 
® main aqueduct from the Nidd to Chellow Heights, 
Bradford, a distance of 314 miles, or thereabouts ; branch 
aqueducts extending to 5}? miles or thereabouts in length, 
situated at various places on the line of the works ; also 
dams, intakes, weirs, bridges, chambers, and other colla- 
teral works. The works include bridges over the Wharfe, 
the Leeds and Liverpool Canal, the Aire, and other 
streams ; a culvert under the Midland Railway, and a 
steel girder bridge near Bolton Abbey station. 





SwepisH Starz Rattways.—The aggregate length of 
the Swedish State Railways at the beginning of 1892 
was 1760 miles, besides the Gellivora Railway, 132 miles. 
The gross receipts (22,522,186 kr., or about 1,250,0002.) 
average 728/. per mile, which is about 22/. per mile 
le-s than during 1891. This decline principally comes 
upon the newest portions of the State railways, 
viz., those north of Annudsji. The working expenses 
amounted to 16,246,914 kr., or about 900,000/., and show 
an increase of over 20,000/., whereas they, reduced to 
expenses per mile, show a fall of about 14 per cent. as 
compared with 1891. The net profits amounted to 2.38 
per cent. of the cost of construction, and the sum paid 
into the exchequer amounted to 6,500,0C0 kr., or about 
360,000/. The rolling stock comprised at the end of 1892 
an aggregate of 411 locomotives, 844 passenger carriages, 
and 9377 goods carriages, besides 264 mail and luggage 
carriages. The number of passengers amounted during 
1892 to 28,524 first-class passengers, 782,587 second-class 
passengers, and 3,976,355 third-class passengers, showing, 
as compared with 1891, a fall of 10 per cent. on first-class 
passengers, but, on the other hand, a rise of respectively 
2.2 and 2.5 per cent. on second and third-class passengers. 
The principal descriptions of goods conveyed were: 
Timber, 1,000,000 tons; iron, 266,000 tons; grain, 
215,000 tons; coal, 204,000 tons; coke, 125,000 tons; 
ore, 161,000 tons. There were accidents to 65 persons 
during the year, 23 of which proved fatal; of these 
latter 16 befell railway servants. The staff of the State 
railways comprises 5617 persons; in addition to thig 
there is an extra staff of about 5500 persone as reserves. 


Tue Cost or Inon.—A number of about ninety leading 
Swedish ironmasters and owners of mines have forwarded 
a petition to the Government praying that the railway 
freights on the State and private railways may be re- 
duced by 50 per cent. for iron ore, lime, charcoal, coal, 
and Swedish pig iron, besides steel and iron goods manu- 
factured of pig iron, in addition to which the freight for 
fireproof bricks and clay should, under some circum- 
stances, be reduced by 334 per cent. It is argued in 
favour of the petition that whilst Swedish ironmasters 
have succeeded in competing with other countries as to 
quality, they have failed to do so as regards the cost of 
production, which is higher in Sweden than ina number 
of other iron-producing countries, which is to a great 
extent caused by the freights to be paid for raw materials 
(ore, lime, and fuel).’ The cost of production for pig iron 
may be subdivided under the following heads : 





Per Cent. 

Wages ay 41.80 

Railway freights ... ta os we 23.90 
Loading and cartage of ore, lime, and 

charcoal ... ade oat aid pe 10.30 

To owners of forests and mines ... 17.00 

Expenses we “aa 73 7.00 

100.00 


Of the above figures the railway freights are thought to 
be the only ones capable of reduction, and this item has 
hardly been reduced since Swedish iron goods com- 
manded about double their present price. In Germany, 
Austria, and other countries the railway freights have 
been materially reduced for the benefit of the iron 
industry, and it must be admitted that the demands of 
the Swedish ironmasters are supported by weighty 
arguments, 
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We publish on this page engravings of a 
number of hydraulic machines recently con- 
structed by Messrs. Fielding and Platt, of the 
Atlas Iron Works, Gloucester. The machine 
shown in Figs. 1 and 2 is a double-ended hy- 
draulic press for drawing forged steel projectiles 
of from 3in. to 5 in. calibre. The cylinders 
are of cast steel, and are intended for a work- 
ing pressure of 14 tons per square inch. They 
are fixed inside of a cast-iron frame, which is 
firmly bolted down to a bedplate. The press 
heads at each end are also bolted to the bedplate, 
and are tied to the cylinder frame by forged steel 
bolts. The ram heads are connected together by 
side bolts, which assist the glands in guiding the 
rams. These glands, it should be stated, are 
hemp-packed. The dies are of forged steel, and 
davits, with differential pulley blocks, are pro- 
vided at each press head, for lifting the dies in 
and out of place. The valves to the press are of 
the balanced mitre type, and are operated by a 
handwheel and screw gear, the levers being so 
arranged that one cylinder must be open to the 
exhaust before the pressure is put on the other. 

A vertical press for partially closing the ends 
of 3-in, projectiles or drawing the bodies of 3-in. 
shrapnell shell is shown in Fig. 3. As in the ma- 
chine already described, the cylinder is of cast 
steel, designed for a working pressure of 14 tons 

er squareinch, It is contained within a cast-‘ron 
esl bolted to the lower table by forged steel 
press bolts. The ram is hemp-packed, and has 
the crosshead attached to it at its lower end. 
This crosshead carries the dies, which are of 
forged steel, The main ram is raised after its 
working stroke by means of a direct cylinder 
placed above it. The ram of this drawback 
cylinder is attached to the crosshead of the main 
ram by two bolts as shown. The water pressure 
is kept constantly on the drawback ram. The 
valves for working the machine are of balanced 
mitre type, operated by screw gear and hand- 
wheel as in the previous instance. 


AUTOMATIC CAR-WEIGHING PLANT 
AT THE WORLD'S COLUMBIAN EX- 
POSITION. 

THE automatic railroad car weighing plant, 

which we illustrate on page 6, was exhibited 

at the World’s Columbian Exposition, Chicago, 
by the Streeter-Amet Weighing and Recording 

Company, of the Rookery Building, Chicago, III. 

The machine is of 100,000 lb. capacity, and its 

general arrangement is shown in Figs. 1 and 2, 

whilst Fig. 3 is a diagrammatic sketch of the 

table of the machine, showing the connections 
between it and the recording gear. Essentially 
the machine is an ordinary platform weighing 
machine, but when arranged for automatic work- 


HYDRAULIC SHELL PLANT. 
MESSRS. FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 






























































weights to be recorded. A small counterweight 
(Fig. 2) insures that there is no lost motion 
between the teeth of the rack and the pinion 
with which it gears. It will be seen that the 
principle of the ordinary lever weighing ma- 
chine is practically abandoned, a spring balance 
being substituted for it. The arm of the ma- 
chine moves up against the resistance of the 
spring proportionately to the load on the plat- 
form, and thus rotates the type-wheel through 
a greater or lesser angle. This wheel is care- 
fully calibrated, so that any load being placed 
on the platform, the corresponding numbers on 
the wheel are at its uppermost point, and 
directly under a paper tape, on which these 
numbers are printed by a stroke of the hammer 
H (Fig. 1). The hammer is raised by wires con- 
nected to a track lever on the platform of the 
machine. The platform, as already mentioned, 
is represented diagrammatically in Fig. 3. Along- 
side one of the rails over it are placed three 
track levers, a, b, c. Of these the lever } is 
wholly on the platform, and it is this one which 
raises the printing hammer by means of the con- 
necting wires shown ; a and c, however, are half 
on and half off the platform. A car-wheel running 
on to the scale in the direction shown by the 
arrow, first depresses a, then b, and finally c 
as it runs off. .The levers‘@ and c¢ are connected 
to the counter shown at C. This consists of a 
ratchet mechanism. Each ratchet contains twenty 
teeth, and on the same shaft with them is keyed 
a four-tooth cam gear. Then, when the ratchet 
has been moved through three teeth, one tooth 
of the cam comes in contact with a ‘‘ pull-off” 
gear, and on the ratchet wheel being moved 
through one tooth more, pulls out the detent 
d, which keeps the hammer from falling back 
after it has been raised by the track lever b. 
When this detent has been withdrawn, the 
hammer falls, and prints the weight on the paper 
tape. The platform is intended for the long bogie 
trucks used in the States, and the whole opera- 
tion of weighing a train is performed automati- 
cally as the train moves over the platform, the 
operation being as follows : The first car is placed 
on the platform, with its four wheels between the 
levers a and c; the counter C is then set so that 
the first depression of c will release the printing 
hammer, which has been raised by the leading 
wheel passing over the leverd. Ifthe car is long 
enough to reach the lever c before the second car 
enters the platform, it will itself release the 








printing hammer, and record its weight. Should 
it be too short, however, to do this before the 
following car reaches the lever a, this latter car 
will depress a, and in doing so release the print- 
ing hammer, thus recording the weight of the 
previous car. Then upon the first car reaching the 











ing the weight is measured not by the sliding ‘ockey as a rack, which gears with a pinion keyed to a shaft | lever c, it operates the cam attached to that lever, and 
weight as usual, but by a stiff spring S (Figs. 1 and supported on the roller bearings R, R. This shaft | again withdraws the detent behind the hammer, but 
2), attached by a link to the arm of the balonce as carries a large type-wheel, on the circumference of | as the hammer has not yet been raised again, no second 
shown. The lower portion of this link is constructed which are fixed type corresponding to the various | record can be made, and one weight only is thus pro- 
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Tariff Bill, to be shown when the Bill reaches the 
Senate. The probabilities of an early passage of the 
Bill are not so favourable. 





NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday’s forenoon 
market was decidedly flat, a holiday feeling being very 
evident. Selling wasona much smaller scale thanon the 
preceding day, probably not more than 7000 tons chang- 
ing hands—5000 tons of Scotch, and 1000 tons each of 
Cleveland and hematite iron. Scotch was done at 
43s, 4d. per ton one month (both fixed and open), with 1s, 
forfeit in sellers’ option. In the afternoon Scotch iron 
was at first flat, being done at 43s. 34d. six days, but 
afterwards rallied to 43s. 5d. cash, closing sellers 
433. 5}d., or 1d. up from the forenoon, Cleveland also rose 
ld. per ton, and Cumberland hematite iron rose 2d. 
About 5000 tons of Scotch were sold, and a few lots of 
the other sorts. At the close the settlement prices were 
—-Scotch iron, 43s. 44d. per ton; Cleveland, 353. 6d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 45s. 3d. and 43s. 14d. per ton. On Friday, when 
only one sitting of the “ring” took place, about 12,000 
tons of warrants were dealt in, some 7000 or 8000 tons 
being Scotch, and the remainder Cleveland and 
hematite iron. Prices were very firm on the closing 
of accounts, Scotch advancing 24d. r ton, Cleve- 
land 1d., and Cumberland and Middlesbrough hema- 
tite iron each 3d. per ton. The closing settlement 
prices were—Scotch iron, 43s. 74d. per ton ; Cleveland, 
35s. 74d.; Cumberland and Middlesbrough hematite iron, 
45s. 6d. and 43s. 14d. per ton respectively. At the close of 
the forenoon market business was suspended for the New 
Year holidays, and was only resumed this forenoon, when 
a quiet feeling prevailed. Probably not more than 11,000 
tons were dealt in—about equal quantities of Scotch and 
Cleveland, and 1000 tons of hematite iron. Prices 
were flat, and the tone of the market was somewhat 
affected by the uncertainty as to howstocks may turn out to- 
morrow, when the annual statement is made on behalf of 
the Pig Iron Association. The market was still flat and 
quiet in the afternoon, Scotch iron changing hands at 
43s. 5d. and 43s. 44d. per ton cash, closing buyers better. 
Cleveland was done at 85s. 64d. and 35s. 7d. per ton cash, 
with sellers over at the latter quotation. At the close 
the settlement prices were—Scotch iron, 433. 6d. per ton ; 
Cleveland, 35s. 6d. ; Cumberland and Middlesbrough hema- 
tite iron, 453. 3d. and 43s. 44d. per ton respectively. The 
following are the quotations for several special brands of 
No. 1 makers’ iron: Gartsherrie, Calder, and Wishaw, 
2s. per ton; Summerlee, 53s. ; Coltness, 56s. ; Langloan, 
593.—the foregoing all shipped at Glasgow; Shotts 
(shipped at Leith), 54s. od ton. According to the latest 
return, there are now 40 blast furnaces in actual operation, 
as compared with 68 at this time last year. Ordinary 
iron is being made by 24 of the furnaces, and the other 
16 are working on hematite ore. Last week’s shipments 
of pig iron from all Scotch ports amounted to 2920 tons, 
against 5934 tons in the corresponding week of 1892. 
They included 100 tons for the United States, 245 tons 
for Canada, 185 tons for India, 130 tons for Holland, 237 
tons for Spain and Portugal, smaller quantities for other 
countries, and 1548 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 320,851 tons yesterday afternoon, against 321,111 tons 
yesterday week, thus showing for the week a reduction 
amounting to 260 tons. 
Monthly Prices, &c., of Scotch Pig Iron in 1893. 
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Glasyow Copper Market.—After ¢ somewhat long inter- 
val, some business was done in copper on the Glasgow 
Exchange last Thursday. In the course of the forenoon 
dealing was done at 43/. 1s, 3d. per ton twelve days, and 
in the afternoon one or two lots of 25 tons each changed 
hands at 43’. and 42/. 18s. 9d. per ton cash, the close being 
sellers at 437. No business has been reported since 
Thursday. This forenoon the quotation was 42/. 17s. 6d. 
per ton cash, and in the afternoon the price receded to 
42/, 11s. 3d. per ton. 

Large Casting at Airdrie.—The Airdrie Iron Com- 
pany (engineers and ironfounders) successfully cast at 
their works, last Friday, a huge anvil block, 40 tons in 
weight, for the Portland Forge Company, Kilmarnock. 
This is by far the largest casting ever made in Airdrie, 
and it has led to a repetition of the old saying, ‘‘ Airdrie’s 
no’ dune yet.” It is probable that a fortnight must 
elapse before the casting has.cooled down sufficiently for 
it to be handled with safety. 





The Glasgow Sewing Machine Trade.—The money value 
of the sewing machines shipped abroad from Glasgow 
last year fell to the enormous extent of 211,358/., the 
figures for 1893 being 299,800/., as compared with 511, 1587. 
in 1892. In 1892, however, there was a big rush to get 
the machines into Continental countries before a new tariff 
came into force. Compared with other years, the value 
of the sewing machine exports was fully maintained last 
year. 


Proposed Extension of Arbroath Water Works.—Pro- 
fessor Fidler, of ci oti College, Dundee, to whom it 
was remitted to report on the Arbroath water supply, has 
lately given in his report, recommending considerable 
extension. The present public supply of the town is de- 
rived from two wells. The pumping station is at Nolt 
Loan, whence the water is pumped up to a water-tower 
on Keptie Hill. Professor Widlor recommends that, to 
peer the possibility of impurity, the two wells should 

rebuilt ; that a new well should be built at Marslap, a 
few hundred yards distant, where a tubular well has been re- 
cently sunk ; that the Nolt Loan wells should be connected 
with the Marslap well by means of a gallery 6 ft. high, and 
the top of the gallery to be 20 ft. to 26 ft. below the surface ; 
that in this gallery there should be two tubular wells ; 
that more Scones § engines should be obtained for the 
—— station, capable of pumping 500,000 gallons per 

ay; and that a service reservoir should be constructed 
at Woodside. It is estimated that, with these extensions, 
about three times the present water supply will be avail- 
able to the inhabitants, in all upwards of 20 gallons per 
head per day. The water in the tubular well at Marslap 
has been analysed and favourably reported upon. 


Engineering Trade at Dundce in 1893.—The engineer- 
ing firms of Dundee have a sad experience to tell of the 
trade of the past year, the unanimous opinion amongst 
them being that a period of greater depression was never 
encountered in that important industrial town. For 
many months past trade has been at a very low ebb, 
but each succeeding month bas seen a still lower 
point reached. Orders are not to be had, and show no 
signs of coming, and the outlook for the new year is 
generally regarded as very gloomy indeed. During the 
past year hands have gradually been paid off, until it is 
estimated that at the present time about one-half of the 
normal number of workers employed in the various engi- 
neering establishments in Dundee have been dismissed, 
many of them being skilled workmen. 


Scotch Coal Shipments.—During the past week the 
Scotch coal shipments were very good. The total quantity 
shipped amounted to 190,795 tons, being 62,627 tons above 
the figures for the corresponding period of 1892, and an 
increase of 16,380 tons over the return of the preceding 
week. For the year just closed there was an aggregate 
shipment of 7,666,815 tons, as compared with 7,524,683 
during 1892, being an increase of 142,132 tons. At 
August 12 there was a decrease of 368,510 tons, but owing 
to the strike in England, and the diversion of a portion 
of the trade to Scotland, these figures were converted 
into the increase already given. Of the seventeen ports, 
eleven have increases and six decreases. The feature of 


the year’s business has been the rapid advance of Ardrossan | M 


as a shipping port, a result that is largely due to the 
Lanarkshire coalmasters in taking advantage of the direct 
railway and the facilities offered for loading and dis- 
charging at the new dock. Glasgow occupies second 
place in the list of increases, owing to the improved 
shipments at the Queen’s Dock. At the general 
terminus, there was a decrease of 23,316 tons on the 
year. The sr other ports on the west coast that 
are credited with increased shipments are Port-Glasgow 
and Troon, the latter of which has benefited by the direct 
branch railway to the Annbank coalfields. On the east 
coast the increases are more general, Grangemouth and 
Granton being the only ports that have gone back during 
the year. Of the others, perhaps Charlestown has made 
the greatest advance during the year, although the quan- 
tity ~— is very small when compared with the 
returns from Grangemouth, Burntisland, and Leith. On 
the west coast there have been decreases at Bowling, 
Greenock, Irvine, and Ayr, the latter having gone back 
no less than 109,235 during the year. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was no 
market here. To-day business was resumed, but there 
was very little doing. Merchants generally quoted 35s. 6d. 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron, and a few parcels changed hands at that price. 
Makers were in no hurry to secure contracts. Most of 
them have a fair number of orders to go on with, and 
they prefer to wait a Jittle while to taking work at market 
rates, believing that prices will improve. No. 4 foundry 
was steady at 34s. 9d., and grey forge was quoted 34s. 
Middlesbrough warrants opened..35s,, S4d. and closed 
35s. 64d. cash buyers, with little’ doing in them. Local 
hematite was steady, and makers spoke hopefully of the 
future. About 43s. 6d. was the figure for early f.o.b. 
delivery of Nos. 1, 2, and 3. Spanish ore keeps quiet. 
Rubio can be bought at 12s, per ton ex-ship Tees. 


Manufactured Iron and Steel. We are glad to be able 
to give a rather better account of the manufactured iron 
and steel industries. Although prices have hardl 
quotably improved, the vat peg J is decidedly wound, 
and most firms are now well off for work. The outlook, 
which was very discouraging a little while ago, is con- 
siderably brighter. Common iron bars are quoted 
4l. 17s. 6d. ; best bars, 5/. 7s. 6d. ; iron ship-plates, 4/. 15s. ; 
iron ship-angles, 4/. 12s. 6d. ; steel ship-plates, 5/. 5s. ; 





and steel ship-angles, 4/, 17s. 6d.—all less the customary 
24 per cent, discount for cash. Several orders for steel 
rails have recently been placed. Heavy sections cannot 
now be bought under 3/. 15s. net at works. 


Iron and Steel Shipments.—The shipments of pig iron 
from the Cleveland district during the year 1893 amounted 
to 980,000 tons, 920,000 having been sent from Middies- 
brough and 60,000 from Skinningrove. This total is 
90,000 tons above 1891, and 348,000 tons above 1892, when 
the Durham coal strike caused the majority of furnaces to 
be damped down. The total for 1893 compares very 
levers with the past ten years, for the shipments of 
pig iron were only exceeded in 1883, when the total was 
992,815 tons, or 12,000 tons more than during the year 
just ended. Excluding Skinningrove, 500,000 tons went 
abroad, and 420,000 tons coastwise. The shipments of 
manufactured iron and steel amounted to 355,000 
tons, 230,300 tons of which were shipped to foreign 
ports, and 125,000 tons went coastwise. This gives 
a grand total of 1,335,000 tons of all kinds shipped 
foreign and coastwise. This total has frequently 
been exceeded, and during the last ten years it has been 
exceeded by 120,000 tons to 150,000 tons on three occa- 
sions, viz., in 1887, 1888, and 1889. About 160,000 tons 
of manufactured iron has been shipped, and 190,000 tons 
of steel. The shipments of pig iron to Scotland have 
been unusually heavy, but tho Kees has taken very little. 
Large quantities have been shipped to Russia and China. 


The Fuel Trade.—The fuel trade is steady, and a fair 
amount of business is being done. For good blast-furnace 
coke delivered over the next three months at Cleveland 
works 18s. to 14s. is quoted. 


Make and Disposal of Pig Iron.—To-night (Wednesday) 
the Cleveland Ironmasters’ Association issued their returns 
showing the make and disposal of pig iron in the north of 
England during December. They show that, of 142 blast 
furnaces built, 84 were in operation, 43 being on Cleve- 
land pig, and 41 on hematite, &c. The total amount of 
pig iron made was 223,622 tons, being an increase of 
12,206 tons as compared with the previous month. The 
make of Cleveland pig was 107,582 tons, or 7883 tons 
more than in November, and the make of hematite, - 
spiegel, and basic was 111,717 tons, or 4323 tons above the 
output of November. Stocks of pig iron at the end of the 
month stood at 162,834 tons. This is a decrease on 
November of 1565 tons. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Undeveloped Coalfi:ld near Grimsby.—Speaking at 
Grimsby during the week, Councillor Jeffs said he had 
been informed by one of his friends, a geologist and ex- 
perienced in coalmining, that there was a very fine bed 
of coal in the vicinity of Grimsby. To prove the accu- 
racy of this statement, he said it was well known that in 
the North Sea, in a direct line to Killingholme, this seam 
was bare, and the fishermen had for many years always 
brought up coal in their nets whilst fishing in that par- 
ticular locality. It was also reported that when the 
anchester, Sheffield, and Lincolnshire Railway was 
opened, tne directors and the owners of the land had an 
understanding that the coal should not be disturbed 
until the railway had been in operation thirty years. 
He was anxious that public attention should be pneu 
to this subject, because, if coal could be obtained near 
Grimsby, it would have a most important bearing on the 
fishing trade of the ‘port, as steam power was now so 
largely used in that industry. , 


Coal Contracts.—A large and representative meeting of 
the colliery-owners of South Yorkshire has been held at 
Sheffield, for the purpose of considering the position of 
affairs with regard to a very important matter—the 
supply of steam coal to the railway companies. The 
railway contracts for steam coal are of great importance 
to South Yorkshire, not only on account of the quantity 
of coal dealt with under them, as that is very large, but 
also because the rate at which this coal is supplied does 
much to regulate the whole trade done on contract. The 
gentlemen present were unanimous in the opinion that 
they could not recede in the slightest degree from the 
position they had taken up, and it was decided that the 
basis of tenders should not be altered, but that an 
advance of 1s. 6d. per ton should be insisted upon. With 
this decision the meeting ended. To the Midland, the 
Manchester, Sheffield, and Lincolnshire, the North- 
Eastern, and other companies drawing supplies from the 
district, the matter is one of much importance, but by 
the colliery-owners the advance is considered at the 
present moment an absolute necessity. 


Prospects in the Iron Trade.—Opening operaticns in 
the new year are of a highly satisfactory character, as 
there is a genuine all-round demand for district smelted 
pig, and the tendency of the market is upward. Forge 

ig is fetching 41s. per top, and foundry from 42s. to 43s. 

any owners of furnaces are declining to contract at 
present rates, as they consider higher prices will rule in 
the spring months. In the meantime, there is much 
more work coming in at the foundries, which are rapidly 
becoming a For manufactured irons there is an 
improving call, both on home and export account, and 
the majority of the mills are to be placed on full time. 
Sheet-rollers will be better off for work shortly, owing to 
colliery requirements being more pronounced. 


Steel and Engineering.—There is every probability that 
the steel trade will show a great advance this quarter as 
compared with last. Good orders are on the books, and 
inquiries are coming in for marine and railway material. 
Houses turning out heavy steel forgings are sure to be 
well engaged. It is evident that railway companies 
meditate buying at an earlier date than was anticipated. 








JAN. 5, 1894. ] 


ENGINEERING. 





15 








Prices of suitable hematite pig are advancing, and may 
have an effect on prices before the month closes. Agents 
of Bessemer and Siemens steel find orders coming in 
steadily at 47. 17s. 6d. per ton for the former, and 5/. 5s. 
to 5/. 103. for the latter. Crucible steel manufacturers 
are obtaining further lines from the United States and 
India, with every likelihood of a better call from the 
mining states of South America. Engineering firms re- 
port business as more active. The number of unemployed 
mechanics is being gradually reduced, both at Leeds and 
Sheffield. Owing to a partial revival in the —— 
trade, employment is being found for many hundreds 
more workmen than was the case three or four months 
ago. 





FOREIGN AND COLONIAL NOTES. 

Iron Minerals in France.—The imports of iron minerals 
into France in the ficst ten months of last year amounted 
to 1,297,652 tons, as compared with 1,364,603 tons in the 
corresponding period of 1892, and 1,079,786 tons in the 
corresponding period of 1891. The exports of iron 
minerals from France in the first ten months of this year 
amounted to 263,333 tons, as compared with 267,253 tons 
in the corresponding period of 1892, and 256,385 tons in 
the corresponding period of 1891. The imports of German 
minerals into France in the first ten months of the last 
three years were—1893, 839,784 tons ; 1892, 828,916 tons ; 
and 1891, 639,617 tons. The corresponding imports of 
Spanish iron minerals were—1893, 329,892 tons; 1892, 
400,073 tons ; and 1891, 347,803 tons. 


Coal in France.—The imports of coal into France in 
the first nine months of last year amounted to 6,046,300 
tons, as compared with 6,323,797 tons in the correspond- 
ing period of 1892, and 6,512,503 tons in the correspond- 
ing period of 1891. In these totals English coal figured 
for 2,790,510 tons, 3,179,439 tons, and 3,103,101 tons 
respectively ; while Belgian coal figured for 2,805,530 
tons, 2,709,028 tons, and 2,923,581 tons respectively. 


Artesian Bores in New South Wales.—The New South 
Wales Minister for Works is about to test the colony in 
different parts with the view of determining whether or 
not artesian water can be met with. Instructions have 
been given to sink a bore at Bourbah, between Nevertire 
and Coonamble, and also one at Nevertire. The water, 
when found, will be utilised for domestic purposes and 
also for irrigation. Mr. Lyne will also probably arrange 
for sinking half a dozen more bores. 


Sewerage at Sydney.—The New South Wales Minister 
for Works has authorised works to be commenced in 
connection with the Sydney western suburbs sewerage 
scheme. This will enable a number of sewers, which are 
now useless, to be utilised, and will also provide for the 
drainage of Petersham, Annandale, portions of the Glebe, 
and other places. The expenditure on the work will be 
about 30,000/. 


Hobart Tramways.—Messrs. Harper and Henderson, 
consulting engineers to the Hobart Tramway Company, 
Tasmania, have been making a series of tests of a con- 
tract entered into with Messrs, Siemens Brothers. They 
found that two cars with a full load of passengers 
attained a speed of 12 miles per hour on a level road, 
and 7 miles per hour on a grade of 1 in 17. 


Natal Mails.—The Legislative Assembly of Natal has 
agreed to a new mail contract, under which the colony 
pays 30,0007. per annum. The mails are to be landed at 
Durban within 234 days from England. 


Pig in Germany.—The production of pig in Germany 
in the first ten months of last year was 3,957,727 tons. 
The corresponding output in the corresponding period of 
1892 was 4,004,717 tons. 


French Mechanical Industry.—The Creusét Company 
has declared a dividend of 4J. per share for 1892-3. This 
dividend is payable half December 15, and half June 15, 
1894. The Fives-Lille Company has declared a dividend 
of 1/, 8s. per share for 1892-3. Of this dividend 16s. per 
share was paid November 1, and the balance of 12s. per 
share will be distributed May 1, 1894. 





MISCELLANEA. 

_A BOREHOLE recently put down at Sydney, N.S.W., 
disclosed a coal seam 10 ft. thick at a depth of 2929 ft., 
this depth being within 30 ft. of that at which it was pre- 
dicted by Professor David that coal would be found. 


The New York Metropolitan Traction Company has 
offered a prize of 50,000 dols. for a system of motive 
power for street —- cars, shown by practical working 
to be superior or equal to the overhead trolley system, 
It is rumoured that the system is to be adopted on their 
cable lines, and that the cable conduit would be available 
for the electric conductors. 


A Union of Boiler Owners has been formed in South 
Sweden for the purpose of bringing about a more economic 
and rational working of boilers, &c., similarly to what 
has been done with such good results in Germany. The 
time for the formation of such a union is considered par- 
ticularly appropriate, inasmuch as some much-needed 
legislation in connection with boilers may soon be looked 

or. 


Mr. H. Freudenberg, in the Zeit. Physikal. Chem. 
states that in some cases two metals may be separated 
from each other, in a solution containing both, by electro- 
lysis, by taking advantage of the fact of a difference in the 
electromotive force required to decompose the salts of the 


twometals. Thus, in acid solutions, silver may be sepa- 
rated from bismuth or arsenic ; mercury from copper, 
bismuth, or arsenic; and, finally, copper and bismuth 
from cadmium and arsenic. 








During the recent depression in America, the work- 
men at some of the Lake Superior mines offered to go to 
work for their board alone. At one mine, to provide 
work, the management laid up a steam shovel, replacing 
it by a gang of men, who were paid an amount equal to 
the cost of the work as done by machine, which turned 
out to be only 2s. aday each. In spite of this, however, 
over 200 men rushed to obtain a place on the gang, or 
four times the number that could be accommodated. 


A Local Government Board inquiry of some import- 
ance was held at Darwen, Lancashire, on the 20th ult., 
before Mr. Rienzi Walton, M.I.C.E., respecting an ap- 
plication by the Darwen Corporation for sanction to 
borrow 35,000/. for a sewerage scheme. The principal 
point raised was as to the right of paper-mill owners in 
the neighbourhood to turn their refuse into the sewers. 
The decision of the inspector has not yet been made 
public. It is, we may add, proposed to adopt the ‘“* In- 
ternational ” system of sewage treatment. 


The Union of German Rolling Mills is to hold a meet- 
ing at the end of this month, when its future fate will be 
decided. It is reported that the Rhenish and South 
German sections will leave the union, so as to obtain freer 
hands against the works in their districts, which are 
now outside the union. This is really synonymous with 
the dissolution of the existing union, but tlie two sections 
mentioned above will then, it is unders' , form a union 
among themselves, and the mills of Silesia and Central 
Germany another, with a selling bureau in Berlin. 


The Liverpool Overhead Railway, which was started 
for traffic in March last, has now been taken over from 
the contractors, the Electric Construction Company, 
Limited. The contractors were under an obligation to 
work the line for two years from the date of opening at a 
fixed rate of 4d. per train mile, but we are informed that 
the working has been so satisfactory that the railway 
company has decided to take over the line as from the Ist 
inst., and the Electrical Company are relieved from all 
responsibility of the working and maintenance. 


The traffic receipts for the week ending December 24 
on thirty-three of the principal lines of the United King- 
dom amounted to 1,585,232/., which was earned on 18,388 
miles. For the corresponding week in 1892 the receipts 
on the same lines amounted to 1,506,180/., with 18,199 
miles open. There was thus an increase of 70,052/. in the 
receipts, and an increase of 189 in the mileage. The 
aggregate receipts for twenty-five weeks to date amounted 
on the same thirty-three lines to 36,849,130/., in compari- 
son with 38,996,028/. for the corresponding period last 
year ; decrease, 2,146,8987. 


The Bill of the Manchester Ship Canal Company de- 
osited at the Private Bill Office of the Tees of 
ommons, in which the company seek further powers to 

carry out works in relation to their undertaking, con- 
tains a clause providing that the Ship Canal shall not be 
deemed within, or subject to, the provisions of the Rail- 
way and Canal Traffic Act of 1888, If the Bill passes, 
the Manchester Ship Canal Company will not be required 
to appear as a canal company before the Board of Trade 
inquiry into canal rates and charges. The company has 
already entered a protest against such appearance. 


A novel method of street lamp-lighting is being intro- 
duced by the Cutter-Hammer Manufacturing Compan 
of Chicago. Each lamp-post is fitted with two on 
ammoniac batteries, and a spark coil placed in an iron box 
at the foot of the lamp. In the lantern a miniature gas- 
holder of about 2 cubic inches capacity is pivoted on a 
hinge and held down by weights. Directly over this is 
an automatic gas-lighter, of the ordinary pattern, con- 
nected with the cells aforementioned by wires. To light 
the lamps of a city it is only necessary to open a valve 
conneeting one of the large gasholders of the works with 
the mains. This causes a rise of pressure in the mains. 
in consequence of which the miniature holders, fitted 
in each lantern, rise about 4 in. against a platinum 
stop, and complete the battery circuit, thus putting the 
automatic lighter in action and lighting the lamp. 


In a paper recently read before the American Society 
of Civil Engineers, by Mr. James Schuyler, 
M. Am. Soc. C.E., the author stated that 16 miles of 
30-in. wooden conduit have been used in the water suppl 
of Denver, Colorado, and there was a considerable length 
of 44-in. wooden pipe. The timber used was Californian 
redwood, and the 30-in. pipe was built for a head of 
185 ft. It cost about 5s. 8d. per lineal foot as laid; the 
laying and trenching account for 2s. of this amount. 
The pipes in question were composed of staves, dressed 
very smooth to cylindrical sides and radial edges, and 
were held to form by a of mild steel placed 17 in. or 
less apart, a on the head. The pipe was framed 
in the trench, and all handling of full-size sections avoided. 
The use of these wooden pipes is claimed to have resulted 
in a saving of about 200,000/. 


The eighth International Congress of Hygiene and 
Demography will be held in September of this year 
at Budapest. The executive committee of this Congress 
at their last meeting, have finally arranged the time and 
the order of transactions of the Congress. According to 
this arrangement, the usual Penge or introduction 
meeting of the members will take place on September 1. 
The formal opening of the Congress is fixed for Septem- 
ber 2, and the meetings of the various sections for the 
transaction of their special work will be held on Septem- 
ber 3, 4, 5, 7, and 8. The closing meeting will he held on 
September 9, September 6 is set apart as a day of rest or of 
making those short excursions which form part of the 
settled mme, for the convenience of those members 
who feel inclined to make them. In connection with the 
Congress, a hygienic exhibition will be arranged, which 
will essentially differ from similar undertakings, in so far 


that it will not be a trade or industrial exhibition, but 
will contain only such objects as may serve to illus- 
trate the questions forming part of the scientific pro- 
gramme of the Congress, and to facilitate their study. 


The high speeds, sometimes as much as fifteen miles per 
hour, at which tram-cars are run in the United States, 
have led to the adoption of devices for preventing pedes- 
trians being injured when run into by the car. One 
form consists of a wire net fixed in front of the car, 
and provided at the bottom with a fender in the shape 
of a soft rubber tube mounted or a steel frame fitted 
with springs. This tube projects in front of the car, 
and is the first thing to come in contact with a man run 
into. The car thus strikes a cushioned blow on the legs 
of the victim, tripping him into the net, where a second 
rubber fender acts as a detent, and prevents him being 
thrown out again. It is stated that upwards of 250 
adults and children have been run into by cars thus fitted, 
at speeds of from two to fifteen miles an hour, without 
occasicning the slightest injury to them. Probably the 
Board of Trade will never sanction high speeds on British 
tram-lines, but in countries where the restriction as to 
speed is less rigid, the device described above seems to 
render it possible to obtain the admitted advantages of 
rapid transit without endangering the lives or limbs of 
pedestrians. The experience of being suddenly carried cff 
one’s legs and thrown into a net must, however, be some- 
what trying to a nervous individual, and in the case of a 
lady there would be another objection in the ungraceful 
attitude involuntarily assumed by the victim. 


The central electric station now being erected at Buda- 
ne by the Elektricitits - Actien - Gesellschaft, late 

chuckert and Co., Niirnberg, is under the management 
of the local gas company. ai e suppl 
menced two months ago. The actual plant, which would 
suffice for the 6000 lamps required during the summer 
months, comprises two sets of machinery of 150 horse- 
power each, with accumulator batteries of twice 1500 
ampere-hours capacity at 500 amperes. This number 
of lamps is already taken up. The main plant for 
15,000 lamps will be ready to start in the course 
of February. There have been to many applications 
that the gas company have already decided upon a 
further enlargement, and upon the erection of two sub- 
stations, the work to be carried out in 1894. This is the 
only plant Lea 4 at work, in which current is supplied, 
both for light and motor power, on the alternating poly- 
phase system. A few details will be opportune as sup- 
plementary to the recent discussions at the Institution of 
Electrical Engineers on the most favourable period and 
tension, and on alternating dynamos running in parallel. 
The dynamos at Budapest are constructed for 25 pericds 
a second and for 2000 volts. There was no need of ordi- 
nary transformers, as the high-tension alternating cur- 
rents had only to be converted into continuous currents of 
low tension. Weare informed that the plant has from the 
first day been working without any interruption. An 
apparatus of special construction, designed to neutralise 
the so-called Deptford effect—that is, the anomalous ten- 
sion phenomena produced by the capacity of the cables— 
is said to give great satisfaction. 


of current com- 





AMERICAN RAILROAD WORKING Expensns.—The ratio of 
the working expenses to the traffic receipts of the Atchison, 
Topeka, and Santa Fé Railroad in 1892-3 was 69.24 per 
cent., as compared with 69.19 per cent. in 1891-2, 71.47 

r cent. in 1890-1, and 67.48 per cent. in 1889-99. The 
length of line worked in 1892-3 was 7481 miles, as com- 
pared with 7130 miles in 1891-2, 7114 miles in 1890-1, and 
7110 miles in 1889-90. 


A Cotorapo TunneL.—A tunnel, which carries the 
Colorado Midland Railway through the Rocky Mountains, 
at Hagerman Pass, Colorado, has just been completed. 
The tunnel is close upon two miles long, and it is bored 
through solid grey granite. Its completion involved 
three years and twenty days’ work, each day comprising 
twenty working hours. The tunnel is 10,890 ft. above 
the sea level. 


Pic 1s Germany.—The production of pig in Germany 
in October last year was 425,709 tons, as compared with 
416,073 tons in October, 1892. It will be seen that the 
production of October last year was 9636 tons in excess 
of that of October, 1892. The total of 425,709 tons repre- 
senting the output of October last year was made up as 
follows: Puddling and spiegel pig, 140,795 tons; Bessemer 
pig, 34,632 tons ; Thomas pig, 197,942 tons; and casting 
pig, 52,340 tons. 





CaTaLocurEs.—A catalogue recently issued by Messrs. 
Hathorn, Davey, and Co., of 3, Princes-street, West- 
minster, London, 8.W., contains illustrated descriptions 
of the peculiar features of the engines erected at various 
water works at home and abroad by this tirm. Naturally, 
Mr. Davey’s ingenious diagonal engine is given a promi- 
nent position, but various forms of rotative and Cornish 
engines are also illustrated.—We have also received a 
catalogue from Messrs. John H. Wilson, and Co., Limited, 
of Liverpool, giving illustrations and full particulars of 
the various types of crane and other forms of hoisting 
machinery manufactured by this firm. Thecranes shown 
range in capacity from 1 to 70 tons, and full prices are 
given in every case.—A very large variety of injectors 
are illustrated in the catalogue just issued by the Nathan 
Manufacturing Company, New York. Various forms of 
lubricators are also described in this catalogue, together 
with sectional drawings illustrating the working both 
of theee and of the injectors. Very complete price lists 








of all these specialities are included in the catalogue. 
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H.M.S. “RESOLUTION.” 

Tue reports that have appeared in the press 
during the last few days respecting the behaviour 
of the first-class battleship Resolution, have very 
naturally raised doubts in the public mind as to the 
efficiency of those eight vessels which may certainly 
be described as the backbone of the Royal Navy. 
If the Resolution were so completely unseaworthy 
as newspaper reports stated, it would be a bad 
thing for the country, and our maritime supre- 
macy, upon which the safety and welfare of the 
nation depend, might be truly described as gone. 
Happily, a closer and calmer consideration of the 
facts reported does not lead to the acceptation of the 
alarmist conclusions in which certain persons have 
indulged. 

The Resolution, designed by the present Director 
of Naval Construction, is one of the eight first- 
class twin-screw battleships provided for by the 
Hamilton programme, and which constitute what 
is known as the Royal Sovereign class, In our 
two-page engraviug, of the present issue, we give 
two views of the engines of the Resolution, whilst 
on the opposite page will be found a third view of 
the engines, and on page 13 a view of the vessel as 
she appears afloat. The principal dimensions as 
designed are asfollows: Length, 380 ft. ; breadth, 
75 ft.; mean draught, 27 ft. 6 in. ; displacement 
at that draught, 14,150 tons; freeboard forward, 
19 ft. Gin. ; freeboard aft, 18 ft. ; indicated horse- 
power, natural draught, 9000 ; with forced draught, 








13,000 ; speed with natural draught, 16 knots ; with 
forced draught, 174 knots. The coal carried at the 
designed load draught is 900 tons, and the coal 
endurance at 10 knots speed 5000 nautical miles. 
The outline illustrations, Figs. 1, 2, and 3 on the 
next page, show the arrangement of armour and 
armament. The sides are protected for a dis- 
tance of 250 ft. by an armoured belt having a 
maximum thickness of 18 in., tapering to 14 in. 
at the ends, and being 8 ft. 6 in. broad, 3 ft. 
being above the load-water line, and 5 ft. 6 in. 
below. Transverse armoured bulkheads join the 
two sides of the belt, and a 3-in. steel deck is 
fitted above it, whilst a strong protective under- 
water deck affords protection at the ends of the 
ship. Above the belt, to a height of about 94 ft., the 
sides are protected by 4-in. steel armour with back- 
ing, whilst armoured screen bulkheads inclose the 
central battery. The maximum thickness of armour 
on the barbettes is 17 in., and the length of these 
barbettes on their major axis is 48 ft. The arma- 
ment consists of four 67-ton 13}-in. guns, which 
are placed in pairs in the two barbettes. The 
auxiliary armament comprises ten 6-in. quick- 
firing guns, sixteen 6-pounder quick-firing guns, 
four on the upper deck and twelve on the main 
deck, and nine 3 pounder quick-firing guns, four 
being in the military tops, and five for boats ; 
there are also two 9-pounder field guns. There are 
eight machine guns. The weight of the heaviest 
projectile is 1250 lb., and of the charge 630 lb. 
The total weight of armament is 4100 tons, 500 
tons of which is allotted to the auxiliary armament. 
The height of the centre of metal of the heaviest 
guns is 23 ft. above the designed load-water line. 
There are seven torpedo-dischargers, two being sub- 
merged. The weight of horizontal armour, deck, 
glacis plates, &c., is 1100 tons, whilst the total 
weight of armour and backing, including pro- 
tective deck, is 4550 tons. The total weight of 
all machinery, spare gear, water in boilers, 
&ec., is 1100 tons. These particulars as to 
weights are of interest in view of the alleged 
defects in design. The hull of the Resolution is 
divided into 220 watertight compartments, and the 
double-bottom arrangements usual in ships of this 
class have been provided. The boat equipment con- 
sists of twenty-one different craft, two of which are 
of the class of the 56-ft. torpedo-boats, which have 
now superseded the old second-class boats. The 
masts are of steel, and are fitted with fighting tops, 
as shown in our illustration. 

With regard to the propelling machinery, we 
shall have more to say in our next issue. The 
general design will appear from the illustrations 
on our two-page engraving, and page 13, and 
for the present it will be suflicient to note that 
the cylinders are 40 in., 59 in., and 88 in. in 
diameter by 31 in. stroke. There are eight single- 
ended boilers, each 15 ft. 6 in. in diameter by 
9 ft. 6in. long, and loaded to 155 1b. per square 
inch. 

Having thus briefly given the principal elements 
of design of this vessel, we will proceed to consider 
the special circumstances that have lately brought 
her so prominently before the public. Probably 
there never was a design got out by the Admiralty 
upon which more thoughtful care was spent than 
on that of the Royal Sovereign class. The discus- 
sions of the previous years had prepared the minds 
of both classes of Admiralty authorities for a 
proper consideration of the problems involved, and 
the distinguished naval oflicers who decided the 
military features of the vessels were assisted, or, 
perhaps we should say, held in check, by a chief 
of the constructive staff, not only thoroughly com- 
petent to form opinions, but able to express those 
opinions clearly and without reserve ; in fact, he 
was a man of the type whose word always com- 
mands respect. Under these circumstances it 
would be disappointing indeed if the design proved 
defective in so fundamental a way as has been 
attributed to it. 

The Resolution left Plymouth for Gibraltar on 
December 18 last, and a week after she was back 
in Queenstown. According to a Reuter telegram 
published in the Times on Christmas Day, the reason 
for her return was that she had ‘‘ experienced a 
terrific gale in the Bay of Biscay, which continued 
for three days.” The ship ‘‘ was in the gravest 
danger, being almost unmanageable, and at the 
mercy of the seas, which broke over her. Water in 
hundreds of tons got in ’tween-decks, and one 
of the boats was smashed. The vessel was so much 
strained that she would have to go back to Ports- 
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mouth for a thorough overhaul previous to starting 
again.” It was also said that the vessel rolled 
40 deg. each way. 

On the following day, December 26, the Times 
contained another Reuter telegram, which was even 
stronger than the first. ‘‘ The ship,” it said, ‘‘ rolled 
terribly for three days, with awful seas breaking 
over her, and immense quantities of water getting 
down on the lower decks, forging about in all direc- 
tions.” The report of the Times correspondent 
was yet more alarming: ‘‘ During the height of 
the gale the mess-room and cabins of the Resolu- 
tion were full of water, and those on board were 
wading through it knee-deep. The ship laboured 
and strained heavily, and rolled gunwales under 
to such an extent that it was thought she would 
capsize. She rolled 45 deg. each way. . . . The 
waves shook the ship to such an extent that rivets 
became loosened and she began to leak badly. 
Steam pumps were set to work at once to keep the 
water under.” It was further stated that the ship 
was, at the time this account was sent from Queens- 
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is certainly a serious matter is this evident want of 
stability. There is not a man of mature age in the 
ship but feels he is in a thoroughly unsafe ship.” 
Another officer on board, whose letter has been 
published, wrote to a friend: ‘* We rolled 45 deg. 
each way, our rails going clean under water... . 
We all thought we were going to the bottom. The 
captain said we had a narrow shave. If we had 
rolled 50 deg., we should have turned | turtle, 
so you see we had a narrow escape. All the officers, 
from the captain down, declared that this ship is 
fearfully unsafe. I expect, when the captain’s 
report reaches the Admiralty, we shall be turned 
over to another ship, as this one will have to be 
rebuilt before she is safe. She certainly will not 
go to sea again just yet. I was nearly washed 
overboard twice while keeping watch on the fore 
bridge.” 

These alarming statements, backed up by the 
fact that the ship had turned back, naturally led to 
questions being asked in Parliament, and on 





the House of Commons reassembling after the 


nor would the average merchant steamer be so un- 
manageable. ‘the fact is, that the Resolution is 
built on the wrong kind of model. Most of the 
vessels in the Royal Navy are, in my opinion, 
wrong in model, and that is why they generally 
prove so awkward in anything like heavy weather. 
The explanation of this erroneous modelling pro- 
bably is that the Admiralty persist in following 
traditions of design which ought long ago to have 
been wholly put aside. No doubt there is some 
difficulty in dealing with the great top-weight of 
armour and guns, but, making due allowance for 
this difficulty, it should be easy to design a warship 
quite as powerful as the Resolution without her 
frightfully dangerous rolling tendencies, without 
the defects which make her and other warships 
so terribly uncomfortable and unsafe in a heavy 
sea.” 

The above statements may be described as the 
case for the prosecution, but the cause suffers, as in 
all cases of this kind, from the fact that those 
attacked—practically the Constructor’s department 
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town, still leaking through the loosened rivets, and 
that engines were continuously at work pumping, 
whilst the cost of the repairs was estimated at 
15,0001. 

The reports were sufliciently alarming, but had 
they stood by themselves, probably those acquainted 
with naval matters might not have been over- 
disturbed. On December 28, however, the ques- 
tion was lifted above the status of newspaper 
paragraph reports by a letter from Admiral De 
Horsey, which appeared in the Times of that date. 
The chief object of the Admiral’s letter was to 
introduce another epistle, written on the Resolu- 
tion at sea on December 22, by one described as 
‘* a good officer (executive, we believe), with plenty 
of pluck, and scientific in a practical way.” This 
gentleman stated that in all his experience as a 
naval man he had never gone through such a terrify- 
ing time, and then proceeded to discuss the qualities 
of the ship : 


**In all this class of ship the stability question has, of 
course, played a great part. All the other vessels of this 
class were tested for stability before they left England, 
but in our case the stability is a matter of theory, 
based upon calculations made at the Constructor’s de- 
partment, the result being that our maximum angle 
of stability is 38 degrees, with a rapidly declining 
chance of righting until a vanishing point of 65 degrees 
is reached, when allis over. Fancy the pleasant sensa- 
tion of finding her rolling in moderate weather 42 degrees 
each way directly she got into the Bay. This did not occur 
only once. Our confidence in the ship having received 
such a rude shock, we on Wednesday la:t experienced a 
gale the equal of which I have never seen. . . . 40 ft. 
is a low estimate of the height of these rollers. Duriog 
the squalls the whole surface of the sea was torn up 
and simply driven along in a sheet of spray mixed 
with hailstones. The noise and sight were horrifying. 
All this time we steamed slowly, keeping her head to the 
sea, but knowing full well that any deiation of the helm, 
any break-down of the engines or steam steering gear, and 
we would broach to and capsize. During the night of the 
gale the water came below in tons, and at one time the 
engine-room had 5 ft. of water in it. This ran a chance 
of putting the fires out. Everything was then closed up 
except one small hatchway amidships. The atmosphere 
became filthy and poisonous. The next day, when the gale 
slightly moderated and coal was running short, it became 
a question what we should do, but we dared not turn 
round for fear of her going over.” 


After reading these passages it is difficult to 
understand why the writer of the letter should 
add: ‘‘I have no fault to find with the gale or with 
the ship during the gale. She performed her part 
splendidly so far as it went.” But he appears to 
contradict himself when he goes on tosay: ‘* What 

















Christmas holidays, viz., on December 27, a ques- 
tion was asked by Captain Bethell as to the behaviour 
of the Resolution, but there being no representa- 
tive of the Admiralty in his place, an answer was 
not given. The fact was so remarkable, consider- 
ing the circumstances, that one cannot wonder 
Mr. Bowles asked whether the Secretary of the 
Admiralty and the Civil Lord had resigned in con- 
sequence of the speech of the Chancellor of the 
Exchequer during the previous debate on the state 
of the Navy. There had been more than rumours 
of resignations on the Board of Admiralty owing 
to the action taken by the Treasury. 

On the following day, December 28, four 
members had notices on the paper relating to 
the incident, the questions being as to the truth of 
the main circumstances reported to have occurred. 
The reply of Sir U. Kay-Shuttleworth was that the 
report of Captain Hall had shown ‘‘ that the ship 
rolled heavily, especially when a very heavy and 
steep sea was on her beam. Her behaviour was 
greatly improved when she was brought bow on to 
sea:” statements that any sea oracle might make 
of any ship ; however, they appeared to satisfy the 
House. The Civil Lord later stated ‘‘that there 
had been no straining or damage to the structure, 
no leaks through the sides of the ship, and only 
small leaks through decks. Fittings above the 
upper deck and outside the ship had been broken 
off by blows of the sea.” The Resolution, it was 
said, had not been tested for stability, but two 
other ships of the class had. The maximum right- 
ing moment was at 37 deg., and the range of 
stability was up to 60 deg. In answer to a further 
question, it was stated that the ship had 450 tons 
of coal on board when she reached port. and that a 
further report was being prepared. 

One of the members who had a question on the 
paper was Mr. Wolff, member for East Belfast, and 
the — of Sir Edward Harland in the firm of 
Harland and Wolff. From his position, the 
opinion of this gentleman naturally carried great 
weight, and an evening paper published the next 
day ‘“‘what he said in the lobby.” “It is a 
serious matter,” Mr. Wolff is reported to have 
said, ‘‘that an immense and costly ship like the 
Resolution should have proved so nearly helpless 
in the face of the gale. An officer who was aboard 
states they were forced to keep her head to the 
waves to prevent her from capsizing. This ought 
not to be. We have not heard of any merchant 





steamers that behaved so badly in the same gale, 


—have their mouths closed by their official posi- 
tion. It will be profitable, therefore, if we 
examine the statements put forward, and the 
opinions formed upon them, somewhat in detail. 
There can be no doubt the question is one of 
gravity in view of its evident effect on the naval 
mind, and on the opinion of the general public. 
The former consideration is the more important, for 
hardly anything is likely more to destroy the efli- 
ciency of the Navy than officers and men losing con- 
fidence in the ships upon which they serve. 

The remarks of Admiral De Horsey and those of 
the ofticer of the Resolution described as scientific 
in a practical way, whose letter the Admiral 
has caused to be published, first merit attention ; 
as these gallant officers early strike the keynote of 
error upon which so much of the present scare is 
founded ; an error which is repeated again and 
again by those who should certainly be better 
instructed. The Admiral speaks of the Resolution 
and her sisters as ‘‘top-heavy and unseaworthy 
ships.” Now a ship that is “top-heavy” to excess 
is certainly ‘‘unseaworthy,” but the evidence 
on which Admiral De Horsey bases his charge of 
top-heaviness fails to support the charge. The 
accusation against the Resolution is that she rolled 
excessively, therefore she was lacking in stability. 
The ofticer, ‘‘ scientific in a practical way ” (we have 
no other way of distinguishing him, as his signa- 
ture is a ——), says the ship was not tested for 
stability—though sister ships were—and, therefore, 
the rolling was more alarming, presumably because 
the conditions as to stability were not known. 
It is not, of course, necessary to point out to those 
accustomed to the design of ships that the quali- 
ties which tend to stability are, to a great extent, 
directly opposed to those which produce steadiness 
in a seaway, or freedom from rolling. To take an 
extreme example, a racing yacht—where everything 
is sacrificed to gain stability in order to carry a 
large sail plan—is an extremely uneasy vessel unless 
steadied by her canvas, and there was occasionally 
more fear of some of the old ‘‘ lead mines” of five 
or six years back jerking their masts out than of 
carrying them away during a contest. In war- 
vessels, where a steady gun platform is so neces- 
sary to efficiency, stability is deliberately sacrificed 
to steadiness. The metacentric height of the 
Royal Sovereign class is about 34 ft., and the range 
of stability about 60 deg. 

The fact is, naval officers have never yet quite 





unlearnt the traditions of the old sailing days ; a 











JAN. 5, 1894.] 


ENGINEERING. 





19 








fact well illustrated by the remarks of the officer, 
‘* scientific in a practice] way,” already quoted. He 
rays ‘‘our maximum stability is 38 deg., with a 
rapidly declining chance of righting until a vanish- 
ing point of 65 deg. is reached.” It may be true 
that the maximum righting moment is when the 
Resolution is inclined to about 38 deg., but chance 
of righting after inclination to that angle is not a 
rapidly declining one in a sailless ship. The roll- 
ing of a ship amongst waves is due to the impulses 
of the waves alone. Oscillation may be checked 
by other forces, but it is set up by the motion of 
the waves. The study of this subject is one of 
extreme interest and great complexity ; as nearly 
all studies must be which include the action of 
waves. A few facts, however, may be worth 
putting forward at the present time. 

In the first place, it is not necessarily the biggest 
waves which produce the worst rolling effect. The 
scientific and practical officer before quoted ex- 
presses his dissatisfaction at finding the Resolution 
rolling 42 deg. each way in moderate weather 
directly she got into the Bay of Biscay; and we 
must say the fact was not reassuring, supposing 
the ship oscillated to that extent, a matter upon 
which we have considerable doubt, for reasons 
which we will explain later. Now one of the 
most unpleasant features about modern ships is 
their ‘‘ natural periods.” The natural period of 
vibration is an element with which engineers have 
been made painfully familiar of late, since quick- 
running engines have come into vogue, for when 
the period of vibration of the ship synchronises 
with the strokes of the engine, the result is an 
enormous increase in the undesirable phenomenon. 
In the same way, every ship has a natural period 
of oscillation, and when this synchronises with the 
period of the waves to which she is subject, the 
one reinforces the other until the maximum rolling 
effect is produced. The matter may be illustrated 
by the case of a child in a swing. A slight push at 
the turn of each oscillation of the pendulum con- 
stituted by the swing will cause a wide range of 
movement ; so, also, if there be synchronism be- 
tween the wave impulse and the period of the ship, 
each wave tends to add to the range of oscillation, 
and, were it not for the beneficient action of fluid 
resistance, the vessel would be overturned. It is, 
therefore, evidently the object of the naval archi- 
tect to so design his ship that there shall be least 
chance of synchronism, and for this purpose a long 
natural period is given, as it has been found that 
short periods of oscillation in still water (7.e., short 
‘‘natural periods”’) tend to establish a fixed range 
of oscillation when the vessel encounters large 
ocean waves; for it may be remarked, although 
the biggest waves do not necessarily produce the 
worst rolling, yet it is the largest waves that 
have to be chiefly considered. Many illustrations 
of these statements have been recorded. For in- 
stance, itis stated in Mr. White’s Naval Architecture 
that vessels of the Prince Consort class rolled very 
heavily in an almost imperceptible swell, having a 
period just double that of the ship; whilst the 
Achilles, a very steady ship, rolled more heavily 
-n an almost dead calm than she did in very 
heavy weather. Another instance quoted is 
that of the Monarch, which, when cruising 
with the combined squadrons, in 1871, was said 
to surpass in steadiness most of the other ships in 
heavy weather, yet, on one occasion, rolled more 
heavily in a long swell than did the notoriously bad 
rollers of the Prince Consort class. The behaviour 
of the Devastation, a ship with a double period of 
134 seconds, also quoted by Mr. White, is instruc- 
tive. That vessel, when lying passively broadside 
on to waves, having a period of about 11 seconds. 
rolled through the maximum angle of 6} deg. to 
windward and 74 deg. to leeward, making a total 
arc of 14 deg. When steaming in the same sea at 
74 knots, with wind and sea on her quarter, the 
total are of roll was 274 deg. The explanation is 
simple, although the facts are not in accordance 
with the general opinions of naval commanders. 
When in the trough of the sea, the period 
of the waves was less than the double period 
of the ship; but when the vessel steamed 
obliquely from the waves, their apparent period-— 
or their period relatively to the ship—became 
increased so that they just equalled the period of 
the double roll of the Devastation ; synchronism, 
and consequent accumulation of motion, thus being 
set up. The instances we have given and the facts 
set forth are all admirably treated in Mr. White’s 
book, to which naval officers might evidently more 








often turn with advantage. If we have succeeded 
in making ourselves clear, it should be plain 
to all scientifically practical naval officers what 
the difference is, in regard to the chance of re- 
covery, between a ship hove down by wind-pressure 
on her sails, and one rolling to an equal angle 
simply by the impulse due to wave motion. In 
the former case the heeling force is continuous, in 


the latter is transitory. We must forget the Cap- | 
| the admirals, so Mr. White and his colleagues may 


tain disaster in dealing with the Resolution. 

We have, in a former sentence, cast some doubt 
upon a statement made as to the angle to which 
the Resolution rolled in the Bay of Biscay. It is 
scarcely necessary to say that we do not cast any 
aspersion on the scientifically practical ofticer’s good 
faith, but we do question the good faith of the 
source from which, we have little doubt, he 
obtained his data. The naval officer usually has 
racourse to the pendulum when he wishes to ascer- 
tain the angle of heel of his ship, and for this he 
is not to blame, for, faulty as the instrument is, it 
is probably a trifle more reliable than his own sen- 
sations, and other more trustworthy instruments 
are not readily available. The sources of error in 
pendulum instruments, or clinometers, are well 
known. If the instrument by which the angle of 
roll of the Resolution was taken were high up above 
water, probably 30 ft. or more above the centre 
of gravity of the ship, we can easily credit it re- 
gistered 45 deg. of heel, even though the deck line 
of the ship may not have gone below water. When 
aship rolls she turns about a longitudinal axis, and 
if the point of suspension of the pendulum does not 
coincide with that axis, being either above or below 
it, the weight will manifestly be subjected to angular 
acceleration. When the further disturbing influence 
of the ship rising and falling amongst waves is added, 
the defect is greatly increased, and an error of over 
100 percent. has been more than once recorded of 
pendulum observations. Unless we hear that more 
accurate means were had recourse to for registering 
the angle of roll of the Resolution, we shall feel justi- 
fied in taking a very large discount off the statements 
made as to extent of rolling. 

There are so many points raised by the corre- 
spondence that has taken place on this subject, and 
our article has already so far extended the space we 
can well spare, that we must treat the remaining facts 
somewhat more briefly. Forty feet is said, by the 
officer so often quoted, to be a low estimate for the 
height of the waves encountered. Probably very 
few persons, even naval officers ‘‘scientific in a 
practical way,” recognise what a vast mass of water 
a 40-ft. wave is. An Atlantic wave of that height 
would probably be 800 ft. to 1000 ft. long. We 
believe there is no trustworthy record of waves 
over 48 ft. in height, but there are many instances 
of waves having been met that have been esti- 
mated at 100 ft., probably far more. Of course 
40 ft. may have been, as said, a low estimate of the 
waves encountered by the Resolution, but there is 
nothing more difficult than the judging of the height 
of waves ; few who have not been in the habit of 
verifying their sensations by scientific observation 
know what a very respectably rough sea a series of 
15-ft. waves will constitute. The officer in question 
appears to have founded his estimate on the height 
(37 ft.) of the fore bridge, where he was standing. An 
observer stationed at such a height from the centre 
of gravity of a ship rolling 45 deg. might easily 
add 25 or 50 per cent. to the height of a wave with- 
out doing any violence to his conscience. The great 
difficulty in observations of this nature is to obtain 
a true vertical, and often when the investigator 
fancies he is looking in a horizontal direction, he is 
peering towards the depths of the ocean at a pretty 
considerable angle. 

The Admiralty officials, as we have said, have 
no chance of reply to the attacks made upon their 
work, but a champion of their cause has sprung up 
from what, to many, must have proved a very un- 
expected quarter. Sir Edward Reed has been so 
constant and severe a critic of the work of the 
oftice of which he was once chief, that one might 
almost be excused for doubting whether he could 
see that any good thing could come out of Nazareth. 
The question of stability was one upon which he 
was especially severe with his successors, but that, 
he now explains, was the stability of an injured ship, 
not a whole one. In fact, Sir Edward has chiefly 
attacked Admiralty designs from the military stand- 

oint, and, apparently, is ready to do soagain. His 
etter to the Times of December 30 affords an 
admirable statement of the case, and he expresses 
the warmest approval of the professional work of 








the Constructor’s department. He upholds the 
satisfactory condition of the design of the Resolu- 
tion class in regard to stability ; in short, he doubts 
‘* whether anything but harm would result from an 
increase in stability.” Approbation from such an 
authority, even if confined to the peaceful aspect of 
the design, must be praise indeed to the White- 
hall constructors ; but we must remember that the 
military features of warship design emanate from 


take the commendation of their sometime critic 
without qualification. 

In supporting the design of the Royal Sovereign 
class, however, Sir Edward Reed does but indorse 
his own work of many years ago. The conditions 
of these ships in regard to steadiness are, we believe, 
almost the same as those of the Hercules, a ship 
famed for her easy behaviour at sea. The period 
of oscillation of both classes of vessels is about 
8 seconds. 

To sum up the view we take of this matter, we 
would say that though the Resolution undoubtedly 
passed through exceptionally bad weather, the state- 
ments as to her behaviour are not proved by the 
facts brought forward ; but even if she rolled 45 
degrees each way, she had still a fair margin of 
safety before she reached the point of vanishing 
stability at 60 deg. heel. We would, however, 
be far from saying that her captain was ill-advised 
in using the discretion vested in him and return- 
ing home to refit. With his upper works damaged, 
and a ship newly commissioned with a strange 
crew, who appear, however, to have behaved ad- 
mirably under what were certainly very trying 
circumstances, the step may have been a wite one ; 
though certainly not to be defended on the ecore 
of shortness of fuel, one of the reasons advanced. 
The little torpedo gunboat Gleaner got through 
safely ; and without doubt the Resolution would 
have done so also had she been put to it. Whether 
it would have been wise to put her to it is quite 
another matter ; for our ships are so designed that 
they remain seaworthy long after they have ceased 
to be safely habitable. The statements as to rivets 
leaking, &c., have been contradicted on good autho- 
rity, and the large quantity of water that got below 
was apparently due to deck openings not being pro- 
perly secured at first. 

The conduct of the Admiralty parliamentary 
officials has been foolish in the extreme, and if the 
public believe all the bad things that have been said 
about the Resolution, it will be chiefly due to the 
absurd desire of these officials to conceal facts which 
we believe, if stated, would clear the character 
of the Royal Sovereign class as seaworthy vessels. 








THE MANCHESTER SHIP CANAL. 

THE present year will be an eventful one for the 
City of Manchester, both from a domestic and an 
engineering point of view. Electric lighting, 
sewage, and other matters are to be dealt with in a 
masterly way; but the great event of the year, 
both for Manchester and the many towns and 
townships which cluster round her, is the comple- 
tion of the ship canal. It is now more than eleven 
years since the late Mr. Daniel Adamson revived 
the idea of making Manchester a seaport by means 
of a ship canal, and, after a period of constant 
fighting, the obstacles raised by man and those raised 
by nature have been overcome, and the greatest arti- 
ficial waterway England possesses stands a completed 
work. Although vested interests have been the 
chief foe to the scheme, it is to vested interests 
that the canal owes its existence; and it is 
strange, in this respect, how past events have been 
paralleled. It was the exactions of the old barge 
canal, which formerly carried the merchandise of 
Manchester to and from the sea, that gave strength 
to the support George Stephenson received in con- 
structing the Liverpool and Manchester Railway, 
which, it will be remembered, was originally de- 
signed for the carriage of goods alone. How the 
railway grew and prospered, how it so completely 
succeeded in its mission that it practically ob- 
literated its former rival, the canal ; and how, in 
turn, the railways and Liverpool Docks between 
them have put an almost intolerable burden on the 
manufacturing district round Manchester—these 
are things that are well within the knowledge of 
our readers. 

We propose shortly to give a very full description 
of the ship canal, in which the engineering features 
will be dealt with in some detail, so we may now 
treat the matter briefly. The opening ceremony, 
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which took place on New Year's Day, was of a very 
unpretentious nature, the crowd on the banks 
really constituting the most important part of the 
spectacle. It is said that a more imposing ceremony 
is to take place some time inthe summer. Whether 
this proposal be carried out or not, the humble 
procession of a yacht, some excursion steamers, 
and a few trading vessels, will remain the true 
opening ceremony, which even the presence 
of royal personages will not be able to rob of its 
significance. For the procession of Monday last it 
was determined that a trip from Latchford to the 
Manchester Docks would be sufticient, and no doubt 
the decision was a wise one, considering the short- 
ness of the days. Mr. 8S. R. Platt’s steam yacht 
Norseman, with the brother directors of the owner 
cn board, came first, Lord Egerton, chairman of 
the board, being among Mr. Platt’s guests. Follow- 
ing were the large ferry steamer Snowdrop—a 
vessel which had already twice made ceremonial 
trips from Liverpool to Manchester—with the 
Manchester Corporation on board; the Great 
Britain, carrying the Salford Corporation; and 
a third vessel, with the Warrington Corporation. 
In addition to these were a considerable number of 
excursion boats, besides certain cargo vessels which 
had come to the canal in the way of business. The 
trip to Manchester was successfully made, the 
Norseman arriving at the Salford Docks about 
twelve o'clock, and the vast crowds of people 
that had gathered on the banks to wait for this 
very modest pageant had all disappeared before 
darkness had well set in. 

Now that the canal is made, and has become an 
engineering fact, the great subject of public interest 
is whether it will pay. So far as it may be looked 
on as an investment for money, that is a question 
which time only can answer; but, taking a wider 
sweep, and considering the welfare of the Man- 
chester district, that it will give a good return 
for the sums spent upon it is not open to 
much doubt. In dealing with this question over 
six years ago we said: ‘*That the canal should 
form an investment more or less profitable is a 
matter of minor importance, compared with the 
revolution in trade it will create. The railway 
companies concerned may suffer by the competi- 
tion, but their loss will prove the gain of the 
greatest manufacturing centre of the country; and 
a vigorous blow will be struck at the root of one of 
our greatest commercial evils, excessive cost of 
carriage.” Already, before it carried a ton of goods, 
even before it was commenced, the canal has had 
the effect of reducing the evil referred to, for the 
charge for carriage of goods has been reduced by 
the railway companies on more than one occa- 
sion. The saving on cotton alone, due to these 
reductions of railway rates, as the general 
manager of the canal, Mr. Marshall Stevens, 
informs us, amounted to 120,000/., a sum sufficient 
to provide interest at 4 per cent. upon three millions 
of the sum advanced by the Manchester Corpora- 
tion. The railway companies cannot, however, 
reduce their rates sufficiently to enable them to 
compete with the canal company, as the Liverpool 
Dock charges often amount to about the same sum 
that the canal company are authorised by their 
Act to charge for goods, so that only a very trifling 
margin would often be left to the railway companies. 
The following figures, taken from a statement of 
Mr. Marshall Stevens, made a year ago, will be of 
interest in this connection, and will serve to show 
how great an advantage the canal will be to the 
Manchester manufacturers, whatever may be its 
immediate effect on the finances of shareholders. 
The Table gives a comparison between the total 
charges on goods between Liverpool and Man- 
chester by ship canal and by other means of transit : 





Lost | Raw 


Sugar. | Sugar. | Bacon. 


| Cotton. 


inned 
Meats. 


many of us can remember how it was said omni- 
buses would cease to run when once the Under- 
ground Railway was opened, but the fact was that, 
though some omnibus traffic was diverted, the 
vehicles were shortly more numerous than ever, 
just as more horses are now required than when 
railways were non-existent. There can be little 
doubt but that a large number of factories will 
spring up near the canal, which offers an extent of 
shipping accommodation unequalled in the whole 
world. Liverpool, which once scoffed at the ship 
canal—especially when the promoters failed to 
raise the capital—is now beginning to bestir herself, 
and there are even suggesticns that railways shall 
be run into the docks, and some of the fine 
old customs, for which the freighter has had 
to pay in time past, shall be abolished. Nothing is 
more difficult to change than the course of the 
stream of commerce ; the operation generally takes 
so long that new sources of supply usually arise in 
the meantime, and it has been said that Liverpool 
occupies the best position in regard to the Man- 
chester Ship Canal. No doubt the economies and 
reductions forced on her by competition will not 
be to her ultimate disadvantage. 

The prospects of further expansion of manufac- 
turing industry in the district should be comforting 
to the proprietors, too, and the position of the 
ordinary shareholder does not seem so hopeless as 
would appear at first sight. Mr. Marshall Stevens 
has estimated that seven years after the opening 
of the canal the traffic will reach 9,649,316 tons for 
the year. The net revenue would then be one and 
a half millions, which would be suflicient to pay 
5 per cent. interest on thirty millions. Of course 
Mr. Stevens’ conclusions are founded on somewhat 
uncertain data, and there must evidently be a 
change from the present state of national industry 
if his cheerful predictions are to be fulfilled ; but 
there is nothing unreasonable or extravagant in his 
assumptions. 

To all those who have watched the progress of 
the Manchester Ship Canal scheme from the first, 
there is one sad note in the song of triumph 
which heralds the completion of the work. 
Many of those who worked so hopefully in 
the beginning have not seen the end. The 
name that comes first to memory is Daniel 
Adamson, of whom it may be said he was chiefly 
the creator of the Manchester Ship Canal. Noman 
ever worked more determinedly, and with more 
singleness of purpose, than did Daniel Adamson, 
for the fulfilment of the scheme which was both 
the delight and trouble of his later years. The 
inflexibility of will which enabled him to carry his 
point against all obstacles, also made him a difticult 
colleague, and his retirement from the chairman- 
ship of the company was necessary to the carrying 
on of the work. Still it is to Daniel Adamson that 
Manchester chiefly owes her ship canal, and her 
emancipation from the thraldom of vested interests 
in the benefit of which she did not share. 

A second figure that stands in our memories 
side by side with Daniel Adamson, as we look back 
for ten years, is the great contractor, T. A. Walker; 
the man who started the work; whose boldness, 
practical knowledge, and large resources enabled 
operations to be carried to such a point that com- 
pletion was an assured fact. Mr. Walker was a 
contractor of the best type, seeking, above all, to 
make a good job of his work, never sparing him- 
self either in person or in pocket. Others who 
have worked as determinedly in the cause—whose 
adherents seemed to gain in enthusiasm as difli- 
culties arose—have lived to share in the reward of 
seeing the work accomplished. Mr. Leader 
Williams, the engineer-in-chief, is naturally the 
central figure. Mr. Hunter, his assistant, has 


| 
Tes. | Wheat.) Oranges. | Petro- Tanow. ane Timber. 


| leum. re. 





eo SF 
ii2 § 


‘i 


17 
6 
u 


| 8. d. 
Present cost wan SS 
Cost by Ship Canal 7 0 
Saving perton ..| 6 8 


one 


In these figures the charges on the ship are not. 


included, being taken as equal in both cases. The 
canal company have agreed to forego charges on 
ships to Manchester for the present year. 
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also been connected with the work from the first, 
and it is in no small measure due to his pro- 
fessional skill and continuous work that so many 
difficulties have been overcome. Mr. Marshall 
Stevens, the general manager, is also one of those 
who have supported the scheme from the time it 
was inaugurated, and it was by his evidence before 





the Parliamentary Committees that the need of 
the canal was proved. Since then he has accepted 
the present position he occupies as general 
manager, and one who could marshall his facts 
and figures in the way Mr. Stevens did in his 
evidence must have a genius for the work he has 
undertaken. 

There is much yet to be undertaken before the 
work which the canal is destined to do can be per- 
formed. The widening of the canal near the 
Weaver mouth, the springing up of Saltport, the 
8a.p-repairing pontoon close by, the graving dock 
at Mode Wheel, and ‘the other enterprises on the 
route are but a forecast of what will come if the 
trade of the country continues to flourish, for there 
is no more favoured district than that served by 
the Manchester Ship Canal. 





TRIALS OF SELF-BINDING 
HARVESTERS. 

In connection with the annual show of the 
Royal Agricultural Society of England at Chester 
in the summer of last year, we referred to the trials 
of self-binding harvesters which were arranged to 
take place as soon as the state of the crops per- 
mitted it. The trials were commenced on July 25, 
at Blacon Point Farm, near Chester, and were 
the sixth set of this kind instituted by the 
Society, the others being at Birmingham in 1876, 
at Liverpool in 1877, at Bristol in 1878, at Derby 
in 1881, and at Shrewsbury in 1884, At the 
Philadelphia Centennial Exhibition of 1876 the 
self-binding reaper first attracted attention, there 
being four types shown. The following year the 
Society offered its gold medal for the second time 
for the best sheaf-binder, and elicited eight entries, 
of which, however, only three appeared at the 
trials, owned respectively by Mr. Walter A. Wood, 
Messrs. D. M. Osborne and Co., and Mr. C. H. 
McCormick. The judges did not feel justified in 
awarding the gold medal, but they gave a silver 
medal to Mr. Walter A. Wood, and highly com- 
mended Messrs. Osborne. At Bristol the first 
string binder made its appearance, all the previous 
examples using wire as the binding material, and 
this time Mr. McCormick carried off the gold 
medal. When the Derby trials were announced, it 
was stipulated that the binding material should 
be ‘‘other than wire,” experience having shown 
the dangers and inconveniences that followed 
the use of metal ties, especially from the points 
of view of stock feeders and millers. Eight 
binders competed, the gold medal being awarded 
to the McCormick Company, and silver medals to 
Messrs. Samuelson and Co., and to the Johnston 
Harvester Company. At the Shrewsbury meeting 
money prizes of 100/. and 501. were substituted for 
medals, and out of seventeen competitors Messrs. 
Hornsby and Sons came out first, and Messrs. J. 
and F. Howard second. 

This year there were three prizes offered, of 501., 
30/., and 201. respectively, and twenty-three ma- 
chines were entered bynine firms. Fourteen of these 
were, however, withdrawn before the date of the trial, 
leaving nine machines and five exhibitors to come 
before the judges, Dr. Anderson, F.R.S., Mr. Mason 
Cooke, and Mr. James Edwards. The following is a 
list of the ccmpetitors: Messrs. Samuelson and 
Co., Limited, Banbury, two machines; Mr. G. 
Kearsley, Ripon, two machines ; Messrs. J. and 
H. Keyworth and Co., Liverpool, one machine ; 
the Massey-Harris Company, Limited, Bunhill- 
row, E.C., two machines; Messrs. R. Hornsby 
and Sons, Limited, two machines. The weights of 
the machines varied from 13 cwt. to 14 ewt., except 
for the Keyworth machine, which was about 2 ewt. 
lighter than the others, and the width on the 
road from 8 ft. 2 in. to 9 ft. 64in. The time taken 


_|to change a machine from its working condition 


to that for running on the road, including fitting 
the carriers, in no case exceeded 13 minutes, while 
without the carriers the change was made in three 
to four minutes in most instances. 

As we learn from the report of Mr. Edwards, 
published in the current issue of the Journal 
of the Society, the ground upon which the trials 
took place was divided into plots of three-quarters 
of an acre each for barley and oats, and of one acre 
for wheat. The land was a loose loam, much infested 
with moles, which caused many stops to take place. 
The crops were in fair condition, and afforded 
every opportunity for good work, the straw varying 
in length sufficiently to show the control of the 
reel, and sometimes leaning in one direction, 
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though not excessively so. The oats were taken 
on Wednesday, July 26, the order of the machines 
being settled by lot. We have not space to follow 
the work of the machines one by one. We may 
notice, however, that the judges singled out the 
Hornsby machines for their good work, which they 
report was largely due ‘‘ to the dependent rocking 
arms, which, at the moment that the binding arms 
come forward, move in the opposite direction, 
meet the loose corn, and hold it back till the 
sheaf is tied and discharged.” The Massey- 
Harris machine operated on very uneven ground, 
with one bad open furrow and loose soil. A very 
low cut was taken, ‘‘and it was quite remarkable 
to notice how the finger-bar shaved the surface of 
the ground without choking.” The width of cut 
of the machines varied from 4 ft. 24 in. (Samuelson) 
to 4ft. 8} in. (Kearsley) ; height of stubble from 
3 in. (Massey-Harris) to 43 in. (Samuelson) ; the 
number of sheaves from 490 of 15 Ib. each and 
25 in. in girth (Hornsby) to 768 of 11.3 lb. and 
24} in.in girth (Samuelson), and the time occupied 
from 264 minutes (Kearsley) to 38 minutes (Key- 
worth). 

The barley trials took place on the Friday. The 
width of cut here varied from 4 ft. 3} in. (Hornsby) 
to 4 ft. 7? in. (Samuelson) ; the height of stubble 
from 32 in. (Samuelson) to 4.6 in. (Hornsby) ; the 
number of sheaves from 338 of 11.5 lb. and 25 in. 
in mean girth (Hornsby) to 503 of 8.3 lb. and 
22.5 in. girth (Samuelson); and the time from 
194 minutes (Kearsley) to 29} minutes (Key- 
worth). 

Seven machines only were tried on the wheat 
plots, three of them being tested a second time, 
apparently to decide how the prizes should be 
apportioned between them. The work appears to 
have been very good, only two machines drawing 
depreciatory remarks from the judges, the re- 
mainder evidently cutting and tying with exacti- 
tude. The number of sheaves varied from 429 of 
21.9 lb. and 27.5 in. mean girth (Hornsby), to 709 
of 13.25 lb. and 23.5 in. girth (Samuelson). The 
result was that the prizes were awarded as follows : 
501. to Messrs. Hornsby; 30/. and 20/. equally 
divided between Messrs. Hornsby and the Massey- 
Harris Company. The judges add, ‘‘The great 
lesson to be learned from these trials is the para- 
mount importance of good separation. Bad separa- 
tion means waste in every direction—waste of corn 
and waste of labour in raking, with an inferior 
sample. Also the importance of the sectional out- 
line of the finger-bar and cutting platform.” 





THE WESTINGHOUSE BRAKE 
PATENTS IN AMERICA. 

AttHoucn the Westinghouse Brake Company 
of America have an enormous business, and have 
attained to great success, yet they are not without 
competitors with whom they have to contend, not 
only in the market, but also in the law courts. 
Quite recently a most important case, between 
them and the New York Air Brake Company, has 
been decided, and mainly in their favour. The 
matter was one of great complexity, involving the 
consideration of many patent specifications with 
numerous and most bewildering claims of American 
type. The judge’s ‘‘ opinion,” or, as we should say, 
judgment, occupies twenty-seven columns of the 
Railroad Gazette (New York) of December 1, 1893, 
and as this is presumably only a digest of the 
evidence, it is clear that it is impossible for us to 
attempt to do more than give the issue in its 
broadest form. It will be remembered that in 
1887 the Master Carbuilders’ Association held trials 
of brake apparatus designed to control freight 
trains comprising fifty cars of 35 ft. length each, or 
1900 ft. in all, and that a successful result was 
only attained by the employment of electri- 
city to open the brake valves simultaneously 
through the length of the train. This was a 
very unsatisfactory solution of the difficulty, 
as it added to the complexity of the apparatus, and 
introduced an additional element of failure. At the 
conclusion of the trials, Mr. George Westinghouse 
determined to abandon the use of electricity, and 
to bring his well-known apparatus to the point of 
dealing of itself with trains of the specified length. 
As our readers know, the Westinghouse brake is 
applied by opening the train pipe to the atmo- 
sphere at the driver’s valve, and allowing the 
compressed air within it to escape to a greater or 
less extent, in order to bring the triple valves into 
action. Now, when it is considered that this pipe 





is 1900 ft. long ina freight train of the specified 
kind, and that there is a coupling and a length of 
flexible hose at each end of each car, it is easy 
to see that a very appreciable time must elapse 
before the pipe can have so far evacuated its 
contents as to bring the brake mechanism on the 
farthest vehicle into operation, and that during this 
time the brakes at the head of the train must have 
been hard on. What was wanted was some means 
of letting the air out of the train pipe, in addition 
to the driver’s valve. For this purpose Mr. Wes- 
tinghouse devised supplementary means of escape, 
known as the quick-acting apparatus. With this 
arrangement the air escapes from the train pipe, 
when the driver opens his valve, until the pressure 
is reduced sufficiently to operate to the full extent 
the triple valve on the first vehicle, the tender. 
Tennadiiels this takes place a broad avenue of 
communication is made from the train pipe into 
the brake cylinder of that vehicle, and fora fraction 
of a second this is held open to permit the air to 
passthrough. This action has the effect of aiding 
to relieve the pressure in the brake pipe near 
the next triple valve, and this immediately opens 
another path of discharge of air into its own cy- 
linder. And so this process runs through the 
train, like an explosion along a train of gun- 
powder. The air is let out of the pipe locally at 
each car, instead of having to thread its way through 
the long tube, with its many bends and continuous 
friction, and so etfective is the action that the last 
brake goes on only two seconds later than the first. 
The principal mechanism by which this is accom- 
plished is illustrated on page 236 of our forty-fifth 
volume, but minor improvements have since been 
made in it. 

Actions for infringement of five patents, one 
being as late as March 24, 1891, were taken against 
the defendants, the Air Brake Company. The 
main defence was non-infringement, and lack of 
patentable novelty, on the theory that the inven- 
tions claimed had been described in other specifica- 
tions of Westinghouse not in suit. These were 
chiefly two, dated March 29, 1887, and April 27, 
1875. The first covered the improved automatic 
apparatus used by Westinghouse in the Burlington 
trials of 1887 ; this was the year that the various 
competitors resorted to the use of electricity. The 
second was ‘‘to provide for the mure immediate 
escape of the compressed air from the brake cylin- 
ders after it has done its work.” The defendants 
claimed that they took their relief valve from this 
patent, and that Westinghouse embodied this idea 
in his patent of January 24, 1888, and that it was 
not first published in that specification. They 
said that the first result in each case was to quicken 
the action of each succeeding automatic relief valve, 
and the difference —that in one case it released and 
in the other applied the brakes—was immaterial. 
This view was rejected by the judge, who argued 
that since no one had seen how the former inven- 
tion could be applied to a new purpose, it showed 
that it required inventive ability on the part of 
Westinghouse to bring it to bear on later require- 
ments. Brake apparatus made under the patent of 
March 29, 1887, confessedly failed at Burlington, 
but the defendants argued that it disclosed the 
principle of the utilisation of the air from the train 
pipe to quicken the application, and that when the 
two specifications were read together they showed 
the combination of everything vital and essential 
in the patent in suit. It seemed, however, that 
Westinghouse himself had not read them in this 
way up to the date of the trials. In relation to this 
part of the case the finding of the judge was: ‘‘I 
have reached the conclusion that the first form of 
defendants’ apparatus, the ‘quick-acting triple 
valve,’ infringes the first three claims of the patent 
in suit, and that the second form, the ‘ modified 
quick-action triple valve,’ infringes the first and 
third claims of the patent in suit.” 

Suit was also brought on the sixth claim of the 
patent of January 24, 1888, and the judge con- 
sidered the defence—lack of invention—fully made 
out. 

The suit under the patent of March 24, 1891, 
ended in judgment against the defendants, with an 
injunction and an accounting for damages. The 
essence of the invention was providing means by 
which the emergency apparatus could be directly 
brought into eflicient operation, although the triple 
valve might be stuck fast. The judge held this was 
an improvement upon previous inventions ; it was 


There were still three other suits, regarding re- 
spectively Park’s patent of December 4, 1888, 
Westinghouse’s patent of January 11, 1876, and 
Westinghouse’s patent of December 23, 1879. 
These were minor affairs. In the first two it was 
held the defendants did not infringe ; in the last 
an injunction and an order for accounting was 
issued against them. The comment of the Rail- 
road Gazette on the termination of the suit is : ‘* It 
is sufficient to say that, if the decision is sustained, 
the New York Air Brake Company has no quick- 
action triple valve it can make and sell.” 





THE WEATHER OF DECEMBER, 1893. 

Tue weather of December in the British Islands 
is very different in different years. It may be 
severely cold, with polar winds, fog, frost, and 
snow—supremely wintry. It may be very mild 
and wet, with fine intervals, then it is always 
stormy—a prolongation of autumn. Between such 
extremes various conditions occur. A typical De- 
cember, as represented by averages of the meteoro- 
logical elements, affords but a shadowy forecast of a 
proximate December. 

In northern latitudes the sun has now little 
effect upon the weather, except indirectly through 
warm winds and latent heat emitted by condensa- 
tion of vapour. 

Perhaps because there is so little of it, sunshine 
is far more delicious than at any other season, 
though 


‘* K’en in the height of noon, oppress’d, the Sun 
Sheds weak and blunt his wide-refracted ray.” 


December, 1893, has had an autumnal character, 
very mild, rainy, stormy, with more than usual 
bright weather, and fog only towards the end, 
when darkness ruled supreme for two or three 
days. Altogether, the month has been a fitting 
conclusion to a year of wonderfully fine weather. 
The mean pressure and temperature of the atmo- 
sphere at extreme positions to which the Isle of 
Man is central, were as follows: 











| j 
‘ | Mean Difference |,Me8" | pitterence 
Positions. Pressure. | from Normal.} —— from Normal. 
| 
in in. | deg 
North 29.50 below 0.19 | 43 above 3 
South x | 30.01 above .03 46 om 
West 29.75 below .09 47 fe t 
East e-| 29.04 above .07 42 - 2 
Central ..| 29,81 below .05 | 44 * 2 
| 





The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 


Difference 





Places. | Rainy Days. | Amount. Seon Mecmal 
in. | in. 
Sumburgh .. 29 | 5.67 more 1.42 
Scilly .. a“ 18 4.10 » 0.08 
Valentia ae 24 9.15 so 2816 
Yarmouth .. eel 22 1.99 lees 0.67 


} 


The daily general directions of the winds over 
these islands give a resultant from S.W., the 
normal resultant being W.S.W. Mean pressure 
was below the normal value in the north and west, 
where the mean temperature was most above the 
normal, and the rainfall excessive in amount and 
frequency. In the east and south the pressure was 
above the normal, temperature also above the 
normal, the rainfall frequent, but seasonable in 
amount. At 8 a.m. of the 3rd, 1.15 in. of rain 
was measured at Stornoway; on the 9th, 1.20 in. 
at the same place; on the 28th, 1.57in. at 
Valentia. The highest temperature, 58 deg., was 
reported at Cambridge on the 16th ; the lowest, 
12 deg., at Lairg on the Ist. Hoar-frost was 
general on several mornings at the beginning and 
ending of the month. At 8 a.m. of the Ist, while 
the temperature at North Foreland was 46 deg., at 
Stornoway it was only 22 deg. and snow was fall- 
ing; on the 2nd, Scilly 39 deg., Loughborough 
17 deg. ; on the 3rd, Stornoway 48 deg., London 
21 deg. ; on the 30th, Wick 48 deg., Cambridge 
24deg. Foy prevailed over south-east England on 
the 28th, 29th, and 30th. The mean temperature 
at 8 a.m., Greenwich time, for the entire area of 
these islands at sea-level was 33.5 deg. on the 2nd, 
and rose to 49 deg. on the 6th, then fell irregularly 
to 40 deg. on the 11th, rose irregularly to 48.5 deg. 
on the 16th, fell to 40 deg. on the 21st, rose to 








capable of being used independently, and owed its 
utility to this latter feature. 


46.5 deg. on the 24th, and descended to 40 deg. on 
the 31st ; so that the month ended warmer than 
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it began. The weather notations indicate fine days 
to have varied between seven in the east and two 
in the north ; overcast days between 22 in the north 
and 12in the south district. Atmospherical pres- 
sure was greatest, 30.75 in., on the 30th ; least, 
28 in., on the 8th, and it nearly attained these 
limits on several other days, for there were exces- 
sive fluctuations of the barometer, owing to the suc- 
cession of storms. A strong south-westerly gale 
visited Ireland, the Channel, and the Irish Sea on 
the night of the 7th, and next day it spread over 
nearly the whole of these islands, causing numerous 
marine disasters, and considerable damage in 
Ireland. From that time to the 22nd a series of 
large depressions travelled north-eastward outside 
of, or over, the north-western and northern coasts, 
giving strong winds or gales from between 8. and W. 
The pressure at the centre, 28.2 in., was west of 
the Hebrides on the 19th, 6 p.m. ; it reach Water- 
ford next morning, 28.6 in. ; and London at 6 P.M., 
28.7 in., an unusual course. Notwithstanding the 


fine, open weather, with plenty of wind, warm rain, | 


favourable sunshine, little frost, little fog, influenza 
has been on the increase since the middle of No- 
vember. During the four weeks ending the 30th, 


the duration of bright sunshine, estimated in per- 
centage of its possible amount, was for the United 
Kingdom 17, Channel Isles 33, east and south-west 
England 23, south Ireland and south England 22, 
north Ireland 19, central England 17, north-east 
England 14, east Scotland 12, west Scotland 11, 
north-west England 9, north Scotland 2. 





NOTES. 
AN Extemporisep PappiE-Boat. 

ENGIneEERs in charge of work in distant countries 
have more opportunities of showing their powers of 
extemporising plant out of very unpromising 
material, than is the case with those who occupy 
similar positions at home. An interesting instance 
of this is afforded by an article in Indian Engineer- 
ing, by Mr. F. J. EK. Spring, describing an extem- 
porised paddle-boat used during the construction of 
the Kistna Bridge. Paddle-boats worked by four 
to eight coolies have, it seems, been common on 
the ferry over the Kistna at Bezwada for years, 
and when the bridge works were begun it occurred 
to the engineers in charge that a couple of 
H-ton steam winches, from Benares Bridge 
surplus plant, might be used to replace the 
coolie labour. One of these was accordingly 
put on a country boat, bought for 500 or 600 
rupees, and measuring 49 ft. by 12 ft. The barrel 
of the winch was removed and replaced by a 
long piece of shafting, carrying at its outer ends a 
couple of paddle-wheels 8 ft. in diameter. These 
wheels had wooden bosses, and the spokes were 
made of 3 in. by }in. bar iron. Regular paddle- 
boxes of 1-in. planking were fitted over the wheels, 
and when all was ready the boat went on her trial 
trip. This proved a failure, as the paddles revolved 
too slowly, and the boat had to be towed back. 
The gearing on the winch was accordingly changed, 
and with 50 lb. to 70 lb. pressure in the boiler the 
boat got all the speed required, but it soon became 
evident that more boiler power was required. The 
boiler belonging to the second hoist was accordingly 
also put on board, and with this addition the boat did 
an immense amount of work for many months, and 
all through a flood season, towing pontoons loaded 
with men and materials. When the bridge works 
were completed, the engines were taken out and 
reverted to their original use, and her paddles and 
bearings were ready for use again. The old hull 
was sold to a local boatman, but was carried off by 
a flood shortly after the sale. 


THe Zone Tarire IN Huneary. 

The Board of the Hungarian State Railways has 
compiled some interesting comparative statistics 
about the passenger traftic of Hungary and some 
of the large foreign railways during the years 1888 
and 1891, or from the year the zone tariff was 
introduced in Hungary. The following Table 
shows the increase in the passenger traftic during 
those four years on the following railways : 

‘omer Receipts. 
Per Cent. Per Cent. 


State Railways of Saxony... 2 5 
am = Baden ‘ f 
Prussia... 
Wurtemberg 
Bavaria 
Austria 


Hungary 


” ” 
” ” 
” %9 
” ’ 
” ” 





Daring 1892 the increase, as far as Hungary is 


concerned, rose to respectively 191.8 and 28.9 per 


|cent., and would no doubt have risen still higher 
|had not the cholera considerably interfered with 
| the traftic, which also suffered extensively through 
|snow in the winter. 


The Hungarian State Rail- 
ways do not, however, mean to rest on their 
laurels, but are preparing another new measure, 
thanks to the initiative of M. Lukacs, Minister of 
the Interior. This new departure consists in the 
introduction of railway stamps, whereby the 
trouble of taking tickets will be avoided. Every 
passenger fills out a printed form, stating from 
what station he comes and to which he intends 
to go, and a sufficient number of marks are affixed 
to the form on the space reserved for the stamps. 
The forms will be sold at every tobacco shop for 
a nominal charge, as will the stamps, represent- 
ing values from 25 to 75 kreutzer and 1 to 5 gulden. 
Before commencing a journey the passenger 
refers to a small book, which is also found in the 
shop, in order to ascertain in which zone the place 
of his destination lies, and as the whole of Hun- 
gary is divided in fourteen zones, it is not a difli- 
cult task. The control with these new ‘‘ tickets ” 
will also be very simple; the stamps are perfo- 
rated across the middle, the one end is affixed to 
the form, and the other the ticket collector tears 
off when the passenger enters the train, the form, 
with the remaining half or halves, being given up 
on leaving the train. This arrangement came into 
force on January 1. 


IRRIGATION IN THE WESTERN STATES. 

An interesting paper has been read by Mr. H. 
V. Hinckley, of Topeka, before the Interstate 
Irrigation Convention at Salina, Kansas. Mr. 
Hinckley contended that it would answer the pur- 
pose for the State Government of Kansas, or the 
Federal Government of the United States, to en- 
courage irrigation or to invest in irrigation works. 
California, he stated, encouraged irrigation by the 
appointment of a State engineer at 12001. per 
annum, with an appropriation of 20,0001. for ex- 
periments and reports. Some 4000 miles of canals 
had been built in California, at a cost of 2,000,0001. ; 
these canals irrigated 3,000,000 acres of previously 
barren land, and increased the valuations of land 
alone to the extent of 140,000,000/., an increase of 
seven thousand times the amount invested by the 
State in the encouragement of irrigation, and 
seventy times the amount of the private capital in- 
vested in the works, More or less similar results 
had been reported from Colorado and other 
American States. Mr. Hinckley urged the pas- 
sage by the next Kansas Legislature of a Bill to pro- 
vide for a State irrigation engineer, and a liberal 
appropriation for investigating the extent to which 
the underflow and the interstate surface waters 
could be profitably utilised for canal purposes in 
Western Kansas. He further submitted ‘that a 
prompt report should be made by the State engi- 
neer upon the amount of the waterflow into the 
State, and the amount which could be profit- 
ably utilised, with or without storage reservoirs. 
Mr. Hinckley summed up as follows the sources 
of water supply of the territory represented 
by the convention : First, the natural flow of the 
streams, the availability of which for irrigation 
could be increased several hundred per cent. by 
the agency of storage reservoirs ; secondly, storm 
water, which could be utilised generally by storage 
reservoirs only ; and, thirdly, the underflow, which 
could be best utilised by pumps, and the avail- 
ability of which could be increased 200 to 300 per 
cent. by the use of storage reservoirs. With regard 
to the first source of supply, the amount of water 
flowing into the Arkansas at Pueblo in May, June, 
and July, carried upon three years’ measurements, 
averaged 2500 cubic feet per second. Assuming 
that this amount were trebled by the influx from 
the Fountaine, the Apishapa, and Las Animas, 
750,000 acres could be irrigated in the Kansas with 
the spring flood waters of the Arkansas alone. If 
the other rivers named brought as much water all 
together as the Arkansas, 1,500,000 acres could, 
Mr. Hinckley considered, be irrigated, and the 
value of taxable property could be increased by at 
least 6,000,000/. 


Tae Recuration or PetRoteum Supp ies. 

The Russian petroleum producers have, at a 
recent meeting at St. Petersburg, agreed upon the 
following arrangement : The export of petroleum 
and its sale on the foreign markets shall be 
left to a committee of five members, of which 





three were elected at the meeting, viz., the Caspian 
Company, the firm of Schibajeff, and the manufac- 
turer Unanoff; the other two will be elected at 
Baku. In addition to these five, the union elect a 
number of selling or commercial agents. For 
export of petroleum without the knowledge of the 
committee, the manufacturer has to pay afine. The 
part of every member in the transactions is fixed 
by shares, which are, again, based upon each 1000 
poods of petroleum actually exported during 1892 
from Baku vid the Transcaspian Railway. The 
quantity of petroleum which, according to this 
scale, will be fixed for each producer to supply, is 
handed over to the committee of five, who sell it 
for account of the union. The manufacturer who 
does not deliver the stipulated quantity is bound 
to make good the loss arising from such deficiency, 
unless it is caused by fire or other accident. The 
commercial agents are under the control of the com- 
mittee, to whom they have to produce monthly 
accounts of theirdealings. The five members of the 
committee do not receive any remuneration for their 
work ; they are the honorary representatives of the 
union. In order to make this arrangement definite, 
it is required that representatives for at least 80 
per cent. of Russia’s export of petroleum join the 
union—so far 60 per cent. have joined. Negotia- 
tions are at the same time progressing between the 
Russian petroleum exporters and the American 
Standard Oil Company about dividing the world’s 
market between them in the following manner: 
The Standard Oil Company should supply 70 per 
cent., and Russia the remaining 30 per cent. of the 
requirements of the importing countries. Whilst 
the Standard Trust and the Russian producers are 
thus endeavouring to compromise matters, the 
American concern is competing more keenly than 
ever against the Crescent pipe line, which, espe- 
cially in France, has proved a thorn {in the flesh of 
the Standard Oil Company. This latter company 
now intends to undersell the former in France, 
and has built a store at Rouen capable of hand- 
ling 600,000 barrels per annum. Sites have fur- 
ther been bought for similar installations at Mar- 
seilles, Cette, Bordeaux, and Havre. A_ large 
dépét has been erected in Paris, which is being 
supplied from Rouen. The Standard Oil Company 
is thus endeavouring to gain the same footing in 
France as it already holds in Germany through 
the German-American Petroleum Company, in 
England through the Anglo-American Oil Com- 
pany, in Holland and Belgium through the Ameri- 
can Petroleum Company, in the Scandinavian 
countries through the Danish Petroleum Company, 
and in Italy through the Italian-American Petro- 
leum Company. 





ACCIDENTS TO WORKMEN IN SwEDEN.—During 1892 a 
tctal of 291 accidents have come under the notice of the 
Swedish Board of Inspection of Factories, and of these 33 
resulted in death. f the above total, 45 cases came 
from wood-working machines, 42 from circular saws, 28 
from the metal industry, &c. 


Tur ‘‘INpIANA.”—The after barbette of the U.S. 
line-of-battle ship Indiana, now building at Cramps’ 
Yard, has just been put in place. It is composed of the 
heaviest nickel steel armour ever fitted, and has been in 
course of construction at Bethlehem for nearly two years, 
The barbette is made in thirteen plates, which were 
forged under a 126-ton hammer. It is30 ft. in diameter, 
13 ft. high, and 17 in. thick, the total weight being 406 
tons. The Indiana will, it is calculated, be ready for 
her builders’ trial trip by February 1, and the vessel 
_ ro delivered to the United States Government about 

une 1, 


Society or Arts.—The ordinary meetings will re- 
commence after the Christmas recess on Wednesday 
evening, the 17th inst.. when Mr. A. P. Laurie will read 
a paper on ‘‘ White Lead Substitutes.” The arrange- 
ments for the succeeding Wednesdays are as follows: 
January 24, ‘‘ American Carriages,” by Mr. G. Herbert 
Thrupp; January 31, ‘‘Californian Wines,” by Mr. 
Charles P. Oldham; February 7, ‘“‘ Reproduction of 
Colours by Photography,” by Captain Abney, C.B., 
F.R.S.; February 14, ‘‘ The St. Pancras Electric Light 
Installation,” by Mr. Henry Robinson, M I.C.E. ; Feb- 
ruary 21, ‘‘ Electric Signalling without Wires,” by Mr. 
W. H. Preece, C.B., F.R.S. The next course of Cantor 
lectures will be delivered on Monday evenings, January 
22, 29, and February 5, 12, by Professor Frank Clowes, 
D.Sc., the subject being ‘The Detection and Measure- 
ment of Inflammable Gas and Vapour in the Air.” Mr, 
Hugh Stannus, F.R.I.B.A., will give a course of Cantor 
lectures on ‘‘The Decorative Treatment of Traditional 
Foliage,” on February 19, 26, and March 5, 12. Further 
Cantor lectures will be delivered by Captain Abney on 
** Photometry,” and by Mr. H, C. Jeukion on “* Type- 
writing Machines,” 
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HIGH-SPEED WARSHIPS. 
To THE Epiror or ENGINEERING. 

Srr,—It is difficult to understand why anyone should 
be ‘‘ puzzled” at the performance of the U.S. Columbia 
when the elements of that vessel are known. 

It was my good fortune to be personally acquainted 
with that ship, popularly known in America as the 
‘* Pirate,” as I was present at the launch, and introduced 
the first machine into that country for recording the 
speed thereof. Having access to the design, and making 
sundry calculations in reference to the launching, &c., 
enabled me to venture on a prediction, six months before 
trial, of the probable speed obtainable on trial. 
was abelian to the 
a paper read dealing with the propeller question. 
their Transactions, the following statement appears: 
“The question of the design of the screws becomes of 
intense importance in the case of the Columbia, where 
triple screws are fitted, and their efficiency, as compared | 
with twia screws, will largely depend on their dimen- 
sions. As this vessel is essentially a high-speed one, her 
raison d’étre being that she be capable of outstripping, or | 
at least overtaking, any vessel afloat, it must be urged | 
that special attention be directed to this matter. Small | 
propellers will be undoubtedly found best, and if these be | 
titted, there can be no doubt, other things being equal, 
that 23 knots can be obtained, which is the true speed of | 
this vessel.” 

Mr. Harrison, in his letter published in your last issue, 
says rightly that 22.81 knots, or an excess of 1.81 knots over 
contract, is that on which the premium to be paid is based. 
This secures to the contractors 70,000/., certainly worth 
striving for. There need, however, be no mystery about 
this performance. High speeds can only be attained 
efficiently by quick-running machinery with small pro- 
pellers, as all trials show. When it is noted that all the 
elements of efficiency were present, the slip, one of the 
most important, being that which is accepted in this 
country as giving the best results at high speeds, viz., 
20 per cent., the puzzle, if any existed, is explained. 

Increased efficiency of propulsion is rot the only ad- 
vantage derivable from the employment of quick-running 
machinery. 

Decrease of weight, a very important item, to a very 
considerable extent, results from increase of revolution ; 
and this has been utilised to the fu'lest extent in the 
Columbia. 

The importance of introducing this class of machinery 
cannot be overstated, seeing that the vessel may rarely, 
if ever, be called upon to exert full power, and the extra 
weight due to running the machinery slowly, becomes 

hindrance at cruising speeds. 

Mr. Yarrow and others have frequently pointed out 
tht leaky tubes in high-pressure boilers, especially under 
forced conditions, can be obviated by reducing the thick- 
ness of the tube-plates; and although the Admiralty 
ferrule is at present giving fairly satisfactory results, the 
aszertion may be ventured that it cannot endure. On 
the other hand, the necessity of its presence seems doubt- 
ful, in the face of expert opinion in this country, and the 
continued trouble experienced with our boilers. The un- 
qualified success of the American boiler, due to the 
appreciation of what has been so often stated, emphasises 
what now should be an established fact, that thin tube- 
plates alone prevent leakage. Why, therefore, this is 
not accepted as the solution is one of those mysteries re- 
quiring explanation. 

The primary object of the introduction of the Columbia 
and Minneapolis was that they were to be fast goers, in 
order to realise the title of ‘‘ commerce-destroyers,” or 
‘*pirates.” This is the sole reason for their existence, and 
therefore the comparison instituted by ‘‘ Nemo,” in one 
of your former issues, with the Blake, is inapplicable. 
They are dissimilar and intended for dissimilar services, 
and therefore not comparable. 

A fairer rival would have been the Edgar, whose dis- 
placement resembles most closely that of the Columbia, 
although with 50 ft. less length. The former ship, under 
pressure, would, no doubt, succeed in holding her own on 
speed grounds with the latter, whilst her armament would 
insure success should hostilities take place. It is to be 
hoped that this will never be the case. 

There seems no reason why ebullitions of feeling should 
enter into any comparison of the productions of either 
country. Both are striving, I feel sure, to elevate the 
standard of excellence. 

Fortunately for America, no limitations of any moment 
exist to prevent development. 

Yourz, &c., 


Sunderland, January 1, 1894. J. J. O'NEILL. 





THE DEVELOPMENT OF ENGLISH TRADE 
ABROAD. 


To THE Epitor oF ENGINEERING. 


Sir,—In your article on the distribution of power from 
Niagara, in your number of November 24 last, you speak 
of the globe-trotter and the unpleasant comparisons he 
makes between English and American progress. Now, it 
may be perfectly true that, as you say, progress in the 
United States follows the direction of the needs of the 
country ; but for all that, the globe-trotter who travels 
with his eyes and ears open, learns that not only do the 
Americans keep pace with the needs of their own cquntry, 
but also pay greater attention to those of other countries 
than we do. 

Some years’ residence in a foreign country gives one, I 
consider, authority to express an opinion on the subject, 
which may be denied to the ordinary globe-trotter, and, 
without wishing to be stigmatised as an unpatriotic de. 
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aval Institute at Annapolis, : } 
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| any rate, my growl is justifiable. 


| tractor, I affirm that here in Mexico England is being 
| left behind by the United States in the race for trade 
supremacy. In a measure, this is doubtless owing to the 
geographical positions of the States and Mexico, as well 
as to the advantages enjoyed by the former in possessing 
direct railway communication ; but it is largely due to 
| the conservatism of British shippers. They will not de- 
| part from their time-honoured methods of doing business, 
| whereas Americans will adapt themselves to the needs of 
| Mexican trade. A short time ago a firm of London mer- 
| chant engineers proposed an agency in this city, and sug- 
| gested sending out a supply of their manufactures for 
| account of the “‘ agent ;” terms, cash against documents 

London! An American house would never dream of 
| proposing terms such as these to an agent. Speaking wish 
the travelling representative of a well-known firm of Eng- 
lish engineers a few days since, [ pointed out that his firm 
could largely extend their business here by offering terms 
approaching in liberality those given by American houses. 
‘*We do not want business on such terms,” he replied, and 
then explained that of five orders offered to him he would 
probably accept two, with certain payment; and the 


| Americans would take the other three and probably 


receive payment for two only. This argument appears 
plausible on the face of it, but what is the result? The 
United States gets three-fifths of the trade, on my friend’s 
own showing, by accepting some risk, although this is not 
incurred to the extent assumed in the above hypothetical 
case. 

Facts and figures speak for themselves ; and the follow- 
ing statistics from the book by Mr. E. J. Howell, F.S.S., 
published last year, show that, as regards this courtry at 
The average value of 
exports of British goods to Mexico during the five years 
1886-91 amounted to 1,452,898/., and showed an increase 
of 50 per cent. compared with the average of the pre- 
ceding fifteen years ; whilst the average value of American 
exports to Mexico during the same period amounted to 
11,070,755 dels., giving an increase of 141 per cent. over 
the average exports during the preceding fifteen years. 

Allowing for the circumstances favourable to the United 
States already mentioned, this is a state of things which, 
in my opinion, is discreditable to us, avoidable, and 
should not be; and I repeat that the fault may be laid at 
the doors of British exporters, and should be remedied 
by following in some degree the business methods of our 
American cousins. If England continues to foster her 
belief that her foreign trade is secure, and blindly trusts 
to her reputation to maintain her commercial prestige, 
she will suffer for it in the long run, and have to “‘ take 
a back seat.” 

Trusting that you will afford me space for this letter, 

I am, Sir, yours obediently, 
Hersert F, Carter, M.I. Mech. E. 
Mexico, December 15, 1893. 





LOW v. HIGH PRESSURE GASHOLDERS. 
To THE EpitTor oF ENGINEERING. 

Srr,—As I was engaged on the plans for “gas gene- 
rating plant on the coalfields,” I remember that the scheme 
was worked out on the system approved of by ‘‘ A Gas- 
holder Builder,” whose letter appears on page 798 of your 
last number. The gas generators worked at high pressure, 
and steel vessels were utilised instead of gasholders, and 
as this application was for sending the gas through long- 
distance pipes, it was a necessary adjunct to the plant. 
The application for ordinary purposes is not so obviously 
advantageous, the holder system allowing a more uniform 
mixture of the gas to be obtained, and there is no waste 
of energy in establishing a pressure on the holder. 

Yours truly, 
JAS. W. VICKERS. 

95 Finsbury-pavement, London, December 30, 1893. 





STEAM JETS. 
To THE EpItoR OF ENGINEERING. 

Srr,—It appears to me, as an entirely disinterested 
party, that the light Messrs. Meldrum have thrown upon 
the claims of the so-called duplex or four-jet nozzle of Mr. 
Granger’s has fairly settled it, and, instead of Mr. 
Granger coming forward in his last letter to prove the 
economy he claims for his nozzle over a plain jet, he 
practically gives himself away, as he admits, for all ordi- 
nary purposes, the one solid jet is all that is required. 

With regard to the nozzle alluded to by both parties, 
Mr. Granger implies that it was not his best design, and 
further, that he was dissatisfied upon testing it; yet, 
when this imperfect nozzle goes out his customer expects 
to get the extraordinary results set forth some time since 
in your contemporary, where a saving of 25 per cent. was, 
I believe, stated to be obtained over a plain solid jet. 
Now, according to Messrs. Meldrum’s recent experi- 
ments, particulars of which have appeared in your paper, 
they find, on testing this same nozzle, that instead of a 
saving of 25 per cent., it is less efficient than a solid jet 
by 80 per cent. If Mr. Granger can prove that these 
figures of Messrs. Meldrum are wrong, he had better do 
so at once, : 

It would interest your readers to know in what manner 
Mr. Granger arrives at his data, and if he can point to 
a single case in practice where he has effected the 
economy he claims. 

Another serious objection could be taken to Mr. 
Granger’s nozzle (if made of gun-metal or brass) on the 
score of wear, as it is well known in practice that steam 
has a wearing or cutting action upon holes through which 
it passes, therefore the wear on the four jets must be of 
necessity greater than on the one jet, and, consequently, 
a much larger amount of steam must get by. 

VULCAN. 





THE WATER SUPPLY OF THE CANARY 
ISLANDS. 
To THE Eprror or ENGINEERING. 

S1r,—Replying to ‘‘ Well-wisher’s ” letter in your issue 
of December 15, agree with him that there are probably 
copious supplies of water in the Canary Islands, and that 
the discovery of its whereabouts in sufficient quantities to 
make it of value would prove an important stepping-stone 
to the commercial success of those whose interests lie in 
the discovery. ; 

Before sinking further funds in the hidden depths of 
uncertainty, it would be wise to at first discover : 

1. Whether those who would benefit are able to pay for 
a charge on water supply. , 

2. The most suitable positions from which deliveries 
could be made in order to utilise the forces of nature. 

3. The probabilities of finding a constant supply to 
meet the requirements of clause 2. 

4. The cost of obtaining and maintaining such asupply. 

Clause 1 is the duty of the financier. 

Clause 2 that of the engineer. 

Clause 3 requires the knowledge of the geologist. 

Clause 4 would require the experience of the engineer, 
and the purse of the financier to support him. 

The total area of the Canary Islands is about 3000 square 
miles, with a population of close on 300,000 inhabitants. 

The rainfall varies from 7 in. to 15 in. approximately 
per annum, taking an average of 10in. This will give 
about 23,232,000 cubic feet or 145,200,000 gals. per square 
mile per annum, or a total rainfall of 6,969.600,000 cubic 
feet or 435,600,000,000 gals. per annum. From this we 
must deduct for evaporation and loss, say 60 per cent. ; 
thus we would have 4,181,760,000 cubic feet or 
261,360,000,000 gals. per annum. <A _ population of 
300,000 inhabitants would consume approximately about 
355,200,000 cubic feet or 2,220,000,000 gals. per annum, 
which would leave for irrigation purposes about 
3,826,560,000 cubic feet or 258,140,000,000 gals. per 
annum, which could scarcely be relied on to irrigate more 
than 500 square miles per annum; and I fear that these 
figures would be in excess of what would be found in 

ractice. The geological formation of the Canary Islands 
eada me to think that whatever springs there may be are 
fed by the rainfall percolating through the Jaminated 
stratifications, and lodging in the fissures of the basaltic 
formation, and discharging themselves into the sea 
through subterranean passages. 

Possibly there may be hot springs, which have yet to 
ba discovered, but in islands of such recent volcanic origin 
as these are, it is more than probable that the usual signs 
would be present. * 

If ‘* Well-wisher ” could furnish some data as to rainfall 
locally, amount of land under cultivation, and its relative 
position to the high lands, I might be able to assist him 
in his ideas. Yours truly, 

January 1, 1894. IRRIGATION, 





THE FORTY-EIGHT HOURS MOVEMENT 
IN THE ENGINEERING TRADE, 
To THE Eprror oF ENGINEERING. 

Str,— Your correspondent Mr. James Keith, Assoc. M. 
Inst. C.E., is just a little too self-conscious, and ap- 
parently feels aggrieved at Messrs. Johnson’s workmen 
having challenged his statement that he is a leader in 
what is known as the forty-eight hours movement. 
When a gentleman blazons his doings in a catalogue 
with the high-sounding appellation of ‘‘ A New Chapter 
in the History of Labour,” and usurps a title that is not 
his, little wonder is it that those who know better join 
issue with him. That is just what Messrs. Johnson’s 
Stratford employés did, and quite rightly too. 

As for Mr. James Keith’s claim that he, in granting 
honourable concessions to his workmen in Arbroath, is 
the pioneer of this movement in Scotland, this is not 
correct, a3 in the neighbouring town of Montrose, the 
Messrs. Mitchell, of the iron foundry there, had months 
before him put their men on the self-same terms as Mr. 
Keith has done, It is true the Messrs. Mitchell’s concern 
is rather smaller than Mr. Keith’s, and employs some two 
or three dozen people, whereas Mr. Keith employs a little 
over double the larger number, and has works occupying 
aspace of fully half an acre of ground; however, this 
= not justify him in arrogating honours that belong to 
others. 


Yours truly, 
A Scorcu ENGINEER. 
December 30, 1893. 





THE UNEMPLOYED. 
To THE Epitor or ENGINEERING. 

S1r,—I have noticed your article, and also Mr. Ferrabee’s 
letter, on the above subject. 

I cannot understand how civilised people in these ad- 
vanced times should be in the desperate circumstances 
that we, as a working nation, are in, as, by the cultured 
observation and action of our country’s best intellectual 
and physical power, we have created mechanism which, 
with very little human assistance, does nearly all the 
work of any kind that there is a demand for, and your 
own and every other engineering paper are teeming with 
advertisements regarding labour-saving machines for every 
description of work. 

The nations are constantly cultivating new tastes, and 
these are as constantly being satisfied. No amount of 
energy or talent is spared in the production of what will 
sell, and mechanical men, seeing an opportunity of obtain- 
ing work, study the new class of manufacture, and almost 
invariably harass, sometimes ruin, their minds and bodies 
in the production of machinery which will, as the case 





may be, either slightly, or nearly altogether, do away 
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with the hand-labour the new industry has created a de- 
mand for. The effect is that educated workmen are 
replaced by less educated workmen; these in turn give 
place to youths; then, as the machines become more 
advanced and easily wrought, female labour in the 
same industry follows, to the entire exclusion of the 
male. As regards labour (not production), we are, with 
all our advancement, able to class ourselves regard- 
ing work with (as from historical accounts) savages, who 
force their women to do all the work, the circumstances 
which we have allowed to control us causing us un- 
willingly to do the same, although, in the most of cases, 
our workmen are willing to work for a wage which, after 
providing for their families for the following day, leaves 
no margin. 

All machinery assistance tends in the same direction. 
Wherever it is introduced, it usually raises the earnings 
of a few, but the rest have to clear out gradually, or it 
may be all at once, and go in for the short-time move- 
ment by working one month and looking for work during 
the next two. 

Machinery as presently applied (except, say, boats, 
railways, and printing), while it cheapens production by 
doing away with hand labour and the consequent expense 
connected therewith, also slows down and destroys de- 
mand by, according to its completeness, stopping the cir- 
culation of wage money among the masses, and also their 
— to cultivate the taste for and buy what it pro- 

uces, 

Why is there so much destitution and degradation in 
this country, where everything that is both good and bad 
for us can be turned out ready for use with very little 
human assistance and expense ? 

Our engineers and scientists, whether from the attraction 
of gain, or from the intense pleasure that successful 
inventing gives, have done their part manfully, and this 
is at once appreciated by whoever sees mechanical 
manufacturing done. I think the fault lies with the 
class who have put themselves forward as our business 
men. They have thrown the commercial working of the 
world into a complete muddle. If they wanted to keep 
at the head of affairs, they should have at least kept 
alongside in intellect and speed with the captains of pro- 
duction. Instead of this, the working of their depart- 
ment as regards disposal by exchange of value, Xc., is still 
as old as the hills, while the producers are in every par- 
ticular up to date. 

As your correspondent Mr. Ferrabee, in last week’s 
issue, says, some advocate a big war; but then that would 
only destroy our consuming power, while it would, of 
course, just proportionally lessen the number who could 
not get employment. 

Should you find space for this letter, I would be glad 
to hear the opinion of some of your able readers on this 
subject. 

Yours truly, 
A Susscriper. 

Glasgow, January 1, 1894. 





THE ELECTRICAL CORROSION OF 
UNDERGROUND PIPES. 
To THE EpitorR oF ENGINEERING. 

Str,—I quite agree with Mr. Goodell’s remarks in his 
letter on the above subject, printed in your issue of Decem- 
ber 15. The sectional area of the Marseilles and St. Louis 
girder rails works out, as he says, at 10.8 square inches for 
the two rails of single line; nor can there be any doubt 
that, as in a properly-designed permanent way, the joint 
should be as heavy and stiff as the rail itself, so also 
should the electrical joint or wire-bond have the same 
conductivity as the rail forming part of the circuit. In 
the case of the Marseilles line, the deficiency of conduc- 
tivity of the wire-bonds, in respect of that of the rails, is 
to a great extent, if not wholly, made up by the complete 
metallic system formed by the permanent way itself, 
viz., besides the rails, by the stout alternate joints, the 
chairs, and the metallic sleepers ; whereas in an ordinary 
tramway laid with girder or other rails which rest direct 
on the ground without intermediate longitudinal or 
transverse bearings, wire-bonds of much higher conduc- 
tivity are, of course, required to prevent extensive leak- 
age, and the consequent corrosion of pipes in proximity 
of the line. It would be interesting to know what is the 
distance below the rails of the pipes which have been 
largely affected by electrolytic action along the tramway 
lines to which Mr, Goodell refers. 

Yours faithfully, 
C. S. Du Ricue PRELLER. 

18, Margaret-street, Cavendish-square, W., 

December 18, 1893. 





BRITISH CONSERVATISM AND AUSTRA- 
LIAN PATRIOTISM. 
To THE Eprror oF ENvINEERING. 

Srr,—In your description of Victorian standard rolling 
stock it is stated that for making the underframes of 
carriages and wagons iron is, as far as possible, substituted 
for wood. This is also the practice on the Continent, 
where yet there are large forests such as do not exist in 
England, while Australia contains inexhaustible supplies 
of splendid hard-wood timber admirably suited for such 
purposes. But in England, just where timber is so scarce 
that anything made of solid oak or elm is seldom seen, 
and even restorations or imitations of ancient half-timber 
buildings have often to be executed in deal on account of 
the excessive dearness of more durable material, our rail- 
way companies stolidly persist in using oak in the con- 
struction of their underframes, for no conceivable reason 
but because they always have done so. Consequently, 
we have the extraordinary spectacle of Australia, which 
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produces no iron, but much timber, importing iron from 
the antipodes for the very same pur for which we in 
England, where iron is plentiful and timber scarce, cut 
down our few remaining beautiful old oaks and elms. 
Even telegraph-poles, roofs, railway fencing, water-butts, 
&c., are in Australia universally constructed of English 
galvanised iron, while decent brickwork is a rarity, 
almost all buildings being coated with that same English 
stucco which has quite gone out of fashion in the country 
of its origin. 

There is, in fact, a strong prejudice, for which our 
manufacturers may thank their stars, in favour of Eng- 
lish goods, and anything Australian is difficult to sell in 
that country, even if of undeniably better quality. Aus- 
tralian patriotism, indeed, takes a somewhat left-handed 
form, and consists in disparaging their own productions 
and extolling everything English. Australians possess 
the unique and unenviable distinction of being the only 
people calling another than their own country ‘‘ home.” 
When, therefore, we plume ourselves on English loco- 
motives, for instance, being preferred to American, it is 
necessary to allow for this peculiar sentiment, and not too 
hastily conclude that ours are necessarily the best goods. 

Evacustes A, PHIPsoN. 

Selly Oak, January 1, 1894. 





RaILways IN GUATEMALA.—The first section of the 
Oceanic Railway, which is to connect the Atlantic and 
Pacific coasts of Guatemala from Port Barrios East, is 
approaching completion. A second section is under 
survey. 


New BartisH Commerce-Protectinc Crutsers.—The 





Admiralty have instructed Messrs. J. and G. Thomson, 








Limited, Clydebank, to proceed with the construction of 
the large commerce-protecting cruiser Terrible, while the 
tender of the Naval Construction and Armaments Com- 
pany, Barrow, has been accepted for the building of the 
sister vessel, the Powerful. These vessels are to be about 
500 ft. long, and will have water-tube boilers. Their speed 
will be about 23 knots. (See vol. lvi., page 645 ) 


Tue GREAT NorTHERN RAILWAY AND THE ELECTRIO 
Licut.—The Great Northern Railway Company has 
recently established a — of electric lighting at its 
goods yards and warehouses at Wellington-street and 
Wellington Bridge, Leeds. The supply of electricity is 
obtained from the Yorkshire House-to-House Electricity 
Company, Whitehall-road, where the pressure generated 
is 2000 volts, with alternating current, and it is trans- 
formed down to 500 volts at a sub-station on the premises 
of the railway company in Wellington-street, whence, by 
means of a switchboard, it is distributed throughout the 
warehouses and goods amg the cables being run 
underground through the yards. There are aboub 
thirty Brockie-Pell arc lamps, each of 1500 candle- 
power. Twenty of these lamps are placed in the 
yards, and are fixed either on iron columns or on 
brackets, varying in height from 22 ft. to 26 ft. There is 
a sub-transformer attached to each lamp to further 
reduce the pressure to 50 volts. The lower floor of the 
granary in Wellington-street is lighted by five incan- 
descent lamps of 100 candle-power each. The cable, 
which is about two miles in length, was supplied by 
Messrs. Siemens Brothers, of Woolwich ; and the lamps, 
lanterns, transformers, &c., by Messrs, Johnson and 
Phillips, Old Charlton, Kent, the whole being installed 
by the Great Northern Company’s electrical staff. 
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THE UNITED STATES COMMERCE-DESTROYER 


THE UNITED STATES COMMERCE- 
DESTROYER ‘‘COLUMBIA.” 


By WILLIAM FarrBurn. 


In the Columbia the United States has sought to 
produce a vessel absolutely without parallel as a 
commerce-destroyer among the warships of the world. 
The combination here made unites a sufficient arma- 
ment with complete protection against light guns, 
while at the same time the vessel has a sea speed of 
close on 23 knots, and a coal endurance hitherto un- 
known in ships-of-war. She is a match for the swiftest 
Transatlantic liner afloat to-day carrying an armament 
of which such a vessel is capable, and no merchant 
vessel that she meets, armed or unarmed, can escape 
her. 

The Columbia, popularly known in America as the 
Pirate, is now rapidly approaching completion at the 
yard of Messrs. Wm. Cramp and Sons, of Philadelphia, 
the contract price for hull and machinery being 
2,725,000 dols., though the complete cost, including 
armament and speed premiums, is estimated at 
3,600,000 dols., or about 750,0007. 

The following are her principal dimensions : 


Length on load line ... 412 ft 
Beam, moulded 5S fb. 
Draught, mean normal 22 ft, 64 in. 
oe aa oad ... 25 ft. 5f in. 
Normal displacement ... 7356 tons 


She is constructed throughout of steel, a double bottom 
being worked the length of the machinery and boiler 
spaces, whilst forward and aft of this the frames con- 
sist of continuous Z-bars, spaced 42 in. apart, the 
transverse frames in the oe spaces being 48 in. 
apart. The vessel has three complete decks, including 
the armoured deck, also a large superstructure or bridge 
deck amidships, on which are carried the boats, &c. A 
rounded steel protective deck runs the full length of 
the vessel. This deck is 4 in. thick on the slopes, and 
24 in. elsewhere; the top of the deck beams at sides 
being 4 ft. 6 in. below the load-line, and the beams at 
centre generally 1 ft. above, except at the ends, where 
the deck tapers down to the side line of the beams. The 
flat or crown of the deck is worked in two thicknesses 
of 1}-in. steel plates ; on the slopes over the machinery 
and boiler spaces an additional thickness of 14 in. is 
worked on top of the 1}-in. plates, making the total 
thickness on slopes 4 in. A cofferdam 60 in. in width 
is worked between the protective and berth decks at 
the water-line region, and extends completely around 
the ship, the space in the central portion being filled 
with patent fuel, capable of use in an emergency, and 
forward and abaft with water-excluding substance, 
such as cellulose. An additional safeguard against 
the effects of damage near the water-line is formed by 
the storage of coal on the armoured deck. 

The main battery of the Columbia consists of one 
8-in. and two 6-in. breechloading rifles, and eight 
4-in. rapid-firing guns, whilst the secondary battery is 
made up of twelve 6-pounder and four 1-pounder rapid- 
firing Hotchkiss rifles, four Gatling guns, and six 
15-in. torpedo discharge tubes, two of which are sub- 
merged. The total weight of the vessel’s all-round 
fire is 790 lb., of which 402 lb. can be fired direct ahead, 
356 Ib. astern, and 520 Ib. on either beam. In wake 
of the 4-in. and machine guns, the ship’s sides are pro- 
tected with 4-in. and 2-in. steel plates. The two 6-in. 
guns are mounted on the main deck aft, and the 8-in. 
gun forward in the open, and all three are well pro- 
tected by heavy steel shields attached to the gun 
carriages. The vessel’s freeboard to the main deck is 
20 ft., and this, together with her great length, will 
enable her to fight her guns and maintain her in 
a sea that would render smaller ships practically use- 
less. The full complement of the Columbia consists of 
about 500 men, and both the officers and crew are 
accommodated on the upper and lower berth decks, 
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the former being generally called the gun deck. The 
officers’ accommodation consists of handsomely fitted 
cabins situated aft, the superiors being located on the 
upper deck. The vessel is fitted as a flagship, the 
adateals quarters being at the extreme aft end of the 
upper berth or gun deck, and in direct communication 
with a handsome stern walk. The crew’s accommoda- 
tion forward is much superior to that ordinarily found 
on modern high-speed warships, and their quarters are 
spacious, comfortable, well lighted and ventilated. 

The arrangement of the Columbia’s motive power is 
somewhat novel, as the force will be transmitted 
through three screws, one placed amidships as in 
ordinary single-screw vessels, and two others placed 
farther forward, one on each side, as is usual in twin- 
screw vessels. This arrangement in war-vessels is not 
entirely new, having been adopted by the French in 
some of their high-speed modern ships, and more 
recently by the Germans in their Kaiserin Augusta, 
but it represents the latest advance in the steam engi- 
neering line where such great power is to be trans- 
mitted. If twin screws were used, 11,000 indicated 
horse-power would pass through one shaft ; now each 
shaft transmits only 7300 indicated horse-power, and 
the vessel has one more chance in case of breakdown. 
Referring to the triple screws fitted on the Columbia, 
Mr. George W. Melville, the chief of the United States 
Bureau of Steam Engineering of the Navy Department, 
Says : 
of Knowing that it was extremely improbable that 
shafts of the great size necessary to transmit this enor- 
mous power to twin screws could be obtained in this 
country, either in reasonable time or with any guarantee 
as tostrength, the Bureau decided to depart from the 
usual practice, and to divide the power into three 
parts instead of two, each being developed by a sepa- 
rate engine driving its own screw. It wasstill further 
influenced to do this by the knowledge that even in 
case of the recurrence of so remarkable an accident as 
that which lately happened to the City of Paris, this 
cruiser would still have a reserve of power sufficient to 
drive her at a good rate of speed. Indeed, it is almost 
impossible to conceive a combination of circumstances 
or accidents that would render her entirely helpless.” 

The machinery consists of three independent sets 
of vertical inverted direct-acting triple - expansion 
engines, the cylinders having a diameter of 42 in., 
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59 in., and 92 in, respectively, with a common piston 
stroke of 42 in. The main valves are of the piston 
type, there being one double-ported valve for each 
high-pressure cylinder, two single-ported ones for each 
intermediate, and four single-ported ones for each low- 
pressure cylinder. The valves for the high-pressure 
cylinder are not packed, while those for the inter- 
mediate and low pressure cylinders are packed in the 
usual manner with rings. The diameters of the valves 
are—high-pressure, 18 in. ; low-pressure, 21 in. ; in- 
termediate pressure, 23 in. They are driven by 
Stephenson double-bar links fitted with steam re- 
versing gear and hydraulic controlling cylinders. The 
isheunaliabe and low-pressure cylinders are steam- 
jacketed, and the hi yr tall cylinders provided 
with a lining, all the liners being made of cast iron 
as hard as tools can work it. 

The cylinders are supported at the back by inverted 
Y-frames, to which the slides are attached ; they are 
supported on the front by cast-steel cylindrical columns. 
The bedplates are of cast steel of [-section, well 
ribbed. The piston, connecting, and all working rods 
are of forged steel. The condenser shells are rolled 
brass } in. in thickness, with cast brass heads contain- 
ing the various nozzles and openings. The sheets are 
riveted together and to the heads, and the joints then 
soldered. They are also fitted with manholes and 
plates, and facilities for boiling out and cleaning. Each 
condenser contains 4904 seamless drawn brass tubes, 
tinned on both sides, 11 ft. 10 in. long, No. 20 B.W.G. 
thick, § in. outside diameter. The tubes are so packed 
that each may expand freely, but are prevented from 
crawling. Each condenser has 9496 square feet of 
cooling surface, and the interior is so divided by 
diaphragm plates that the steam is brought into con- 
tact with all the parts of it, thus rendering the whole 
of it efficient. 

Condensing water is supplied to each condenser by 
two circulating pumps, each capable of dischargin 
6750 gallons per minute, These pumps are “on of 
composition, with phosphor bronze runner shafts 
running on lignum-vite bearings in the water space. 
They can also be used as bilge pumps in case of a leak, 
and are so fitted with valves that communication with 
the sea and with the bilge cannot be open at the same 
time, thus preventing flooding the ship by accident. 
The air pumps are two vertical single-acting lifting 
pumps for each engine, the pumps being 22 in. in dia- 
meter by 20 in. stroke. ey are pF ale by two 
simple engines, with cylinders 7 in. in diameter and 
12 in. stroke, arranged to exhaust into the condenser 
or into either receiver. The engines are geared to 
make 24 complete revolutions for each double stroke 
of the pump to which they are attached.’ The pro- 

llers are all constructed of manganese bronze, and 

ave been adjusted to the pitch found best on trial. 
The central screw has four blades, and about 10 per 
cent. more pitch than the side ones, as it works in 
more or less disturbed water. The side screws are 
three-bladed. It may be interesting to note that the 
side propellers are placed about 15 ft. forward of the 
centre one, thus avoiding as much as possible work- 
ing the latter in the race of theformer. Itis also to be 
understood that, looking at the ship from aft, the pro- 
pellers are not in the same horizontal line, but that 
the side ones are placed as high as their diameter 
will permit; also, that to bring these propellers 
clear of the ship’s sides the side shafts incline out- 
wards from the centre line of the ship 4 deg., and also 
slightly upwards. Theshaft of the centre propeller is 
in the central longitudinal plane of the ship and in- 
clined slightly downwards, making the centre of this 
screw 52 in. helowr that of the side screws, 

Steam is supplied by eight main and two auxiliary 
boilers, all built of mild steel. Six of the main 
boilers are 15 ft. 6 in. in diameter outside and 
21 ft. 3in. long, and two are 11 ft. 8in. in diameter 
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and 18ft. 8 in. long. The shells of the large boilers 
are l#}in. thick, those of the smaller ones 1, in. 
The two auxiliary boilers are 10 ft. in diameter and 
8 ft. 6 in. long, and all are constructed for a working 
ressure of 160lb. to the square inch, The main 
oilers are of the Scotch type, double-ended, and with 
2}-in. steel tubes. Each large boiler has eight corru- 
gated steel furnaces of 39 in. internal diameter, and 
each small one four, with an inside diameter of 42 in. 
The heating surface of each large boiler is 5932 square 
feet, of each small one 2870, and of each auxiliary 
9684, making a total of 43,269 square feet. The total 
rate surface is 1285 square feet, each large boiler 
eat 175.5 square feet, each small one 84 square feet, 
and each auxiliary 32 square feet. The auxiliary 
boilers are placed above the protective deck, whilst 
the main boilers are arranged in groups of two in four 
separate watertight compartments, with five athwart- 
ship fire-rooms and four large smoke pipes. 
he forced draught is on the closed fire-room system, 
each fire-room being fitted with two large Sturtevant 
centrifugal fan blowers, Feed water is supplied by a 
main and auxiliary feed pump in each working fire- 
room, and an auxiliary feed pump in each engine- 
room. 

There are evaporators, distillers, reversing and 
turning engines, fire and bilge pumps, ice machines, 
steam ash hoists, steam windlass, capstans and steer- 
ing gear, and all the other auxiliaries now fitted to 
modern war-vessels, 

A feature of the motive power design, that carries a 
strong argument in its favour, is that by means of 
clutch couplings either propeller can be disconnected 
from its engine and left free to revolve, thus retarding 
the way of the ship but very slightly when she is 
being propelled by one or twoengines. A still further 
‘advantage is that in moderate crnising, say with one- 
third power, a few boilers can be used with the high 
steam pressure for which they are intended, and one 
engine driven at the full power for which it is designed. 
By this means the power will be obtained economically 
instead of wastefully, as is the case when a large 
engine is run at a low power. It has been estimated 
that with one-third power and one screw the ship can 
be driven about 15 knots ; with two screws and two- 
third power, from 18 to 19 knots, the screws not in 
use being allowed to revolve freely. 

The weight of all the propelling machinery, includ- 
ing auxiliaries, water spaces, &c., is 1953 tons. 

The total coal bunker capacity of the Columbia is 


2080 tons, which, at a cruising speed of 10 knots, will 
give her an endurance of 105 days, and an effective 
radius of action of about 25,600 knots, therefore she 
needs neither colliers nor coaling stations, for she carries 


both between her decks. In other words, this ship, 
so powerful in offensive force as to equal all ordinary 
cruisers, 80 well protected as to be hardly vulnerable to 
the lighter class of guns, so abundantly supplied with 
separate engines as to be incapable of being wholly dis- 
abled, can steam completely round the world without 
touching at ~ point for coal, and without receiving 
fresh supplies from colliers, and yet when the occasion 
arises she can overtake with ease the fleetest of the 
ocean greyhounds, 

Speaking of the Columbia’s great cruising qualities, 
Secretary Tracy, of the U.S. Navy Department, says, 
‘* A dozen such vessels would, in my opinion, extermi- 
nate the commerce of any country under the present 
conditions of commerce protection, and would thus, 
under these conditions, absolutely preclude an attack 
from a commercial State, however threatening in its 
demands, powerful in its armoured fleets, or aggressive 
in its foreign policy.” 





INDUSTRIAL NOTES. 

Tre year 1893 ended with another painful incident 
in connection with recent labour disputes, namely, 
something very nearly approaching to a riot in 
South Wales. For some time past there has been a 
dispute at Pontymister rams | the steel workers, and 
in Christmas week a number of men from the North of 
England and from Scotland were imported to take the 
piaces of those on strike. The imported workers were 
attacked by the strikers, and several were more or less 
seriously injured, but no fatality occurred. Six of the 
ringleaders were arrested for alleged violence in con- 
nection with the affair, while the imported men were 
protected by a military escort. The men, generally, 
seem to have indorsed the action of those who took 

art in the affray, for they d a resolution con- 
, esha the conduct of the police, andadding: ‘‘ We 
glory in the conduct of the men on strike, and are deter- 
mined to give them every support, morally and finan- 
cially, ml trust that the victory will be theirs.” Of 
course, it does not follow that they support the violence, 
but the resolution would certainly seem to imply it. The 
strike at Derby among a section of the building trades 
was brought to a close ere the year ended, after being 
stubbornly fought for several months. The new year 
opened with a strike of between 3000 and 4000 
men in the boot and shoe trades, at Northampton, in 
favour of the provision of regular workshops for all 





workers. This question has for a long time agitated 
the boot and shoe trades in all the chief centres, and 
much has been done to provide workshops, but in some 
districts the progress has been rather slow. It now 
appears that a determined effort is to be made to 
enforce the provision of workshops in all cases. 
Another dispute in the same branches of trade at 
Leeds has been brought to a close by the intervention 
of a board of arbitration, the Mayor of Leeds — 
the umpire. On the whole, the new year opene 

eacefully in the labour world, but the action of the 

orthampton shoemakers shows that trade is still in 
a ferment in some districts. 


The ‘‘ Manifesto of the Dock, Wharf, Riverside, and 
General Labourers’ Union” is one of the most curious 
documents ever issued by a trade union. It is headed : 
‘Trades unionism vindicated. A plain statement of 
facts for dockers and labourers. Falsehoods nailed 
down. Truths for honest reasoners ;” in fulfilment of 
which a number of very odd figures are given. The 
statement — to cover four and a half years, 1889 
to the end of the first half-year of 1893 inclusive. 
During that period the total contributions amounted to 
65,548/. 7s. 2d., of which sum 24,392/, 4s. 6d. was con- 
tributed in 1890, and 18,9187. 1s, 9d. in 1891. The 
total for the first half of 1893 was 4108/7. 17s. 14d., or 
at the rate of 8217/. 14s. 3d. for the year. The ex- 
penditure in the same period was as follows: Strike 
pay, 26,735/. Os. 14d.; legal charges, 2344/. 2s. 6d. ; 
death allowance, 596/. in 1892-93 ; services, 6628/. 18s. 
7d. ; stationery and printing, 4191/. 2s. 84d. ; rent and 
taxes, 2882/. 7s. 74d.; salaries, 11,393/. 4s. 114d. ; 
annual delegate meeting, 639/. 14s, 5d. ; total expendi- 
ture, 55,410/. lls. 1d. This apparently leaves a 
balance of 10,137/. 16s. 1d. in favour of the union, that 
is, if the whole of the expenditure is included under 
the eight heads given. So far the balance appears to 
be on the right side. But there is some ambiguity 
about the item termed ‘‘ services,” amounting to 6628/. 
18s, 7d., or 10} per cent. of the whole. If ‘‘ services” 
means payment for services rendered, it is practically 
the same as salaries, which stand at 11,393/. 4s. 11d., or 
173 per cent. of the whole, the two amounting to 18,022/. 
3s. 6d., or 28 per cent. of the total. But those items 
are for the entire union, including the branches. The 
cost of management for the central office is put down 
as only 4556/. 13s., or 64 percent. of the total, but this 
did not include anything except salaries, payment to 
organisers, executive, finance committee, &c. The total 
cost of branch officials was 6836/. 9s. 6d., or 103 per 
cent., and of district officials 6628/. 18s. 7d., or 103 per 
cent. of the whole. The total expended under these 
heads was 18,022/, ls. 1ld., or 274 per cent. of the 
total. 

Then comes the very curious admission that the 
amount contributed by the general public exceeded the 
total contributions of the members by 6452/. The total 
collections amounted to 72,000/. while members’ contri- 
butions amounted to 65,4587. Of the total collected from 
the outside public, 51,0007. was during the London dock 
strike ; other disputes in London, at Cardiff, Glouces- 
ter, Bristol, and Swansea, 7000/.; during the Hull 
dispute, 14,0007. These admissions point to outside 
help as being the chief factor in the improvement of 
the dockers’ position rather than to that of the union, 
The ‘grand record of work” done is put down at 
3,094,2667. 15s. 7d. as benefits received by the 
dockers. Of this aggregate the increase in wages 
in the four years is put down at 2,989,670/. 18s. 2d.; 
the dispute pay, 27,535/. Os. 14d.; legal and compen- 
sation, 4464/. 17s. 4d.; funeral benetit, 596/.; to which 
is again added the 72,000/. collected. The benefits 
enumerated are, in addition, reduced hours, increased 
wages, increased factory inspection, the founding of 
a State Bureau of Statistics, the establishment of the 
Labour Gazette, increased pay for day and night work, 
times for meals and waiting, &c. Well, the record 
looks well on paper, and the dockers seem to think 
that most of these things are due to their organisation, 
‘all got by trades unionism.” It is not worth while 
to be too critical as to the groups of figures in this 
manifesto. If the men have received nearly three 
millions sterling extra in wages, that is a great benefit 
gained by them. The most damaging comment upon 
the figures given is that the amount of members’ 
contributions has fallen from 24,392, in 1890 to 8217/. 
in 1893, that is, supposing that the total during the 
last six months equalled the total for the first six 
months of the year, which is doubtful. The moral is 
set forth tersely thus: ‘‘Where these benefits have 
been lost, it has been through lack of organisation, and 
can only be regained by the non-unionist again be- 
coming a trade unionist.” 


A well-supported effort by the Bishop of Durham is 
being made for the establishment of a board of con- 
ciliation and arbitration for the iron, steel, and coal 
trades of Durham and Northumberland. Conferences 
were held at Auckland Castle in October last to pro- 
mote such a movement, and a further conference is to 
be held on the 20th inst. in the Town Hall, Durham, 
The circular calling the meeting is signed by Messrs, 





Thomas Burt, M.P., Charles Fenwick, and John 
Wilson, M.P., the local labour members, and all 
identified with coalmining ; Mr. Thomas Wrightson, 
M.P., Dr. Spence Watson, Mr. David Dale, Mr. W. 
Whitwell, Mr. R. Knight, of the Boilermakers and 
Iron Ship Builders’ Union; Mr. E. Trow, the secretary 
of the Iron and Steel Workers’ Union ; Mr. R. Young, 
secretary of the Coalminers’ Association; Mr. Hugh 
Bell, Mr. Lindsay Wood, and other influential men in 
the two counties. Never, perhaps, was there launched 
a movement under better auspices, and, therefore, 
great hopes exist that the conference will be a great 
success, and eventuate in a strong board being consti- 
tuted. Perhaps the one great difficulty will be to 
marshall all the trades affected under one board, inas- 
much as there is little in common between the miners 
and the iron and steel workers as regards modes of 
working, hours of labour, and conditions of employ- 
ment. But the circular provides for this difficulty by 
suggesting the establishment of *‘ a board or boards,” 
as the case may be. With the experience of the work- 
ing of the North of England Board in the iron and 
steel trades, some of whose members have signed the 
circular, there ought to be no insuperable difficulty in 
the constitution of a board or boards in those two 
counties. Besides, Durham and Northumberland have 
had their own experience in this respect, and they may 
be able to avoid the rocks on which the scheme was 
wrecked some years ago. In any case the effort is a 
good one, and we can well wish it every success, as a 
means of averting those terrible industrial contests 
which have done so much in the past year or two to 
paralyse trade. 


The rather acute crisis in the history of the North 
of England Board of Conciliation and Arbitration has 
passed away, and the sliding scale, which for so many 
years has governed the rates of wages, is continued for 
a further period. Nothing could be better, on the 
whole, than the temper displayed at the prolonged 
conference or sitting of the board, when the matter 
was discussed in all its bearings. The representatives 
of the men had grave difficulties to contend with, but 
it is only just to say that the men themselves showed 
the good feeling and prudence which have enabled 
their representatives to weather the storm and get over 
the difficulty. The employers, also, recognising the 
gravity of the crisis, displayed tact and temper in 
dealing with the difficulties by which all parties were 
beset. It would be a great industrial misfortune if 
the North of England Board should come to an un- 
timely end. But with such representatives as are at 
present on the board, there seems little to fear as to 
the near future, whatever may betide it some years 
hence. Toa great extent the recent difficulties seem 
to have arisen from the action of one firm, which 
action might have endangered the constitution of the 
board. The question of difference between the 
Northern and the Midland Board does not appear to 
be so easily disposed of, as no satisfactory basis has 
been found for an amalgamation of the two scales, or an 
arrangement whereby the bonus in the one case can be 
dispensed with to the satisfaction of all parties. The 
last ascertainment made no change in the rates of 
wages in the North of England districts for the two 
current months. In consequence of the large number 
of iron and steel workers out of employment owing to 
the coal dispute, the association has voted 25 per cent. 
of its funds to the relief of those who suffered from 
that prolonged dispute. Some of the lodges thought 
that all who had been out of work should participate 
in the grant, but the resolution as first put was carried 
by a large majority. The mere fact that such a large 
grant was required to meet the emergency shows how 
widespread the suffering was through the coal dispute. 


The year 1894 opened quietly in the engineering 
branches of trade throughout Lancashire, as most of 
the leading works were either wholly or partially closed 
during the first half of the week. Inso far as work is 
concerned, the position is practically unchanged with 
the advent of the new year. Nothing of any great 
weight appears to be coming forward at present, and 
the works generally are but moderately supplied with 
orders to keep them going. Nevertheless, there is an 
undercurrent of hopefulness as regards the present 
year, if no unforeseen event should occur to darken that 
hope. The mere existence of such feelings will help 
to revive industrial undertakings. f course some 
of this amen is due to the fact that the ship canal 
has been rig. to a successful ending, in so far as 
all the main difficulties are concerned. In the iron 
trade little has been doing, no transactions of any 
weight having been effected. But here again there is 
a tone of hopefulness as to the future; the current 
prices will, it is anticipated, be maintained during the 
present month, whatever may happen later on. As to 
the future, there is great uncertainty, and it must be 
added that there is not any very substantial confi- 
dence as to any great improvement in trade for some 
time tocome. Finished iron remains firm at recent 
prices, but the chief reason is that there is very little 
to offer. But it is said that forward contracts could be 
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placed at even lower figures than the present market 
quotations. The steel trade is rather better than it 
was some time ago; especially there are moderate 
inquiries stirring for steel plates. But the buyers 
in the market are few at present. The labour world 
is quiet in all the engineering, iron and steel, and 
cognate branches of industry. For a long time past 
these trades have been working in tolerable harmony 
with the employers, both as to wages, overtime, and 
hours of labour. Perhaps this is one of the reasons 
why those industries have been fairly well off for work 
during the general depression. No report is yet 
issued as to the experiment in the adoption of the 
eight-hours system, but there is some ground for be- 
lieving that the system has worked favourably, and 
that there will be no return to the longer hours. 





The conditions of trade have not materially changed 
in the Sheffield and Rotherham district, and there 
will be no great stir of work until the present week 
has passed away, even if good fortune should so order 
it that increased activity will begineven then. Gene- 
rally speaking, trade has been dull in Sheffield for 
some time, in some branches during most of last year. 
The heavier industries of the district were mostly 
dull, and for the lighter goods and wares the signs of 
life and activity were, at best, spasmodic. Tolerably 
early in the year there were expectations of better 
trade, but the uncertainty of the coal trade checked, 
and then the coal strike stopped, the brightening pros- 
pects. The iron and steel trades suffered severely in 
this respect. There are indications of greater activity 
in the armour-plate trade, especially as regards the Har- 
veyised armour-plates. Railway work has been fairly 
good on the whole, but marine engineering work and 
boiler-plate work have not been so good. The edge- 
tool industries have been fairly well off for work, and 
the demand for joiners’ tools has been good. There 
has been a larger increase in the silver branches of 
trade than in the plated metals. The outlook for the 
year is regarded with hopefulness, but the signs of 
increased activity are very few indeed. 





On the Tyne there are some signs of improvement in 
the shipping trades, though the high price of fuel is a 
drawback. The reduced rate of shipbuilding has had 
the effect,of lessening, to some extent, the competition 
of steamers, but the freights are still low as compared 
with the cost of working and of coal. Some reduction 
has been effected in the cost of the former, but fuel 
keeps up its price. The net earnings, it is said, have 
been very small in many cases. Some new boiler-tube 
works are to be started in this district, and will 
employ a number of men on boiler tubes and gas pipes. 
Hitherto there have been no such works in this neigh- 
bourhood. Itis expected that the chemical trades will 
look up in consequence of the possibility of the Tariff 
Reform Bill passing in America, the Bill having already 
passed the House of Representatives. Should the 
Bill pass, it will give a spurt to the chemical trades on 
Tyneside. 





In the Cleveland district business has been quiet. 
Tn the ironstone mines the total estimated number out 
of work is about 100, and about 20 out in consequence of 
the dispute over the ratchet machine. This totalis not 
large compared with former times of acute distress. 
The ironstone miners have decided to join the Labour 
Electoral Association, with a view to parliamentary 
representation, and they have also agreed to raise their 
contributions to 3d. per week. 


In the Wolverhampton district the works generally 
were closed for the holidays. There is a fair amount 
of uncompleted orders on the books of the chief firms 
with which to commence the year. There are numerous 
inquiries both for crude and finished material, and 
some good contractsare anticipated. Prices appear to 
be firm in nearly all cases, and there seems to be little 
prospect of any decrease in prices for some weeks to 
come. There is a regular demand for bars, plates, 
angle and tube iron strip for home consumption, and 
sheets, hoops, and bars for export, but the makers 
look askance at the export prices offered. On the whole 
the outlook is not bad for the year—if coal prices 
would only come down. 


In the Birmingham district the last week was 
mostly given up to holidays, to stock-taking, and to 
repairs. Only those having urgent orders on hand re- 
started last week, and even some of those did not care 
for a broken week. The works resumed on Monday 
last pretty generally. The prospects are not regarded 
as very bright, but there is a healthful hopeful feeling 
as regards the outlook generally. Mails from the 
pe and Australia have brought some fairly good 
orders for sheets, hoops, rods, common bars, and 
angles. The home business generally remains quiet, 
however, 


_ The Forest of Dean miners are contemplating the end- 
ing of the sliding scale after due notice. is is no 
doubt owing to the action of the federation, and the 





growing feeling among many of antagonism to the 
scale. But, as elsewhere noted, efforts are being made 
to re-establish the scale in Durham and Northumber- 
land. Nodoubt the Forest of Dean men have ex- 
perienced some difficulties by reason of their position, 
in close proximity to other districts where there is 
no scale, and also to Wales, where the scale exists. 





It is expected that an advance will be conceded to 
the Durham men at the conference to be held between 
the coalowners and the representatives of the union. 
The price of coal is very much higher than it was, and 
yet the wages of the men remain the same as in June 
last in all the federated districts. The men seem to 
have fought to line the kets of coalowners and 
merchants, while they endured suffering and privation 
to maintain the old rates. 





The Mansion House Committee presented an elabo- 
rate report to the adjourned conference towards the 
close of last week. The suggestions in that report will 
be sharply criticised, from different points of view. 
The report is dead against relief works ; it i gag 
the Poor Law as to the improvident and idle, and sug- 
gests an increase of private charity for the thrifty out- 
of-work poor. The committee was not unanimous, 
nor was the conference, but the report was amended 
and adopted. The pregnant part of the report was 
the declaration, after a wide inquiry, that the distress 
is not much greater than usual at this time of the year. 
Of course, the distress is more acute in some districts 
than in others, but there does appear to be genuine 
signs of increased distress in some localities, through 
lack of employment. The Prime Minister has pro- 
mised to consider some suggestions made to him by a 
large deputation from Shoreditch. But an official 
inquiry on a more extended scale would be better for 
all parties, as then we should know the truth from 
official sources. 





ROCK DREDGING WORKS.* 


Rock Dredging Works in some Italian Harbours 
(Leghorn, Genoa, Palermo). 
By Gius. Crmrno and C. VERDINOIS. 

I. Leghorn Harbour.—Up to the year 1868 there was 
a deficiency of deep water accommodation in Leghorn 
Harbour, owing to the difficulty experienced in excavat- 
ing the bottom, which consisted largely of rocky strata 
mixed with sands and hard clay. 

Previous to 1868 attempts had been made to break up 
the rock with shells of terra-cotta, with broad bases, 
placed i ps the surface of the bed of rock, after it had 
been laid as bare as possible. These shells were filled 
with powder and exploded bya fuze. If the bed of rock 
to be blasted had been perfectly cleared of foreign sub- 
stances, such a system would probably have given fair 
results when applied where the depth of water was not 
less than 4 metres. That a thin bed of rock resting upon 
an elastic bottom of a different and compressible nature 
should have been well broken up by the action of an ex- 
plosive om resting upon its surface, shows the resist- 
ance created by the mass of superincumbent water. With 
the means at disposal, however, the work was not —_ 
laid bare of the overlying mud, and besides this, the dept 
of water varied from 0.80 metre to 3.00 metres, so that 
the actual reaction was not sufficient to cause the shell to 
break up the rock. On account, therefore, of the great 
consumption of explosive in comparison with its useful 
effect, this system was abandoned, and the ordinary 
method of blasting was adopted instead. Holes were 
driven in the rock by an iron bar, and cylindrical cart- 
ridges of tin filled with powder were inserted in the holes 
and exploded by fuzes or by electricity. The result ob- 
tained was decidedly better, but still small in comparison 
to the expense, on account of the labour required in 
drilling the holes. 

In 1868 the Public Works Department decided to exca- 
vate to a depth of 7 metres a zone 100 metres in width in 
the northern part of the inner harbour, along the straight 
mole; another zone, also 100 metres wide, in the eastern 
part called ‘‘degli anelli;” and a third zone, 60 metres 
wide, connecting the first two. This work, which involved 
an expenditure of about 2,000,000 fr., was executed during 
the decade 1868-78 by the Messrs. Furness. 

Generally, the bottom consisted of an upper layer of 
mud and remains of seaweed ; of an intermediate layer of 
tufaceous rock mixed with conglomerates of gravel ; and 
below, of a layer of very fine grey sand, rendered more or 
less compact by clay, and sometimes containing thin 
layers of sandstone. ; 

he intermediate rocky layer was not uniform and con- 
tinuous over the whole area of the port, but its thickness 
varied from 0.20 metre to 5.00 metres, and it often con- 
sisted of several layers, separated by bands of clay. This 
rocky layer was thickest (5.00 metres) in the eastern part 
of the harbour, that is to say, in the part nearest the city. 
The compactness and weight of the rock varied with its 
thickness, the most compact being always found in the 
bands of —— thickness. The layer was generally 
porous both at the upper and lower faces, but more so in 
the former, and the compactness increased towards the 
inner part. The maximum depth of water to which the 
rocky layer extended was 6.50 metres. Messrs. Furness 
conceived and yr geen an economical and efficient system 
of breaking up the rock. 


* Paper read before the International Maritime Con- 
gress, London Meeting, July, 1893. 











The dredging apparatus having been removed from a 
small dredge, a strong staging of wood, protected by iron 
sheeting, for guiding an iron bar was placed upon it over 
the central well. The iron bar was 0.20 metre in dia- 
meter and about 9.00 metres in length, and was furnished 
at ite lower end with a removable steel point, and, at the 
upper end, with a large head of cast iron, which served as 
a guide, passing up and down between the uprights of the 
staging, and os adding to the weight of the bar, in- 
creased it to about 2800 kilogrammes. 

The bar was raised by means of a chain and a steam 
winch, and when released dropped upon the rock, the 
process of lifting and dropping et repeated as often as 
necessary. This mass of 2800 kilogrammes, falling from 
a height varying from 1 metre to 4 metres, according to 
the thickness of the stratum and the resistance offered 
by the rock, would sometimes pass through the bed of 
rock, and to minimise the effect of the blow when this 
occurred, indiarubber cushions were fixed on the dredger. 
Holes being drilled in this manner at distances varying 
from 0.50 metre to 1.00 metre, according to the resist- 
ance of the material, the rock was in this way completely 
broken up, and could afterwards be excavated without 
difficulty by an ordinary dredger. Excellent results 
were obtained by this system, the total volume of rock 
removed being about 65,000 cubic metres. The exca- 
vation of the material which could be attacked directly 
by the dredger was paid for by measurement; that of 
the rock was paid for at the rate of 18 fr. per cubic metre, 
measured in the solid, the amount of rock to be removed 
having been previously determined zone by zone by 
proper surveys. The same system was also adopted for 
excavating all the remaining zones of the harbour to a 
depth of 7 metres, which were carried out between 1882 
and 1889 by Messrs. Campos, a volume of about 42,000 
cubic metres being removed. 

In 1888 Messrs. Campos began the general excavation 
of the avant-port to a depth in some places of 8 metres, 
and in others to a depth of 9 metres below mean sea-level. 
They adopted the same system for breaking up the rock 
as before, but with unsatisfactory results; for though the 
bar was nearly 12 metres long, it often happened that 100 
blows had to be given in the same hole without pene- 
trating the bed of rock. A new method of working is 
therefore under consideration. 

II. Palermo Harbour.—There are in Palermo Harbour 
many banks of rock which, in the interests of navigation, 
ought to be removed, and which are at the present time 
in course of removal. The numerous boreholes which 
have been executed show that the rock to be removed 
could not be successfully attacked by the buckets of an 
ordinary dredger, but that it was of very varying tenacity. 
Its weight varies from 2400 kilogrammes to 1500 kilo- 
anna r cubic metre, and its resistance to crushing 

rom 470 kilogrammes to 55 kilogrammes per square cen- 

timetre, so that while in some strata it is very compact, 
in other strata, which are rarer and of less thickness, it 
is spongy and rich in organic matter. The first excava- 
tions were begun in the northern basin of the harbour 
for the purpose of increasing the width of the entrance 
channel to 327 metres, with a depth of water of not less 
than 7 metres below mean sea-level. his work was 
executed by Messrs. Brunet between September, 1876, 
and October, 1883. Later it was decided, in connection 
with the new quays to be constructed in the northern 
basin, to excavate the rock to the same depth of 7 metres, 
and for the purpose of rendering the southern basin of 
the harbour, called ‘‘ Cala,” accessible to steamers, it was 
also decided to excavate the rock there to a depth of 
7 metres, and to make the width of the entrance channel 
of the same basin 168.50 metres. All this further rock 
excavation was executed between November, 1883, and 
June, 189], by Messrs. George Furness, and finally, in 
March, 1891, the excavation of another zone in the 
northern basin was begun by the same contractors, and 
the necessary works are now in course of construction. 

The Brunet System.—Up to 1870 dynamite had been 
very little used in Italy, notwithstanding its application 
in America and also in Europe. Considering the efficacy 
of this explosive and the good results obtained from it in 
the blasting of hard, rather than soft, rocks, Messrs. 
Brunet determined to try its effect. In os however, 
with an explosive which was then ae or the first 
time to subaqueous excavations in Italian harbours, the 
effects of ignorance of the proper methods of using it 
were soon apparent: insufficient contact between the 
rock and the dynamite, caused by the very narrow and 
elongated form of the cartridges; improper construction 
of the cartridge cases, which were not thin enough and 
too weak ; imperfect regulation of the charges according 
to the nature of the rock to be blasted ; the quality of the 
dynamite, which was not made sufficiently homogeneous, 
and from which the nitro-glycerine leaked out very dan- 
gerously ; all combined to produce disappointing results, 
and on this account Measrs. Brunet, abandoning dyna- 
mite, made use of ordinary blasting powder. 

Upon a strong platform of wood, kept afloat on four 
sheet-iron boxes, were placed sixteen drills arranged in 
four groups, corresponding with four apertures of 0.41 
metre by 4.20 metres each, left in the deck of the plat- 
form. This platform having been secured by anchors and 
chains, the drills were lowered till their points touched 
the rock. The drills, which were subdivided into various 
pieces, so that their lengths could be regulated as required 
were 35 millimetres square in section, and were rota 
upon their axes by hand winches, thus preparing the 
holes for blasting. They worked inside guide tubes of 
cast iron, 1 metre in height, which served to keep them 
in the right position, and to prevent the mud and sand 
overlying the rock from getting into the boreholes. 

en, however, the rock was extra hard, weights of cast 
iron were placed on the top of the drills to increase their 
weight up to 12 kilogrammes; and when this failed to 
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produce the desired effect, another drill, of circular sec- 
tion, 0.45 metre in diameter, terminating in a chisel 
or cross point, and working by percussion, was substituted 
for the former. In this case the ‘drill was raised to the 
height of 1 metre by a rope, and allowed to fall by its own 
weight, so as to penetrate into the rock. When the 
depth reached 7 metres, or the rock was perforated to a 
depth varying from 1.20 metres to 1.50 metres, a car- 
tridge 0.80 metre long, with a cay of fulminate of mer- 
cury, was lowered into the hole, and at the same time the 
fuze was lighted. This fuze penetrated into the cartridge 
through a zinc tube 0,025 metre in diameter, and 0.50 metre 
long, filled with chalk. While the fuze was burning, 
sand was poured into the borehole above the cartridge 
through a funnel, so as to fill it up. The explosion fol- 
lowed without much detonation or violent shock, so that 
the men could remain upon the platform in perfect safety, 
and the fragments were removed by ordinary dredgers 
and carried away in barges. As, however, ides the 
smaller f ents, blocks of considerable size were often 
detached, there were on the dredging ladders, besides the 
ordinary buckets, some without sides, and consisting of a 
strong framework of wrought iron terminating in teeth. 
In the case of blocks too large to be brought up in this 
way, recourse was had to the grab. The volume of rock 
thus removed, measured by soundings taken before and 
after the process, was 46,494 cubic metres; and the 
number of mines fired was 48,000 ; so that the volume of 
rock loosened by each mine was 0.97 cubic metre. The 
average number of mines exploded per day was thirty- 
two, and each cartridge contained 3.75 kilogrammes of 
powder. The gang of men on the platform compri 
sixty-four labourers, four for each drill, two gangers, and 
one chief, besides the boatmen and watchmen—seventy 
men inall. The price of the excavation was 28 fr. per 
cubic metre, , 
The Furness System.—Messrs. Furness used, and still 
use, dynamite for blasting, and managed to obtain 
almost perfect immovability for the floating platform, 
and also rapid driving of the drill holes by means o 
steam action upon percussion drills, The blasting 
pontoon is 10.00 metres by 6.00 metres by 2.00 metres 
deep. Near its corners are fixed four strong timbers, 


which serve as guides to four stilts or legs. These stilts | & 


can be lifted by chains attached to them and passing over 
ulleys on the top of the guide timbers, or they can be 
orced down to touch the ground by chains passing from 
the pontoon over their heads, down through sheaves on 
the deck, to hand winches fixed on deck. By hauling on 
these latter chains the stilts are forced down until, rest- 
ing on the rock, they take more or less of the weight of 
the pontoon, as required. By this system, with the help 
of four mooring chains fixed at the angles, the pontoon, 
when the sea is not very rough, acquires almost absolute 
immobility. Two of these pontoons have been in use, 
and there are four steam-power drills on each pontoon, 
These drills are placed 1.50 metres apart along one of the 
two sides of the pontoon, while upon the opposite side 
are four counterweights, also 1.50 metres apart, which 
run in suitable guides. Each drill is connected to the 
corresponding counterweight by means of a chain run- 
ning over pulleys at the top of the respective guides. 
When the four drills have been set in motion they do not 
descend uniformly, because the tenacity of the rock 
varies at different points, and, as soon as a hole is com- 
pleted, the admission of steam to the corresponding 
piston is stopped, and the drill remains at rest till the 
other holes are finished. The average time employed in 
the operation is 45 minutes, and the mean depth of each 
hole may be taken as 1.50 metres. When all the holes are 
finished, the four posts upon which the pontoon rests 
are raised, and the pontoon is moved to a distance of about 
20 metres, by means of the mooring chains, which turn 
it upon its central axis ; and after the charges have been 
exploded, one by one, as will be explained presently, the 
pontoon is brought back into a position such that the line 
of the four drills is 1.50 metres distant from that occupied 
in the former position. The average time occupied by 
these various operations, from the completion of one set 
of four holes to the commencement of the next four, is 
ten minutes. : 
In this way the blasting holes are 1.50 metres apart in 
each direction. The explosive material adopted by 
Messrs. Furness is Nibel’s Cynamite No. 1, in cylindrical 
pieces 0.10 metre high and 0.015 metre in diameter, each 
weighing about 85 grammes, This quality of dynamite 
contains 75 per cent. of nitro-glycerine and 25 per cent. 
of a siliceous sand capable of absorbing a quantity of 
nitro-glycerine equal to 34 times its own weight, without 
allowing it tosweat. When it is lighted and not inclosed 
in a we casing, it simply burns; if the casing is 
strong enough an explosion may take place ; but to make 
sure that this shall ocour, the shock of another explosive 
near it is required. 
The cartridge is constructed of a cylinder of tin 0.047 
metre in diameter and 0.32 metre high, in which is 
laced the charge of dynamite, consisting of nine cylin- 
Rrical pieces of the above-mentioned dimensions, dis 
in three rows, each of three pieces, with the object of 
increasing the surface of contact of the charge with the 
covering. In the middle is placed a charge of gun-cotton, 
with a copper cap, from which two long copper wires, 
covered with gutta-percha, are carried to a frictional 
electrical machine, on Bornhardt’s system, which is fixed 
on the pontoon. This cartridge is introduced into the 
hole by means of an iron tube 0.02 metre in diameter, 
terminating in a copper inverted funnel with a cylindri 
end for receiving the cartridge, which is pushed into it, 
and held securely because it is of nearly the same dia- 
meter. In the upper tube works an iron rod, having a 
ring handle at the top and an enlargement at the bottom, 
which, after the tube has been inserted in the hole, forces 
the cartridge out of the cylinder, the workman pushing it 





down by means of the handle. The cartridge then re- 
mains at the bottom of the hole, which there is no need 
to fill up. After the pontoon is removed, the fourc 

are exploded one by one by an electric spark, thus avoid- 
ing the danger of retarded explosions, as it can always be 
ascertained whether or not a charge has been exploded by 
sending another current through the wires. 

In the neighbourhood of the mine the rock is broken u 
into minute particles, and may even be said to be pul- 
verised ; at a distance from the mine the sizes of the 
pieces increase by degrees till they reach generally the 
weight of 20 kilogrammes, sometimes that of 100 kilo- 
grammes, It frequently happens that the explosion of 
one cartridge causes that of a second, and sometimes even 
of a third, at a distance of 3 metres. These sympathetic 
explosions occur more frequently when the rock is hard. 


(To be continued.) 





NOTES FROM THE SOUTH-WEST. 

Defences of Plymouth.—Penlee battery, the most heavily 
armed of the batteries constructed under the Imperial 
Defence Act, is now completed. Its position in front of 
Folly Tower, Penlee, Cawsand, gives it full command of 
all the approaches to Plymouth Sound. Originally in- 
tended as a masked battery for a 101-ton or 110-ton gun, 
it now carries a 67-ton gun and two 6-in. breechloading 
guns mounted on disappearing carriages. The battery, 
on its present plan, is virtually two batteries. Maker 
Heights battery is also comple It overlooks Cawsand 
Bay. It was commenced by Mr. J. P. Berry, of Ply- 
mouth, and was completed by Messrs. Hill and Co., 
Gosport. Afterwards an additional gun emplacement 
and magazine were constructed by Messrs. Lapthorn and 
Good, Plymouth, and three 38-ton 12.5-in. rifled muzzle- 
loading guns are now mounted. 


Pollution of the Yeo.—Threatened by the Sherborne 


f | Rural Sanitary Authority with an action for polluting the 


Yeo at Goathill, Milborne Port, the Wincanton Rural 
Sanitary Authority inaugurated a new system of sewage 
disposal at Milborne Port. The system had scarcely been 
ot into working order before the authority received an 
intimation from the representatives of Mr. Wingfield 
Digby, M.P., that water which formerly ran into the 
stream which provides the motive power at Goathill Mill 
was being diverted, and threatening proceedings at law 
unless adequate compensation were made. After much 
correspondence, Mr. Digby’s trustees have decided, with- 
out prejudice to their existing rights or their future 
action, not to take any immediate steps to assert their 
rights, but to see how the new scheme is likely to work. 


The ‘‘ Centurion.” —The Centurion, line-of-battle ship, 
is to undergo her gun trials next month, and she will be 
ready for commissioning in the spring. The 29-ton guns 
of the Centurion are protected on a new principle. The 
= are in oval-shaped turrets supplied by Messrs. 

hitworth and Co., and they are further protected with 
a stout steel framing inside. The sloping shape of the 
turrets is designed to deflect shots upwards, and the holes 
in the turrets, through which the guns protrude, have 
been made as small as possible. The total weight of the 
turrets and — is 220 tons, and they can be worked by 
hand as well as by steam. 


Shipments at Barry.—The total shipments from Barry 
Dock last year were about 4,000,000 tons. 


Rhondda and Swansea Bay Railway.—The section of 
the Rhondda and Swansea Bay Railway between Port 
Talbot and Briton Ferry was opened for traffic on 
Monday. The directors expect that the line will be 
completed in about five months. 


Penarth Pier.—A meeting of the shareholders in the 
Penarth Promenade and Pier Company, Limited, was 
held on Friday at Cardiff, Mr. T. Morrell in the chair. 
The chairman stated that a good number of shares had 
been applied for, and that the works would be proceeded 
with at once. The pier would be opened on Whit Mon- 
day if possible. 

Cardiff.—Steam coal has been in good demand. The 
best descriptions have made 16s., while secondary quali- 
ties have brought 15s. to 15s, 3d. per ton. The inquiry 
for household coal has also been good; No. 3 Rhondda 
large has been quoted at 14s. 6d. to 14s. 9d. per ton. Coke 
has shown little change, foundry qualities making 20s. to 
20s. 6d., and furnace ditto 17s. 6d. to 18s. 6d. per ton. 
Patent fuel has brought about 14s. per ton. The iron and 
steel trades have continued inactive, but prices are nomi- 
nally unaltered. 


Newport Docks and the Great Western Railway.—It is 
hinted that there is some probability of the Great 
Western Railway Company becoming the owners of New- 
port Docks. The Great Western, in view of the fusion 
of the Taff Vale and Rhymney Railways and the creation 
of the Barry Dock and Railway, is said to be not indis- 
posed to obtain more dock accommodation. 


Cardif Harbour Trust.—On Thursday a deputation 
appointed by the Harbour Trust Committee of the Cardiff 

own Council, waited upon Sir W. T. Lewis (as repre- 
senting Lord Bute) at the Bute Estate Offices, Cardiff. 
Sir W. T. Lewis intimated that Lord Bute was willing 
to assist the formation of a trust. The scheme under 
consideration embraces the Glamorganshire Canal and the 
whole of the Lord Bute dock property, both to the east- 
ward and the westward, and gir ef a Lewis suggested 
that an engineer should be called in to arrange details. 


The ‘‘ Hazard.”—The Hazard, torpedo gunboat, now 
building at Pembroke, is to be launched on February 16. 
She will then be sent to Devonport to undergo her steam 
trials, and to be completed for sea. 





Ely Harbour.—The Baku Standard, with 4700 tons of 
Russian petroleum, arrived at the Victoria wharves, Ely 
Harbour, on Sunday evening. Pumping wasstarted at ten 
o’clock, and the whole cargo was discharged by eight 
o’clock on Monday evening, when the steamer took coal in 
her bunkers and proceeded to sea. The Baku Standard, 
which belongs to the Bear Creek Oil and Shipping Com- 
pany, proceeds to the Tyne to get her furnaces made 
suitable for burning refuse petroleum instead of coal. The 
Snowflake, of 4000 tons, also belonging to the Bear Creek 
Company, is now on her way to Cardiff with a cargo of 
American oil. 


The ‘‘ Repulse” and the ‘* Royal Oak.”—The torpedo 
tubes for the battleships Repulse, building at Ports- 
mouth, and — Oak, ——— at Birkenhead, are to be 
constructed at Keyham. In order that the tubes may be 
completed in accordance with the programme of work 
arranged for the present financial year, the Lords of the 
Admiralty have given instructions for the men in the 
torpedo shop at Keyham to work overtime until the tubes 
are finished, 





LAUNCHES AND TRIAL TRIPS. 

Messrs. Larrp BroruErs launched from their works 
at Birkenhead on Thursday, December 28, a twin-screw 
steel torpedo cruiser built to the order of the Argentine 
Government. This is the fifteenth vessel built by this 
firm for the Argentine Navy. She wasnamed Patria, the 
christening ceremony being performed by Mme. Massot, 
wife of Lieutenant-Commander Massot. The Argentine 
Minister was unable to be present, but the Naval Com- 
mission was represented by Captain Manuel Barraza and 
Mr, T.. W. Hughes, the Government inspecting 
engineer. The Patria may be described as an enlarged 
and improved vessel of the Halcyon type in the British 
Navy. An important departure from the vessels of her 
type in the British Navy is the substitution of a complete 
spar deck for the poop and forecastle. She has a length 
of 250 ft., with 30 ft. beam and 16 ft. depth, and her 
tonnage is 1183 tons O.M. ‘The machinery, which is 
complete in Messrs. Laird’s shops ready for putting on 
board, consists of two sets of triple-expansion engines of 
1250 horse-power, each driving a three-bladed propel- 
ler with steel boss and manganese bronze blades; 
distillers and evaporators of large capacity, and complete 
electric installations in duplicate are provided. The 
boilers are of steel, four in number, of the locomotive type, 
working at a pressure of 155 lb. per square inch, to be 
worked under the closed stokehole system. The arma- 
ment will comprise quick-firing guns, machine guns, and 
five torpedo tubes. 


Messrs. R. Craggs and Sons, Middlesbrough, launched 
on December 22 a F or. steamer named Barnstaple 
for the Jamaica and Boston (U.S.A.) trade. Her dimen- 
sions are: Length, 240 ft. 6 in.; by 314 ft. beam by 17 ft. 
24 in. depth to main deck. Sheis of the awning deck type, 
and will be fitted with special fast-running triple engines 
of about 1700 indicated horse-power, by Messrs. West- 
o= English, and Co., of Middlesbrough ; sieam is to 

supplied by boilers of extra size, working at 160 lb, 
pressure, 





CoNTEMPLATED INDUSTRIAL EXHIBITION IN STOCKHOLM 
IN 1897.—At a meeting held recently in Stockholm there 
appeared to bea general feeling for holding an exhibition 
in Stockholm in the year 1897. This plan is likely to 
meet with universal support, at least in East Sweden, in 
preference to the projected exhibition in Malmié, on the 
west coast. 


RussIAn Coat MIninG.—The extraction effected by the 
Dombrowa (Russia) Collieries Company in 1892-3 was 
560,316 tons, as compared with 552,709 tons in 1891-2. 
The total of 560,316 tons, representing the extraction of 
1892-3, was disposed of as follows: Sales, 511,893 tons ; 
consumption at the mines, 32,892 tons; stocks in hand, 
15,531 tons. The net profit realised in 1892-3 was 31,699V., 
of which 17,077/. was applied to the payment of a dividend 
at the rate of 7 per cent per annum, 


UrTtToxeTeR WATER Worxks.—An Act of Parliament 
was obtained to enable the Uttoxeter Rural Sanitary 
Authority to construct water works at Uttoxeter, to be 
supplied with water first from Bramshall spring ; with 
a proviso that if such spring was certified as insufficient 
by the Local Government Board, certain springs at 
Somershall might be taken compulsorily. he 
Government Board Inspector, Colonel Ducat, R.E., held 
an inquiry on December 12 as to the sufficiency of the 
Bramshall spring. The clerk, Mr. Hawthorn, attended. 
Mr. W. H. Radford, C.E., of Nottingham, the engineer 
of the works, gave evidence that the water works been 
carried out at a cost of 48007. for works only. There 
had been 838 houses connected to the mains, producing 
an income of about 450/. a year, which was increasing 
daily, making the works a financial success. He always 
advised that the Bramshall spring would be insufficient 
for a population of 5000, requiring 75,000 gallons a day, 
and they found they had only 37,500 pA ore piace i 
from there in dry weather. here was not sufficient to 
give a constant supply, or to fill the service reservoir, 
which holds 150,000 gallons. The Somershall springs 
were 3} miles away, and they would give a sufficiency of 
water, a in very extraordinary dry weather. The 
water would be delivered by gravitation, like the Bram- 
shall water. The authority had sufficient funds in hand 
for the extension, and wanted to carry it out at first, but, 
in consequence of — from landowners, they were 
unable to do so. ere Was no opposition, 
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* asshennianeamiats — PATENT 


CompPitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete speci, ‘ton, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS, &c., ENGINES. 


18,118. T. Gilbert-Russell. Neasden, Middlesex. 
Explosion Engines. [8 Figs.] October 11, 1892.—This in- 
vention consists of an explosion engine, having a cylinder @ pro- 
vided with bulkheads b, and containing a vibratory compound 
piston so arranged that the cylinder is divided into four com- 
partments, each of which has inlet and exhaust valves, operated 
so that an explosion takes place in one compartment, the 
ejection of the products of combustion of the previous explosion 
from another, the introduction of a charge of explosion mix- 

















ture in another, and the compression of the charge in another, 
the four operations taking place in each compartment consecu- 
tively, so that an explosion is obtained for each vibration of the 
piston. The four blades of the piston and the four bulkheads of 
the cylinder are arranged so that two explosions are ol d for 
each vibration of the piston. The rock shaft f and piston c are 
formed hollow for the circulation of water. Means are provided 
for cutting off the gas supply to the several compartments. 
(Accepted November 15, 1893). 





GUNS, &c. 


18,114. F. A. Hollenbeck, Syracuse, Onondaga, 
New York, U.S.A. Breechloading Small Arms. 
(3 Figs.] September 27, 1893.—This invention relates to hammer- 
less breechloading firearms. The cocking lever is connected 
with the hammer and operated by the barrel lug, a cam throwing 
the lug and cocking lever into operative connection. The for- 
wardly extending cocking arm of the hammer is movable longi- 
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tudinally of the firearm. The hammer is mounted on a support, 
and springs engage with them and hold them in fixed relation 
with a supporting bolt. The cocking arm moves with the hammer 
in both directions, and a sear retains the hammer in cocked 
position, a sear notch being engaged by the sear when the 
barrels are in position to be removed, the cocking lever being 
thus retained in position to permit their removal and return, 
(Accepted November 8, 1893). 


MACHINE TOOLS, SHAFTING, &c. 

1293, W. Ward, Sunderland. Hand-Drills. (2 Figs.] 
January 20, 1893.—This invention relates to a hand-drill. The 
Support consists of a bent rod having a socket at its upper end 
tapped to receive a hollow screw c which passes through it, 
extending for some distance on both sides. Through this screw 





passes the rod carrying the drill, this rod bein 
than the screw, and moving loosely in it, but being prevented 
from coming out by a boss a! at each end. Two arms are fixed to 
the screw, one at each end, the upper one having its end bent 
slightly upwards. The handle arm is pressed down, and causes 
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the screw to revolve, and this is done until the drill meets the 
article in which the hole is to be bored. The rod is furnished 
with a number of holes, into one of which a pin is placed, which 
holds up the bracket, the bearing surfaces causing it to project at 
right angles. (Accepted November 22, 1893). 


RAILWAY APPLIANCES. 


2319. C. W. Mc er, Welliston, St. Louis, Missouri, 
U.S.A. way Cars. [10 Figs.) February 2, 1893.—This 
invention relates to means for preventing railway cars from 
leaving the raile, and consists of horizontally and vertically ad- 
justable attachments secured to and carried by the car-truck 
frame upon both sides of the cars, these attachments having 
rollers with an annular flange upon the lower edge of their 
peripheries adapted to engage under and along angle guide strips 
secured to vertical standards carried by the ties. This attachment 
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comprises a three-sided rectangular frame, the back plate of 
which has upwardly projecting arms secured to the truck beam, 
a three-sided rectangular frame bolted within the sides of the 
outer frame, bracket arms holding the inner frame to the jour- 
nal supports. In front of the inner frame is a horizontal opening, 
through which ears upon an interior casting project. A hori- 
zontal rod, secured in the outer frame, engages the adjustable 
casting, a spring upon the rod determining the movement of the 
roller. (Accepted November 15, 1893). 


23,952. J. S. Fairfax, London. ((. Johnston, Durban, 
Natal, South Africa.) Automatic Couplings for Rail- 
ways. [7 Figs.) December 28, 1892.—This invention relates 
to an automatic coupling for railway rolling stock, by which 
railway vehicles may be automatically coupled together when 
brought into contact. A guide-box is secured in a central 
position to the end framing of a vehicle, and is bored to receive 
a socket combined with a pulling bolt. A buffer d is fitted 
within the socket and connected with it by a vertical pin, so 
that it is free to move through a horizontal arc upon the pin e 
as a centre, alittle play being allowed in the hole. The buffer d 
carries a spiral spring and washer, the latter being wedge- 
shaped vertically, and fitting correspondingly to the front portion 
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of the socket, which arrangement tends to keep the axial line 
of the buffer d quite central, while the pin allows a slight radial 
movement under pressure to adapt the parts to the curvatureof the 
rails. The head of the buffer d carries a coupling hook h, forked 
at the bottom where it is pivoted to the horizontal pin #, the front 
end of the hook jin theough an orifice in the top of the buffer 
head. The orleontal pin i also carries a pivoted coupling link 
having a slight depression on its upper face to receive the nose of 
the seogins hook h, which is lifted from that tion by the 
shackle & and attached chain / when actuated by the uncoupling 
gear. The coupling link with its depression is so formed as 
facilitate the sliding action of a similar link and coupling hook 





over its surface when brought together for aut t pling, 
and the shape of its pivoted ends tends to keep it in a horizontal 
position. The inner part of each buffer head is funnel-shaped, 
thus facilitating automatic coupling by guiding each opposite 
coupling link into a central iti The ling device 
consists of a bar m sliding in guides » mounted transversely on 
each vehicle end, so as to be actuated on either side by pulling or 
pushing either handle o. Alever pis pivoted to one of the guides n, 
and carries at its free extremity an eyebolt 7, whose circular 
shoulder rests in a V-shaped cam depression made in the central 
= of the sliding bar m. On actuating the slide bar m by one of the 
andles 0, the pivoted lever p is raised up from its lowest position 
to its highest, and holds the bar against vibratory movement by 
an inclined shoulder resting against the circular shoulder of 
the eyebolt qg. The small chain / connects the eyebolt q with the 
shackle & on the coupling hook h, and lifts the latter in un- 
2 pli . when actuated by the sliding bar m. (Acc2pted November 
2, 1893). 











STEAM ENGINES AND BOILERS. 

m, Eccles, Lancs. Pressure-Re- 
(3 Figs.) January 13, 1893.—This inven- 
tion relates to the construction of reducing valves for regulating 
the pressure of steam, the object being to obtain variable pres- 
sures, and so regulate them that, should the initial pressure from 
the generator be decreased, the reduced pressure is still a constant 
proportion of it. Fixed in the casing @, immediately above the 
valve seating al, is a cylindrical chamber }, in which fits steam- 
tight a plunger c connected to the valve spindle d. The latter is 
prolonged above the piston c, and connected near its end to one 
end of a lever f by a slotted joint at f'. The fulcrum of this lever 
J passes through a block capable of sliding in a slot in the lever, 





and the other end is connected to a rod g, at the lower end of 
which is a piston fitting steam-tight into a second cylinder h 
formed in the top of the valve casing a, and of twice the area of 
the piston c. The fulcrum of the lever / is carried by a block i 
capable of sliding in a cap & fixed on the valve casing a, and 
formed with a bush through which passes a screwed rod / fitted 
with a handle, by means of which the fulcrum can be adjusted 
in the slot of the lever /, thereby regulating the reduction of the 
steam pressure. Immediately above the top of the valve spindle d 
a screwed spindle is mounted, passing through a bush carried by 
a bridge piece, so that when required this screw spindle m is 
turned and brought to bear upon the upper end of the valve 
spindle d in order to close the valve, which can be used either as 
a reducing ora stop valve. The recessed end of the spindle m 
also forms a guide to insure the vertical position of the spindle d. 
(Accepted November 22, 1893). 


1051. A. S. Bower, St. Neots, Huntingéion. Steam 
Boilers. (3 Figs.) January 17, 1893.—Accordiny to this inven- 
tion, at the lower part of the water space of the bviler « tube is 
provided, having its one end open to the water space at one end 
of the boiler, and its other to the water space at the other 
end. In this tube is mounted a device, which, on being 
rotated, draws water from one part and discharges ‘t at another 
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into a space separated by a plate. Water is drawn from the rear 
of the boiler and is forced into the space at the furnace end of 
the tubes, and thence is delivered into the main body of the 
boiler to give circulation throughout, to cause a body of water 
to be maintained over the tubes and tubeplates. A plate may be 
arranged between or around the boiler tubes to direct the 
circulating water along and in contact with the outer surface of 
the tubes. (Accepted November 22, 1893). 

21,986. J. J. Royle, Manchester. Reducing Valves. 
(2 Figs.) December 1, 1892.—This invention has reference to 
Patent No. 6231 of 1882, and consists in constructing the body 
casting to wholly inclose the working cylinder n, which is sus- 





pended from the upper part of the casting by a screwed neck in- 
stead of being introduced from the outside. The lower part of 
the casting is formed with an opening C and cover plate D. The 
escape valve is screwed on to the outside of the casting, which is 
moulded to receive it. (Accepted November 22, 1893). 


MISCELLANEOUS, 
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661. J. W. tehell, Ra’ , Lancs. Rag 
* { igs.) December 9, 1892.—This invention has for 
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to | its object to provide means by which the material can be removed 


from a rag engine, such as is used in the cleaning of cotton waste 
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or rags, without stopping the machine. To the tank A an addi- 
tional chamber E is added, and is provided with two openings 
e, e' communicating with the interior of the tank A. The 
chamber E is, when desired, separated from the tank A by the 
sliding sluice F, fitted into the 4, jag) e. The door F is arranged 
to slide vertically, it being raised to open it, and lowered to close 
it, and when the machine is at work is kept closed. A second 
sliding door G is provided to work in conjunction with the sluice 
F, and is placed between the end of the diaphragm a and the end 
of the tank A, so that when closed it stops the circulation of the 
material through it, and directs the current of the material as it 
flows through the machine into the additional chamberE. The 
door G has also a vertically sliding movement to open and close 
it, and is situated in a chamber below the machine, so that when 
open it is below the material in the tank A, and the raising of it 
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closes the aperture a’, in which it fits, and diverts the direction of 
the current of the material. It is provided with a sharp edge on 
the upper end to sever any of the material that ag upon it as 
itis raised. To the upper edge of the door G are fitted two up- 
rights g and a crosshead g!, by which it can be raised. The doors 
F and G are opened and closed by rods attached to a piston and 
cylinder, so that the door F may be opened and G closed simul- 
taneously. In the chamber E is a conveyor H, on to which the 
material is directed as soon as the current is diverted by the 
opening ofthe door F and closing of the door G. The conveyor H 
is previously set in motion and lifts the material up out of the 
tanks A re E, and delivers it out over the other end into a truck. 
When the material is all removed from the tank the doors are re- 
turned to their normal position, and a fresh batch of material can 
be filled in without stopping the machine at all, either to discharge 
or refill it. (Accepted November 22, 1893). 


898. J.C. Bull, Erith, Kent. Screw Propellers. 
(5 Figs.) January 14, 1893.—This invention relates to screw 
propellers. Around the circumference of the boss } are formed 

rooves bl, one toeach blade c of the propeller, and each groove 
s formed undercut and dovetailed, and the root of each blade c 
is correspondingly formed sothat the — may be increased or 
reduced by moving the root of the blade to either end of the 
curved groove b'. To prevent the blade c working out when 
the propeller is in action, loose blocks d are provided and 





are arranged at each end of the grooves b!, and are capable 
of sliding in them, and each of these distance-pieces d is 
formed with a long slot d! in it to admit of the passage of a 
stud d2 which screws into a tapped hole formed in the boss }, and 
carries a nut so that it can be screwed down upon the distance- 

iece d in order to fix the latter in the desired position, whilst 
he slot @' admits of a certain range of adjustment. Means are 
provided for preventing the blade c at its root becoming fixed. 
(Accepted November 22, 1893). 


1075. H. F. Buchan and W. L. Peters, London. 
Preventing Water in Pipes from Freezing. [4 Figs.) 
January 17, 1893.—The object of this invention is to prevent the 
water in exposed pipes from freezing. The pipes a are partially 
surrounded with other pipes b, made of sheet zinc, and the inside 


ig lined with thick felt c. A piece of metal is bent so as to form 
a ring, and the two ends are bent outwards so as to form two 
arms /, to each of which are attached eyes. The ring is inserted 
in the socket d and slots cut for the arms to extend through. 
(Accepted November 2?, 1893). 


to apparatus for heating and ventilating, especially in the ven- 
tilation of sewers, from which the foul gases are drawn by a 
burner heating a stove, and the principal object is to prevent 
any danger of explosion due to the ignition of combustible gases 
present on the sewers. The flame of the burner of the stove is 
provided with passages which are distinct and separate from 
those through which the gases from the sewer pass. The 





burner is inclosed in a chamber A from which a tube G rises’ 
this tube being surrounded by a series of superposed rings K 
provided with a cover H, so that the products of combustion 
from the stove or furnace burner pass up the inner tube and 
down between it and the surrounding rings, and through an 
outlet provided for it. The air and gases from the sewer pass up 
outside the series of rings to the exit chamber. (Accepted No- 
vember 22, 1893). 


1119. G. Cotton, Willaston, Crewe. Distributor for 
Seeds, &c. (6 Figs.) January 18, 1893.—This invention relates 
to Patent No. 12,088 of 1891, and consists of a rotary seed-box in 
place ofa stationary one. This seed-box consists of a perforated 
cylinder A, provided with an outer perforated casing, which is 
capable of sliding on the cylinder and of covering and uncovering 
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the perforations in it. The cylinder is divided into compart- 
ments transversely to prevent the seed accumulating at one end, 
and has a longitudinal opening covered by a lid, through which 
the seed may be supplied to the compartments. When the per- 
forations in the cylinder are uncovered by the outer sleeve, the 
seed drops out, and as the cylinder revolves fresh holes are pre- 
sented to the seed. (Accepted November 22, 1893). 


935. J. Moorhouse, Shaw, Oldham, Lanes. Self- 
Alen Spinning Mules. [4 Figs.) November 18, 1892.— 
In this invention the parts A, Al and boss A2 constitute the 
lever, which is mounted on a pin B fixed to a salmon-head lever. 
The copping falier chain D passes under the pulley E mounted 
loosely on a stud F on the lever, and also under the boss A2 of 


the lever, which is made wider to receive the chain, and con- 
tinuing Me ange is secured to the arm A and connected to the 
counterfaller chain G. The additional arm H also forms part of 
the boss A2, and is provided at its extremity with a projecting 
1808), made to extend under the lever. (Accepted November 22, 


20,521, R. J. Werner, Aarhus, Denmark. Ratchet 
Mechanism for Driving Lubricating Pumps, &c. 
(5 Figs.] November 12, 1892.—This invention has reference to 
means for driving lubricating pumps, and consists of a ratchet 


wheel a a teeth of different pitch at different parts of its 
periphery, so that when the stroke of the paw! c used for actuating 
the wheel is increased to an extent less than the pitch of the est 


results, owing to the pawl at a certain point of the periphery of the 
wheel having a greater effective travel. A pivoted arm is 
mounted on the frame carrying the ratchet, and has a fork-shaped 
end, within which the edge of the ratchet wheel is capable of 
being clamped by means of a spring f mounted on the fork, and 
the tension of which is capable of being regulated, whilst the fork 
is retained in position relatively to the ratchet wheel a by means 
of a pin mounted on the fork and engaging in an annular groove 
- — in the adjacent side of the wheel. (Accepted November 
5, 3). 

21,150. J. Marshall, Gainsborough, Lincolns. 
rl pone Machines. [2 Figs.) November 21, 1892.—This 
invention relates to thrashing machines, and its object is to 
provide means by which cavings, short straw, &c., are passed 
through all the cutting and bruising drums. This is effected by 
introducing an elevator on the side of the thrashing machine, 
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this elevator being driven at a slow speed and fitted with large 
pulleys a, a2 and double belts B, with cleads b attached tothem 
to elevate the cavings, chaff, &c., from the hopper of the dressing 
shoe, and deliver them to the upper part of the machine, so that 
they pass through the cutting drums and thence through the 
lower ones. (Accepted November 22, 18938). 


683. A. M. Robinson, Rochdale, Lancs. Sifting, 
&c., Materials. [1 Fig.] January 12, 1893.—The object of 
this invention is to provide means for sifting, &c. Sieve frames 
b, c are formed in steps, and each is suspended freely and adjust- 
ably at one end, and rests at the other on a knocker g, having 
rotary motion imparted to it. Two of these frames are arranged 














in series so that the material passing through the sieves of one 
frame falls on to those of the one beneath. One of this series of 
sieve frames is combined with another frame, so that the material 
passing through the lowest sieve of a series passes on to the sieves 
of the next. Spouts are provided for taking off the tailings from 
each frame and the material passing through the sieves of the 
last frame. (Accepted November 22, 1893). 
717. G. Talbot, Hemingborough, Yorks. Tunnel- 
. (2 Figs.) January 12, 1893.—The object of this invention 
is to dispense with the use of individual props for holding 
up the planking which supports the roof between the shield 
and the extreme end of a tunnel while excavations are pro- 
ceeding. An arched rib A composed of segmental pieces of wood 
bolted together is placed between the shield B and temporary 


rops C erected to support the planking D. This rib A is carried 
y a sill E E! of timber supported transversely of the tunnel, its 
lower ends resting on wedge pieces F, whilst between its outer 
periphery and the roof and side planking D, wedges G are driven 
in to provide solid bearing. When the shield is moved forward, 
wy a. a a pea Mla being then supported by 
e shield, the rib is mov striking out the wedges. 
November 22, 1893), . “ on er 


UNITFD STATES PATENTS AND PATENT PRA EB. 
i with illustrations of inventions eee ie tee 
United States of America from 1847 to the present time, and 
reports of trials of — law cases in the United States, may be 





tooth, a correspondingly quicker rotation of the ratchet wheel 





20,781. S. Holman, London. Heating and Venti- 
lating. [4 Figs.) November 16, 1892.—This invention relates 


consulted, is, at the offices of ENGINBERING, 35 ford- 
-_- , gratis, , 35 and 36, Bedford 
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f) BRICK-MAKING MACHINERY 


FOR EVERY DESCRIPTION OF CLAY. 
SPHCTA LET YT 
Patent Combined Stiff Plastic Brick-making and Pressing Machine, is entirely auto- 
matic, and produces a Plastic Pressed Brick ready for taking direct to kiln. 


, Works with a minimum of wear and tear, and requires less than half power to drive 
than any similar Machine in the Market. Is entirely self-contained, no foundation 
whatever being necessary. 


re eveeat WILLIAM JOHNSON, 
& ere — Castleton Foundry, ARMLEY, LEEDS.» 


London Offices: 45, POULTRY CHAMBERS, POULTRY, E.C. 











Also Maker of Cement Machinery, Coal Briquette Machinery, Soap Machinery, Mortar Mills, &., &c, 
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MECHANICAL ENGINEER, 

GOLD MEDAL, — betvedere Boad, Westminster Bridge, LONDON, 8.8 SILVER MEDAL, 
Class &2. Class 65. 
—s— IMPROVED PATENT SIMPLE OR a 
HIGH-PRESSURE Pe DOUBLE-ACTING 

AIR S-CYLINDER ENGINES © 
COMPRESSORS Over 144,750 HP. Supplied, ENGINES 

aa Driving noel he, 
TORPEDO SERVICE, &e. AS FITTED ON H.M. YACHT 


AS IN GENERAL USE IN BRITISH 
AND FOREIGN WAR SHIPS. 


“VICTORIA & ALBERT,” 
H.M.S. “ROYAL SOVEREIGN,” &. 
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W.H. ALLEN & CO., 


WoRK STRAT WORKS, ae LONDON, S.E. 
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Dock Purposes. 


CONDENSING PLANTS. 


40-in. DOCK PUMPING ENGINES as supplied to numerous Docks in England aud 1 Abroad. Made in all sizes up te 
5 ft. diameter of pipe- ont 


SIMPLE AND COMPOUND ENGINES. 
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We make a speciality of Castings for the js aren part of Toolsand Machines, supplying clean, sound, and soft cas’ which 


& very considerable saving in time of mach producing a finished article wi a surface like po lished steel, and =o 
Send for Samples of Malleable, Annealed, and Soft ane. 
Baw R YT Ww ArLrz ORE &z CO., CHARTER STREET 
____Largest Makers of Malleable, Soft and Fine Castings. MANCHESTER. 


The COMPTOMETER Performs 
All Arithmetical Problems 


Connected with accounting and scientific computation 
at a saving of sixty per cent of time. It insures abso- 
lute accuracy and relieves all mental strain. Foots 
scattered items just as well as regular columns. Many, 
after trying one Comptometer, have purchased two, 
three and four. 


Potsdam Red Sandstone Co., Potsdam, N. Y., U. S. A., write: ‘It is 
no ee to say that the Comptometer enables one man to do the 
work of two.’ 
The Comptometer is the only rapid and practical adding machine, and 
for Multiplication and Division, most rapid in the world. 
Pamphlet Free. 


Felt & Tarrant Mfg. Co., Chicago, U. S. A. 
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KENNEDY'S PATENT WATER METER 60., L> | 


GLENFIELD CO., LIMITED, 
KILMARNOCK, SCOTLAND. 
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105,000 IN USE. 
WINE PRIZE MEDALS). 


SLUICE VALVES, AIR VALVES, RELIEF VALVES, 
HYDRANTS, STANDPOSTS, 





AND ALL CLASSES OF WATER FITTINGS. sed 


CRANES 


STHAM 4s HAND OF ALL TYPIS 
With Quick Motions. 


GOLD MEDAL, 
Liverpool, 1886. 
OVER i00 IN USE ON 
Manchester Ship Canal Works 





“MERSEY” 


DONKEY PUMPS 
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DOUVUBLEH ACTIN G. 





MADE IN EIGHT STANDARD 
SIZES. 





AS SUPPLIED TO THE 
Cunard, 
White Star, 
Inman, 
Guion, 
Pacific, 
West India, 


China, 
AND OTHER 


OCEAN STEAMSHIPS. 





SAGOMAL. Price Lists on Application. 


‘JOHN H, WILSON & 60." 


Works: “Sitti” LIVERPOOL. ™ 


SANDHILLS, 
London Office—6, DELAHAY ST., WESTMINSTER, S.W. 
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GUIDE-BEARINGS FOR RAILWAY 
ROD-CONNEOTIONS. 

In the earliest days of railway construction, the 
point lever was immediately adjacent to its switch. 
When it began to be customary to group two or 
three point levers together, for the greater conve- 
nience of shunting operations, the rods lay on the 
ground, or were only held up by the interposition 
of a crank between the lever and its switch. The 
introduction of lever frames, which grew out of the 
requirement for a thoroughly centralised control 
over the traffic at junctions and crossings, brought 
into general use guide-bearings for rod-connections. 

Given railway points and facing-point locks 
worked from the signal cabin, their control by 
means of the frame levers is largely dependent upon 
the efficiency of the guide-bearings. This is more 
and more the case as the length of the rod-connec- 
tions is increased between the lever and its work. 
Practically it is a matter of friction, strain, and 
adequate protection. 

The crutch forms of Figs. 1 and 2 introduced 
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the idea of protecting the rods from displace- 
ment, as well as the mere idea of raising them off 
the ground. It may seem odd, but the form of 
Fig. 2, which looks so much like an odd kind of 
foot-scraper, appears still to be the standard pattern 
of the Metropolitan Railway Company, and the 
only concession allowed to modern invention is a 
slight eeparation between one rod and another 
where one crutch supports multiple rodding. Every 
rational observer must have recognised the con- 
siderable advantage to be gained by adapting some 
form or other of antifriction roller as a guide-bearing 
device. It would furthermore seem possible that 
some form of support of the nature of a hanging 
link would reduce friction to a minimum. How- 
ever, it has taken many years to develop these theo- 
retical ideas into ultimate practical forms. In the 
succeeding paragraphs we shall endeavour to trace 
the steps through which this development has 
passed, 

Before dealing with the various designs sub- 
stituting the axial friction of the rotating roller for 
the mere sliding friction of the rod’s under-face 
upon the surface of its bearing block, it will be as 
well to consider the rod which has to be carried. 

Three kinds of rodding have been employed, 
viz., solid rod, pipe, and channel iron, but the rival 
merits of the two latter only need be considered, 
The tube form (commonly specified as 1-in. gas 
pipe weighing 2 lb. per foot run) gives the maximum 
strength for weight. The trouble with such pipe- 
rod is two-fold, namely: (1) the nature of the joints, 
and (2) liability to buckle under certain circum- 
stances. The inverted channel form (2-in. channel 
iron weighing 3 1b. per foot run) excels in every 
way excepting that its extra weight loads a frame 
lever very heavily when working remote points, 
and that its rigidity, which frees it from practical 
danger of buckling, prevents its being led round 
gentle curves without break. 

Channel iron rides saddle-backed over a flat- 
topped roller ; if lying at the same elevation as 
pipe-rod, it may have the advantage over pipe-rod 
of either a larger antifriction roller or more 
clearance underneath the roller, which, moreover, 
has not the weak rim of the grooved form of 
roller. Again, channel iron rodding excels in its 
joints, which are open to inspection, cheap, secure, 
and not liable to the slightest loose play, a well- 
recognised danger with some of the pipe - rod 
couplings of the spigot-and-faucet kind, commonly 
used instead of the more expensive screw-threaded 








joints. Channel iron rodding is laid, disconnected, 
and relaid with greater facility than its rival. 

When the frames of guide-bearings are one or 
other of the hooded forms, or when an upper anti- 
friction roller has been introduced into one of those 
awkward designs where it is not readily replaceable, 
the socket-fitting joints of pipe-rodding make the 
latter rather difficult to lay in position, and it be- 
comes even extremely awkward to effect repairs 
after damage. On lines where channel iron is in 
vogue, its use gives way to that of its rival as the 
preferable form for leading rod-connections, with- 
out break, round curves. 

Where pipe-rodding has to accommodate itself to 
a path of gentle curvature, there is an inherent 
liability to buckle, increasing with the length of 
rod-connection and the total load put upon the 
lever. Otherwise, buckling may be attributable 
to (1) faulty material ; (2) faulty construction, of 
which more must be said further on ; and (3) pure 
accident, as, for example, when the operator forces 
over a point-lock lever whilst the switch tongues 
do not lie fully over in either direction. 

Fig. 3 represents an early design which has fitly 
survived to the present day ; its simple wrought- 
iron hood-like frame has advantages over later 
forms of standards of cast iron, and its sole dis- 
advantage lies in the fact that for multiple rodding 
it is convenient to have the standards of adjacent 
guide-bearings mutually supporting each other, and 
bedded in common on one wooden sleeper. Fig. 4 
illustrates the earliest combination of antifriction 





roller design with separate compartments for the 
accommodation of multiple rodding. 

There next prevailed a ‘‘ boxing in” idea for pro- 
tecting guide-bearings from weather and obstruc- 
tion. Twosuch formsare illustrated in Figs. 5 and 6. 
That shown by Fig. 5 had a strong cover, but 
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the protection of all the box-like designs when ex- 
posed to drifting snow or sand, may sometimes be 
worse than no protection. The boxed-in form now 
only prevails in connection with ‘‘ ball-bearing” 
rollers, a comparatively recent invention, of which 
more anon. Fig. 5 possessed the novelty of 
rollers revolving on trunnions, whilst Fig. 6 
retained the use of rollers that were spindle- 
mounted sheaves. Fig. 6 illustrates the earliest 
form of frames built up in sections, and thus 
capable of extension for the accommodation of 
extra rodding by a handy form of addition. 

Figs. 7 and 9 may be likened to Figs. 5 and 6 
respectively, but uninclosed, and provided with 
upper antifriction rollers. In Fig. 7 the standards 
of the combined frame approximate to the modern 
form, whilst in Fig. 9 the separated or sectional 
standard is seen developing into the more modern 
form of double-faced or ‘‘ universal” type of stan- 
dard. Fig. 8 represents much the same idea as 
Fig. 7, but the lower antifriction rollers are trun- 
nioned instead of being spindle-mounted rollers. 
The reference numerals are used to indicate the 
illustrated figures in historic sequence as nearly as 





possible ; but at different periods many variations 
of these forms have been locally used. In stan- 
dards for single rods a form resembling Fig. 7 
existed at a date at least as early as the intro- 
duction of Fig. 5. 

The present pattern of the London and North- 
Western Railway closely copies the form of com- 
bined standards of Fig. 7, excepting that the anti- 
friction rollers (being trunnioned rollers, as in 
Fig. 8) are supported on bearings on the interior 
faces of the standards, and the rollers are flat- 
backed to bear 2 in. channel iron rodding. 
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We have now reviewed a eelection of all the 
more interesting early forms which introduced 
the rotating antifriction roller, first as an under 
guide-bearing, and then as an additional upper 


holding-down device. Some engineers have de- 
clined to attach any practical value to an upper 
roller ; it has had a kind of spontaneous growth, 
but its use and misuse deserve on that very account 
a better and more critical examination than they 
have yet received. 

Figs. 10 and 11 are diagrams representing two 


‘forms of the system of grasping the rod by three 


circumposed rollers, which in one cage are ‘‘ ball” 
rollers, and in the other hollow- backed rollers closely 





encompassing the rod. Theoretically the friction of 
one form is exactly equal to that of the other. In 
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practice, however, balls of very small diameter, being 
more smoothly surfaced, give better results than 
other rollers of the same diameter, but not better 
results than are attainable by the use of larger 
hollow-backed rollers. For the present the merits 
of travelling rollers verss rotating, but non-travel- 
ling rollers, must remain in abeyance whilst just 
one single point is being established in connection 
with the grasping system and the buckling of rods. 
When the rod, travelling in one direction, deflects 


under the strain of compression, it favours one 
roller and neglects another, but on its return 
journey, being under tension, it changes and rides 
on the neglected roller. Next let us consider the 
result of similar actions in the case of the ‘‘ holding- 
down” system of the top roller of the diagrams, 
Figs. 12 and 13 ; either the amount of buckling is so 
slight that the small top roller barely comes into use, 
or the buckling being greater, the whole apparatus is 
lifted and rocked intermittently. In the case of 
the bearings of Fig. 11, the rod being elevated less 
than 1 in. above the frame bed, the rocking action is 
not so severe as it may be in the case of Fig. 12, 
where the rod is elevated, say, nearly4in. Now all 
forms of bearings are designed for being fixed by 
coach screws to pieces of timber bedded in the more 
or less yielding ballast. Such foundations will bear 
excellently well the weight of the rod travelling to 
and fro over its lower roller, but are not so well 
adapted to withstand rocking and intermittent lift- 
ing actions. Where the theory prevails that tight 
holding down will prevent or minimise buckling, 
one will find here and there at weak spots 
sunken and disarranged standards hanging upon 
the rod, which it should be their function to bear 
up. Thus ‘‘holding down” in process of time 
actually, to some extent, magnifies buckling, and it 
could only be otherwise if the foundations of stan- 
dards were absolutely rigid. Under a mistaken 
notion, the upper roller has been placed even as 
near the rod as } in.; a more suitable distance 
would be 3 in. 

As an example in point, a signal inspector's ex- 
perience may be quoted. A certain lever had long 
and frequently been complained of as hard to work, 
although the length of rod-connections actuating its 
point-lock and bar was somewhat short of the maxi- 
mum distance allowable. The plant was apparently 
as well in order as is the case with the average of 
well-to-do main London lines. The guide-bearings 
were of a kind similar to that represented in Fig. 7. 
After trouble off and on for several years, it became 
necessary to make a change of situation for all the 
rodding ; in preparation for this change, the old 
bearing frames first had only their upper rollers 
and tie-rods removed. Immediately the trouble- 
some lever was discovered to work not only well, 
but its rod-connections did not leave their guide- 
way, nor even conspicuously rise up nor buckle. 
‘* Holding down” was detrimental here, and the 
signal inspector was sure that he had not over- 
looked any such plain cause of trouble as rust, 
&c., which might have clogged and obstructed the 
top rollers. 

Fig. 13 is a side view with further detail of an- 
other kind of ‘‘holding-down” arrangement, of 
which Fig. 12 is an end view. In Fig. 13 the por- 
tion of the standard or frame which is added is 
one of a kind provided with upper and lower hori- 
zontal slots for ‘‘travelling” rollers, the latter 
being shown in mid-section and represented in 
opposite corners of their course. Such position is 
likely to occur from the irregular movements of a 
buckling rod which favours one roller when travel- 
ling in one direction, but favours the other roller 
on itsreturn movement. Here, again, those inter- 
mittent lifting and dropping actions, which the 
foundations are ill adapted to withstand, will ensue 
if the rise and fall of the rod exceeds the very small 
allowance provided, say, perhaps, less than ;}; in, 
Far better would it be if the rod were allowed to 
rise at least as much as has been customary with 
the design of Fig. 3. Nothing worse would then 





happen than that one guide-bearing here and there 
would be intermittently relieved of its load, which 
would be shared by two other bearings at no great 
distance before and behind. 

The subject of buckling having been so far dis- 
cussed with the object of establishing the point 
that it is a misconception of the functions and 
capabilities of guide-bearings to try and utilise 
them to prevent or minimise buckling, it will be as 
well to exhaust here the subject by explaining 
another cause of its occurrence, again arising out 
of a mistaken idea. Some railway engineers give 
altogether too much thrust in the first instance to 
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point rods, not only with the legitimate object of 
insuring that the switch tongue shall lie close to 
the stock rail, but also with the further object of 
easing the initial movement of the frame lever 
when the points arechanged. The latter effect may 
possibly be good to a moderate extent, namely, as 
far as the extra strain on the rod is counterbalanced 
by the flexibility of the switches ; it is disastrous 
when the strain suffices to buckle the rod. Unfor- 
tunately the overdoing of this extra closing thrust 
of the actuating rod in the case of new work is all 
too common; it is at first concealed undera deceptive 
appearance in the cabin of beautifully free moving 
point levers, for it takes time to produce all the 
ill results which ensue. In the second part of this 
article another and more permanent way of easing 
the movements of heavily loaded levers will be 
explained in connection with improved guide- 
bearings. 
(To be continued.) 





THE AMERICAN SOOIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CorRESPONDENT.) 
(Oontinued from page 6.) 

THe BuckEYE VALVE GEAR. 

Tue first paper was that of Mr. A. K. Mans- 
field, entitled ‘‘ The Buckeye Valve Gear.” It con- 
sisted of a description, illustrated by drawings, and 
accompanied by indicator cards, showing the con- 
struction and operation of this style of valve gear, 
which the author considered a ‘‘ mechanical 
classic.” He explained that no dashpot mechanism 
for a high-speed engine was required with this gear, 
since the port capacity and rapidity of valve move- 
ment were all that could be desired, and, more- 
over, the multiple port openings accomplished this. 
He also showed some new piston-valves used in 
compounding, which he claimed overcame the objec- 
tions to piston-valves. One reason which he alleged 
was, the travel of both the main and cut-off valves 
upon their seats was uniform in extent, and that 
the wear was less injurious on this account. This 
latter statement was promptly denied by a member 
present, who said his investigations had proved the 
contrary, and that this view was confirmed by the 
‘*Paramount Commissioner” of The Engineer of 
London. It may be remarked here that the Para- 
mount Commissioner above alluded to has just fol- 
lowed the usual course of such men, viz., admitting 
he is in error (so says the American Machinist of 
December 21), and, like the Administration in this 
country, he looks for ascapegoat. No Stevens being 
available, he throws the blame on the printer, and 
declares there were many misprints in the original. 
What a godsend printers’ errors are, only equalled 
by that other godsend to young divines, viz., the 
errors of the translators. So that this confirmatory 
evidence does not appear to be of the highest im- 
portance. 

It may be remarked here that some journals 
showed a most disagreeable disposition in regard to 
the Columbian Exposition, and it is not at all strange 
they should have erred. Mr. Mansfield met the 





objector in the discussion by a flat denial, and the 
discussion became general, some of the older 
members taking an active part. Mr. Mansfield 
seemed fully able to sustain his position, and the 
next paper came on in time to prevent any further 
explanations or diagrams. 


MutrtirLE-ExpaANsION ENGINES. 


This was by Professor R. H. Thurston: ‘On 
the Maximum Contemporary Economy of the High- 
Pressure Multiple-Expansion Steam Engine.” This 
distinguished writer commenced by the statement 
that the contemporary economy had nearly ap- 
proached the computed efliciency, and that im- 
provement became proportionally more difficult. 
He then contrasted the ‘‘duty” of to-day with 
that in the days of Watt. The engine tested was 
that of the E. P. Allis Company, 

‘Our ‘real case,’” said Professor Thurston, ‘‘the 
Milwaukee pumping engine, built for that city by 
the E. P. Allis Company, from the designs of Mr. 
Reynolds, has been in operation since August, 1891, 
doing continuously so high a duty as to place it 
among the most remarkable constructions of its class 
and time, and probably tomake its record the highest 
on record todate. It draws water from Lake Michi- 
gan, and forces it into the city mains under a head 
of about 160 ft. into a reservoir, from which other 
engines raise it into a still higher level, so far as 
needed for consumption at greater elevations. The 
engine here under consideration is at the North 
Point station, at the level of the lake very nearly. 
Thestation contains also a pair of compound engines, 
built in 1874, which gave a duty, originally, without 
cut-off on the low-pressure cylinder, of 77,000,000 
on 100 Ib. of coal. After fitting this cylinder with 
cut-off gear, the duty rose to above 85,000,000. 
The pump raises about 900 gallons per minute, 
with a slip of 2 per cent. There is also besides 
these a compound engine by Allis and Co., built 
in 1884, delivering 12,000,000 gallons per day 
against a head of 150 ft., and with a duty re- 
ported by Mr. Benzenberg, the city engineer, 
from test, of 104,820,431 foot-pounds per 100 Ib. 
of best coal. The latest of the collection is that 
here to be examined—a triple-expansion engine 
built to raise 18,000,000 gallons per day of twenty- 
four hours, guaranteed by its builders to perform 
a duty of not less than 125,000,000 per 1000 lb. 
of dry steam. 

‘* The design of the engine embodies some special 
features regarded by the designer and builder as 
important, and as contributing effectively to the 
attainment of this exceptional economy. Accord- 
ing to the statement given by Irving Reynolds, to 
whom the writer is indebted for many facts of 
interest and useful information, the designer was 
guided to a certain extent by these considerations : 

‘** Starting with the proposition that an outside 
packed plunger pump is the simplest, and under 
most conditions the best furm of pump, the next 
step is to use the least number that will give 
a uniform flow of water—viz., three—set at equal 
angles (120 deg.). Having three plungers, they 
can as well be single as double acting, as the flow 
of water is practically constant, and the single- 
acting is much the simpler form of pump.’ 

‘‘The Milwaukee engine was designed by Irving 
Reynolds, underthe general supervision of the super- 
intendent of the Allis Works, Edwin Reynolds. 

‘*The engine is of the vertical triple-expansion 
type, with steam cylinders and parts above the 
bedplate arranged somewhat similar to those of 
the modern marine engine. The capacity of the 
engine is 18,000,000 gallons in twenty-four hours, 
raised 160 ft., and the speed is twenty revolutions 
per minute, or 200 ft. piston speed. The cylinders 
are three in number: one high-pressure, 28 in. in 
diameter ; one intermediate, 48 in. ; and one low- 
pressure, 74 in. diameter—all having a stroke of 
60 in. The cylinders are mounted on cast-iron 
A-frames, which rest on heavy bedplates carrying 
the main shaft journals. The cylinders are steam 
jacketed, having the working barrels inserted as 
separate pieces. The steam and exhaust valves 
are located in the cylinder-heads, their chests thus 
jacketing the latter. 

‘*The pumps are entirely below the floor. The 
flywheels perform the office simply of aiding in 
the regulation of the engine. Between each two cy- 
linders is a receiver, heated by high-pressure steam. 
The volumes are, respectively, high-pressure, 101.3 
cubic feet ; intermediate, 151 cubicfeet. Inthehigh- 
pressure and intermediate cylinders the jackets are 
supplied with live steam at boiler pressure, but on 
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the low-pressure cylinder the jacket is supplied 
with steam which passes through a reducing valve, 
and which has a constant pressure of 34 lb. The 
steam is supplied to the high-pressure jacket by 
a pipe leading directly from the main steam pipe ; 
the exhaust from this jacket supplies the jacket 
of the intermediate cylinder, and this is led into 
a trap, the overflow of which ordinarily passes 
into the suction of the feed-pump for supplying 
the boilers. The exhaust steam from the low- 
pressure cylinder jacket is similarly received into 
a steam trap and discharged into a feed-pipe. 

‘The exhaust valves of the low-pressure cylinders, 
when closed, are flush on the inside of the cylinder 
head, thus eliminating clearance due to exhaust 
ports. All the valve ports are located in the 
cylinder heads. 

‘‘The valve gear is of the Corliss type on the high 
and intermediate cylinders, and a combination of 
Corliss steam valves and Poppett exhaust valves on 
the low-pressure cylinder. The clearances in the 
cylinders and ports are: High pressure, 1;‘5 per 
cent. ; intermediate pressure, 1,4, per cent. ; low 
pressure, 7jp of 1 per cent. 

‘*The cut-offs of the high-pressure cylinder are 
under the control of a speed governor combined 
with an adjustable hand cut-off. The cut-offs of 
the intermediate and low pressure are controlled 
by a hand-gear only; the point of cut-off in these 
cylinders being set usually in the inverse ratio of 
the cylinder volumes. Each steam piston has two 
rods connecting to a forged steel crosshead ; from 
this crosshead extend four tie-rods to the head of 
the pump plunger, thus transmitting the motion 
direct from the steam pistons to the pump plungers, 
without passing through links or beams of any 
kind, making the machine direct-acting in the best 
sense of the term. 

‘‘The upper ends of the connecting-rods take hold 
of the crosshead in the space between the two 
piston-rods, the lower end connecting to its crank- 
pin. There are three cranks set at angles of 
120 deg., and the motion of each pump plunger 
being controlled by its own crank, tends to secure 
uniform flow of water through the pumps. 

‘‘The centre crank (intermediate) is considerably 
larger than the others, and is fitted with drag 
boxes, to prevent the breaking of the shaft in case 

itgets out of alignment. There are two flywheels, 
20 ft. in diameter, and weighing 50,000 lb. each. 

‘‘The pumps deliver only on the down stroke, but 
the plungers are balanced to one-half the head, so 
that the work in the steam cylinders is uniform on 
both the up and down strokes, and the only load 
passing through the crankshaft is that which is 
given to and taken from the flywheels at the be- 
ginning and end of each stroke. 

‘‘The pumps are three in number, one located 
beneath each engine. The plungers (32 in. in 
diameter) are of the single-acting outside packed 
plunger type, each plunger being driven from a 
crosshead. The valve chambers are cylindrical, and 
extend above the discharge valves, forming air 
chambers, on which rests one end of the engine bed- 
plates, this latter arrangement saving foundations, 
and at the same time rendering the pumps easily 
accessible. The pump valves are rubber, of small 
diameter (33 in.), and are mounted in groups of 28 
on ‘cages.’ There are seven of these cages (196 
valves) in the suction and discharge of each pump, 
with an area about equal to that of the plunger. 

_ “The engine is fitted with a surface condenser, the 
air, feed, and circulating pumps being driven by an 
arm extended from the low-pressure plunger. The 
air pump is 22 in. in diameter by 60 in. stroke, and 
is single-acting. . . . 

“*Steam is supplied by a battery of five horizontal 
_— externally fired boilers, with ordinary brick 
setting. 

_The 12,000,000 compound, put in in 1881, cost 
65,000 dols. with boilers, or 5400 dols. per 
1,000,000 gals.; the guaranteed duty being 
97,000,000 foot-pounds. In 1890 the triple- 
expansion engine was put in for 76,000 dols., in- 
cluding boilers, or 4400 dols. per 1,000,000 gals., 
or, exclusive of the boilers, 66,000 dols., equal to 
3666 dols. per 1,000,000 gals. capacity. 

_ ‘Thus the 18,000,000 engine of 1893 cost prac- 
tically the same as the 12,000,000 of 1881, with 29 
per cent. better guaranteed duty; and the com- 
pound 16,000,000 engine of 1873 cost more than 
twice as much, with one-half the guaranteed duty 
of the 18,000,000 triple-expansion of 1893. These 
figures are the more interesting from the fact that 
all three of these engines are by the same builders.” 


The tests were made, as nearly as possible, on 
the plan indorsed by a committee of this Society, 
and the following was the method in general : 

‘* Indicator diagrams were taken every fifteen 
minutes. Temperatures of feed-water, discharged 
jacket water, external air, engine-room, and flue 
gases were taken. The total consumption of water 
is obtained by measurement of the feed-water 
supplied the boilers. This was taken from the 
hot-well of another engine, and the condensed 
steam from the engine under test was, during the 
trial, discharged from the overflow and wasted. 
The steam used to supply the jacket was measured 
by receiving the overflow from the jacket traps 
into weighing tank No. 3, and was returned to the 
boilers as a portion of the feed-water. 

‘During the test two observers, one of whom 
was supplied by the builders of the engine, the 
other by the party from Cornell University, kept 
independent logs of the water supplied to the 
boilers.” 

The report was accompanied by an elaborate set 
of tables, indicator diagrams, and other matters of 
detail, making an octavo paper of 22 pages. The 
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demolished his opponents, and so was the Society. 
To array such debaters as Professors Thurston and 
Carpenter on the one side, and Professors Denton 
and Jacobus on the other, is to inaugurate most 
emphatically a ‘‘tug-of-war,” and the struggle 
lasted till the Society adjourned to lunch. 


EXPANSION BEARINGS FOR BRIDGES. 


At the evening meeting ‘‘ Expansion Bearings for 
Bridge Superstructures,” by George A. Morrison, was 
the first paper. The author described the various 
forms of ordinary bearings, citing instances from 
many of his own celebrated bridges—or, indeed, it 
may be said that all his bridges are celebrated, for 
Mr. Morrison has constructed some of the greatest 
bridges of this era. He then proceeded to show 
the progress made in remedying certain defects, 
and finally described his present method, a draw- 
ing of which appears below. 

This he describes as follows : 

‘* Tt consists of a rail plate similar to those already 
described, except that the entire top surface is 
planed off to a uniform level, without any guide 
strip ; under this rail plate would be the usual 
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following Table shows the results as to fuel and 
evaporation, and is taken from several tables : 


Fuel. 


Total coal consumed ... 18,234 Ib. 

Moisture in coal . 5.25 per cent. 

Dry coal consumed ... ne bai A 

Total ash, dry ... aad a i 255 Ib. 

Total ash, dry, per cent. of dry coal 1.47 

Moisture and ash, percent. of wet coal 6.65 

Total combustible oe .- 17,022 Ib. 
Feed Water. 

Total weight of water used ... : 162,864 lb. 

Excess of water in boiler at end of run 131 Ib 


Total evaporated dry steam... 161,023.2 lb. 
Factor of evaporation (equivalent 

value of 1 lb. wet steam to 1 1b. dry 

steam from and at 212 deg. Fahr.) 1,154 
Total equivalent evaporation from 

and at 212 deg. Fahr. «. 187,794 lb. 


Evaporation per Pound of Coal. 
* Apparent: feed water, 97 deg. ; 
steam, 1214... .  .. «. 8.906 Ib 
t Actual, to dry steam a 8.81 Ib, 
Equivalent from and at 212 deg. 10.27 Ib 


* Uncorrected for calorimeter. 
+ Corrected for calorimeter. 


It may be said in general that the result is the 
engine developed one horse-power on 12 1b. of 
steam per hour. 

This paper was discussed, as might be expected, 
since it involved many points yet unsettled in this 
Society, such as steam jackets, cylinder condensa- 
tion, and the like. It was, indeed, a battle of the 





giants, and at the end each one was sure he had 


Morrison’s Expansion BEARINGS. 


iron casting, which, however, is not shown on the 
plan. 

‘*The rollers are made 12 in. in diameter and 
placed 6 in. between centres, these dimensions 
being kept constant for all conditions. The sec- 
tion of the rollers has been slightly changed ; the 
sides near the top and bottom being kept parallel, 
so that instead of shutting into each other, the 
rollers will strike before turning over, while a 
hollow is left in each face for working a brush. 

‘*Stud bolts screwed into the ends have been 
substituted for the long rods passing through 
holes drilled the whole length of the rollers. The 
side plates are held by these stud bolts, the lower 
~~ being made square and the upper plate with 

ook ends. There is thus a double provision 
against tipping over, the shape of the rollers and 
the hook plates. Above the rollers comes the top 
bearing, which is a steel casting carrying the 
rocker plate which carries the top plate. The 
lower side plates project below the rollers, and 
the upper side plates project above the rollers, so 
that they form guides to keep the rollers in line, 
taking the place of the guide ribs used in the 
older bridges. 

‘“*The bolster or the bottom chord is placed on 
the top plate, to which it is bolted rigidly. A 
rocking motion is possible in any direction, and 
the bearing may be depended on to distribute the 
weight not only uniformly over the several rollers, 
but uniformly over the length of each roller. 

‘* While not a necessary feature of the design, I 
have thought it best to make the lengths of the. 
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rollers always of multiples of 6 in., so that with 
two rollers we should have practically a bearing 
12 in. square, with three rollers a bearing 18 in. 
square, &c. I have used this bearing with four 
rollers under each of the three spans of the new 
Wabash River bridge on the Ohio and Mississippi 
Railway. I am using it with ten rollers under the 
440-ft. double-track spans across the Missouri River 
at Bellefontaine Bluffs ; with six rollers under the 
210-ft. double-track spans, and with nine rollers 
under the 360-ft. double-track spans of the bridge 
across the Mississippi River at Alton, Illinois ; and 
with six rollers under the 330-ft. single-track spans 
of the bridge across the Missouri River at Leaven- 
worth, Kansas. 

‘Tt is possible that, instead of a square bearing- 
plate with two cylindrical surfaces of equal radii 
(my practice being to make this radius equal to the 
side of the plate), it would be better to use an 
oblong plate with different radii at the bottom and 
at the top, since by this plan the bending strain on 
the steel casting would be reduced.” 

When this rocker-plate arrangement is used, the 
end posts must be made stiff enough to resist lateral 
strains without the aid of square ends, or the two 
end posts rigidly connected by a floor beam or cross 
frame at the bottom. Mr. Morrison preferred the 
latter, but it should not be made until the entire 
structure is completed and swung, so that the rocker- 
plates have been free to move and distribute the 
weights equally on the bearing below. This being 





Mr. Morrison's first contribution to this Society, it 











‘‘ The number of square feet of double belt pass- 
ing around a pulley per minute required to 
transmit 1 horse-power is 80 square feet of 
oak tanned and fulled leather belts ; or the number 
of lineal feet of double belting 1 in. wide passing 
around a pulley per minute required to transmit 
1 horse-power is 950 ft. of the same belt. The belt 
speed for maximum economy should be from 
4000 ft. to 4500 ft. per minute. The best distance 
from centre to centre of shafts is from 20 ft. to 
25ft. The faces of pulleys should be about 25 per 
cent. wider than their belts. Belts are more dur- 
able and work more satisfactorily made narrow 
and thick rather than wide and thin. It is advis- 
able to use double belts on pulleys 12 in. in diameter, 
or larger. It is advisable to use triple belts on 
pulleys 20 in. in diameter, or larger. It is advis- 
able to use quadruple belts on pulleys 30 in. in 
diameter, or larger. 

‘* When practicable, belts should be tightened 
by moving one pulley away from the other. 
Countershafts should be mounted on frames, and 
raised in tightening vertical and diagonal belts. 

‘* Belt clamps having spring balances between 
the two pairs of clamps should be used for weighing 
the tension of the belt accurately each time it is 
tightened. 

‘* When it is impracticable to accurately weigh 
the tension of a belt in tightening it, it is safe to 
shorten a double belt 4 in. for every 10 ft. of length, 
if it requires tightening, when working, according 
to the ordinary rules, under a total load of 111 lb. 














received the attention it demanded, one member 
stating the results of his observations as to the 
movement of bridge bearings, and emphasising the 
necessity of providing for a free movement. 


A Curve DELINEATOR. 

The next paper was by F. A. Scheffler, entitled, 
‘* A Curve Delineator.” This described an instru- 
ment for drawing curves or arcs of circles of any 
radius. The inventor was Theo. Scheftler. He 
stated : 

‘‘This instrument has been found to overcome 
the many difficulties involved in attempting to 
describe ares or circles from 50 ft. radius to 1000 ft. 
or more. Ina few seconds the adjustment of the 
instrument can be set at such an angle that it would 
describe an are of a circle anywhere from 3 ft. 
radius to infinity, and a straight line may be drawn 
with it. The design of the instrument consists of 
simply two straight-edges, joined at a common 
centre, with a simple device for changing the angle 
of the straight-edges in relation to each other ; the 
device also carrying an attachment for adjusting 
and fixing a pen or pencil to bear upon the drawing- 
paper at the point of juncture of the two straight- 
edges. The use of the instrument is based upon 
the fact that the versed sine of any particular chord 
is always constant if the radius isconstant. To use 
the instrument, two pins are required to be placed 
at the extremities of the chord selected, for the 
points through which the are is to pass.” 

It was accompanied by a table showing the 
requisite angle to set the instrument at with a 
fixed chord of 24 in., and for any radii between 
2 ft. and 300 ft. 

Notes on BELTING. 

‘‘Notes on Belting,” by Fred. W. Taylor, fol- 
lowed. This was an extremely able paper, and 
gave the author's experience, extending over nine 
years. It is impossible to condense it, since it 
started with thirty-six rules, on which there were 
125 comments. A few of the most prominent of 








Hypravuic Piston PAckIne. 


per inch of width and giving an effective pull of 
65 lb. per inch of width. If it works under a 
total load of 54 1b. and an effective pull of 26 lb., 
it is safe to shorten the belt 1 in. for every 10 ft. of 
length, when it requires tightening. 

“The most economical average total load for 
double belting is 65 lb. to 73 Ib. per inch of width 
—i.e., 200 lb. to 225 1b. per square inch section. 
This corresponds to an effective pulling power of 
30 lb. per inch of width, and with rule No. 1, 
given above. 

‘‘ Double leather belts, when treated with great 
care and run night and day at moderate speed, 
should last for seven years, when under average 
total load of 111 1b. per inch width, or 368 lb. per 
square inch section. 

‘‘They should last for 18 years when under 
average total load of 54 lb. per inch width, 174 lb. 
per square inch section. 

‘¢ A double belt will stretch ;45 of 1 per cent. of 
its length before requiring to be tightened, when 
subject, according to ordinary rules, to a total load 
of 111 Ib. per inch of width, and giving an effec- 
tive pull of 65 1b. per inch of width. A double 
belt, with total load of 54 lb., effective pull of 26 Ib., 
stretches ,y'5 of 1 per cent. before requiring tighten- 
ing. Ina carefully conducted experiment between 
different types of leather belts, made in a machine 
shop, lasting nine years, between 40 and 50 belts 
being used, the oak tanned and fulled belts showed 
themselves to be superior in all respects except the 
coefficient of friction to either the oak tanned not 
fulled, the semi-rawhide, or rawhide with tanned 
face. 

‘* Belts of any width can be successfully shifted 
backward and forward on tight and loose pulleys. 
Belts running between 5000 ft. and 6000 ft. per 
minute, and driving 300 horse-power, are now 
being daily shifted on tight and loose pulleys, to 
throw lines of shafting in and out of use. 

‘* Shifting belts are much to be preferred to cut- 
off couplings or friction clutch pulleys for throwing 





these rules may be cited, however ; 





heavy lines of shafting in and out of use. 












“‘The best form of belt-shifter for wide belts is a 
pair of rollers twice the width of belt, either of 
which can be pressed on to the flat surface of the 
belt on its slack side close to the driven pulley, 
the axis of the roller making an angle of 75 deg. 
with the centre line of the belt.” 

This paper, which upset some pet ideas of cer- 
tain present, was sharply attacked, but the author 
is not a man who takes a position he cannot main- 
tain, and he was not dismayed by the opposition ; 
in fact, headhered to his statements, and certainly 
defended himself in a thorough manner. 


Hypravtic Packine. 


One of the topics for discussion was here taken 
up: ‘What is the best method for packing the 
rods and plungers of hydraulic machinery, particu- 
larly under high pressure?” This question was 
discussed by President Coxe and Mr. A. H. 
Raynals. The former drew a diagram showing 
an extremely simple method employed at his 
works intended for pressures up to 400 lb. The 
diagrams are given below, and the description 
is as follows : ‘‘a is the piston-rod surrounded by a 
sleeve with six annular grooves, the end ones b con- 
taining ordinary piston rings which are sprung in, 
the others being empty. The groove c d (shown in 
section) is formed in this sleeve, its upper portion 
being provided with an opening closed by the screw 
plug e, and its lower portion being connected with 
the pipe f. The lower portion of this groove is 
wider than the upper. Connected with the pipe f 
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is the cylinder g, the piston of which is operated 
by pressure admitted to the cylinderh. The piston 
gis removed from its cylinder and the latter filled 
with tallow cut into small pieces, when the piston 
is returned to its place and the pressure admitted 
on the upper side of the piston of the cylinder h. 
This forces the tallow through the pipe f and into 
the groove cd, surrounding the pump piston-rod. 
During the operation of the piston-rod the tallow 
finds its way into the empty grooves, and serves 
not only as a perfect lubricant, but also assists and 
effectually packs the piston-rod.” 

Mr. Raynals dwelt on the necessity of correctly 
forming the recesses to contain cropped leather 
packing intended for rods subjected to high pres- 
sures. To make the recess with a right angle, 
as shown in a, the pressure upon the inside 
of the U-shaped leather will cause the latter 
to buckle in this corner and destroy it quickly. 
This joint should be made as indicated at b (in the 
right-hand diagram), and as sharp as possible, and 
should be curved in order that there should be no 
tendency of the leather to buckling, and when 
properly constructed in this way he had found 
packing of this description to work well. 


(To be continued.) 





YEAR-BOOKS AND ANNUALS. 
Hazell’s Annual for 1894: A Cyclopedic Record of Men 
and Topics of the Day. London: Hazell, Watson, and 
age fy Limited, 1, Creed-lane, Ludgate-hill. [Price 
3s 


Tus is the ninth year of issue of this most service- 
able publication. Events move so quickly that 
there is scarcely time to note them, and to weigh 
aright their great influence on the world’s view of 
life problems. In each successive issue of this 
work the events and their significance are set forth, 
so that not only is the record readable, but valu- 
able for reference. The political record is very 
complete ; while the narrative of the labour and 
economic movements of the year necessarily bulks 
large. A new feature is the introduction of maps 
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of such countries as Mashonaland, Ibea, Uganda, 
Siam, Afghanistan, and the Pamirs, where im- 
portant events in the history of the empire have 
been taking place. Navy and Army topics are dis- 
cussed at some length, and engineering works of 
note briefly described, but, as we have probably 
pointed out on previous occasions, greater value 
would be attached if there were more extensively 
appended sources from which fuller information 
could be gleaned. The principal railways are de- 
scribed, but it is difficult to understand why the 
London and South-Western should not be included 
as well as the London and Brighton. Again, in 
connection with shipping, on which subject there 
is an interesting article, no reference is made to 
the new registry society—the British Association 
for the Survey and Registry of Shipping—which 
has attained a position of some importance now. 





The Stock Exchange Year- Book, 1894. By Tuomas 
Skinner. London: 1 Royal Exchange-buildings, E.C, 
[Price 18s. ] 

This book contains a careful digest of information 

relating to the origin, history, dividends, and 

organisation of each of the public securities and 
joint-stock companies which come within the scope 
of the Stock Exchanges throughout the kingdom. 

There are about 18,000 companies in the kingdom, 

having a capital of over 1000 millions sterling, and 

the most important of these are all included. 

Foreign companies bring the total number in 

the book to about 5100, a fact sufficient to explain 

the wide ramification of Mr. Skinner’s work as 
editor. In the preface, reference is made to the 
financial conditions of the year. The twelve- 
month was, he says, distinctly less favourable than 

1892, and has in some respects been the worst 

known for a long time past. In the early months 


the Australian crisis, and the continued distrust of 
institutions more or less kindred to the Liberator 


Sub- 


Society, were the principal adverse features. 





neers Institute, Occasional Papers. Vol. xix., 1893. 
hatham : . and J. Mackay and Co. 

Bulletin of the United States National Museum. No, 44. 
Catalogue of the Lepidopterous Superfamily Noctuide 
found in Boreal America. By Joun B. Smiru, Sc.D. 
Washington: Government Printing Office. 

A Text-Book on Gas, Oil, and Air Engines ; or Internal 
Combustion Motors without Boiler. By Bryan DonkIN, 
Jun. With 136 Illustrations. London: Charles 
Griffin and Co., Limited. [Price 21s. ] 

Compound Locomotives. By ArtTHUR TANNATT Woovs. 
Second Edition, revised and enlarged by Davip 
LroNARD Barnes. Chicago: ‘‘The Railway Age 
and North-Western Railroader.” 

Principles of Metal Mining. By J. H. Cotutns, F.G.S. 
With 101 Illustrations. Londonand Glasgow: William 
Collins and Co., Limited. [Price 1s. 6d.] 

Provisional Orders of the Board of Trade. By FRANCIS 
J. CrowrHer. London: Jordan and Sons. 

Town Councillor’s Handbook to Electric Lighting. By 
N. Scorr Russert, M. Inst. C.E. Illustrated. 
London: Biggs and Co. [Price 1s.] 

Artillery ; Its Progress and Present Position. By E. 
W. Lioyp, late Commander R.N., and A. G. Hancock, 
late R.A. Portsmouth: J, Griffin and Co. 

The Nickel Ores of Sudbury (Canada). By Joun D, 
Frossarp, B.Sc. London: George Philip and Son. 
[Price 2s. ] 

Annuaire pour l’An 1894, publié par le Bureau des Longi- 
tudes. Paris: Gauthier-Villars et Fils. [Price 1 franc 
50 cents. ] 

The Industries of Russia. Vols. I.andII: Manufactures 
and Trade, with a general Industrial Map. Vol. V.: 
Siberia and the Great Siberian Railway, with a general 
Map. By the Department of Trade and Manufactures 
Ministry of Finance for the World’s Columbian Expo- 
sition at Chicago. Editor of the English Translation, 
JoHN Martin Crawrorp, U.S. Consul-General to 
Russia. St. Petersburg. 





GREAT YARMOUTH NEW FISH QUAY. 

WE illustrate on the present page and page 34 the 
new quay wall constructed in the River Yare for the 
Corporation of Great Yarmouth during 1891-2. This 
wall replaces a somewhat dilapidated timber wharf, 
and provides for an increased depth of water of 6 ft. 
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sequently came on the American industrial and 
financial crisis, which has had very far-reaching 
effects. Mr. Skinner believes that the Australian 
Governments and institutions have regained much 
of their usual financial position, and as the pur- 
chasing of silver by the United States Treasury has 
now ceased, confidence is steadily being restored 
throughout America, as is evidenced by the re- 
turn of gold to the central banks; but the trade 
of that country is still most prostrate, though 
a recovery on some scale can scarcely be far off. 
When the tariff question is settled, there may be 
greater disposition to do business. In the various 
departments of Stock Exchange securities only 
those for the British funds, British municipal secu- 
rities, and British railway debenture and prefer- 
ence stocks show a general advance, while almost 
all other sections show a more or less serious fall 
on the year. American railways and the so-called 
financial trust companies have most suffered. One 
calculation is that on 300 principal securities in 
the Official List the fall in the past year, after 
allowing for all advances, is 68,000,0001. But the 
Securities in the Official List are eight times 300, 
and yet do not include anything like all that are 
open to be affected, so that the real extent of the 
depreciation is very serious indeed. 
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There is a large fishing trade carried on at Great 
Yarmouth, and the wall had to be constructed as 
rapidly as possible, and with the minimum amount 
of interference with the fishing craft. When the 
renewal, or replacement, of the timber wharf was 
taken into consideration by the corporation, Mr. 
J. W. Cockrill, A.M.I.C.E., the borough surveyor, 
proposed that instead of constructing a new timber 
wharf, which experience had shown lasted only about 
ten years, it would be better in all respects to con- 
struct a concrete wall, and found it at a sufficient 
depth to provide 13 ft. of water at low tide. The 
corporation approved of the proposal, and Messrs. 
Kinipple and Jaffrey, of Westminster, were called in 
as consulting engineers to advise on the design and 
method of construction to be adopted. They recom- 
mended that the wall should be built of concrete 
blocks from foundation to within 2 ft. from coping 
level, all to be grouted together with neat Portland 
cement, and that the coping and facing of the 
upper 114 ft. of the wall should be of granite. 

The wall was constructed in accordance with 
these recommendations, and, as will be seen from 
Figs. 2, 3, and 4, the blocks are each of the full 
width, not only of the ordinary section of the 
wall, but also of the counterforts. All the blocks 
are 3 ft. wide on the face, and their heights vary 
from 3 ft. 4in. to 3ft. 6in. The heaviest blocks 
weigh 7 tons each, and the lightest 3tons. The 
concrete of the blocks is composed of 1 part of 
Portland cement to 7 parts of sand and shingle ; 
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the outer skin for 3 in. in depth, and also round 
the core holes for the T-headed lifting rods, being 
composed of 14 to 1 fine concrete. The granite 
ashlar facing of the upper blocks is set in 2 tol 
Portland cement mortar, the joints whilst green 
being raked out, and pointed with neat Portland 
cement, 

The strata over the site of the works consist of 
beds of a mixture of fine sand and clay, and of 
running sand, all of which have a small angle of 
repose. To get in the bottom two courses of blocks, 
without damage to the Fish Market and other 
buildings adjoining the quay, a shield (Figs. 5, 6, 
and 7) was used, within which the lower 7 ft. of 
excavation was executed, and the blocks laid. This 
shield was of a length to take in one bay, or 18 ft. 
run of the wall, and sufficed for the whole of the 
work. The mode of operation was as follows, viz. : 
A grab dredger, mounted on a barge, excavated the 
soil down to the level of 7 ft. above the founda- 
tion ; the shield was then set in position by the 
block-setting crane on the end of the new wall ; 
the area inside the shield was excavated down to 
the full depth by a grab worked by the block- 
setting crane; and divers then cleared out the 
corners of the ex avation, and levelled the entire 
area within the shield for the reception of the 
bottom course of blocks. This levelling was a very 
simple operation, as longitudinal angle-irons extend- 
ing along both sides of the shield, and fixed close 
to the bottom, served as guides, and all that was 
required to be done was to lay a straight-edge 
across the foundation area on top of the angle-irons, 
and draw the straight-edge from one end of the 
shield to the other, levelling down or making up 
the irregularities of the excavation left by the 
grab. The levelling effected, block-laying was 
proceeded with, and two courses in height by six 
blocks in length were laid, the face joints caulked, 
and the whole grouted together with neat cement. 


— Fig4: 
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The shield was then removed, two more courses of 
blocks were laid, caulked, and grouted, and so on, 
until the work was brought up to its full height. 
The blocks do not overlap or break joint. Every 
course of blocks has a vertical joint from founda- 
tion to top, which facilitates greatly the construc- 
tion of the work, and allows each 3 ft. in length of 
the wall locally to take the subsidence due to its 
own weight. 

As the wall was built in bays of 18 ft., there was 
thus a solid block of that length built at one opera- 
tion, and each such block was cemented to the 
preceding length of wall constructed, so that the 
structure is monolithic throughout. The top of 
the blockwork structure was brought up above high- 
water level, and between this and the underside 
of the coping there was ordinary concrete work, 
faced with random-jointed granite ashlar, by means 
of which the slight irregularities of level of the 
tops of the blocks were worked out. 

The block-setting crane (Fig. 2) was a travelling 
derrick, mounted on three bogies, two of which 
travelled on rails laid on movable timber frames, 
which spanned from the centre of one counterfort 
to the centre of another ; the othar bogie travelled 
on rails laid on the ground at the back of the 
excavation. As one length of wall was completed, 
the crane picked up the last movable timber frame 
on the wall and laid it on the newly completed 
length, and then moved forward to another section 
of the work, There was no staging used in con, 
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PARLOUR AND PASSENGER CARS AT THE WORLD'S COLUMBIAN 


EXPOSITION. 


CONSTRUCTED BY THE PULLMAN PALACE CAR COMPANY, PULLMAN, ILL. U.S.A. 
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stove and water tank. Two corners of this central 
compartment are occupied by buffets, and access to 
the baggage-room can be obtained through a door in 
the end of the compartment. The seats in the smok- 
ing compartment are arranged as shown, and include 
a settee on one side and a lounge on the other ; a fire- 
place is provided at one end of the room. Figs. 16 
and 17* on page 35 are longitudinal views, and Figs. 18 
and 19 are transverse sections of the car, and give 
some idea of the elaborate character of the decoration ; 
it will be noticed that a dome, filled with stained glass, 
forms a feature of the car. ; 

Figs. 20 to 24, on the present and opposite pages, 
are views of the Pullman parlour and passenger 
cars, the distinction between the two types being that 
a charge is made by the Pullman Company for travel- 
ling in the former, while the railway ticket secures 
a place in the latter without further fee. The 
parlour ‘car accommodates thirty-five passengers, of 
whom twenty-four are provided for in the central 
portion, and the remainder in private sections at each 
end, There are four fixed seats at the ends of the 
central part, and twenty revolving chairs. At one 
end is a large drawing-room for five persons, and at 
the other end are two fixed seats and a private section 
for four persons. Beyond are the ladies’ and gentle- 
men’s lavatories. The device of setting the windows 
of the car at an angle instead of making them parallel 
to the axis of the car, will be noted in this as well as 
in some of the other cars; the object is to secure for 
the passengers a better view of the country, while 
travelling. The passenger car, as will be seen from the 
the plan, Fig. 23, has seating capacity for sixty-four 
passengers, including the very convenient smokin 
compartment ; spacious lavatories are provided at eac 
end of the car, 








SHIPBUILDING AND MARINE ENGI- 
NEERING IN 1893. 
(Continued from page 10.) 
THe MERSEY. 

Tue total production of the Mersey in 1893 was but a 
fourth what it was in 1892, but then a battleship and 
two gunboats were included. Yet even when comparison 
is made with 1892 and 1891, the total is but a third. 
Twenty-one vessels were launched, the largest being 
a ship of 2846 tons, built by Messrs. Roydon. The 
foreign tonnage is 1958, a fifth of the total. Messrs, 
Laird launched a torpedo-boat of 172 tons and 1650 
indicated horse-power, and a twin-screw torpedo-boat 
destroyer of 27-knot speed, similar to those constructed 
on the Thames. They completed the steam yacht 
Valiant, of 1823 tons and 4500 indicated horse-power, 


* Figs. 1 to 8 occur on pages 566 and 567, and Figs. 9 





to 15 on pages 750 and 751, of our last volume. 
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for Mr. Vanderbilt. She is one of the finest yachts 
constructed. The firm also constructed for the Indian 
Government, the Minto, of 960 tons and 1850 indicated 
horse-power, and a passenger steamer for the Irish 
Channel trade, the City of Belfast, of 1065 tons and 
2500 indicated horse-power. The total tonnage is there- 
fore 4382 tons, and the horse-power 14,100. As will 
be seen, the vessels were of a superior type. H.M. first- 
class battleship Royal Oak, 14,000 tons displacement, 
and 11,000 indicated horse-power, though launched 
towards the close of 1892, has been completed during 
this year, involving a very large amount of work. 
H.M. twin-screw torpedo gunboats Onyx and Renard, 
of 810 tons displacement and 3500 indicated horse- 
power, launched in 1892, have also been completed 
this year, and satisfactorily passed through their trials 
at Sheerness. Messrs. Laird Bros, have now in hand 
several torpedo cruisers, and other types of warships 
for the British and foreign Governments, and a set of 
triple-expansion paddle engines, with boilers, of 4500 
horse-power, for the London and North-Western Rail- 
way Company’s express steamer Banshee. The other 
vessels launched on the Mersey do not call for special 
comment. Most of the firms were actively engaged 
in repair work. The following Table gives the totals 
for several years : 


1893, 1892. | 1890, | 1889, 





No.| Tons. No. Tons. Tons. Tons. 





Messra. | 

Laird Brothers -| & | 4382 7 | 26,126 6231 | 9166 
T. Roydonand Co... 1] 2846 3 4846 9883 | 11,047 
Gilchrist andCo. .. 1 672 — 
J. Jones and Sons... 1 400 13 | } 
Cochrane andCo. .. 15 223 «|:«17 350 | — — 
W. H. Potter and | | 

Sons eo} & 548 | 8 | 

! ' 
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Tue THAMES. 


The feature of the year on the Thames has been the 
building of 27-knot torpedo-boat destroyers, and the 
development of the water-tube boiler. Messrs. Thorny- 
croft, Chiswick, and Messrs. Yarrow, Poplar, have 
excelled all previous effort in this direction. The 
former have launched the gunboat Speedy, one of 11 
ordered under the Naval Defence Act, and now all 
launched and practically finished.* These vessels are 
improved Sharpshooters, and each cost about 60,000/. 
They have a speed of 19} knots; but in the case of 
the Speedy the firm were allowed to fit their tubulous 
boiler, promising 4500 indicated horse-power, or 1000 
more than in the other vessels, with an increase of a 
nautical mile to speed—making it 20} knots. This 








* See ENGINEERING, vol. lvi., page 610. 





speed was realised. The firm also launched the tor- 
pedo-boat destroyer Daring.* The vessel has twin- 
screws, with a Thornycroft tubulous boiler, and is 
intended to steam at the rate of 27 knots. Messrs. 
Yarrow and Co, have launched at Poplar several 
notable craft. They have completed the torpedo-boat 
destroyer Havock, a sister vessel to the Daring, but 
180 ft. long by 18 ft. 6 in. beam, and fitted with loco- 
motive boilers of the marine type. This vessel, the 
first of the new class, of which over 30 have been ordered 
from various firms, has already been tried, and theresults 
showed a speed of fully 264 knots.t Another vessel 
of the same class, the Hornet, has been launched, and 
is being prepared for trial. She is fitted with Yarrow’s 
water-tube boiler, and the results are awaited with 
interest. The speed is to be 27 knots. Messrs. Yarrow 
have also constructed two torpedo-boats, 142 ft. long 
and 14 ft. beam, with single-screw engines and loco- 
motive boilers, and one 140 ft. long by 14 ft. 3 in. 
beam, also single-screw, but with quadruple engines 
and tubulous boiler. The speed of these three craft— 
all for the British Government—will be about 24 knots; 
so that although these Government vessels do not 
represent a large tonnage, they are much more costly 
than a similar number of cargo carriers. For a 
foreign Government the firm have launched a second- 
class torpedo-boat, 60 ft. long by 9 ft. 3 in., with com- 
= engines supplied with steam from tubulous 
ilers. They also supplied the engines of the British 
torpedo gunboat Antelope, of 3500 indicated horse- 
te to give a speed of 19} knots. The other work 
y the firm includes a paddle-wheel steamer and a 
number of high-speed launches, &c. Messrs. R. and 
H. Green, Blackwall, launched five vessels of 420 tons, 
including a tug of 164 tons and 625 indicated horse- 
power, for service in East London, Cape Colony, two 
steel 100-ton lighters, a steam hydraulic lifeboat for 
the Royal National Lifeboat Institution, with engines 
of 200 horse-power, and a similar craft for the South 
Holland Lifeboat Institution. These were briefly de- 
scribed in our ‘‘Launches and Trial Trips” column of 
December 29. The tug first mentioned was lost on its 
voyage to the Cape, and the firm haveaduplicateon hand, 
along with eight steel 80-ton lighters and two paddle- 
wheel passenger steamers for service on the Bosphorus. 
These are 250 tons gross, with engines of 580 indicated 
horse-power. Messrs. G. Rennie and Co., Greenwich, 
have completed 32 vessels, aggregating 5755 tons, of 
which 29, of 3500 tons, are barges, mostly for service 
on the Thames, varying from 90 to 210 tons, although 
the majority are about 170 tons. Several of them are 
for carrying oil in bulk, and a number are also decked 





* Soo ENGINEERING, vol. Ivi., page 674 
Ibid., vol. lv., page 848, and vol. lvi., page 545, 
t Ibid., vol. lvi., page 612, ’ 
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over for carrying grain. The total included four 
hopper barges, a steam tug of 120 tons and 250 indi- 
cated horse-power, and a fire float jet-propeller craft of 
35 tons and 200 indicated horse power. 

The tonnage completed on the Thames totals 8235 
tons, the measurement of 54 craft of many types. 
Of this total nearly one-half—31 vessels, of 3700 tons— 
is sail, and the remaining 23 vessels, of 4535 tons, 
steam. Of the total, only 364 tons were for foreign 
owners, while all except 164 tons were of steel, and 
these were barges. The total is considerably less than 
in several preceding years, for in 1892 it was 22,377 
tons; in 1891, 8897 tons; and in 1890, 21,588. The 
decrease is entirely due to the fact that no warships of 
any size have been launched in London last year. 
In 1892 there were two 7000-ton cruisers of the 
Edgar type; in 1891, two cruisers of 3400 tons of the 
Apollo type ; and in 1890, the Blenheim of 9000 tons. 
Last year torpedoes, gunboats, torpedo-boat destroyers, 
and nine vidette boats account for 1800 tons, so that 
the total, so far as commercial craft is concerned, 
seems rather above the average. Reference may be 
made to the dismantling by public auction of the yard 
formerly occupied by Messrs. Samuda, which marks 
one step more in the decadence of shipbuilding on the 
Thames.* The Thames Iron Company, at Blackwall, 
who in 1892 launched two cruisers of over 7000 tons 
—the Theseus and Grafton—have, so far as shipbuild- 
ing is concerned, confined themselves to the completin 
of these cruisers. Both have been tried and hande 
over to the Government. 

The total power of engines completed aggregates 
185,000 indicated horse-power, considerably greater 
than in the previous years. For the Royal Navy, 
Messrs. Humphrys, Tennant, and Co. completed and 
tried the machinery of the battleships Empress of 
India, Hood, and Repulse, and the first-class cruiser 
Grafton—all these ships having twin-screw vertical 
triple-expansion engines of 13,000 indicated horse- 
power under forced draught. They have also com- 
pleted and tried the twin-screw vertical triple-expan- 
sion engines, of 16,00) indicated horse-power, in the 
Japanese cruiser Yoshino, and similar engines of 
14,500 indicated horse-power in the Argentine cruiser 
9de Julio. They have delivered twin-screw vertical 
triple-expansion engines of 10,600 indicated horse- 
power for the Imperial Russian armourclad Tri 
Sviatitelia, recently launched at Nicolaief, and similar 
engines of 5000 indicated horse-power for the Imperial 
Russian coast defence armourclad Admiral Seniavin, 
building in the Admiralty Dockyard, St. Petersburg. 
There are in course of construction twin-screw vertical 
triple-expansion engines of 10,600 indicated horse- 
power, 14,500 indicated horse-power, and 17,000 indi- 
cated horse-power, and other work of less importance. 
Messrs. Maudslay, Son, and Field completed the 
engines of the British cruisers Theseus and St. George, 
both with twin-screw triple-expansion engines, the 
power in each case being 13,000 indicated horse-power 
under forced draught. The former has just been tried. 
Engines of 3500 hors~-power have been finished for the 
second-class cruiser Dryad, ready for launching ; while of 
the foreign vessels whose engines have been completed, 
mention may be made of the Italian battleship Re 
Umberto, which developed over 19,500 indicated 
horse-power, and of the Russian ironclad Admiral 
Ovshakoff, of 5000 indicated horse-power. The firm 
also completed new machinery of 6000 indicated horse- 

ower for the old British battleship Devastation. 

fessrs. John Penn and Sons, Limited, Greenwich, 
completed engines for the Crescent, of 12,000 indicated 
horse- power forced and 10,000 natural draught, 
illustrated and described in ENGINEERING, vol. lv,, 
page 785, and for the torpedo gunboats Circe, Leda, 
and Alarm, each of 3500, also illustrated in the same 
volume, pazes 262, 280 and 656, and vol. lvi., page 610, 
The company supplied and fitted on board nine sets of 
vertical compound engines, with cylinders 8} in. and 
17 in. in diameter by 9 in. stroke, for nine 56-ft. 
vedette boats for H.M. Government, built by Messrs. 
Forrestt and Sons, Wyvenhoe, also a set of oscillating 
paddle engines for the Chirket-i-Hairie Company, 
of Constantinople, and machinery for two steam life- 
boats, built by Messrs. R. and H. Green. They now 
have in hand two sets of oscillating paddle engines for 
the Chirket-i-Hairie Company, Srevmntientio, the 
hoats of which are being built by Messrs. R. and H. 
Green, also the machinery for the new battleship 
Magnificent, 12,000 indicated horse-power, which has 
just been laid down at Chatham. 


OrnEeR Eneuisu Ports. 

At Southampton no new vessels were launched, 
whereas in 1892 the total was 4591, and in 1891 over 
11,000 tons ; but the firms have been fairly busy with 
repairs. Messrs. W. White and Sons, Cowes, who 
launched in 1892 four vessels of 179 tons, completed 
three steamers of 218 tons and 480 horse-power. The 
two largest vessels were for foreign owners. They 
have a steel yacht of 311 tons on the stocks. Messrs. 
Camper and Nicholson, Gosport, launched the Anemone, 


* See ENGINEERING, vol. lv., pages 599 and 647. 





a yawl of 68.61 tons, for Portsmouth, as compared 
with one of 20 tons in 1892. A steel screw yacht of 
120 tons is on the stocks. Plymouth, like her rival 
in the east, was almost a blank so far as shipbuilding 
is concerned. Messrs. Willoughby Brothers, whose 
production in 1892 was two vessels of 188 tons, 
launched two of 120 tons. Messrs. Cox and Co., Fal- 
mouth, who in 1892 built two steamers of 263 tons 
and 790 horse-power, and in 1891 two of 85 tons and 
320 horse-power, launched three steamers of 371.18 
tons and 1170 horse-power—two tugs and a passenger 
steamer for the Fall River. In addition, the firm con- 
structed triple-expansion engines of 175 horse-power 
and boiler for a passenger steamer. The work on hand 
includes two steamers, two steam yachts, a steam 
launch, and a boiler for a passenger steamer. Messrs. 
Simpson, Strickland, and Co., Dartmouth, completed 
26 vessels, aggregating 226 tons, 23 of them having 
quadruple engines. essrs. George and Thomas 
Smith, Rye, who in 1892 launched three vessels of 
321 tons, completed four of 175.10 tons last year. 
Messrs. Harvey and Co., Limited, Hayle, launched 
a collier of 423 tons and 550 horse -power——for 
Penzance. In 1892 they built two of 895 tons. 
Messrs, W. Thomas and Sons, Amlwch, completed a 
barquentine of 226 tons for Beaumaris, and have a 
similar vessel on hand. Messrs. E. Finch and Co., 
Limited, Chepstow, constructed eight vessels, of 578 
tons. One was a tug of 78 tons and 58 horse-power, 
for Cardiff, the others being barges of 50, 75, and 
100 tons. There was very little shipbuilding on the 
Bristol Channel during the year. ‘The executors of 
Mr. T. A. Walker, Sudbrook, launched four vessels 
of 808 tons, as compared with three of 985 tons in 
1892. Three were hopper barges and one a coasting 
steamer. A hopper barge of 600 tons is on the stocks. 
Messrs. Summers and Scott, Gloucester, completed 
three vessels of 108 tons, including a tug and a light- 
draught paddle steamer for Dutch Manilla. Messrs. 
H. Fallows and Son, Yarmouth, launched the Dwarf, 
a lighter of 100 tons, for London, and are completin 

a steel twin-screw river steamer, a steel lighter, an 

a wood ketch barge of 94 tons. Messrs. William 
Allsup and Sons, Limited, Preston, launched five 
vessels, of 790 tons, as compared with five, of 1355 
tons, in 1892. The total included two lightships, each 
of 350 tons, for Dublin. The others were barges. 


IRELAND. 


The check to activity has not been so pronouncedly 
felt in the yards in the North of Ireland as in most 
other districts, and but for the fact that the London- 
derry establishment has been closed throughout the 
year, it might have been said that the trade has been 
as active as in any previous period. The total of 
Messrs. Harland and Wolff, Belfast, only falls 3000 
tons below the aggregate in 1892, which was the 
greatest ever placed to the credit of one yard, and this 
must be regarded as satisfactory in view of the col- 
lapse of many first-class firms. The firm in question 
launched 15 vessels, totalling 65,660 tons, while in 
1892 their output was 68,614 tons. The machinery 
for these made 38,640 indicated horse-power, which, 
added to the power of the new machinery of the old 
steamer Ionic, gives a total of 41,640 indicated horse- 
power. This, however, is excelled by the output of 
some of the London and Clyde engineering firms. 
The largest of the vessels was the Cevic, for the White 
Star Company, of 8500 tons, Another vessel of 7720 
tons is included in the list; another is 6200 tons, a 
fourth of 5800 tons, a fifth 5204 tons, and so on down 
to a dredger of 65 tons, Twelve of the 15 vessels are 
over 3000 tons. Three, of about 4750 tons, are for 
the Union Company of South Africa, and quite a 
number of cargo-carriers for the White Star Company. 
It is interesting to note that eight of the 15 are pro- 
pelled by twin screws, Messrs. Workman, Clarke, 
and Co., Limited, constructed nine vessels, of 16,635 
tons, of which four, of 5147 tons, were sailing ships ; 
and, in addition to constructing the engines for the 
five steamers, they re-engined a sixth, the total power 
being 10,600 indicated horse-power. The total is 
2600 tons less than that for 1892, and 8300 tons less 
than in 1891, but it is nevertheless a satisfactory one. 
Two of the steamers were over 3560 tons. As with 
Messrs. Harland and Wolff, the clientele is British, 
but Glasgow, Dublin, and Belfast are Messrs. Work- 
man, Clarke, and Co.’s chief supporters, while Liver- 
pool and Southampton sent most of the orders to the 
Ireland yard. Belfast and Dublin have not ordered 
nearly so many vessels as in some previous years. 
Messrs. McIlwaine and McColl have a slightly less 
total ; five vessels, of 4961 tons. One of them is a 
launch shipped abroad, and another a steamer of 2641 
tons for Andros. These two represent the only vessels 
built in Treland last year for abroad. The indicated 


horse-power was 3480. The return indicates about 
half the work of the immediately preceding year, but 
compares fairly well with the years prior to 1892. 
The total output is therefore 29 vessels, of 87,256 
tons, which is quite up to the average, particularly in 
view of the fact that the Londonderry yard has been 
All the vessels, as is usual, were of steel, and 


closed. 








a very small proportion were for foreign clients. One 
large steamer was for Andros, and a launch was shipped 
abroad. These two, both completed, as already indi- 
cated, by Messrs. McIlwaine and McColl, make up 2681 
tons, or only 2.96 per cent. of the total. The Irish firms 
have never had a large foreign trade. Ireland owns 
a very much less proportion of the tonnage built last 
year—six vessels, of 5979 tons, being Belfast-owned, 
Dublin-owned one, and Skibbereen another, the total 
being 6249 tons, against 22,000 tonsin 1892. Liverpool 
took 50,560 tons, also less than in 1892; Southampton, 
three Union liners of 14,230 tons; Glasgow, four 
vessels, 11,304 tons; and London, one vessel of 2254 
tons, 
(To be continued.) 





INCLINED RETORTS AT THE ROCHDALE 
CORPORATION GAS WORKS. 

THERE is no labour more severe than that of empty- 
ing gas retorts when the coal is carbonised. The heat 
and smoke are almost intolerable, while the physical 
exertion required is very great. Several plans have 
been tried to effect this result by mechanical means ; 
hydraulically operated rakes are in use in Manchester ; 
in other places the scoop is used, while recently the in- 
clined system of setting the retorts has come into vogue. 
While the two former methods of operation show little 
sign of extending, the latter is being rapidly adopted. 

ithin four years over 35,000 lineal feet of inclined 
retorts have been erected under the patents of the 
Automatic Coal Gas Retort Company, Limited, of 86 
and 884, Leadenhall-street, London, the value of the 
work exceeding 180,000/. During the four years very 
great improvements have been effected, until now the 
system is almost perfect. In order to show the latest 
arrangements, we illustrate on our two-page plate a 
large plant of this kind recently erected at Rochdale. 

Early in 1890 five settinys of 21 in. by 15 in., 
D-section retorts 15 ft. long were erected at Rochdale, 
this being the first installation working in the pro- 
vinces. The result of the three years’ working of 
these retorts is the further erection of this large 
installation. 

Mr. Ball, who was assisted by Mr. Maurice Graham, 
A.M.I.C.E., the engineer of the Automatic Coal Gas 
Retort Company, Limited, the licensees of the patent 
rights, designed the following scheme. 

The retort-house, which has been specially built to 
suit the system, is 50 ft. 10 in. wide and 230 ft. long, 
the height being 44 ft. to the eaves. Adjacent to this 
house and running parallel are the coal stores. The 
building, although not shown in detail, is so arranged 
that, upon any extension of the system, one side wall 
will be taken down and another similar-sized retort- 
house built alongside, the roofs being supported in the 
centre by a series of iron supports and bracing, the 
whole constituting a retort-house 100 ft. wide, and 
capable of holding twice as many beds as now shown. 

The installation is designed to carbonise 168 tons of 
coal per day, or a make of gas equal to 1,680,000 cubic 
feet, and is worked out on the basis of what is being 
done at present. 

The heating arrangements are upon the gaseous 
firing system, and have been tested and found effi- 
cient upon the five beds now working. The producer 
is built in two parts, and steps up as shown in 
Fig. 4; this is to allow a more even distribution of 
carbonic oxide at the nostril holes. The setting is also 
divided in halves by the solid wall, so that each 
portion of it can be more successfully governed by 
means of the damper, there being one damper to each 
corner of the bed. The products of combustion circulate 
through the setting over the top retorts and down the 
outer sides as shown (Fig. 8), then under the bottom 
retort and away to the regenerator. The latteris con- 
structed of a series of firebrick chambers running zig- 
zag backwards and forwards, the air passing upwards 
through one part and the waste gases downwards 
through the adjacent chamber on their way to the 
main flue. The bottom of the furnace is provided 
— the usual fittings applicable to this class of 

ring. 

The retorts are inclined at an angle of 32 deg. from 
the horizon (Fig. 9), this having been found to be 
about the angle which suits the charging and draw- 
ing of the retorts. The chimneys are arranged one 
at each end of the bench of settings, and each deals 
with the waste products of ten beds. 

The whole of the brickwork is substantially braced 
together by a series of buckstays at 9 ft. 6 in. centres 
made of 12 in. by 6 in. steel, together with transverse 
ties of 8 in. by 4 in. steel, the longitudinal wrought- 
iron tie-rods being 2 in. in diameter, and provided 
with union joints for tightening up. The buckstays, 
as will be seen, answer the double purpose of bracing 
the settings and also supporting the stages, coal 
tanks, and conveying machinery overhead. The 
mouthpieces (Fig. 8) are fixed to the retorts by bolts 
and supported by means of four rows of T-iron, 
running parallel the whole length of the bench. As 
regards the mouthpieces, these are made of the same 
section as the retorts, and are provided with self-sealing 
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lids and fasteners. Upon the bottom mouthpiece is fixed 
the 7-in. diameter ascension pipe (Fig. 8) for taking the 
gas off from the retort and conducting it to the hydraulic 
main overhead. This is made of 24 in. by 24 in. by 
% in. _-iron, and the shell of 4-in. steel plate, and is of 
a convenient section, so as to facilitate the easy removal 
of the tar and liquor within the main. Attached to 
it is the hydraulic valve for regulating the flow 
of gas as well as the amount of seal for the dip 
pipe asshown. The gas from the hydraulic main is 
collected by the 18in. diameter foul main which 
runs by the side of it. This is made of }-in. steel 
sheet in lengths of about 20ft. each. Underneath this 
main a tar pipe is fixed for taking off the tar ; this pipe 
has a fallof lin. in every 9ft. 6in. Its ends are 
sealed by means of the syphon pots as shown. From 
the retorts the gas is thus conducted to the condensers 
outside the retort-house by means of this main pipe. 

Unfortunately the railway does not run near the 

as works, and the whole of the coal has to be carted 
5, ao the railway siding. The carts, however, enter 
the coal stores about 32 ft. above the ground line of 
the retort-house, and an arrangement for easy tipping is 
provided. Thecoal store (Fig. 3) is 40 ft. wide, so that 
there is a storage capacity for over 6000 tons of coal. 
In the centre of the retort-house and between the two 
benches, the coal-handling plant is fixed (Figs. 1 to 3). 
Provision is made for continuous feeding in the coal 
stores by building two walls and covering them over 
by a wood frame and a g-in. steel covering for the coal 
to slide down to the coal-breakers. 

The coal-handling plant is divided into two parts, 
each of which is capable of feeding ten large coal tanks 
with a sufficient quantity of coal for the twenty-four 
hours’ consumption. The elevators are 70 ft. centre 
to centre of driver and driven wheels, and are made up 
of a framework composed of 3in. by 3 in. by 4 in. 
angle steel, with the necessary ties and struts as shown 
(Fig. 3). The guides are provided with movable 
strips fastened on by means of countersunk headed 
bolts, so that they can be renewed when necessary. 
Underneath and upon the return guide for the buckets 
a casing is provided and made of 4-in. sheet steel. At 
the bottom of the elevators the breakers are fitted, 
and are capable of dealing with any class of coal or 
cannel, breaking it to a convenient size of 2} in. cube. 
The crushing rollers travel at the rate of about 12 re- 
volutions a minute, and act as a feeder to the boot of 
the elevator. The whole of the coal—large and small 
—passes through the breaker. The buckets are 
made of steel, and are seamless, and the chain is also 
made of steel links, provision being allowed for a 
bucket about every 1 ft. 6 in. in its entire length. 

The conveyors are each formed of a framing com- 
posed of 2}in. by 24 in. by 7; in. angle steel, with 
the necessary ties, struts, &c., and fastened on to 
a cast-iron trough 1 ft. 6 in. wide by 6 in. 
deep, jointed at intermediate lengths. This trough 
is fixed to the main hoppers by means of channel 
irons, upon which it rests. There are two openings 
for every bed, to allow complete filling of the tanks, 
these being provided with necessary slides, &c. The 
length of each conveyor is about 100 ft. centre to 
centre of wheels, the diameter of the latter bein 
2ft.9in. The chain is made of a series of stampe 
steel links, fixed to which, at a distance of 1 ft. 6 in., 
are the steel plate scrapers. A bar runs across the 
scrapers, and forms the basis upon which they slide 
along tne top flange of the conveyor trough as shown. 
The filling of the tanks is continuous, because when 
one is completely filled the coal is scraped on to the 
next, and so on. At the end a wrought-iron overflow 
trough leading to the ground is provided, and acts as 
a tell-tale for the engine-man. 

The drives are so arranged that should it be neces- 
sary to stop one engine, breaker, or elevator, the 
other set are large enough to elevate the total quan- 
tity of 20 tons per hour, and distribute it to both con- 
veyors. A deposit box is provided at the top of the 
elevators, and inside it is fixed a movable deflecting 
plate to change the direction of the coal to either con- 
veyor as desired. 

There are’two 10 horse-power horizontal high-pres- 
sure non-condensing steam engines fixed underneath 
the charging stage and near the breaker. 

The continuous coal storage tank is composed 
of a framing of 2} in. by 2} in. by x4 in. angle 
steel plate (Figs. 10 and 11). At the lower part 
each tank tapers at every 9 ft. 6 in., so as to 
form a spout for feeding the chambers that are 
fixed directly underneath. The whole of the work 
is riveted by 4-in. diameter rivets, 3 in. pitch. The 
bottom part of the tank is formed of §-in. steel 
plate, with thefour necessary openings as shown. The 
measuring chambers are bolted thereto by means of 
§-in. diameter specially shaped bolts. The chambers 
are supported by the longitudinal channel supports 
which rest upon the transverse steel girders, 8 in. 
by 4 in. steel, as shown. The construction may be 
defined as a framework of 2} in. by 2} in. by ,'s in. 
angle steel fixed together so that there will be an 
arrangement of ‘twin chambers,” the shell being 
made of }-in. steel plate. Two doors are provided, 


one at the top and one at the bottom, and connected 
by means of connecting-rods and levers, &c.; the 
whole working upon a centre bearing, as shown, has 
an action similar to the shot flask, when one door is 
open the other is shut, and vice versd (Fig. 10). 

Each of these chambers holds 7 cwt. of coal, enough 
for one charge ; but should it be necessary to reduce 
the weight of the charge, this is done by means of a 
movable diaphragm—connected to which is a quadrant, 
&e,—with the various holes and reductions in weights 
tabulated on the same for the convenience of the 
workman who regulates the charges. 

The main levers are connected to these chambers by 
means of ?-in. diameter connecting-rods as shown, and 
work upon centres above the charging floor. The length 
of these levers is about 6 ft. 3 in., and the section is 
3in. by Sin. There are four toa bed, or eighty in all, 
and they are arranged at a convenient distance of 
10 ft. 6 in. from the charging mouthpieces. Under- 
neath these tanks the movable charging shoots run upon 
rails formed of 4 in. by 4 in. by 4 in. T-steel (Fig. 13). 
There are three shoots to every five beds—one for 
each tier of retorts ; they are 12 in. in diameter, and 
fixed upon a carriage or frame running upon cast-steel 
wheels 12 in. in diameter, with 14-in. flanges, as 
shown. The lower part of the shoot is telescopic, and 
connected to it is the movable shoe (Fig. 15), 

Necessary levers, &c., are fixed to the shoot for 
accurate adjustment during the working. A guard is 
fixed under the wheels to prevent the shoot jumping 
off the rails. At the nose of the shoe is fixed a regu- 
lating check for the purpose of checking the speed of 
the coal when falling down the shoot into the retort. 
These checks are regulated to suit the drop of the 
coal, and also the varying qualities used. The whole 
secret of the even distribution of coal rests upon the 
check, which, if carefully regulated, will deliver a 
layer of coal upon the floor of the retort, averaging in 
thickness from 6 in, to 8 in., as required, in the time of 
10 to 15 seconds. When the charge has fallen, the 
levers are moved, the shoot being withdrawn from the 
retort by this means. The self-sealing lid on the 
mouthpiece is then closed, and the shoot passed on to 
the next retort. When the drawing operation is being 
performed, the lower mouthpiece door(Fig.7) is opened, 
and the stop—which is made of wrought-iron plate 
and a piece of gas-pipe, inserted in the front of the lid 
to prevent the coal falling upon the latter—is with- 
drawn, and if the charge is well burnt off the coke 
slides out, and is directed by means of the fire screens 
to the cellar underneath, to be quenched and taken 
away tothe yard. The drawing stage is made of 8 in. 
by 4 in. steel, with intermediates of 4in. by 3 in. 
steel, and supported by cast-iron columns. The whole 
is filled up with concrete, upon which is run a layer 
of Portland cement, and then faced with blue-brick 
laid on edge. 

Necessary ladders, staircases, &c., are provided for 
attending to the several working parts, and the whole 
house is fitted with the very latest improvements 
applicable to retort-houses. 


PLANING MACHINE WITH ROBINSON AND 
OLDFIELD’S FEED MECHANISM. 

THE planing machine which we illustrate on page 46 
(Fig. 1) has been constructed by Messrs. Sharp, Stewart, 
call Co., of the Atlas Works, Glasgow, and in general 
design is similar to the machines made by this company 
for a number of years. This is in particular the case 
with the driving gear, which consists of a rack below 
the table, gearing with which is a pinion having helical 
teeth. The teeth are machine-cut, and a very smooth 
motion is attained. The wear also is small, as, though 
upwards of one thousand machines with this type 
of gear have been supplied by the company, in 
no instance have they yet had to replace either wheel 
or rack. The machine is very rigidly constructed, 
and it is claimed that higher speeds than were 
formerly possible can be attained in Both the cutting 
and return strokes, there being an entire absence of 
shock and vibration. Its feature of special interest 
is, however, the feed motion (Robinson and Oldfield’s 
patent) with which it is fitted, the arrangement of 
which is shown in Figs. 2and 3. Inthis A and B 
represent tappets attached to the table of the machine 
in such a way as to strike the reversing lever C (Fig. 3), 
and the feed tappet D, which are perfectly independent 
of each other, thus reversing the machine and actuating 
the feed mechanism at the same time. Owing to this 
arrangement, the machine can by means of the handle be 
stopped, started, or reversed without moving the feed 
gearatall. Thus, if any accident happens to the tool, 
it is only necessary to move the lever E to stop the 
machine, and there is no risk of putting in a cut acci- 
dentally whilst bringing the machine to a stand. The 
feed tappet D is carried by a slide, and on the top of 
the stud fixing the tappet there is a hardened steel 
runner or die, which engages with a helical cam F. 
As D is moved to the right or left, this cam revolves 
and actuates the vertical shaft G through the feed 








tool boxes. The tappet D is adjustable in its slide, 


gear H. This shaft G operates the feed screws of the | § 


and can be arranged to receive an impetus either from 
A or B, and either sooner or later in the stroke of the 
table, thereby giving a variable feed, the range being 
from ;'; in. up to 14 in. The change from one rate of 
feed to another is very quickly made. The feed is 
‘*put in” in as short a travel of the table as in the 
ordinary mechanism, and there is no drag of the tool 
over the work in the return stroke. The machine shown 
in the engravings can plane castings, if necessary, 4 ft. 
by 4 ft. by 10 ft., and the feeds can be given either up 
or down, right or left, and atany angle. In all cases 
the feed is ‘‘ put in” at the end of the return stroke, 





Triest®r. —The number of vessels which entered the 
port of Trieste last year was 7845, as compared with 
7706 in 1892. The number of vessels which cleared from 
aapet last year was 7843, as compared with 7637 in 


Sratistics or Pia Iron Propvuction, &c.—Messrs. 
James Watson and Co., Glasgow, send us a copy of their 
annual statistical return of the make, consumption, ship- 
ments, and stocks of iron for several years, as well as an 
interesting record of the prices of Scotch, Cleveland, and 
hematite iron. These statistics, as may be supposed, 
indicate that the trade has been in a depressed state 
throughout the year, and that stocks are now lower than 
for several years. 





ForrIcN WarsuHIPs LAUNCHED IN 1893.—The warships, 
exclusive of torpedo-boats, Jaunched during the year 
1893 for the various navies, with their tonnage and esti- 
mated speed, were as follows: Argentine Republic: 
Gun-vessel, Patria, 1183 tons, 18 knots. Austria-Hungary: 
Protected cruiser, Kaiserin und Kénigin Maria Theresa, 
5100 tons, 19 knots; gun-vessel, Satellit, 500 tons, 
20.5 knots. Brazil (purchased from Schichau, of Elbing): 
Five torpedo-boat destroyers, 120 tons, 26 knots. Chili: 
Protected cruiser, Blanco Encalada, 4400 tons, 23 knots. 
China: Protected cruiser, Foo-Ching, 1040 tons, 16 knots. 
Denmark: Torpedo-boat destroyers, Nordkaperen and 
Makrelen, each 120 tons, 20 knots. France: First-class 
battleships—Charles Martel, 11,800 tons, 17.5 knots; 
Jauréguiberry, 11,820 tons, 18 knots; second-class battleship 
for coast defence, Tréhouart, 6610 tons, 17 knots; armoured 
cruiser, Charner, 4750 tons, 19 knots ; protected cruisers 
—Bugeaud, 3720 tons, 19.5 knots; Chasseloup-Laubat, 
3720 tons, 19.5 knots; Friant, 3720 tons, 19.5 knots; 
Suchet, 3430 tons, 20 knots; gun-vessels—D’Iberville, 
925 tons, 21.5 knots; Fleurus, 1310 tons, 17 knots; 
torpedo-boat destroyers—Lansquenet, 138 tons, 26 knots ; 
Archer, 120 tons, 20.5 knots ; Mousquetaire, 125 tons, 
24.7 knots. Germany: Protected cruiser, Gefion, 5000 
tons, 20 knots. Italy: Protected cruiser, Liguria, 
2245 tons, 18.5 knots. Russia: First-class battleship, 
Tri Sviatitelia, 12,000 tons, 17.5 knots; third-class battle- 
ship for coast defence, Admiral Ushakoff, 4126 tons, 
16 knots; gun-vessels—Guidamak, Griden, and Vsadnik, 
each 400 tons, 21 knots. United States: First-class 
battleships—Indiana, Massachusetts, and Oregon, each 
10,200 tons, 16.2 knots; ram cruiser, Katahdin, 2100 tons, 
17 knots; protected cruiser, Minneapolis, 7350 tons, 
21 knots. Hayti: Gunboats, Alexandre Pétion, Capois 
la Mort, each 260 tons, 14 knots. The total warship 
tonnage launched by each of the more active naval Powers 
was thus—France, 52,188; United States, 40,050; Great 
Britain, 28,920; Russia, 17,326. 





Rattway Coiuision at Ramsey.—On November 15 
last, a light engine, running tender first, entered Ramsey 
terminal station, on the Holme and Ramsey single line, 
worked by the Great Northern Railway, at too high a 
speed, and collided with four carriages comprising the 
5.55 p.m. train. These were driven back about a coach 
length, but none left the rails, the brake being ‘‘on” at 
the time. Ten out of the sixteen passengers complained 
of slight injuries, and the brakesman, who was riding on 
the engine, was also slightly injured. No damage was 
done to the engine and tender, but the buffer-beams and 
castings of the first age and the dome lights of three 
brake-vans were broken. The engine came from Holme, 
54 miles away, in order to work the above train, and, 
being late, was running somewhat faster than usual, while 
the driver failed to make allowance for the greasy state of 
the rails. The facing points lie normally for the passenger 
line, and are padlocked, but all points are worked by 
— levers, and the points and signals are not inter- 
ocked. Major Marindin states in conclusion that “‘ it is 
much to be desired that, on branches where there are no 
facilities for turning engines, properly constructed tank 
engines should be used for working passenger trains, for 
the running of engines tender first involves a certain 
amount of risk, and exposes the drivers to great discom- 
fort in bad weather. It is more than possible that if the 
engine in this case had been running in front of the 
tender, or if it had been a tank engine, the accident 
would not have occurred, for in either of these cases the 
sand applied to the rails would have affected all the 
wheels, instead of only two pairs of the engine wheels, 
This branch line is owned by the Great Eastern Rail- 
way Company, but is leased to the Great Northern Rail- 
way Company, and, under the order in accordance with 
the Waguledion of Railways Act, 1889, issued to the own- 
ing company on November 20, 1890, it would appear that 
the points and signals at Ramsey station ought to have 
been interlocked before November 20, 1892, the date at 
which the order in question, so far as regards interlock- 
ing, came into operation. It is desirable that the Great 
astern Railway Company should be called upon to 





cause the necessary work to be carried out at once, 
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CONSOLIDATION LOCOMOTIVE; ILLINOIS CENTRAL RAILROAD. 
CONSTRUCTED AT THE ROGERS LOCOMOTIVE WORKS, PATERSON, N.J., U.S.A. 
(For Description, see opposite Page.) 
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ILLINOIS CENTRAL RAILROAD, 


















































































































































































































CONSTRUCTED AT THE ROGERS LOCOMOTIVE WORKS, PATERSON, N.J., U.S.A. 
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THE locomotive which we illustrate on the present 
and opposite pages was built at the Rogers Locomo- 
tive Works, Paterson, N.J., U.S.A., for the Illinois 
Central Railroad. It is of the Consolidation type, 
that is, it has four coupled axles, driven by a pair of 
cylinders 21 in. in diameter by 24 in. stroke. Three 
of the axles are placed as near together as they can be 
got, the distance from centre to centre being 60 in., 
and the diameter of the wheels, outside the tyres, 
564in. One pair of wheels is flangeless, to ease the 
engine round curves. There is a two-wheeled truck, 
with 33-in. wheels, in front. The firebox is of the 
usual large size adopted in these engines, being 130 in. 
long over all and 121 in. inside. The width inside is 
52in. at the top, the lower part being pinched into 33gin. 
to pass between the bar frames. ‘There are 236 tubes, 
2in. in diameter outside, and 11 ft. 10hin. long. The 
total heating surface is 1622.5 square feet, comprising 
1454.5 square feet in the tubes, and 168 square feet 
in the firebox ; the grate area is 28.19 square feet. 

. _ leading dimensions are given in the subjoined 
able; 


Consolidation Locomotive for the Illinois Central Railroad. 
Gauge of track 4 ft. 84 in. 
Class of engine Consolidation 

uel... oe iad sy ... Bituminous coal 

Total wheel base of engine and 

tender 7 me 47 fb. 93 in. 


Total wheel base of engine 24 ft. 5 in. 
Driving wheel base we 16 ft. 9 in. 
Weight in working order on 

drivers Be a ie 118,600 lb, 
Total weight fe. aa ae 137,300 lb. 
Diameter of cylinders and length 

of stroke... es ie .. 2Lin, by 24 in. 
Distance between centres of 

cylinders ... ‘ a m 86 in. 
Size of steam ports 1} in. by 18 in, 
Size of exhaust ports 24 in. by 18 in. 


Diameter of piston rod ... a 
Kind of piston-rod and valve 

stem packing... oa on 
Slide valve, kind ., __.. 


34 in, 


U.S. metallic 
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sal | r ———y 0 
w= =f ---S8Y-----bay op 7 Ed | 
-- dye 1¢2---ifb--= 5 eee - ~ atafle ---19 





S Seen beeen ae 









_ 
i © z 
ret 1. 
< 
rat 
aed © 
sO e's 
3Q¢ 24% 
775 











co e oo 
ke 12° -¥ 
Slide valve, greatest travel 54 in. Grate, style an Cast-iron rockin 
* lap outside... tg in finger bars wit 
Bs »» _ inside ... As 7 drop-plate in front 
ae lead in full gear ... ys in Ashpan _.. ] a iy 
Driving wheels, diameter outside Exhaust pipe... aa Single high 
of tyres ... ot bn seh 564 in. Smoke stack, inside diameter at 
Driving wheels, centre diameter 494 in. smallest point ... 


fe axle, diameter and 
length of journals ‘ 

Driving axle, material ... 
ie box, material 
Diameter of engine truck wheels 
Kind of engine truck wheels ... Rogers Locomotive 
Company’s cast-iron 

spoke centre with 

steel tyre 


5 in. by 10 in. 
Hammered iron 


8 in. by 10 in. 
Hammered iron 


Diameter and length of engine 
truck axle journals 


Material of engine truck axles... 


Style of boiler Belpaire 

Working pressure eee ia 1 . 

Diameter of first course, outside 62 in. 

Position of firebox wit ... Between frames and 
over third and 

fourth axles 
Size of firebox inside 1218 in. long by 
33% in. 


Water space around firebox . Front, 4in.; back 


and sides, 34 in. 








Thickness of waist and shell 
p om aes mie és Ys in. by § in. 
Thickness of firebox crown 2 in. 

<a side sheets... ¥s in. 

ps back sheet... zs in. 

a tube sheet ... 75 in. 
Horizontal seams... me he Butt-jointed 
Circumferential seams ... ... Double-riveted lap 
Tubes, material sin Tron 

»» numberof ... 236 
», Outsidediameter ...  & 2 in. 
»» length over tube sheets ... 11 ft. 103 in. 
Heating surface, tubes... .. 1454.5 sq. ft. 
# i firebox 168.0 sq. ft. 
te » total... 1622.5 sq. ft. 
Grate area .,. : 28.19 sq. ft, 





oe 16 in. 
Smoke stack, top above rail 15 ft. 14 in. 


Boiler feed... Two No.9 Monitor 
injectors, 1888 
Tender : style 
Weight of tender ready for ser- 
vice ad ‘te whe “a 78,000 Ib, 

Total wheel base of tender 15 ft. 
Wheels, number of 8 

‘9 diameter... 36 in. 

kind Cast-iron double 


plate chilled tread 


Journals, diameter and length 4 in. by 8 in. 
Material of axles ... we ammered iron 
Kind of tender frame White oak 

+ truck Diamond 
Tank capacity, water 3850 gallons 

-: ss fuel 7 tons 





A Srineutar Rattway AccipENT.—From Major Yorke’s 
report, just issued, we gather that asa driver was setting 
back on to his train at West Hartlepool station, on the 
North-Eastern Railway, on November 24 last, he slipped 
backwards, and in falling accidentally caught hold of the 
regulator handle, and thereby opened it and gave the 
engine steam. He immediately realised what he had 
done, and, jumping up, closed the regulator and applied 
his continuous brake, dh he was unable to prevent a col- 
lision with the train, in which eight ngers were 
already seated. As the brakes were ‘‘off” the coaches, 
they ran back some 12 yards, but the first was partly 
derailed, and a buffer rod bent, while the buffers of the 
engine were broken. Four passengers complained of 
shock and minor injuries, and the fireman had a narrow 
escape, as he was just going to jump on to the line to 
couple up when he noticed the increased speed, and so 
remained on the platform. Could such an accident have 
happened with a horizontal regulator handle, especially 
if secured with a wing nut? Perhaps our Great Northern 
readers will enlighten us on this point. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was quiet last 
Thursday forenoon. Only 7000 tons of warrants were 
dealt in—2000 tons of Scotch and 5000 tons of Cleveland. 
Prices were steady, and near those of Wednesday after- 
noon. In the afternoon the market closed a shade easier. 
Only some 2000 tons of Scotch iron changed hands, but 
Cleveland iron was dealt in to the extent of 5000 tons. 
The business in hematite iron consisted of one lot of 500 
tons. At the close the settlement prices were—Scotch 
iron, 433. 44d. per ton; Cleveland, 35s. 6d.; Cumber- 
land and Middlesbrough hematite iron, respectively, 
45s. 3d. and 433. 44d. per ton. There was a very quiet 
market on Friday forenoon. No dealings in Scotch 
warrants were reported, but some four lots of Cleve- 
land changed hands at 35s. 6d. per ton, being an ad- 
vance of 1d. per ton, and the market closed with sellers 
at that quotation. In the afternoon the market remained 
very idle, and just steady. Scotch was done at 43s. 44d. 
cazh at the end of this week, which was equal to 43s, 4d. 
prompt cash, and with cash sellers at 433. 44d., the price 
showed a drop of 1d. per tonfromthe morning, Cleveland 
fell 4d., and Cumberland hematite iron 14d. perton. Only 
some 1500 tons of Scotch and 2000 tons each of Cumber- 
land and hematite iron weredealt in. The closing settle- 
ment prices were—Scotch iron, 43s. 44d. per ton ; Cleve- 
land, 35s. 6d. ; Cumberland and Middlesbrough hematite 
iron, 45s. 5d. and 43s. 44d. per ton respectively. Quietness 
was also the rule on Monday forenoon. 
flat, only 4000 to 5000 tons changing hands, and at a 
decline of 24d. per ton on the cash price. Some 6000 tons 
of Cleveland were sold, including 4000 tons at 35s. 6d. 
two months fixed. One lot of Cumberland hematite iron 
was sold at 453. 3d. cash. The afternoon market was 
very flat all round, owing to the absence of buying sup- 
port, and to the fact that a number of option transactions 
ad fallen due, and the result was that operators got 
weighted with iron at the current prices, which they 
were disinclined to hold. Some 7000 or 8000 tons of 
Scotch iron were sold, and at 42s. 114d. cash the 
price showed a drop of 24d. from the morning. Only 
about 500 tons of hematite iron (Cleveland) and 1500 tons 
of Cumberland hematite iron changed hands, but the 
quotation for the former gave way 2d. per ton at 35s. 34. 
sellers, and the latter fell 3d. at 45s. O4d. per ton sellers. 
The settlement prices at the close were: Scotch iron, 
42s. 104d. per ton; Cleveland, 35s. 3d. ; Cumberland and 
Middlesbrough hematite iron, respectively, 45s. and 
433. 3d. per ton. The market was quiet and flat on Tues- 
day forenoon. About 5000 tons of Scotch warrants were 
sold, including some lots at 42s. 10d. and 42s. 9d. one 
month, with 1s. forfeitin seller’s option. One lot of Cleve- 
land was disposed of, and 2000 tons to 3000 tons of Cum- 
beriand hematite iron, the latter being especially offered 
at adrop of 34d. per ton. Scotch lost 1d. and Cleveland 
14d. The market was strong in the afternoon, and more 
active. Close on 20,000 tons of all descriptions changed 
hands. About 12,000 tons of that quantity were Scotch, 
which rose 24d. from the forenoon. I[n addition, 2000 tons 
were done at 42s, 84d. one month, with 1s. forfeit in 
seller’s option. A fair amount of business was also done 
in Cumberland hematite iron, but not much in Cleveland. 
The price in both cases, however, advanced 2d. per ton 
from the morning. At the close the settlement prices 
were : Scotch iron, 433. per ton ; Cleveland, 35s. 3d. ; Cum- 
berland and Middlesbrough hematite iron, respectively, 
44s, 10}d. and 43s. 44d. per ton. The market was active 
this forenoon, and prices improved, up to 43s. 14d. per 
ton cash being paid for Scotch iron. Some 6000 or.7000 
tons changed hands. In the afternoon prices eased 
off a little, and there was only a moderate turnover. 
The following are a few of the current prices for 
No. 1 special brands of makers’ iron: Gartsherrie, 
Summer!tee, and Calder, 52s. per ton; Coltness, 56s. ; 
Langloan, 60s.; the foregoing all shipped at Glas- 
gow; Glengarnock (shipped at Ardrossan), 47s. ; 
Shotts (shipped at Leith), 54s. 6d.; Carron (shipped at 
Goennemanias —. There are now 43 blast furnaces in 
actual operation, as compared with 68 at thistime last year. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 2389 tons, against 4696 tons in the corre- 
sponding week of last year. They included 130 tons for 
Italy, 120 tons for Germany, smaller quantities for other 
countries, and 1949 tons coastwise. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant 
stores stood at 320,494 tons yesterday afternoon, as com. 
pared with 320,851 tons yesterday week, thus showing 

tor the past week a reduction amounting to 357 tons. 


Finished Iron and Steel Trades.—The finished iron 
trade of Lanarkshire has been comparatively quiet since 
the close of the New Year holidays, but it is expected 
that it will shortly resume its wonted activity. ie 
are fairly firm. Inquiries from abroad are rather dis- 
appointing, but home requirements are on a fairly exten- 
sive scale. The output of steel is on the increase, but 
prices are far from being satisfactory. 


New Bridges for Mid Ross-shire.—-Messrs, Crouch and 
Hogg, civil engineers, Glasgow, have been commissioned 
by the Mid- Ross District Committee of the County Coun- 
cil of Ross and Cromarty to prepare designs and tenders 
for two new bridges which it has been resolved to build 
over the Rivers Conon and Owin. The present bridges, 
which are to be removed, are timber structures, and are 
to be replaced by steel girder bridges, respectively about 
360 ft. and 160 ft. in length. 

New Steamers for the Cunard Line.—The London and 
Glasgow Shipbuilding and Engineering Company has 
just received an order to build for the Cunard Company 
two large cargo steamers for the Atlantic trade. 


Statistics of the Scotch Pig-Iron Trade.—The Scot sh 


Scotch iron was | - 





ironmasters’ returns of the pig-iron trade for the apt heard 
were issued last week. They are given below, and along 
with them there are Be for comparison the corre- 
sponding returns for the preceding three years : 





1892. 1893. 


977,213 | 783,867 
i, 802,788 |d.193,346 


53 

43 
150,162 
395,971 


546,133 
4,225,371 


171,586 | 139,897 
157,887 153,030 
12,267 6,663 


341,740 | 299,690 
i, 28,127 | d. 42,150 


103,358 | 320,851 
340,288 60,939 


443,646 | 381,790 
136,031 61,856 


1890. 
793,333 


1891. 
674,425 


Production in tons .. 
blast, 


in blast, 





Furnaces in 
average 
Furnaces 
December 31 
Consumption — 
Foundries .. --. 846,782 

Malleable and steel 
works ..  ..| 419,613 


..| 768,895 | 


76.720 
67 
250,379 
£21,125 


771,504 
i, 376,924 


65.215 


51.054 | 


78 
159,428 
235,152 

394,580 





Total 


Shipments— 
Foreign ‘ 
Coastwise .. on 
Rail to England ..| 

Total .. 

Stock— 

Makers’ stores 
Connal’s 


Total 
Decrease 


237,607 
203,770 
12,953 

454,333 | 

od 


166,969 
132,761 
13,883 


313,613 





25.793 | 
587,652 | 


78,720 
500,957 


579,677 
33,768 





613,415 








Copper Ore Imports at Glasgow. —The landings of copper 
pyrites at the Clyde ports from Huelva, &c., during the 
month of December amounted to 3091 tons, a decrease of 
807 tons as contrasted with the imports in December, 
1892. For the past year, however, the receipts aggre- 
gated 56,578 tons, being an increase of 6677 tons, as com- 
pared with the landings of 1892, and an increase of 3548 
tons as contrasted with those of 1890, hitherto the highest 
imports in one year. The returns, specially compiled, 


are: 
Month. 
Vessels. Tons. 
1767 


2520 
4772 
7634 


Year. 
Vessels. 
31 


40 
50 
36 


Tons. 
34,128 
50,670 
53,030 
52,497 
1892 3893 31 49,901 
1893 3091 33 56,578 


The Bridge over the Kelvin.—The very handsome bridge 
by which the Great Western Railway, Glasgow, is carried 
over the Kelvin, and which exhibited such alarming eigns 
of weakness some months ago owing to the foundations 
subsiding, has now been put to rights and the structure 
made secure for traffic. During the past month or so 
divers were at work filling up with concrete the disused 
coal workings on which it was found that the western 
piers of the bridge rested. It is said that all further 
danger has been averted, and reports as to the original 
damage are in course of preparation by the engineers. 


1886 
1889 
1890 
1891 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Trade with America.—The returns show that 
the total exports from the Sheffield consular district in the 
quarter were 69,466/. 16s.1d. Of this total 36,473. 17s. 4d. 
was for steel, and 20,3561. lls. 7d. for cutlery—less by 
more than half of the total exports in the corresponding 
uarter of last year, when the figures reached 145,938/. 
Somes: the same quarters, steel shows a decline of 
38,3741. 93. 11d., and cutlery of 20,137/.—being little more 
than one-half. The lowest total previously reached was 
in the June quarter of 1891, when the exports of cutlery 
were 21,666/. ; but the steel amounted to 68,302/. The 
year’s exports came to 374,430/., as against 495.169. in 
1892, or a drop of 120,739/., and a falling off of 419,245/. 
as compared with ten years ago, when the aggregate ex- 
ports were 793,675/. Thesteel exports were 210,116/. and 
the cutlery 101,719/., or a decline upon the a year 

of 59,4477. in the former, and of 25,919, in the latter. 


Bradford New Water Works.—At a meeting of the 
Bradford Council held yesterday, the question of the con- 
tract for constructing a main aqueduct from the River 
Nidd to Chellow Heights, in connection with the new 
water works at Gouthwaite, came on for consideration. 
It was proposed to accept the tender of Messrs. Morrison 
and Mason for a sum of 286,259/. The tender included, 
in addition to the main line of aqueduct, a bridge over 
the River Nidd, tunnelling, and screening chamber 
After some opposition the tender was accepted. 


Proposed Ship Canal between Wakefield and Goole.— 
Yesterday afternoon, at a meeting in connection with the 
Wakefield Chamber of Commerce, Mr. Charles Clay, of 
Walton Grange, brought before the Chamber the question 
of a ship canal between Wakefield and Goole. r. Clay 
said that in 1887 he introduced this question at one of the 
meetings of the Chamber, but the matter fell through 
owing to the financial embarrassments of the Manchester 
Ship Canal Company at that period. Now that that 
undertaking was likely to prove a success, he thought the 
matter of a canal between Wakefield and Goole should 
not be lost sight of. He suggested that a day should be 
fixed upon for a thorough discussion of the matter. The 
idea was favourably received. 


Heavy Decline in the Yorkshire Coal Trade.—The official 
annual return of the coal trade between South York- 
shire and the West Riding and Hull was issued yesterday. 
The total tonnage sent to the port in 1893 was 1,432,072 
tons, as compared with 2,236,168 tons in 1892. This 
shows a decline of more than three-quarters of a million 
tons, or nearly 36 per cent, of the whole trade of the port. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the quarterly 
meeting of the North of England iron trade was held in 
the Royal Exchange here, and was largely attended. 
Frequently at quarterly meetings there are exhibits of 
articles of interest to the trade, but yesterday there were 
none. Only a small amount of business was transacted, 
unfavourable news as to the state of affairs in Glasgow 
depressing the market here. Sales were recorded at 
35s. 3d. for prompt f.o.b. delivery of No. 3 g.m.b. Cleve- 
land pig iron, and that price was generally quoted by 
merchants, but makers, as a rule, named a higher figure, 
and as they are pretty well supplied with orders, 
they were not anxious to secure contracts at rates 
which they think will be improved upon before very long. 
The lower qualities were steady, No. 4 foundry bein 
34s, 9d. and grey forge 34s. to 34s. 3d. Middlesbroug 
warrants opened 35s. 1d. and closed 35s. 3d. cash buyers. 
Local hematite pig iron was firm, and reported in fairly 
good request. For early delivery of mixed numbers 
43s. 9d. was quoted. Some improvement was noticeable 
in Spanish ore, but the price was still weak. Rubio was 
quoted 12s. 6d. per ton ex-ship Tees. To-day our market 
was steady, but quiet. No. 3 Cleveland pig was said to 
have been sold at 35s. 3d., but many sellers asked more. 
Other qualities of makers’ iron were the same as yester- 
day. Middlesbrough warrants, after touching 35s. 5d. 
cash buyers, closed 35s. 44d. cash buyers. 


New Steel Nail Works at Middlesbrough.—A new com- 
pany, named the Steel Strip and Nail Company, Limited, 

as been formed at Middlesbrough. The company have 
taken over, from the liquidation of the Atlas Steel, Hoop, 
and Wire Rod Works, Limited, the whole of the works 
and business of that company. 


Blastfurnacemen’s Wages.—There has just been issued 
the quarterly ascertainment governing the rate of blast- 
furnacemen’s wages under the sliding scale arrangement 
in the North of England iron trade, and it shows the rate 
for the past quarter to have been 343. 4.62d. per ton for 
No. 3 g.m.b. Cleveland pig iron. This is very little dif- 
ferent from the ascertained price for the previous quarter, 
and wages will consequently remain unaltered for the 
next three months. The wages of blastfurnacemen are 
} per cent. above the standard. 


Manufactured Iron and Steel.—The finished iron and 
steel works have got fairly to work again after the 
holidays, and most of them are well employed, a good 
number of orders having recently been secured. Pro- 
ducers speak hopefully of the future, and the outlook is 
certainly more encouraging, but quotations, though un- 
doubtedly stronger, are still low. Common iron bars are 
41. 17s. Gd: iron ship-plates between 4/, 15s. and 5/. ; iron 
ship angles, 4. 123. 6d. ; steel ship-plates fully 57. 2s. 6d.; 
and steel shi “—. 4l. 17s. 6d., all less the usual dis- 
count for cash. eavy steel rails are 3/. 15s. net at works, 
and though some people say less might be accepted, a 
higher figure has been asked. 


The Fuel Trade.—Coal is rather quiet. At Newcastle 
besé Northumbrian steam is 12s. 6d. f.o.b. Bunker coal is 
wuak. There isa strong demand for gas coal, but the 
supply is a full one. Coke keeps steady, about 13s. being 
generally named for blastfurnace qualities delivered here 
over the current half-year. The Durham cokemen are 
taking a ballot as to whether they should join the Mid- 
land Federation of Miners. 


Annual Meeting of Blastfurnacemen —At the annual 
meeting of the Cleveland and Durham Blastfurnacemen’s 
Association, Mr. H. Jones, of Consett, was elected pre- 
sident, and Mr. Edward Pearson was appointed treasurer 
of the Association. With regard to the demonstration 
which it has been decided to hold in favour of shorter 
hours, to take place in July, thesecretary (Mr. T. Carlton) 
reported that the ballot had been almost unanimous in 
favour of the twenty-four hours stand for the occasion. 
It was decided to ask Mr. T. Mann, and Mr. J. H. Wilson, 
M.P., to address the gathering. After a long discus- 
sion, it was decided to again federate with the National 
Federation of Blastfurnacemen, and Mr. Edward Pearson 
and Mr. H. Jones were elected to represent this district 
at the national executive meeting to be held at Carlisle 
on February 7. The society is in a most flourishing 
condition, both as regards its finances and its roll of 
members. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has been dull, and prices 
have shown a downward tendency. The best descriptions 
have made 14s. 6d. to 15s., while secondary qualities have 
been quoted at from 13s. 6d. to 14s. per ton. The severe 
weather has occasioned a good demand for house coal ; 
No. 3 Rhondda large has made 14s. 6d. per ton. Patent 
fuel has been slightly easier. Coke has shown little 
change; foundry qualities have made 20s. to 20s. 6d., and 
furnace ditto 17s. 6d. to 183. 6d. per ton. Iron ore has 
been slightly firmer. The manufactured iron and steel 
trades have exhibited no improvement. 


Clevedon Pier.—This pier was opened on Easter Mon- 
day, 1893, and the number of persons who paid for admis- 
sion between that date and December 31 was 36,132. Of 
this number 35,088 patronised the Channel passenger 
boats. The total receipts amounted to 646/. 


Cardif’ Harbour Trust.—An interview between a depu- 
tation of the harbour trust committee of the Cardiff Town 
Council and representatives of the Railway and 

; Company, has been arranged to take place on the 
26th inst., when the whole question, as affecting Barry, 
will be discussed. 
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Drainage and Lighting at Monmouth.—At a special 
meeting of the Monmouth Town Council on Thursday, a 
revised scheme of sewage and electric light for the 
borough, now before the Local Government Board, was 
again considered. The chairman (Mr. Honeyfield) dealt 
with the figures showing the —— cost of the scheme, 
if carried out separately. In round numbers, the result 
showed 10,000/. for drainage, and 8000. for electric light. 
The discussion turned on the practicability or otherwise 
of using the water of the Wye as a motive power. It 
was eventually decided to obtain the services of a civil 
engineer versed in hydraulic matters generally, and the 
working of turbines in particular, before carrying out the 
work, for which a provisional order has been applied for 
by the council. 


Barry Dock.—The shipments from this dock last year 
were as follows: Coal, 4,169,261 tons; coke, 52,551 tons; 
and miscellaneous, 5348 tons ; total, 4,217,160 tons. The 
imports of the year were 145,406 tons. 


Severn and Wye Railway.—The terms upon which Par- 
liament will be asked to authorise the sale of the under 
taking of the Severn and ng and Severn Bridge Rail- 
way Company to the Great Western and Midland Rail- 
way Companies have been finally settled. The price to 
be paid for the railway has been fixed ab 477,300/., for 
which sum the purchasing companies will acquire an 
undertaking upon which 951,349/. has been expended. 
The sum paid as the purchase price is to be distributed to 
the holders of Severn and Wye stock as follows: 
To the registered proprietors of the 75,000J. 4 per 
cent. guaranteed debenture stock, 125/. for each 1001. ; 
to the holders of the 253,265/. 4 per cent. debenture 
stock, 100/. for each 1001. Subject to the payment of 
all debts and liabilities, the surplus is to be divided 
as nearly as possible in the following proportions: 
To the proprietors of the 50,0007. ‘‘ A” 4 per cent. pre- 
ference stock, 57/. for each 1001. of stock; to the pro- 
prietors of the 107,467/. ‘*B” preference stock, 29/. for 
each 100/. of stock; to the proprietors of the 298,269/. 
““C” 4 per cent. preference stock, 16/. for each 1002. of 
stock ; and to the proprietors of the 167,348/, ordinary 
stock, the sum of 12/. for each 1001. of stock. The date 
from which the sale is to take effect is provisionally fixed 
for July 1, 1894, and it is further agreed between the pur- 
chasing companies that the Midland Company shall, on 
payment of asum to be agreed upon or fixed by arbitra- 
tion, transfer to the Great Western Railway Company 
half their interest in the Berkeley Branch Railway, 
which shall thenceforth be worked by the two companies 
as part of the undertaking of the Severn and Wye Com- 
pany. It is further agreed between the two purchasing 
companies that after the transfer of the Severn and Wye 
Railway, that undertaking shall be controlled by a joint 
co.umittee of the two companies, 


The Rhymney Valley.—A distinct improvement was 
noticeable in the steam coal trade of this valley last 
week, and large contracts secured by the Powell-Duffryn 
Company for coal for shipment at the Alexandra Docks, 
Newport, during the next twelve months, will consider- 
ably increase mineral traffic on the Brecon and Merthyr 
Railway. Further progress has been made at the Cardiff 
Steam Coal Collieries, Llanbradach, and the output of 
coal is still increasing. Sinking operations have been 
carried on successfully at the new pits of the Universal 
Coal Company in the Aber Valley. 





MISCELLANEA. 
Sir EpwarpD WarkIN proposes to take a division on 
the second reading of the Channel Tunnel Bill this year. 


_ According to present arrangements, the shipments dur- 
ing the current year gf iron ore from the Gellivara mining 
district will reach the large figure of 600,000 tons. The 
company has already secured the necessary vessels. 


Messrs. James Russell and Sons, Limited, have pur- 
chased the patent of the late Mr. Jos. Oppenheimer, of 
Brown-street, Manchester, for the manufacture of his 
— telegraph poles as used in the Australian colonies, 
EC. 


The engine exhibited by the London and North-Wes- 
tern Railway Company at Chicago enjoys the unique 
distinction of having run an express train over the whole 
oo land portion of the journey between London and 

icago. 


The Melton Mowbray Lccal Board have decided to 
adopt the international system for the purification of 
their sewa e, and have instructed Mr. Edmund Jeeves, 
C.E.., architect and surveyor of Melton Mowbray, to 
prepare plans for the works, 


Accorling to Rylands’*‘ Iron Trade Circular,” the total 
number of blast furnaces built on December 31 last was 
34, a decrease of nine on the returns for the previous 
quarter. Of this total 275 were in blast, an increase o: 
twenty on the previous return. 


A special course of three lectures on the governing 
arrangements of steam engines will be given at Finsbu 
College, Leonard-street, City-road, E.C., by Mr. R. G. 
Blaine, Assoc. M. Inst. C.E., on Thursday evening, 
January 18, and the two following Thursdays. The fee 
for the course is 33. 


The returns of the Manchester Ship Canal during the 
first week show that rg vessels were berthed at 
Manchester and Salford ks. They carried about 
17,000 tons of merchandise, There were also many pas- 
senger (principally excursion) trips. The locks, sluices, 
and other machinery worked well. 


The Consul. General of Italy informs us that the term 
for admission of applications fer space for machixes, im. 


plements, &c., relating to the wine and olive oil industries 
at the International Exhibition to be held this year 
in Milan, which was originally fixed for December 31 
last, has been extended to January 31 inst. Full par- 
ticulars can be obtained at the consulate. 


The four-cylinder express passenger locomotive ‘‘ James 
Tollman,” exhibited by Mr. T. C. Winby at the World’s 


Chicago, Milwaukee, and St. Paul Railway. A few 
changes and additions have been made to fit it for Ameri- 
can service, the apy one being a rocking grate, as 
with a fixed grate the 

class of coal used, in a 25-mile run. 


The Franklin Institute of the State of Pennsylvania 
yearly awards three medals for important discoveries in 
mechanics, or inventions contributing to the promotion of 
the arts and manufactures. The medals in question are 
the Elliot Cresson gold medal, founded in 1848; the John 
Seott bronze medal and 20 dol. premium, founded in 
1816 ; and the Edward Longstreth silver medal, founded 
in 1889. The Institute appoint a committee of experts 
to examine the inventions submitted to them, which is 
done in a very thorough manner. Full particulars as to 
forms of oe &c., can be obtained on application 
to Mr. William H. Wahi, Secretary, Franklin Institute, 
Philadelphia, Pa., U.S.A. 


With reference to the two new cruisers, Powerful and 
Terrible, which are to be built by contract, orders have 
been given that the work of building the Powerful is to be 
begun at once, and by March 31 the sum of 57,5441. will 
have been spent on her construction. Of this amount 
42,5001. is allowed for labour and materials in connection 
with her hull, fittings, and equipment, whilst the remain- 
ing 13,7502. will laid out in making preliminary 
arrangements for the construction of her propelling and 
other machinery. The Terrible will not be begun until 
the next financial year, although it was at first intended 
that both ships should be laid down at the same time. 
The vessels will cost about 800,000/. each, and will take 
at least three years to build. They will have a speed of 
at least 20 knots. 


Ata meeting of the Junior Engineering Society, held 
at the Westminster Palace Hotel on Friday, January 5, 
Professor Vivian B. Lewes, F.I.C., F.C.S., gave alecture 
on “* Boiler Incrustations and Deposits.” The principal 
constituents of scale were, he stated, calcic carbonate, 
calcic sulphate, and magnesia hydrate. The former was 
deposited as a soft mud, not very difficult to get rid of by 
blowing out. Calcic sulphate was the most dangerous 
constituent of scale, as it essed the property of harden- 
ing the deposit, so that it had to be removed by chisel 
and hammer. As regarded anti-incrustators, the lecturer 
recommended that they should be kept out of ,the boiler, 
the water being softened before entering the feed- pump. 


Colonel Haywood, the engineer to the City Commission 
of Sewers, has presented to them a report on the re- 
ferences as to the sufficiency of the northern and north- 
western approaches to the Tower Bridge, and the de- 
sirability of acquiring ground on the site rendered vacant 
recently by the fire in St. Mary-axe, with the view to 
forming a new street in that direction. With regard to 
anew western or north-western street from the Tower 
Bridge, he is of opinion that a large portion of the traffic 
which will cross the new bridge will be that which goes be- 
tween the south-east and north-east of the metropolis, 
avoiding the City altogether, and thus relieving London 
Bridge, Gracechurch-street, and Bishopsgate-street, as 
well as Fenchurch-street, Eastcheap, Great Tower-street, 
and Lower Thames-street. Some carriage traffic which 
crossed the Tower Bridge would, however, turn west- 
wards into the City, and 1t was therefore necessary to 
consider what were the existing streets which would 
accommodate that traffic. Having done so, however, he 
concludes that no special necessity as yet exists for the 
construction of a new street in the direction proposed. 


According to the Times, the total French naval expendi- 
ture on new construction will amount in 1894 to about 
3,060,000/. sterling. The total sum voted for new con- 
struction in Our own Navy Estimates for 1893-4 was 
2,936,361/., or, in round numbers, 2,937,000/., being thus 
123,0007. less than the projected expenditure of France 
on new construction in 1894. It further appears that 
France will have in 1894, either actually under con- 
struction or in immediate contemplation, no less than 
ten first-class battleships, four so-called coast-defence 
battleships, nine first-class cruisers, fourteen second-class 
cruisers, and four third-class cruisers, without reckoning 
a large number of smaller craft of various descriptions 
and a considerable flotilla of torpedo-boats. England, on 
the other hand, has under construction at the present 
moment—(1) a small residue of the ships provided under 
the Hamilton programme of 1889, all but nine of which 


f | will be completed before the end of the current financial 


ear; (2) the battleships Renown, Majestic, and Magni- 

cent, the two latter of which have only just been begun ; 
(3) the first-class cruiser Powerful, three second-class 
cruisers, and two sloops, together with a considerable 
number of torpedo-boats and torpedo-boat destroyers of 
a@ new and improved type. 


The next meeting of the Association Technique Mari- 
time, which in France corresponds to our Institution of 
Naval Architects, will be held at Paris on the 25th instant, 
under the presidency of M. de Bussy, Member de I’In- 
stitut de France. The secretary of the Asscciation is 
M. Vivet, 12, Rue du Seine, Paris. The following papers 
are to be read: 1. ‘‘ Note on the Conditions of Steaming at 
Low Speeds,” by M. Widmann, General Director of the 
Forges et Chantiers de la Méditerranée. 2. ‘* Results of 





the Use of Forced Draught on tke Clored Atbpit System 





Columbian Exposition, Chicago, is to be tested on the | Ty 


rs would be choked up, with the | Ww; 


in several Vessels of the Compagnie Générale Transat- 
lantique,” by M. Daymard, chief engineer to the Com- 
pagnie Génerale Transatlantique. 3. ““On Some Points 
relating to Ironclads,” by M. E. Weyl. 4. “On the 
French Merchant Shipping Act, 1893 (Loi sur la Marine 
Marchande),” by M. Lecourt. 5. ‘* Note on Ice-breaking 
Systems, with a View to Freeing the Frozen Mouths of 
Rivers,” by M. Dibos, engineer. 6. ‘‘On the Compared 
rning Powers of Rudders Fitted Before and Abaft 
the Screw,” by M. J. A. Normand, shipbuilder. 
7. ‘Influence of the th of Immersion of a Screw, 
and of the Speed, on the Rupture of the Column of 

ater,” hf . J. A. Normand, shipbuilder. 8. “‘On 
Leaks and Centrifugal Pumps,” by M. de Maupeon 
d’Ableiges, Director of Naval Construction. 9. “ New 
Method for Calculating the Elements of Stability of a 
Ship,” by M. Kriloff, engineer. 10, ‘*Geometrical In- 
vestigations on the Forms of Ships,” by M. Doyére, sub- 
director of the Ecole d’Application du Génie Maritime, 
11. ‘*Onthe Possible Use of Barges for Repairing Small 
Vessels in Small Ocean Ports,” by M. Croneau, professor 
at the Ecole d’Application du Génie Maritime. 12. ‘On 
the Last International Maritime Congress held in 
London,” by M. Muller. 





LrEps ASSOCIATION OF ENGINEERS.—At the last meet 
i of this Association, held in the lecture-room, the Pre- 
sident (Mr. Alfred Towler, M.I. Mech. E.) in the chair, 
a a was considered for the admission of young 
gentlemen actively engaged in the engineering trades, 
but not eligible for membership as associates, and a 
unanimous vote was given in favour of the adoption of 
the scheme. A discussion was introduced by the Presi- 
dent on the financial prospects of the Manchester Ship 
Canal, in which Messrs. Craister, Scriven, Drake, and 
Blackburn took part. 





Giascow Harsour.—The quarterly report just issued 
by Mr. James Deas, engineer of the Clyde Trust, indi- 
cates the extensive work carried out, not only for the im- 
provement of the harbour and docks, but also for main- 
taining the depth of water, &c. The total quantit 
dredged was 600,244 cubic yards, rather more than usual, 
and of this 351,040 cubic yards were taken out of the new 
Cessnock Dock. Good progress is being made with the 
construction of this dock. There are two of the three 
— now in an advanced state, 63404 lineal feet of quay 

ing completely or partly constructed, while there has 
been worked into the walls 44,365} cubic yards of rubble, 
15,316 cubic feet of granite ashlar, 220,178 cubic feet of 
concrete ashlar, and 26,6124 cubic feet of granite cope. 
The work on the large graving dock, the third of the 
series which adjoins the Cessnock Dock, is also being 
pushed forward satisfactorily. 





INDUSTRIES IN AFGHANISTAN.—Mr,. T. S. Pyne, the 
agent of the Ameer of Afghanistan, and latest addition to 
the Companionship of the Star of India, has arrived in 
England on business. Mr. Pyne has lived since 1885, 
often at great personal risk, in Afghanistan. He is the 
only British subject in Cabul, and is, of course, therefore 
the only European who stands high in the Ameer’s 
esteem. He speaks with great satisfaction of the mission. 
He says that when he went to Cabul there was not a 
single workshop or factory of any kind ; now he has close 
on 4000 hands in the ordnance factories, mint, boot fac- 
tories, rolling mills, and shops for the manufacture of 
soap and candles. All these great works he has founded 
and organised with the help of the Ameer, who places no 
limit to his expenditure on them. The wages bill 
amounts to 38,000 rupees we and on an average 
month after month he spends a lakh and a half in the 
erection of new plant. Fuel is his great difficulty; the 
boilers are all fired by wood, and this is getting scarce. 

and coke he frequently obtains in this country; but 
the cost by the time they reach Cabul is almost prohibi- 
tive. For the last stages, covering nearly three weeks’ 
journey, they are transported by camels and elephants, 
The civilising influence of this one British subject can 
gre estimated. Mr. Pyne returns to Afghanistan 
in April. 





REFRIGERATING MACHINERY ON THE CARBONIC ANHY- 
DRIDE Sysrem.—We recently gave an account of the 
refrigerating machinery, on the above system, fitted on 
the s.s. Gothic by Messrs, J. and E. Hall, Limited, of 
Dartford. This is the largest installation that has ever 
been put into one ship. he s.s. Ionic, of the same line, 
is now also being fitted by the same company with car- 
bonic anhydride machines, having had her refrigerating 
plant on the cold-air system taken out. During the past 
three years no less than forty steamships have been and 
are being fitted with carbonic anhydride machines 
by Messrs. J. and E. Hall, Limited, of which several 
have been regularly engaged in the River Plate frozen 
meat trade, and have imported through the tropics more 
than 30,000 tons of frozen meat, this being a larger total 
than that brought over by all the machinery on the 
ammonia system. is fact is sufficient in itself to prove 
that carbonic anhydride as a refrigerating agent has 
long passed its experimental stage, and it finally dis 
of the question as to the “‘ critical point” of 88 deg. oy 
at temperatures above which these machines have not 
been supposed to work satisfactorily. A large number 
of the machines are also at work making ice, &c., at some 
of the hottest places in the world, such as India, the Red 
Sea, and Queensland, where the temperature of the cooling 
water varies from 90 deg. to 100 deg. Fahr. In New 
Zealand alone machines on the carbonic anhydride 
principle have been supplied for freezing an aggregate of 





16,800 sheep per week, as well asa large number for dairy 
and kindred purposes, 
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PLANING MACHINE WITH ROBINSON AND OLDFIELD’S PATENT FEED MOTION. 
CONSTRUCTED BY MESSRS, SHARP, STEWART, AND CO., LIMITED, ENGINEERS, GLASGOW, 
(For Description, see Page 41.) 
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NOTICE. 

The attention of Readers and Advertisers is 
drawn to the alteration in the name of the 
Publisher of ENGINEERING. 

Owing to the retirement of Mr. Charles Gilbert, 
communications for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 





NOTICES OF MEETINGS. 
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Storing Grain,” by Mr. William G. Wales, Stud. Inst, C.E. Mr. 
Anthony George Lyster, M. Inst. C.E., in the chair, 
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at 25, Great George-street, Westminster, at 8.15 = Annual 
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election of officers and Council for the ensuing year will take 
place, and the President (Dr. C. Theodore Williams) will deliver 
an address on ‘‘ The Climate of Southern California,” which 
will be illustrated by a number of lantern slides. The above 
meeting will be preceded by an ordinary meeting, which will 
commence at 8 p.m. 

THs CHARTERED INSTITUTE OF PATENT AGENTS.—Wednesday, 
the 17th instant, at 7.15 o’clock precisely. 1. To discuss Mr. Fell’s 

aper on ‘* Anomalies of the Swiss Patent Law Administration.” 
Copies already sent out on December11.) 2. To read and discuss 
an abstract of a paper by Mr. F. Walsh, For. Mem., on ‘‘ The 
Trade Marks Amendment Act, New South Wales.” 

Socmry or Arts.—Wednesday, January 17, at 8 p.m. Seventh 
ordinary meeting. ‘‘ White Lead Substitutes,” by Mr. A. Laurie, 
M.A. Professor W. C. Roberts-Austen, C.B., F.R.S., will preside. 
—Thursday evening, January 18, at 8.30 p.m. Indian Section. 
“‘The Petroleum Fields of India: their Present Condition and 
their Probable Future,” by Mr. R. D. Oldham, A.R.S.M., Superin- 
tendent of the Geological Survey of India. Sir Charles Edward 
Bernard, K.C.S.1., will preside. This meeting will be held at the 
Imperial Institute, S.W. 

ORTH-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Tuesday, January 16, at 7.45 p.m., in the Physical Lecture-hall 
of the Durham College of Science, Barras Bridge, Newcastle- 
upon-Tyne. Mr. J. R. Fothergill, vice-president, will read a 
paper ‘“‘On Mercantile Marine Engineers,” with a view of 
ascertaining the opinion of the members of the Institution 
upon a communication received from the Marine Depart- 
ment of the Board of Trade, and that the same may be em- 
bodied in the form of a resolution or resolutions to be forwarded 
to that Department. The discussion on Mr. W. Hék’s paper 
“On a Method of Comparing Steamship Performances and of 
Estimating Powers and Speeds of Ships,” will be concluded. 
Discussion on Mr. Frank Caws’s paper ‘‘ On Certain Principles of 
Motion, as Taught by the Pendulum; and as Illustrated by the 
Resistance of Ships and other Bodies moving through Fluids, 
coeeet with a brief sketch of the Pendulum Speed-Power 

eter.” 
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CARRIAGE-WAY PAVEMENTS. 

UNLIKE many technical questions, the construc- 
tion of our roadways is of direct interest to every 
one, whether engineer or street arab, though what 
particular class of pavement is most in favour with 
the latter no one has yet thought it worth while to 
inquire. As for the small boy sufficiently high in 
the social scale to rejoice in the possession of a pair 
of roller skates or a bicycle, there is no doubt that his 
vote would be given in favour of asphalte. As yet, 
however, no party has risen in the State to claim for 
this class a voice in municipal matters, and his 
likes and dislikes may therefore be disregarded. It 
is hard to say what the earliest pavements may have 
been made of, whether of wood orstone. Certainly, 
if one judged by the vestiges of old-world civilisation 
yet remaining, it would be natural to conclude that 
the use of wood as a paving material was unknown 
tothe ancients. Nevertheless, it is not at all unlikely 
that the first attempt at a pavement was the laying 
of logs side by side to form a corduroy road, in the 
manner still common in the wooded districts of our 
colonies and of parts of the United States. This 
is, of course, a very different method of using wood 
from that practised in modern cities, where the real 
pavement is the concrete foundation, the wooden 
blocks merely constituting a wearing surface. In 
fact, in most good modern pavements, whether 
in macadam, wood, or asphalte, the real pave- 
ment is the foundation, on which is laid a more or 
less easily renewable covering taking the wear. 








58|Sett pavements are, however, an exception, the 
60| blocks being frequently laid on a thin layer of 


sand or furnace ashes. The art of constructing 
a good pavement was thoroughly understood 
by the Romans, some of whose pavements are 
still in use in Italy. It is remarkable how long 





a time elapsed before decent pavements began to 
be laid in England. It is well known that our 
ancestors can scarcely be said to have enjoyed (?) 
the possession of a nervous system, but if additional 
proof were required, it is afforded by their long 
and apparently uncomplaining endurance of the 
torture of the cobble-stone pavement. As Sir 
Benjamin Baker reminded the meeting at which 
Mr. Isaacs’ excellent paper on the subject was read 
at the Society of Arts, it was in 1762 only that the 
first granite sett pavement was iaid in London, the 
old pavement being cobble-stones. Of course the 
trafic was nothing like the present in amount, but 
even a single light trap driven at a high speed past 
one’s windows over cobbles is quite sufficient to in- 
terrupt conversation for the time being. Possibly 
this fact may account for the taciturnity so com- 
monly attributed to Englishmen in those days, and 
which certainly has diminished of late years, though 
it would, perhaps, be going too far to credit this pos- 
sibly questionable improvement to the great advance 
which has been made in the art of paving during 
the past century. 

e benefits of a good pavement are of a some- 
what indirect nature. The average man, no doubt, 
sees that horse and vehicle owners do gain an 
advantage in the lessened traction ; but his own 
interests, save in the matter of noise, do not appear 
so directly, as the decrease in the cost of goods, 
owing to their more easy and rapid handling, only 
makes itself felt comparatively slowly. There is 
thus, particularly in new countries, a disposition 
to economise in the matter of paving. Some- 
thing, however, can be said in defence of this. 
Towns in new countries are practically invariably 
laid out with excessively wide streets, the satis- 
factory paving of which is far beyond the re- 
sources of the young community. It would be far 
better in such cases to pave only a portion of 
the road thoroughly, in place of, as is so often 
done, to pave the whole of it in an indifferent 
manner. 

There is a consensus of opinion that granite setts, 
properly laid, make the cheapest pavement of any. 
It is.also comparatively hygienic, and no system is 
so well adapted to the laying of that modern 
abomination, the tram rail, which, however 
useful and necessary it may be in providing a 
cheap, if somewhat slow, means of communication 
between a city and its suburbs, should find 
no place in the heart of the city, in the crowded 
streets of which the cars still further obstruct 
the already congested traffic. Where, however, 
tramlines are to be laid, there is no doubt that 
it is easier to maintain the surface of a stone 
pavement than any other. Its principal disadvan- 
tage is its noise, but it is also liable to become 
slippery by wear, and in Continental cities there is 
another objection to it, viz., the splendid material 
it affords for the construction of barricades. No 
act of Napoleon III. showed greater astuteness 
than the laying of the Paris streets with 
asphalte, which may claim the credit of being, 
of all paving materials, that least adapted 
to the requirements of the rioter. Since the in- 
auguration of the Republic, wood seems to have 
been more or less replacing asphalte in the Paris 
streets, and in spite of the many serious objections 
to it, it has apparently become the favourite ma- 
terial in London. Its only advantages seem to be 
that it is the least noisy of all pavements, and that, 
though very slippery, a horse when he falls can rise 
comparatively easily, and is not so likely to be in- 
jured. From a pedestrian’s point of view it is 
only less objectionable than granite because of the 
noisiness of the latter. In dry weather it stinks, 
and in wet weather it becomes covered with a 
liquid filth, which, by passing vehicles, is sure 
to get splashed into the face and over the clothes 
of the unfortunate pedestrian, unless the footpath 
happens to be wide, and he is able to hug the house- 
line pretty closely. When in good condition, the 
traction on it is no doubt low, but it is difficult to 
believe, when in the state into which it is some- 
times allowed to get, that it has then any advantage 
over granite. It requires renewing at shorter 
intervals than either granite or asphalte. Indeed, 
where the traffic is very heavy, six or seven years 
seem the limit of life, though in more favourable 
conditions this may be extended to ten. Under 
average conditions the Improved Wood Company 
claim a life of nine years. The renewal of the 
pavement in an important thoroughfare is a serious 
matter, causing great annoyance and obstruction of 
business, and, other things being equal, the longest- 


















































































a aCe AN a Ae 





48 


ENGINEERING. 


[JAn. 12, 1894. 








lived pavements should invariably be chosen. Un- 
fortunately other things are not equal, and as there 
is not the slightest likelihood of a general adoption 
of rubber tyres for vehicles, it is probable that 
wooden pavement will be greatly extended within 
the next few years. 

Apart from its slipperiness and cost, asphalte 
makes an ideal pavement. It is somewhat more noisy 
than well-laid wood pavement in good condition, 
but the noise is both less in amount and more 
agreeable in character than that of sett pavements. 
Indeed, on asphalte the noise is mainly due to the 
beat of the horses’ feet, and has sometimes an 
almost musical ring ; further, there is a complete 
absence of the nerve-tearing rattle due to the 
bumping of a heavy wagon from one sett to another, 
or in and out of the holes which soon form in 
badly maintained pavements of both wood and 
stone. Such holes certainly form in asphalte, too, 
but there is no pavement in which they can be so 
easily and so efficiently repaired. From a hygienic 
point of view it stands far in front of all com- 
petitors, its absolute imperviousness affording no 
permanent lodgment for filth, and no pavement 
can be so easily cleansed. As regards its slipperi- 
ness, this can be greatly diminished by proper 
attention. In Berlin, Mr. Isaacs informs us, it 
is the favourite pavement, and is not found to 
be specially unsafe for horses. Berlin, it must 
be remembered, has a much severer winter than 
we have, and hence it should be more difficult 
to render it safe for horses than it is here. The 
secret of the success attained is to be found in keep- 
ing the asphalte perfectly clean. Clean asphalte is 
not slippery either wet or dry, but every one knows 
how commonly horses fall on it in London when 
rendered greasy by a shower. In Berlin the 
asphalte is thoroughly washed every morning, and 
should a good shower of rain fall during the day, 
the cleaning gangs reassemble and wash it again. 
Naturally, with the narrow streets so common in 
the City of London, there is a much greater con- 
centration of the filth in the roadway, but there is 
no doubt whatever that better results could be 
obtained if sufficient pressure were put upon the 
authorities. Our experiences in this country have 


been almost confined to natural asphalte, the arti- 
ficial ones not being in favour, owing to the belief 
that in crossing a street eo with them in hot 


weather, the pedestrian is likely to leave his boots 
behind him on the way. The earlier attempts at 
artificial asphaltes were certainly open to this 
objection, but the difficulties appear to have been 
overcome in America, where the Barber Asphalte 
Company have laid some 64 million square yards 
during the past fifteen years. 

Of other forms of pavement, macadam is, no 
doubt, the safest of any so far as horses are 
concerned. It is, however, extremely dirty in wet 
weather, and excessively costly to maintain if the 
traflic over it is at all dense. In short, macadam has 
no business in the streets of a large city, and why 
it is still used along the Thames Embankment is a 
mystery to which we do not possess the key. In 
the United States, brick pavements have been 
largely laid during the past few years, with, it 
is claimed, very satisfactory results. The bricks 
in question are of a special type, having great 
density, hardness, and strength. Many of the 
bricks used have an average crushing strength of 
450 tons per square foot, or about the same as 
Staffordshire ‘‘ blues,” and special samples have, 
it is stated, only failed under three times this 
stress, or upwards of 1300 tons per square foot, 
i.e., Superior to many granites. Of course the 
crushing strength of a stone is in itself but an 
indifferent criterion of its merits as a paving 
material, but it is certainly one element of im- 
portance, and the bricks in question are claimed 
to wear well under trafic. 





DANGEROUS OCCUPATIONS. 

In a recent issue we noticed the reports of two 
Departmental Committees on the conditions of 
labour in dangerous occupations. Those dealt with 
lead industries and potteries. Two more reports 
have since appeared, relating to lucifer match works 
and to chemical works, both by the same Com- 
mittee. As regards the former, the Committee 
recommend that it shall not be lawful to carry on a 
lucifer match factory, where yellow or white phos- 
phorus is used, except (1) the processes of mixing, 
dipping, and drying are carried on in apartments 
separate from other portions of the factory ; (2) that 





fumes from these processes, and from the boxing 
department, are not allowed to enter the rest of 
the factory ; (3) that efficient means of ventilation, 
both natural and mechanical, are provided ; (4) that 
conveniences for the employés’ washing both hands 
and faces before every meal are afforded, and that 
their regular use is enforced ; (5) that means for 
rapidly extinguishing ignited matches in the box- 
ing departments are furnished to each worker. 
Further, it is stipulated (6) that if any person em- 
ployed in the works complains of toothache or of 
swelling of the jaw, he shall be immediately 
examined bya medical man at the expense of his 
employer, and if any symptoms of necrosis are 
present the case shall be reported to the factory 
inspector; (7) that no person having suffered 
from necrosis shall resume work without a 
medical certificate of fitness ; (8) that no person 
shall work in the processes of mixing, dipping, dry- 
ing, or boxing after the extraction of a tooth with- 
out a medical certificate that the jaw is healed. 
The members of the Committee are somewhat 
divided in relation to one point. They all concur 
in the suggestion that a certifying surgeon shall 
make a monthly examination of the workers ata 
factory, with power to order temporary suspension, 
or change of work, for any person showing symp- 
toms of incipient necrosis. They also agree that 
he shall enter the dates and results of his visits in 
a register, but four out of the six members add that 
the register shall contain the names and addresses 
of all workers in the mixing, dipping, drying, and box- 
ing departments, with the date of their commencing 
and leaving employment. This provision is that 
the cases may be watched and their history learned. 
Finally, the persons employed are reminded that 
if they fail to comply with the special rules, they 
are liable to be fined in sums not exceeding forty 
shillings. 

There is nothing unreasonable in these rules. 
Common sense would dictate the separation of 
processes giving rise to noxious fumes from those 
of an innocent nature, and also the necessity of 
ample ventilation. The provision of medical in- 
spection and assistance for combating the painful 
and serious disease of necrosis of the jaw, which is 
induced by the fumes of phosphorus, is only equit- 
able, while the expense need not be more than a 
very small proportion-of the wages bill, as medical 
men make easy terms in such cases. The monthly 
inspection is a somewhat more serious matter, seeing 
that under the existing rules necrosis has almost dis- 
appeared, and that it is scarcely possible for it to 
be set up without preliminary toothache, which 
would bring the case in its early stage under the 
attention of the medical man. 

In chemical works there are no females employed, 
and very few boys, so that Government interference 
is not required on account of the helplessness of 
the workers, although it may be on account of their 
indifference to the-risks they run, or from their 
lack of care in making use of appliances calculated 
to ward off the dangers by which they are sur- 
rounded. The inquiries are doing good in bringing 
to light the principle that when an individual is 
harmed the State suffers an injury, for which it 
may exact a penalty, and that it is no defence to 
plead that the hurt was caused by the person who 
suffered it. Everyone recognises this in the case of 
attempted felo de se, and the truth of it in smaller 
matters is being enforced by the rules which are 
being drawn up for the guidance of men, as well as 
of masters, in various dangerous occupations. 

The most trying of all processes in chemical 
works is the emptying of the Weldon chambers, 
the floors of which are covered 4 in. to 6 in. thick 
with bleaching powder—the so-called chloride of 
lime—which gives off chlorine gas immediately it 
is stirred. The packers wear respirators, called 
muzzles, made of thirty folds of damp flannel, 
bound tightly round the mouth, chin, and neck, to 
insure that there shall be no crevices along which 
the gas can creep without passing through the 
fabric. Inspiration takes place through the respira- 
tor, and naturally puts on the muscles of the chest 
an enormous strain, which shows itself in redness 
of the face and profuse perspiration. Exhalation 
takes place through the nostrils direct into the air. 
In addition, goggles are worn to protect the eyes, 
and the skin is greased to save it from the burning 
action of the lime dust. Neglect of precautions 
causes men to be ‘‘ gassed,” and even with the 
greatest caution this result cannot be always 
avoided. No one who has ever had an accidental 
whiff of dilute chlorine will need to be told that 





gassing is a most painful experience, bringing on 
violent coughing, and possibly inflammation of the 
throat and bronchial tubes. The packers work 
very short hours, and get capital wages, their 
hours, under the United Alkali Company, being 
thirty per week, and the pay 68s. 6d. Strong men 
seem to be able to follow this vocation without 
injury ; one witness was most emphatic in stating 
that his health had improved under it, and that he 
desired no change. Naturally a man likes to take 
full advantage of his physical ability, especially 
when he is adequately recompensed. The very 
conditions under which the process is carried on— 
thirty hours’ work a week, of which only one-half are 
spent in actual toil—show that it is most laborious, 
and that but few men can, or will, follow it. Weak- 
chested people fare badly in alkali works ; witnesses 
came forward to say that they were constantly 
made ill by getting accidental whifts of chorine, or 
hydrochloric acid, as they moved about the yards, 
or attended to their duties. 

The Committee have made experiments in con- 
nexion with respirators, and they report that if 
they are moistened with a solution of sulphite of 
soda, the chlorine becomes converted into hydro- 
chloric acid, which is readily absorbed by the moist 
fabric, while the gas itself is only sparingly soluble, 
and much of it passes through. With this method 
of working, a thinner respirator may be used, adding 
to the comfort of the wearer. Much also may be 
done by providing the chamber with numerous 
doors to enable the gas to get away freely, and by 
reducing its amount to the standard required by 
the Alkali Act, before the doors are opened. The 
evidence showed that in works having plenty of 
free spaces and good means of ventilation, the men 
suffered less than in those which are cramped. It 
is, however, to the production of mechanical means 
of collecting and packing the powder that the Com- 
mittee look for a lessening of the evil, and they 
give accounts of several plans that are under trial. 
No doubt the matter is quite feasible if the neces- 
sary money be spent over it; unfortunately the 
alkali trade is always on the brink of ruin, and 
capital expenditure is not popular with it. 

2 the salt cake (sulphate of soda) department 
the men suffer from leakages of hydrochloric acid, 
many of which could be avoided if the repair of the 
plant were more regularly carried on. They meet 
them by keeping a rag between the teeth to con- 
dense the acid, but this causes the destruction of 
the teeth. One of the witnesses, by no means old, 
said he had not a tooth in his head. The hours 
are long, eleven and thirteen hours’ shifts, but 
there are intervals when the men can snatch short 
rests. There are also occasional leakages of sul- 
phurous and nitrous fumes in the vitriol depart- 
ment, but these are not only preventible, but also 
breaches of the Alkali Act. In the caustic soda 
department the splashes of liquor produce sores, 
and when they fall into the eyes may occasion blind- 
ness The Committee propose that the caustic 
pots shall be of such construction that there shall 
be no footing on the top or sides of the brickwork, 
and that dome-shaped lids shall be used where 
possible. They also suggest that syringes and 
wash-bottles shall be kept in covered boxes close to 
the pots, in order that the caustic liquor may be 
immediately washed out if it splashes into the 
men’s eyes. In the chlorate department the clothes 
of the men become impregnated with chlorate of 
potash, which is most inflammable. This danger 
can be met by the provision of overalls. 

Working among bichromate of potash must be a 
very painful experience. All the men engaged 
where dust is prevalent, more especially between 
the furnaces and the dissolving tank, have either 
perforation of the septum of the nose, or have lost 
the septum altogether from ulceration. Many also 
suffer from what are called ‘‘chrome holes” on 
their hands and arms. These are caused by liquor 
or dust acting on broken skin, or by the handling 
of crystals. It is not possible to alter the nature 
of the material, or to prevent entirely the evolu- 
tion of dust, but the evil may be palliated by the 
use of respirators, and by good ventilation. Per- 
sonal cleanliness on the part of the workmen will 
also do much, and to encourage this lavatory 
accommodation is needed in works. The action of 
respirators can further be improved by wetting the 
absorbent material with a solution of bismuth, the 
result being that an insoluble compound of bis- 
muth and chromic acid is formed. 

The public are from time to time shocked by 
hearing of men in chemical works fallirg into vats 
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of boiling or caustic liquor. This class of accident 
is evidently avoidable, and the Oommittee recom- 
mend that every uncovered pot or pan containing 
liquid of a dangerous character shall be so con- 
structed as to be at least 3 ft. in height above the 
ground or platform; those already in existence 
shall be securely fenced. No unfenced planks or 
gangways are to be placed across such pots or pans. 
This is most necessary, for, however expert men 
may be, it is folly to carry their lives in their hands 
always. Some day a foot trips, or the sight 
swims for an instant, and immediately death in 
one of its most horrible and painful forms seizes 
its victim. 

It is fairly easy to devise remedies against such 
dangers as unfenced pans and gangways, and also 
to enforce their adoption. But it is more difficult 
to guard against the insidious effects of dust and 
fumes. These do not strike a man down suddenly, 
and send a thrill of horror through his companions. 
From week to week they cause no perceptible 
change in health, and it is only when a review is 
taken over an extended period that their ravages 
can be properly appreciated. Under such circum- 
stances, irksome precautions are enforced with diffi- 
culty. To work through a long summer day in a 
respirator is no trifling business, and the wisest of 
men would feel inclined to put it aside. Even 
ventilation is hard to bear, although its advantages 
may be undeniable. When it is of the vigorous 
sort required to carry off dust in a chemical works, 
it is very likely to produce colds and attacks of 
excruciating toothache, which are very much more 
obtrusive than the ill effects the ventilation is de- 
signed to prevent. It is easy to call workmen 
ignorant and stupid because they often prefer pre- 
sent comfort to their ultimate well-being, but, in 
this respect, they merely follow the practices of 
many who by birth and education should be their 
superiors. Medical men tell us that half the bodily 
ills of the middle and upper classes result from 
neglect of hygienic rules. Itis not that the laws of 
health are not recognised, but so many exceptions 
are made that in the long run the rules are oftener 
broken than observed. If this be so under con- 
ditions of ease and comfort, how much more likely 
is it that the same practice should obtain where life 
is passed in hard toil among painful surroundings. 
The Committee point to the best remedy when they 
suggest a shortening of the hours of labour. Men 
working seventy, eighty, and more hours per week, 
as some do in the chemical trades, have no mental 
energy left to enable them to bear added discomfort 
for the sake of their health. Life is one long task, 
and all its energy is required to get through the 
daily toil, leaving nothing to be expended on care 
for the future. 





A RATE WAR BETWEEN GOVERN- 
MENT RAILWAYS. 

THE report of the Queensland Railway Commis- 
sioners indicates a state of matters which is almost 
without parallel—two Governments competing for 
railway traffic, and enjoying all the pleasures and 
harassment of a thorouzhgoing rate-cutting contest. 
A valuable part of the traffic of the Australian 
colonies is the transmitting of wool from the 
interior to the seaports for exportation, and on the 
borders of Queensland and New South Wales there 
are great sheep farms, flocks of four and five thousand 
head of sheep being not uncommon. The Queens- 
land railway, having for terminus the port of 
Brisbane, passes westward to Charleville in 
almost a straight route, about 175 miles north of 
the boundary dividing the two colonies, while the 
New South Wales railway is from Sydney to Bourke, 
within 75 miles of the border, so that the wool- 
gcowers 50 miles within the Queensland borders 
usually find the distance to the New South Wales 
railways shorter. Moreover, the New South Wales 
Government quoted special rates a year or two ago, 
and this had the effect of further encouraging 
Queensland traffic over the New South Wales rail- 
way, even from points nearer to the Queensland 
railway than to Bourke station in the mother 
colony. The Queensland Government also reduced 
rates, and, as the report states, checked the 
inroads of the neighbouring railways, but at a con- 
siderable sacrifice of revenue. In the past financial 
year, however, the New South Wales Govern- 
ment again made concessions for overland wool 
traffic. These were particularly enticing to Queens- 
land growers, and were of so sweeping a nature 
as to clearly declare war. The distance between 








the termius in Queensland and the seaport is 465 
miles, while in New South Wales it is not much 
over 400 miles. The competition has been the sub- 
ject of official remonstrance, not without some recri- 
mination, the New South Wales Government urging 
that the Queenslanders were first offenders in trying 
to induce traffic over the border to their railway. 
Into this question it is not necessary to enter, since 
it is rather the prospective result which is of 
interest. The remonstrances were ineffectual, and 
the Government took the extreme course of passing 
an Act, the title of which clearly suggests its pur- 
ones Railway Border Tax Act. New South 

ales now retaliates by making still further reduc- 
tions and concessions, and the Queensland report 
states that ‘it is more than probable that in some 
cases these concessions will be applied to the payment 
of taxes.” That the mother colony seems to succeed 
is shown by the fact that in 1893 the wool taken 
from Bourke—76,892 bales—was by far the greatest 
amount dealt with at any station, although it is 
just possible that a considerable decrease on the 
total of the previous year—11,000 bales—is due to 
the border tax. ‘The Queensland Government in- 
tend to revise the rates for produce from holdings 
nearer to Queensland than the New South Wales 
railway or equidistant, and in fixing the rates the 
condition of the roads, distances, localities, &c., 
are to be taken into consideration, so as to prevent 
any injustice to producers, whose interests the Com- 
missioners desire to foster so long as it can be done 
without loss to the State. 

It would be a mistake to presume that the 
Queensland Government regrets its action, but the 
railway system of the mother colony is certainly 
in the stronger position. Queensland has many 
lines projected, but the Government is in the re- 
markable position of not now having any extension 
works on hand. From Charleville there is a pro- 
posal to runa line southwards for a distance of 110 
miles to within 65 miles of the border, and another 
south-west for a distance of 190 miles, also to- 
wards the boundary between the two colonies, 
and there is no question that such extensions 
might affect the fortunes of war. There is, how- 
ever, no guarantee that the New South Wales 
Government, who are progressive so far as railway 
work is concerned, would not retaliate by an ex- 
tension right to the enemy’s frontier. The resources 
of the New South Wales railways are distinctly 
the greater. Although the total mileage does not 
differ materially, the railways of New South Wales 
are more closely linked together ; they work in more 
populated and developed districts, the total area 
being but half and the population three times that 
of Queensland, while the mineral resources afford a 
much larger measure of support. The net return 
on the capital expended in the case of New South 
Wales has been for years about 3 to 34 per cent. ; 
in Queensland it averages about 23 per cent., and 
has frequently been under 2 per cent. This affords 
greater financial staollity to the former. The New 
South Wales railways are on standard gauge, while 
the others are on 3 ft. 6 in. gauge. The parent 
colony has enormously greater traffic, which of 
itself helps to a reduction of the proportion of 
expenses to income. In New South Wales the 
ratio is one or two points below that of Queens- 
land. In the past two or three years there has 
been marked improvement, particularly in Queens- 
land. In a recent issue we entered into a con- 
sideration of the working of New South Wales 
railways (see vol. lvi., page 487), so that at present 
it will only be necessary to deal with the position 
in Queensland, mentioning such points of com- 
parison as reflect on the general question of 
the resources of the systems in engaging in 
arate war. The great area and the dispersion of 
population in various districts is much against the 
development of the Queensland railway system. 
Instead of being all linked together and comprised 
within a reasonably small area, there are eight sepa- 
rate systems, five of them being each less than 100 
miles. The Mackay, Cairns, and Bowen Railways, 
indeed, are but 31, 41, and 48 miles respectively, 
and each is separated from other systems, one might 
almost say, by hundreds of miles. The most im- 
portant system is the Southern, around Brisbane, 
extending 200 miles northwards up the coast to Rose- 
dale, and eastwards 470 miles to Charleville in the 
district of the rate war. This section, although 
assisted by extensive population and maize fields, 
has not been worked very profitably during the past 
financial year, the receipts on the trunk line to 
Charleville showing a decrease of 11,600/., while the 





expenses have been increased 6000/., so that 
the net result is a decrease of 17,000). The 
next important section is the line which runs 
from Rockhampton into the interior for a distance 
of about 550 miles. Between this and the Brisbane 
line theré is a distance of 100 miles not connected 
by railway. This Rockhampton line has proved a 
good investment, as it crosses through the most 
important coal deposit, where extensive prospecting 
operations are in progress, giving promise of suc- 
cess. Unfortunately, floods periodically cause great 
damage to permanent way, and at the same time 
materially affect the railway income. Owing to 
the absence of irrigation works, there are severe 
droughts, which do not by any means afford com- 
pensation for the effects of floods either to the agri- 
culturist or to the railways. The Townsville sec- 
tion, still further north, is another promising line, 
which runs from the seaport to the interior for 
250 miles, passing through the Charter Towers and 
other goldfields. But the absence of compactness 
not only affects the income, but increases the 
expenditure, owing to the difliculty of repairing 
rolling stock and to other evident reasons: 

The railway being a 3 ft. 6 in. gauge, has not the 
same capital charges to meet as in New South 
Wales. The mean cost of 2873 miles is 68401. permile, 
as against 14,743/., but there is in Queensland but 
a population of 178 per mile of railway, against 
503 in New South Wales, so that it is not possible 
to make use of the permanent way to the same 
extent. The train mileage is, indeed, but half that 
in the southern colony. In Queensland the traffic 
has been disappointing, for not only is there a 
decrease in the number of passengers during the 
past few years, but a steady shrinkage in goods 
traffic. This is in large measure due to the general 
financial depression which lately culminated in the 
suspension of so many of the Australian banks and 
land companies. The floods in the south and 
central districts, and a protracted drought in the 
north and north-western districts, were also con- 
tributory causes. One counteracting influence 
has been the development in the live stock 
trade. Frozen meat works were established 
some time ago in the vicinity of Brisbane and 
Townsville, and although these have not pros- 
pered so well as anticipated, the increase in 
exports has encouraged the Government to promote 
similar establishments in other parts of the colony. 
Provision has also been made for the construction 
of special cars for transmitting meat. These cars 
are 9 tons weight, to carry 6 tons, and the rates of 
freight range from about the tenth of a penny per 
pound for 100 miles, to a third of a penny per 
pound for 500 miles. 

The number of passengers, exclusive of season 
ticket holders, was last year 2,120,163, a drop in 
two or three years of 600,000. The receipts for 
passengers were 318,7301., which shows a decrease 
of 19,000/. in two years, so that the passengers 
have evidently, on an average, travelled a longer 
distance and paid more than they did three 
years ago. People, however, it is stated, only 
journey when necessity compels. Special excur- 
sion fares have proved of little avail, and 
trade, according to the report, is too depressed 
for any improvement to be expected in the near 
future. The goods and mineral traffic dealt with 
amounted to 720,587 tons, whereas in 1890-1 the 
total was 890,973 tons. The decrease is largely 
in the mineral traffic in the Brisbane section. 
For a similarly low total it is necessary to go back 
to 1887 ; but then the extent of railway was only 
1758 miles, about three-fourths what it is now, so 
that the state of affairs is distinctly unsatis- 
factory. The earnings from goods traflic, how- 
ever, do not compare so unfavourably, and there is 
some justification for the belief that since the length 
of haulage has been increased the area of production 
in the colony is extending. The goods receipts total 
703,947/., a large increase on recent years. In 
other words, while four years ago each ton dealt 
with paid 12s. to the gross receipts, each ton now 
pays nearly 203. The receipts from all sources make 
up a total of 1,022,6771., which is 30,0001. below last 
year’s record total. This, however, is a less amount 
than is collected by any of the other Australian 
colonies, notwithstanding, too, that in three cases 
the aggregate length of line is shorter. Even New 
Zealand, with but 1886 miles of 3 ft. 6 in. guage, 
makes a greater amount. But, as we have 

ointed out, Queensland is the most backward of 
all the colonies, and yet railway progress has been 
satisfactory in so far as facilities are concerned. 
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Encouragement is not pronounced when the gross 
earnings per mile are only 4241. There is, of course, 
a distinct effort to economise, but this has been 
nullified in great measure by the destruction of two 
bridges on the central section, involving additional 
wages, lighterage, and cartage, while floods necessi- 
tated an outlay of 20,000/. There has been a 
material reduction in the train mileage, even to a 
greater extent than the traffic, but, when compared 
with the previous year, the net receipts per train- 
mile showa decrease of $d., which, on a train-mileage 
of 3} millions, makes a very considerable amount. 
When compared, however, with some previous 
years, the result of greater economy is manifest in 
the increase of net earnings by 3d. or 4d., which, 
on a3 million train mileage, gives a much higher 
financial efficiency. . 
Results per Train-Mile. 
1887. 1890. 1891. 1892. 
s.d. 8, d. ad a4. \. 
Gross earnings .. 567 4 5 4 93 «5 4 5 i 
Expenditure 3 10 3 3 8 5 8 2 3 4 
Netearnings .. 19 1 Lisp aly 7 avo} 
New South Wales, on the other hand, earns 
3s. 2d. per train-mile, and even New Zealand, with 
the same gauge as Queensland, earns 3s. per train- 
mile, Victoria, however, is a shade worse even 
than the northern colony. It is satisfactory to 
note, however, that everything is being done for 
the comfort of travellers. Pintsch’s patent gas 
system has, for instance, been largely adopted. 
Lavatory cars, as well as sleeping cars, have been 
introduced on the trunk lines. The relaying of the 
permanent way with 60-lb. rails is progressing 
slowly, although part of this is being debited 
against loan account. The old 41}-lb. rails are 
being used for sidings, and the Commissioners 
have in contemplation to use them as signal posts 
and for wire fencing along the line. However 
much all these circumstances point to difficulties 
in maintaining a war-rate with New South Wales, 
where, notwithstanding adverse trade, last year’s 
return proved satisfactory by reason of great 
retrenchment, the report of the Queensland Com- 
missioners is fairly satisfactory, showing, against 
very untoward conditions, a profit equal to 
2l. 7s. 3d. per cent. on the capital expended on the 
railways. This is 4s. 3d. per cent. less than in the 
previous year, but compares favourably with the 
preceding years. It is, however, the lowest return 
of any of the Australian railway systems. 
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THE WEATHER OF THE YEAR 1893. 

WHEN, according to the calender, ‘‘ out of night 
the earth has rolled her dewy side ” into a new 
year, the occasion becomes suitable to adopt the 
advice of Aratus, ‘‘ Note well the events of the pre- 
ceding year.” A more remarkable year for the 
wonderful fineness of the weather has seldom been 
experienced in the British Islands. The winter 
was clement, the spring was genial, the summer 
was brilliant, the autumn was fine, and prolonged 
to the end of the year. The means for the entire 
year of atmospherical pressure and temperature, at 
extreme positions of the British Islands, to which 
the Isle of Man is central, are given in the following 
tabulation : 
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“The distribution of rain in frequency and in 
quantity during the year may be inferred from the 
following results : 





| 
| Difference 


Rainy Days. | Amount. trom Normal, 


Places. 





| in. | in. 

264 | 89.84 |} more 2.94 
167 | 26.41 | less 7.97 
222 nye. | -,, anes 
187 | 19,23 foe ven 8.35 


Sumburgh .. 
Scilly .. ee 
Valentia 
Yarmouth . 


The resultant of the daily general directions of 
the winds over these islands was W. by S., and 
nearly normal. The duration of bright sunshine, 
estimated in percentage of that possible for the 
year, was for the United Kingdom 34, the Channel 
Islands 48, south-west England 41, south and east 
England 39, central England 36, north-east England 





and south Ireland 33, west Scotland 32, north-west 
England 31, north Ireland 30, east Scotland 29, 
north Scotland 24—on the whole, from 4 to 5 per 
cent. more than the average of the years 1881-90. 
The weather of each month may be briefly de- 
scribed as follows: January was cold, foggy, and 
frosty during the first part, and mild during the 
second part. February was mild, wet, and stormy. 
March was very mild, very dry, and brilliant with 
sunshine. April had easterly wind, was dry, mild, 
with unprecedented sunshine, drought, high tem- 
peratures, great atmospherical pressure. May was 
dry, warm, very fine, winds most frequent from the 
south-east. June was very fine and dry, had much 
bright sunshine, frequent thunderstorms, and ab- 
normally high heat from the 14th to19th. July was 
seasonable, with considerable variations and many 
thunderstorms; the drought, which commenced 
with March, was partially relieved in this month, 
though the rainfall was very deficient. August had 
splendid weather, with a spell of extraordinary 
heat, sultry, rainfall nearly normal, several thun- 
derstorms. September was very fine till the equi- 
nox, afterwards cold. October, though variable, 
was rather mild, and though — days were 
numerous, the quantity of rain was less than the 
normal ; sunshine more than usual. November was 
fairly seasonable, rather milder, and much less wet 
than usual, with continual abrupt changes of tem- 
perature. December was variable, very mild, rainy, 
stormy, though sunshine was more than usual. 
The winter was seasonable as regards temperature, 
with snow and frost at times, deficient rainfall, 
more than usual sunshine. The spring, notwith- 
standing a prevalence of easterly winds, was warm, 
dry, and brilliant, with plenty of sunshine. The 
summer was beautifully fine, with plenty of sun- 
shine, dry, sultry at intervals. The autumn had 
much sunshine, was rather mild, and had deficient 
rainfall, except in the north of Scotland, where the 
rainfall was excessive, the temperature seasonable, 
the sky gloomy, and;the winds tempestuous. The 
most important feature of the year’s weather was 
the drought, which with scarcely any intermissions 
prevailed from March to September inclusive, and 
was especially notable in the south-east half of 
England. For this period Mr. G. J. Symons, 
F.R.S., supplies the following total rainfalls : 
Rendlesham Hall, Suffolk... ahae ORL 
Alderbury, Salisbury 
Birchington, Thanet 
Pyrton Manor, Oxon 
Alconbury, Huntingdon ... 
Strathfield Turgiss, Hants 
Bucknall, Horncastle 
Culham, Abingdon... se 
Camden-square, London ... 
Reigate, Surrey 
Seal, Surrey ... nes 
Guildford, a <p 
Sheering, Essex 
Colchester, Essex 
Southend, Essex... 
Wallingford, Surrey 
Manor Park, Essex ... 
Chertsey, Surrey 
Slough, Bucks 
Keston, Kent... ane 
kenham, Kent ... és oe ozs 
Notable events connected with the weather of the 
year deserving of mention, are the following : The 
lowest temperature, minus 4deg., occurred at Brae- 
mar on January 6; the highest, 95 deg., at Green- 
wich on August 18. June 19, maximum temperature, 
91 deg., was reported at Southampton ; July 7, 
92 deg., at Cambridge. The greatest atmospherical 
pressure, 30.75in., and the least, 28 in., occurred on 
December 30 and 8 respectively ; on the latter day a 
great storm caused numerous wrecks, much damage, 
and lamentable loss of life. The greatest rainfall in 
twenty-four hours was measured on September 13 
at Glencarron, 3.59in. At Prawle Point 2.05 in. 
were measured on July 5, and on the 18th 2.81 in. 
at Malin Head. On May 15 large hailstones fell in 
great quantity at Launceston Sater a thunder- 
storm ; and on the 17th 0.22 in. of rain fell in four 
minutes during a thunderstorm at Camden Town. 
On November 17 and 18 snow fell in many places, 
while a cyclonic storm was raging on the North Sea, 
committing fearful havoc, the most destructive to 
life and property that occurred during the year. 
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NOTES. 
Evectric TRANSMISSION OF Power IN SWEDEN. 
On December 18 an important installation of 
this nature was opened at Gringesberg, Sweden. 
The waterfall whieh. supplies the power is situated 





at a distance of some seven or eight miles from the 
mines. The Hallsjé waterfall has a height of 150 ft., 
and the water is conveyed through a pipe of some 
1700 ft. in length to the turbine house, where there 
are four turbines of 100 horse-power each, and a 
smaller turbine of 20 horse-power. Each turbine 
works a dynamo; the current is transformed from 
100 volts to 5000 volts, and conveyed to the 
Gringesberg and Bjiérneberg mines through copper 
wires 3 to 4 millimetres thick, attached to high 
poles. At the place of consumption the current is 
again reduced to 100 volts. At Bjérneberg there 
are installed an electric motor of 30 horse-power 
and twenty incandescent lamps, and at Gringesberg 
four motors of an aggregate of 110 horse-power, 
twenty arc lamps, and 200 incandescent lamps. The 
power was previously supplied by several steam 
engines and smaller local turbines, all of which 
sources have now been entirely dispensed with. 


Nicket Inpustry 1n Norway. 

Although the nickel production of Norway is 
never likely to assume very large proportions, there 
would still seem to be a chance of competition with 
the Canadian and Newfoundland nickel works, if 
only a rational system of working were introduced. 
This is, however, not the case, and the outcome of 
the old-fashioned processes, which are generally 
adhered to, is sold to foreign nickel works for re- 
fining. The Ringerike Nickel Works, which pro- 
bably possess the largest nickel deposits in Norway, 
have, by reason of an available surplus of ore from 
previous years’ workings, confined their operations 
to smelting during 1893. The output amounts 
to some 80 tons ‘‘Garstier,” equal to 40 tons 
metallic nickel. It is under contemplation to 
completely alter the working at these nickel works 
in accordance with more advanced methods. The 
Evse Nickel Works, which are being worked by an 
English company, have employed some sixty men 
during 1893; the output is about 2000 tons of 
ore, which should contain about 50 tons metallic 
nickel. The completion of the Siiterdale Railway 
will be a great advantage to this concern. From 
Nordland some hundreds of tons of comparatively 
rich nickel ore have been exported during last 
year. 


Tue ‘‘ BrEAkING-Down ” Point oF IRON anp 
STEEL, 

The breaking-down point of steel and iron has 
long been a puzzle. It has been suggested that it 
is due to the metal having been rolled, but rolled 
bars of other metals do not exhibit the phenomenon 
in question, their stress strain diagrams showing 
uniform curves, and entirely failing to show a break- 
ing-down point, which is so marked in the case of 
rolled iron and steel bars. In a communication to 
the Paris Académie des Sciences, M. George Charpy 
suggests that the peculiarity in question is due to 
a change from « iron to 8 iron, brought about by 
the work done on the metal in the testing machine 
—an opinion which gains support by the fact that 
the compression stress strain diagram for iodide of 
mercury also exhibits a breaking-down point at the 
pressure under which it changes from the yellow 
form to the red. Some experiments madeon steel and 
iron bars by M. George Charpy showed that there 
was a great difference in the residual magnetism 
of bars taken from the machine before the breaking- 
down point was reached, and those examined after 
this point ; but the latter all showed about the same 
residual magnetism, the work done on the bar 
after the breaking-down point having apparently no 
effect in increasing the magnetisation of the bar. 
It would be interesting to examine the magnetic 
properties of a bar continuously during a test, as 
the 8 iron is said to be non-magnetic, and, if so, 
the magnetic permeability of the metal should 
vanish at the breaking-down point. M. Georze 
Charpy also points out that bars of hardened steel 
do not exhibit a breaking-down point, and considers 
this fact as supporting his views. But this point 
is also absent from the stress strain diagrams of 
mild-steel castings, which show a perfectly uniform 
curve. 

Tae ANTWERP EXHIBITION. 

There has been placed at the disposal of British 
exhibitors at the Antwerp Exhibition 60,000 square 
feet, exclusive of space for the maritime display, 
which is expected to be very extensive, and the space 
allotted is in prominent parts of the buildings.. By 
the authority of the Foreign Office, Mr. G. R. de 
Courcy-Perry, Her Majesty’s Consul-General at 
Antwerp, is acting as Commissioner-General, and 
he has the advantage of the counsels of an advising 
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committee, which meets at Antwerp or London, as 
may be most convenient. The London Chamber of 
Commerce is also working for the success of the 
British section, which, it is hoped, will be worthy 
of our position amongst the manufacturing nations. 
Public interest is awakening on the subject, and 
the prospects point to a successful display. As to 
the importance of the exhibition, it is pointed out 
by Mr. Perry that France, Germany, Austria, 
Italy, the United States, Canada, and other foreign 
countries, will be largely represented, and that the 
industries of Belgium will be well displayed, the 
King and Government of the Belgians taking an 
active interest in the exhibition. It is important 
further to note that the tariff on imports generally 
is very low, and not by any means prohibitive of an 
extension of our trade in Belgium and adjoining 
countries. No grant has been made to defray 
expenses for the British section, and as the ex- 
hibition authorities levy a tax on space, it is neces- 
sary to make a charge per square foot to exhibitors, 
this charge varying according to the importance 
of the location. This drawback is, however, 
compensated by the privilege accorded, to ex- 
hibitors to sell for current delivery on pay- 
ment of a small tax, so that there is every 
prospect of the Antwerp Exhibition being 
more a business enterprise than a show. The 
prospects of better management than at Chicago, 
too, are great, for not only have the Antwerp 
people experience and past successes to guide and 
encourage them, but they are not attempting the 
same gigantic scheme ; and yet the exposition will 
eclipse many previous exhibitions. Indeed, the 
extent of grounds and area of buildings will be 
about a third of that occupied by the Chicago Expo- 
sition. Jackson Park has an area of nearly 600 
acres, and the main buildings covered 80 acres. 
The park in which the Antwerp Exhibition will be 
held is 200 acres, and the main buildings will inclose 
25 acres. 


Tue British Cruisers ‘‘ PoweRFUL” AND 
‘TERRIBLE. ” 


We were able to intimate briefly last week that 
not only had the new cruiser Powerful been ordered 
from the Naval Construction Company at Barrow, 
but that the Admiralty had instructed Messrs. 
Thomson, Limited, Clydebank, to proceed with the 
construction of the Terrible. We have since 
learned that the price to be paid to the former com- 
pany for the hull, without armament and the pro- 
tection shields, &c., for the guns, is about 338,000/., 
while Messrs. Thomson get 345,000). The price 
for the engines is about 100,000/. in each case. 
In view of the great size and power of the vessels, 
it will readily be admitted that the vessels are being 
constructed at a moderate cost, due doubtless to 
the cheapness of material at the present time, and 
this proof of an oft-urged fact, it may incidentally 
be hoped, should encourage the Admiralty to 
place more new vessels, the construction of which is 
undoubtedly required to bring the Navy to a posi- 
tion more in accord with our needs when compared 
with the fleets of other great maritime nations. 
Prospects, indeed, point to some work being given 
out this year to contract in addition to the construc- 
tion of four or five battleships in the naval yards ; 
and we can only hope that not even the shrinkage 
in the revenue will weigh against this prospect 


being realised, for there is every probability that. 


an improvement or expectation of improvement in 
trade might add 10 or 15 per cent. to the price which 
builders might reasonably accept at the present 
time. Our purpose, however, is not so much to refer 
to the requirements of the Navy as to the features 
of design of these new cruisers ; and the first point 
which calls for reference is the fact that the Ad- 
miralty have decided to adopt in them the Belle- 
ville type of tubulous boiler. We understand 48 
of these boilers are to be placed in the cruisers, 
the total weight in working condition being 950 
tons. The horse-power to be developed is 25,000, 
and the speed of the vessels 23 knots. The power 
given by each ton of boiler is therefore over 26 
indicated horse-power. Without assuming that the 
best results were got in the battleships of the 
Royal Sovereign class, it may be noted, by way of 
comparison, that with 12,000 indicated horse-power 
developed, the boilers in them gave about 20 indi- 
cated horse-power per ton, so that it is pretty 
evident that there is a considerable saving in 
weight. The Belleville boiler has not been tried 
in any British vessel yet, although now being 
fitted to the torpedo gunboat Sharpshooter ; but 





it has been very extensively adopted in French 
warships, with most satisfactory results. We 
recently published drawings and descriptions of 
the type,* so that it is not now necessary to 
enter into the question of its design. The engines in 
the cruisers are to be of the triple-expansion type, 
driving twin-screws. The vessels will be unusually 
long for cruisers, being about 500 ft., with a beam 
of 71 ft., and a displacement of about 14,000 tons. 
They will have great coal endurance, the coal 
bunkers being very large. These will assist in pro- 
tecting theinterior against the gun-fireof the enemy, 
while for a similar purpose a thick steel deck will 
be constructed at the load-line. There will be a 
large installation of quick-firing guns. 


THE CHESTER BRIDGE ON THE BosTON AND ALBANY 
Rattroap. 

In our issue of October 6, 1893, we gave an 
account of a fearful railway accident caused by the 
falling of a bridge near Chester, Massachusetts. 
The bridge gave way through having been weakened 
by the cutting out of rivets and the taking off of 
cover plates in the course of operations that were 
being carried out in order to strengthen it to bear the 
increased weight of trains. The remarkable feature 
of the case was that the bridge engineer of the rail- 
way company stated in evidence that his duty 
finished with furnishing plans, and that the super- 
vision of the work was out of his department. The 
chief and assistant engineers gave the same evidence, 
and had to acknowledge that no one had been 
ordered to see that the contractors did the work in 
& proper manner, and that no orders had been 
given for running the trains at a slow rate of speed 
during the alterations. From the Engineering 
News of December 28, 1893, we learn that a tempo- 
rary trestle took the place of the fallen bridge, 
and that on Christmas Day the second bridge was 
wrecked by ice. Our contemporary asks how it 
was that after nearly four months there was only a 
temporary trestle across the stream, seeing that 
the piers were intact, and that the new ironwork 
could have been delivered and erected within four 
weeks. Itisa serious thing for the company to 
have two interruptions of its line within four 
months, and is likely to lead, we should ima- 
gine, to a reconsideration of its methods of con- 
ducting its affairs. There has lately been another 
very serious bridge failure in America. The Louis- 
ville and Jefferson Bridge has two spans of 5464 ft. 
under construction. The wind pressure over- 
balanced the travelling crane, throwing its weight 
of 90 or 100 tons on to one corner of the false- 
works. Two or three bents were crushed down, 
and then the remainder of the falseworks followed 
like a row of bricks, involving great loss of life. 
The other span was nearly complete, and the false- 
work had been removed. It was blown bodily into 
the river, but its fall was in no way connected with 
that of the first span. The cause of the accident 
is alleged to have been the splice joint near the 
middle of the end post. This was connected only 
by temporary bolts, being practically unsupported 
transversely. Further, the bottom lateral bracing 
had not been put in place in the two end panels. 
This had probably the effect of doubling the bend- 
ing moment at the imperfect joint, and it gave way, 
involving the collapse of the bridge. 





THE INTERNATIONAL COMPANY’S NEW 
TWIN-SCREW STEAMER “SOUTHWARK.” 

Messrs. Witt1AM Denny AND Brotuers, Dum- 
baston, have just completed for the International Navi- 
gation Company of the United States a twin-screw 
steamer named Southwark, for service between 
Liverpool and Philadelphia, and which has several 
noteworthy features embodied in her design. The 
vessel, although of great length and power, is not 
intended as a racer, but to carry large cargoes and to 
accommodate in a very superior manner a limited 
number of passengers. Between perpendiculars she 
measures 480 ft. ; in breadth, 57 ft.; and in depth, 
40 ft. ; while the gross register tonnage is 8606, which 
makes her the largest cargo steamer afloat. She is 
built of steel throughout, and has been accepted for 
classification by Lloyd's in their highest grade. A 
cellular double bottom, made available for water 
ballast, extends the whole length of the ship, and the 
hull is subdivided by nine watertight bulkheads. She 
also holds a Board of Trade certificate of the first class 
for unsinkability. 

The propelling machinery consists of two sets of 
quadruple-expansion direct-acting surface-condensing 
engines, each set having four cylinders, and as many 





* See ENGINEERING, vol. lv., pages 74, 96, and 127. 





cranks. The cylinders are 254 in., 374 in., 524 in., 
and 74in. in diameter respectively, with a stroke of 
4ft. 6 in. The boilers are three in number, two double- 
ended and one single-ended, all designed for a workin 

ressure of 200 lb. per square inch, and fitted wit 

erve tubes. Exclusive of water, each of the double- 
ended boilers weighs upwards of 100 tons, and they 
are the largest of their kind carried in a Transatlantic 
steamer. An outstanding feature in connection with 
the boilers is the application, for the first time in a 
steamer built expressly for the North Atlantic trade, 
of Brown’s new system of induced draught. 

On the official steam trials, which took place at 
Skelmorlie, on the Clyde, the maximum speed realised, 
as a mean of tworuns with and against the tide, was 
16.4 knots, while the average of several runs gave a 
mean speed of 16.38 knots. 

Returning now to the internal arrangements of the 
ship, it may be stated that there are three complete 
steel decks, sheathed with pine—namely, upper, main, 
and lower, and these are surmounted by poop, bridge, 
and forecastle decks. In addition to hold and supply 

umps, which, wherever possible, can be worked by 

and or steam, there are large ejectors in the engine 
space for freeing the bilges of water, and these can be 
readily set in motion from the upper deck in the event 
of the pumps getting submerged. Very complete 
arrangements are fitted for handling cargo expedi- 
tiously. Ten powerful steam winches by Clarke, Chap- 
man, and Ce. are placed near the hatchways, of which 
there are eight, and these winches are worked in con- 
junction with sixteen derricks fitted to the masts, 

The passenger accommodation, as well as that for 
the officers, is situated amidships, where ample pro- 
vision is made in large state-rooms on the upper deck 
for 104 passengers, 92 being second-class and the re- 
mainder first-class. The dining saloon, situated on 
the bridge deck, is seated for 126 persons, at four 
longitudinal tables. This chastely appointed apart- 
ment is well lighted on three of its sides, and from a 
large trunk well in the centre, over which is placed a 
saddle-backed skylight filled in with stained glass. 
The entrance doors, opening from the vestibule at the 
after end, are fitted with stained-glass panels. From 
the vestibule, which, like the saloon, is framed in ash, 
entrance is obtained to the ladies’ boudoir. At the 
after end of the bridge deck is situated the smoking- 
room, comfortably fitted up, and fully equipped to meet 
therequirementsof smokers. Over themaindiningsaloon 
is built a strong steel deck-house, containing a private 
dining saloon, and state-rooms, beautifully decorated, 
for twelve passengers. Adjoining these private state- 
rooms, in the same deck-house, are situated the wheel- 
house and chart-house, in addition to the captain’s 
apartments. Accommodation of a superior description 
is provided in the upper ’tween-decks for 929 emigrants, 
and the lighting, ventilating, and heating of these 
quarters have been made a special feature of the general 
design. The crew’s quarters are situated in a roomy 
apartment under the forecastle deck, and, in view 
of the possible carrying of cattle, suitable accommo- 
dation is provided under the poop for twelve cattle- 
men. 

A complete electric light installation has been 
fitted on board by the builders’ own staff, which, by 
the way, is the oldest shipyard electrical staff in the 
country. The necessary current is supplied by 
three combined engines and dynamos running at about 
300 revolutions per minute. The engines were con- 
structed by Messrs. Matthew Paul and Co., Dumbar- 
ton, and the dynamos were supplied by Messrs. Holmes, 
of Newcastle. There are two separate refrigeratin 
chambers, fitted with apparatus on the most approv 
principle, adopted by _ Kilburn, of Liverpool. 
One set of apparatus is for perishable cargo, and the 
other for ship’s requirements. In addition to other 
life-saving appliances, a full complement of boats 
(eighteen in number) is carried. Of these, twelve are 
lifeboats, four being of Chambers’ semi-collapsible 


type. 

The vessel is steered by a single plate rudder, 
attached to a forged steel frame and connected to the 
stock by a coupling outside the hull, admitting of the 
rudder being unshipped without going into dock. The 
weight of the rudder is taken inboard he collars on the 
rudder stock, there being no bearing pintles on the 
rudder frame. The rudder is actuated by Messrs. 
Brown Brothers’ patent steam steering gear fixed to 
the rudder head, and controlled from the bridge by 
Brown’s patent telemotor gear. There is on the fore- 
castle a powerful direct steam combination capstan 
windlass by Messrs. Harfield for working the anchors. 
A powerful double-geared steam warping winch, built 
by Messrs. Brown Brothers, Edinburgh, is mounted 
on the poop. The Southwark is rigged with four pole 
masts, and has a straight stem and an elliptical stern, 
and is the largest steamer ever navigated on the 
Delaware, besides being the first Atlantic steamer to 
be fitted with quadruple-expansion machinery. 





THE TELEPHONE IN THE Unirep Srates.—New York 
and Cincinrati are now in telephonic communication. 
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WALTON’S LINK BELTING. 

Messrs. JoHN WALTON AND Sons, City Leather 
Works, Glasgow, have forwarded us a piece of their 
‘* Imperial driver,” which is a link belting having 
several noteworthy features in its construction, As 
a rule, the difficulty with ordinary leather link belting 
is that the constant working of the pins tends to wear 
the leather, and thus the tendency to get slack is 
increased. In Messrs. Walton’s arrangement there is 
fitted into each link an eye or lining formed of a piece 
of part of a solid-drawn weldless steel tube, the result 
being greater durability, while there is little tendency 
of the eyes c‘osing on the pins ani causing stiffness 
The steel eyes are formed not with parallel sides, but, 
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as shown in the annexed sketch, with a less width in the 
centre, and the leather fits tightly into this form. If 
under the tension the steel eye or lining stretches, the 
effect will be to press the sides of the leather link out- 
wards so that any slackness between the steel and the 
leather willbe taken up. Moreover, the spring action 
of this arrangement of steel tube makes the belt 
elastic, so that it embraces the pulleys tightly, and 
does not become slack as the result of a little wear of 
the pins. Messrs. Walton’s belt appears to have all 
the advantages of the ordinary link belt, with the added 
qualities of greatly increased strength and flexibility. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 3, 1894. 

A suRpRISE for the American iron trade at the open- 
ing of 1894 is the announcement by the Carnegie in- 
terests that they will make iron and steel, and sell at 
anything to cover cost. As producing capacity through- 
out the country is not quite one-half employed, it is 
easy to see what this means. It is virtually serving a 
notice upon a great many iron interests, that they may 
as well take a prolonged holiday. There are no signs 
of improvement anywhere. Under the Carnegies’ 
attack, prices have weakened still farther, and orders 
which might have been secured for January are now 
held back to see what the new competition means. 
Very few steel rail orders have been placed, but orders 
amounting to 70,000 or 80,000 tons will probably be 
heard of before the close of the month. Car-building is 
dull; bridge-building is at a lower point than for years, 
At the same time, there are more a neg and con- 
struction enterprises on paper than have been known 
of for a long time, and should business improve, and 
confidence be re-established, it is probable that the 
iron and steel mills of the States will have a much 
better year than is now generally anticipated. The 
Lower House of Congress promises to dispose of the 
Tariff Bill by the end of this month; but it will 
probably encounter much more opposition in the 
Senate, where the protected interests propose to make 
a fight. Iron and steel makers do not admit the 
possibility of the passage of the Wilson Bill within 
two months, and they believe that if it can be pushed 
off that long, the general distress throughout the 
country will intimidate Congress, so that it may be 
eventually defeated, 





ORDNANCE TRIALS OF H.M.S. 
‘*CENTURION.” 

THE new battleship Centurion. just completed at Ports- 
mouth, has finished her ordnance trials, which were of 
special interest, owing to the mounting and loading gear 
being by Sir Joseph Whitworth and Co. The armament 
consists of four 10-in. 29-ton guns mounted in redoubts ; 
ten 4.7-in. quick-firing guns, of which four are carried in 
armoured casemates; eight 6-pounder and twelve 3- 
pounder Hotchkiss quick-firing guns; a complement of 
field and machine a and seven torpedo-tubes, two 
being submerged. The chief features in the ship are the 
disposal and mounting of the main armament, which is 
arranged to fire through an angle of training of 240 deg. 
in pairs or independently, and, notwithstanding the 
weight, which amounts to about 200 tons, includin 
shields, guns, mountings, and turntables, can be work 
by either hand or steam appliances, or by both in com- 
bination. The mountings have been specially constructed 
to secure high-angle fire. ‘ 

The heavy guns and their mountings are contained in a 
couple of redoubts, which are, in fact, a blending of the 
two methods in vogue (turrets and barbettes); that is to 
say, while the 10-in. walls of the redoubts are circular 
and vertical like a turret, they are fixed like a barbette. 
They differ from the barbettes in the fact that they are 
built up in ents and not in flat slabs. The redoubts 
are topped with nickel steel hoods or shields for the pro- 
tection of the gun crews, these shields being carried on 
the turntables and rotating therewith. The shields, which 
are pear-shaped in plan, slope upwards and backwards 





after the manner of a barbette, an arrangement which 
gives an effective resistance to horizontal fire of 11 in., 
although possessing an actual thickness of only 6 in. 
The obliquity of the armour has also the additional 
advantage of causing the shot to glance off before 
penetration. Briefly, the ge gay may be de- 
scribed as a turret revolving within a fixed barbette. 
The supply of ammunition is arranged in such a way 
that the guns can be loaded at any angle of training, 
without coming to a fixed loading station after each dis- 
charge. So far as elevation and loading are concerned, 
they can be manipulated by hand, and the training is 
effected from the sighting stations by a couple of steam 
engines, fitted on the machinery deck, which drive ver- 
tical shafts provided with pinions, gearing into a rack on 
the turntable. Hand gear is also supplied as an auxiliary. 
It is also intended to fit electro-motors to the elevating 
apparatus, designed for a large angle of fire—viz., minus 
7 deg., plus 35 . elevation. The loading station being 
almost borloeniel, the electro-motors will be valuable 
adjuncts to the hand-elevating appliances when the guns 
have to be moved through the angle from loading position 
to maximum elevation or thereabouts. The motors, how- 
ever, are merely auxiliaries, as the elevation can be 
accomplished by the manual gear, though less expedi- 
tiously. The front of the shield is sloped at an angle 
which allows of the guns being moved through an excep- 
tional range of 42 deg. without requiring unduly large 
ports. The guns are mounted upon two gravity-return 
slides, which are provided with hydraulic brakes for 
checking recoils. Powerful springs insure the return of 
the guns even when the ship is considerably heeled. The 
— are secured to the turntable, which is carried on a 
ive roller ring. The lower yom is supported on a struc- 
ture entirely independent of the redoubt, which is built 
above the upper deck to the base of the shield 
and extends downwards to the armoured deck, an 
consequently completely incloses the turntables, roller 

aths, ammunition hoists, and the training mechanism. 
n the centre of the redoubt is a tube extending from the 
magazine deck to almost the underside of the turntable. 
It is divided vertically into two compartments, each of 
which is fitted with guides and cages, one of them worked 
by hand being for emergency use, the other having steam 
hoisting gear. The ammunition is lifted into the cages 
from the magazines and conducted to the top of the 
central tube, which terminates in a chamber secu 
below the turntable, and revolves with it around the tube. 
This chamber is fitted with two hoists, one behind each 
gun, and each capable of carrying a projectile and a couple 
of half-charges, and delivering in rear of the breech in 
readiness for loading. The hoists are worked by wind- 
lasses by men inside the chamber. The ‘‘ ready supply” 
of projectiles are stowed around the sides of the chamber, 
about sixty rounds being thus disposed of. An electro- 
motor is being fitted to the upper hoist for rapid trans- 
port of the charges to the guns. The sighting arrange- 
ments are similar to those in many other of Her Majesty’s 
ships, except that, owing to the large angle through which 
the guns move, special arrangements have had to be 
adopted to insure the angular movement of the sight bars 
through the extreme range. Each shield has two sighting 
hoods, from which either of the guns in the redoubt is 
trained and elevated, the latter operation being effected 
by means of an electric switch or by a handwheel. The 
guns fire the usual 500 lb. projectiles with 252 lb. of B. 
cocoa powder. The normal length of recoil is 30in., and 
the control is effected by a central tapered bar. 

After successfully testing her under-water torpedo tubes 
in Stokes Bay, the Centurion steered a course to the 
Warner, the mountings of her quick-firing and machine 
guns being submitted to the customary ordeal on the way. 
As carried out, the order of firing, according to the Times, 
was as follows: 

After Barbette. 


Elevation. Bearing. 





i6 deg. abaft star- 
board beam 
o Lo oo port 


eam 
LO deg. abaft star-| 30 
boa’ am 
Port beam 
344 Starboard beam 
16 deg. abaft star- 
board beam 
10 deg. before port 


| 2 deg. elevation 
15 ” 
Reduced 


Full 6 
15 


ws 


am 
10 deg. abaft star- 
board beam 
Port beam 
Starboard beam 








38 ” 
| 844 ” 


Fore Barbette. 


Horizontal Port beam 
10 deg. elevation * - 


10 ” ” ” ” 
85 ,, ‘. | Starboard beam 
Horizontal 
Full =| 10 deg. elevation 5 pe 
” 10 ,, . ” 
Half 6 E Starboard beam 


” 35 ” ” ” » 


Reduced 
Full 
Half 

| Reduced 


Oy CO 0O Om 69 00 et 


30 
16 
17 


ba Not recorded. 


It will be observed that there was great regularity of 
recoil. The rounds discharged from each of the four guns 
were im excess of the usual number, extra tests being 
deemed indispensable in the case of a system not hitherto 


put to the test, The third and fifth from the guns in | balanced 





each barbette were discharged clnopiinnaonnin. Half- 
charges were used at 35 deg. elevation, because the mount- 
ings are only designed for reduced charges at high eleva- 
tions. After each salvo careful observations were carried 
out for the purpose of ascertaining whether any deflec- 
tion in the turntables had taken place during the double 
strain. Not the slightest deviation from the horizontal 
was noticed in any direction. The trials throughout 
were in every respect successful. There were no hitches, 
the only defects recorded being confined to a few minor 
fittings which were of a temporary character, owing to 
the trials having been hurried on to enable completion of 
ship in matters dependent on trials. When completed 
for sea, the Centurion will relieve the Impérieuse on the 
China station. 





BALANCING OF ENGINES, AND BRIDGE 
FAILURES. 
To THE Epiror or ENGINEERING. 

Str,—I see that your correspondent Mr. Ziese, in 
considering the cause of the fore-and-aft motion in a 
horizontal engine, confines his attention to the steam 

ressure ae to accelerate the moving parts at the 
Coolantions of the stroke. What about the force required 
to arrest them at the end of the stroke? If he were to 
omit the words ‘beginning of the stroke,” and use 
‘acceleration ”’ in its oe gs as well as positive sense, it 
would be better. In the case of a locomotive running 
with steam shut off, there is no unequal steam pressure 
then, but the fore-and-aft motion is still there, and more 
defined, too. If we confine ourselves to the momentum of 
moving parts, the real cause of the disturbance, we in- 
clude the case of an engine with steam off. His seems 
a roundabout way of going to work. The steam is merely 
a body interposed, which transmits the force in the piston 
to the cover, thence to the frames, and so saves all the 
brasses ; with steam off, the blow goes directly to the 
bearings, and in a more sudden manner than when there 
is back pressure, and we see the result in a lot of knock, 
whether of journal in the brass, brass in box, or box in 
horns, to say nothing of little and big ends, through 
which all the shock has to pass before reaching the 
bearings. People have gone out of their way to argue 
that back pressure is of no use in balancing an engine. 
I do not suppose anybody ever said it was. It merely 
makes the frames take up (and more gradually, too) the 
shocks that the various bearings would otherwise have to 
encounter. As regards Mr. Ziese’s saying that vertical 
engines require no balance-weights, I differ from him ; 
of course the engine is btter able to stand shocks in the 
direction of its length (i.¢e., vertical shocks), but these 
shocks are greater on the down-stroke than in the corre- 
sponding stroke of horizontal engine, because gravity is 
assisting centrifugal force. By alittle more back pressure 
we can save the bearings, but the extra blow comes on to 
the frames all the same, and can only be obviated by a 
force in the other direction. 

Mr. Ziese says that a locomotive should be truly 
balanced. Everybody will grant the desirability of that ; 
but he might have added that it would never be done. 
That is merely a statement, however ; I will support itwhen 
sa challenges it. But, at the same time, it can be 
balanced very satisfactorily indeed. In the same way, 
we cannot find the length of the diagonal of a square, but 
we can get ‘‘ very near it,” in fact, as near as we please. 
I may — out two conditions, at least, which must 
obtain before a locomotive can be perfectly balanced : 
(1) Connecting-rods of infinite length ; (2) the possibility 
of a rotary motion balancing a reciprocating one. As 
regards (2) I assume that a locomotive will never be a 
rotary engine, and also that it will not be attempted to 
repeat what was done fifty years ago, viz., introduce a 
as weight to balance the piston, &c. As regards 
(1) [use the current phrase, ‘ of infinite length,” a 
mere ery por wey for ‘‘a rod making a constant angle 
with axis of cylinder,” i.e., one always moving parallel to 
itself, a condition fulfilled by the piston-rod of a donke 
engine, which has a slot at right angles to rod, in whic 
the crankpin works. The phrase ‘‘of infinite length ” is 
used very glibly in this connection by people who have, 
perhaps, never tried to imagine infinity; not that they 
would do much — if they did; one may as well try 
and conceive absolute time as infinity of space ; why then 
talk of an infinite length, which is infinite space (of one 
dimension). It may be objected that we talk of tan 


90 deg. = © and = = o, and that we sum an infinite 


series of terms. But it is well understood in what sense 
we use the term “‘infinite” in these cases; it is only used 
as a conventional abbreviation; so, unless we used the 
term ‘‘of infinite length” with a certain mental reserva- 
tion, it would be better to say ‘‘a rod indefinitely long ;” 
otherwise, after repeated use, some imaginative individual 
might actually prete himself that he could conceive a 
rod without end. 

There are several points in regard to a locomotive 
that cannot be discussed within the limits of a letter: 
(a) Whereas, in a stationary engine, all parts of the 
crank, crankpin, flywheel, balance-weights, &c., are 
describing circles round centre of shaft as axis, in the 
locomotive they describe trochoids, every part of tyre in 
turn being an instantaneous axis’ (See Rankine’s ‘‘ Ap- 
plied Mechanics.”) Molesworth, in his ‘‘ Pocket-Book,” 
gives the curves as prolate cycloids ; Todhunter (in his 

‘ Diff.-Cal.,” ) has them down as curtate cycloids. 
The word ‘“‘trochoid ” includes both these latter curves, 
and the common cycloid also. Anyhow we neglect 
this fact, and deal with the locomotive as we should 
with a stationary engine; we cannot do otherwise. (0) 
The efficiency ‘ead to what extent) of coupling-rod# 
as balancing agents; (c) the desirability of leaving un- 
some portion of the reciprocating weights, for 
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the purpose of equalising the crank effort. Mr. Ziese 
says nothing whatever of this point. Putting this ques- 
tion of crank effort aside, I should always leave a part 
unbalanced. I merely say that the part we do, for other 
reasons, leave unbalanced, comes in very useful for equal- 
ising the crank effort, especially where there is high ex- 
pansion. 

By the way, Molesworth (page 514), quoting Rankine, 
says that the radius-vector of balance-weight should 
make 135 deg. with each crank, the two weights thus 
being opposite each other. This is wrong. (I believe 
that the Great Northern Railway ‘‘236” class are thus 
arranged.) It would only be right in the case where the 
cranks were in the same vertical plane. As it is, after 
deducting the components of the centrifugal force of 
cranks which are balanced by the two weights, there re- 
mains a centrifugal couple in a plane at right angles to the 
first, and nothing to neutralise it. Suppose, for instance, 
that the balance-weights are just over rail, the two cranks 
being above the axle and bisected by the vertical through 
the centre of gravity of the two weights; then calling 
centrifugal force of each crank = P and resolving, we 
get for each crank a vertical component = horizontal 


component = P cos 45 deg. = va . The vertical com. 


ponent is in each case neutralised by balance-weighte, 
aud there remains a horizontal centrifugal couple whose 
arm = distance apart of centres of cylinders = L say, so 


PL 
the moment of couple is ~ N2 . Its axis is vertical, and 


however large our weights, they will not destroy the 
couple, for the horizontal component of their centrifugal 
force = 0. This couple, .7 P L say, is, of course, 
destroyed, but, unfortunately, by the resistance of the 
horns on either side, which is ust what we want to pre- 


vent. 

As to the effect on bridges. It is all very well for the 
engineers’ department to get diagrams of weights and 
wheel bases from the locomotive superintendent and 
think they have got all they require. They ought, in 
addition, to investigate for themselves the balancing of 
every class of locomotive used, because, in running over 
a bridge at 60 miles an hour, it can easily happen that an 
engine supposed to have 8 tons on each driving-wheel 
(radius = R), willat intervals of + R impose on the rail 
weights of 4 and 12 tons say, due to the overbalancing of 
the engine. So you have a series of impulses all along 
the bridge of 4, 12, 4,12...tons. This is for one wheel 
only; the same happens on the other side of the engine; 
but although for each wheel the light and heavy blows 
are 7 R apart, the two light blows and the two heavy 
blows are respectively ¢ R apart, where ¢ is generally 
about 50 deg., depending on the centres of cylinders 
and of balance weights. Now in the case of a locomotive 
with balance-weights opposite each other, the two light 
and the two heavy blows are delivered together, and, as 
before, the two light blows are 7 R distant from the two 
heavy ones. So we should have on this bridge, instead 
of a uniform moving load of 16 tons for one pair of 
wheels (as may be fondly imagined by some), a series of 
blows of 8, 24, 8, 24... tons. This cannot be healthy for 
that bridge. I am taking the case of an engine with all 
the reciprocating parts balanced. A paper read before 
the Institution of Civil Engineers, and published by the 
Council, is my authority for supposing that some super- 
intendents may have done this, although I myself doubt 
it. Rather than do this, I would sooner leave the re- 
ciprocating parts unbalanced altogether; it would be 
much more desirable from the bridge-builder’s point of 
view. Again, consider the breakdown of a single-wheeled 
engine, with all reciprocating parts balanced. If one side 
be disabled, and taking total reciprocating weighs + whole 
of connecting rod = 800 lb., we should have a weight on 
wheel corresponding to this, and flying round totally un- 
balanced. It would simply constitute itself what we used 
to call in South America ‘a pot-breaker and bridge- 
bender.’ This would be about the worst case that could 
happen, for, although in the case of a 6-coupled outside 
cylinder engine, running with one side disabled and therods 
off, there is an extra unbalanced weight corresponding to 
the two half-rods, yet, at the same time, there is less weight 
due to the reciprocating parts, because it has been split up 
between the whole of the wheels ; the other two portions 
are running unbalanced in the leading and trailing wheels. 

These remarks also apply to the inside, coupled engines 
on the two English railways, where it is the custom to 
put the inside and outside cranks on same side of axle. 

It may be objected that a locomotive with one engine 
disabled would run at a reduced speed. But suppose a 
connecting-rod breaks and puts the big end through the 
boiler; she is then ata home ‘‘dead” behind the 
engine of some train, whose driver does not see any reason 
for abating his usual speed (some joker will, perhaps, say 
he has a good reason, in the shape of from 40 tons to 60 tons 
extra weight), with the result that the permanent way has 
to suffer. ’ 

Again, suppose a spring breaks; the engine drops 
on to the boxes, but in doing so imposes an extra 
load on the remaining wheels, and this load will vary 
with the stiffness of the remaining springs, and the 
height through which the engine falls; this latter quan- 
tity depending on the clearance between horns and top 
of box at time of breaking. And in speaking of this 
height, I am not alluding to the momentary dynamic 
effect of the engine’s drop (which is obvious to any one), 
but to the extra statie load which remains imposed on 
the other wheels. : 

Take two equal engines A and B with clearances 14 in. 
and 4 in. respectively, and let A’s springs be very much 
Stronger and stiffer than B’s; and suppose the driving 
spring on one side of each to break, and both engines 
ultimately to drop on to their boxes; then the resulting 


static load on A’s leading and trailing wheels is very 
much greater than on B’s; and due, as { said above, to 
two causes, not only the extra strength of the springs, 
but to their being compressed through a greater distance; 
T assume all of them to hold out under their extra loads. 
ee holds whether the springs are helical, volute, 
or plate. 

ut these extra imposed loads, being steady ones, are 
not so injurious as those due to overbalancing, as the 
latter are not only suddenly applied, but are also of the 
nature of a series of blows. 

When, further back, I gave the statical equivalent of 
these blows as 4 tons and 12 tons, that was only an 
approximation, for I do not pretend, Mr. Editor, any 
more than you, to be able to measure the force of a blow 
without those requisite data which, in 99 cases out of 100, 
are not forthcoming. All I can do now is to consider the 
energy stored in the moving weight; to find the force of 
the blow is another matter ; and, as a matter of fact, the 
stress hm pe on bridge members by a blow could not be 
computed ; we might find the mean force exerted, by 
careful observation and measurement, but no more. It 
would vary according to the part of the bridge where the 
blow was delivered ; if delivered at the centre of a panel, 
supposing platform to be supported at the nodes only, the 
effect, owing to the resilience of the platform, would not 
be so severe on the web members as if delivered exactly at 
a panel point (or node), and so taken up directly by the 
member. 

The bridge-designer is cognisant, of course, of all these 

ints; he may or may not be aware that on someengines 
it is possible for the driver, with a couple of spanners, to 
alter the weight as he chooses ; and, given a single engine, 
heavy load, and dirty weather, the inducement to do so 
is strong. And so long as drivers make the money they 
do, they can afford to ‘‘ tip” running-shed fitters to do it 
for them. 

When the engine next goes on the table (probably on 
accountof a complaint from the ‘‘ permanent-way people”) 
this extra weight is discovered, and then they all wonder 
(the driver most of all) as George III. (?) did in regard to 
the apple in the dumpling, ‘‘ how the devil it got there.” 

No wonder locomotive superintendents put in solid 
spring hangers, or, at least, screw hangers that cannot be 
adjusted without dropping the spring ; even then a good 
many fitters are open, for a consideration, to ‘‘ give her a 
bit more weight.” 

The desire of drivers to be always “‘ putting things right” 
led to the use of the eccentric rod ‘‘ solid ” with the strap ; 
the rod that bolts on to the strap by means of two studs in 
the latter is much more convenient for the valve-setter, 
but, unfortunately, ditto for the driver; and the latter, 
when the engine doesnot work satisfactorily tohislordship, 


back off the straps, and, if he finds a liner there, takes it 
out, and, if there is not one, he puts one in, and then re- 
gains his footplate, happy in the thought of having ‘‘ put 
the valves right. ” You bet he has got some liners with 
him, and big-end liners, too, for that matter. 

These things ought to be considered. Of course, bridges 
may stand wes these points were not allowed for, but 
then, perhaps, that bridge may be existing with a safety- 
factor of 1 or 2 instead of 5. Some bridges may, in fact, be 
like the camel, waiting for the last straw; this last straw 
will come along some day, due to the causes I have men- 
tioned, and down the bridge goes. 

In all inquiries into bridge failures that I have read, the 
experts make the usual calculations. They obtain the 
weight of bridge and platform; how the latter is carried ; 
wind-pressure, if known; and then, working with the 
supposed weights on the different wheels as supplied to 
them, and treating the /atter as constant moving loads, they 
at the end are confronted with a factor of 2, say (in some 
bad Continental cases). Not being able to explain wy 
the bridge broke with even that low factor, they fall bac 
on “‘bad material,” ‘repeated stress,” ‘‘engine probably 
derailed,” and so on. But do they ever try and find out 
how the engine really was balanced; whether a spring 
that was perhaps found broken, was broken before going 
on to the bridge, and not as a result of the smash? 
assume that if the engine was running with one side 
disabled, that would be known and taken into account. 

One point I have not touched on, in balancing a loco- 
motive or avy other engine—how much of the connect- 
ing-rod is to be taken as revolving, and how much 
reciprocating? Strictly —— every part describes an 
ellipse relatively to the frames (we will call it an ellipse, 
although it is really an oval with big end near crank- 
shaft). The extreme ends describe a straight line and 
a circle respectively; but then the above holds, for a 
straight line and a circle are also ellipses (the extreme 


cases). : 

Wail, it has been stated in print that ‘‘half the length 
of rod” is to be taken as revolving; also that “‘half the 
weight of rod” is to be taken. Obviously, the amount 
depends neither on the length or weight, but on the 
position of the centre of gravity. We must work it out 
separately for each different kind of rod, finding what 
path the centre of gravity describes. ‘ ’ 

In considering the blow gi ven by balance-weight on rail, 
it should be borne in mind that it is given gradually, espe- 
cially with lune-shaped weights—gradually, that is, com- 
pared with the effect, if the weight were concentrated in 
one thin transverse slice. In giving the energy of the 
successive blows due to an overbalanced engine as 4 
and 12 tons I was really taking a mild case. Take 
a single engine, inside cylinders, whose es gg | 
arts + part of connecting-rod = 540 Ib., 

lanced ; 13-in. crank ; radius-vector of balance- 
weight 27 in.; wheel = 6 ft. 6 in. bs =a if put at 

x 


40 x 13 
the proper angle, will be about 3 x 7 = 208 Ib. 





At 65 miles an hour, say 286 revolutions per minute, 


goes underneath at the first opportunity, pulls the rods] pa) 





this will give a centrifugal force of about 5.8 tons. 
You will notice that I took 286 revolutions instead of 
280. No one supposes that an engine traverses a distance 


L feet in + Re R = radius of driving wheel in feet, 


I do not know that this has been a matter of experiment, 
but I should think under favourable conditions (as to 
load, grades, and weather) the slip would be at least 
2 per cent. 

have deduced the following general expression : 


Taking 
2L = distance apart of C. G.’s of balance-weights. 
2 = es po centres of cylinders. 
R = radius-vector of balance-weight. 
e = pat » crankpin. 
W = equivalent at crankpin of total weight 
a hen upon to be balanced. 
Ws: = Weight of each balance-weight. 
6 = angle between radius-vector of balance- 
weight and prolongation of near crank. 
® = angle between balance-weights. 
Then ‘wins 
Ws => uté . £ ow iet 
2L R —_ 
and L-t 
ms a eee 
5 = tan Lal’ 
and 
> = 90 deg. —2 4, 


¢ is the angle alluded to further back as being generally 
about 50 deg. 

Taking the prolongation of the centre line of near 
crank, as the initial line, and the centre of axle as origin, 
and looking at the outside of each wheel in turn, then 
the —e 6 will be positive or negative, according as R.H. 
or L.H. crank leads. 

As average practice, you could take ? of 540 as 
balanced; I myself should not balance even so much as 
that in a single engine, as it is an expensive job turning 
up tyres, that is, considering all that the phrase implies. 
So we want > peeves uneven wear of tyres, and that can 
only be effected by not balancing too much of the recipro- 
cating parts ; and fortwo reasons. Two causes contribute 
to the uneven wear of tyres. If overbalanced, there is a 
lifting effort and downward effort alternately, as we have 
seen. Now when balance-weight isin its highest position, 
crank angle is about 70 deg. to 74 deg., so that when the 
resultant weight on rail is at its least, the crank effort is 
approaching its maximum, so both combine to make the 
wheel slip at this point. This occurring every revolution, 
wears a flat place on the tyre, as is well known. Now if 
@ certain amount of reciprocating weight were left un- 
lanced, it would, by tending to equalise the crank 
effort, make it less at the point mentioned above, so that 
when the adhesive weight is lessened by the centrifugal 
force as above, there is a smaller crank effort, and there- 
fore less tendency to slip. So we see that balancing a 
smaller amount of the reciprocating weight lessens the 
slip in two ways: (1) The total lifting effort on the wheel 
is less ; (2) the crank effort is less. Of course, in treating 
@ particular case, we should consider the maximum com- 
bined crank effort, and the maximum lifting effort due to 
both balance-weights, find the spot at which their com- 
bined effect in Leg sea slip is @ maximum, and that 
will tell us where to look for our flat place ; at any rate, if 
we found a flat place at that spot, thus agreeing with our 
calculations, we should be inclined to think we had found 
the cause. 

When shall we see some locomotive engineer put 
the balance-weights in their proper place, ¢.¢., on the crank 
itself ; of course the crank wt ip weight all one forging ; 
the hoops which most engineers now affect can still 
used. The longation of the crank arm will be about 
the same thickness as the arm itself, and fantail in 
shape. The amount of weight we could put in would be 
regulated by the position of firebox and diameter of 
driving wheels. We should not always get enough weight 
in this way; the remainder could be put in the wheel for 
a single engine; and in a coupled engine the rods could 
be utilised first as balance-weights; and then the amount 
by which they were deficient could be put on to the 
crank, although here even I should prefer to put all I 
could on to the crank, let the remainder be balanced by a 
part of the coupling-rods, and in turn counterbalance 
what was in excess in the rods themselves, putting this 
in the wheels; you would then, as far as possible, have 
pes disturbing forces and their equilibrants in the same 
planes. 

By-the-bye, in Mr. Ziese’s letter in your issue of Decem- 
ber 15, page 737, is there not something wrong in the 
sentence beginning with, ‘‘ But even if we assume”— 
halfway down centre column of page 738. Kither the 
“even” is redundant, or there should be “‘not” after 
“would,” and “‘would not” after ‘* movement.” 


H. Rotre. 
Brighton Works, December 18, 1893. 





STEAM JETS. 
To THE Eprror oF ENGINEERING. 

Srr,—It is as well that your correspondent ‘“‘ Vulcan” 
states at the outset that he is ‘an entirely disinterested 
party,” because that circumstance is not apparent in any 
other portion of his letter. 

He, however, asks for data respecting the efficiency 
that has been claimed for the duplex nozzle, and I have 
much pleasure in giving the same herewith. I have 
to-day checked these figures by experiments conducted 
with great precision, and it will be observed that the con- 
ditions—viz., jets working with 60 lb. of steam in a 44-in. 
air pipe, and producing current therein averaging about 
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2 in, pressure on the water gauge, are those commonl 
found in every-day practice with forced draught. 
ought, perhaps, to have given these figures in my last 
letter, but being then chiefly concerned in explaining 
how, with a particular nozzle adjusted in an incorrect 
manner, certain poor results were obtained (which ex- 
planation ‘‘ Vulcan” ignores), I merely added the 
moderate statement that the compound or three jets are 
about equal in efficiency toa i solid jet. Even if the 
whole nozzle were barely equal to such a jet, the design 
would still be a creditable and useful one, seeing that 
the advantages of the adjustment of power are thrown in 
with it, and that the only other adjustable jets in use— 
viz., those of annular type—are distinctly less efficient 
than common ones, especially when the size of the 
annulus is increased. ‘Practical steam-users will and do 
understand all this at a glance. 

I will add, though this was implied in my last letter, 
that the original design was elicient so long. as the 
annular bore a certain ratio to the solid jet, but finding 
that as it increased beyond that ratio the efficiency be- 
came rapidly less, I substituted the present arrangement, 
in which it will be noticed the efficiency .remains nearly 
constant at all the ordinary working positions. 


| Relative 
Steam Con- 

sumption 
per Unit of 


Water 


Gauge 
Suction. 


| 

| Area 
| of 

| Jets. 
| 

| 


Compound f pred 


nozzle. \fun 7.) “030 
Common f ,, in. dm. O15 | 
jets. nie » 031 | 


¢ths op-n 
ard 


Diameter of air pipe, 44 in. Steam pressure, 601b. Water 
gauge applied at suction end of air pipe by passing its horizontal 
limb through a cap thereon, 


It will be seen from the above Table that the four-jet 
or compound arrangement has from 11 to 14 per cent. 
advantage over a common jet—up to the point at which 
its effort is somewhat greater than that of the latter—and 
beyond that point (a position seldom used in normal 
work) the advantage gradually diminishes to 5 per cent. 
When compared with a larger common jet, of full ,°; in. 
in diameter, these figures become about 25 and 17 per 
cent. respectively. 

I may remark that the water gauge is the most sensi- 
tive instrument for testing the inducing effort of jets, 
because it records that effort directly and without disturb- 
ance by friction. The errors which arise with the use of 
anemometers, occasioned by imperfections or friction in 
their mechanism and by several other causes, render these 
instruments somewhat unreliable. 

In concluding I would point out that ‘‘ Vulcan’s ” know- 
ledge of the subject of steam jets and the value of any 
opinions he may express regarding them, may he fairly 
estimated by the last paragraph of his letter, which refers 
to the “serious objection” of the wearing away of the 
metal (surrounding the jets), pens a large amount 
of steam to get by. One would think it would be obvious 
toa child that, three of the jets being adjustable, any 
wear in them can be immediately taken up by means of 
that adjustment, while the fourth one is on exactly the 
same footing as a common jet, and can, like it, be easily 
bushed for a few pence, 

Finally, your readers can form their own conclusions 
as to the motive of these attempts to discredit an inven- 
tion which at least embodies an honest effort to produce 
a good adjustable jet and a cheap forced-draught 
apparatus, 

Yours faithfully, 
W. A. GRANGER. 

102, Brooke-road, N., January 6, 1894, 


THE MANCHESTER SHIP CANAL. 
To THe Eprror or ENGINEERING, 

S1r,—In your article of the 5th inst. on the Manchester 
Ship Canal I find the following passage : 

‘“Mr., Leader Williams, the engineer-in-chief, is 

naturally the central figure. Mr. Hunter, his assistant, 
has also n connected with the work from the first, 
and it is innosmall measure due to his professional skill 
and continuous work that so many difficulties have 
been overcome,” 
_ I am surprised at this statement, inasmuch as from the 
inception of the canal project, during the progress of the 
Bills through Parliament, and during the construction of 
the works, I have acted as consulting engineer to the 
company, and have constantly advised the chief engineer 
on all important points. 

In the face of this, I cannot account for the entire 
absence of my name in ocd article. 

ours faithfully, 
JAMES ABERNETHY. 

4, Delahay-street, Westminster, January 10, 1894, 








ECONOMICAL SPEED OF STEAMSHIPS. 
To THE Eprror or ENGINEERING. 

Sirn,—As I have noticed some correspondence in 
reference to my article on this subject, I may say that my 
use of V*, as expressing the resistance, is used approxi- 
mately. I suppose we may have a variety of exponents 
for .V from V® at low speeds, and highor values at high 


8. 

The word power was used as expressing the effort put 
forth by the engines to overcome the resistance of the 
wa which the article shows is considered to vary 
as V°, 





Power may be strictly defined as energy exerted, and 
the unit of power called a horse-power ; but we used to 
speak of the “‘mechanical powers,” such as the lever, the 
pulley, &c., when the relations of power to weight were 
considered. , 

The late Dr. Kirk, in a paper on ‘‘A Graphical Form 
of Froude’s Law” (see Trans. Inst. Engineers and Ship- 
builders in Scotland, vol. xxxvi.), says, when referring to 
resistance of vessels: ‘Strictly this holds good only of 
the resistance, or of the power required to push the ship 
through the water at the given = but if the engines 
and propellers be similar in the ships we are comparing, 
the indicated thrust may be assumed to be in proportion 
to the actual thrust for all practical purposes, and in 
what follows I shall assume that itis so, and in the power 
rer Bi or diagram the indicated horse-power will be 
us %. 


Here Dr. Kirk used the word ‘‘ power” to represent the 
thrust, and, further, uses the horse-power as a measure 
of that thrust. 

Tam, &c., 
W. J. Mitvar. 





THE INDETERMINATE CASES IN 
GRAPHIC STATICS. 
To THE Eprror or ENGINEERING. 

Sir,—I notice in your issue of December 29 (page 798 
a method of solving certain problems in graphica 
statics, which at first appear indeterminate, and an 
example is given. In a note you remark that it is your 
impression that the device set forth by your correspon- 
dent has been previously given by Professor Henrici. 

Permit me to state that I sent an example, almost 
identical and solved exactly in the same way, to the 
Journal of Gas Lighting on July 23, 1879. It may be 

















found in that paper for July 29, 1879, together with 
another interesting and similar example, both of which I 
believe I was the first tosolve by So methods. 

The frames and diagrams I allude to are reproduced 
above (with Bow’s notation), but, for description, re- 
ference can be made to the paper mentioned. I may 
add that in the symmetrical frame uniformly loaded, 
given by your correspondent, it is unnecessary to resort 
to the device given ; for if A B, in Fig. 2, page 798, be 
produced, it will cut off the lines R E and R F to the re- 
quired lengths at once, which enables the diagram to be 
completed. This is fully illustrated in Bow’s ‘‘ Econo- 
mics of Construction.” 

In the gasholder truss illustrated above, the parts are 
not symmetrical nor the loading uniform, hence the 
simple geometrical device was rendered necessary. 

Yours faithfully, 
F. S. Cripps. 

27, Great George-street, Westminster, 

January 8, 1894. 








COMPOUND LOCOMCTIVES. 
To THE Eprror or ENGINEERING. 

Str,—Some time ago there appeared in ENGINEERING a 
long correspondence respecting compound locomotives, 
the bulk of which appeared above the signature ‘“‘ Argus ;” 
and, in common with many other engineers, I was a good 
deal interested in the matter. I was surprised, at the 
time, that your ‘‘ Argus ”’-eyed and (judging from_ the 
number and length of his letters) ‘‘ Briareus-handed ” 
correspondent did not criticise the arrangement of cy- 
linders, and suggest what appears on the face of it a 





very natural arrangement of making a three-cylinder 
locomotive with three — cylinders—one high-pressure 
and two low-pressure—the two low-pressure, of course, to 
be used with high-pressure steam for starting — 
If an arrangement of compound locomotive with two 
separate driving shafts (in order to avoid coupling-rods) 
be preferable to a side-by-side compound with one high 
pressure and one low-pressure, then it appears to me clear 
that the above arrangement of three em cylinders is 
decidedly preferable to the two small wn 8 emai and 
one large low-pressure adopted by Mr. Webb—first, on 
the ground of simplicity and_interchangeability ; and 
secondly, on the ground of having ample starting power. 
The pistons, rods, covers, slide valves, &c., could be all 
interchangeable, and though doubtless the cylinders could 
not be arranged interchangeably, yet ences r chest and 
passage cores could be alike in the three cylinders, and 
of course gauges, templates, &c., could be almost entirely 
alike. 

Then as to starting, take the case of a three-cylinder 
compound on this plan with three 20-in. cylinders com- 

ring with the other form of three-cylinder compound 
econitive, with two 14-in. high-pressure and a 28-in. low- 
pressure. In certain positions the latter has to start with 
two 14-in. cylinders, whereas the former has two 20-in. 
to start with. Should it be thought unnecessary or un- 
advisable to have the full boiler pressure on the two 20-in. 
low-pressure cylinders, a reducing valve could easily be 
fitted so as to reduce pressure from 170 lb. down to, say, 
140 lb. As above stated, this suggestion is of course on 
the assumption that a three-cylinder compound locomo- 
tive with separate driving shafts is advisable; but this, I 
must say, appears to me doubtful ; the only difficulty in 
regard to the side-by-side compound is the restricted 
width between the frames on the 4 ft. 8} in. gauge. 

I am, Sir, yours faithfully, 
WILLIAM Sisson. 
Gloucester, January 8, 1894. 





THE FORTY-EIGHT HOURS MOVEMENT. 

; To THE EpitorR OF ENGINEERING. 

Sag your issue of December 29 appears a letter 
from Mr. James Keith replying to ours upon the eight- 
hours system, in which Mr. Keith states that we credit 
him with using the words quoted, and to which he takes 
objection, viz., ‘* Messrs. Johnston, of London, followed,” 
&c., ‘in my speech to my employés at Arbroath in 
January last,” &c. 

When we wrote you on the subject, we knew nothing 
of a speech made by Mr. Keith ; we were simply dealing 
with the Paragraph in your issue of November 1, under the 
head of ‘‘ Industrial Notes,” in which it stated distinctly 
that ‘‘ Mr. Keith claims that Mr. William Allan, M.P., 
was the first to initiate the system in engineering works, 
Messrs. Johnston, of London, followed,” &c. 

Now what conclusion could we draw other than the one 
arrived at, viz., that the credit of initiating the eight- 
hours system was not given to the initiators, viz., Messrs, 
S. H. Johnson and Co., Stratford, E. ? 

Our main object in opening this correspondence is that 
other employers may see the very satisfactory results 
following the shorter hours of labour, both to themselves 
and their workmen, trusting it may lead them to adopt 
the same. 

Yours truly, on behalf of the ere, 
ILLIAM SIME, 
8. H. Johnson and Co.’s, Sogeoming Works, 
Carpenters’-road, Stratford, E., Jan. 4, 1894. ~ 





New Rattways in Swepen anp Norway.—In De- 
cember the Hallnés-Jérv -section of the North Trunk 
Line through Upper Norrland was opened for general 
traffic. Its mileage is 90 miles, with only four stations. 
During the same month was opened the Hernésand- 
Solleftea Railway (length 64 miles) In Norway the 
Kongsvinger-Flisen Railway has been recently opened, 
length about 31 miles. The Swedish Government has 
ranted a concession for a railway from Rydsgard station 
on the Malmé-Ystad Railway) to Trelleborg, whence 
there will be direct steamer connection with Germany. 
Length of new line, about 30 miles. 


Tue Civin AND MECHANICAL ENGINEERS’ SOCIETY.— 
At the meeting of this Society held on the 4th inst., a 
paper on “‘ Peat” was read by Mr. R. Nelson Boyd. After 
alluding to the formation of peat in nature, its origin, 
localities, and characteristics, the author referred to its 
antiseptic pr emen and the valuable products obtained 
from it by destructive distillation. Its great value, how- 
ever, lay in the possibility of converting it into a useful 
fuel. The author then described some of the machinery 
in use for preparing peat for fuel in different countries, 
and mentioned the reports made on the value of peat to 
Government in this country, as well as the result obtained 
in practical experiments on railways and steamers. After 
giving various analyses of peat and its products, the 
author described the system invented by Mr. Blunden, 
by which the peat is forced out of the machines used, in 
the form of thick drain tiles or tubes. Mr. Blunden’s 
general process was then described, and the cost of his 

lant stated. The economic value of peat was considered, 
first, as a fuel ; secondly, as to the products from it by 
distillation ; and thirdly, as to the coke or charcoal pro- 
duced. At present the two latter have a value in the 
markets, as the distillation produces a fair amount of 
sulphate of ammonia, and the coke or charcoal has a 
special value owing to its freedom from impurities. It 
was also pointed out that eventually the large deposits of 
peat will have a greater value as the cost of coal increases, 
which it must do in course of time, 
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ELECTRIC TRANSFER TABLE. 


CONSTRUCTED AT THE INDUSTRIAL WORKS, BAY CITY, 


MICHIGAN, U.S.A. 
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WE illustrate above a very fine electrically-driven 
transfer table, constructed at the Industrial Works, 
Bay City, Michigan, U.S.A. 

The table has a length of 70 ft., and is supported 
upon sixteen chilled tread-wheels, each 36 in. in dia- 
meter, 4-in. flat treads, and ground accurately to this 
diameter. Upon either side of the supporting wheels 
are placed in pairs 15-in. I-beams. To these cross- 
beams are riveted the longitudinal beams to which 
the track is fastened. The framework of the table is 
of a design to carry 110 tons distributed over a dis- 
tance of 64 ft. 

Necessary power for the propulsion of this table, 
with two speeds for minimum and maximum loads, 
and for drum attachment for pulling cars on and off, 
is supplied by an electric motor of 35 horse-power, 
placed as shown. All the motions are transmitted to 
the longitudinal shaft, either in a forward or reverse 
direction, by friction clutches. Through these means, 
without stopping the motor, a minimum speed of 90 ft. 
per minute for maximum loads may be given, and a 
maximum speed of 250 ft. for light loads. 

A very similar transfer table was installed in the 
Transportation Building of the World’s Columbian 
Exposition of 1893, and was placed in service durin 
the month of December, 1892. From that time unti 
June 5, 1893, it was used continuously, and much of 
the time, night and day, in placing the heaviest loco- 
motives, cars, and exhibits in the Transportation 
Building. This table moved with ease and despatch 
the heaviest locomotive exhibits, weighing 110 tons. 
The total weight of exhibits handled by it was 
51,275,000 1b. 








INDUSTRIAL NOTES. 

THE new year has been inaugurated by a course of 
action on the part of the Government which cannot 
fail to be far-reaching in its consequences, and most im- 
portant in its influence and effects. The Secretary 
of State for War announced in the House of Commons 
that the eight-hours system has been adopted in 
the Government factories, such as Woolwich Arsenal, 
the Small Arms Factory at Enfield, and similar esta- 
blishmente, The concession apparently does not for 














the moment extend to the Government Dockyards, 
but its extension to these branches of the service can- 
not long be delayed. It is probably only a matter of 
detail in the arrangements that has postponed the 
concession to the workers at Chatham and Sheerness, 
Portsmouth and Gosport, Plymouth, Pembroke Dock, 
and all other establishments in connection with the 
Government. The concession at present affects some 
15,000 men, but its further extension will affect an 
enormous number, in numerous trades. In order to 
prepare for this vast change, a great variety of smaller 
changes were necessary, as to the hours—such as time 
of starting, meal-times, and the like ; and it is said that 
the permanent officials, who are generally supposed to 
be averse to change, heartily co-operated with the 
Secretary of State for War in this instance. The re- 
duction of working hours it not to be accompanied by 
a decrease in wages. It is hoped that the changes 
will not, to any appreciable extent, involve an increase 
of expenditure, but that a more efficient organisation 
of the several branches of labour will make up for the 
decrease in the working hours. The working of the 
system in Government factories will be watched more 
closely than in private firms, for the simple reason 
that the taxpayers are really the paymasters, though 
technically the Government are the employers, 

The experiment of the Government, made by and 
through the Secretary of State for War, will be far- 
reaching in its consequences in this respect—that it 
will give an impetus to the eight-hours movement in 
all trades, but more especially, in the first instance, 
to all the trades brought under the eight-hours system 
in the Government factories. It is to be hoped that the 
great change, which is now inevitable, will take place 
without unnecessary friction, and without strikes 
or lock-outs. That it cannot be long successfully 
resisted is obvious. It is only a question of time and 
of convenience. If employers generally will only 
bear the facts in mind, and prepare for the change, a 

reat revolution may be quietly effected without in- 
dustrial disaster. All past experience shows that 
the estimated losses by reduction of working hours 
were greatly exaggerated. In most instances there 
was either no loss at all, or only a very trifling loss. 
This was shown by the shortening of Saturday, 


first of all by closing the works at 4 p.m., instead of 
5.30 p.m. or 6 p.m., as formerly, and then by the Satur- 
day half-holiday, commencing at noon or thereabouts. 
The more recent changes, involving a slight reduction 
in the working hours each day, have had the same 
result. It cannot be pretended that in all cases a man 
can do as much in 48 hours as in 54 or 56 per week ; 
but the reduction in the amount of work may be 
compensated in some other ways, or at least partially 
compensated, Meanwhile, the moral effect of the action 
taken by the Government will be immense. This fact 
must be taken note of by private employers all over 
the kingdom. 

Some are already beginning to regard the initial 
step of the Government, as respects the eight-hours 
day, as equivalent to a justification for an eight-hours 
law. The circumstances are wholly different, It is 
not necessary here to discuss the rights or wrongs of 
legal enactment, but, as regards the concession of the 
Government, they are in the position of employers, 
and bear the same relation to workmen and to 
labour as other employers. The experiment will 
be judged by its results, and the public will dis- 
tribute praise or biame in proportion to the success 
or failure of the action taken. The extension of 
the system will depend upon the will and the 
action of both of the two parties affected, em- 
ployers and employed. Ifa statute were passed, all 
would have to be placed on the same footing simul- 
taneously, whether prepared for the change or not. 
The latter mode of dealing with the question would 
be by police law, the former by mutual arrange- 
ment. In the one case it would be law enforced 
by compulsion and fine; in the other a voluntary 
arrangement, with a basis of agreement, enjoined 
by custom; and it is always most difficult to 
break the customs of a trade or industry in so far as 
working hours are concerned. When once the custom 
of a short Saturday was established, there was no 
going back. So with the Saturday half-holiday. So 
generally with the hours of labour. Questions of 
wages are in a different category. But when custom 
has ruled, it is always difficult to change the rates of 
wages, as is seen in various occupations where the in- 
fluence of trade unions is not felt, 
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There is one other aspect of the eight-hours move- 
ment which cannot be separated from it, and upon 
which will more or less depend the effect of a reduc- 
tion of the working hours upon the labour market— 
that is, overtime. If an eight-hours day be used simply 
to increase earnings, by overtime at enhanced rates, 
then the effect of a reduction of working hours, as 
regards the unemployed, will be ni/. This aspect is 
very important in connection with Government work. 
In the winter of 1885-6, at a time when trade was as 
bad and work as difficult to obtain as it is now, 
about 54 million hours of overtime were worked at the 
Woolwich and Enfield factories, mostly by artificers 
and labourers in connection with the engineering 
branches and cognate industries in those departments. 
When attention was called to the practice of excessive 
overtime in Parliament, and Returns were published 
in 1887, 1888, and 1889, overtime was reduced to a 
minimum, Here, again, it is not, perhaps, possible, 
certainly not wise, to abolish overtime by law. Cir- 
cumstances might arise to render it necessary. But 
there should * an understanding, a custom, not to 
resort to overtime except in cases of emergency or 
necessity. If this be done as part of the eight-hours 
system, whether in connection with Government 
factories, or in connection with private firms gene- 
rally, work will be found for a large proportion 
of the skilled unemployed, and even a portion of 
the unskilled will benefit to a large extent. The 
abolition of overtime will not harm employers as a 
rule, On the contrary, it is the most costly of all 
labour. As a matter of economy in production, it 
ought to be avoided. The men will have to sacri- 
fice the most. But a temporary disadvantage, by 
the loss of the extra wages, may be more than 
made up by a more regular system of employment. 
Irregularity of work is the curse of a workman’s life. 
The men who suffer most in times of depression are 
not the underpaid so much as the high-wage earners, 
whose income is precarious. This fact is well known 
to all those who have carefully studied the labour 
problem. 


The first week in the new year was as bad as bad 
could be, in so far as any impetus was concerned to a 
revival of activity in general trade. Snow, storms 
and gales, a severe frost, and a good deal of fog, all 
conspired to reduce labour and general industry to a 
minimum, In one respect the state of the weather 
afforded a chance to the vestries of London, the 
County Council, the various municipalities, and local 
bodies throughout the kingdom, to deal with the un- 
employed. The clearing away of the snow was a 
work of necessity, and any reasonable expenditure by 
way of cleansing the streets and roads would have 
been well laid out. How was this accomplished ? 
In many parts of London the streets and pavements 
were in a disgraceful state for days. Not aman was 
at work in some areas, though in others the work was 
speedily and well done. Kither the vestries and local 
authorities neglected their legal and obvious duty, or 
the number of unemployed was insufficient for the 
purpose. If the latter, we ought to know it, for that 
would throw some light upon the Tower Hill meet- 
ings. 


The report of the Mansion House Committee has led 
toasplit. In the first instance, Mr, George Shipton, 
representing the London Trades Council, refused to 
sign the report, on account of some expressions therein. 
Some of the general committee supported his view, 
and these were modified. But the general tone of the 
report caused further complaints in other directions, 
with the result that the Charity Organisation Com- 
mittee have withdrawn from the movement. The 
workhouse test was the one rock upon which the Man- 
sion House Committee split, The Charity Organisa- 
tion Society has, no doubt, had a wide experience 
among the workless, but it comes too much in contact 
with the professional beggar to quite understand the 
class who require temporary assistance. It now 
appears that another Mansion House Fund will 
be started, with, possibly, all the evil results of the 
former one. But the best thing likely to arise out of 
the movement is the adoption of Mr. Hill’s scheme of 
emphoyment. Mr. Hill is the head of the Thames 
Shipbuilding Company, and ought, therefore, to 
have, and doubtless has, gaat experience in dealing 
with labour in a practicable kind of way. He has 
shown his faith in the experimeat by putting down, 
or offering to put down, 5000/. for the works sug- 
gested, Useful work is never lost, even if the cost be 
too great for an immediate return for the capital 
employed. 

The complaint in the various engineering centres of 
Lancashire is that as yet there is no appreciable im- 
provement in trade, and that the outlook does not 
very much brighten. But the year is young as yet; 
even the holidays were scarcely ended with the first 
week of the year, for all was holiday in honour of 
the opening of the ship canal, thus making Man- 
chester a port. Some of the principal firms are fairly 





well off for work, and the heavy engine building trades 
continue to be tolerably well supplied with orders. 
But generally it is true that throughout most branches 
of the engineering and cognate industries work is so 
scarce as hardly to keep the establishments going, and 
there is no great weight of orders coming forward. 
Barrow appears to have come in for a slice of luck in 
securing one of the vessels for the Navy, under the new 
programme. In the iron trade things are very quiet, 
very little stirring either as regards raw or manufactured 
material. There was only a limited demand for pig iron, 
and prices were said to be alittle easier, But manufac- 
tured iron has been firm for prompt delivery. In the 
steel trade, business continues quiet. here is a 
wholesome absence of labour disputes in all the iron and 
steel trades in the district, including all branches of 
engineering. 


The trade in Sheffield and Rotherham generally 
has been very quiet. The holidays were extended 
because there was no immediate pressure, and stock- 
taking has continued the quietude. The heavier in- 
dustries are not fully employed, but there are signs of 
a possible improvement in these at an early date. In 
the edge-tool branches, and in joiners’ tools generally, 
there is a noticeable improvement. But generally the 
cutlery and the file trades are dull, The silver and 
plated goods have not apparently gone off so well as 
anticipated ; they certainly move off slowly. The coal 
question continues to harass the industries of the dis- 
trict, for the prices are far above the level of six 
months ago. Recently there was a reduction in cer- 
tain qualities, but the price is regarded as too high. 
The men have had no advance in wages this time, 
so that they are not reaping the harvest of the high 
prices. 


In the Cleveland district the number of unemployed 
is not large as compared with some former periods, 
for the agents refer to the fact of 10 per cent. being 
out of work elsewhere as deplorable. Ten per cent. 
is a large number in any case, and it is gratifying to 
know that in the Cleveland district that high level has 
not been reached latterly. The ironstone miners and 
the other workers opened the new year with a sub- 
stantial tea-party, the speeches and the songs at 
which were hopeful and healthful. The men are 
talking about a labour candidate at the next election, 
but generally the attitude on this question is one of 
apathy. ae have Mr. J. H. Wilson in Middles- 
brough, but the idea of some is that a labour member 
must represent a special trade. 


In the Wolverhampton district things look pretty 
favourable for the current year, certainly for the near 
future. Merchants have been showing oe unwilling- 
ness than of late to give out orders, while the prices 
recently ruling have been firmly adhered to. The 
stam of pig iron have remained firm, for stocks are 

elow their normal state, and production does not 
appear to be in excess of the present and prospective 
demand. Many makers seem to have booked orders 
sufficient to carry them over the next three months, 
quite apart from any further increased demand, 
Operations have been generally resumed at the works, 
the sheet mills being in full swing. Some large orders 
have been secured from abroad for some qualities, so 
that the outlook is not wholly Sones. The 
district generally appears to be tolerably free from all 
labour disputes. 

In the Birmingham district business has been slow 
and quiet, mainly, perhaps, in view of the quarterly 
meeting of this week. But the hopeful tone which 
has recently prevailed is maintained, while prices re- 
main firm in most cases. There were fair inquiries 
for some qualities of goods, and it is expected that a 
larger business will be done this year than last year. 
The decision of the Government as to the eight hours 
will probably affect Sparkbrook, but there has not 
been time for any development as yet. The local 
trades have not suffered generally so severely as in 
some other districts, and there is less ado about the 
unemployed than in some other towns, The variety 
of small trades may be one of the reasons for this 
absence of acute depression in the Birmingham dis- 
trict. 


The monthly report of the cotton-spinners is full of 
hopeful comments. Mr. Ashton, in reviewing the past 
twenty-two years during which he has been secretary, 
— to the progress made. The number of mem- 

rs has increased by 592 per cent., while the condi- 
tions of labour have so improved as to leave but little 
to be desired. On the whole, the cotton industry has 
improved considerably during the last few months, 
only about 3.1 per cent. being out of employment, 
Several small local disputes were dealt with last month, 
but these are mostly purely technical, and are mutu- 
ally arranged, 


The boot and shoe dispute at Northampton is not 
quite settled, but the strike was not on so large a scale 





as was expected, for a number of employers provided 
workrooms for the men, and those returned to work. 
The difficulty, apparently, has been with the smaller 
employers, whose means and premises will not enable 
them right off to provide the workrooms required. 
Very soon, however, the old life of St. Crispin will 
have passed away. The garret life is over. Whole- 
some, well lighted and ventilated workshops will be 
the rule in the future, except for isolated workmen 
here and there. 


Things look rather hopeful in the coal trade, in so 
far as the probable success of the Conciliation Board 
is concerned. There have been some rumours about 
difficulties and hitches, but they seem to be fanciful, 
and only relate to the divergence over the selection of 
achairman, The Forest of Dean men talk of breaking 
away from the sliding scale, but even this is doubtful. 
They have a change of leaders, it is true, the new men 
being averse to the scale, while the men displaced were 
in favour of it. But perhaps the responsibilities of 
office will lessen their eagerness to change the con- 
dition of affairs. In Durham and Northumberland, 
and in Scotland, the notes of discord are still for the 

resent, in so far as the coal trade is concerned. The 
uel question now rests with the coal owners and 
merchants, who alone are responsible for high prices, 
almost starvation prices in London, as regards the 
poor. With cheaper fuel trade will revive. While 
coal is at its present high price, an increase of activity 
will be retarded. But, in spite of all drawbacks, the 
outlook is distinctly better than it was a few months 
ago, especially in all that concerns iron and steel, and, 
generally speaking, the shipbuilding trades also. 





ROCK DREDGING WORKS.* 


Rock Dredging Works in some Italian Harbours 
(Leghorn, Genoa, Palermo). 
By Gius. Cimino and C. VrERDINOIS. 
(Concluded from page 28.) 

Arrangement of Mines adopted by Messrs. Furness.— 
After repeatedly examining the effects of the explosions, 
it has been proved : 

1, That the cavity bounded by the surface of detach- 
ment has the form of an inverted right-angled cone, 
having at its apex (the lowest point of the charge) a 
hollow, as shown in Fig. 1 on the opposite page. 

2. That bc = ab, which represents the line of least 
resistance. 

3. That hence the volume of rock detached can be re- 
represented by the formula 

vam P . (1) 
in which m = ab = be = bd. 

This result as to the form of the cavity has also been 
sufficiently confirmed by the proportion found to exist 
between the volume of rock detached in each zone and 
the number of mines exploded in the same zone. 

It is well known that, when using dynamite, the 
charges ought to be proportional to the cubes of the 
lines of least resistance ; or, supposing that throughout 
the sphere of action of the mine the rock were homo- 
geneous, the charges ought to be proportional to the cubes 
of the lines ee the least etunee between the 
mine and the free surface of the rock. It follows that for 
every kind of rock there can be determined, by a series of 


experiments, a coefficient = in relation to the rock itself, 


in which ¢ represents the charge of dynamite in kilo- 
grammes and / the line of least resistance in metres. Such 
a coefficient can be established : 

(a) By maintaining the charge constant, and making 
the depth of the mine vary till the maximum effect is 
obtained ; for after a certain depth is reached the effect 
diminishes down to zero; when, that is to say, the sphere 
of rupture remaining entirely below the free surface, the 
gases remain imprisoned in the rock. 

(t) By maintaining the depth constant, and gradually 
increasing the charge till the maximum effect is obtained, 
for after increasing this charge beyond a certain point, 
the rock detached is only more completely broken up, 
without increasing in volume. 

After determining by one method or the other the 


coefficients ; for a given species of rock, it is easy to 
ascertain for each depth of mine the charge which should 
be employed, or vice versd. 

This being understood, the experiments above men- 


tioned having been made in Palermo Harbour, the follow- 
ing results were obtained : 


1, For the heaviest and most tenacious rock, z = 0.65. 


2. For rock of medium consistency, ee = 0.38. 


3. For the softest rock, . = 0.28, 


These coefficients correspond with the experiments 
carried out by Nibel ns prpient f the first to the coeffi- 
oO 


cient given for an old wall of great resistance ; the second 
to a mean between the coefficient given for soft and hard 
sandstone ; the third to the coefficient given for a rock of 
small resistance. It is to be noted, however, that if we 
allow, as the distance between the holes, a length equal to 

* Paper read before the International Maritime Con- 
gress, London Meeting, July, 1893, 
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twice their depth, in order to avoid any intersections 
between the inverted cones, and to have the mines quite 
isolated, we have the inconvenience of leaving isolated 
ieces of rock which cannot be removed by a single mine, 
ause this would be too weak, as may be easily ascer- 
tained by calculating the volume of the remaining pieces, 
the upper faces of which are represented by the whole 
shaded surface in Fig. 2; nor can they be removed by two 
mines, the upper surfaces of whose cones would be repre- 
sented by the dotted circles, because the parts with double 
shading would not be removed ; nor can they be removed 
by three or more mines, because if the holes are 2 metres 
apart there would not be sufficient surface on which to 
prepare them. 

It is found convenient, therefore, to give to the mines, 
and hence to the drills, a distance apart equal to the 
depths of the holes, in order that the intersections of the 
inverted cones may be such that no piece may remain 
standing at the level of the original surface of the rock, 
but that there may be only slight elevations, as shown in 
section in Fig, 3. 

In this case, in consequence of the intersection, each 
mine removes a volume of rock somewhat less than that 
given by (1), and the experience gained from the work 
executed in the first zones showed that the coefficient of 
reduction to be consequently introduced in (1) is 0.80, so 
that the volume of the rock broken up by each mine is 
represented by 

V = 0.80 7 mi, 
3 

This allows of a reduction in the charge of dynamite 
compared to that which it would have been necessary to 
adopt in isolated mines, and with the above coefficients 
0.65, 0.38, and 0.28. In fact, it is easy to show from 
Fig. 4 that, theoretically, if the line of least resistance for 
one mine is represented by m, for the next it is repre- 
sented by ab = . m = 0.707 m, since ab is the least 
distance between the point of percussion and the free 
surface of the rock; for a third the same line is again re- 
presented by m ; for a fourth by 0.707 m, and so on. So 
that without taking into account the many other elements 
which, in practice, may influence the effect produced b 
each mine, and considering that this effect is only approxi- 
mately verified in either the one or the other case here 
mentioned, we may take it that if the mines are spaced 
at distances equal to their depths, the line of least resist- 
ance will be given by the mean quantity. 


m x 0.707 m _ 9 953 m, 


Hence, under such conditions : 
(a) In the heaviest and most tenacious rock, where 


there should be ___° __ = 0,65, the result is that © = 
(0.853 m)3 an 

40. 

(b) In rock of mean consistency, where there should be 

c “er 
—. = 0,38, th lt = 0.24. 
(0.853 m)* eis iene m? 
(c) In the softest rock, where there should be. © — 
(0.853 m)? 
= 0,28, the result is ° = 0.17. 
m3 


Having thus established the value of these coefficients, 
the volume of rock anes by each mine, and the 
principle that the network of mines should be so laid out, 
that the distance between the mines should be equal to 
their depth, it remained to determine what this depth 
should ba. 

It is easy to understand that as the charges and the 
effects produced by the mines vary in proportion to the 
cubes of their depths, as is stated above, the expense per 
unit of volume of the rock dislodged, so far as concerns 
the dynamite, is constant, whatever may be the depth of 
the mines. On the other hand, so far as concerns the 
labour, the one decreases as the depth increases, both 
on account of the smaller number of drills required, or 
the shorter duration of the interruptions in the boring 
operations, on account of the smaller number of explo- 
sions. 

Hence it would be expedient to have very deep mines, 
and 3 metres being the mean depth of rock to be removed 
in the case of the Palermo Harbour, it would have been 
preferable from this point of view to adopt the arrange- 
ment shown, Fig. 5, where only two drills are shown. 
This arrangement is necessary, because, if three drills 
were used, the pontoons would not be long enough to 
allow the 2.00 metres required at each end for stability. 

Taking into account, however, that only two extra men 
are required for each additional drill, and that the 
average time required for each ne is only a couple 
of minutes, it was found preferable to adopt the arrange- 
ment shown in Fig. 6, and to complete, on an average, 
the drilling of the bed in two layers. 

oles of 1 metre would have cost too much in labour, 
and those of 2 metres would not have been convenient 
from the moment when the mean depth of rock to be 
dislodged was 3 metres. 
The slight additional expense involved in the adoption 
of a network of mines 1.50 metres deep and 1.50 metres 
apart, as compared with one of 3.00 metres, amounting 
to about about 20 centimes per cubic metre, was fully 
compensated for by the following advantages : 

i, More complete breaking up of the rock, so as to 
avoid the costly and unreliable operation of the grab. 

: That the dynamite required for the cartridges was 
only 800 grammes, instead of 6.48 kilogrammes (the pro- 
portionate charge for a depth of 3 metres), and hence the 
work was much less dangerous, both to the harbour and 


the workmen, 








3. The radius of concussion was reduced to about 100 
metres, thus avoiding all risk of damage to the buildings 
in the city. 

Keeping to the coefficients found above, viz, 0.40, 
0.24, and 0.17, the charges ought, strictly speaking, to 
have been proportioned to the different qualities of the 
rock, and the cartridges should have been often changed ; 


for in the case of the hard rock the charge should have been | M 


1348 grammes, in the rock of mean strength 800 grammes, 
and in the case of the weakest rock 573 grammes. 
Instead of this, for the sake of greater simplicity and 
speed in the work, it was found preferable to use a 
constant mean charge of 800 grammes, leaving an experi- 
enced workman to regulate the descent of the drill, to 
increase or diminish the depth of the hole according to 
the less or greater resistance with which the drill met. 
Working in this way, the depth ought in the first case to 
have been reduced to 1.26 metres, and inc in the 
third to 1.68 metres, but it will be understood that, in 
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ractice, the depth varied continually between these 
imits with the varying tenacity of the rock. The number 
of blows per minute given by each drill averages 120, and 
the pressure exerted upon the rock by each blow is that 
given by the steam upon the upper surface of the piston, 
plus the weight of the drill, and less the various frictional 
resistances, the effective pressure exerted against the 
rock being, in this instance, 485 kilogrammes in pontoon 
No. 1, and 435 kilogrammes in pontoon No. 2. The two 
pontoons complete, with machinery and equipment, cost, 
in round numbers, 100,000 fr. : 

The Steam Dredgers ‘‘Agnes” and “ Sicily.” —With the 
system above described, the rock is broken up into small 
pieces, and it seldom happens that blocks weighing more 
than 100 kilogrammes are met with, so that in each zone, 
as soon as the ae L, of the bed for a mean depth 
of 1.50 metres is finished, the steam dredger is set to 
work while the mining pontoon is removed to operate in 
another place. ; : 

Messrs. Furness employ for this purpose two twin- 
screw steam hopper dredgers, the Agnes and the Sicily, 
which, when working in sand, will fill themselves in three 
hours, or, when in blasted rock, in nine hours. This 
class of dredger is so much the more usefyl because ; 





1. The capacity of the wells is considerable (190 cubic 
metres for each dredger). 

2. The dredging has to be carried on in places where 
barging and towing would cause inconvenience to the 
navigation. 

3. The distance to which the material has to be carried 
is not more than two miles. Both dredgers were built by 
essrs. Simons, of Renfrew; the Agnes} cost about 
300,000 fr., and the Sicily about 400,000 fr. 

Results of the Furness System.—1. The number cf mines 
exploded since the commencement of the work (Novem- 
ber, 1883), up to the end of 1892, was 59,578, exclusive of 
those in zones which have not yet been completed ; and 
the quantity of rock dislod was 156,215.47 cubic 
metres, so that each mine dislodged, on an average, 2.62 
cubic metres. 

2. This final result shows that, if in the first zones, as 
stated above, with the management adopted, the mean 
quantity of rock dislodged by each mine was represented 


by 0.80 5 x 1,50°, in the last zones, on account of the 


greater resistance of the rock, it became necessary to 
reduce the depths of the holes more frequently. So that 


if in the whole work 0.80 x ; x m? = 2.62, the effective 


mean depth of the holes must have been m = 1.46. 

3. The quantity of broken rock removed by the dredgers 
in the above zones amounted to 180,788.50 cubic metres, 
which would seem to show that the volume of the rock in 
the solid was increased by only one-sixth by the breaking 
up. It must, however be remembered that the increase 
was actually more than this, as this measurement does 
no} take into account that portion of the fragments which 
was not brought up from the bottom, where the depth 
was considerably in excess of the prescribed 7 metres. 

4. Under their contract Messrs. Furness were paid 
22.12 fr. per cubic metre of rock blasted and removed to a 
distance of two miles, it being expressly provided that 
they were not entitled to payment till after it had been 
ascertained, zone by zone, that the depth was nowhere 
less than 7 metres, and it being also provided that the 
firm were not entitled to any payment for any depth in 
excess of 7 metres. It follows that the actual unit price 
was less than that stated, and would be represented b 
the ratio between the total cost and the volumeextracted, 


or by 
2,900,000 = 18.56 fr. 
156,215 

5. Such a price would certainly not be considered ex- 
cessive, especially when the conditions regulating the pay- 
ments under the contract, which need not here be de- 
tailed, are taken into consideration. 

6. From a technical point of view, the principal merit 
of the Furness system consists in combining rapidity, 
safety, and simplicity. The great simplicity, security, 
and efficiency of the mining pontoon and the system of 
driving the drills, &c., designed by Messrs. Furness, are 
demonstrated by the fact that with only two pontoons, 
10 metres by 6 metres, the excavation of 156,215 cubic 
metres of rock was finished in nine years, without the 
loss of a single workman. 

II. Upon the Excavation of Subaqueous Rock in the 
Harbour of Genoa.—The work of excavating subaqueous 
rocks for the foundations of the two graving docks, the 
construction of which is now being finished, in the har- 
bour of Genoa, is very interesting. 

It having been determined to construct these two docks 
by a Be gy my of compressed air, a similar system was 
ado for the excavations. The bottom consisted of 
a chalky, schistose rock, which was very compact, 
and formed of nearly vertical strata, divided by thin 
layers of clay. From the experience gained during the 
carrying out of the work it seems to be established that 


* 
the coefficient © for this particular formation, which 


serves to determine the proportion between the charges 
and the depths, is, on an average, 0.50, which corresponds 
in the experiments made by Nobel to the coefficient given 
by a very hard sandstone. For the excavation of the 
foundations of the first dock, there was adopted in the 
first instance a caisson worked by compressed air measur- 
ing 20 metres by 6.50 metres, suspended by two pontoons 
attached to it. After removing the muddy and sand 
materials which often covered the bed of rock, Brandt 
drills were used in order to work the excavation of the 
rock es and economically, These drills, three in 
number, worked by water under a pressure of 70 atmo- 
spheres, drilled in each ition of the caisson, from 10 
to 20 holes varying in depth from 1.50 metres to 2.50 
metres, according to the depth of the bed to be broken 
up. After removing the caisson to a distance of about 
25 metres, the charges were exploded simultaneously by a 
singleelectricconductor cha froma Bornhardt machine, 
By this system the whole of the rock to be excavated for the 
foundation of the first dock was removed in five months. 
The expected results were not attained, probably because 
the holes were generally too deep compared to the char 

of dynamite which it was possible to employ, and on thi 
account the spheres of rupture not intersecting the free 
surface conveniently, the rock was not sufficiently broken 
up; or because the simultaneous explosion of the charges 
did not leave any evidence when any mines failed to 
explode. Certain it is, however, that when the floating 
caisson, in which the foundation was to be built, came to 
be put into position, it was found : 

1. That the rock was certainly broken, but in pieces 
too large to be directly removed ; so that it was necessary 
to further break them up by small mines. 

2. That many of the mines had not exploded, and the 





* Vide page 56. 
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dynamite remained in the holes, rendering it necessary 
to proceed with the removal of the fragments with great 
care, in order to avoid accidents to the workmen. : 

After the system of on boreholes driven by the drill- 
ing machinery was abandoned, it was found that with 
the same number of men, and using only small mines 
0.50 metre deep, and charged with 60 grains of dynamite, 
the daily progress was not less than before, and no harm 
or inconvenience of any sorb was incurred. Hi 

The excavation in the second, and larger, caisson 
always proceeded uniformly from the sides towards the 
middle in the working chamber, and was so conducted 
that the sides were always at least half a metre below the 
surface of the rock, in order that the workmen might 
work completely in the dry. 

With the small charges above-mentioned the workmen 

were able to remain in the caisson while the explosions 
were taking place, the more so as the system upon which 
the excavation was conducted greatly added to their 
safety, the rock being removed first along the perimeter 
of the caisson, and afterwards towards the centre. By 
this arrangement the rock could be attacked from the 
side, and almost at right angles with the direction of the 
beds. For the second dock the whole excavation was 
carried out in the large floating caisson 38 metres by 
32 metres, and with the system of small mines described 
above. 
In the first dock 16,500 cubic metres of material were 
excavated, of which about one-sixth was mud and sand, 
and the remainder rock. Tbe maximum depth of excava- 
tion was 13.50 metres. The work executed upon the 
foundation which had been previously attacked with the 
larger mines lasted from December 6, 1889, to July 7, 
1890—this is to say, for seven months; to which, if the 
five months during which the drilling machines were at 
work are added, the total duration of the excavation of 
the first basin was a year. The minimum result of a 
day’s work was 70 cubic metres in 24 hours when work- 
ing in compact rock, with 72 miners and labourers in the 
working chamber. 

In the second dock 21,200 cubic metres of material 
were excavated, of which about two-fifths were sand and 
mud, and the remainder rock. The maximum depth of 
excavation was 14.50 metres. The work lasted from 
November 27, 1890, till June 29, 1891, or rather more 
than seven months. On an average 100 miners and 
labourers were at work in the caisson, and 100 cubic 
metres of fragments were excavated in 24 hours when 
working in compact rock, 





IRON AND STEEL WIRE. 


Tron and Steel Wire, and the Development of its 
Manufacture.* 


By JosErH Pxrtiirs Bepson, Assoc, M. Inst. C.E. 


Tue Council of our Institute have honoured me by an 
invitation to write a paper on “Iron and Steel Wire, and 
the Development of its Manufacture,” and I have great 
pleasure in accepting that invitation, hoping that that 
pleasure may be increased by feeling that I shall have 
presented a paper at the same time worthy of the Insti- 
tute’s acceptance, and interesting to the members here 
assembled. I cannot, however, help feeling that although 
many others might have been able to do the work better 
and with more justice to the subject, no member of this 
Institute can claim a greater right, if I may be allowed 
to put it so strongly, than I have, for not only have I 
spent almost all my life in a wire mill, but I represent 
the fourth generation of a family who have carried on this 
trade as their own particular calling. 

As this is, I believe, the first attempt at a complete 
yaper on this subject which has been presented to this 
nstitute, I propese to commence it with a brief history 

of the art, and then proceed with its development as a 
trade in this country up to the present day, as also in 
Europe and the United States of America, and as my 
father, the late George Bedson, of Manchester, played a 
very important part both in this country and the United 
States ot Amaia in that development, I must crave your 
indulgence if I in any way appear to make the subject too 
much of a family matter. 

That wire was known to the ancients there can be no 
doubt, for we read in Exodus xxxix. 3, ‘‘ And they did 
beat the gold into thin plates, and cut it into wires, to 
work it in the blue, and in the purple, and in the scarlet, 
and in the fine linen, with cunning work,” in making the 
sacerdotal dress of Aaron, the High Priest of Israel ; 
whilst wire, probably of similar style, it is recorded, has 
been discovered, dating as far as 1700 z.c. In the 
Kensington Museum there is a specimen of wire made by 
the Ninevites some 800 years B.c. ; but all this wire was 
not produced as at the present time, the practice being to 
beat the metal into finely-hammered sheets, and then cut 
it up into fine strips or threads, and, as far as I can 
gather, this must have been -he mode until towards the 
end of the fourteenth century. In the ‘“ History of 
Augsburg,” dated 1351, and in that of Nuremburg, 1360, 
the metal-workers who made wire by means of the 
hammer are called “‘ wiresmiths ;” but in these works the 
term ‘‘ wire-drawer ” (drahtzieher) also occurs, from which 
one would infer that the drawplate had been invented, 
but had not entirely superseded the ancient method. 
From these histories one is inclined to the belief that it 
was in Germany that wire-drawing was first carried on, 
after which it extended to France; for we find that at 
the end of the fifteenth century the invention of wire- 
drawing is ascribed to one Richard Archal, and iron 
wire in that country is called “fil d’Archal” and also 
** fil de Richard.” 

It is stated that wire was manufactured by hand in 
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England until the year 1565, when a Saxon, Christopher 
Shultz, in company with some other foreigners, came to 
this country, under the permission nted by Queen 
Elizabeth to strangers, to dig for metallic ores, and intro- 
duced the drawing-plate. Previous to this the supply of 
iron wire, together with the combs employed by the wool- 
combers, was chiefly obtained from abroad. In the reign 
of Charles I. the wiredrawers of this country suffered as 
much by the competition of our German neighbours as we 
do to-day, for in a proclamation of this period it is stated 
that ‘‘iron wire isa manufacture long practised in this 
realm, whereby many thousands of our subjects have long 
been employed ; and that English wire is made of the 
toughest and best Osmond iron, a native commodity of 
this kingdom, and is much better than what comes from 
= parts, especially for making wool-cards, without 
which no good cloth can be made. And whereas com- 
plaints have been made by the wiredrawers of this king- 
dom, that by reason of the great quantities of foreign 
iron wire lately imported, our said subjects cannot be 
set on work; therefore we prohibit the importation 
of foreign iron wire, and wool-cards made thereof, as 
also hooks and eyes, and other manufactures made of 
foreign wire. Neither shall any translate and trim up any 
old wool-cards, nor sell the same at home or abroad.” From 
this it will be seen that the industry was of some import- 
ance even in Charles’s time, and I doubt not but what 
there are some wiredrawers pe who secretly would 
like some friendly Power to prohibit the importation of 
foreign rods and wire into this country. 


























The Forest of Dean, which supplied good charcoal iron, 
was long the seat of the wiredrawing trade, where the 
metal was made in rods about } in. square, about 3 lb. to 
4 lb. in weight, from which the wire was drawn down 
into a circular form the required size. The two small 
samples herewith are actually pieces of charcoal iron rod 
strips which were manufactured at the Tintern Abbey 
works for wiredrawing purposes. I believe these works 
were originally started about 1575 by four families who 
came from Germany, and they first hammered (called 
‘* tilting”) the charcoal iron into these }-in. square rods, 
which afterwards they drew through drawplates but not 
on to blocks. This was effected by means of a long pole, 
which had a reciprocating motion, actuated by a water- 
wheel, and in this way worked backwards and forwards. 
In the forward stroke it drew the rod and wire through 
the plate, and on its return stroke, both of which were 
very slow, the workman sat and coiled up the length 
drawn by hand into a ring, and thus continued until the 
whole piece was drawn. The annealing was done in a 
kiln or brick oven, where the wire was heated to redness, 
and allowed to cool naturally. This formed a lot of scale, 
which had to be removed by hammering, and then 
scoured in a barrel filled with wire and gravel and caused 
to rotate by water power, half immersed in water, for 
about twelve hours, when the wire was taken out, coated 
with flour lees, and y for drawing on. The output of 
these works was about 26 owt. per week. 

According to Mr. J. Bucknall Smith in his book on 
‘* Wire, its Manufacture and Uses,” the first mechanical 
wire mill properin England was erected in 1663 at Sheen, 
near Richmond, Surrey, and from this date the industry 
maintained a substantial footing, and established a series 
of progressive developments, from which I should gather 
that the revolving block must have been in use. 

In the seventeenth century the wire trade seems to have 





followed the woollen cloth manufacture into Yorkshire, 
and there, in the Halifax and Brighouse district, the 
largest quantity of card wire is manufactured to-day. 
n the eighteenth century Birmingham began to figure 
rominently in the wire trade, a large quantity of wire 
ing manufactured there; but at the beginning of this 
century Warrington began to take the lead as a large 
producer, and at the same time Manchester, with only 
one firm, kept well to the front in improvements, and, in 
fact, took the lead in iron telegraph wire of high quality. 

So little had the wire trade progressed during the 
eighteenth century to the beginning of this, I well re- 
member my father describing to me how his father, who 
was a Birmingham man and highly skilled in the drawing 
of steel for music and needle wire, drew a piece of bar 
steel 1 in, in diameter, 9 in. long, down toa wire as fine as 
the human hair, to exhibit before George IV. on his visit 
to Birmingham to see specimens and samples of the 
various trades carried on in that town, the mode being 
almost identical with the earliest practice. The bar was 
forged down to}in. round, and then drawn through a 
drawplate and annealed, as the nature of the material re- 
quired, until it had assumed the finest possible size. I 
should add here that on the wire trade being taken up at 
Warrington, an improvement was made over the mode as 
carried out in Birmingham. In the latter place the wire- 
drawer did all the work pertaining to his business—i.e.. 
he cleaned his rods, drew his wire, annealed it, and 
cleaned it again and drew it as required, and made it 
up ready to go out to the consumer. Whilst it was a 
good school to learn in, it naturally followed that the 
wire was not as carefully handled to present a nice 
appearance to the eye. In Warrington this system was 
discarded, and the work subdivided between cleaners, 
annealers, drawers, and warehousemen, and I think it is 
to the credit of Mr. William Longshaw, of Warrington, 
who had the management of one of the oldest houses in 
the wire trade in that town, to have been the first to see 
the ee of this, and to put it into actual practice. 
Indeed, so much was it appreciated, that the wire not 
only was well received, but as a ‘‘ market wire” secured 
a better price in the —_ days. Of course others soon 
followed in the same track. 

I will now describe the modus operandi of wiredrawing, 
which is as follows: Ordinarily a wire rod, either No. 5 
or No. 6, .212 in. and .192 in. respectively, is taken from 
the rolling mill and placed in a cistern of hydrochloric or 
dilute sulphuric pak a and is allowed to rest there until 
the coat of oxide, which has formed in the hot rolling, is 
completely removed. It is then taken out, and well 
washed with clean water to remove all trace of acid and 
dirt, and then coated with a mixture of lime and water, 
which is allowed to dry on. After this, the cleaning 
operation, the end of the rod is pointed, usually by 
mechanical means, giving a point like that shown in Fig. 1, 
and is handed to the wiredrawer for drawing to the size 
required. Previous to pointing the rod mechanically, it 
was done by smiths or pointers in a smith’s fire. The 
coil of rod was opened, and the end heated in a fire under 
blast, and then, when heated sufficiently, the point was 
made on an anvil by the smith with his hammer. This, 
as can readily seen, was feasible as long as the coils 
were only 20 1b. or 30 lb. each, but when they got to 
150 lb., and even 24 cwt., it would be more difficult. The 
pointing machine, a modification of an American needle- 
pointing machine, does this very easily, and whereas by 
hand the cost was about 1s. 10d. per ton, this machine 
does it for under 2d. The machine consists of a pair of 
rotating hammers running at 120 revolutions per minute, 
and capable of giving three times that number of blows in 
the same time, in doing which it forms the point de- 
scribed. The drawer is provided with a block, which re- 
volves at will on a vertical spindle, driven by a horizontal 
shaft through a pair of bevel wheels under the bench 
or table upon which the drawer works. On this 
bench top is a tool-holder which holds the drawplate, 
which plate contains many conically shaped holes of 
suitable sizes, and at their small end smaller than the rod 
which is to be drawn. These holes are rougbly “ pricked ” 
in the plate by an experienced smith, and then the wire- 
drawer finally prepares and shapes the holes and their 
exact size, when cold, by taper punches, In this is the 
art of the wiredrawer, coupled with the grinding of his 
punches suitably and always round and cylindrical. The 
size desired being decided upon, the drawer passes the 
aforementioned taper point of the rod through the 
plate, seizes the same with a pairof stout tongs, which 
are operated as required by power, and pulls a 
sufficient length through the drawplate to enable 
him to secure this end to the vice which is mounted at 
the top of the block. This accomplished, the block is set 
in motion, and the whole of the piece is eventually wound 
on to the block, the wiredrawer taking great care that as 
the rod passes through the plate plenty of tallow or other 
lubricant is applied to the rod at the point of admission 
to the conical hole of the plate, otherwise the piece would 
“scrap” and eventually “ pull the hole out,” and thus 
deform it from its original size. As the wire is reduced 
in size by continual drawing, the material becomes more 
dense and hard, so that as the work proceeds annealing 
has to be resorted to to render the material suitably duc- 
tile once more. This is effected by placing the coils of 
wire in vertical cylinders, which, when filled with such 
wire, are hermetically sealed and heated to redness, and 
then allowed to cool slowly, and then the same operation 
of cleaning for drawing 1s gone through as before de- 
scribed. This obtains in all wiredrawing, except as re- 
gards the drawplates in very fine wire, in which jewelled 
dies, such as diamonds, rubies, &c., are substituted for 
the metal plate. 

The first departure in wiredrawing, the date of which I 
am unable to say, was the adoption of the wince or 
block which revolved vertically on a spindle operated by 
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hand. The next step was the application of power to 
this, water being the prime mover. 

Tron wire was first drawn from square strips cut out of 
plates, until Cort’s invention enabled round rods to be 
rolled, aud even then these could only be produced of 
12 Ib. to 14 lb. each. 

On June 12, 1837, Cooke and Wheatstone’s first patent 
for an electric telegraph was sealed, and the adoption of 
this invention eventually created a great demand for 
wire, which began to make itself felt in the Jater years of 
the forties. Quickly following the national benefit of 
telegraphing naturally came the international desire, 
which resulted in the laying of the first submarine cable 
between Dover and Calais in 1851. Two points of wire- 
drawing interest are attached to the drawing of the iron 
wire for this cable, the one being the long lengths of wire 


FURNACE. 














cable was laid, and to quote Mr. W. H. Preece, F.R.S, 

&e., Chief Electrician to the Post Office Telegraphs and 
President of the Institution of Electrical Engineers, in his 
inaugural address to that Institution: ‘‘ The first attempt 
was made in August, 1857, by H.M.S. Agamemnon and 
the United States frigate Niagara; but after paying out 
about 380 miles from the Valentia end, the cable broke, 
and the expedition was abandoned until 1858, when the 
same two ships, this time commencing in mid-Atlantic 
and steaming in opposite directions, succeeded in laying 
the cable ; but after 732 messages had been sent through, 
it again failed in October, 1858. Several unsuccessful 
attempts were made to pick it up, and the Atlantic 
scheme remained in abeyance until 1865, when a heavier 
cable was successfully laid, being the commencement of 
the present Anglo-American Company’s system, with its 
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rods used, namely, No. 2 full rods of 30 lb. each, and the 
second, I believe, being the first time rods were drawn 
two holes without any intermediate annealing. In con- 
nection with the first point, the wiredrawers formed a de- 
putation to ask for an advanced price for drawing these 

long” pieces, and were almost successful in their appli- 
cation had not Mr. George Bedson, who had the manage- 
ment of the works, and whose practical knowledge 
showed him how ridiculous the demand was, —— in 
and demonstrated the absurdity of the request. It was 
also on the second point that Mr. Bedson’s knowledge of 
the material to be dealt with caused this important de- 
parture to be made. With further reference to the first 
point, again, in 1865 or thereabouts, did the wiredrawers 
raise the question of extra price for drawing long rods 
when Mr. Bedson was rolling pieces of 112 ib, and, in- 


deed, they afterwards went further and declared that to| Bed 


them was due the success of the continuous rolling mill, 
as they were able to draw the extra long pieces. 
The first cable between Dover and Calais and several 


others connecting this island with our sister isle and also 
the Continent, provin equally successful, a desire tos 
ily gratified, for in 1858 the 


the Atlantic was s rst 























four cables now working across the Atlantic. There are 
now eleven cables bridging the Atlantic Ocean, ten of 
which are duplexed.” 

Mr. George Bedson, seeing the importance of the tele- 
graph wire trade, tried to induce the people he was with 
at Warrington to launch out into this particular line ; but, 
failing in this, he took charge of a small wire mill in 
Manchester, and it was here it fell to his lot to undertake 
the drawing of the iron wire for the Dover and Calais 
submarine cable, as well as the production of half the 
wire for the first Atlantic cable. The size of wire re- 
quired for the Atlantic cable was exceedingly small, not 
at all on the same lines as the present cables, so that the 
drawing of this wire not only taxed the Manchester firm 
to its utmost, but several of the Yorkshire wiredrawers 
had to finish large quantities, which was done under Mr. 
son’s supervision. I do not think I can do better 
than give his own description of this wire as written 
himself at the time, and which I accidentally found just 
recently among his papers. It is as follows: 

‘* Description of the manufacture of No. 22 best char- 
coal iron wire (commencing with pig iron, and through 
the different stages as they occur, and apply to the wire 








supplied for the Atlantic Submarine Telegraph Cable). 
A fine quality of pig iron having been selected, it is re- 
fined, and whilst in a fluid state is run into a plate of 
about 2} in. thick. It is then broken up and worked in a 
charcoal fire into lumps of about 14 cwt. each. These 
lumps are shingled or hammered into blooms of about 
4 in. square, e blooms are then heated, and after pass- 
ing through a set of rolls say eight or nine times, they are 
uced into bars of about 12 ft. to 14 ft. long and 1} in. 
thick. These bars are then cut into lengths of about 
2 ft. each, and are called billets. These billets are then 
heated and passed through a train of rolls about twelve 
times, reducing them to No. 4 wire gauge, or a little less 
than } in. in diameter. As these rods come from the 
rolls the last time through they are wound into coils, 
2ft. 4 in. to 2ft. 6 in. in diameter, and are now ready for 
the wiredrawer. Theserods are pointed and then cleaned 
in dilute sulphuric acid, and when dried are drawn to 
No. 7 wire gauge, which represents 7 in. in diameter. 
No. 7 wire is then annealed, and after being again cleaned 
is passed through the drawplates twice, thus reducing it 
to No. 11 or $ in. in diameter. The annealing and clean- 
ing process is again employed, and the wire passed twice 
through the drawplates and reduced to No. 14, or |) in. in 
diameter. The annealing and at eee is here 
again used for the last time; the wire being now passed 
through the drawplates seven times, is finally reduced to 
No. 22, or rather less than ;4 in. in diameter, it being 
sixty-one times its original length when in No. 4 rods. 
The quantity of wire required for this order was 950 tons, 
and it took 1200 tons of wire rods to produce this quantity 
of finished material.” The celebration of laying up this 
quantity of wire into cable took place on June 10, 1857. 

Wire for telegraph and some fencing purposes has to 
be galvanised, as it is technically termed, but, more 
accurately speaking, coated with a thin film of zinc. This 
was cheated <p to 1860 in the following manner : The 
wire, after being drawn to the required size, is annealed 
in the annealing pot and afterwards cleaned, both opera- 
tions being done as before described; but instead of 
being dried, it is taken to the swifts or reels, upon which 
it is placed to be unwound, in a wet state. he wire is 
then unwound and passed first through a shallow bath 
of dilute hydrochloric acid to finally clean and prepare 
the surface of the wire to readily take the zinc, and thence 
through a bath of molten zinc through which it 8, 
and emerges at the opposite end through a bed of sand, 
which regulates the quantity of zinc taken up, about 
-0015 of a inch a side for an average size of, say, No. 8, and 
thence to the blocks upon which the galvanised wire is 
finally wound. Wire treated in this manner often gave 
trouble, as it would sometimes become rotten through 
weak acid being present in the wet coils as they lay on 
the swifts before winding off, and then, again, the wire 
missed taking up the molten metal, as the surface had 
got dry and a thin film of oxide had formed, and many 
other sources of trouble, all of which tended to s read 
the opinion that all galvanised wire was conellaaiy 
brittle and rotten, owing to the process it went through. 
In order, therefore, to meet these difficulties, Mr. Bedson 
invented in 1860 his continuous — rocess, b 
which these difficulties were all overcome, an om whic 
most excellent results were obtained. The modus operandi 
was as follows : The wire after having been drawn was 
taken direct in its bright state to the swifts, thence run 
off through a long furnace in which the wire was annealed, 
or even tempered if necessary; thence through a bath 
of hydrochloric acid, which cleaned the wire and threw 
down the oxide formed in annealing, and thence 
through the bath of molten zinc tothe blocks; and this 

rocess has been the one gradually adopted, both in 

jurope and the United States of America, with success. 
During the life of the patent several firms were licensed 
to use the process, whilst some of our Continental 
competitors adopted it without grant of license, or even 
saying ‘‘ by your leave.” 

About this time Mr. Bedson was induced to take 
the management of Bradford Iron Works, Manchester, 
which the people with whom he was had acquired. At 
these works there were about twenty puddling furnaces, 
two metal helves, forge trains, and two wire-rod mills, 
and it was here that his attention was drawn to the 
shortness of the rods rolled, and the necessity of 
remedying the evil if he was able, in order to produce such 
increased individual weights as had never been attempted 
before. The advantage of longer pieces was thus very 
forcibly pressed upon him, for the jointing and welding 
for telegraph lines was not only unsatisfactory but 
dangerous. At last in 1862 he patented his continuous rod 
rolling mill, by which the billet, about 1); in. square 
and of about 100 lb. weight, was drawn from a Siemens 
gas furnace placed immediately in front of the first roll 
of the mill, and from this passed on through each 
successive pair of rolls, sixteen in number, placed in 
line, and each a at an accelerated speed, according 
to the draught of eachroll. This mill was very difficult 
to perfect, but by degrees it became a most perfect 
machine, and its capacity grew up to 20 tons of No. 5 iron 
wire rode in a turn of ten hours. The accompanying 
engravings (Figs. 2 and 3) will give some idea of the 
general arrangement of this mill, 

I think I cannot do better here than quote from 4 
report by Mr. Abram S. Hewitt, United States Commis- 
sioner to the Universal Exposition at Paris, 1867, on 
‘“‘The Production of Iron and Steel in its Economic and 
Social Relations” : ; 

‘‘The most remarkable specimen of rolling was in the 


by | English department in the shape of acoil of No. 3 wire 


rods weighing 281 lb., in length 350 yards, rolled from a 
single billet. Also a coil of No. 8 wire weighing 200 Ib., 
900 yards in length, and acoil of No. 11 wire weighing 
95 1b., in length 790 yards. These wonderful specimens 
of wire were not, however, produced in an ordinary mill, 
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but were rolled in a machine invented by George Bedson, 
the manager of the Bradford Iron Works in Manchester. 
This machine consists of rolls in thirteen pairs,* pl 

one behind the other, instead of side by side, as usual, 
with guides connecting the successive pairs of rolls, and 
revolving at such relative rates of speed that the billet 
being rolled receives the compressing action of the rolls 
all at the same time. The billet is fed from a long feed- 
ing furnace at one end of the train of rolls, being charged 
at the end of the furnace furthest from the train. A 
Siemens generator is used to supply the furnace with gas, 
so as to insure a uniform heat. The average product of 
the train is 11 tons per day, and the weight of the billets 
usually rolled is from 80 1b. to 100 lb. A comparison of 
the work for six months with two old-fashioned trains 
also running in the same works, shows that the waste is 
reduced from 104 per cent. to 6;%; per cent., and that the 
consumption of coal is reduced from 14 cwt. 3 qr. 25 lb. 
to 8 cwt. 18 lb. per ton, most of which saving is doubtless 
due to the use of the Siemens furnace and not to the 
train, the advantages of the latter consisting in an in- 
crease of product of nearly one-half, in the increased 
weight of the billets rolled, and in the economy of the 
labour employed. A personal visit was made to the 
Bradford Iron Works to see the operation of this ingenious 
and successful machine. It appears to be all that could 


1906.0 


be desired, and the action of the rolls upon the iron un- 
questionably produces a sounder and better rod than 
when worked i the old process, and this is due doubtless 
to the higher and more uniform heat at which the rod is 
finished. ‘ 

** In the use of wire for ee ara purposes, for wire 
suspension bridges, and for cables and ropes, the superior 
value of long lengths is undeniable. Bedson’s machine 
has therefore the double merit of producing a better 
article at a lower cost than has hitherto been obtained ; 
and it is a matter of regret to those who have become 
familiar with its novelty and its merits, that it received 
only the recognition of a silver medal, when it so justly 
deserved the highest prize.” : 

On this mill Mr. Bedson successfully rolled in iron 
No. 8 rods which were drawn in one hole to No. 9, in 
which size there was at one time a great demand for tele- 

aph wire. Three of these mills were erected at Brad- 
ford Iron Works, and there have run very successfully, 
on which rods can be rolled up to almost any weight; in 
fact, an iron wire rod has been rolled up to 1 ton weight. 
The only drawback to this mill was that it would not rolla 
common iron wire rod, and therefore its production was 
kept on telegraph wire and the best qualities of fencing wire, 
which had to pass a high specification. All the iron for 
ib was, therefore, boxed-piled, having four square puddled 
billets in the centre (Fig. 4) and four flats outside of either 
a best best puddled iron, or top and bottoms of charcoal 
with sides of best best puddled iron, or charcoal all round. 
These were then known in the telegraphic wire trades as 
B.B., E.B.B., or four-sided charcoal, and out of one or 
other of these three grades the greatest telegraphic enter- 
prises were constructed all over the world, and readily 
claimed for themselves a pre-eminence, owing to their 
great lengths of single pieces and their uniformity of 
quality. This continuous rolling mill spur on other 
rod makers in the direction of ‘ong lengths, but I believe 
throughout this mill stood at the head as the mill for a 
high-class quality of iron wire in longer lengths than was 
possible on any other system. It was with the aid of 
these inventions that Mr. Bedson, with his ability, skill, 
and inventive genius, raised the undertaking of which he 
had the general rye eer from the smallest to the 
greatest eminence as telegraph wire manufacturers, and 


it was particular! woe, be him when Mr. Preece, in 


his paper on “‘ Electrical nductors,” read before the 
Institution of Civil Engineers on December 23, 1883 
vol, Ixxv., 1883-84, Part I.), in referring to what Mr. 

son had done, said, ‘‘I would mention how much 


* At Mr. Hewitt’s visit the mill was rolling larger 
sections, and therefore required a less number of ro: 
hence thirteen. 








telegraph engineers are indebted for the modern improve- 
ments in telegraph wire to the various inventions of this 
gentleman.” : 

I should like to point out here that, in a paper recently 
read before the Institution of Civil Engineers by Mr. 
John Rigby, M.A., superintendent of the Royal Small 
Arms Factory, Enfield, the continuous rolling mill now 
in use at Enfield for rolling gun barrels at one heat out of 
a bar 12 in. in diameter, 1 ft. 37 in. long, therein de- 
scribed, was an almost exact copy of the first continuous 
wire rod rolling mill, and I well remember some of the 
officials from Enfield coming over to Manchester to see 
this rod mill in operation before they had constructed 
the one for Enfield. : ‘ : 

About the year 1870 a change in the iron wire trade 
began to manifest itself, and that was the introduction 
of Bessemer metal. Although at first its regularity of 
carbon was not all that could be desired, and there were 
many failures, it gradually replaced iron where simply 
mechanical results were alone required. Theintroduction 
of this metal then enabled the wire rod rollers to improve 
their plants, and thereby increase their lengths of rods, 
for the metal, being thoroughly homogeneous and capable 
of rolling at a lower heat, the difficulties which obtained 
in the rolling of iron no longer existed, and thus, where 
they were handicapped in iron, they were free in the 








rolling of steel, their success being due entirely to the 
character of the metal. The outcome of this was a con- 
siderable improvement in wire rod mills, 

At the period immediately preceding the invention of 
the continuous rod rolling mill, a rod rolling train con- 
sisted of a line of rolls three high, excepting the last or 
finishing pair, and men were placed on either side of the 
rolls to catch and stick in the rod as required from the bolt- 
ing down rolls at the thick end to the finishing pair at the 
other. In the smaller sections where the length had in- 
creased, loops were formed, and this involved the em- 
ployment of lads to ‘‘hook”’ and keep these loops from 

etting entangled, which otherwise they readily would 

o. The general design of the mill is shown in Figs. 5 
and 6. It was from this mill that many modifications 
and improvements were perfected to enable longer lengths 
and larger quantities to be rolled, and when to the mill a 
separate en mill was attached, driven at a low 
speed, and the older one at a ve speed, making 
what is commonly known in the rod trade as a ‘‘ Belgian 
mill,” we have the model of the generally adopted mill 
in this country (see Fig. 7). Many improvements as to 
economy in the use of labour have n introduced, 
notably repeaters, which guide the rod on the back of the 
rolls to the next pair automatically, thus saving a catcher 
and sticker in. An exception to this general adoption of 
the Belgian mill is found in Mr. John Bleckly’s of War- 
rington, who in 1872 patented improvements in wire 
rod mills as shown by the engraving (Fig. 8). For the 
description of this I am again indebted to Mr. J. Bucknall 
Smith's before-mentioned work. ‘‘ According to this 
arrangement the rolls D and E are superimposed so that 
a bar or rod passed through the first or top set is turned 
backwards by the curved I, so as to be auto- 
matically fed into the lower set. The working parts 
are suitably carried by the framing F, whilst the aay 
relative position of the rolls may be adjusted by the 
screw devices shown at G and H. A ‘rod train’ would 
be composed of a series of such rolls driven at increas- 
ing speeds through the intervention of suitable spur gear- 
ing, in order to promptly take up the slack caused by the 
continually increasing lengths of the rods as they are 
diminished in thickness,” and, according to my authority 
above-mentioned, it ‘‘is capable of rolling from 370 to 
400 tons of No. 5 gauge rods per week. 

As an interesting example of the increase of produc- 
tion in rod oo following will demonstrate the fact 
better than anything I can think of. In the old mills a 
boy at the reel could wind up easily all the rods rolled, 
the reel being on the same shaft as the cranked handle. 
In the first continuous rod mill the quantity turned out 
increased, and so the reel had to be made with the 
handle to give one revolution to two of the reel, requiring 





at the same time increased sia so that a man had to 
be employed in lieu of the y; and the product of the 
mill so increased that eventually in 1870 the man had to 
be replaced with a pair of small engines running direct 
on the reel shaft, and worked by a boy at any required 
speed to take up the rod as quickly as it is rolled. In 
some places belts are used, but, as will be further ex- 
plained, automatic reels are universally adopted in all 
the modern mills in the United States of America. 


(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 

THE third-class armoured turret battleship Monarch 
has been undocked at Chatham. The vessel, which was 
first commissioned so long agoas May, 1869, has been under- 
going a thorough reconstruction, and the work is now 
almost finished. It has been decided to alter the rig of the 
Monarch, and for this purpose her lower masts will be 
removed. Messrs. Maudslay, Son, and Field have the con- 
tract for supplying the new machinery. The total cost of 
the reconstruction of the Monarch is estimated at 35,300. 
The original cost of building her was close upon 480,000. 
and during her career of nearly a quarter of a century a fur- 
ther sum of 290,000/. has been spent upon her, in addition 
to the present outlay. 


The Antelope, gunboat, which has had her steam trials 
rpc J tponed on account of the weather, was 
taken outside Plymouth Breakwater last week for an 
eight hours’ trial of machinery with /natural draught. 
Before the vessel had been out three hours a feed-pipe, 
made of solid drawn copper, split longitudinally for a 
length of about 4 in., and the trial had to be abandoned. 
Up to the time of the breakdown the results had been 
highly satisfactory. The indicated horse-power in the 
first hour was 2861, with 223 revolutions; and during the 
second hour, when the engines were linked up a Fittle 
more, the indicated horse-power was 2546. With an air 
pressure in the stokeholds slightly exceeding 4 in., the 
mean horse-power recorded was 2703, whereas the horse- 
power contracted for is only 2500. The vessel returned 
into harbour in the afternoon. She will probably be 
ready for further trials by the end of this week. 

Messrs. Ropner and Son, Stockton, launched on the 
8th inst. a cargo steamer of the following dimensions, 
viz: Length over all, 324 ft.; breadth, 40 ft. 6 in. ; 
depth, 23 ft. 7 in. Her water ballast is carried in a 
cellular bottom, and in the after peak. Her engines are 
by Messrs. Blair and Co., Limited, of about 1200 indi- 
cated horse-power, with two large steel boilers working 
at 160 1b. The steamer was named Hambleton. 





RaILWway CoLLision witH TRAVELLING CRANE.—On the 
morning of November 6, 1893, the up express train from 
Market Weighton to Selby came into collision with the 
balance-box of a travelling crane in use on a siding at 
Everingham station on the North-Eastern Railway, and 
completely wrecked it. he engine was disabled and 
some of the vehicles slightly damaged, but no one was 
hurt. From Major Yorke’s report we gather that this 
incident was due toa general laxity of discipline at the 
station, as, on the strength of a verbal agreement come to 
with the station-master some days previously, the timber- 
loaders, who were working the crane, omitted to ask per- 
mission to work it, although they knew that they were 
contravening the rules, to which special attention had been 
called by a circular issued by the general manager some 
eighteen months previously. A porter was in the signal- 
box qualifying for the post of porter-signalman, but he had 
not been ‘‘ passed,” and the box was still in charge of the 
station-master. The express, was, however, taken on by 
him, as the station-master was booking some passengers 
fora down train. He had no right to touch the block 
instruments when alone, but as it was disclosed in the 
evidence that the station-master had often left him thus, 
Major Yorke declined to attribute any blame to the 
porter, and we think he is certainly quite right. Owing 
to steam from the down train, the driver of the up express 
did not see the obstruction until some 200 yards off. He 
immediately sounded his whistle, and so enabled the 
loaders to get clear, but as his train was travelling at 
about 40 miles an hour, it was im ible for him to stop 
in time to prevent a collision. ajor Yorke concludes 
by suggesting ‘‘that, if possible, some instructions should 
be issued by the company as to blocking back to the signal 
cabin in the rear, when the line through a station is 
obstructed by the use of a travelling crane, or in other 
ways. The orders in existence for the protection of 
trains when shunting from one line to the other, might be 
extended so as to render it obligatory on a signalman to 
give the ‘shunting signal,’ and to peg his needle over to 

Train on line,’ whenever a travelling crane is in use in a 
position which renders it likely to foul a running line, or, 
in fact, whenever any similar obstruction exists in a 
station, instead of leaving it, as at present, to the option 
of the signalman to make use or not of this signal as he 

leases. is collision directs attention to the desira- 

ility of training signalmen under more satisfactory con- 
ditions than those disclosed in this report. I can imagine 
no worse training for a signalman than to be sent toa 
small station where discipline is lax, and where, from 
the first day he enters the signal cabin, he finds rules set 
at naught, and ordinary precautions for the safety of the 
line neglected. Rules, however admirable, are valueless 
unless they are obeyed, and it is only by the most careful 
training that the necessity for unswerving and unquestion- 
ing obedience can be inculcated. The subject is one 
— of consideration.” This we most heartily 
indorse, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECOR 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 18883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 

‘ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the pt ofa plete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing ts given. 

Any person may at any time within two months from the date of 
the advertisement of the -p a plete specification, 

ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 

3188. Sir C.S. Forbes. Bart., London. Telephones. 
[4 Figs.] February 16, 1893.—This invention relates to telephones. 
In the magnet 8 the ring-shaped poles 9 have the effect of polarising 
the edges of tympans 10 secured in them, while the magnet 8a, 
carrying the inducing bobbins 21, the wire on which connects the 
line and earth, produces a powerful magnetic effect upon the 
centre of each tympan when actuated directly, the polarity being 
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of opposite sign to that induced upon the edge of each plate by 
the rings of the magnet 8. As the tympans are only separated 
by the narrow non-magnetic ring 7, their vibrations, which are 
influenced by the current flowing round the coils of the bobbins 
mounted upon the extensions 16, take place in a nearly closed 
magnetic field, resulting in clear speech, which is conveyed to the 
listener by the cored opening communicating with the mouth- 
piece 25. (Accepted November 29, 1893). 


GAS, &c., ENGINES. 

108. J. Fielding, Gloucester. Double-Cylinder 
Gas, &c., Engine. [5 Figs.) January 3, 1893.—This inven- 
tion relates to a double-cylinder engine of the ‘‘ Otto” cycle for 
the purpose of obtaining an impulse at each revolution of the 
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crankshaft when working at full power. A Al are the cylinders, 
B B' the pistons, C C! the crossheads and D the side rods con- 
necting them together, F the connecting-rod gudgeon, G the 
anal and H the crankshaft. (Accepted November 29, 


22,664. H. A. Stuart, Bletchley, Buckinghamshire, 
and C, R. Binney, London. Hydrocarbon Engines. 
[2 Figs.) December 9, 1892.—This invention relates to means for 
starting hydrocarbon engines, particularly the one described in 
Patent No. 15,994 of 1890. A hand pump E is employed to com- 
press air in a chamber G to the desired pressure. When the 
vaporiser D is heated ready for starting the engine, a supply of 


Fig 1 





petroleum cil is injected with the oil pump by hand into the 
yaporiser, the position of the engine cran having a little lead on 
its working stroke. _ When the desired compression of the air and 
vapour is attained, ignition takes place by contact with the heated 
walls of the vaporiser; the piston B is forced forward by the 
explosion of the heated gases. On the return stroke the products 
of combustion are ejected from the c linder, and the engine then 
works on its usual cycle. (Accepted Doerner 29, 1893.) 


23,786, J. Roots, London. Internal Combustion 
= es. [11 Figs.) December 24, 1892.—This invention re- 
ps to Patent No. 19,275 of 1891, and consists of an oil engine 
5 — for boats, &c. The crank A is entirely inclosed in oben 
: attached to and forming part of the cylinder. When the explo- 
sion takes place on the working side of the piston E, driving it 








forward, the other side compresses air into the crank-box, from 
whichit is forced through the air heater H. This heater is closed 
to retain the pressure, and is then mixed with oil and passed 
through the vaporiser, and thence, by the admission valve, to the 
cylinder on the working side of the piston, where it is ignited by 
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a hot tube. The governor operates so as to prevent the delivery 
of oil and to keep the exhaust valve spindle from closing, so that 
when the oil is cut off exhaust products are drawn into the cylinder 
me of air, which thus loses less heat. (Accepted November 29, 


GUNS, &c, 


23,472. G. F. Redfern, London. (F. B. Featherston- 
haugh, Toronto, York, Ontario, Canada.) Targets. [3 Figs.) 
December 20, 1892.—The object of this invention is to provide a 
target by which both the score and location where the bullet 
strikes can be indicated. The target from the bullseye to the 
outer edge is formed of a series of independent metal sections a, 
all of which are supported by pins b extending through a metal 
plate H held on standards secured to a base, the sections being 
connected to the pins by a ball-and.socket joint b1. All the faces 
of the sections are held flush with each other by spiral springs 




















extending behind shoulders formed on the metal pins, and are 
arranged so that each section, on being struck by the ball, recedes 
so as to bring the inner end of one pin into contact with the cor- 
responding ae = extending forwardly from the metal plate 
of corresponding shape to the sections. Mercury cups G are 
supported behind each plate, the mercury being connected to its 
corresponding plate by a wire, the bottom of the cup having a 
binding post A extending through it into the mercury and con- 
nected by wire toa drop situated in the corresponding section on 
the marking target. (Accepted November 29, 1898). 


23,456. S. J. Wallis, Lincoln. Double - Barrel 
Guns. [3 Figs.) December 20, 1892.—This invention relates to 
double-barrel guns having one trigger, described in Patent No. 1917 
of 1872, and its object is to enable either barrel to be fired at the 
option of the shooter by —, pulling the trigger, and to pro- 
vide means by which the barrel that has been fired can be seen 
ataglance. In the trigger block F the finger part of the trigger 
A is pivoted, this trigger being capable of being pulled either in 
an upward or downward direction. The levers for operating 





the sears H are separate from the trigger, and are shaped with 
arms which run down the trigger block F, so that as the trigger is 
pulled downwarde it operates the nose on the longer arm, and 
when pulled upwards, the nose on the shorter arm, thus operating 
one of the sears, the other t of the crank operating on the 
underside of the sears, and thus releasing the tumblers when the 
nose parts of either of the crank levers are operated by the trigger. 
A finger is mounted on the arbor of each tumbler, and indicates 
which side has been fired. (Accepted November 29, 1893). 


MACHINE TOOLS, SHAFTING, &c. 


21,667. T. G. Rhodes, C. Korte, and E. Yeadon, 
Friction Clutches. [2 Figs.) November 28, 1892. 
—The object of this invention is to dea cone clutch. This 





clutch consists of an outer shell and a friction cone sliding on the 





shaft. The cone is made in the form of a ring, and is split on one 
side. The ring is provided with two pockets containin springs, 
and a slot to receive a taper wedge for expanding the ring. The 
cone is cast on a boss, on which the wedge-carrying sleeve slides, 
and which engages with the springs on the friction cone if the 
sleeve slides forward on the boss. When the wedge-carrying 
sleeve is moved forward and engages with the springs on the cone 
and moves the latter with a slight pressure into its shell, a fur- 
ther movement inserts the taper wedge into the slot in the 
cone, expanding the latter and fixing it into the shell. (4ccepted 
December 2, 1893). 


1822. H. MacColl, Strandtown, County Down, Ire- 
land. Screw Propeller Shafts. [10 Figs.) January 27, 
1893.—This invention relates to the stern tubes of propeller shafts, 
and consists in employing a comparatively short stern tube A, the 
inner end being supported and held by a plate frame C. Within 
the stern tube A is a long bearing D provided with lignum vite 
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strips E, means being provided for drawing the bearing inwards 
out of the stern tube. The bearing with the stuffing-box at its 
inner end is made in halves, to allow of separation from the shaft 
A after having been drawn in. A space is provided between the 
inner end of the stern tube and a watertight bulkhead H large 
enough for the inward withdrawal and separation of the bearing. 
(Accepted November 29, 1893). 


MINING AND METALLURGY. 


1445. J. J. Robins, Beate. Excava Apparatus. 
[4 Figs.] January 23, 1893.—This invention relates to boring 
apparatus in which a shield is used, and where a number of 
cutters are arranged upon one face of a disc which rotates about 
a central axis coincident with the centre of the tunnel and outside 
the shield E. The cutters are attached to a series of radial arms 
D', arranged so as to successively raise the loose soil removed 








by the former and deposit it into a central trough C, from which 
itis taken by an elevator. The shield is propelled and the rate of 
cutting regulated by means of a number of hydraulic jacks F 
arranged around the circumferences and acting against the com- 
pleted portion of the tunnel. Means are provided for enabling 
the machine to work in water-bearing strata. (Accepted Novem- 
ber 29, 1893). 


STEAM ENGINES AND BOILERS. 


1527. E. Partington, Glossop, and E. C. Mills, 2- 
chester. Water ters. (3 Figs.) January 24, 1893.—This 
invention relates to economisers used with steam boilers. When the 




















water level in the drum isat a certain height q!, the valve is closed 
by the action of a float and levers, but as the temperature of the 
water in the pipes >! and 0d rises to a point at which steam is 
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formed, the steam bubbles rise by the connections a?, a3, and 
accumulate in the dome and upper part ef the shell ; and as there 
is no outlet, the water is displaced, and its level depressed. The 
float & falling, opens the outlet valve ¢, and a portion of the steam 
is released. If the water level rises, the valve is again closed, and 
an equilibrium is thus formed, and the water level maintained 
automatically at one level. (Accepted November 29, 1893). 


1967. C. and A. Edmeston, Salford, Lancs. Metallic 
Pistons. (4 Figs.) January 28, 1893.—This invention consists 
in combining with the segments a corrugated helical spring c, 
the two ends of which are connected by a plug which has a collar 
between its two ends to form it intoaring. The corrugations in 
the coil are upwards and downwards, and the outer bend of each 
rests against the flange b! on each piston ring, and when these are 


Fug! 


pressed together by the junk, the corrugations of the circular 
spring force the piston ring outwards against the sides of the 
cylinder, and the two flanges of the piston rings against the lower 
iston plate and junk ring. The coil is made so as to facilitate 
ts being placed in position between the Pee rings, and to 
insure its action being uniform both up and down and laterally. 
(Accepted November 29, 1893). 


MISCELLANEOUS. 


456. J. G. and J. Allen, Comber, County Down, 
Ireland. Steam Road Rollers. (2 Figs.) January 9, 
1898.—This invention relates to steam rollers. A cylindrical 
brush Z is mounted upon the roller and follows behind the rolls, 
and is also mounted upon a horizontal axis driven from the 
main axle by a pitch chain and chain wheels and gear so as to 
adinit of the axis of the brush being inclined to the axle, in order 



































to allow it to sweep the binding to one side of the track and thus 
produce an even distribution at the same time that it is forced 
into the interstices of the road. The chain pulley 5 and lever 6 
are loosely fitted to a cross-shaft 7 fixed so that it cannot rotate. 
To this cross-shaft a ratchet-wheel 8 is keyed, and to the lever 6 
a pawl 9 is swung, 80 that when the lever is pulled in the direc- 
tion of the arrow the chain pulley moves with it, and thus lifts 
the brush clear of the ground, (Accepted November 29, 1893). 


21,218. P. Van Gelder, Sowerby Bridge, Yorks. 
Means for Separat: Dust from Air, &c. (2 Figs.) 
November 22, 1892.—This invention relates to means for sepa- 
rating dust from air. A is a prismatic chamber formed of gal- 
vanised sheet-iron, C is the inlet for the dust-laden air, D the exit 








for the purified air, E is the flat floor having fixed on it a series of 
volute ribs F. The exit G for the dust is made rectangular. A 
ne a I is supported on a sorew J, so as to be raised or 
lowered. This plate is of the same diameter as the exit for air 
at the bottom of D, and prevents a through draught from G to D. 
(Accepted November 29, 1893). 

879. E. Weddell, Pilmoor, Yorks. Digging and 
Collect: Twitch, &c. (6 Figs.) December 13, 1892.— 
This invention relates to means for digging and collecting twitch, 
dock root, &. The soil, loosened - | the front part, passes up a 
rectangular trough into a screen cylinder, bearings of which are 
on the outsides, one at each end. The cylinder is perforated with 
holes, which let the soil through, and revolves by power derived 
from a chain driving wheel, the connection being made by chain 
gear. The roots are freed from the soil by the screen cylinder 
revolving, and pass into a trough at the end. (Accepted December 
6, 1893). 

17 M. Macer, Enfield, Middlesex. Ra 
Liquids, [2 figs.) January 26, 1893.—This invention relates 
to means for raising liquids. Attached to the delivery pipe is a 
valve box containing a ball valve fitting a seating. Attached to 
the valve box is a suction rose, to prevent the P pom from becoming 
choked by stones. Above the valve box and projecting into the 
tube is a steam ~ terminating in a vertical nozzle, to direct the 
jet of steam under pressure upwards. On admitting fluid under 

ressure, such as steam, to'the pipe, the pees commences to 

orce the liquid contained in the well up the main pipe. (Accepted 
December 6, 1893). 


2289. D. M‘Collum, Belfast, Ireland. Threading 
Shuttles of Looms. (6 Figs.) February 2, 1893.—This in- 
vention relates to threading shuttles of looms for textile fabrics, 
and consists of a pencil-shaped holder, one end of which is flat- 





tened and forked, the other having a small spiral brush inserted. 
The loose yarn is pushed down to the inner end of the shuttle- 
eye with the forked end of the threader; the fork is then with- 
drawn, and the reverse end pushed in at the other end of the 
shuttle-eye as far as it will admit ; the threader is then turned 
either right or left, and at the same time an outward motion is 
given to it, the threader, on being withdrawn, having yarn adher- 
ing toit. (Accepted December 6, 1893). 

2652. J. Smith, Keighley, Yorks. Sawing Stone. 
(4 Figs.] February 7, 1893.—This invention relates to means for 
sawing or cutting stone. The sliding blocks a, a' from which the 
reciprocating frame b carrying the blades c is suspended by connect- 
ing-rods d, d! are arranged to be operated by screws @¢, e! passing 
vertically through about their centre, so that the weight to be 
sustained is distributed to act alike on all sides of the screws. 
The screws and sliding blocks are arranged between the vertical 
supports f, f! of the framework, and the frames which form 



































the supports for the blades are mounted so as to admit the em- 
ployment of either one or more blades. The pipes 18, through 
which the water is fed to the blades while in operation, are 
mounted between the longitudinal rails so as to enable their ad- 
justment laterally. These pipes 18 are capable of moving with the 
blades, the coupling pipes extending vertically to a feed-pipe 
fixed on the framework, so that all their oscillatory movements are 
about their joining part. (Accepted November 29, 1893). 


3619. J. Lord, Ordsall, Salford. Warping Ma- 
chines, (3 Figs.) February 18, 1893.—This invention relates 
to astop motion for sectional warping frames, the object being to 
stop the frame automatically when any predetermined length of 
yarn has passed through. The measuring wheels 1 are driven 
from the worm 2 on the axis of the measuring roller 3. On the 
stud 4, which carries the measuring wheel 1, is fixed a quadrant 5 








~~ 


which, as the stud 4 revolves, comes in contact with the finger 6 
fixed in one end of the lever 7, free to turn on its fulcrum stud 8 
in the bracket 9. One end of the lever is provided with a weight, 
below which is a spring bolted to the pedestal 14. An adjustable 
block is bolted to the spring lever and serves as a holding-piece 
for the weighted hand’ ever, the inner end resting upon the 
block. (Accepted November 29, 1893). 

21,867. I.S. McDougall, Didsbury, Lancs. Oil Se 
rator. [8 Figs.] November 30, 1892.—Phis invention relates 
to the separation of greasy matters from feed-water of steam 
boilers. Water from the condenser is pumped into the base of the 
conical vessel by way of the inlet pipe F, and it flows across, pass- 
ing up and down between the baffle plates E, B, so that the 


" 
frm, 
4 \ 


é 


F 


\ 


current assumes a wavy course. The oil is thus separated, and 
flows upwards, rising through the water up the sides of the longer 
partition plates B, and accumulating in the cylindrical cap and 
upper part of the cone. At each partition a little grease ascends, 
and when the feed passes all the partitions it is en.irely freed 
from separable oil. (Accepted November 29, 1893). 


24,133, F. Virtue, Kingston-upon-H Yorks, 
Automatic Safety Hoist. (3 Figs.) Sn. 1892,—In 





this invention gates A are employed at the openings B to the 
well C of the hoist in each room, these gates being hinged to 
a vertical rod D passing upwards to the top of the room. Upon 
each gate isa runner F. Cam-plates are arranged upon the front 
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at each side of the cage, and are so formed that as they come in 
contact with the runners they push open the gates, and as they 
pass allow them to be closed by weights or springs. (Accepted 
November 29, 1893). 


1835. N. and L. Greening and N. Greening and 

Warrington, Lancs. Metallic Travelling 

Figs.) January 27, 1893.—This invention relates to 

metallic and conveying bands, and consists of a series of parallel 

links, each made of wire bent ina zigzag manner. These links 

are connected together by — wires, the turns of the latter 

being caused to engage with bends of two contiguous links so as 
to connect them together. (Accepted December 20, 1893). 


2476. I. Levinstein, Fallowfield, Manchester. 
Concentrating Sulphuric Acid. [8 Figs.) February 4, 
1893.—This invention relates to means for concentrating sul- 
phuric acid described in Patent No. 19,213 of 1892. The upper 
end of the conducting tube is flattened, and one of the flattened 
sides is cut away, so that it can embrace that part of the upper 
vessel against which it rests immediately below the spout. To 
diminish breakages occurring from the unequal heating and ex- 
pansion, owing to the hot gases impinging directly on the glass 
concentrating vessels, side wings extending towards the top of 
the vessel on the sides ex to the direct action of the hot 
gases, are cast upon the basins in which the glasses are embedded. 
(Accepted December 20, 1893). 


2534, T. Kemp, London. Testing Pipe Drains 
with Water. (2 Figs.) February 4, 1893.—This invention 
consists of two plates grooved to receive an indiarubber ring. 
Fixed to the inside plate is a tube to which is attached a handle 
with feet to support a stopper in position and prevent it from 
revolving while being screwed up by a fly-nut. Fixed to the outer 
plate is a tube passing through the other tube screwed to receive 
another fly-nut and non-detachable cap. By holding the handle 
and screwing up the nut the plates are drawn together, expanding 
the rubber ring and stopping the pipe. To let off the water after 
testing the drain, the cap is unscrewed, without the possibility of 
its being lost. (Accepted December 20, 1893). 


2812. W. Fuller, Forest Hill, Surrey, and C. J. 
Bremerkamp, London. Pumps. [7 Figs.) February 8, 
1893.—This invention relates to pumps. If the valve is in the 
middle of its travel, the fluid in the pump barrel between the 
piston and the front cover is forced through a passage into the 
space between the front cover of the valve chamber and the 
piston of the valve, thus opening the valve-chest port of a dis- 
charge passage. This movement, which occurs in opposition to 
the resistance of a spring, simultaneously opens the suction 
passage at the opposite end of the valve chest, and affords com- 
munication through it between the suction inlet and the space 
between the piston and the rear cover of the barrel. As soon as 
the piston ceases to move towards the cover, the spring returns 
the valve to its middle position, closing the valve-chest port of 
the suction passage, and thus preventing any return of the fluid 
through it. The piston is then moved in the opposite direction ; 
the fluid previously drawn in cannot return through it, and passes 
through a passage to the outer end of another piston of the 
valve, moving it to unclose a discharge passage, and simul- 
taneously moving another piston to open a suction passage to the 
opposite end of the barrel. (Accepted December 20, 1893). 


3208. A. Foster, Hemel Hempstead, Herts. Bor- 
ing Brush Stocks, &c. (7 Figs.) February 13, 1893.—This 
invention relates to means by which a number of holes are 
simultaneously bored in brush stocks, &c. The required number 
of drills are arranged in connection with bars at the required 
angle by clamping their drill stems to them by sockets of uni- 
versal joints, and by arranging their points in the bearing plate 
corresponding to and in front of the block to be bored. A shaft 
is then set in motion by a pulley. By now depressing the foot 
lever, cords are caused to operate levers and move the drills 
forward into the work. By releasing the foot lever, the drills are 
withdrawn from the block by springs, and the brush block can 
then be removed from the work-holder and another one sub- 
stituted. (Accepted December 20, 1893). 


UNITED STATES PATENTS AND PATENT PRAOCTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


























CaTaLocure.—We have received from Messrs. Mather 
and Platt, of the Salford Iron Works, Manchester, some 
sections of their new catalogue of electric plant, in which 
the famous Edison-Hopkinson and ‘ chester” dy- 
namos and motors are illustrated, priced, and described. 
One section of their catalogue deals with their patent 
alternate-current dynamos constructed under the patents 
of the Brothers Hopkinson.—Mr. John Spencer, of the 
Globe Tube Works, Wednesbury, sends us a catalogue 
containing illustrations of the various types of tubes and 
fittings manufactured by him. The catalogue is of 
handy size, and is fully priced. 
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GUIDE-BEARINGS FOR RAILWAY 
ROD-CONNECTIONS. 
(Concluded from page 32.) 

Inour preceding article, which described the evolu- 
tion of rotary guide-bearings, it might be observed 
that the diminutive size of the upper rollers bore 
silent testimony against any high estimate of their 
practical utility ; in fact, a rather more important 
feature was the upper rod. The latter, originally 





a confining rod, as in Figs. 1 and 2 (page 31 ante), 
became first, in Figs. 7 and 8, a spindle on which 
upper antifriction sheaves could be mounted, and 
then assumed also the more important function of 


being a tie-rod, which greatly helped in the building | 
up of frames for multiple rodding out of separate | 


sections. When we come to consider the group of 


newer inventions illustrating the development of | 


the * travelling” roller system, as distinct from the 
merely rotating roller system previously described 
in connection with Figs. 3, 4, 5, 6, 7, 8, and 9, we 


shall find that further changes in the relative values | 
of subsidiary parts become matters of great) 
moment, although, of course, the lower roller) 
remains throughout the feature of paramount im- 
portance. 

It was as recently as the year 1886 that the merits 
of the ‘‘ travelling” roller as an antifriction device 
for guide-bearings began to be widely discussed. 
This was after Messrs. Saxby and Farmer had 
patented their well-known apparatus, and there 











could not be upheld. Very soon, however, prac- 
tical objections and technical considerations led 
thoughtful engineers to doubt whether the travel- 
ling roller system had yet quite established any 
claim to superiority over the best forms of rotating 
rollers. } 
Theoretically the diminution of friction in the 
case of a travelling roller or wheel, in comparison 
with the frictionof a merely rotating wheel or sheaf, 
is quite as remarkable as theimprovement effected by 





then occurred what is not at all unusual in the 
history of inventions: the apparatus illustrated in 
Fig. 14 was rescued from comparative oblivion, and 
testimony was produced to certify that it had been 
for many years in use on the Glasgow and South- 
Western Railway of Scotland. After such evidence, 
the idea of a trunnioned roller travelling on an 
open horizontal shelf lost the protection of letters 
‘patent. The expectations first raised became much 
|/more widely spread—such is human nature—imme- 


| diately it appeared that the travelling roller patent 





~|severely from casual obstructions. 





substituting rotating wheel friction (say, as in guide- 
bearings, Fig. 3 or 5, page 31 ante) for the plainest 
form of sliding friction, asin the case of the original 
guide-bearings, Figs. land 2. This is assuming 
that all surfaces would be equally smooth and clean, 
which, of course, would not be the case, since the 
merely rotating roller system would in all forms 
have more or less a very conspicuous advantage 
over the other systems in respect of smoother, 
cleaner, and better protected bearings. It is not 
to be expected that ledges, slots, or shelves will be 
moulded and cast as true and smooth as clean bored 
holes; but perhaps the main reason why most 
engineers ultimately declined to abandon the older 


-|rotating wheel system for the newer travelling 


wheel system, lay in the indisputable fact that the 
latter, as then contrived, was found to suffer 
It will be 
evident that a rotating wheel may be impeded at 
its base by sand, gravel, or snow, and yet it may 
revolve, whilst, on the other hand, when similarly 
obstructed, the travelling trunnioned roller will be 
brought to a standstill. Moreover, it would be a 
mistake to conceive than an obstructed travelling 
roller would be on a par with a properly rotating 
roller ; its irregular action would be more likely to 
spoil its travelling course without providing first- 
rate semi-journal bearings. 

Messrs. Saxby and Farmer’s apparatus resembled 
Fig. 15 in general design, only on a differently 
proportioned scale, having 5-in. rollers travelling 
only about 1 in. instead of 2 in., or 24-in. rollers 
travelling 2 in. or a little more. 
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From A.D. 1887 to 1889 no improvements worthy 
of particular mention occurred, and the adoption 
of travelling rollers did not conspicuously increase. 
The Great Northern Railway changed their old 
pattern (similar to Fig. 8, page 31 ante) for their 
present standard pattern, which only differs from 
the old one in having its bearing-wheel (otherwise 
similarly mounted) allowed a very short run; the 
trunnioned wheel, of rather a large size, reached 
far nearer the base than is represented in Fig. 8, 
and it was perhaps the recognised liability to 
impediment which occasioned so very short a travel- 
ling course to be designed. 

Somewhere about this period small spherical 
rollers (Fig. 10, but without the upper ball) in an 
inclosing frame came into use to some extent. 
Working excellently well when new, it became 
evident that, like many inventions of a promising 
nature, they possessed both advantages and dis- 
advantages ; theirneat frame can be much more com- 
pact than that of any other form of untrunnioned 
roller. The alleged liability of one lower roller to 
be left more or less behind in one corner at one 
movement of a buckling rod, and of the other 
lower roller to be left behind near the other 
corner at the return movement of the unbuckled 
rod, will be understood from the merely theoretical 
representation of Figs. 12 and 13, in which the 
rod is diagrammatically represented as buckling 
only upwards, whereas the inclination to buckle 
is certainly sideways at curves, and often more or 
less sideways even in a straight run. A partial, 
if not an entire, remedy could be doubtless con- 
trived by an incline in the horizontal course ; but 
this matter must remain over for consideration in 
connection with the system of Figs. 20, 21, and 22. 

In 1890 Messrs. Stevens and Sons patented and 
brought into extensive use on the London and 
South-Western Railway the combination of their 
‘* through-slot ” design with a modification of their 
old and favourite principle of sectional or separated 
standards (see Fig. 17). We think it may be 
affirmed that every form of sectional framing from 
Fig. 6 to Fig. 17 has been the invention of the 
same firm. 

In 1891 Mr. A. G. Evans patented and introduced 
the combination of a top travelling roller and a 
bottom travelling roller. The general form of 
standard adopted for such purpose, and shown in 
the patent’s specification (see Fig. 18), shows an 
unclaimed feature in the variation from prior 
pedestal configurations, but no suggestion occurs of 
the possibility of further substantial improvements 
in recognition of the very urgent demand for the 
absolutely paralleladjustment of contiguoussections. 
In the case of Fig. 9 no great care was required in 
fixing sections, but the necessity for minutely 
correct adjustment and increased firmness in the 
case of the travelling roller system must not be 
overlooked. However, the merits and demerits of 
this and all the other figures from 14 to 22 must be 
left over for the naturally severe criticism of com- 
parison and contrast with each other as rival inven- 
tions. 

Fig. 19 shows the “ pendulum swing,” or hang- 
ing link design, which is more interesting as a 
theoretical example than as a practical working 
apparatus. Scores of a seem to have in- 
vented this kind of thing spontaneously, but 
neglected to patent their discovery until at last one 
did so almost by accident. Even if never used, the 
design will have fulfilled a purpose, inasmuch as 
the contemplation of this, rather more than the 
plan of Fig. 17, led up to the next group of inven- 
tions. Perhaps the nearest theoretical approach 
to frictionless perfection will be found in a sugges- 
tion to combine the ‘‘ pendulum swing” design 
with a ‘*switchback course” for a lower trun- 
nioned roller. A very pretty effect will then 
occur. Their respective ‘‘ fall-and-rise” actions 
will exactly counteract each other; thus, whilst 
the rod runs forward, the hanging links will swing 
backwards, and the roller revolve in situ. The 
inventor gives a plan for a modified hanging-link 
design, mounted at an angle of 60 deg., for aiding 
rodding at gentle curves. 

Figs. 20, 21, and 22 illustrate the new ‘‘switch- 
back ” guide-bearing in three out of many possible 
variations of design and form. It may be said that 
there are here two or three main improvements, 
with quite a group of other minor novel features. 
The name bestowed upon it indicates what should 
be taken as the leading feature of novelty. The 
incline from each end towards the middle (or slight 
central dip in the pathway or course J), in Figs, 





20, 21, and 22, provided for the travelling roller’s 
trunnions, suggests to one’s mind a modification of 
Figs. 15 and 16 by the light of a study of Fig. 19. 
However, we have here an economical counter- 
balancing ‘‘ fall-and-rise” motion in a simpler and 
more solid construction than seems possible with 
actual hanging links. 

The next two leading novel features may be 
fitly coupled together ; instead of flat tops to the 
bases, as heretofore (see all designs from 
Fig. 7 to Fig. 9, and from Fig. 14 to Fig. 19), 
each of the right and left pedestals possesses, 
in Figs. 20, 21, and 22, an inclined plane or wall- 
like formation F F, F! F' flanking the legs of each 
standard on both sides. This construction fur- 
nishes the patent pedestal fence or guard, whilst 
the gap at G, or mid space between F F and F! F', 
constitutes a ‘‘clearance channel,” to which may 
be added more or less of a further ‘‘ base pit” 
formed in the sleeper or bed. Obstructive matters 
of the usual kind will either fail to mount such 
pedestal fence, or fall over into the base pit or 
clearance channel G, whence they can be readily 
raked out or expelled, by reason of the clearance 
channel and its wall-like fence running crosswise to 
the direction of the rodding. The pedestal fence 
and base pit thus combine to keep the anti-friction 
roller unimpeded. 

The object of the next feature is more deeply 
technical, and only applicable to those separated 
standards which are cast horizontally. It will be 
best explained as a thoughtfully considered refor- 
mation of the upper parts of Figs. 16, 17, and 18, 
with the main object in view of making it practi- 
cable to remove and replace trunnioned rollers 
whilst the standards remain fixed in position. It 
may be described as a circumferential rib design 
with interior connecting web. In contradistinction 
to Figs. 16, 17, and 18, with their ‘‘ through slot” 
and single midrib or backbone, it might be termed 
a twin external flange design. It is this rib or 
flange rising upwards from each extremity of the 
switchback course and more or less meeting at the 
crown which allows, without practical weakness, of 
an opening or passage K for the insertion and re- 
moval of trunnioned rollers. The absence of such 
provision in Figs. 16, 17, and 18 puts the latter at a 
disadvantage when compared with Fig. 15. 

There are quite a number of other minor im- 
provements and suggestions of advantageous modi- 
fications. One of the latter is shown in Fig. 21, 
which represents the design of Fig. 20, changed to 
suit channel iron rodding, and improved in firmness 
and correctness of adjustment by the employment 
of two upper tie-rods. 

The switchback course is intended to be applied 
to every possible form of travelling roller, whether 
trunnioned or untrunnioned rollers, whether upper 
or lower rollers, and whether held in inclosed or in 
open frames. 

It has already been explained in connection with 
Figs. 12 and 13 how an irregular movement of a rod 
may place and leave both top and bottom rollers each 
in the wrong corner for the further performance of 
their intended functions, when the course provided 
is level throughout. However, by giving a slight 
central dip to the horizontal slots in Figs. 13 (page 
31 ante), 16, and 18, a sufficient remedy may be 
provided for the diminutive and comparatively un- 
important top roller, whilst the same kind of 
remedy seems to be also the best possible provision 
for the lower guide-bearing roller. It is one of 
the special arguments in favour of the ‘‘ switch- 
back” course, that in the case of a rod rising and 
temporarily leaving its lower roller idle, nothing 
better can occur than that the latter should auto- 
matically assume a central position, and there 
await the return movement of the rod. In fact, it 
has been against all reason that the courses of 
travelling rollers of all kinds have been hitherto 
absolutely horizontal. 

The inventor's specification justifies the switch- 
back course with quite another kind of representa- 
tion, but it is one which is in harmony with what 
was written in the previous article respecting a 
surreptitious way of aiding the initial movements of 
cabin frame levers in connection mostly with 
newly laid work. It is an unwritten rule in laying 
down great lengths of rodding that a certain allow- 
ance should be made for what is technically termed 
‘loss of draught ;” thus, where there is a move- 
ment of 3} in. required, say, in connection with 
the throw of switch points 150 yards distant from 
the “cabin, the actuation rod may properly have 
4} in. travel at the crank nearest the tail of the 





lever. It is the preferable system to commence 
with a full and ample amount of travel, since the 
necessary reduction can and should be mace at the 
most remote crank. Some allowance of this kind 
is doubtless right ; where the error comes in is in 
allowing so much extra length to the rodding that 
the frame lever gives an extra closing thrust suf- 
ficient to buckle throughout that half of its length 
which is under the strain of compression. So false 
and objectionable has the recoil, as a practical aid to 
the lever’s next movement, seemed to some in- 
ventors, that it has been proposed to use spring 
buffers, counterpoise weights, &c., as a preferable 
means for conserving the wasted energy at the ter- 
mination of the lever’s stroke, and for facilitating 
the next initial movement. Such endeavours con- 
stitute supporting testimony to the inventor’s 
object in contriving the switchback course—namely, 
to enable the rodding throughout its entire length 
to become one extended counterpoise weight for its 
own movements, gently taking up waste energy at 
the end of each journey, and automatically reserving 
this energy to help in overcoming the inertia of the 
whole mass of metal at the beginning of the lever’s 
next movement. 

It is a fact that, when an operator has to work a 
lever known to be very heavily loaded, actuating, 
say, half a ton of rodding, as well as, perhaps, a 
facing-point lock and safety bar, he goes at his task 
in an energetic but very uneven way, exerting his 
utmost strength at the very beginning of the stroke. 
Now, with switchback guide-bearings instead of 
level travelling rollers, this }-ton weight of rodding 
stands ever ready to start almost of itself ; running 
downhill 4 in.—perhaps a trifle more or less—it 
would accomplish a large part of its journey with 
very little help indeed ; the momentum then ac- 
quired would suffice to complete the movement when 
reinforced by quite a moderate push or pull; and 
thus the operator, anticipating an easy start, would 
doubtless make a more even pull from the begin- 
ning to the end, saving all danger of straining the 
plant and of making a superfluous expenditure of 
his own energy. Such advantages can hardly be 
overestimated, but the invention being so novel 
should experience a thorough trial of some length 
before it can be said that there are no possible 
drawbacks. 

The well-thought-out theory of the switchback 
guide-bearing and its simplicity of construction 
— insure it a speedy welcome and a practical 
trial. 

It may be pointed out that the pedestal fences 
F F and F! F' are found to immensely assist in 
securing the correct adjustment of multiple sections. 
Considerable difficulty has been experienced in 
getting separate sections fixed all as nearly perpen- 
dicular and otherwise parallel to each other as the 
travelling-roller system demands. No such diffi- 
culty exists with a multiple combined standard like 
Fig. 15, nor with sections of double (or even triple) 
combined standards like Fig. 22, when the latter 
are used for extensive multiple framing, because 
of their firm, flat under-faces. However, with the 
patterns of separate standards cast horizontally the 
under-face of the pedestal is the weak spot, if sole 
reliance has to be placed upon the level holding- 
down power of extra large-sized coach-screws and 
extra carefully bored holes in the timber bed or 
sleeper. Anyhow, the workman finds much assist- 
ance in this l-in. height of touch of adjacent sec- 
tions at the pedestal fences when pressing together 
and screwing down the switchback standards. 

The switchback invention is in the hands of the 
Simplex Railway Patents Syndicate, 178, Great 
George-etreet, Westminster, who brought out the 
‘*Simplex” gear which has effected an immense 
saving of levers in the Waterloo signal cabin. It 
is one of the original Simplex inventors, William 
Smith, assisted by the very same friends and col- 
leagues as before, who have developed the switch- 
back guide-bearing invention to its present form. 
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WateR HAMMER. 

THE next paper was by Professor Carpenter, of 
Cornell University, entitled ‘‘Some Experiments 
on the Effect of Water Hammer.” After stating 
that little experimental work had been made on 
this subject, the author proceeded to describe 
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those made by himself. The first tests were made | pressure was, roughly speaking, about 2} times 
on a pipe 1} in. in diameter, and a Crosby indi- | the static pressure. 

cator with a 40-lb. spring was used. The indi- | The annexed Table shows the results, the 
cator and water tap were attached side by side to | pressure being shown in pounds above the atmo- 
a small water main of 1} in. internal diameter, | sphere. ’ ’ 

the static pressure in which was about 30 lb. per, The author did not consider these quite satisfac- 
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Square inch. The time taken to close the valve | tory, owing to the low velocity of the water in the 
did not exceed ;}5th of a second. Anair chamber! main, the area of which was large compared to the 
was on the pipe, this, in some cases, being par- size of the tap orifice, and a new set were under- 
tially filled with air, and in others entirely filled taken in which the hammer was produced by sud- 
with water. The water tap used was 3 in., and | denly closing a gate valve across the full section of 
the diagrams produced showed that the maximum |a 2-in. water main. By this means the test was 


Table showing Effect of Water Hammer in 14-In. Pipe, 
produced by Opening and Closing a 4-In. Tap. 





? | : : 
Air Chamber. | #3 §3_8 
aes “3g sees 
Na AP eee OF re 
2s bee cS 
; ? An 23 > 
Fig. 1. | Fig. 3 oO 
Static pressure ... 29.5 28.5 27.5 28 
Number of distinc 
blows... aa 8 8 9 9 
Maximum pressure 72.5 6L.5 69.0 76.0 
Minimum pressure 25 10 16 9 
ime pulsations 
continue ... ... 0.8 seo,| 0.8 sec. over 1.1 sec, 
Pressure at end of 1 sec. 
cne second a 34.5 36 36 
Ratio of increase 
of pressure nach ae 2.15 2.56 270 








made with a much greater velocity than in the 
previous case, and the conditions corresponding 
more nearly to the pressures produced in actual 
practice. 

The annexed sketch, Fig. 10, illustrates the 
arrangement of the apparatus used. 

A is the valve through which the water enters, 
and by which it can be throttled so as to vary the 
pressure from 30 lb. to 5 lb. per square inch. 

B is an air chamber. When it was desired to 
make a test without any chamber, it was un- 
screwed, and a plug put in its place. The ‘‘ water 
chamber” was constructed by turning B on the 
pipe so that it pointed vertically downward. 

C is a Tabor indicator for measuring the pressures 
produced. A 150-lb. spring was used. The method 
of moving the drum and the characteristics of the 
card are explained below. 

D is the throttle valve used for suddenly arrest- 
ing the progress of the water. It was made by 
cutting the thread off the spindle of an ordinary 
gate valve, so that the valve could be shut almcst 
instantaneously by means of the lever attached to 
the top of the spindle. E is a Pitot tube for 
measuring the velocity of the water in the main. 
This was calibrated before making the tests by 
observing the heights which the water rose in the 
tube, and noting the corresponding times which 
it took for a measured volume of water to flow 
through the mouthpiece F. The Pitot tube was 
used to determine the velocity, instead of observ- 
ing the amount of water which passed at each 
operation, on account of the great saving in time 
thus effected. 



































Log and Results of Test. 

Water No Air Small Air | Large Air 
Chamber. Chamber. Chamber. Chamber. 
| ‘ | | { 
Velo- | Pres- | Velo-| Pres- | Velo-| Pres- | Velo-| Pres- 
city. | sure. | city. | sure. | city. | sure. | city. | sure. 

| | | 
| 
3.92 152 | 292) 98 | 3.92 | 94 | 3.70 | 50 
5.27 | 203 | 3.15 | 111.5] 4.62 112 | 4.42 | 56 
6.00 | 230 | 3.35 | 122 | 5.37 | 128 | 5.02 | 66 
6.65 | 242 | 3.80 | 117 | 5.82 | 141 | 545 | 7 
6.65 256 | 3.97 | 136 | 6.46 | 164 | 602 | 85 
7.17 | 271 | 4.02 | 141 | 6.92 | 188 | 6.62 90 
7.37 | 297 | 4.20 | 145 | 7.42 | 208 | 7.02 | 97 
7.47 | 294 | 4.25 | 145 | 7.90 | 242 | 7.25 | 103 
7.85 | 295 | 4.52 | 161 | 8.26 | 249 | 7.73 | 104 
825 | 304 | 462 | 164 8.07 | 122 
8.52 | 315 | 5.05 | 175 | 8.18 | 120 
| 6.22 | 167 | 8.45 | 120 
| 5.37 | 180 
5.77 | 248 | 
6.02 | 230 
6.02 | 239 | 
6.32 | 244 
6.87 | 271 | 
| 6.93 | 256 | 
| 7.07 | 266 
| 7.13 | 272 
| 7.25 | 281 
| 7.52 | 291 
| 7.57 | 307 
7.70 | 309 
| 7.75 | 305 
| 7.90 | 305 
| 7.87 | 293 
| 8.27 | 291 
| 8.35 | 270 
| 8.55 | 270 
8.55 | 277 
| 8.45 | 286 
| 8.60 | 289 





The author only claimed for the results that they 
would be of assistance as showing the maximum 
possible pressure produced by water ram under the 
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CAR-WHEEL GRINDING MACHINE. 
CONSTRUCTED BY THE ENSIGN MANUFACTURING COMPANY, HUNTINGTON, WEST VIRGINIA. 
(For Description, see Page 72.) 



































INDICATORS. 


Professor Carpenter’s next paper was ‘‘ Constants 
for Correcting Indicator Springs that have been 
Calibrated Cold.” The object was stated to be the 
determination of the ‘‘average percentage differ- 
ence in the readings of indicators when tested hot 
and cold.” Incidentally this investigation showed 
whether the springs had been tested originally in a 
hot or cold condition, and also showed the amount 
of friction in the moving parts of the indicator. 
The tests were carefully described and illustrated, 
and the results showed a variation of 2.5 to 4.4, 
and that the mean percentage was 3.6 as between 
the hot and the cold tests, and further, that it was 
practically an impossibility to construct an indicator 
which would give a diagram perfectly accurate for 
any prescribed scale. 

This paper brought out a sharp discussion, and 
Professor Carpenter had, at once, a quantity of ex- 
planations offered by various members as to why 
certain results were obtained ; there were also a 
variety of statements made by men who had made 
indicators, describing their methods. The discussion 
jnally went to exposition of molecules in the steel, 
and only ceased when the time expired. 

As the Society had enjoyed the discussion on 
the indicators themselves, the next paper seemed 
quite appropriate, since it was on ‘‘ The Use of 
Indicators for Continuous Records in Dynamo- 
metric Testing,” by W. S. Aldrich. The author 
stated that, notwithstanding its defects, the indica- 
tor was extremely serviceable in obtaining short 
continuous runs in power tests, aud that almost all 
tests of this character may be reduced to the 
measurement of a more or less variable pressure 
depending on the amount of energy absorbed by a 
dynamometer, which is usually measured as a 
pressure on a platform scale, or by the maintenance 
of a weighted lever in a position of equilibrium, or 
by a simple pull on aspring balance. "By mechanic- 














ally transmitting the pressure from the arm of the| ‘‘ Inthe transfer of the pressure from the dynamo- 
dynamometer by a linked connection to the indica- | meter arm to a diaphragm, which in turn presses 
tor piston, the indicator is turned into a recording | upon water, oil, or mercury, in a closed vessel, and 





spring balance. thence, by pipe or tubing, to the cylinder of the 
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G, adjusting bolts in external strap; H, arms of 
brake riveted to external strap; J, support for 
brake arms, to be carried on platform of weighing 
scale, 

Fig. 2 is a section of brake and rim of wheel. 
C, brake, elliptical section ; larger diameter, 12 in. ; 
shorter diameter, ? in.; F, external strap; D, 
sheet-iron liner. 

The author then described an automatic regu- 
lating device designed by Professor C. W. Scribner. 
which he considered very effective. Previous regu- 
lators required the rotation of the wheel to be such 
as to move the free end of the brake arm in an 
upward direction. He considered this objection- 
able and dangerous. Professor Scribner uses a 
downward motion of the brake arm, and yet se- 
cures motion suflicient for adjustment of the ten- 
sion. Fig. 3, page 65, shows the diagrammatic form. 
In this A C and BC arethe brake arms ; these rest 
on the end of a horizontal lever KC. This lever is 
supported at D by a knife-edge on the fixed sup- 
port DE. A movable weight F is placed on the 
arm of the lever at any point needed to give the 
required brake load. If the brake load is too great, 
the pressure at C is greater than at F, and the point 
K of the lever rises; on the other hand, if the 
brake load is too small, the pressure at F is greater 
than at C, and the end K of the brake arm falls. 

The motion of this point can readily be utilised 
to decrease or increase the tension on the brake as 
required. In this case this motion will be utilised 
to regulate the opening of the supply valves and 
to vary the pressure on the brake. The weight 
F can also be utilised to weigh the load. The 
detailed drawings for this purpose are shown in 
Fig. 4. 

‘he principal parts are as follows : 

A, supply pipe; B, discharge pipe; C, brake ; 
¥, external sheet-steel strap ; G, adjusting bolts in 
external strap ; H, armsof brake fastened to exter- 
nal strap ; M, weighing lever ; W, weight; O, knife- 
edge between lever and stationary support; N, 
knife-edge between brake arm and lever ; P, hand- 
wheel to adjust load on brake. 


INDICATOR DIAGRAMS. 


Professor D. 8S. Jacobus next presented a paper 
entitled ‘*A Comparison of the Mean Effective 
Pressures of Simultaneous Cards taken by Differ- 
ent Indicators.” His conclusions, after the usual 
elaborate experiments for which this investigator 
is so celebrated, are as follows : 

‘*1. With correctly fitted pistons in the indicators 
there need be no greater error involved in their 
use than that which occurs in measuring the hot 
scales of their springs. 

*©2. A leaky piston is much more reliable than 
one that is too tight a fit. A piston that will fall 
through the cylinder by its own weight may be too 
tight, and produce errors due to undue friction. 
The friction of an indicator piston should be so 
small that there will not be over the thickness of 
a very fine pencil line between the lines obtained 
for a rising and falling steam pressure in the tests 
to determine the hot scale of the springs. 

‘* 3. The greatest difference found between two 
indicators with correctly fitted pistons for the 
mean effective pressures of cards taken at one- 
quarter cut-off was, as a maximum, 0.9 per cent. 
in four indicators tested, and the greatest differ- 
ence in the measurement of the mean height of 
the diagrams for any two indicators was .005 in. 
This was for comparative tests in which the average 
of either 12 or 24 cards was taken. The greatest 
difference between any single pair of indicator 
cards taken simultaneously was 2.5 per cent. of 
the mean effective pressure, and the correspond- 
ing difference in reading the mean height .017 in. 

‘*4. The greatest difference found between any 
two indicators with correctly fitted pistons for the 
mean effective pressures of cards having 1.40 cut- 
off, so that a loop was formed below the atmo- 
spheric line, was 0.6 lb. per square inch, and the 
greatest difference in the measurement of the mean 
height was .010 in.; or, adding opposite signs, 
.017 in. The presence of a loop causes the effect 
of friction and lost motion to be a maximum, and 
the above differences are, therefore, greater than 
were found in cards having no loop. 

‘*6, The variation of the weight of the moving 
parts within the limits now employed by the 
makers of the standard instruments does not affect 
the accuracy of the results obtained by the indi- 
cators.”” 

Then came a question as to whether, in deter- 


mining the power consumption of an engine work- 
ing under loads varying suddenly between wide 
limits, it was better to take frequent cards at 
regular intervals and average them, or to keep the 
paper on the drum until several cards have been 
taken on the same paper, and then estimate where 
the average of the several cards will be found. To 
all the above it might be answered: ‘‘ Yes, it is 
better,” since the experts arrayed themselves at 
once on opposite sides, and each side proved its 
case. Other topical questions were taken up, but 
no great additions were made to the general stock 
of information. That night was held a beautiful re- 
ception at Sherry’s, and the Mechanical Engineers 
demonstrated there that the ladies of their families 
would compare most favourably with those of any 
other scientific body, and they also displayed 
their own ability to lay aside science and proceed 
to dancing and light conversation. Having thus 
rested their brains at the expense of their muscles, 
the assembly the next morning looked bright and 
cheerful, and promptly proceeded first to listen and 
then to ‘‘cuss” and discuss all papers brought to 
their notice. 

(To be continued.) 





ENGINEERING COST ACCOUNTS. 
(Continued from page 2.) 

WE now come to a portion of the sheet requir- 
ing the greatest care on the part of the accountant, 
and the most cordial assistance on the part of the 
technical officers. The ‘‘ Transfers from Depart- 
ments” are divided under the subheads of ‘' Pro- 
cess” and ‘Establishment Charges,” but the 
amounts will be arrived at for both classes on the 
same general principles. We have seen there is 
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Launchways .. 

Shed No. 2: 
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Summary OF INTEREST AND DeprRECIATION. 


trade frequently, occur that work is done by one 
department for another without any precise know- 
edge of the contract to which it will ultimately 
go. In such cases the cost must be transferred 
from the first to the second departmental sheet, 
and the ultimate allocation made in the latter. 
[In the example before us, we represent this by a 
transfer of materials and wages from the black- 
smiths to the shipwrights, say, for sundry bolts 
and forgings, which, as used up by the shipwrights, 
will disappear by transfers on the credit side t» 
“*B” sheets. 

So far as the debits for materials and wages are 
concerned, we have now effected on an actual and 
reliable basis that which every cost engineer or 
cost clerk attempts empirically, but that our final 
results may be correct it is necessary to bring in 
the charges for interest, depreciation, and such 
estimated charges as are already incurred, but not 
yet passed through the invoice book. The follow- 
ing form will supply the necessary allocation of 
the interest and depreciation : 

The first column, ‘‘ Land,” will agree with the 
value of the land in the last annual balance-sheet 
of the business, and will, in the majority of cases, 
remain unaltered by depreciation or addition until 
the next annual balance-sheet. The accountant 
will therefore experience no difficulty in checking 
the total of this column. The next two, ‘‘ Build- 
ings” and ‘‘ Plant,” will be obtained from the 
plant sheets, of which we hereafter give an example, 
the amounts being those at the close of the moth 
previous to that for which the interest is charged. 
The next column, ‘‘ Stock,” will be the first item 
in the cost sheets, being the stock on hand, in- 
cluding work in progress, for each particular pro- 
cess at the same date. The total of these four 
charges against each department or process will 
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Stock. | Total | -- | I. terest. |Depreciaticn. 











a sequence in the cost sheets leading from the de- | 
partmental sheets to the completed contracts, and 
a little consideration will show us that an analogous 
sequence holds in the case of the ‘‘ A” or depart- 


mental shects. The debits to management, | 


represent the amount on which interest has to be 
debited to it. 

In order to arrive at the next column, ‘‘Interest,”’ 
we must first fix the total amount to be debited 
the business on this account during the month. 


office, drawing office, mould loft, carriage and | Where the capital is not subject to much fluctua- 
cartage, will nearly all arise as original debits tion, and there is no overdrawn banking account, 
through the invoice book, wages and salaries there will be little difticulty, as the interest allowed 
books, or cash book, and will rarely be com- | on the partners’ capital, or at the usual rate if the 
plicated by transfers from other sheets. We may | business is a sole one, will form the basis of the 
therefore place these first in the order of our sheets, month’s total; but where charges for loans, dis- 
and proceed to clear them by credit transfers. | counting of bills, bank commission and interest, 
And in doing this the accountant must consider, | are incurred, the accountant will require to exer- 
and from the technical officers ascertain, whether | cise great care to make due provision. Having 
any special work has been done on behalf of any |arrived at the total of the sheet, the month’s 
particular department or contract, and, if so, | interest must be entered against each item in the 
transfer it first to that department. The question sheet, at the same average rate which such total 
of expenses incurred in seeking for, or tendering for, | gives, which in England will probably range from 
contracts which may possibly not be secured for many 4 to 5 per cent., according to the financial position 
months, will be referred to later in dealing with | of the firm. 

foreign contracts, but such charges as special freight! It will be seen that we place at the foot of the 
or cartage of materials, specific moulds or work in account a line, ‘‘ Balance of Interest.” This is for 
the loft, and even specific work in the drawing | interest on unemployed capital, less, of course, any 
office, should be transferred first to the depart- | small credit the bank may allow, and must be trans- 
ment or contract for which it is done, and the | ferred tothe ‘‘A” sheet, ‘‘ Management Expenses,” 
balance of these establishment charges then trans- | for distribution over the departments as establish- 
ferred to the departments which come next in| ment charges. Excess of capital bearing interest 
sequence (in the case of a shipbuilding yard, | increases the cost of production, and this fact must 
labourers, platers, blacksmiths, joiners, fitters, | be emphasised in the cost accounts. 

shipwrights, &c.), in the ratio of the wages paid; The next column, ‘‘ Depreciation,” will be col- 
in each of such departments. This will close the | lected from the plant sheets, which follow here- 
earlier, or establishment, section of the ‘‘A” after, and is merely a convenient summary of 
sheets. |charges which are arrived at in detail, and 





It will occasionally, and in some branches of , according to the special circumstances of each 
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BUILDINGS AND PLANT. FITTING SHOP. 
| Value. | January. February. March. | April. | May. June. 
| | 
| Deprecia. | | Deprecia Deprecia- | : D ey D i Deprecia a ace 
“y “lan y, aan , | eprecia- , eprecia- , a , 
January 1. pag Value 31. | aa Value 28. roy Value 31. | ‘ome Value 30. les. Value 31. A eo Value 30. 
fed! £40. | £84 £00 | Sad 1 £04 | £04 £84. £8. d. £8. 0. £ad. “£840 £84. 
, Life twenty years from January, 1885. Purchased at 100/., less scrap 5/. 
10-'n, centre gap lathe, No. 1 { 57 0 04 711 | 6612 1 | 71ll | 5642) 711 | 6 58 8 6 | 5917 2 26,8938! 86 5902 
| | |From fitters’ 1 410 0; > | } 
} } | cost sheet | f | \ ' 
Fi Life twenty years from January, 1885. Purchased at 145J., less scrap 10. 
Bradbury shearer and puacher =} gj 9 9 11 3 | 8 8 9 118 | 7017 6 | MS) wes 1t 8 | 7815 0 | 13s 929! 123° 10 6 
| From fitters’) \ 15 00 10 
| cest sheet | f ~ | 
Life twenty years from January, 1889. Purchased at 115/., less scrap 1C/. 
10-in. centre plain lathe No. 2 er 8-o | wa 8 | 8 9 | 8 26 | 8 9 | 8213 9 | 89 | 8 50 | SG tanwe ft ec hare 
sin. centre Bradbury capstan [ hescie twenty years from January, 1889. Purchased at 60/., less aay dl. | 
lathe No.3.. 0 -- “(lat 0 0) oo? | 28a 6s] 47 | 431010 47 | 4363 | 43! @is 47 | 42171 | #47 | 4212 6 
vin. centre Bradbury ca pstan { L'fe twenty inne from sey, Purchased at ncadanatantiel 5l. . 
lathe No.4.. +» ++ + (| 60 0 0| 6 3 | 5913 9 63 | 5 7 6 | 63 | 913 6 3 | 5815 0 63 | 58 8 9 63 | 58 26 


| | 


| | 





: N. B. —Looee plant and loose tools may be grouped in a separate sheet or sheets kept in like form, and depreciation written off on the basis of an average term of life determined by the engineers. 


machine or class of machinery. It will therefore 
be found more accurate in actual practice than the 
rule-of-thumb percentage allowance usually made 
by accountants and auditors. 

The last entry on the debit side of the cost sheet 
is ‘‘ Estimated Charges.” These will usually 
consist of materials and expenses only, as the cir- 
cumstances must be exceptional which require 
wages to be estimated. At the end of each year 
an entry will appear in the balance-sheet for wages 
carried forward which are due but not yet paid, 
but there is little advantage in making such an 
estimate each month end, as the trouble and delay 
it would entail may be avoided, without any loss 
of accuracy, by estimating the work in progress 
at the last day of the month to which the wages 
sheets are made, instead of the last actual day of 
the month. So far, however, as materials and 
expenses are concerned, the accountant must be 
careful that all materials which appear in the invoice 
book, but which have not yet been received and 
taken into stock by the storekeeper, appear in stock 
as goods in transit ; and also that any goods which 
have been included in purchases, but which are 
rejected or deferred on account of quality, are 
included in stock as goods rejected or disputed ; 
whilst, on the other hand, where goods have arrived, 
and been estimated in stock at their full value laid 
down on works, the amount of any charges thereon 
not yet rendered must be inserted under the 
last debit as nearly as they can be approxi- 
mated. The majority of these estimated charges 
will arise in the general stores department, and 
a genial and intelligent storekeeper will be an 
invaluable assistant to the accountant in this par- 
ticular portion of his work, but the latter must 
remember that it is chiefly on his own care and 
assiduity he must rely, and that his vigilance must 
ever be exercised to prevent any sums appearing 
on one side of the account without compensating 
charges on the other. 

Coming to the credit side of the cost sheet (see 
page 2 ante), the first heading we find is ‘‘ Estimated 
Charges.” During December an item of 500/. was 
placed to the debit of the shipwrights’ sheet, esti- 
mated as due to Evan Daniel and Co. During Janu- 
ary the actual invoice arrives and is brought to debit 
under the head of ‘‘ Purchases,” hence the credit for 
the amount previously estimated. The next item of 
“Transfers to Sheets” of course corresponds in 
amount with ‘Transfers from Sheets” (shipwrights, 
joiners, &c.) on the “‘B” Sheets, being merely 
transfers from the executive department to the 
sectional or process accounts, as the work, or por- 
tion of the work, is completed. 

It is very necessary to follow clearly these transfer 
charges, and understand the principle on which 
they should be calculated when they pass to the 
later section or ‘‘ B” sheets. We have seen that the 
charges which are usually deemed ‘‘Establish- 
ment ” are cleared by transfer to the mechanical 
and manufacturing departments, and so we obtain 
the actual cost of those departments, including 
super ntendence and the expense of motive power. 








The basis on which the establishment charges 
(both materials and wages) are transferred is the 
ratio of wages in the various manufacturing depart- 
ments, thus insuring that the management ex- 
penses shall appear against that portion of the 
work actually in progress during the period. We 
have now to transfer the cost of the work exe- 
cuted from the later portion of the ‘‘A” sheets 
to the ‘‘B” sheets, and to carry forward in 
stock such materials as remain on hand, and 
such portions of work as remain under pro- 
gress. From the analysis of wages sheets, of in- 
voice book, and of stores issued book, combined with 
information afforded by the foreman or engineer in 
charge of the department, the cost, within the 
department, in wages and materials of each detail 
of work can be ascertained, and to this cost must 
be added the establishment charges, apportioned 
(as in the transfer from the earlier to the later ‘‘ A” 
sheets) in the ratio of the wages paid. Some kinds 
of work are too trifling in extent to be dealt with 
separately, and these must be grouped together. 
Thus the expenditure on large davits will be ex- 
tracted and duly carried to a davit sheet for H.M.S. 
Acorn, but the time and material expended by other 
smiths on bolts and straps, binding blocks, &c., 
cannot possibly be so analysed to any advantage ; 
such costs must be grouped and carried to general 
sheets, which may be set off in such manner as to 
show the charges against any section of the ship, 
deck fittings, cabin fittings, &c., in the same 
manner as in the original estimate. 

The next heading, ‘‘ Sales General,” is a transfer 
which usually will be made direct to the ‘‘C” 
sheets, as in the majority of repairs in a shipyard 
and other engineering works the manager seldom 
requires for costing more than the total expendi- 
ture thereon. However, in special cases, as the 
alteration of a fast passenger steamer into a pro- 
tected cruiser, work sometimes undertaken for a 
foreign Government, the usual detailed ‘‘B” sheets 
may with advantage be interposed in the same 
manner as if the work had been for an original 
ship contract. The calculations for these sales, 
and also for transfers to plant sheets, must be on 
precisely the same basis as for transfers to ‘‘ B” sheets 
—that is, they must be the actual wages and ma- 
terials, with the proportion of establishment charges 
added. In like manner the work in progress must 
be arrived at, whilst the stock must be taken at the 
actual cost to the firm ; that is, at the same prices 
at which it comes in on the debit side of the sheet. 

By following the method we have indicated, the 
whole of the ‘‘A” sheets will be closed without 
any profit or loss, and the only balances carried 
forward therein will be the several stocks at the 
close of the month, including in those stocks the 
work in progress in the several departments. These 
sheets are closed monthly, so that little difficulty 
will arise in correcting errors or tracing and adjust- 
ing discrepancies. Inquiries must of necessity 
arise which will require information and advice 
from the technical officers, and these can be pro- 
perly investigated and settled at the close of a 





month, but after the lapse of a longer period will 
probably have to be placed at haphazard to any 
convenient charge. 

We have already a summary of the depreciation 
to be charged to the various cost sheets. We 
give above a form for the inventory book from which 
this is collected. 

Under the Joint Stock Companies Acts it may 
be regarded as imperative that the plant of the 
company should be exhibited in the balance-sheet 
at its cost value, and reduced on the face thereof 
by depreciation written off to profit and loss 
account, and the same form is generally followed in 
the balance - sheets prepared by professional 
accountants for private firms. But the amount of 
depreciation is usually arrived at by the companies 
or firms, or by their professional advisers, by the 
extremely unsatisfactory method of a fixed per- 
centage over the whole of the plant. There is 
undoubtedly a difficulty in any mere accountant 
dealing with depreciation, and this difficulty is 
intensified when he is an outside auditor, visiting 
the works in a perfunctory manner, each six or 
twelve months only, and basing his estimates on 
such records as the books afford him. It will be 
patent to our engineering readers that deprecia- 
tion on various classes of machines, or individual 
machines working under different conditions, must 
vary immensely, and we can only arrive at the 
amount which ought properly to be written off by 
dealing with each machine separately on its own 
individual merits. Something of this kind is 
attempted in certain businesses by revaluing the 
machinery at stock-taking, and writing off the differ- 
ence as depreciation, but this is equally unsatisfac- 
tory, as there is a possibly unconscious inclination 
on the part of the valuer to adjust his valuation to 
the result of the year’s working, and provide a 
dividend or profit out of plant and stock, in fond 
hope of an adjustment through future accounts. 
We therefore strongly recommend the keeping of 
plant sheets in the form given above, not merely as 
affording an accurate inventory and history of the 
plant, but as also defining the proper amount to 
provide for depreciation, and assuring its not being 
departed from without due consideration, and the 
— authority of the directors or proprietor. It 
will be found convenient to keep a separate sheet 
or set of sheets for each shop or department, and 
transfer the entries from one to the other as the 
machines are moved from shop to shop. Even 
if the transfer is only for a few months, and for 
a temporary purpose, a proper transfer thereof 
should be made in these schedules, so that the 
interest and depreciation on the machines may be 
charged to the department actually using them. 

This sheet or book is ruled with perpendicular 
cash columns for each of six or twelve months, and 
these are preceded by a column giving the values 
on January 1. Each machine will be noted sepa- 
rately, and the first line in the entry thereof will 
be the name and description of the machine, and 
its original purchase cost. A note should be made 
immediately the machine is placed on the premises 
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indicating the expected life of the machine, and 
this term must be determined by a technical ad- 
viser, by the engineer or foreman in charge of 
the shop, with reference not merely to the 
time the machine will last, but to the expectancy 
of improvements and developments in such class 
of machinery. When such improvements are 
made by outside machinists as render it desir- 
able to displace those tools already in the shop, 
as sometimes happens, the note of length of life 
must be corrected, and the depreciation adjusted. 
The rate of depreciation should be such as to 
entirely write off the machine during its estimated 
life, and this rate should not be reduced in antici- 
pation of any greater salvage from old machinery 
than scrap price; such extra salvage can be ad- 














justed when the machines have been depreciated to 
break-up value, and it is safer not to deal with it 
until then. Additions to plant will, of course, 
come from the invoice book, or by transfer from 
cost sheets, in the same manner as the original 
machinery, and such replacements, alterations, or 
extensive repairs as truly increase the value of a 
machine, will be added to it in the manner shown 
in the foregoing example. Care must, however, 
be taken that the charges so added are only those 
which in a joint stock company would be properly 
charged against capital, and so admitted by a com- 
petent auditor; all ordinary repairs arising from 
wear and tear, and needful for keeping the machines 
in efficient working order, must be debited in the 
cost sheets to the department where the machines 





are used, and in the financial books to profit and 
loss repairs account. 


(To be continued.) 





THE WESTINGHOUSE ENGINE EXHIBIT: 
WORLD’S COLUMBIAN EXPOSITION. 
Tuts exhibit, which is partly shown on the present 
page, comprised : : 
Horse-Power. 
6 compound engines, each 1000 horse-power 6000 
2 ” ” 400 ” 800 
270 i 270 
125 ic 375 
125 vs 250 


7695 


” ” 


3 % ” 

2 standard engines ,, 

_14 engines, aggregating wet Peibtie a 
being the largest exhibit of engines ever made. 
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As a whole, however, the exhibit was not grouped, | working exhibit, and a second 25 horse-power standard 
but so disposed as to more effectively display the | was located by the Chicago, Milwaukee, and St. Paul 
variety of application ; and, in addition to the list,| Railroad in the light and heat car of their celebrated 
and unknown to he Westinghouse exhibitors, a 25; vestibuled limited train (see page 4 ante.) 
horse-power standard engine was placed in the wood- 


| The two standard 125 horse-power engines of the 





list were in regular service in the annexe of Machinery 
Building, furnishing power for the paper trade ex- 
hibit. 

The single 270 horse-power compound was located 
in the space of the pie, sir Electric and Manu- 
facturing Company, in the Electric Building, and was 
directly connected to a railroad generator of that 
power. In that case, as in all the others, the engine 
was shown in actual operation ; but, as the object of 
this combination was to demonstrate the operation of 
the unit, and as steam pressure was not available, the 
generator became the motor and the engine became 
the load. 

In Section 21 of the Machinery Building were the 
400 horse-power compounds, each belted direct toa 
4000-light alternating dynamo; these engines were 
operated by the Exposition from the day of dedica- 
tion, and were interesting as the only engines actually 
furnishing incandescent light for illumination on the 
opening day of the Exposition. 

The three 125 horse-power compounds were side by 
side in Section 22, each coupled direct to a continuous 
current dynamo, and were used as exciters for 
the incandescent power plant, occupying together 
a space but 15 ft. by 30 ft. The speed of these 
engines was 300 revolutions per minute, and one of 
them, for the purpose of exhibiting its possibilities, 
ran continuously at its rate of five revolutions per 
second until it reached the astonishing figure of over 
75,000,000 revolutions. It is difficult, if not impos- 
sible, to realise what these figures mean, and only by 
comparison is one able to even remotely conceive of 
them. For instance, the rim of its flywheel makes a 
linear speed of practically one mile per minute, so that 
if the engine were supported upon the flywheel as a 
locomotive, it would make the distance from New 
York to San Francisco in 50 hours, or but a little over 
two days. The engineers closed its throttle only with 
the end of the Fair, when its flywheel had accom- 
plished revolutions sufficient to have covered the cir- 
cumference of the earth many times. 

Further description of the standard engines is un- 
necessary, except, perhaps, to note the flexible coup- 
ling which forms the connection between engine and 
dynamo in the case of the 125 horse-power and 270 
horse-power compounds. With these all the elasticity 
of the belt connection is available, and they are par- 
ticularly valuable in this respect for the work for which 
they are intended—the electric railroad, The same plan 
of direct connection is followed in the case of the six 
1000 horse-power engines, except in this case the 
element of flexibility of the coupling exists only for 
alignment, while in the direction of the revolution the 
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coupling is as rigid as if the shafts were continuous. 
Its plan of construction is a system of drag links 
operating through a central floating plate, which is 
free to link itself to either shaft, and is also the 
medium for the transmission of 1000 horse-power to 
the 10,000-light alternating dynamo. 

All of these engines were condensing, two of them 
being connected to Wainwright surface condensers, 
two to Worthington jet condensers, and two to 
Wheeler surface condensers. They were located in 
two groups, one of which, in Section 24, contained four 
side by side, with a connecting runway between the 
platforms, and with spiral stairways at each extremity 
of the space ascending to the common platform. The 
remaining two were isolated in Section 27, with inde- 
pendent platform and stairways. 

But it was the engine itself that was the centre of 
interest, although there was plenty which merited atten- 
tion in the rest of the exhibit. The following detailed 
description, together with sections through the cylinders 
and steam chests on the preceding page, will render it 
clear. It is a steeple compound, but although the 
arrangement of cylinders and connections to the 
crank is the same as any other engine of its type, the 
similarity ceases at this point. The working parts 
are all inclosed, and flooded with lubrication, follow- 
ing the practice of the makers with their other types of 
engines. All packing is metallic, so that the necessary 
attention is restricted to an occasional take-up of lost 
motion. The engine runs at a speed of 200 revolu- 
tions a minute, and its entire weight is 65 tons. Over 
all it measures but 174 ft. high, and covers a floor 
space of but 11 ft. by 15 ft., while the whole combina- 
tion of engine and dynamo covers but 12 ft. by 30 ft. 
The flywheel is 11 ft. in diameter and weighs 12 tons, 
and the governor, which is of the same general 
character as the makers use on their other compound 
engines, weighs (with its wheel) 7 tons. The shaft is 
12 in. in diameter, the bearings are 13 in. by 30 in., 
and the crankpin dimensions are 1] in. by llin. The 
cylinders are 21} in. and 37in, in diameter respectively, 
by 22 in. stroke—the low-pressure being above the 
high-pressure, so that the pistons and rods may be 
completely disconnected without disturbing the cylin- 
ders. A fixed eccentric inside the crank case operates 


the low-pressure slide-valve, while only the high pres- 
sure piston valve is under the control of the governor. 
Upon a spindle carried at each end from the two 
rocker arms are supported all the reciprocating parts 
of the high-pressure valve gear, and part of this is 


a new form of inertia balance and steam starting gear. 
It may be remarked here that the real problem of high- 
speed steam engineering is a proper control of the 
pressures resulting from the inertia of the reciprocating 
parts. Of course the inertia pressures of the piston 
connections may be resisted by the crankpin or 
cushioned by compression, but in high speed and large 
powers, it is essential that the heavy valve gear carried 
by a free eccentric and flying weights should be pro- 
vided with some appliance to absorb the inertia strains. 
In these engines the valve gear weighs nearly half a 
ton, while the inertia strain amounts to over two tons 
at each extremity of the stroke, and, to resist this, an 
inertia balance is provided in the form of a compres- 
sion chamber, in which a trunk piston alternately 
compresses and releases the inclosed air. In this 
manner a varying resistance is obtained, which may be 
exactly suited to the inertia strains at all points of the 
valve stroke, and, automatically varying in degree as 
the stroke itself, varies to suit the different cut-offs. 
Furthermore, by maintaining a difference in the degree 
of compression at either extremity of the stroke, the 
weight may also be balanced, so that the only office 
of the eccentric becomes a means of mere impulse to 
keep up a vibration between two elastic forces, and— 
to govern. This cushioning device also serves as a 
steam starting gear after disconnecting the eccentric 
connections with the valve, through a simple cam 
movement, by admitting steam into the air chambers ; 
so that there are two distinct offices performed by the 
same mechanism, thus avoiding complication and con- 
sequent increased liability to derangement. 

Although not even the drawings of these engines had 
been completed a year previously, yet the last one had 
been assembled, worked under load and steam pressure, 
and delivered in Chicago before the opening of the 
Fair. Since their first day of service they were in 
daily operation, and, with the exception of legitimate 
adjustment, not a single change of detail was found 
necessary. Considering the extent of the plant, the 
number of these new engines, and the radical departure 
from their established practice of single action, which 
the builders, the Westinghouse Machine Company, of 
Pittsburg, have made, these performances were ad- 
mirable, and must certainly be very gratifying to the 
builders who have ventured so oak. 





CAR-WHEEL GRINDING MACHINE. 
THE machine illustrated on page 66 is designed for 
grinding wheels cast in contracting chills, and does 
the work with great accuracy; one man can handle 
and grind 200 wheels per day on it. It is not stopped 





to change wheels, but the emery wheel runs con- 
tinuously. The machine consists of a circular body 
casting, with a section removed so as to admit the 
wheels to be ground. Resting upon this, and bolted 
to it, is a spider with three arms, from the centre of 
which the wheel is suspended in position for being 
ground. Two of the spider arms are provided with 
centring rolls, capable of lateral adjustment to suit 
wheels of different diameters. The third arm of the 
spider is provided with a crosshead in which is 
journalled a vertical shaft, carrying at its lower end 
a friction clutch which bears upon the flange of the 
car wheel, communicating motion to it during the pro- 
cess of grinding. The vertical shaft is driven by power 
from a horizontal shaft overhead, with which it con- 
nects by bevel gearing. The emery wheel is encased 
in a cast-iron hood, in which is journalled the emery 
wheel shaft. The hood is also intended as a safeguard 
against accidents. It is provided with mechanism 
to give it vertical and lateral motion, enabling the 
operator to adapt the machine to wheels of different 
diameters and widths of tread. It is located on the 
body casting, at a point opposite one of the fixed 
centring rolls, and near the power roll and clutch. 
This clutch, besides revolving the car wheel, serves as 
an elastic point to allow irregularities to pass, and, in 
each revolution, to be acted upon by the emery wheel. 
The two centring rolls being rigidly adjusted (one 
directly opposite the emery wheel), they force all 
irregularities toward the emery wheel, and, until the 
wheel is reduced to an equal diameter at all points, 
and a truly cylindrical form, it will show on its tread 
the low places untouched. The machine, which was 
shown at the Columbian Exposition, and is the in- 
vention of Mr. J. R. Titus, is constructed by the 
Ensign Manufacturing Company, of Huntington, West 
Virginia. 





THE BRITISH TORPEDO-BOAT 
DESTROYER ‘‘ HAVOCK.” 

On page 67 ve gave an engraving of the new 
torpedo-boat destroyer Havock, the first completed of 
over thirty vessels of a similar type ordered from 
several shipbuilding firms throughout the country at a 
cost of from 33,500/. to 39,0007. each. These vessels 
have been previously described in ENGINEERING (see 
vol. lvi., pages 545, 612, and 674). The Havock is 
180 ft. long by 18 ft. 6 in. beam ; isa single-deck vessel, 
in form greatly resembling the first-class sea-going tor- 
pedo-boats built by Messrs. Yarrow and Co., the con- 
structors of the craft we are describing. Forward there 
is a long turtle deck, well elevated above the water- 
line, which covers in a lofty forecastle, in which the 
larger number of the crew are berthed. At the after 
end of this turtle deck is the usual conning tower with 
steering wheel. The next compartment is filled up 
with berths, and abaft a separate compartment is 
devoted to the cook, and contains also fresh-water 
tanks and two more berths. From the galley to the 
engine-room are the two boiler compartments, contain- 
ing each a locomotive boiler with copper firebox, 
working up to 180 lb. per square inch, and capable of 
generating steam sufficient for the development of 
1800 horse-power. The engine-room contains two 
sets of inverted triple-expansion engines, capable 
of developing collectively, without undue forcing, 3500 
horse-power, each set of engines driving ascrew. In 
the same compartment are two surface condensers, 
two centrifugal pumps and engines for driving them, 
fan engines, steam bilge pump, evaporator and dis- 
tiller, air-compressing engines, and engine dynamo 
for the search light ; and lastly, the engine for ac- 
tuating the rudder, which can be controlled from 
either the forward or after steering station. Abaft the 
engine-room are two cabins for the engine-room arti- 
ficers, then comes the officers’ mess-room withits pantry, 
and last of all, quite at the stern, a large store space. 
The armament consists of an 18-in. bow torpedo tube 
for firing direct ahead ; also two 18-in. swivel torpedo 
tubes for side firing, which are placed on a turntable 
aft. On the forward conning-tower, well elevated above 
the water-line, is a 12-pounder quick-firing gun, which 
practically has anall-roundrange. There are also two 
6-pounder quick-firing guns, one at each side, and 
finally a 6-pounder placed ona high stand near the 
stern, having a very extensive range of fire. The 
depth of the boat being so much greater than is neces- 
sary for head room, admits of a water-tight flat, or 
lower deck ; this has been built in the boat just above 
the water-line, extending from the stem to the forward 
stokehold, adding greatly to the safety of the craft 
in case of collision, and below, under the floors of the 
cabins, are spaces for magazines and stores. The coal- 
carrying capacity of the Havock is 60 tons, and the 
supply is placed in bunkers along each side of the 
boiler compartments, and is estimated to be sufficient 
for a run of 4000 miles ata 10-knot speed. The com- 
plement of officers and men to man this vessel is forty- 
two, for whom there is sufficient accommodation, but 
they are rather closely packed. The mean speed of four 
runs on the measured mile was 26.783 knots; the 
details of the trials have previously been reported. 


THE OIL-CARRYING STEAMERS ‘“DELA- 
WARE” AND ‘**LACKAWANNA.” 

WE commence this week, on our two-page plate and 
also on pages 74 and 75, the publication of illustra- 
tions of two steamers recently built for carrying petro- 
leum in bulk by Messrs. David J. Dunlop and Co., 
Port Glasgow. They were constructed to the order of 
the Anglo-American Oil Company, Limited, for their 
service between the United States and the United 
Kingdom. The steamers are on similar lines to, but 
larger than, the s.s, Manhattan, built by Messrs. Dun- 
lop for the same owners about 34 years ago, and which 
has since proved herself a very successful and eco- 
nomical steamer in the Atlantic petroleum trade. The 
two new steamers, named respectively Delaware and 
Lackawanna, are each 345 ft. long between perpen- 
diculars, 44 ft. broad, and 31 ft. 6 in. in depth, 
moulded, with a total deadweight carrying capacity 
of 5200 tons, 600 tons being allotted for coals and 4600 
tons for the cargo of petroleum. The subdivision of the 
veseel is very complete. There are in all ten thwartship 
water-tight, or oil-tight, compartments for the carriage 
of petroleum (Figs. 1 and 2). These again are divided 
bya longitudinal bulkhead running right fore and aft 
through all the tanks (Fig. 3). This fore-and-aft bulk- 
headis water-tight, although not constructed tostand the 
full test to which the cross bulkheads are subjected. In 
addition to the ten double tanks or compartments for oil, 
there is a large tank forward for carrying water ballast, 
while water may also be carried in the fore peak. The 
large tank is subdivided by the central bulkhead. 
Water ballast is also fitted aft under the engines, 
boilers, and in the peak. At both fore and aft ends 
of the series of oil tanks there is a cofferdam or well 
4 ft. wide, entirely separating the oil from the rest of 
the ship (Figs. 2 and 3), these cofferdams extending 
right up to the spar deck. 

The pumping power of this class of vessel being of 
the greatest importance, so as to give the quickest 
despatch at the loading and discharging ports, special 
care has been devoted to the designing of the pipe 
lines, and to the arrangement of all the pumps and 
valves, so that the cargo shall be worked in the most 
speedy and economical manner. The main pumps, of 
which there are two, were made by the Snow Steam 
Pumping Engine Company of New Jersey, and are of 
the usual duplex type, each having two steam and two 
water cylinders 14 in. in diameter, with a stroke of 
12 in. and a maximum output of fully 500 tons per hour ; 
but as we hope in a future issue to illustrate the 
pumping arrangement, as well as to give engravings 
of the — and details of the boiler, we defer a 
detailed description. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 8, 1894. 

MANUFACTURERS are beginning to feel more hopeful 
that the Wilson Tariff Bill will not get through, be- 
cause of the increasing discontent among threatened 
industrial interests, and the rising opposition of con- 
stituencies, which members of Congress are obliged to 
respect. At the same time, the Administration Whips 
will not admit that there is the slightest possibility of 
a failure to pass the Bill. Theiron trade is no better ; 
mills are generally idle. The rail situation has not 
improved. The large orders expected in January are 
not likely to be placed, The vote on the tariff ques- 
tion in the House will not be reached before January 
30, and brokers and railmakers say this has something 
to do with the holding back of orders. Steel billets 
are 16.50 dols. at Pittsburg, and steel rails will cost, 
perhaps, not over 17 dols. at most; which, with rails 
at 24 dols., leaves a margin wider and more satisfactory 
than can be had on any other product of steel mills. 
The outlook is not inviting, but the big and little con- 
sumers of iron will shortly be forced into the market. 
Forge iron has been liberally offered here at 12 dols. ; 
best No. 1 foundry can be had at 14 dols. Quotations 
on structural material cannot be given, as all con- 
tracts placed are on terms known only to buyer and 
seller. The larger concerns outside of the Pittsburg 
district are not booking any orders just now. The 
merchant-iron mills are generally idle. Pig-iron pro- 
duction has reached 100,000 tons per week. Strong 
concerns have -virtually withdrawn from the market, 
rather than meet the prices which have lately been 
mentioned by weaker concerns in need of money. Not- 
withstanding the oy 10 and the general unrest, 
there are reasons for believing that a general expansion 
of demand, accompanied by a slight improvement in 
prices, is not as remote a contingency as has been 
supposed. 


LAUNCHES AND TRIAL TRIPS. 
THERE was launched at Dundee on Saturday, the 6th 
inst., a screw steamer named Glasgow, for Messrs. James 
Rankine and Son, Glasgow and Grangemouth. The 








vessel was constructed by Messrs. W. B. Thompson and 
Co., Limited, and is of the following dimensions: Length, 
| 248 ft. 9in. ; breadth, 32 ft.; depth, 14 ft. 5 in. It is 
| intended to employ her in the service between Grange- 
mouth and Rotterdam, and for this purpose accommoda- 
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tion has been provided for forty-eight cabin passengers. 
The engines, made at Lilybank Works, Dundee, are of 
the triple-expansion type, and have cylinders 214 in., 
34 in., and 56 in. indiameter, with a piston stroke of 42 in. 
The boiler pressure is 170 lb., and the speed is expected to 
reach 13 knots. On deck there are three steam cranes and 
two steam winches. Steam steering gear has been intro- 
duced, and the vessel, whose tonnage is 1050, is fitted with 
water-b=llast arrangements. 

Mes rs. Armstrong, Mitchell, and Co. launched on the 
6th in t., at their Walker shipyard, on the Tyne, the 
Euplectela, for Messrs. M. Samuel and Co., of London. 
She is a spar-decked vessel of 340 ft. in length, 44 ft. 
beam, and has a moulded depth of 31 ft., and is being 
superintended by Messrs. Flannery, Baggallay, and John- 
son, London, and Captain Coundon, marine superin- 
tendent. She is for the carriage of oil in bulk and general 
cargo, and is subdivided into numerous tanks, with a 
total capacity of 4860 tons of oil, and large bunkers. The 
engines and boilers will be capable of propelling the 
vessel at fully 10 knots at sea, and will be fitted by the 
Wallsend Slipway Company, of Wallsend. 


Messrs. Earle’s Shipbuilding Company, of Hull, launched 
on the 10th inst, a twin-screw steamer, built by them for 
the Great Eastern Railway Company’s Continental ser- 
vice between Harwich and the Hook of Holland. This 
vessel, which was named the Berlin, is a steel twin-screw 
steamer 302 ft. in length by 36 ft. beam, and has two 
separate sets of triple-compound engines, expected to give 
a speed of about 18 knots. The cabin accommodation is 
similar to the Chelmsford (see ENGINEERING, vol. lv., 
page 779), which was built by the same firm for the Hook 
of Holland route last summer, the Berlin being a sister 
ship, with the exception that she has a little more length 
and beam. The Great Eastern Railway Company intend 
to have four boats of this type to perform the service. 


In the early spring, or as soon as the state of the ice 
— the three Russian battleships, Sevastopol and 

etropaulovsk, each of 10,960 tons displacement, 10,600 
indicated horse-power, and 17 knots speed, and Sissoi 
Veliki, of 8880 tons displacement, 8500 horse-power, and 
16 knots speed, will be launched at St. Petersburg. The 
two first-named ships will each mount four 12-in., eight 
8-in., and twenty-four smaller guns ; the third will carr 
four 12-in., six 6-in., and eighteen minor weapons. ac 
vessel has a complete water-line belt with a maximum 
thickness of 16 in. ; and the two larger have 10 in., while 
the smaller has 14 in. armour on the turrets. 





The screw steamer Ardanrose proceeded down Belfast 
Lough on her trial trip on the 15th inst. The vessel has 
been built to the order of Messrs. Clark and Service, of 
Glasgow, for the Ardan Steamship Company, Limited, 
and is a sister ship to the Ardandhu, lately completed 
by the same builders. The principal dimensions are: 
Length, 281 ft.; breadth, 39 ft. 6 in. ; depth moulded, 
25 ft. 4 in.; gross tonnage, 2130. The machinery has 
been constructed at Messrs. Workman, Clark, and Co.’s 
engine works, Queen’s-road, and consists of triple-expan- 
sion engines and two steel boilers working at a pressure 
of 180 lb. These boilers are fitted with Howden’s system 
of forced draught. On the measured mile an average 
speed of 13} knots was attained. 





The Burmeister and Wain shipyard in Copenhagen has 
just completed an ice-breaking steamer for the town of 
Odense. The dimensions are: Length, 70 ft. ; breadth, 
19 ft. ; depth in water, without water ballast, 9 ft. aft and 
64 ft. forward. The engine indicates 220 horse-power, 
but can be forced up to 275 horse-power. There are two 
water-tanks aft, from which the water can be led to a 
water-tank forward, when the steamer is required to 
break the ice by its weight. The steamer is very heavily 
built to highest class Bureau Veritas. The cost is 37500. 
It is fitted with a powerful electric projector. Ata trial 
trip the steamer easily broke 5-in. ice at half-speed. 





MISCELLANFEA. 
Tur Birmingham Association of Mechanical Engineers 
a a visit on Saturday, January 13, to the Corporation 
Vater Works, Aston, Birmingham. 


Ata meeting of the Newcastle-on-Tyne Association of 
Students of the Institution of Civil Engineers, held in the 
Durham College of Science, on the 10th inst., a paper on 
**Piles and Pile- Driving” was read by Mr. J. R 
Buterden, A.M. Inst. C.E. 


The Congo Company contemplates the building of a 
telegraph line from Boma, over Matadi, Leopoldville, and 
Stanley Falls to the Tanganyika Lake. The total dis- 
tance is about 4800 miles, and thecompletion of thewhole 
line will occupy several years. The section Boma-Kenge 
is expected to be finished during 1894-95. 


The Swedish Naval Department is recommending the 
building, during the next few years, of two additional 
ironclads—besides the completion of the one of the Svea 
type now in course of construction—two despatch vessels, 
- mine boats, and an extension of the stationary mine 

efence. 


The traffic receipts for the week ending January 7 
on thirty-three of the principal lines of the United King- 
dom amounted to 1,226,134/., which was earned on 18,522? 
miles. For the corresponding week in 1893 the receipts 
on the same lines amounted to 1,192,919/., with 18,3004 
miles open. There was thus an increase of 33,215/. in the 
receipts, and an increase of 2224 in the mileage. 





The Lords Commissioners of the Admiralty have decided 
to adopt the designs of, and have placed the order with, 
Messrs. Baxters, Limited, of Sandiacre, Nottingham, 
for the steam cable gear required for the new cruisers 
H.M.SS. Talbot, Minerva, and Eclipse, recently laid 
down at Devonport, Chatham, and Portsmouth Dockyards 
respectively. 

A new system of ship ventilation has recently been 
fitted on several steamers by Messrs. Baird, Thompson, 
and Co., ventilating engineers, of Glasgow and London. 
Downcast and upcast shafts are fitted at either end of the 
holds to be ventilated, and ejectors, worked by compressed 
air, are fitted at the bottom of the upcast shafts. A 
manatee circulation of air through the holds is thus 
secured. 


Steamers are used on a continuously increasing scale in 
the German sea-fishing industry. The first fishing 
steamer was used in 1884, in 1888 there were twelve, in 
1890 twenty-four, in 1891 forty-six, and in 1892 sixty-one 
steamers. Each of these steamers costs on an average 
6000/., so the whole fleet represents about 370,000. They 
all use German coal, and the requisite ice is also collected 
close to their respective ports. 


The Department of Science and Art has_ received 
through the Foreign Office a despatch from Her Majesty’s 
Minister in Chile, in which it is announced that the 
opening of the Santiago (Chile) Mining and Metallurgical 
Exhibition, 1894, has been etches. from April until 
September of this year; but, that, notwithstanding this 
deferred date of opening, all proposed exhibits can at once 
be forwarded to Santiago. 


In a discussion on electric blasting, by the American 
Society of Civil Engineers, several speakers stated that 
there was but little need for insulating the leading in 
wires. Even in salt water, naked wires worked per- 
fectly, from six to seven charges being exploded without 
any trouble from misfires. In fact, up to a length of 
100 ft. these wires require no insulation when laid in 
water. On land insulation is of even less importance. 


In a paper on ‘‘ Furnace v. Foundry Practice,” re- 
cently read before the Western Foundrymen’s Associa- 
tion, Mr. E. A. Wheeler, of Sharon, Pa., advocates the 
common use of analysis of foundry irons. He remarks 
that two casts from a furnace are seldom alike in compo- 
sition, and that this is the cause of frequent complaints, 
whereas, if the foundryman stated what analysis he 
wished his pig to have, there would be no difficulty in 
fulfilling his requirements. 


The Glasgow University Engineering Society held its 
fifth ordinary meeting on Tuesday, the 16th inst., Pro- 
fessor Biles, M.C.I.N.A., presiding. The chairman 
opened an interesting discussion on ‘‘The Relative 
Merits of Keel and Centre-Board Yachts.” At the close 
of the meeting a number of slides, illustrative of every 
class of yachts, were, through the kindness of Messrs. 
Adamson, photographers, Rothesay, and Mr. Wilfred 
Hunt, shown on the screen. 


Tt is interesting to note that high-speed engines are 
now being experimented with for driving mill shafting. 
Thus Messrs, Willans and Robinson, amongst their orders 
for the Willans central engine last year, amounting to 
18,950 indicated horse-power in all, had several for mill 
driving ; one of these was for a 570 horse-power engine 
for a flax mill in Belfast, and another for a 540 horse- 
power engine for a flour mill in Germany. Of course the 
great bulk of the work done was for central station elec- 
tric lighting, much of the output being repeat orders. 


The Railroad Commission of Ohio have recently made 
a somewhat curious pronouncement upon the pon: Bor of 
country roads. They estimate that some 400,000,000 dols. 
would be required to improve the existing highways in 
the State, and that even then the cost of transport by road 
would be 25 cents per ton-mile, which seems rather an 
extravagant sum. On the railways of the State the cost 
of transport is said to be 3d. per ton-mile. Comparing 
these figures, the Commission suggest that instead of 
spending money on improving the highways, steel rails 
should be laid along them, and electric traction adopted. 


The Archduke Carl Salvator of Austria has invented 
an automatic mitrailleuse, which has been most satis- 
factorily tested, and which is the outcome of exhaustive 
experiments. It is capable of firing some 450 to 480 
shots per minute, and smokeless powder can be used; 
40,000 shots are understood to have been fired through 
one barrel without any drawback. The cost for one 
mitrailleuse is about 1007. The Archduke Carl Salvator 
has previously made several inventions connected with 


*| firearms ; in the present case he has been assisted by 


several Austrian officers, 


Colonel W. M. Ducat, R.E., recently held a Local 
Government Board Peay | into the application of the 
Horfield Local Board and Barton Regis Sanitary Autho- 
rity for sanction to borrow the sum of 11,948/. for works 
of sewerage and sewage disposal. The Bristol Sanitary 
Authority decline to allow the Horfield Board to convey 
their sewage into the Bristol system, and therefore it 
is necessary to construct the works for which the loan is 
now required. Mr. Cotterell, C.E., the engineer for the 
scheme, stated that the works had been designed for the 
International process. The inspector said he felt the 
scheme was a good one, and the inquiry terminated in 
the usual manner. 


The Egyptian State Railways have just bought a 
mixed line of steel from various manufacturers, and the 
following particulars — be of interest: From Fried. 
Krupp, Essen, 2400 kilogrammes mild plate steel at 
81. 10z. per 1000 kilogrammes, 4000 kilogrammes round 
tool steel at 8/. 15s, From Ibbotson Brothers and Co., 





Globe Works, Sheffield, 170 kilogrammes round sprin 

steel at 30/. — 1000 kilogrammes. From the Cockeril 
Company, Belgium, 20,750 kilogrammes flat spring steel. 
From the Solinger Gusstahl Actienverein, Solingen, 
4300 kilogrammes round tool steel at 500 francs per 1000 
kilogrammes (about 20/. per ton), and 5609 kilogrammes 
square tool steel at the same price, 


The Dockyard authorities at Portsmouth do not expect 
that they will be able to lay down the keel-plate of the 
new first-class battleship Majestic upon the blocks until 
the beginning of February. ‘The ship will be the largest 
ever built in the yard. Ti has been decided to lay her 
down in No. 13 dock, where the Royal Sovereign was 
floated out by the Queen. The head of the dock will 
have to be lengthened to accommodate the battleship. 
The greatest length of the dock is 416 ft., and its width 
at the entrance is 82 ft., while the Majestic will measure 
390 ft. by 75 ft. beam. The dock is at present occupied 
7 the Repulse, and until the work upon her is com- 
p ~% the preparation of the blocks cannot be proceeded 
with, 


A new steam fire engine of 260 gallons capacity has 
just been constructed by Messrs. Shand, Mason, and Co., 
of London, to the order of Mr. J. C. Wills, a well-known 
resident of East Stonehouse, for presentation to the town, 
The ceremony of handing over the new engine to the 
Local Board took place on Tuesday, January 9, in 
conjunction with the opening of the Town Hall by the 
Earl of Mount Edgcumbe. The engine is similar in 
design to the powerful 450-gallon double-cylinder engine 
recently supplied to the London Count: Cuunell by the 
same firm. At the trial steam of 100 lb. pressure was 
raised from cold water in 6 minutes 40 seconds, and a }§-in. 
jet projected to a height of 160 ft. 


It appears that the legal right of workmen to combine 
is still doubtful in the United States. The receivers of 
the Northern Pacific Railroad have obtained injunctions 
against the leaders of the various labour organisations, 
enjoining them not to hinder the working of the railway, 
or to interfere ‘‘in any manner” with free men taking 
the place of strikers. One of the injunctions obtained 
also restrains the employés and unions from ‘* combining 
and conspiring to quit, with or without notice, the ser- 
vice of the road, with the object of embarrassing or 
crippling its operation, and generally from interfering 
with the officers or agents of the receivers.” As regards 
this particular provision, there appears to be doubt as to 
its legality, and the matter can only be settled by the 
Supreme Court, 


Some rather curious results were exhibited in some 
transverse tests of old rails recently made at the Water- 
town Arsenal. When tested with the head in tension 
and the flange in compression, the rails broke off short 
without bending, but when tested the other way up they 
bent without breaking. On planing about ;), in. of the 
metal off the head, the rail bent without breaking, in 
whatever direction it was tested, provided that the ,', in. 
was taken off both top and corners. The explanation 
given is that the metal on the top and corners had been 
rendered hard and brittle by the action of wheels running 
over it when in place on the line. This broke easily in 
tension, and the fracture, once started, went across the 
whole section. When, however, this brittle Jayer was 
removed, the tendency to crack no longer existed, and the 
rail bent instead of breaking. 


The Board of Trade returns for the past year show a 
serious falling off in imports and exports connected with 
the metal industries, the items of machinery and mill- 
work alone showing any improvement. The imports of 
metals were valued at 20,629,317/., a decrease of 470,367/. 
on the returns for 1892. The exports of the same, includ- 
ing hardware, with the exception of machinery and mill- 
work, were valued at 30,866,267/., a decrease of 2,177,649. 
The exports of machinery and millwork were, however, 
as already stated, more favourable, being valued at 
13,970,285/., an increase of 82,928/. The imports of 
chemicals diminished from 6,680,5391. to 6,353,643/., but 
the exports showed a flattering increase, viz., from 
8,548,893/. to 8,695 2347. It is to be hoped that this is 
a first step towards our regaining our lost supremacy in 
the chemical industries. 


Some very interesting experiments on the counter- 
balancing of locomotives were recently made with the 
experimental engine erected at the Purdue University. 
The engine in question is an ordinary locomotive, so 
mounted that its wheels run on rollers, the requisite 
resistance being obtained by braking these. A wire of 
soft annealed iron was introduced between the wheels and 
the rollers on which they ran. As the wheels revolved 
the wire was drawn through between the wheel and 
roller and flattened in the process. As the speed 
rose, however, a point was reached where the wire was 
not flattened a due to the variation in the 
pressure between the wheel and the roller, caused by the 
centrifugal force of the counterweights, which, at a 
certain part of the revolution, tend to raise a locomotive 
wheel from the rail. With the Purdue locomotive the 
wire showed that at 40 miles an hour this effect of the 
counterweights was sufficient to raise the wheel from the 
rail, At higher speeds the wheel would, of course, be 
raised still higher, thus subjecting the rail to a severe 
hammering action. As the centrifugal force varies as 
the square of the number of revolutions, and only as the 
first power of the radius, it would seem that locomotives 
with large wheels should punish the track lees at high 
speeds than those with small wheels. Certainly, broken 
rails seem commoner in the States than here, though it 
must also be borne in mind that, on the average, heavier 
rails are used here, which would aleo tend to diminish 
the breakages. 
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THE OIL-CARRYING STEAMERS “DELAWARE” AND «“LACKAWANNA.” 
CONSTRUCTED AND ENGINED BY MESSRS. DAVID J. DUNLOP AND ©O., PORT GLASGOW 
(For Notice, see Page 72.) 
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cee ETE Af " ee \ The water in the basin of the free harbour 

ues tion reese he Med USS \ . having reached the same level as in the 

‘foe wD an: = maids -——- Demag fratti Me ® eae tee . SE. Sound outside, several sluice dams are 

Vij a oS gonna co | now being removed by various means. In 

Ao i wane e aN a \ the southern reservoir a large dredger is 

; removing the bottom down to 30 ft. below 
ordinary water level. 











Strate INSURANCE IN GERMANY.—There 
are at present some 74 millions of persons 
compulsorily insured against sickness, 11 
millions against incapacitation, and 18 
millions against accidents. As all inde- 
pendent artisans also will have to be 
Insured shortly against accidents, the 
number is likely to reach 20 millions. 














BELGIAN Briquetres.—The exports of 
briquettes from Belgium in the first eleven 
months of last year amounted to 437,231 
tons, as compared with 313,833 tons in the 
corresponding period of 1892, and 328,566 
tonsin the corresponding period of 1891. 
France was the largest foreign consumer 
of Belgian briquettes, having imported 
207,837 tons in the first eleven months of 
last year, as compared with 161,006 tons 
in the corresponding period of 1892, and 
ig a4 tons in the corresponding period 
fe) ; 
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ROYAL METEOROLOGICAL SOCIETY. 

Tue annual meeting of this Society was held on Wed- 
nesday evening, the 17th instant, at the Institution of 
Civil Engineers, Westminster, Dr. C. Theodore Williams, 
President, in the chair. 

The Council, in their report, stated that the Society had 
made steady and uninterrupted progress during the year, 
there being an increase in nt number of fellows, and the 
balance of income over expenditure being greater than in 
1892. They also reported that Dr. C. Theodore Williams, 
previous to vacating the office of President, had expressed 
a desire for the formation of a fund for carrying out ex- 
»eriments and obzervations in rg porwr & and that he 
had generously presented to the Society the sum of 100/. 
to form the nucleus of a research fund. 

The President, Dr. C. Theodore Williams, in his vale- 
dictory address, gave an account of the climate of South- 
ern California, which he made most interesting by ex- 
hibiting a number of lantern slides. In the autumn ot 
1892 Dr. Williams visited this favoured region, chiefly 
with a view of investigating its present and future re- 
sources, and its suitability for invalids. After describ- 
ing the entrance into California from Utah and Nevada, 
the general geography, and the mountain ranges, he 
pointed out that the mountain shelter is tolerably com- 
plete, and that the protected area consists of (1) valleys, 
chiefly running into the coast range from the sea and 
rising to various elevations, such as the fertile San Fer- 
nando and San Gabriel valleys, or else (2) more or less 
extensive plains, as those of Santa Aiia and San Jacinto. 
Southern California is subdivided into two portions, east- 
ern and western, by the Sierra Nevada, and its spurs, the 
San Gabriel and San Bernadino mountains. The climate 
of the eastern portion, which is an arid region, is very dry, 
very hot in summer, and moderate in winter. The climate 
of the western portion has three important factors, viz., (1) 
its southern latitude; (2) the influence of the Pacific Ocean, 
and especially of the Kuro Siwo current, which exercises a 
similar warming and equalising influence on the Pacific 
coast of North America as the Gulf Stream does on the 
western coasts of the British Isles and Norway ; and (3) the 
influence of mountain ranges, these affording protection 
from northerly and easterly blasts, and also condensing the 
moisture from the vapour-laden winds blowing from the 
Pacific. Dr. Williams then gave particulars as to the 
temperature and rainfall at Los Angeles, San Diego, 
Santa Barbara, and Riverside. From these it appears 
that the climate of Southern California is warm and tem- 
perate, and, on the whole, equable, with more moisture 
than that of Colorado, and that it is a climate which 
would allow of much outdoor life all the year round. 
The President next described the effect of the 
climate on vegetation, and showed what results had 
been obtained by diligent watering and gardening in this 
beautiful region. Wine and brandy are made in South 
California, but oranges and lemons are the leading crops, 
varied with guavas, pineapples, dates, almonds, figs, 
olives, apricots, plums, and vegetables. On higher land 
apples, pears, and cherries bear well, and our English 
summer small fruit is also grown, while strawberries 
ripen all the year round, and are plentiful except in 
July and August. Dr. Williams concluded by saying 
that many an invalid has regained vigour and health, as 
well as secured a competence, in the sunny atmosphere of 
Southern California. 

Mr. R. Inwards, F.R.A.S., was elected President for 
the ensuing year, 





H.M.S. ‘* RESOLUTION.” 
To THe Epiror or ENGINEERING. 

Srr,—The admirable leading article in ENGINEERING 
of the 5th inst. on the subject of the Resolution and Sir 
E. Reed’s letter in the Z'imes will, it may be hoped, have 
greatly tended to allay the not unnatural anxiety which 
has been created by exaggerated newspaper accounts of 
that ship’s behaviour on her first voyage from England. I 
may at once say that, in the light of such information as 
has now been allowed to transpire, there may have been 
some (perhaps pardonable) exaggeration in the officer’s 
letter which the Z'imes published at my suggestion. If 
my covering letter gave some colour to any undue dis- 
paragement of an undoubtedly fine battleship, I am 
sorry. Anyhow, it is a mavter for congratulation that 
the publicity given in the press and in Parliament has 
elicited a partial statement of facts, which, I submit, tends 
far more to restore confidence than undue reticence. 

Scientific men, as well as practical seamen, will gene- 
rally agree in the very clear exposition which ENGINEERING 
has given on the points bearing on the seaworthiness of 
the Resolution. There are, however, a few considera- 
tions to which it is, I think, important to draw attention. 
Firstly, the theory that ships of great stability are the 
greatest rollers requires qualification. It is quite true 
that broad ships (the Resolution class are nearly three 
times as broad as deep in the water), having much initial 
or statical stability, are great rollers. Like a piece of 
flat board 1 ft. wide by 4 in. thick, they try to conform 
their inclination to the slope of each wave. Add to this 
cause the momentum of side armour, swinging on a radius 
of about 38 ft. from the centre, and tending to carry the 
ship beyond the inclination of the wave surface; and again, 
add the absence of bilge keels and practical absence of main 
keel (as in the Royal Sovereign class), and you have a great 
roller, possibly a dangerous roller, as the statical stability 
rapidly diminishes at excessive angles, and the centre 
of gravity is comparatively high. The case of vessels 
having great stability owing to the low position of the 
centre of gravity is totally distinot. hese may roll 
deeply, but they never can roll dangerously. As a 
matter of fact, racing yachts (quoted in ENGINEERING), 
which have more righting power than any known vessel, 





are, unless very broad, not great rollers, and, of course, 
rolling over would be a physical impossibility. Take, 
again, the old ‘‘lead mines” instanced in ENGINEERING, 
i.e., vessels with a heavy cargo low down. It was not 
excessive rolling which was their fault, but, on the con- 
trary, their excessive righting power to check rolling, 
which, after the impulse of a wave, caused them to jerk 
back to the vertical with such suddenness as to endanger 
their masts and to strain their hulls, so that many 
foundered, but never by capsizing. The great roller, on 
the contrary—a marked peculiarity—is the ship which 
pauses at the end of the roll, so as to give an unpleasant 
momentary impression of doubt whether the ship would 
right herself. So, again, the statement that stability is 
deliberately sacrificed to obtain steadiness of platform 
must not be accepted without great qualification. In 
the first place, the desired result has not been attained, 
as evidenced in the Royal Sovereign class, which rolls 
much, notwithstanding the centre of gravity being high, 
if not unduly so. In the second place, I would ask, 
What designer would not gladly (if he could with due 
regard to other requirements) increase the angle of vanish- 
ing stability? the angle at which the centre of gravity— 
owing to its relative height—instead of rising with in- 
creased inclination, begins to fall. 

Secondly, your remarks about the period of the ship 
synchronising with the period of recurring waves are 
most apposite, and not sufficiently attended to. In 
heavy seas, a scientific seaman will time the recurrence 
of waves, and never allow it to synchronise with his 
ship’s known period. An alteration of course of acouple 
of points, or an alteration of speed, will always destroy 
the synchronism, and thus obviate what might become 
a source of danger. 

Thirdly, it used to be, and no doubt still is, compulsory 
on officers to measure extreme rolls. It was stated in 
Parliament that no reliable observations for roll were 
taken! Is it conceivable that so simple, interesting, and 
important an observation was omitted? I imagine the 
engineer on duty, if allowed, could have supplied the 
information, seeing that it was an essential point for the 
ship’s safety. I may here observe that the amount of roll 
is not usually obtained by pendulums or by clinometers. 
Pendulums are of little value unless placed at the centre 
of gravity of theship. If so placed (as is sometimes the 
engine-room one), they will give the roll with fair 
accuracy ; but the common and most reliable method is 
the simple contrivance of ‘‘ battens,” a batten on a pivot 
being pointed by an officer on the bridge to the horizon 
at the extreme roll, and its angle from the ship’s hori- 
zontal line of deck measured. 

Fourthly, it is most satisfactory to learn that the 
accumulation of 4 ft. or 5 ft. of water in the engine-room 
was only due to omission of common precautions to close 
apertures, and not to any structural weakness in the hull 
proper. But this is not a matter to be lightly treated. 
Four feet or 5 ft. of water in a vessel of much rise of floor 
would be of little moment, but in a flat-floored ship (like 
our battleships) the amount is serious, and, if increased, 
might well have risked putting out the fires, or, at least, 
making it very difficult for the stokers to keep steam. 
A ship’s preparation for heavy gales is hardly secondary 
in importance to her preparation for battle, and should 
form an important part of her inspection at the home 
port before leaving. And if it be in any degree true 
that, when prepared for bad weather, there was only one 
small hatchway for 700 men to pass up and down, and 
that the atmosphere below became poisonous, so great a 
defect might have been ascertained by keeping the ship 
‘bottled up,” as for a gale, for a day or two in port, and 
would certainly have been remedied. 

Fifthly, granting that no risk of rolling over exists 
under any circumstances, there is still every reason to 
adopt such measures as will prevent excessive rolling. It 
is enough to mention the necessity of a steady gun 
platform, and also, a matter not always considered, the 
risk of injury to boilers owing to many of the tubes at 
every deep roll being above the water level, and thus 
becoming unduly heated. Nor should the great strain on 
the holding-down bolts of the boilers be forgotten. Ever 
so little play may cause the fracture of a steam pipe, and 
it is needless to dilate on what that means in a closed 
stokehold. 

One word more. It must not be supposed that discus- 
sions on the seaworthiness of ships are calculated to dis- 
courage Her Majesty’s naval forces. Seamen are used 
to carry their lives in their hands and to make the best of 
the a they sail in, without question. All the more 
reason for anxious care on the part of those responsible 
for the ships, and that naval officers, qualified by a life- 
time of experience and study of the principles of naval 
construction, should express their opinion. 

I am, Sir, your obedient servant, 
ALGERNON DE Horsey, Admiral. 

Cowes, January 15, 1894. 





BALANCING OF ENGINES, AND BRIDGE 
FAILURES. 
To THE EpITOR OF ENGINEERING. 

Srr,—The conclusions appended to the lengthy mono. 
logue appearing under the above heading in the corre- 
spondence columns of your last issue, being somewhat 
indefinite, I venture to suggest the necessity for greater 
elucidation, at the risk of wearying your readers. 

As most engines are required to spend the major por- 
tion of their active existence with the working fluid in 
circulation, the desirability for setting aside the con- 
sideration of the same can scarcely be conceded ; in fact, 
the greater portion of the essay in question seems to deal 
elementarily with the possibly conflicting requirements 
of utilisation of crank effort and balance of axial stresses ; 
the mass of the revolving counterweight is absolutely 





inoperative in modifying the crank effort, which depends 
simply upon the instantaneous moment of the steam stress 
and inertia stresses of the piston and its connections to 
the crankpin. 

A vertical engine may be supposed, without undue 
extension of imagery, to be precisely a horizontal motor 
set up on end, but as the axial disturbances due to the 
acceleration of the moving parts are greatly in excess 
of those in a normal direction, the net result in the 
former case is merely a tendency to alternately lift and 
depress the total mass, or at worst, if centre of gravity 
and centre line are not coincident, to rock the whole in 
a vertical longitudinal plane ; in the latter case frictional 
resistance to vibrations of the whole body in a horizontal 
plane must be aided, and, if possible, entirely superseded, 
by the “pull” of efficient counterweights in order to 
attain high speeds with economy and safety. 

As the disturbance of load on rail due to the radial 
pull of a counterweight equivalent to little more than 
half the mass of the moving parts, is considered quite 
as much as is desirable, the obvious suggestion to the 
seeker for high speeds is to couple a pair of axles and 
distribute fully equivalent counterweights equally be- 
tween both—certainly a more satisfactory and less ex- 
pensive arrangement than the counterweighted crank 
advocated by Mr. Rolfe, though it may impose a slight 
strain on the ry when running without steam ; 
as the record is held by engines constructed on this 
principle, the suggestion has higher credentials than the 
mere recommendation of the writer. 

Mr. Rolfe’s statement as to the habitual disregard of 
inertia stresses by the engineers’ department will be 
news to many. It may safely be said that no responsible 
firm of bridge-builders would countenance such a prac- 
tice, and the sooner the company in question (for surely 
such neglect is not general) takes steps to secure an 
efficient staff the better for all concerned. 

Broken springs are earning an unenviable notoriety in 
connection with railway accidents in this country, and 
such safeguards as elaborate hangers and rubber washers 
are far less efficient than the simple equalisers neglected 
by our fashionable builders, but which are possibly an 
item in reducing expenditure on the line that runs its 
locomotives to best advantage. 


Yours, &e., 
J 


January 15, 1894. 





THE PATENT OFFICE LIBRARY. 
To THE EDITOR OF ENGINEERING. 

Srr,—I think your readers would be astonished if they 
knew what an enormous amount of money has been ex- 
tracted from the pockets of inventors, over and above the 
expenses of —— to grant “protection” to the 
individuals who have committed the crime of inventing 
something new and useful. 
startling. 

From 1617 to 1852 14,359 patents were applied for, and 
most of them completed, at an average cost to the appli- 
cants of 4001. each. ‘The surplus on each would average 
3007. This would produce a net surplus of 4,307,700. 

From 1852 the surplus steadily increased, and attained 
its highest point in 1883, when it reached 172,527/. 11s. 2d. 

he new law coming in force in 1884 must have upset the 
expectations of the authorities, as the surplus dropped to 
39,7047. 4s. in 1884, 10,7697. 5s. in 1885, and in 1886 there 
was a deficit of 2813/7. 5s. 11d. 

From 1887, with a surplus of 42,7027. 2s. 5d., to 1890, 
the increase has been steadily rising, 1890 producing a 
surplus of 109,3662. 8s. 44d. 

he total ‘‘surplus ” amounts to the enormous sum of 
7,311,507/. to the end of 1892. 

Now with such an amount as this to handle, one would 
think there would be no meanness displayed as to the 
supply of new books-to the library. Yet it is the fact 
that from 1890 there has been nothing but stagnation in 
this respect. New books which ought to be on the shelves 
are not bought for want of funds! Old books remain 
unbound. Old specifications are getting ragged and out 
of print. And this is the recompense to inventors for 
their seven millions of surplus. Surely those who 
subscribe so heavily for ‘‘ protection ” ought, at least, to 
have access to the very latest productions relating to 
science and research. 

The library is very useful, as far as it goes, and the 
officials freely afford every assistance to readers and 
searchers. Zhe fault is to be traced to those who hold the 
purse-strings, and meanly refuse to dole out a few pounds 
from the enormous surplus continually flowing into their 
hands. These people appear to be entirely ignorant of 
the loss and disappointment endured by an inventor who 
applies for a foreign patent, and receives a refusal, accom- 
— by a reference to a recent work which is in the 

oreign library, but 7s not in the British library. 
Yours truly, 
: Tuomas Moy. 

8, Quality-court, W.C., January 15, 1894. 


The figures are really 





MACHINERY v. MANUAL LABOUR. 
To THE Epitor or ENGINEERING. 

_Sir,—It is a remarkable and gratifying sign of the 
times for an influential technical journal like yours to 
concern itself with ethical questions, though as engi- 
neering, like all other progress, is dependent upon social 
conditions, there is certainly nothing surprising in the 
innovation. 

Your correspondent is quite on the wrong tack when 
he can see no remedy for the evils resulting from the 
displacement of labour by machinery but the curbing of 
inventive genius. The natural effect of labour-saving 
appliances would obviously be the lightening of toil, 
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and, indeed, were it not for the extreme cheapness of 
manual labour, we should soon see all arduous or dis- 
agreeable work abolished, and human energy confined to 
skilled intellectual or artistic pursuits. But, under the 
present system, the nearer the approximation to what 
ought to be such a happy consummation, the greater 
would be the number of unemployed and destitute, nor 
would even the capitalist obtain much advantage, since 
—as your correspondent perceives—effective demand for 
goods would be restric by the very operation of the 
means for increasing the supply. 

All this simply shows to what a ludicrous impasse the 
capitalist system is leading us. If consumption kept 
pace with output, there could never be such a reductio ad 
absurdum as over-production simultaneously with wide- 
spread want, nor men unable to find work while yet in 
dire need of the very things they are able and willing to 

roduce. But so long as all the increased profits resulting 
rom new machinery go, not to the workers, but to the 
owners of this machinery, whose consumption of goods, 
even if they spent instead of accumulating all their 
money, cannot keep pace with the rapidly and indefinitely 
increasing supply, a constant army of unemployed is in- 
evitable, and the recurring phenomena of depressions and 
crises must continue in ever-increasing severity. 

The only remedy is that so clearly set forth by Dr. 
Hertzka in his Seok ‘* Freeland,” and about to be carried 
out on an experimental scale by the establishment of a 
colony in the highlands of Central Africa, to which a pre- 
liminary expedition will start next month. This consists 
in the collective ownership by the workers themselves of 
all land, buildings, and machinery, so that in proportion 
as their production is increased so will their power of con- 
sumption be enhanced, and the result of every addition to 
their capacity of producing will be, instead of super- 
abundance for a few, and increasing wretchedness for the 
rest, ample comfort, wealth, leisure, and freedom from 
anxiety for all. 

Under such a system human genius could have the 
freest and fullest play, with the assurance that any new 
invention would equally benefit every individual, and 
under such circumstances mechanical progress would 
make such advances that the achievements of former 
years would be put into the shade. As any speculation 
regarding the results of such unexampled prosperity on 
the development of the race, and the aspect of the world 
in general, would lead me into a rhapsody quite out of 

lace in a practical and matter-of-fact periodical, I will 
ae these to be worked out according to the imagina- 
tions of your various readers. 

Evactustses A, PHIPSON. 

Selly Oak, January 8, 1894. 








STEAM JETS. 
To THE Eprror oF ENGINEERING. 

Sir,—I think your readers who have followed this 
correspondence will agree that Mr. Granger has in no 
way upset the results arrived at by Messrs. Meldrum in 
their very careful experiments, which plainly proved that 
Mr. Granger’s nozzle was 80 per cent. more wasteful than 
a solid jet. The fact is painfully evident that, after all 
the random and misleading statements in the press, he is 
unable to mention a single case (as asked in my last 
letter) where such economy as he claims has been proved 
in practice, and your readers may be safely left to draw 
their own conclusions from his silence. He seems to imply 
that Iam anxious to discredit his invention, but his 
sensitive disposition fails to see that the extraordinary 
claims of economy put forward for this same nozzle 
should bear a little investigation. Some figures are now 
given us which may mean anything or nothing, as the 
precise method by which they were arrived at (as in the 
case of Meldrums) are not spe) us, but taking them at 
their best and as a fair sample of the tergiversation that 
Mr. Granger indulges in, we now see that the economy 
claimed over an ordinary jet of under 4 millimetres 
diameter has fallen from 25 to 5 per cent. Mr. Granger 
evidently sees the ground slipping away from under 
him, and finding he cannot maintain his position on 
the all-important point of economy, the sole raison 
@étre of the nozzle’s existence, he pathetically claims 
consideration on minor points with which we are 
not concerned, as to the adjustability and cheapness 
of his system. But to consider these points 
moment. Who in his sane senses would put a deli- 
cate adjustment in the ashpits of boilers, exposed to all 
the cutting action of the dust, and further, expect a fire- 
man to constantly exercise a supervision? As to the 
correct adjustment over the four nozzles required for a 
Lancashire boiler, this nes Mr. Granger at once as an 
unpractical man who has had very little experience of 
the control and working of boilers. As to the other 
point—cheapness of system—I fail to see where this comes 
in, when it has been proved that Granger’s system re- 
quires 80 per cent. more steam to work it. As to wear, 
Mr. Granger simply begs the question ; for, admitting that 
a small adjustment can take place, a point must be soon 
reached where no further adjustment can possibly take 
place, and after that there is nothing to prevent very large 
wear. 

_ Mr. eg seems to doubt my bona fides. As an impar- 
tial critic, I have no more to do with Messrs. Meldrum 
than with him. He apparently does not understand his 
subject, as his letters show. He keeps on climbing down, 
which suggests, in the language of a popular ditty, 
**’e dunno where ’e are.” 

VULCAN. 





THE FORTY-EIGHT HOURS MOVEMENT. 
To THE EprTor oF ENGINEERING. 

Srr,—I have 

gineer,” dated 


oe seen the letter by ‘‘A Scotch En- 
ecember 30, which appears in your 


or a/; 


columns of January 5. In reply, I may say your corre- 
nee has entirely missed his mark, seeing Messrs. 

ohnson’s workmen did not *‘challenge my statement that 
I was a leader in the forty-eight hours movement,” as he 
so erroneously states they did in the pages of ENGINEER- 
ING, and, as Mr. Sime’s letter on behalf of these employés, 
2 Sam again in ENGINEERING on this date (12th inst.), 
fully proves to be untrue. The rest of the information, 
so far as it affects me, given by your anonymous corre- 
spondent, isequally unreliable. Indeed, the statements of 
‘*A Scotch Engineer” are so inaccurate as regards my- 
self, and the animus of the writer is so apparent, that Iam 
surprised such an unfair letter, without a signature, should 
ever have been allowed to appear in your ably-conducted 
journal. If, by calling a meeting of my employés, in- 
viting the public and members of the press to attend, 
boldly announcing my intention to adopt the forty-eight 
hours, at the same wages as for longer hours, in my 
establishments in England and Scotland, and by giving 
my reasons for doing so in a speech of nearly an hour's 
duration—the whole proceedings being fully reported and 
commented on by the principal newspapers in the United 
Kingdom—surely I may lay claim to at least one of 
the principal pioneers of this movement. In addition, 
after doing my level best ——- the press and by 
pamphlet during the past year to bring the eight-hours 
movement and its results forcibly before the Government 
members of both Houses of Parliament, and the general 
public, I think Imay consider myself justly entitled to rank 
as one of these pioneers, more especially when I find Her 
Majesty’s Secretary of State for War using yesterday in 
Parliament (in answer to Mr. Hanbury, M.P.) the very 
words used by myself (in my — of a year ago to my 
— as his reason for the adoption of the forty- 
eight hours weekly labour in the Arsenal at Woolwich. 
Supposing it be the case that, unknown to me, others in 
Scotland adopted similar short hours shortly before I did, 
that matters very little to workers in general, so — as 
the press and public were kept in ignorance of what had 
been done. The real pioneers are those who not only 
showed a public example, but who gave and published 
sound — reasons for the change, and urged others, 
far and near, to go and do likewise—the pioneers being 
those men, in fact, who fought the battle of the workers 
in the open at considerable obloquy at the time to them- 
selves. Anonymous letter writers, as a rule, ought to be 
treated with contempt. What I have stated, however, 
must be my apology for noticing at all such an uncalled- 
for production as the letter of your ‘* Scotch Engineer.” 

Iam, Sir, yours, &c., 
JAMES Kertru, Assoc. M. Inst. C.E. 

Queen’s Hotel, Birmingham, Jan. 12, 1894. 





COMPOUND LOCOMOTIVES. 
To THE EpiToR oF ENGINEERING. 

Srr,—An arrangement of cylinders for compound loco- 
motives precisely similar to that suggested by Mr. Sisson, 
together with an ingenious form of starting valve, were 
detailed by Mr. J. H. Barker in a paper read before a 
students’ meeting at the Institution of Civil Engineers, 
and published in vol. cvi. of the Minutes of Proceedings. 
The cylinders are shown coupled upon a single axle to 
cranks 120 deg. apart, the low-pressure pair being outside 
the frames. 

Numerous would-be reformers of London and North- 
ie Wan have suggested a similar modification 
of Mr. Webb’s three-cylinder arrangement, but hitherto 
with as little reward for their pe as that obtained by 
the self-conatituted critics of the inexpensive if somewhat 
antiquated tender frame, which, strangely enough, appears 
likely to be more honoured by the sincerest form of flattery 
than other more prominent features of the design in 
question. 

Yours, &c., 

January 15, 1894. J. D. T. 





THE LARGEST CARGO STEAMER AFLOAT. 
To THE EpIToR OF ENGINEERING. 

Srr,—When the Cevic was launched last autumn a 
paragraph appeared in many papers, and in ENGINEER- 
ING among others, stating that she was ‘‘ by far the 
largest cargo steamer afloat.” In your account of the 
Southwark, published on the 12th inst., you state that she 
is ‘‘ the largest cargo steamer afloat.” Now the Southwark 
was afloat at the time the Cevic was launched, for I went 
over her in Messrs. Deuny’s dock last August, and after- 
wards saw the Cevic on the stocks at Queen’s Island. 
There is thus an inconsistency between the two state- 
ments. I believe the Southwark to be the larger ship, as 
I wrote to you when the former paragraph appeared. 
Can you clear the matter up? 

Your obedient servant, 
Lewis Bearp. 

7, Spencer-road, Coventry, January 14, 1894. 

[There is so little romance in mechanical engineerin 
that indulgence has, by common consent, been extend: 
to firms when they make statements as to the largest 
vessels afloat, and the fastest steamers in the world. Our 
correspondent evidently wishes to rob builders even of 
this little play of fancy. We are not quite sure, however, 
that we can agree that the Southwark is the real and 
only genuine largest cargo steamer afloat. If afloat 
means in service or ready for service, as we take it, she 
is; but Messrs. Thomson, Clydebank, as stated in our 
article on page 769 of our last volume, have built a shi 
alike in nearly all respects, named the Kensington. It 
may that one or other of the two has a rivet less or 
more which would give an advantage. In the absence of 
definite measurement, we can only say that the Southwark 
and Kensington are the largest cargo ships yet built, and 
that the former, for the moment, is the largest afloat or 
ready for service.—Ep. E.] 








THE CONSUMPTION OF SMOKE. 

To THE Epiror oF ENGINEERING. 
Srr,—All of us who are watching this question have 
read with extreme interest the accounts of the experi- 
ments by Mr. Elliott in using a suction draught for the 
boilers there. I do not know whether Mr. Elliott is the 
inventor of the apparatus or not, but in any case it must 
be regarded as a very hopeful departure. Moreover, it 
is a system which is applicable to private dwellings as 
well as to factories. When there was a competition more 
than a quarter of a century ago among architects for the 
Law Courts design, it was believed that Mr. Alfred 
Waterhouse’s plans were rejected mainly because he sub- 
mitted a plan of carrying the smoke from the fires down- 
wards, and then getting a sufficient draught by high and 
ornamental towers or by mechanical means. Although 
Mr. Waterhouse proposed to supply in addition the usual 
chimney flues, and tomake them so that they could be 
used either for smoke or (by simply resetting the stove) as 
ventilating shafts, it seems that he was a little too much 
in advance of the age. 

In this part of the country, where miles of coal work- 
ings have to be ventilated, it is well understood that 
mechanical ventilation is far cheaper and more effective 
than a draught caused by a column of heated air, even 
when that air column is many hundreds of feet in height. 
In fact, mechanical draught is almost universal, and the 
Guibal and other large fans are in general use. 

A great deal has m said about ventilating sewers. 
Would it not be worth the attention of sanitary engineers 
to experiment upon sucking the smoke from house and 
other fires into the sewers, and by so doing kill two birds 
by one stone? I presume that, as regards its effect on 
sewer gas, smoke would act as an antiseptic. 

We have made great progress in our knowledge of smoke 
during the latter half of this century, and I may signal 
three main directions : 

1. The manufacture of coal before using it, either by 
extracting ammonia and burning the gases, or by extract- 
ing the hydrocarbon oils and burning them. 

2. By the use of gas for domestic fires. 

3. By suction draught, as used by Mr. Elliott, and by 
Messrs. John Brown and Co., of Sheffield, on board of 
steamers. 

I believe that it is wasteful and costly to allow smoke 
to pass into the atmosphere, and that it would pay well 
to burn it, z.e., to abolish it, but it is hardly likely that 
the evil will be efficiently grappled with unless the Go- 
vernment either make it compulsory, or otherwise give 
powers to county and town councils to do so. We are 
told that the Bills now before the house are of far too 
great importance to allow time for merely practical legis- 
lation, but ere long we may hope that the public will 
realise that very few reforms could be more beneficial to 
the community than the consumption of smoke. 

IT am, Sir, your most obedient servant, 
WicHam RICHARDSON. 
Newcatle-upon-Tyne, January 16, 1894, 





A SOUND-PROOF ROOM. 
To THE Epiror or ENGINEERING. 
_ Str,—A friend of mine, who is a professor of music, 
inquired of me if I could inform him how to make his 
music-room sound-proof. Being unable to inform him, I 
write to ask if any of your readers will be so kind as to 
give us any information. Trusting thatthe question will 
not be unsuitable, I will give you particulars. The room 
is only separated from next door by a single brick wall, 
and, of course, this does not check the sound. He has 
been advised to have the walls covered with carpet felt, 
and then papered over this, then the floor to have a 
onane s felt under the carpet. Would this be effec- 
tive? hat could be done with the ceiling, as it is de- 
sirable that the sounds should not penetrate to the room 
above? I ought to mention that the chimney stack is 
built so as to join the stack of the next house, and I 
should fancy that sounds will pass through the fireplaces. 
Fearing that I am troubling you with unsuitable queries, 
I remain, yours respectfully, 
L. H. Rensnaw, 
Church Hotel, Droylsden, January 12, 1894. 





INDETERMINATE CASES IN GRAPHIC 
STATICS. 
To THE Epiror or ENGINEERING. 

Si1r,—I notice in your issues of December 29 (page 798) 

and January 12 (page 54) some correspondence under the 
title of ‘* Indeterminate Cases in Graphic Statics.” 
_ The method described by your correspondent ‘‘ J. L.”. 
is given by Professor Robert H. Smith in his book on 
‘* Graphics,” Chapter X., Art. 44, as the method of two 
trials and two errors. The example shown is also soluble 
by the other method mentioned in the same article—viz., 
the method of sections. 

An example of the trial and error method is fully de- 
scribed in Article 55 of the same chapter, which also 
contains an important rule to be attended to when ima- 
ginary links are used in considering a frame structure, 

I am, yours truly, 
Harry M. Waynrortu. 

January 15, 1894. 








BELGIAN Biast Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of January, 1894, 
was 26, while there were 16 furnaces out of blast at the 
same date. The total of 26 furnaces representing the 
number in blast at the commencement of January was 





made up as follows: Charleroi district, 10; Liége dis- 
trict, 12; Luxembourg, 4; total, 26. 
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NOTICES OF MEETINGS. 

THE INSTITUTION OF CiviL ENGINRERS.—Ordinary meeting, Tues- 
day, January 23, at 8p.m. Paper to be read with a view to discus- 
sion: ‘‘The Tunnels of the re and Chinley Railway,” by the 
late Mr. Percy Rickard, M. Inst. C.E.—Students’ meeting, Friday, 
January 19, at 7.30 p.m. Paperto be read: ‘ core oe and 
Storing Grain,” by Mr. William G. Wales, Stud. Inst. C.E. Mr. 
Anthony George Lyster, M. Inst. C.E., in the chair,—Students’ 
visit, Thursday, January 25, at 2.45 p.m., to the Cable Dépdt of 
the London Tramways Company, Streatham Hill. (Train leaves 
Victoria at 2.20 p.m.) 

Socmry or Arts.—Monday, January 22, at 8 p.m. Cantor 
lectures. ‘‘ The Detection and Measurement of Inflammable Gas 
and Vapour in the Air,” by Mr. Frank Clowes, D.Sc.—Tuesday, 
January 23, at8 p.m. Foreign and Colonial Section. ‘‘ Morocco 
and ts Races,” by Captain Charles Rolleston.—Wednesday, 
January 24, at 8 p.m. Eighth ordinary meeting. ‘‘ American 
Carriages,” by Mr. G. Herbert Thrupp. Sir John B. Monckton, 
F.S.A., Master of the Worshipful Company of Coach Makers and 
Coach Harness Makers, will preside. 

Tue Surveyors’ InstitvT1ION.—Monday, January 22, when a dis- 
cussion will take place on the paper read by Mr. &. J. Harper 
(Professional Associate) at the last meeting, entitled ‘ Trade 
Claims.” The chair to be taken at eight e’clock. 

THe InsTiITUTION OF ELECTRICAL ENGINEERS.—Meeting at the 
Institution of Civil Engineers, 25, Great George-street, West- 
minster, S.W. Thursday, January 25, ordinary general meeting 
at8p.m. ‘“ Notes of a Trip to the United States and to Chicago, 
1893,” by Mr. W. H. Preece, C.B., F.R.S., Past-President. 

PuysicaL Socisty.—January 26. ‘‘A New Mode of Making 
Magic Mirrors,” by Mr. J. W. Kearten. ‘‘Some Observations in 
Diffraction,” by Mr. W. B. Croft, M.A. ‘‘A New Photometric 
Method and Photometer,” by Mr. J. W. Spurge. 
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TECHNICAL EDUCATION. 

Ir is now fully admitted that the education of 
an engineer should be twofold, and that neither 
instruction in theory nor experience in practical 
work should be omitted from it. This point is so 
fully conceded that it is quite unnecessary to elabo- 
rate it. But there is still great diversity of opinion as 
to the method of carrying out the partition, and 
probably the conflicting claims of the college and the 
workshop will never be settled. The years at the 
command of the neophyte do not suffice for him to 
learn all that is to be acquired in either depart- 
ment of his professional knowledge, and hence at 
each step in his career he finds matter for regret 
that he did not devote more time to the particular 
branch with which he is dealing. To-day he realises 
that with greater mathematical skill and a deeper 
knowledge of physics he could greatly lighten his 
labour, and to-morrow he sees that a wider expe- 
rience in practical construction would have saved 
him from mistake and from loss of reputation. 
Thus his opinion of the respective values of theory 
and practice is swayed from side to side by the 
exigencies of his work, at least until a lengthened 
acquaintance with his profession has furnished 
more ample materials for judgment. Possibly by 
that time the conditions of science and of teaching 
have so far altered as to vitiate the premises upon 
which he bases his conclusions. 

Temperament, again, acts very curiously on the 
judgment; from the same facts two men of different 
natures will arrive at diametrically opposite con- 
clusions. The sensitive conscientious man, full of 
anxiety for his client’s interests, will have his 
pride in a piece of fairly successful work clouded 
by the reflection that he could have done it better 
if his education had been different. On the other 
hand, the gaze of the thick-skinned, self-sufficient 
individual rivets itself on those features in which 
the class of knowledge in which he is most pro- 
ficient is displayed, and he congratulates himself, 
and the world in general, that he never wasted 
much of his time in the class-room or the workshop, 
as the case may be. Both these attitudes of mind 
may, and do, lead to error. The truth is only 


arrived at by a due weighing of the advantages of 
a certain type of education over its disadvantages, 








and as there are neither balances nor standard 
weights for the purpose, it is almost impossible to 
attain an exact result. 

Without going to the length of indorsing the 
cynical definition that ‘‘ Youth is a mistake and 
old age a regret,” it must be conceded that later 
years always show that many of our early efforts 
were misdirected, and that this is true of 
education as of other things. It cannot be 
otherwise. A youth’s ignorance of his mental 
nature is usually only exceeded by his want of 
knowledge of the actual conditions he will have 
to meet in the world. Under these circumstances 
he chooses a calling (let us say that of an engineer), 
or it is chosen for him by a parent who probably 
knows less of the latent powers of his mind than 
he does himself. If he comes of well-to-do people, 
he goes through the accepted course of study and 
apprenticeship, and then fares him forth, like a 
knight-errant, to win fame and fortune in the 
battle of life. He should not fail for want of 
weapons, for he literally bristles with them, like 
the villain in a transpontine drama. Each branch 
of engineering he has studied under a separate pro- 
fessor, while he has acquired practical knowledge and 
manual dexterity in some important manufacturing 
establishment. Now, if the youth have in him the 
makings of a first-class engineer, he has probably 
followed a satisfactory course. His ability will 
soon be recognised, and he will be able to guide 
and shape his career along the lines which best suit 
his temperament and utilise his acquired know- 
ledge. But if he fall a good deal short of this, as 
nine out of ten must do, and, instead of being able 
to choose his path in life, has to take what pre- 
sents itself, or, worse still, finds he has made a 
mistake in adopting his calling—no unusual occur- 
rence—much of his highly specialised knowledge 
becomes almost useless, and he has to recommence 
his education under less advantageous conditions. 

Seeing, then, that there are two highly un- 
certain factors to be taken account of by every 
young man—namely, his own mental powers and 
the opportunities he may find or make for himself 
in the professional world—it becomes a question 
how far it is wise for him to adopt a system of 
education that is based on the assumption that he 
is to be a leading light in Great George-street, and 
sit at the council table of the Institution. Surely it 
would be better for him to aim rather at cultivating 
the powers of his mind than at acquiring detailed 
knowledge. This is a view we have advocated for 
years,* and we were glad to find it confirmed last 
week by Mr. Alexander Siemens, in his presiden- 
tial address to the Institution of Electrical Engi- 
neers. Mr. Siemens is well qualified to stand 
between the professors and the so-called practical 
men, and to divide the educational territory be- 
tween them. He is the representative, in England, 
of the greatest engineering family ever known. 
Not only were Dr. Werner von Siemens and Sir 
William Siemens leading engineers in the sense that 
they were the heads of immense establishments, and 
that they devised and directed important works of 
great magnitude, but they were also acknowledged 
leaders of science, directing and moulding the 
opinions of their time in subjects quite outside of 
their professional duties. Probably few men have 
made greater use of science for utilitarian purposes 
than they, or owed more to it in a pecuniary sense, 
and yet they were constantly making excursions 
into subjects that did not afford, and could not 
furnish, any return except intellectual pleasure. 
Apart from family traditions, however, Mr. Alex. 
Siemens may claim to know more than most engi- 
neers of the influences of a scientific education. In 
a German university, and later in the German 
Army, he became acquainted with two of the most 
elaborate systems of education that exist. Further, 
as the head of a large industrial undertaking em- 
ploying an extensive staff, which must be constantly 
recruited with new blood, he has before him men 
trained in many different ways, and he can compare 
the effects of the different systems. As the result of 
his experience, he says: ‘‘It is highly desirable 
that the teaching at engineering colleges should be 
confined to general principles as far as the 
applications of science are concerned, and that 
the student should become thoroughly well ac- 
quainted with the mental tools that are used in 
scientific investigations, such as mathematics, the 
general principles of chemistry, and of the branches 





* See ENGINEERING, vol. xlii., page 437, and vol. L, 
pages 103 and 253, 
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of natural philosophy.” It is only right to add 
that he does not arrive at this conclusion by the 
same train of reasoning as ourselves. He says: 
‘*In most cases the conclusions of pure science 
have to be modified by practical considerations 
before a useful application of science can be 
produced.” The two sentences taken together 
are a severe criticism on professorial engineering, 
and the implication is much more serious than any- 
thing we have ever written on this subject. 

Before the college comes the school, and an 
attempt is often made by anxious parents to mould 
the course of instruction so as to comprise the 
elements of professional knowledge. In doing 
this they strike at the very roots of a boy’s mental 
growth. While the intellect is yet tender, they ante- 
date the narrowing, cramping effect of a specialised 
calling. Just as the modern system of construction 
produces workmen who can do one thing only, and 
are without the slightest claim to the appellation of 
mechanics, so does a severely specialised education 
turn out men capable of only few ideas, and those 
but simple. The school is, or should be, the gym- 
nasium of the mind; in it every faculty should be 
trained by exercise into fair proportions and healthy 
growth. Symmetry, and not hypertrophy, is what 
is to be aimed at—the co-ordinate action of the 
various branches of the intellect under the control 
of the disciplined will. We never ask what economic 
results the athlete has effected during his training, 
how much material he has transported, or how 
much timber he has sawn. It is to the future we 
look for the fruits of his exercises and self-denial. 
It is equally absurd to judge of a boy’s progress by 
his acquired knowledge. If he have learned to meet 
and attack a problem, or a hitherto unknown 
science, with a skill and determination like that 
with which the trained fencer faces a new an- 
tagonist, his education is of the highest order, even 
if he have less useful knowledge than the ‘“‘ third 
standard” boy of the Board school. As Mr. 


Siemens puts it : ‘It has always appeared to me 
that at school the mental powers should be prin- 
cipally exercised in a way to make them fit for learn- 
ing, and that at the same time they should become 
accustomed to the careful consideration of a problem 


in its various aspects. . . After the mental powers 
have been prepared in this way, it is of no great 
consequence whether most of the details of the 
school teaching are speedily forgotten or not ; the 
essential point is that the student should have 
acquired a good method of learning, so as to assi- 
milate to the best advantage the course of training 
he attends at college.” 

Though the forgetting of school learning may be 
relatively unimportant, it is, we fear, the sign of 
ineflicient teaching. There are few powers of the 
mind more important than memory. Without it 
the student is continually spinning a rope of some- 
thing that is little better than sand. To the man 
of the world a good memory is of the utmost im- 
portance, as the bulk of his hesistoles is not to be 
found in text-books, and much of it cannot even be 
written in his notes. A good memory is absolutely 
necessary for correct reasoning and rapid decisions. 
Howstrong and capable we should all feel if the whole 
that we have ever learned were at our “ fingers’ 
ends!” Evenif we knew where to find the half of 
it, we should be the gainers. The value of memory 
is only second to that of perception, and hence its 
acquisition should rank high in the schoolmaster's 
scale. Its cultivation involves its exercise, and, 
therefore, the process of rendering the mind reten- 
tive must store it with knowledge. A trained 
memory cannot coexist with an empty head. It is 
not merely retentiveness, however, that the teacher 
should aim at developing. Of equal importance is 
an orderly method of thinking. If it be the habit 
of the mind to arrange all the facts of a series in 
connected natural order, it ceases to be a labour to 
remember them. The firs; suggests the second, 
the second hints the third, and so on in easy 
sequence through the entire train. The fact 
wanted may be the last of the chain, but, like Fair 
Rosamund in the recesses of her intricate bower, 
its discovery becomes certain from the moment 
that the clue is found. 

The necessity of great attention being paid to the 
training of the memory of boys is rendered more 
urgent by the fact that immediately they leave 
school many influences combine to destroy, or at 
any rate to pervert, its operation. Firstly, there 
is the system of note-taking at professors’ lectures. 
This is often carried to such an extent that the 
whole attention is concentrated on the mechanical 





operation of putting the spoken words on to paper, 
while their sense never reaches the brain. The effort 
to understand, which is the best aid to remember- 
ing, is not made ; afterwards the subject is read up 
from the note-book, but the mental impression is 
less sharp than if derived from the teacher’s lips, 
aided by his gestures and facial expression. Again, 
the system of cramming cultivates a temporary 
or spurious memory, which, while most valuable for 
the passing of examinations, and also for some 
other purposes, weakens the permanent memory. 
It is surprising what a load the brain may be made 
to carry if it have the assurance that the cargo may 
be jettisoned at an early date. This is seen in the 
case of barristers, who will ina short time obtain 
complete mastery over an intricate case, and will 
forget every detail of it with equal celerity. Such 
a habit, however, cannot be indulged in with im- 
punity, and before it begins every care should be 
taken to lay up a store of mental strength to with- 
stand its debilitating effects. 

Mr. Siemens recommends the study of Latin and 
Gr:ek. He says: ‘‘I am quite certain that the 
mental training which the study of these languages 
entails is not appreciated at its right value” [by 
those who deprecate it], ‘‘nor is the enormous 
advantage considered which their knowledge gives 
in the study of modern languages.” We fully 
agree that one who has not undergone the stern 
mental discipline required to obtain a facility in 
the composition of Greek and Latin verse has no 
idea of its value. A bright, but not over indus- 
trious, schoolboy once asked, in our hearing, 
‘*What use is Latin in making steam engines?” 
and got, as reply, the question, ‘‘ What use is a 
grindstone for drilling a hole?” The lad saw the 
point at once, and replied, ‘‘Oh, I suppose you mean 
Latin sharpens one’s mental tools.” The truth of 
this has been demonstrated through many genera- 
tions. But, with new studies opening out on all 
sides, it is in the highest degree probable that there 
may be some of equal value from an educational 
point of view, and which would bring a more direct 
advantage. We have heard the plea that Latin 
aids the study of modern languages many times 
before, but the fact remains that all well-educated 
Englishmen in the past were thoroughly taught the 
classics, and that only one in a hundred could 
speak any language but his own. It is worth 
while trying if we cannot grind our brains on 
living tongues. We fancy that a German trea- 
tise on ‘* Mysticism,” or on ‘‘ The Relation 
of the Finite to the Infinite,’”’ would afford as 
much material for painstaking research and method- 
ical labour as most people need, while the cultiva- 
tion of readiness of wit and of an incisive style 
might be well effected by the study of French 
classics. Whether this be so or not, a very serious 
effort should be made to determine whether other 
studies cannot be made of equal mental value 
with Latin and Greek. Jn saying this, we are not 
contradicting our contention that the great object 
of the school period is to learn how to learn, and 
that the kind and amount of knowledge acquired 
are secondary. But life, especially educational life, 
is short, and secondary results are too important 
to be entirely overlooked. We fully believe 
that it is possible to arrange a curriculum in which 
the dead languages bear only a moderate part, and 
yet which shall be potent for cultivating all the 
faculties of the mind, and bringing them into full 
and healthy activity. At the same time such a 
course would have the added advantage that it 
would open a world of delights to those under- 
going it. Not only would it unlock for them the 
literatures of one or more European countries, 
but the whole universe would bear a different 
meaning from that which it presents to the 
youth who has spent nearly all his time on 
the classics. Science would show them that the 
world was full of order and symmetry, bidding 
them admire the wonder and beauty and mystery 
of every object surrounding them. History, fiction, 
and the drama would open to them the most inte- 
resting and profitable of all studies—man—while 
drawing and music would cultivate their artistic 
perceptions. Except in the case of the inveterate 
dullard, some one of these subjects must have 
awakened attention and roused enthusiasm, which 
it must be confessed Latin and Greek seldom 
do, and there is no aid to mental culture equal to 
enthusiasm. At present educational systems are ina 
state of transition, but itis quite easy to see, firstly, 
that classics are regarded with decreasing interest, 
and, secondly, that their study will never cease to 





form some part of a liberal course. The uncertain 
point is how much attention ought to be bestowed 
upon them. 


KITCHEN BOILER EXPLOSIONS. 

Every one knows the story of how Charles IT. 
puzzled the Royal Society by asking them to ex- 
plain why a fish weighed more out of water than in 
it. Various suggestions were made, but none 
appeared altogether plausible, till some one got 
the bright idea of trying whether the weight 
actually did vary in the way presumed. We are 
reminded of this incident by the extraordinary 
persistence of the theory that injecting cold water 
into a red-hot boiler will cause an explosion. The 
propagators of this mischievous delusion apparently 
refuse absolutely either to try the experiment 
themselves, or to accept the results of those who, 
having a less credulous and more scientific frame 
of mind, have taken the trouble to ascertain what 
the truth of the matter really is. Infact, the whole 
matter was thoroughly investigated and definitely 
settled in 1867, when the Manchester Steam Users’ 
Association carried out, under the direction of their 
engineer, Mr. Lavington E. Fletcher, a number of 
experiments in which cold water was injected into 
red-hot household boilers, and in no case were any 
— observed, bearing the slightest resem- 

lance to an explosion. The theory in question origi- 
nated with the owners and builders of steam-engine 
boilers, in the early days of constructional iron- 
work, when boilers were frequently badly designed 
and inefficiently maintained. When an unfortunate 
stoker was scalded to death, from the explosion of 
a boiler too weak for its work, the theory in question 
must have been most comforting to the proprietor, 
as it absolved him from blame, fixing it on the 
miserable victim of the catastrophe, then past de- 
fending himself. With the advance of knowledge 
it has, however, been recognised that steam boiler 
explosions never arise from the cause supposed, 
and it is full time that the true facts of the case 
were equally well known by the public in general, 
as every year quite a number of deaths are caused 
by the explosion of kitchen boilers. This year 
has been no exception, and the old fallacy as to the 
danger of introducing cold water into a hot boiler 
is to be found set forth in the columns of every 
other daily paper. Were it confined to such, it 
would hardly have been worth our while discussing 
the subject, as no one expects to find accurate 
scientific information in the columns of any daily 
journal save the Z'imes, though even the latter 
nods on occasion ; but when such a paper as the 
Lancet lends the weight of its deservedly great 
influence to the propagation of this error, it becomes 
the duty of the technical journals to speak out. 

The real cause of kitchen boiler explosions re- 
quires no such abstruse explanation as that so 
freely and light-heartedly offered in the journals 
referred to. It can be summed up in two words, 
viz., ‘* faulty construction.” In general this faulty 
construction consists in the omission of an efficient 
safety valve or equivalent device. During frosty 
weather, the inlet and outlet pipes get frozen solid; 
in consequence there is no outlet for the steam, 
the pressure accordingly accumulates, and when it 
reaches a certain limit the boiler gives way, with 
results that are too frequently fatal. Every such 
boiler explosion, without exception, arises in this 
way, viz., by an accumulation of pressure to a 
point beyond the resistance of the boiler. This 
accumulation of pressure can be entirely prevented 
by the use of a safety-valve, or some equivalent 
device, whereas if the red-hot plate theory were 
correct, the safety-valve would be a useless ap- 
pendage, as the essence of the theory is that there 
is a sudden generation of steam far beyond the 
powers of any reasonably-sized valve to deal with. 
It is this feature of the theory in question that is 
so mischievous, as it leads makers to omit the 
safety devices they would otherwise supply. Some 
boiler-makers fix to the front of their boilers, above 
the tap, a caution to the effect that when water can- 
not be drawn from the tap, the fire should not be 
lighted. This caution, if strictly attended to, 
would seem to insure safety, though, once the fire 
is lighted, the possibility of drawing water from 
the tap is no guarantee of the absence of danger, 
the indication being only valid whilst the boiler 
is cold. 

The main objection against safety-valves is the 
possibility of their sticking. If care be taken in 
the design, this danger can certainly be obviated, 
and a satisfactorily working valve secured. The 
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valve may also be replaced by one or two mechanical 
equivalents. Thus, if an open-ended pipe is taken 
from the top of the boiler through the kitchen 
chimney flue, having its open end at a level above 
the tank supplying the boiler, there is little 
chance of the pressure in the boiler becoming 
excessive, as a pipe so placed is not very likely 
to freeze, and if it does will probably be thawed 
by the hot gases passing through the flue before 
the danger point is reached. There is, however, 
the risk of such a pipe becoming blocked by rust or 
dirt. Another plan is to fit in the top of the boiler 
a thin sheet of metal, strong enough to carry the 
ordinary pressure with safety, but which would give 
way under a moderate rise of pressure above the 
normal, a guard being fitted to prevent the scalding 
water doing injury to any person near. On the whole, 
however, we much prefer a properly made safety- 
valve to either of these expedients. Thoroughly 
suitable valves are now made at a very moderate 
cost, and no kitchen boiler should be without one. 





THE SURPLUS OF SHIPPING. 

WE conclude this week our review of the ship- 
building trade during the past year, and it may not 
be inappropriate now to estimate the present con- 
dition of the trade and its prospects. As has been 
previously pointed out, activity in the building of 
ships can only be satisfactory when it is justified 
by the state of the shipping trade. There is not 
much advantage in constructing vessels which 
must be idle or be the cause of other vessels re- 
maining idle. Within certain limits, therefore, the 
tonnage produced should be determined by the 
requirements, and the requirements depend on the 
waste of shipping and on the expansion of the 
trade of the world. There should, of course, be 
room for some elasticity, otherwise the incentive 
to economy in ship-working might be wanting, and 
as a consequence the cost of transportation remain 
stationary, whereas it should, in the progress of 
mechanics, be lessening. Improvements in design 
must always affect the general law indicated, and 
thus even the principle laid down cannot be too 
rigidly enforced. Nor has it ever been so enforced 
in practice, a circumstance which, while it accounts 
for the abandonment or financial loss on old craft, 
has resulted in progress in marine construction. 
The abandonment of the old craft, however, has en- 
couraged foreign nations, who have purchased these 
vessels and put them into competition with our 
modern vessels, and it is in many instances a case of 
economical working conditions and cheap labour 
against economically equipped vessels hampered 
more or less by over-legislation. During the past 
year sales by British owners to foreigners totalled 
238,910 tons, 183,000 tons being steam, and even 
deducting our purchases, the net sales total 209,700 
tons. Again, foreigners are themselves building 
more new tonnage than in past years, and are order- 
ing rather more from British builders, so that, in 
considering the surplus of new tonnage over the pro- 
bable requirements, it is necessary to take cog- 
nisance of that increased foreign production and 
competition. 

In our review of shipbuilding we, of course, in- 
cluded yachts, pleasure craft, and small vessels 
generally, whereas Lloyd’s, in their return just 
issued, do not include all small vessels. They only, 
for instance, include nine vessels under 50 tons, 
which explains why their total is slightly less than 
the aggregate indicated in our article of December 
22. Otherwise there’is similarity. But when con- 
sidering the surplus it is necessary to leave out 
these small vessels ; for cognisance is not taken by 
Lloyd’s of vessels of less than 100 tons which are 
lost, and there is no means of arriving at their 
number. Moreover, it is only the large merchandise- 
carrying vessels which enter into the question as 
affecting freights, &c. The tonnage of vessels 
lost, broken up, abandoned, wrecked, &c., during 
the year is 625,224 tons; but this includes the 
losses of nearly all nationalities ; while the mer- 
chant tonnage built in the United Kingdom totals 
836,000 tons, so that, to begin with, there is a surplus 
of over 210,000 tons. But, in addition, it is shown 
that Lloyd’s have knowledge of 190,000 tons of 
merchant vessels built in foreign countries, so that 
the surplus of the world is thus increased to about 
400,000 tons. In other words, while it is known that 
slightly over one million tons of merchant vessels 
were constructed, irrespective of inland lake craft, 
there was lost by all nationalities only 625,224 tons. 
The difference is even greater when we consider 








the carrying efliciency of the vessels. If we calcu- 
late that three sailing ship tons is but equal to one 
steamship ton, it is found that the surplus is equal 
to 521,000 steam tons, for the ratio of sail to total 
is much greater in the case of the removals than in 
the case of additions to the world’s fleet. It is 
interesting to note the exact change on the British 
fleet. Taking the total British vessels built, 
making up about 710,000 tons, and deducting the 
losses by wrecks, &c., and the net sales to 
foreigners, the surplus is 240,000 tons. This is 
the greater part of the surplus indicated by a 
balancing of the world’s shipping transactions. In 
a previous year the surplus of British tonnage was 
550,000 tons. Last year’s increase, however, is 
much more efficient than is at once apparent, for 
while sailing tonnage owned by Britain has de- 
creased by 32,000 tons, the steam tonnage, which 
can do three times the work, has increased by 
272,000 tons. In the previous year the net in- 
crease was 440,000 tons of steam and 110,000 sail, 
so that even on this comparison the balance-sheet 
this year is more favourable to the shipowner than 
it was a year ago. 

That there is indirect benefit from the surplus is 
undoubted, for, as we have indicated, it creates an 
incentive to economy in management. Probably 
many shipowners, in view especially of over- 
legislation, consider that, since profits have reached 
the vanishing point, there is less need for this 
incentive. In any case, there must always be con- 
sidered the question as to whether this. surplus 
tonnage is too great for the natural expansion of 
the trade of the world. Certainly the surplus is 
less than in some past years. That is probably due 
to the excess surplus of previous years operating 
on the confidence of investors, so that the evil in 
large measure works its own cure, and thus we 
have the fluctuating tendency of the shipbuilding 
industry. The past year has certainly not been a 
prosperous one for shipowners, owing to the com- 
petition and consequent low freights prevailing. 
The carrying trade of the world has been much less, 
due to a shrinkage in all directions. The foreign 
trade of the United Kingdom, last year, shows a de- 
crease in value equal to 274 millions sterling. The 
imports, totalling 405 millions, were 18? millions 
less than in 1892; and the exports, aggregating 
218} millions, 84 millions less. The decrease over 
all is equal to 4 percent. It is well known, how- 
ever, that prices of nearly all commodities have 
considerably decreased, so that the foreign trade of 
our country represents to the shipowner a much 
greater decrease than is indicated by the 4 per 
cent. But one may look to the possibility of an 
improvement shortly, without being regarded as 
optimistic. This comes in the natural course of 
events ; but there are, in addition, indications of 
greater financial stability in various parts of the 
globe than was the case twelve or eighteen months 
ago. In that case there will be more work for the 
vessels constructed. Only with the realisation of 
this prospect can the surplus tonnage find remune- 
rative work. 


Aggregates of Work under Construction. 
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! 
-- 1894. | 1893. 1892. 1890. 
a a | 
tons tons | tons tons tons 
Steamers .. .- 548,026 | 506,782 | 595,508 | 620,424) 784,530 
Sailing ships .-| 63,955 | 63,959 | 198,405 113,586 | 88,427 
| 641,981 | 570,741 | 793,913 734,010; 872,957 
Navy ships, private | 
yards... -, 45,855 | 2,210 | 89,675 | 125,885 | | 969 gi 
Navy ships, Royal | | . 
yards... -.| 71,214) 64,780} 78,200 | 117,094 | 





759,050 | 637,731 | 961,788 | 976,989 | 1,142,767 
Foreign - owned | | | 
merchant ton- | 
nage... -.| 68,495 | 88,579 126,520 | 158,677 160,000 
Percentage oftotal 10.7 | 15.5 15.9 | 21.6 18.3 


Percentage of sail 


9.95 | 112 | 25 | 15.5 10.1 





A few shipowners seem to share in the belief of 
an improvement in the future, if the increase in 
the number of orders recently placed means any- 
thing. Not since the spring of 1892 have so many 
vessels been reported as in the initial stages of con- 
struction a3 has been the case for two or three 
months past. The number now is 103 vessels, of 
176,621 tons, of which only 12.8 per cent. is sail 
tonnage, a less proportion than when trade was 
brisk. The work on hand shows a slight improve- 
ment on the average during the past year; while, 
when comparison is made with the same date last 
year, the total is 71,000 tons greater ; but it ought 








to be stated clearly that then the aggregate was 
abnormally low—less, indeed, than it has been for 
many years. The improvement of 71,000 tons is, 
therefore, from the bottom, and does not indicate 
a further gain than from 20,000 to 30,000 tons on 
the average siuce March of last year. Again we 
note a greater preponderance in steam tonnage than 
at previous periods in the past and antecedent years, 
90 per cent. being steam. So that marine engi- 
neers share in the slightly improved condition even 
more than the figuresshow. Foreigners are taking 
a very much less share of our tonnage, a fact which 
is probably due to less belief in trade improvement. 
Germany is having built seven vessels of 22,590 
tons, the most important at Belfast. Russia has 
under order six vessels of 12,630 tons ; Norway four 
of 8120 tons ; Austria, Spain, ard Holland coming 
next with about 4000 tons each. The details are 
given in the preceding Table. 

An important feature of the Table is the greater 
amount of Government work on hand. We have 
excluded all vessels which have already been 
launched, although they may not be quite com- 
pleted. In the Dockyards there are three battle- 
ships—two of 14,900 tons displacement (the Majes- 
tic and Magnificent), and one of 12,500 tons (the 
Renown)—three cruisers, and several station gun- 
boats, besides one cruiser and four torpedo gun- 
boats of the Naval Defence Fleet. It is, however, 
with naval work in the private yards that we are 
concerned. There are the two commerce-protect- 
ing cruisers, the Powerful and the Terrible, de- 
scribed in last week’s issue, and a large fleet of 
over thirty torpedo-boat destroyers of the type to 
which belongs the Havock, illustrated in this week’s 
issue. But before many months are past there 
is every probability of more work being given out. 
The Admiralty have this week asked the leading 
firms throughout the kingdom to tender for the 
construction uf two battleships of the Majestic 
type, each 390 ft. long by 75 ft. beam, and 
14,900 tons displacement ; and there is also, we 
believe, a prospect of several cruisers being given 
out. These vessels belong to the next financial 
year’s naval programme. It will also include five 
battleships, two of which will be laid down at 
Portsmouth, two at Chatham, and one at Pem- 
broke. There will then be ten battleships under 
construction. These orders will give work not only 
to shipbuilders, but to steelmakers and armour- 
plate constructors. There are in all warships of 
45,855 tons displacement building in private yards, 
of which 36,485 tons are for the British Navy. 
Including these ships-of-war, there are under con- 
struction in private yards 687,000 tons, as compared 
with 573,000 tons a year ago, when, as we have 
said, the total was at its lowest. The improvement 
is satisfactory, especially in view of the prospect of 
the addition of two battleships. Indications, in- 
deed, point to the fact that rather more than two- 
thirds of the resources of shipbuilding yards will 
be indicated in this year’s production. 

As to the allocation of the work throughout the 
principal districts, it may be noted the Clyde is 
more favourably situated for work than it has been 
for two or three years, and that the improvement 
on the lowest figure of a year ago is 25 per cent. 
The total, including warships, is over 218,000 tons. 
On the Tyne the total is 139,352 tons, which is less 
than the aggregates of the first six months of 1892; 
but there has been an improving tendency since 
January last year, when the aggregate was but 
80,561 tons. The same may be said generally of 
the neighbouring port of the Wear, where the total 
is now 96,772 tons—an improvement of 27,500 tons 
on the bottom figure of January, 1893. On the 
Tees, however, the total for nine months has re- 
mained at about 45,000 tons, notwithstanding de- 
creased output ; and this is worse even than the 
total of a year ago, and is only two-thirds of the 
total of 1892. In these three ports—the Tyne, Wear, 
and Tees—steamers only are being constructed. 
Indeed, more than two-thirds of the sailing tonnage 
is in Clyde yards. Hartlepool shows a slight im- 
provement on the figures of last autumn and 
summer, but the total now, 43,619 tons, is much 
below the aggregate of a year ago, while the average 
of 1892 was about 60,000 tons. The Mersey still 
feels the depression acutely, the werk on hand 
being only a tenth what it was a couple of years 
ago, and a third what it was a year ago. Ireland 
is now beginning to feel the pinch, the total on 
hand, 63,510 tons, the measurement of only 16 
vessels, being from 15,000 to 20,000 tons less than 
the quarterly totals since Midsummer, 1892. 
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AMERICAN COLLEGES AND 
UNIVERSITIES. 
VITI.—Vassar CoLLEcE. . 

Tuis college is situated near Poughkeepsie, mid- 
way between the commercial and the political 
capitals of the State of New York. There, amidst 
the beautiful and historic Hudson River scenery, 
Matthew Vassar, the descendant of a Norfolk family, 
sought to refute, in a concrete manner, the be- 
littling views of women’s educational rights advanced 
by a class of men who thought that the proper 
occupation of ladies should be 

‘*To eat strawberries, sugar, and cream, 
Sit on a cushion, and sew up a seam.” 

He left to others the polemics of the question, 
being unshakable in his belief that women have 
the same rights as men to intellectual culture. 
While champions of limitation, co-education, and 
separate education plied their pens or exhausted 
their lungs in warm controversy, Matthew Vassar 
proceeded to offer a practical solution to the vexed 
question by founding an institution that would 
accomplish for young women what Harvard and 
Yale were doing for young men. As he held that 
the mothers of a country mould the characters of its 
citizens, determine its institutions, and shape its 
destiny, so he determined that the provision he 
would make for their scholastic and social training 
should be on a magnificent scale. He himself 
drew up the plans of the new college, and, after 
handsomely endowing it, sought and obtained in 
1861, from the State Legislature, a charter con- 
ferring upon it the usual academical powers. 

Vassar, therefore, is not merely a ladies’ college ; 
it has the peculiar feature of being a ladies’ uni- 
versity. In England we provide for our lady 
students high schools, halls, and colleges; at 
Oxford and Cambridge they are allowed to attend 
lectures given by university professors ; University 
College, London, admits them freely to lecture- 
rooms, libraries, and laboratories; but neither 
Girton nor Cheltenham, Lady Margaret, Bedford, 
nor Newnham has obtained, or has any prospect 
of obtaining, from Government a charter with 
university powers. 

We do not believe in the prolific multiplication 
of universities any more than we believe that Ox- 
ford and Cambridge should have the privilege of 
being ungenerous, unfair, and anomalous ; for on 
the Isis as well as on the Cam Jadies may receive 
university instruction even in company with their 
brothers ; they may offer themselves for the same 
examinational tests, have their papers read and 
marked by the same moderators, and have their 
names appear in separate class-lists ; but they are 
denied the scholastic palm, and refused the aca- 
demical distinctions which their achievements de- 
serve. To obtain a degree, they must submit to 
a series of fresh ordeals at one of our modern 
universities, e.y., the University of London, the 
Victoria University, the Royal University of Ire- 
land. Since 1878, all the tests and honours of 
London University are open to women, and the 
numbers that throng the examination-halls, that 
take high places on the honours lists, and that 
grace the theatre of the university on presenta- 
tion-day, seem to show that Matthew Vassar formed 
& judicious estimate of women’s educational rights 
and intellectual abilities. If this estimate needed 
further corroboration, it would be readily found in 
the many remarkable successes achieved by women 
in recent years at public examinations. It will 
suftice to recall the feat of Miss Charlotte Angas 
Scott, who obtained the D. Sc. Lond. in pure 
mathematics; of Mrs. Sophia Bryant, who took the 
same degree in mental and moral science ; of Miss 
Ramsey, who came out ‘‘senior classic” at Cam- 
bridge ; of Miss Fawcett, who was ‘‘ higher than 
the senior wrangler;” and of Miss Dorothea 
Klumpe, who, only a month ago, received the 
degree of doctor in mathematics from the Univer- 
sity of France for her ‘‘ Contribution to the Study 
of the Rings of Saturn.’”’* 

Vassar College was erected during the dark and 
stormy period of the civil war. Though the 

* The two great schools of Paris, viz., the Sorbonne 
and the Collége de France, are open to students of both 
sexes ; so also are the schools of law and of medicine. 
Three ladies have a law and thirty-five a medical practice 
in the French capital. In this connection it may be 
added that the Royal College of Surgeons, Ireland, re- 
cently admitted to its fellowship a lady who had just 
completed a brilliant record at the Royal University, 
viz., Miss E. Winifred Dickson. 





charter was granted in 1861, it was not until Sep- 
tember, 1865, that the institution was formally 
opened. During the first year no less than 300 
students were registered, thus showing that the 
need of such an educational establishment was ex- 
tensively felt throughout the country. In 1892-3 
the attendance rose to 430. Of this number 140 
were classified as freshmen, 111 as sophomores, 
71 as juniors, 53 seniors, and 55 graduate or special 
students. 

The above nomenclature will doubtless appear 
rather novel, and many will feel that it is doing 
violence to grammatical propriety to call American 
girls freshmen ; but we cannot afford to quarrel 
with the Vassarian terminology so long as we our- 
selves continue to call our girl-graduates masters 
of arts and bachelors of science. 

Applicants for admission to the freshman class 
are submitted to an examination which extends 
over three days, and which compares favourably 
with the requirements of our own London Univer- 
sity matriculation. The undergraduate course is 
of four years’ duration, and embraces instruction 
in all the branches of a liberal and scientific educa- 
tion. Those who wish to cultivate languages, 
philosophy, and literature are encouraged to do so ; 
those who seek a knowledge of mathematics, 
astronomy, physics, or chemistry, find every 
facility for realising their aspirations. 

The faculty consists of forty-three professors 
and instructors, twenty-eight of whom are ladies. 
We do not for a moment call in question the ability 
or suitability of lady teachers, but it does as yet 
seem strange to us to read of Esther Byrnes, A.B., 
as assistant in the biological laboratory ; of Alida 
C. Avery, M.D., as Professor of Physiology ; of 
Maria Mitchell, Ph.D., as director of the observa- 
tory ; and of Elizabeth Thelberg, M.D., as dis- 
charging the duties of resident physician. Doubt- 
less we shall, in time, become accustomed to such 
phraseology. 

Besides the permanent members of the teaching 
staff, other instructors are frequently invited to 
give courses of lectures. In this way the alumnz 
of Vassar have the advantage of hearing some of 
the leading professors of Harvard, Columbia, 
Cornell, and Princeton. 

In addition to the regular courses, Vassar pro- 
vides higher instruction for its own graduates and 
duly qualified students from other colleges. It 
also offers considerable advantages to lady teachers 
who wish to extend their acquirements and pre- 
pare for higher positions in the various departments 
of their profession. It may be said, in passing, 
that it is not uncommon to meet in the numerous 
high schools of the country, ladies commenting to 
mixed classes on Cresar and Horace, Homer and 
Euripides. In Hartford and New Haven we found 
them teaching drawing, algebra, and geometry to 
fairly advanced pupils. Far from being embar- 
rassed by the unexpected appearance of a stranger, 
they continue their instruction with an air of ease 
that betokens the thorough knowledge which they 
have of their subject, and their ability to handle it 
successfully, 

Matthew Vassar carried out his philanthropic 
enterprise in a handsome manner. The college 
sprang into existence magnificent in its propor- 
tions, and complete in its departments. His heart 
was in his work, and so, too, was his purse. During 
his lifetime, he spent 86,000]. on buildings and 
equipment ; and in his will left 72,0001. for exten- 
sions and improvements. His two sons inherited 
his spirit as well as his fortune, bequeathing to the 
college no less a sum than 115,000/. The financial 
condition of Vassar may well excite the envy 
of many of our struggling educational institutions. 
The current report shows : 


The total general endowment ... 
», endowment for scholarships 
library, museum, 
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Total productive endowment : 
To complete the financial statement 
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pee ss e 7 
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Library... Pe 

Physical apparatus 

Astronomical observatory 
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The library is a sumptuous building, containing 





19,000 volumes, exclusive of magazines, reviews, 
and other periodicals. The equipment of the ob- 
servatory shows that Vassarians have excellent 
facilities for exploring the heavens and learning 
the secrets of the star depths. The objective of 
their equatorial has an aperture of 12} in., and 
their telespectroscope is fitted with prisms for 
stellar work, and a Rowland grating for studies on 
the solar spectrum. 

In the physical section, special rooms are retained 
for practical work in general physics, in electricity, 
and in sound and light. There isa good variety of 
measuring apparatus, some of which are of excel- 
lent pattern and considerable precision. 

Meteorological work is also regularly carried out, 
and weather prognostics deduced. Detailed re- 
cords are preserved, while abstracts are forwarded 
monthly to the New York Meteorological Bureau. 

Special laboratories are also provided for che- 
mistry, biology, mineralogy, and geology. 

Vassar recognises the utility not only of literary 
culture and scientific knowledge, but also of 
physical training. A portion of each day is set 
apart for invigorating exercise, and all are expected 
to consider it one of their college duties to take 
congenial exercise in time and measure. The 
grounds stretch out over an area of 200 acres, and 
afford scope for all forms of healthful recreation. 
They contain swimming baths, tennis courts, 
skating rinks, a riding school, a lake for boating, a 
gymnasium, &c. 

So much for the corpus sanum; the mens sana is 
further promoted by musical soirées, literary en- 
tertainments, and dramatic representations ; also by 
such voluntary organisations as the Floral Society, 
Fine Arts Club, Shakespeare Reading Circle, glee 
and madrigal clubs, &c. A quarterly publication, 
the Vassar Miscellany, affords additional stimulus 
to undergraduate talent, inviting, as it does, their 
superfluous mental energy to let itself harmlessly 
down into poetical effusions, utopian lucubrations, 
epigrammatic skits, and, above all, in college gossip. 

If Vassar aims at giving its students the scholar- 
ship of Hypatia, it is evident that the ladies who 
preside over its destinies make vigorous efforts to 
impart likewise her varied accomplishments and 
maidenly charms. After all, intellectual training 
is not the sole end of such institutions. They are 
expected to do other work of coequal, if not higher, 
importance—viz., to cultivate the social qualities 
of their alumnz, and form them to the duties, 
responsibilities, proprieties, and graces of life. 
Such, indeed, was the lofty ideal which Matthew 
Vassar sought to realise in his pioneering college 
in the Hudson Valley ; and it must be gratifying to 
all who share his noble views to see that Vassar con- 
tinues loyal to the ideal of its munificent founder 
and true to the traditions of its glorious past. 





CAPTAIN WIGGINS’ EXPEDITION TO 
THE RIVER YENISEI, SIBERIA. 


By Witu1am Byrorp, © 


In the spring of 1893 Mr. F. W. Leybourne 
Popham, of Littlecote, Berks, being desirous of a 
cruise in Arctic regions for pleasure and for ex- 
ploration, arranged with Captain Wiggins to fit out 
his steam yacht Blencathra for the voyage, the 
intended route being through the Kara Sea. This 
fine vessel was specially fitted by Cox, of Apple- 
dore, with an ice-ram, doubled externally with 
greenheart planking, and fortified internally with 
double planking 6 in. thick. Another steel shallow- 
draught steam yacht, capable of carrying 250 tons of 
cargo, was also purchased, and strengthened by 
double plating, &c., in order to proceed up the river 
toYeniseisk, andtakegold-mining machinery, besides 
other goods. She was named the Minusinsk, after 
a city about 500 miles inland, where shallow-draught 
vessels are required. This place, as regards trading 
in grain and other articles, may be classed amongst 
those towns in Siberia which can be considered to 
resemble Nijni-Novgorod. 

In June, when all was about prepared, Captain 
Wiggins was requested by the Russian Government 
to convey a cargo of railway material, which was to 
be the first instalment for the Trans-Siberian Rail- 
way ; and, though late in the season for an under- 
taking of such consequence, Captain Wiggins did 
not hesitate to contract for the carriage of 1600 
tons to Golcheeka, at the mouth of the Yenisei. A 
large powerful steamer, the Orestes, of 2500 tons 
burden on light draught, was soon chartered, and 
proceeded to Middlesbrough to load the rails. The 
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Russian Government had meanwhile despatched 
Lieutenant Zelefisky, of the Imperial Navy, over- 
land to Yeniseisk, to secure steamers and large 
barges for the transport of the rails to their de- 
stination, the city of Kraskniorarsk, at which point 
the Yenisei is to be bridged, and which is to be 
the central dépdot for the construction of the rail- 
way, and for the development of future commercial 
transactions with the Trans-Baikal and Chinese 
territories by land, and with Western Europe by 
sea. 

The Russian Volunteer Fleet Company had also 
built a paddle steamer, a twin-screw steamer, and 
a strong barge, for carrying cargo, which were 
respectively named the Lieutenant Malligan, the 
Lieutenant Offsin, and the Scutaroff. These vessels 
were constructed at Dumbarton, on the Clyde, and 
the responsibility of conducting them to the Yenisei 
was intrusted to Lieutenant Dobrotvortsky, of the 
Imperial Russian Navy, and they were destined to 
be the first naval squadron to enter that mighty 
river. They were manned entirely by officers, 
sailors, and engineers of the Russian Navy, the 
commanders being Lieutenant Dobrotvortsky, 
Lieutenant Swede, and Lieutenant Tunderman. 

All being in readiness to sail from England, these 
vessels, together with the three steamers under the 
command of Captain Wiggins, were despatched 
early in August to Vardoe, in North Norway, 
where, after waiting ten days for the arrival of the 
Russian steamers, they were all ready to sail again 
by August 22 for the much-dreaded Kara Sea. 
They formed an imposing fleet of six vessels, the 
most formidable and most important expedition 
that had ever attempted to navigate those icy 
regions. Written sailing directions for the guid- 
ance of the Russian squadron were issued by Cap- 
tain Wiggins, with full instructions, so that, in the 
event of being separated by storms or fog, the com- 
manders would know the best route to follow. 

Having arrived safely at Yugorsky Straits, a few 
days were spent there by the Russian flotilla, in 
communicating with and receiving sundry stores 
from the Imperial Russian corvette Nayesdnick, 
commanded by Captain Pell, which vessel had been 
ordered there from St. Petersburg for this purpose, 
and for receiving despatches from Lieutenant 
Dobrotvortsky. 

Preparations being complete, on August 28 the 
whole fleet weighed anchor, the corvette taking her 
departure for Archangel and St. Petersburg, and 
the other vessels for the Kara Sea. A few floes of 
ice were driving about the straits, but not of 
sufficient consequence to retard progress. Fog 
also prevailed, but it did not hinder the ships from 
keeping in company, and about 5 p.m. the com- 
bined fleet was merrily ploughing the placid waters 
of the Kara Sea. Pack ice was seen, but a wide 
open space of sea was all clear to the eastward ; so, 
with full steam on, all haste was made towards the 
coast of Yalmal. The Offsin, however, was much 
impeded by having the schooner Scutaroff in tow, 
and in consequence the Orestes had to be brought 
to half speed. With this vessel, under Captain 
Wiggins’ command, leading the way, and the Arctic 
yacht Blencathra, under the command of Cap- 
tain Brown (having on board her owner, Mr. 
Popham, Mr. and Mrs. James, and Miss Peel), 
the work was commenced of inspecting the pack 
ice to the north; but the labour was light, the 
route being so clear. The 80th of August found 
the whole fleet advancing quietly, in sight of the 
even shores of Yalmal-land, ships, land, and sea 
bathed in brightest sunshine—nothing but clear, 
bright water all around—a perfect summer day. 
During the evening the paddle steamer parted 
company, having received orders to inspect the 
small strait between White Island and the north 
shore of Yalmal-land. These straits were found 
to be in the same shallow and dangerous condition 
as when surveyed by Captain Wiggins in 1874-6-8, 
useless for navigation, with tortuous channels, 
boisterous currents, and shoals all round. 

Having rounded White Island during the night, 
the remaining vessels continued their direct course 
towards Thames Haven, the outermost island of 
the Dixon Haven group, discovered by Captain 
Wiggins in 1876; and, as they closed in with the 
northern land, they found some ice away to the 
north-west ; but, steering to the south of this, 
they made out the islands and high mainlands 
to the north-east at noon on September 2. Shap- 
ing their course for the Yenisei, they continued 
running along at a few miles’ distance from the 
green-clad shore, in the usual track followed by 





Captain Wiggins in former years. At 9 P.M., 
darkness having set in, the Orestes was anchored 
a few miles to the westward of Starry Krestowsky, 
and the Blencathra and the Russian vessels coming 
up about an hour later, all were soon lying quietly 
anchored for the night. 

On Sunday, September 3, at 2 a.m., the Orestes 
again weighed anchor and continued her voyage, 
passing the Krestowsky Islands, and heading direct 
for the mouth of the Yenesei, it being a lovely 
warm summer day, with the sun shining brightly. 
The water shallowing to five and six fathoms, the 
Orestes was obliged to proceed dead slow, the 
smaller craft leading, and keeping the southern 
shore. At about 7 p.m. the Russian river steamers 
were observed at anchor off Golcheeka, distant 
about seven miles. The Offsin and her companions, 
putting on full speed, crossed the river at once and 
anchored, while the Orestes followed cautiously, 
and by 8 p.m. the fleet was safely anchored off its 
port of destination, Golcheeka, on the River 
Yenisei. These were the first Russian steamers that 
ever crossed the Kara Sea and came to anchor in 
the limits of this mighty stream. Rejoicings took 
place in the form of illuminations, and blue lights, 
rockets, and signal guns were made free use of, 
both by sea and river steamers. Cheer upon cheer 
rang out from the crew of the convoy Blencathra, 
but soon the weary eyes of the officers and crews 
of all the vessels were closed in refreshing slumber. 

The fact was realised the following morning that 
a new era had actually commenced in the history 
of Siberia; and that the goal having been reached 
with ease and in safety, all the energies of the 
several crews, together with the labourers and 
crews of the barges and of the steamer Graff 
Ignatieff and tug Bard, would be severely put to 
the test in transhipping the cargo from the largest 
steamer that had ever reached these waters. 

It had now been successfully demonstrated that 
not only small vessels of the Labrador class, of 
merely 500 tons, could reach Golcheeka, but that a 
2500-ton steamer like the Orestes was actually 
there awaiting despatch ; and furthermore, that 
even the largest merchant steamers of 4000 tons 
or upwards could perform the voyage as safely as 
the Orestes. Let us hope that the time has now 
arrived when such noble vessels will be seen 
ploughing the waves of the Kara Sea, and when 
the propositions and attempts of Captain Wiggins 
in former voyages to prove this to be a successful 
route will be recognised to be not mere dreams 
and fantasies, but that they have resulted in actual 
facts, fraught with the most serious and important 
consequences, not only to Siberia, but to the whole 
of Russia ; and let us also hope that the construc- 
tion of the Trans-Siberian Railway will, on com- 
pletion, prove to be the final link of that iron 
girdle which will encircle the globe on which we 
live. This is a consummation that must cause not 
only Russians to rejoice, but all civilised nations 
as well; because it is to such achievements that 
we must look for the development of commerce 
and for the advancement of civilisation. 

The following day everything was prepared for 
the rapid delivery of the rails into the large 
barges that had been brought down river for this 
purpose. They were soon alongside, and every 
man, including the Russian officers and sailors, 
did his best to hasten on the work, but the 
fine weather, which had cheered them on their 
way thus far, began to change. The poor, weakly 
constructed barges also proved quite unequal to the 
strain of bearing the heavy iron loads; and as 
soon as the waves rose, owing to gale upon gale, 
the craft literally parted in twain, and in order to 
save them from sinking alongside they had to be 
allowed to drift on to the bank, where the rails are 
now safe on shore, and can be re-shipped next 
season for transport to Yeniseisk. 

These gales continued, with but short intervals 
of fine weather, during Captain Wiggins’ stay at 
Golcheeka, retarding the work, and harassing both 
the men and officers of all the vessels ; but, not- 
withstanding, every one did his utmost, struggling 
against all odds. The restless little Bard, under 
the indefatigable exertions of her energetic com- 
mander, Lieutenant Zeleffsky (who had charge of 
the riverine work), did her best to tow and protect 
the helpless barges. The captain of the paddle 
steamer Graff Ignatieff, unused as he was to such 
storms and to such a sea, although constantly on 
the watch to do all that was possible to avoid dis- 
aster, was unable to cope with such severe work, 
and all his energies were required to preserve his 





own steamer from harm; and the skill of the 
Russian commanders was put to a severe test to 
protect their superior but small craft from acci- 
dents. The Scutaroff drove on shore, and broke 
her sternpost and rudder. The Blencathra drove 
from her anchors, with the Offsin and Malligan in 
company, taking refuge under the lee of the western 
shore, the gales being mostly from the westward. 
During this dangerous state of affairs, the large 
steamer Orestes remained quietly at anchor, demon- 
strating the necessity of strong,. arge vessels to 
work on such a mighty stream as the Yenisei. Such 
vessels of shallow draught can easily be introduced 
from Europe, so as to be able to run up as far as 
Dudinskoy, drawing about 12 ft. to 15 ft. 

By September 20 the remaining three barges 
had been loaded, and all were in readiness to pro- 
ceed up river, the Orestes having some 1000 or 
more rails left in her, which were to be taken to 
Archangel and left there, as was requested by the 
Russian Government before she left England. 
Added to this drawback was the great disappoint- 
ment of having to leave on shore at Golcheeka 
some 300 tons of excellent graphite, which it was 
impossible to obtain, as there was no remaining 
barge to bring it alongside. This graphite had been 
sent down river by Mr. Chiromnick, of Yeniseisk, 
as well as a large quantity of timber, for shipment 
to England. It now remains at Golcheeka for 
next year’s transit. The Minusinsk steamer had 
already been despatched on her voyage up river, 
under the command of Captain Robert Wiggins, 
laden with wares and with valuable gold-mining 
machinery, some five days in advance, and bearing 
telegrams, &c., to report the position of affairs to 
St. Petersburg and London. 

It was now the turn of the Offsin, with Captain 
Wiggins on board, to try her luck with three laden 
barges and the schooner Scutaroff in tow. At 
8 a.M. on the 21st she parted company with the 
Blencathra and Orestes, which returned to the 
Kara Sea, but fresh troubles soon overtook her. 
A heavy gale from the north-west, accompanied 
by thick, blinding snowstorms, burst upon her 
just at the critical time when she was in a most 
difficult passage surrounded by shallows. The 
Graff Ignatieff, with the Scutaroff in tow, returned 
at once, and succeeded in gaining shelter near the 
previous anchorage. The Offsin continued, with 
the Malligan and Bard, and she succeeded in 
groping her way up to near Siderova, where she 
anchored for the night, not knowing how it fared 
with her two companions, who were astern and 
out of sight. After a very stormy night, the morn- 
ing broke with fine clear weather, and she pro- 
ceeded, having now a good channel of five or six 
fathoms. During the afternoon the Offsin was 
joined by her companions, the Malligan and Bard, 
and good progress was made. The following day 
saw them past Karaoul, and next day they stopped 
at Luko Protock to take in wood fuel. The Graff 
Ignatieff soon came up, and once more the flotilla 
was complete, and, after wooding up, proceeded on 
the voyage. Strong currents and head winds pre- 
vailing caused the lighters in tow to be serious 
hindrances to progress; however, without any 
further mishap worthy of notice, they arrived at 
last, on October 23, at the city of Yeniseisk, amidst 
a blinding snowstorm, which cleared off shortly 
after their dropping anchor (see illustrations on 
page 78). 

A sensational welcome now awaited them. Thou- 
sands of people lined the shore, and rent the air 
with their hearty cheers, which were answered by 
the tars on board the flotilla, and signal guns were 
also fired. In a short time a large steamer, the 
Russia, owned by Mr. Guadaloff, of Krasniorarsk, 
left the wharf laden with hundreds of passengers. 
Sheering alongside the Offsin, she made fast ; a gang- 
way plank was speedily slid on board, and Captain 
Dobrotvortsky was invited to meet the Governor, 
the Mayor, and the Ispravnick, who, with others, 
awaited him on the main deck. A letter of 
welcome was read and presented to him by the 
Mayor, as well as a large iced cake surmounted by 
a silver salt-cellar. The national custom of par- 
taking of salt having been complied with, all cere- 
mony vanished. Captain Dobrotvortsky returned, 
escorting the Mayor, Ispravnick, and Bishop, who 
at once descended to the small cabin, and others 
followed, until it was packed to excess. Mean- 
while the decks were crowded with people—the 
principal merchants and ladies of the city—who 
surrounded Captain Wiggins and the other officers. 
Handshaking and congratulations were the order 
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of the day; cheer upon cheer arose from the 
vicinity of the little cabin as toast after toast was 
quaffed, each cheer being answered to the echo by 
hundreds of voices from the Russia. This lasted 
for some twenty minutes, until the functionaries all 
returned to the Russia’s roomy promenade deck. 
Casting loose, this splendid steamer started off, 
and again the air rang with cheers from her 
crowded decks. Another half-hour found those on 
board the expeditionary vessels in a quiescent state, 
at leisure to realise the fact that now their long 
toil up river had ended, and that the first Russian 
fleet flying the Imperial flag had safely anchored in 
view of Siberian citizens. The yacht Minusinsk 
was noticed at the quay, with her blue ensign fly- 
ing, having arrived four days in advance, her cargo 
being nearly all discharged. She is to be seen in 
the illustration near the right-hand side, and is to 
be recognised by her two pole masts, the foremost 
having a derrick rigged to it. On her right is the 
Oftsin, with a schooner barge, and under her stern 
the paddle-steamer Malligan. The Graff lies at 
the landing-stage, while the Bard is at the extreme 
left of the picture. 

And now the welcome on shore was to com- 
mence. The following day a thanksgiving service 
was held in the cathedral, which is situated close 
to the shore, and abreast of where the vessels lay 
at anchor. At 10 a.m. Captain Dobrotvortsky, 
with the officers and crews of his three ships, 
attended the solemn service, and the grand build- 
ing was quickly filled to the porch by citizens of 
all classes, the young students of the girls’ college 
being noticeable amongst them. 

In the evening a grand banquet was prepared at 
the spaciousclub. All the principal officials of the 
city, including the Mayor, Ispravnick, and Bishop, 
as well as the merchants, attended to do honour to 
their countrymen, who had braved the dangers of 
the icy seas, in order to inaugurate a new era for 
their port. Congratulatory addresses were again 
read and presented to Captain Dobrotvortsky. 
Toasts were drunk in honour of the Czar, and of 
the promoters of the most important undertaking 
ever projected in Siberia; and the Englishmen 
present were welcomed as brothers in the work now 
begun. Captain Wiggins also came in for his share 
of the honours. On the naval men returning to their 
vessels in the small hours, a new surprise awaited 
them on the beach, in the form of illuminations & 
la sibérienne. Blue and red lights blazed forth 
from the high promenade overlooking the shore, 
and on the landing stage an excellent band dis- 
coursed lively music until the departure of Captain 
Dobrotvortsky and his officers in a steam launch 
for their respective vessels. 

A few days afterwards a grand ball was given at 
Mr. Chiromnick’s handsome residence. All the 
officers attended, and a most enjoyable time was 
spent, the dancing not coming to a stop until far 
into the morning hours. 

The Graff Ignatieff started up river at once to 
Krasniorarsk with some barges laden with rails ; 
and Captain Dobrotvortsky in the Malligan, with 
Captain Wiggins and the commanders of the Bard 
and Scutaroff, took a run up and down river for 
many miles to inspect small creeks suitable for 
laying-up places. Several were found, and it was 
decided to lay up the Russian vessels at Oawarova, 
some ten miles below the town. The Mayor and 
citizens, however, protested against this, and offered 
to raise by subscription sufticient money to cut a 
canal into the small creek which intersects the 
city. The necessary amount was soon subscribed, 
and leave having been obtained by Captain Dobrot- 
vortsky from his Government to allow his vessels 
to remain there, it was decided to cut the channel 
at once, and men were set to work. Meanwhile 
the ships were anchored close to the shore, where 
they will quietly freeze in fer the winter, and in 
spring they will be moved into this canal or cutting 
when it is flooded by the spring waters on the 
one a away of the large ice. Yeniseisk will thus 

in possession of a good wet dock or port, which 
can be extended, as may be needed, in future years. 
This speaks well for the goodwill and energy of the 
citizens, who must be prepared to encounter rivalry 
on the we of their neighbours at Krasniorarsk, 
where the first rails, which are destined to occupy 
a prominent place in history, have been landed. 
It may be depended on that the inhabitants of 
Yeniseisk will not rest contented merely by the 
Trans-Siberian Railway passing through their 
city, but, doubtless, they will do their utmost to 
construct docks and other works, so as to tempt 





the sea-going steamers to winter there. The only 
impediments to Krasniorarsk becoming a maritime 
port are the shallow channels and rapids which are 
met with on the way higher up river, necessitating 
the use of fast vessels drawing 5 ft. or 6 ft., but 
those of 10 ft. draught can reach this city. 

At the end of October no ice had yet formed on 
the river—almost an unprecedented event; and, 
indeed, there were few signs of stern winter’s ap- 
proach, the weather being warm and open. This 
was probably caused by the hot atmospheric wave 
which passed over Europe generally, causing cases 
of sunstroke even in London. 

The Minusinsk was laid up on the beach, close 
to the entrance to the small creek, where she is in 
readiness to haul into the channel now being cut, as 
soon as the river rises in the spring of next year. 

Captain Wiggins has rented a house, in which 
his crew are comfortably located for the winter. 
It was his intention to journey overland to Irkutsk 
and St. Petersburg, on his way to London, as soon 
as the roads were in a condition to admit of sledg- 
ing. At that time they were in a sad state of mud, 
which is a serious hindrance to travelling. 

It has been already stated that the Government 
intend to despatch 1,000,000 poods (about 17,000 
tons) of rails next summer, which means large 
business. It is gratifying to know that Lieutenant 
Dobrotvortsky, the commander of the Russian 
Government expedition, has been promoted to the 
rank of captain in the Imperial Navy, as he richly 
deserves this distinction for his unwearied exertions 
during this memorable voyage. 








NOTES. 
THE CEMENT INDUSTRY IN Norway. 


THE consumption of Portland cement in Norway 
has increased very rapidly during the last few 
years, and the imports have risen from 5800 tons 
in 1880, to 16,380 tons in 1892. A few years ago a 
large cement manufactory was built at Slemmestad, 
some ten miles from Christiania, principally by 
German and Swedish money. Shortly after its 
starting, the undertaking came to grief, and in 
1892 the whole concern, which had cost some 
80,0001., was sold to a Norwegian company for 
16,0001. A considerable amount of work had to be 
done before the manufacture could be recommenced, 
and it was not till last autumn that work could be 
completely resumed. The annual production is 
calculated at 100,000 barrels; last year’s output 
was about 30,000 barrels. The number of hands 
employed, when the working isin full swing, will 
be about 200, and the quality of the cement leaves 
nothing to be desired. There will, no doubt, be a 
surplus available for export. 


CARRIAGE-WAY PAVEMENTS. 


The subject of carriage-way pavements seems in 
the air at present, two important papers on this head 
having been read before the Metropolitan District 
meeting of the Municipal and County Engineers. 
The first of these was read by Mr. Charles Mason, 
A.M.I.C.E., who described the methods adopted 
in laying wood pavement in the Strand District. 
The profile of the cross-section of the road recom- 
mended by Mr. Mason is approximately an hyperbola. 
The central ordinate should be, he states, equal 
to one-ninetieth the total width of the road, though 
one-seventieth is oftentaken. Calling this ordinate 
1.00, the cross-section may be set out from the 
following Table : 

a = 0.35 
Yq = 0.65 


4 width of roadway 


” ” 
” ” Y3 = 0.87 
v ” ” %4= 1.00 


The wear in certain parts of the Strand District is 
enormous, particularly in front of the West Strand 
Post-oftice, where, in addition to a very heavy 
traffic, there is a gradient of 1 in 35. Six-inch 
deal blocks laid here in 1889 wore through in 
twelve months. They were replaced with Jarrah 
blocks 5 in. deep, laid with %-in. joints, grouted 
with Portland cement, which gave much better 
service, wearing down 2} in. in three years. Where 
the traffic is heavy Mr. Mason thinks hard woods 
should be adopted, as renewals are always a 
nuisance, and should be made as seldom as possible. 
Under heavy traffic creosoted blocks do not wear 
better than plain untreated blocks, though they are 
less pervious, and dry quicker when wet. In relay- 
ing the Strand last autumn the following estimates 
were prepared as to the cost of different materials : 





Per Yard 
| Super. 
s. d. 


Plain yellow 
deal 6 6 


ea. is 9 in. by 3 in. by 6 in. 
Creosoted yel- 

low deal ... 7 8 

Australian 

hardwood 9in. by3in. by5in. 11 6 
Mr. Mason recommended the hard wood, but the 
Vestry decided on the creosoted blocks as being less 
noisy than Jarrah. Inall the important work done 
last year in this district the blocks were laid with 
‘* close” joints, which had proved perfectly satis- 
factory in previous experimental trials. Ina paper 
read after Mr. Mason’s, Mr. W. N. Blair advocated 
laying the blocks with a joint ; in. wide, and 
grouting them up with pitch in place of cement. 


9 in. by 3 in. by 6 in. 


RalILs IN THE UNITED STATES. 

The demand for rails in the United States has 
immensely increased during the last quarter of a 
century, and the sources from whence this demand 
has been supplied have very greatly changed. In 
1867 the home production amounted to 2277 tons, 
while 145,579 tons were imported. In 1870 the 
home production had increased to 30,357 tons, 
while the imports had advanced to 356,387 tons. 
The import duty imposed upon rails entering the 
United States stood in 1867, 1868, 1869, and 1870 
at 45 per cent. ad valorem. In 1871 a change was 
made in the tariff, the import duty imposed being 
28 dols. per ton from January 1, 1871, to August 1, 
1872. In August, 1872, the duty was reduced to 
25.20 dols. per ton, at which price it continued 
until March, 1875, when a return was made to the 
old 28 dols. per ton. The duty remained at this 
rate until July, 1883, when it was brought down 
to 17 dols. per ton, while in October, 1890, it was 
further reduced to 13.44 dols. per ton. It will be seen 
that, upon the whole,a great reduction has been made 
in the tariff during the last twenty years, but this 
has had little or no effect in reviving imports, the 
great growth of home production effectually check- 
ing any tendency in this direction. In 1871 the 
home production was 34,152 tons ; in 1874 it had 
been carried to 129,414 tons; and in 1877 it 
amounted to 385,865 tons. In 1880 there was a 
further advance to 852,196 tons, and in 1883 the 
total attained was 1,148,709 tons. Since then the 
production has been as follows, year by year: 1884, 
996,983 tons ; 1885, 959,471 tons ; 1886, 1,574,703 
tons ; 1887, 2,101,904 tons ; 1888, 1,386,277 tons ; 
1889, 1,510,057 tons ; 1890, 1,867,837 tons ; 1891, 
1,293,053 tons ; and 1892, 1,537,588 tons. While 
the imports stood in 1872 at 356,387 tons, and in 
1871 at 503,538 tons, they had sunk in 1875 to 
16,316 tons, while in 1876 they ceased altogether. 
In 1879 they had rallied to 22,379 tons, in 1880 
they advanced to 141,277 tons, and in 1881 to 
222,596 tons; but they had sunk again to 2138 
tons in 1885. There was a rally in 1886 to 41,581 
tons, and to 137,588 tons in 1887, but in 1890 only 
204 tons were imported, in 1891 only 253 tons, and 
in 1892 only 347 tons. The price of rails has been 
immensely reduced in the United States during the 
last quarter of a century. In 1867 it averaged 
166 dols. per ton, but in 1872 it had sunk to 
112 dols. per ton, and in 1877 to 45.50 dols. per 
ton. Itfurther declined in 1878, but it gradually 
rallied in 1879, 1880, and 1881, when the average 
stood at 61.13 dols. per ton. In 1885 it had fallen 
to 28.50 dols. per ton, but it rallied in 1887 to 
37.08 dols. per ton. In 1889 it was down again to 
29.25 dols. per ton. In 1890 the average was 
31.75 dols. per ton ; in 1891, 29.92 dols. per ton ; 
and in 1892, 30 dols perton. Foreign rails, free 
on board at American ports, averaged, in 1867, 
135.60 dols. per ton ; in 1872 the average had sunk 
to 110.48 dols per ton ; and in 1880 to 65.42 dols. 
per ton. In 1885 it was 43.11 dols. per ton, and 
in 1890, 44.87 dols. per ton. In 1891 prices 
averaged 36.28 dols. per ton, and in 1892 34.97 dols. 
per ton. It will be seen that while in 1867 foreign 
rails were materially cheaper in the United States 
than rails of American manufacture, the tables have 
been completely turned in recent years in conse- 
quence of the heavy import duties imposed by Con- 
gress. 


THE INFLUENCE OF LEGISLATION ON ELECTRIC 
LicgHTING SCHEMES. 

Comparisons are frequently drawn of the pro- 
gress made in utilising electric power in this and 
in other countries, usually to the discredit of the 
United Kingdom ; and frequently the cause as- 
sumed, if not indicated, is a want of enterprise. 
Such critios fail to consider the influence of 
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legislation, which in this country has _ retarded, 
while in most other countries it has facilitated, 
development. This circumstance was enforced 
by Mr. Alexander Siemens in his _presi- 
dential address at the Institution of Electrical 
Engineers. When electrical engineers had made 
practical the distribution of electrical power in 
towns, it was found that no statutory authority 
existed for laying underground mains, and thus 
special Acts of Parliament were necessary in each 
case. They are costly, and, moreover, when 
Bills were promoted, it was felt to be impolitic to 
grant roving powers to separate companies, and 
a general Bill was introduced in 1882, giving 
power to the Board of Trade to grant a license 
to an electrical company to supply a district 
when the local authority gave their consent to 
terms mutually determined ; while the more costly 
scheme of a provisional order had only to be resorted 
to when the local authority objected while a 
majority of the inhabitants in the districts desired 
to have facilities for obtaining electrical energy. The 
license and provisional order were alike in the power 
they conferred, but in its passage the Bill was modi- 
fied tosuchan extent as to be made a hindrance rather 
than an incentive to progress. The license was com- 
letely stripped of its importance, and its duration 
fimited to seven years ; while provision was in- 
serted in the Bill whereby local authorities could 
acquire the electrical plant at its market value after 
the lapse of twenty-one years. These conditions, 
affecting the security of tenure of the company as 
well as preliminary expenses, checked the confidence 
of the investing public, and thus, although fifty-five 
provisional orders were granted in 1883, the first 
year of the operation of the Act, all were subse- 
quently revoked. Indeed, from that year to the 
amendment of the Act in 1888 only one license was 
acted upon, that of 1885forSt. Austell ; and one pro- 
visional order, that of 1886 for Chelsea. Fifty-eight 
provisional orders and five licenses were revoked. 
This clearly proves the retarding effect of the legis- 
lation. On the passing of the amended Act in 1888 
an impetus was given, and, asa rule, powers granted 
have been acted upon. Including the provisional 
orders prior to the Act of 1888, 138 have been ap- 
lied for by electrical companies, as well as fifteen 
icenses. Of these, 57 provisional orders and six 
licenses are still in force, and in fifty-four cases 
works are in operation, about 53,000 horse-power 
being available. Local authorities have obtained 
121 provisional orders and six licenses, of 
which only eight provisional orders and four 
licenses have been revoked, leaving 113 and 
two respectively in operation. Under these powers 
fifty-one electrical systems of distribution have been 
established or are in course of construction, the 
power being 35,000 horse-power. There are thus 
in all 105 works in operation or being constructed, 
the power being equal to 88,000 horse-power. It 
is, therefore, evident that the local authorities, who, 
it may be stated by the way, waited to be assured 
of success by the actual working of private 
companies, have themselves taken the work 
in hand in more cases than have private com- 
panies, and it is assuring to have the approving 
opinion of Mr. Siemens, who says that the 
financial success which has invariably attended the 
municipal electric enterprises has relieved the rates 
at the expense of the wealthier classes in a perfectly 
legitimate manner, and that the more electricity 
becomes one of the common necessaries of life, the 
better it is that its supply should be in the hands 
of the community, and not in those of monopolists. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
flat and inactive on Thursday forenoon ; the sales, how- 
ever, reached to some 9000 tons—6000 tons of Scotch, 
2000 tons of Cleveland, and 1000 tons of hematite iron. 
On the first-named there was a decline of 14d. per ton, and 
the price of hematite iron fell ia. per ton. In the after- 
noon the market wasagain flat. Thespecial feature was the 
dealing in Cumberland hematite iron, one firm selling 6000 
tons at 45s. 04d. per ton one month open. In Scotch from 
5000 to 6000 tons were dealt in, 2000 tons of Cleveland, and 
5000 tons of Middlesbrough hematiteiron. Thecash price 
of Scotch, Cleveland, and Cumberland hematite iron gave 
way each lid. per ton from the morning. Settlement 
prices at the close were: Scotch iron, 42s. 9d. per ton ; 
Cleveland, 35s. 3d; Cumberland and Middlesbrough 
hematite iron, 44s, 104d. and 43s. 3d. per ton respectively. 
Business was active on Friday forenoon, when some 
25,000 tons of warrant iron changed hands. Of Scotch, 
20,000 tons were dealt in, 5000 tons being in one lot, and 
10,000 tons at 42s. 104d. cash this week. Some 5000 tons 
of Cleveland were sold, and the cash price rose 4d. per 


ton at 35s. 34d. The market was steady in the afternoon, 
when the quotation for Scotch iron was about 42s. 10d. 
ton cash. ‘There was | page wn nothing done until within 
five or ten minutes of the close, when some 5000 tons were 
done at 43s. one month, Altogether about 8000 tons 
were dealt in, including 2000 tons at 43s. 1d. one month, 
with 1s. forfeit in buyer’s option. 
Cleveland iron changed hands. Prices all round were 
unchanged. At the close the settlement prices were— 
Scotch iron, 42s. 9d. per ton ; Cleveland, 35s. 3d. ; Cum- 
berland and Middlesbrough hematite iron, respectively, 
44s, 9d. and 43s. 3d. per ton. On Monday forenoon the 
market was firm, but quiet. Only about 5000 tons were 
dealt in, a couple of lots of Cleveland, a couple of lots 
of hematite iron, and the rest in Scotch, including a 
lob at 42s. 9d. per ton cash on Friday, with 
a ‘‘plant.” The market was very strong for Scotch 
in the afternoon, business being done at 42s. 114d. 
cash, with buyers at 43s. next Monday, and 42s. 11d. 
Friday, with a “plant.” Altogether about 10,000 tons 
of Scotch were dealt in, 3000 tons of Cleveland, and a 
lot or two of hematite iron. Scotch and Cleveland rose 
in price 1d. per ton from the forenoon, and Cumberland 
hematite iron 14d. The closing settlement prices were— 
Scotch iron, 43s. per ton; Cleveland, 35s. 6d.; Cumber- 
land and Middlesbrough hematite iron, respectively, 
44s, 104d. and 43s. 3d. per ton. Dealing was inactive in 
Tuesday’s forenoon market. A few thousand tons of 
Scotch iron were dealt in, including 2000 tons at 43s. one 
month, with 1s. forfeit in seller’s option ; and 1500 tons 
at 43s. 2d. per ton one month, with 1s. forfeit in 
buyer’s option. Of Cleveland 2500 tons were sold, and of 
hematite iron 1500 tons. The market was quiet, but 
steady, in the afternoon. Scotch iron was done at 
42s. 114d. cash to the extent of about 8000 tons; and a 
few lots of Cleveland and hematite iron also changed 
hands, the former realising 36s. 1d. two months fixed, 
for 1000 tons, with 1s. forfeit in buyer’s option. Prices 
at the finish were a shade easier, Scotch and Cleveland 
each dropping $d. per ton, and Cumberland hematite 
iron 14d. Exceptionally, Middlesbrongh hematite iron 
made 1d. per ton. The settlement prices at the close 
were—Scotch iron, 42s. 104d. per ton; Cleveland, 
36s. 44d.; Cumberland and Middlesbrough hematite iron, 
44s, 104d. and 43s. 6d. per ton respectively. The market 
was a shade easier this forenoon, when about 10,000 tons of 
all sorts of iron changed hands, prices being much the same 
as those ruling yesterday afternoon. In the afternoon 
there was a turnover which was estimated at 25,000 
tons, mainly Scotch and Cleveland, the former sellin 
42s. 104d. to 42s. 11d. cash, and the latter at 35s. 44d. 
to 35s. 5d. cash per ton. Hematite iron was dealt in at 
45s. 2d. one month. At the close the settlement prices 
were—Scotch iron, 42s. 104d. per ton; Cleveland, 
35s. 44d.; Cumberland and Middlesbrough hematite 
iron, respectively, 45s. and 43s. 74d. per ton. The 
following are the current quotations for several No. 1 
special brands of makers’ iron: Gartsherrie, 51s. per ton ; 
Calder and Summerlee, 52s. ; Coltness, 56s.; Langloan, 
60s.—all the foregoing shipped at Glasgow; Shotts 
(shipped at Leith), 54s. 6d. Some additional blast fur- 
naces have been lit up within the past few days at Carron, 
Carnbrae, Kilwinning, and Glengarnock, and up to last 
Saturday there were in actual operation 48 furnaces, as 
compared with 69 at this time last year. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 3626 
tons, against 7481 tons in the corresponding week of last 
year. They included 2524 tons for Australia, 125 tons 
for France, 380 tons for Italy, 1054 tons for China and 
Japan, smaller quantities for other countries, and 2472 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 319,990 tons 
yesterday afternoon, as compared with 320,494 tons 
yesterday week, thus showing an decrease for the week 
amounting to 504 tons. 


Glasgow Coal Trade.—The local coal market is fairly 
steady with old orders. Very little new business has yet 
been put through, buyers, on the one side, looking for 
lower prices, while sellers are afraid to commit them- 
selves until they see what action the miners are likely to 
take at the beginning of next month. At a number of 
collieries in the Hamilton district work is being carried 
on six days a week, but efforts are being made by the 
leaders to induce the men to go back to five a To- 
oe on quotations at Glasgow Harbour may be given 
as under: 


F.o.b. per Ton. 

e& &.& 

Splint 9 6to 9 9 
ain 9 3,9 6 
Steam 10 6,,11 0 
Ell 10 0,,10 6 


Dross is very plentiful, and prices are a turn easier. 

Glasgow Copper Market.—Last Thursday sellers of 
copper were wanting 42/. 10s. per ton cash, but buyers 
were 2s. 6d. lower in their offers. No business was 
done. Both buyers and sellers were 3s. 9d. per ton 
down on the following day. On Monday of this week the 
forenoon quotation was 42/. 2s, 6d. cash per ton, and in 
the afternoon the quotation receded to 41/. 18s. 9d. cash 
buyers. Business was done at 42. 7s, 6d. three months 
for 25 tons. On Tuesday there was a decline of 1s. 3d. 
per ton in the forenoon, followed in the afternoon by an- 
other fall amounting to 5s. per ton ; but still no business 
was reported. Not much change took place to-day, and 
no transactions were recorded. 


Mr. James Wilson, Greenock Water Engineer.—A con- 
siderable amount of surprise has been experienced amongst 
Scotch civil engineers this week on the ap nee of an 
announcement to the effect that the well-known engi- 
neer to the Greenock Water Trust, Mr. James Wilson, 





is about to become a partner of the eminent firm of 


About 3000 tons of | i 


Messrs. Leslie and Reid, water engineers, Edinburgh. 
He has undertaken to continue to take charge of the 
Greenock Water Works till the end of the present 
financial year (May 26), when he will have completed a 
term of twenty-six years in the service of his present 
——. It pF age) ~ ge that, even though resident 
in Edinburgh, Mr. Wilson may still continue to take 
charge of the works with which his name has been so 
closely identified during the long period mentioned. 


Glasgow Weigh-Bridge Contracts.—The contract for the 
new corporation cattle weigh-bridge for Yorkhill lairage 
Glasgow, has been placed with Messrs. Henry Pooley and 
Son, Albion Works, Glasgow. This will be the largest 
cattle weigh-bridge in the United Kingdom, having a 
weighing platform 25 ft. by 12 ft., and will be fitted with 
Pooley’s patent ‘* Standard” cattle pen. 


West of Scotland Iron and Steel Institute.—The fourth 
ordinary meeting of the West of Scotland Iron and Steel 
Institute, for the session 1893-94, was held last Friday 
night, when discussions took place on the following 

pers: Mr. E. J. Duff’s, on ‘‘ Electric Welding ;” Mr. 

. E. Saniter’s, on ‘The Desulphurising of Iron and 
Steel ;” and Mr. John Barr’s, on ‘‘A Modification of 
Siemens’ Gas-Reversing Valve for Steel Furnaces.” 


Electric Transmission of Power.—A lecture on ‘‘ The 
Electric Transmission of Power ” was given last Saturday 
evening to the Glasgow and West of tland Technical 
College Scientific Society by Mr. Henry A. Mavor, 
M. Inst. E.E., president of the Society. 


West Highland Railway Contract.—Mr. John Best, 
Edinburgh, has just commenced to execute a railway 
contract to connect Strome Ferry with Kyleakin ; there 
is also a steamboat pier in it. 


Important Steamship Contract.—It is announced to-day 
that Messrs. Scott and Co., shipbuilders and engineers, 
Greenock, have just contracted with the Ovean Steamship 
Company of Liverpool to build and engine for them two 
steel screw steamers of 4000 tons each. The engines of 
each steamer will be of 2500 horse-power. These vessels 
are intended for the Ocean Steamship Company’s line of 
China steamers, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on ’Change here, but the tone of the 
market was rather flat, and only a small amount of 
business was done. Quotations, Gevenen, were pretty 
well maintained, and most people spoke hopefully of the 
future, pointing out that the shipping season was natu- 
rally at its slackest at this time of the year. Makers 
were not at all disposed to reduce their quotations, 
and most of them would not mention less than 35s. 6d. 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland 
pig iron. Merchants sold at 35s. 44d., and a few 
small parcels were reported to have changed hands 
at 35s. 3d. The lower qualities of pig iron were steady. 
Mottled was 33s. 9d., grey forge 34s. 3d., and No. 4 
foundry 34s. 9d.—all for prompt delivery. Middles- 
brough warrants, after touching 35s. 54d., closed 35s. 5d. 
cash buyers. An improvement was noticeable in hema- 
tite pig iron, principally owing to the increased activity 
at the plate and angle mills. The demand was good, 
and prices had a decidedly upward tendency. For early 
delivery of Nos. 1, 2, and 3 makers’ east coast brands 
several sellers asked 44s., and were not inclined to take 
less, but one or two transactions were recorded at 43s, 9d. 
Spanish ore was a little stiffer, rubio being fully 12s. 6d. 
ex-ship Tees. Freights, Bilbao to Middlesbrough, 5s. 3d. 
_——— there was very little change in the market. Prices 
of makers’ iron were quite unaltered. At the opening of 
the market Middlesbrough warrants eased to 35s. 4d., but 
they closed steady at 35s, 5d. cash buyers. 


Manufactured Iron and Steel.—There is not much new 
to report with regard to the manufactured iron and 
steel industries, but fortunately the slight alteration is 
for the better. Most of the works are now runnin 
pretty regularly, and several firms have orders on han 
that will keep them well going for some time. Quota- 
tions, however, though tending upwards, are still low, 
and with present cost of production apne og A leave 
much profit. Common iron bars are quo 4l. 17s. 6d. ; 
best bars, 5/. 7s. 6d. ; ironship-plates, 4/. 15s. to 4. 17s. 6d. ; 
iron ship angles, 4/. 13s. . to 41, 15s.; steel ship- 
plates, 5. 2s. 6d.; and steel ship angles, 4/, 15s. to 
4l. 17s. 6d.—all less the usual discount for cash. Heav 
—- of steel rails 3/. 15s., and steel sleepers 5/., bot 
at works. 


The Fuel Trade.—Fuel is fairly steady. At Newcastle 
best Northumbrian steam coal is quoted 12s. 6d. for early 
f.o.b. delivery, but at Sunderland less is taken. Forward 
quotations are a good deal below this. Small steam is 
about 4s. 3d. Bunker coal is quoted 8s. 9d. f.o.b. in 
Tyne Dock for Durham unscreened, though a higher 
price is asked by some collieries. On the Wear 83, 6d. is 
the current quotation for unscreened bunker coal. Gas 
coal is steady. Household coal is somewhat quieter 
Manufacturing coal is in fairly good demand, and prices 
are very little changed, if any. Coke is about the same 
as when we last reported. Here 13s. for delivery at blast 
furnaces over the present half-year is quoted. 


Engineering and Shipbuilding.—There is rather more 
doing in the engineering trade, but there is still plenty 
of room for improvement. Few establishments are in 
anything like full swing. oe generally are 
pretty well employed, and are likely to be so for, at all 





events, the greater part of this year. New orders con- 
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tinue to come in. Messrs. Furness, Withy, and Co., of 


Hartlepool, have, we learn, contracted to build a large 
steamer for Mr. Joseph Bennett, M.P., of Grimsby. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Dispute at Carlton Main Colliery.—The dispute 
which arose at Carlton Main Colliery a short time ago 
has been amicably settled, and all the men have returned 
to work. It will be remembered that some of the men 
alleged as a grievance that they were being victimised. 
A deputation of the men has waited on the manager, a 
friendly arrangement has been made. 


The Danger of Gelignite.—At an inquest held this week 
on the body of an excavator killed through an explosion 
at the Butterley Reservoir, which is being made in the 
Wessenden Valley by the Huddersfield Corporation, the 
care which should be used in the employment of gelignite 
was illustrated. It appeared that, on the 8th inst., eight 
charges of gelignite were put in eight holes in the face of 
the rock of the puddle trench, and were fired. Everyone 
thought they had all gone off. Owing to the weather, 
which was very severe, no one went near the place till 
the following Saturday, when a number of men com- 
menced removing the débris blown down by the force of 
the explosion on the Monday. Deceased was using a 
pick, when there was an explosion, and he was killed. It 
is thought that one of the cartridges had not been fired 
on the Monday, and had been rendered more dangerous 
by reason of frost and become liable to explode if struck 
sharply. It was fired by a pick used by one of the work- 
men, 


The Future of the Coal Trade.—Mr. B. Pickard, presi” 
dent of the Miners’ Association, says if prices are to be 
advanced to the railway companies, what about the gas 
companies and those connected with the iron companies 
who have had their coal delivered at the sidings at 5s, 3d. 
per ton? Are these people to have coal at that rate, with 
the everlasting grumble that 5s. 3d. per ton is too much 
for them to pay and to make a living profit? It is now 
placed on record that it was the coalowners who reduced 
values last year in such a way that no other party inside 
or outside the coal trade could be made amenable to the 
transaction. 'The miners have no sympathy with the 
recent advances in London. An advance of 3s. per 
ton, which the r of London had to pay, was 
altogether uncalled for, especially in view of the declara- 
tion of the coalowners of Durham that they could not 
afford to give their workmen another 5 per cent. advance 
in wages. If the owners are coalescing in trying to fix a 
contract rate for the railways, it is a sign that they do not 
intend this year to be the catspaw of monopolists, who 
always pay dividends, because they have full power to 
make dividends whether they buy coal cheaply or dearly. 


Difficulty in Sinking an Atr Shaft.—Considerable diffi" 
culty has been experienced by the workmen in sinking 
the air shaft from the summit of Cowburn Moors, 
between Chinley and Edale, to the tunnel on the Dore 
and Chinley Railway, in consequence of the large quanti- 
ties of water with which they have to contend. At one 
time within the past few days, owing to a sudden inrush, 
there was 40 yards of water in the shaft. Severe frosts 
on these high moors have affected the working of the 
pumping engine, and the navvies and their families, 
who have lived in wooden huts on the moors, have suffered 
intensely. 


Iron, Steel, and Engineering.—On every hand there are 
signs of improvement, so far as the district trades are 
concerned. Pig iron is very firm in value, and the out- 
put from the furnaces is used as rapidly as produced, 
realising 40s. to 42s. per ton for forge pig, and 42s. to 
44s, for foundry. Manufactured irons are selling freely, 
particularly bar and sheet, for the home trade and 
Australia, with good lines coming in from India, In the 
steel trade very heavy orders are to hand for marine 
material. Railway sections are also being purchased 
heavily for English and East Indian requirements. 
Hematite pig is advancing in value. Bessemer ingots 
are firm at 5/. 17s. 6d. to 6/. 5s. per ton, and Siemens at 
7s. 6d. per ton more money. All the engineering trades 
are getting well to work, with a promising outlook, and 
the number of unemployed mechanics is now greatly 
reduced. 


NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The shipments of coal, 
foreign and coastwise, from the four principal Welsh ports 
during December were: Cardiff—foreign, 861,643 tons ; 
coastwise, 146,506 tons. Newport—foreign, 174,091 tons ; 
coastwise, 100,004 tons. Swansea—foreign, 96,115 tons; 
coastwise, 62,462 tons. Llanelly—foreign, 11,893 tons; 
coastwise, 2170 tons. The aygregate exports for De- 
cember were accordingly:  ‘oreign, 1,151,563 tons ; 
coastwise, 310,232 tons. The exports of iron and steel 
from the four ports during December were : Cardiff, 3566 
tons; Newport, nil; Swansea, 3} tons; Llanelly, nil ; 
total, 3569} tons. The shipments of coke were: Cardiff, 
3069 tons ; Newport, 287 tons ; Swansea, 237 tons; Llanelly, 
nil; total, 3593 tons. The shipments of patent fuel were: 
Cardiff, 28,360 tons; Newport, 5816 tons; Swansea, 
32,130 tons; Llanelly, nil ; total, 66,306 tons. The aggre- 
gate shipments of coal from the four ports last year 
came out as under: Cardiff, 11,411,427 tons; Newport, 
2,973,839 tons ; Swansea, 1,625,809 tons ; Llanelly, 186,393 
tons ; total, 16,197,468 tons. The aggregate exports of 
iron and steel were: Cardiff, 35,402 tons; Newport, 
18,127 tons; Swansea, 14974 tons; Llanelly, 254 tons; 
total, 55,0514 tons. The aggregate shipments of coke 
were; Cardiff, 79,002 tons; Newport, 4280 tons ; Swan- 
sea, 28617 tons; Lianelly, nd; total, 86,143% tons. The 











aggregate shipments of patent fuel were: Cardiff, 294,382 
tons; Newport, 46,406 tons; Swansea, 341,861 tons ; 
Llanelly, ni/ ; total, 682,647 tons. 


Portsmouth Docks.—The construction of two docks at 
Portsmouth is proceeding, and the Works Department is 
demolishing a large building used as a receiving store, 
which has to be removed on account of the docks. 


South Wales Institute of Engineers.—New buildings 
which have been erected in Park-place, Cardiff, as the 
future home of the South Wales Institute of Engineers 
and the Monmouthshire and South Wales Coalowners’ 
Association, were opened on Friday by Mr. T. Forster 
Brown, the president of the Institute. The buildings 
were erected from designs supplied by Mr. E. W. Corbett. 
They occupy a convenient site, let by Lord Bute ata 
nominal rental. In the course of his inaugural address, 
Mr. Brown said the output of coal in South Wales and 
Monmouthshire in 1857 was 7,132,304 tons, while in 1892 
it was 31,207,360 tons. The population of Cardiff had 
increased fourfold, and the shipments of the port of Car- 
diff, which were in 1857, 1,587,356 tons, were last year, 
including Barry, about 12,992,630 tons. The South 
Wales Institute had, he contended, kept pace with the 
development of the district. In 1861 the accumulated 
funds amounted to 250/., while in 1893 they were 2231/. 
The members, associates, and students in 1858 numbered 
129, and in 1894 the number was 328. Of the original 
members who joined the Institute in 1857, 1858, and 1859, 
there were only eleven survivors, including Sir W. T. 
Lewis, Mr. Richard Bedlington, Mr. Archibald Hood, 
Mr. Hort-Huxham, and himself. 


The *‘ Retribution.” —A short time since a serious crack 
was discovered in one of the furnaces of the Retribution, 
cruiser, at Devonport. After an examination of the 
whole of the furnaces, the dockyard officials forwarded 
a report to the Lords of the Admiralty. Their lordships 
have now decided that the defective furnace shall be 
replaced by a new one, and that all the furnaces shall 
be subjected to a hammer test, The contractors for the 
vessel, Palmers’ Iron and Shipbuilding Company, Limited, 
have been communicated with in order that a representa- 
tive of the company may be present during the testing. 


The Severn.—Mr. E. D. Marten, engineer to the Severn 
Commissioners, states in a report just issued: ‘Ata 
meeting of the committee of the Severn Commissioners, 
held on Saturday, I reported that the new dock at Diglis, 
near Worcester, was completed ; that the dredging of the 
river to a depth of 10 ft. at low summer level had been 
effected for 28 miles out of the 30 miles between Glou- 
cester Dock and Worcester Bridge ; that for the remain- 
ing two miles it was so far advanced that it was everywhere 
possible for vessels drawing 8 ft. 6 in. to navigate at low 
summer level; and that this two miles would be com- 
pleted in a few weeks, and certainly before the river was 
again at its low summer level.” 


Cardif Harbour Trust.—The members of the Cardiff 
Harbour Trust sub-committee are making inquiries as to 
the working of other harbour and dock bodies. The 
Mayor and Mr. Johnston will meet Lord Tredegar and 
representatives of the Taff Vale Railway Company and 
the Barry Railway Company before the close of this 
month. . 

a Gia steam coal trade has shown less activity, 
although chartering has still been relatively brisk. The 
best descriptions have made 14s. to 14s. 3d. per ton, while 
secondary qualities have brought 13s. 3d. to 13s. 6d. per 
ton. Household coal has been in about average demand ; 
No. 3 Rhondda large has made14s. per ton. Patent fuel, 
which has been in moderate request, has shown rather a 
downward tendency. Coke has exhibited little change ; 
foundry qualities have made 19s. 6d. to 20s. per ton ; furnace 
ditto, 17s. 6d. to 18s. per ton, The manufactured iron and 
steel trades have continued quiet; there has, however, 
been a slightly better demand for steel rails ; heavy section 
steel rails have made 3/. 15s. per ton, while light section 
ditto have brought 4/. 10s, to 41. 12s. 6d. per ton. 


Station Gunboats.—Some gunboats of a new type are 
about to be introduced. Four of these vessels will be laid 
down. They will be termed station gunboats, and their 
hulls will be of steel, sheathed with wood and copper. 
Their dimensions will be: Length, 180 ft.; breadth, 
324 ft. ; mean load draught, 114 ft.; displacement, 960 
tons. Their engines, with natural draught, will give a speed 
of hy | knots per hour, while with Pa draught a speed of 
13} knots per hour is anticipated. The armament will 
consist of six 25-pounder quick-firing guns, four 3-pounder 
Hotchkiss guns, and two Maxim machine guns. The 
four vessels will cost about 60,0007. each, 


Dock Extension at Swansea.—Mr. A. F. Austin, of 
Swansea, has brought forward a scheme for floating 
Swansea Harbour, and connecting and extending the 
dock. He says: ‘‘The harbour could be floated by 
making an island in the river alongside the west pier, so 
that a lock about 500 ft. long could be formed. Irom 
the south end of the island a dam might be con- 
structed across to the east pier. The top of the dam 
would be about 5 ft. below the edge of the quay, and 
would act as an overflow in case of an extraordinary 
freshet. The dam could be constructed with sluices, of 
sufficient size to deal with any freshet which would be 
likely to come down, and this independent of the over- 
flow. The sluices could be made on a self-acting prin- 
ciple, so that when there is any freshet in the river, and 
the water is up to top level, they would lift automatically 
and let off the surplus water. The same sluices could 
also be used in spring tides, at low-water time, to scour 
the channel, and thus save a lot of dredging. The water 
in the harbour, being kept up to the top of the overflow, 
would give at all times, in the South Dock, about 24 ft. of 
water, which would be sufficient for the class of ships 





likely to visit the dock, and this would be secured with- 
out + Sheth the sills.” A private meeting of the Swan- 
sea Harbour Trust was held on Friday to consider the 
question. It was eventually resolved that Mr. Aber- 
nethy, consulting engineer to the Trust, and Mr. Wolfe 
Barry, the engineer of the Barry Railway and Dock 
Company, should report upon Mr. Austin’s suggestions. 





Tue NortH Sea-Battic Canat.—The works at the 
large bridge at Levenson (8 miles from Kiel, on the old 
Eider Canal) are being pushed ahead in spite of the cold 
weather. There are at present 60 bricklayers engaged 
in erecting the piers. The foundation consists of blocks 
of concrete 44 ft. long, 3 ft. broad, and 14 ft. thick. The 
highest point of the bridge will be about 135 ft. above the 
water level of the canal. On both sides of the canal a 
large number of men are engaged in bringing together the 
requisite quantity of earth for the approaches to the 
bridge, which is intended both for railways and high- 
roads. 


BrrMincuaM, NorRTH WARWICKSHIRE, AND STRATFORD- 
upon-Avon Rattway.—Mr. Edward Pritchard and Mr. 
William Edward Winby, the engineers of the projected 
railway from Birmingham to Stratford-upon-Avon, have 
prepared for Parliament their estimates of the cost of the 
works required for this railway. The total cost of carry- 
ing out the the whole scheme is set down at 643,562/, 
Of this sum the main line of railway, from Birmingham 
to Stratford-upon-Avon (measuring 24 miles 1 furlong 
6.40 chains in length), is estimated to absorb 625,118/. 
The balance of 18,444/. is divided between the two short 
junction railways intended to connect the proposed main 
line of railway with the Alcester and Bearley branch of 
the Great Western Railway, and with the East and West 
Junction Railway. According to these estimates, the 
main and junction lines will be double throughout their 
whole length. 


AN OFFICIAL VIEW OF THECHICAGO Exposition. — There 
has been issued from the Foreign Office this week a report 
on the Columbian Exposition by Mr. J. Hayes Sadler, our 
Consul at Chicago, in which he reviews the great enter- 
prise in an appreciative manner. As to the British 
section, he says the standard of the whole display has 
been recognised as of the highest character, and the 
chief remark to be made is one of regret that the number 
of exhibitors was so limited. Whatever may have been 
the cause, whether the McKinley Act may have pre- 
judiced some against going to expense where it might be 
thought no benefit would result, whether it may have 
been forgotten that in these days of advertising to sit 
still is to lose ground not easily regained while other 
manufacturing countries are pushing forward, it is un- 
questionable that the extent of the British exhibit did 
not come up to the expectations entertained of the recog- 
nised power and capabilities of the country. The in- 
difference apparently shown in so many departments was 
not shared by other countries, nor can it apply to the 
exhibitors themselves, for their display was of splendid 
and artistic quality. The British colonies came well to 
the front, and universally drew remarks of praise and 
approbation not only by the extent but quality of their 
display. The exhibits of New South Wales and Canada 
fairly took the public by surprise. The arrangement of 
the colonial exhibits was excellent, and they were well set 
off by decorative inclosures, which were at once simple 
and attractive. 


Crty oF RocuEsTER SeweRAGE: LocaL GOVERNMENT 
Boarp Inqutry.—On Tuesday, the 9th inst., Major- 
General Phipps-Carey, R.E., one of the inspectors of the 
Local Government Board, held an inquiry at the Guild- 
hall, Rochester, with reference to the application of the 
town council for authority to contract a loan for carrying 
out sewerage and sewage disposal works for the Borstal 
portion of the district. The town clerk, Mr. Prall, stated 
that a coeds scheme had been rendered necessary in 
consequence of the mandamus having been issued by the 
High Court of Justice at the instance of the Local Go- 
vernment Board. The town council then applied to engi- 
neers for drainage schemes, and, out of several received, 
had unanimously decided in favour of that prepared by 
Messrs. John Taylor, Sons, and Santo Crimp, of West- 
minster, and sanction to carry out which was now de- 
sired. Mr. Santo Crimp, M. Inst. C.E., gave a general 
and detailed explanation of the proposed works, and said 
that the sewers would be laid in straight lines and at 
self-cleansing gradients; there would be manholes and 
inspection chambers at each change of direction of gra- 
dient, and abt all junctions of branch with main 
sewers. The system would be thoroughly provided 
with ventilators, and with automatic flushing arrange- 
ments at suitable points. With regard to the method 
of dealing with the sewage, land of a highly suitable 
character for sewage purification could be obtained 
in the neighbourhood at a reasonable cost, but before 
applying the sewage to the land the ‘ Wimbledon 
— would be employed for the purpose of removing 
the suspended matters. Mr. Crimp had had a long ex- 
perience of this system, and, with certain modifications 
rendered necessary by the new conditions, he could confi- 
dently recommend its adoption. The ‘‘ Wimbledon’ 
system consisted of a combined settling tank and nitri- 
fying filter, and_not only were nearly all the suspended 
matters removed, but some of the organic matter in solu- 
tion was also broken up. As a result, large volumes © 
the partly purified sewage could be applied to land with- 
out causing any nuisance, or injuring the crops. The 
system had the advantage also of reducing the sludge to 
a minimum, since chemicals were not necessary in the 
process. There was no opposition to the scheme. 
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On the railways of the United States the hand-car is 
a very important feature in the equipment. Naturally 
it comes in for a great amount of hard treatment, for 
every time a train passes it, it has to be removed from 
the track and afterwards reinstated. Often there is 
but a limited time in which to get it off the rails, and 
the men in charge cannot exercise care in the opera- 
tion. Hence the wear and tear is considerable, for in 
a hand-propelled vehicle it is impossible to prepare 
for contingencies by the provision of excessive 
strength, since the weight would impose a serious 
burden on the men in charge, both when the machine 
was in motion and also when it had to be lifted aside. 
It was to reduce this wear and tear, and also to lighten 
the labour of the men, that the hoist, illustrated 
above, was introduced by the inventor, Mr. Sinclair 
Arcus, of 52, 29th-place, Chicago. Its construction 
will be easily apprehended. In the centre of the car 
is a vertical ram B, carried in guides, and ending ina 
shoe C, to which it is attached by a swivel joint. 
When the car is to be moved off the track, the ram is 
lowered until the shoe rests on a sleeper ; a continu- 
ance of the same action which lowers the ram then 
raises the entire car bodily until the wheels are in the 
air. The whole vehicle can then be rotated on the swivel 
joint to set it at right angles to the track (Fig. 4), 
ready to be lowered and pushed away from the metals. 

The method of operating the hoist is quite simple. 
Ona transverse shaft is a double grooved pulley D 
(Fig. 2), connected by chains to each end of the ram. 
Also on this shaft is a lever E, lying horizontally. 
When this lever is raised from the horizontal to the 
vertical position, the shoe C is lowered to the ground, 
and when it is carried forward through another 90 deg. 
the car is lifted. It is stated that with this device 
two men can readily manipulate a car weighing 8001b. 
and carrying the same weight of tools. 

The means of propelling the car call for no special 
notice. One axle is geared to a short crankshaft, 
which is driven by a connecting-rod from the double- 
ended reciprocating lever A. Four men can work at 
this lever simultaneously, and, by aid of the gearing, 
a high speed can be obtained. 


= 





A New Jarry ror Care Town.—An iron jetty, erected 
by the Cape Town Harbour Board, has just been inaugu- 
rated by the Governor of the Cape Colony. The new 
work is to be known as the Loch Jetty. 

















SHIPBUILDING AND MARINE ENGI- 
NEERING IN 1893. 
(Concluded from page 40.) 
ScoTLanD. 

Tue Clyde total shows a decrease in the tonnage 
launched, equalling 16.4 per cent., not only on the 
total for 1892, but also on that of 1891, while the 
total is a fifth less than what it was in 1890, which 
had the largest aggregate for many years. On the 
north-east coast of England the decrease was much 
more marked, being 30.6 per cent. less than in 1892, 
while when comparison is made with the highest total 
during a long series of years--that of 1889—the 
decrease is nearly 40 per cent. A comparison of 
the totals for the two districts is interesting : 

1893, 1892, 1891. 1890. 1889. 1888. 
435,349 631,751 606,362 675,880 717,709 506,996 
279,916 335,191 335,076 353,719 335,201 278,970 
It will be seen that the total of the north-east ports has 
dropped below the total of 1888, while that of the Clyde 
is just about 1000 tons above. There are one or two 
other points of comparison. In Scotland there has been 
a less amount of tonnage constructed for foreign 
owners, while on the north-east coast more foreign 
tonnage has been turned out than usual. It might 
be interesting to inquire whether the latter explains 
the former; the presumption is that it dees. Cer- 
tainly the ratio of foreign tonnage to the total for 
the kingdom is rather larger, although the actual 
measurement of the vessels is less. The total foreign 
tonnage built throughout the kingdom, as we pointed 
out in our first article (page 767 of the preceding 
volume), was 158,292 tons. The foreign tonnage 
built on the Clyde was just over a fourth—41,091 tons ; 
or 14.7 per cent. of the output of the district. On 
the north-east coast the total foreign was 96,685 tons, 
or 22.2 per cent. of the total for the district. Of the 
home tonnage, the Clyde owns a much larger propor- 
tion of its own output than does the north - east 
coast, a fact which testifies to the higher place in the 
mercantile world held by the Scotch district. Indeed, 
the ratio of Clyde-owned to the total produced is 
much greater than in many previous years. In all, 
Glasgow took 32.2 per cent., and Greenock and other 
Clyde ports 8.65 per cent., making for the Clyde 
40.85 per cent., while other Scotch ports bring the 
total to 49.2 per cent. The tonnage owned on the 
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north-east coast is equal to 24 per cent. of the total 
produced in that district. London took 25.4 per 
cent. of the Clyde’s total, and 27.2 per cent. of the 
production of the English districts. Liverpool took 
13.15 per cent. from the Clyde, but only 1.3 per cent. 
of the north-east output. While the north-east ports 
sent 4.5 per cent. of their output to Scotch owners, 
largely made up of two large Shire Liners, the Clyde 
sent 2.1 per cent. of its output to the east coast. 
There is, however, comparatively little money sent 
from the Scotch ports to English firms; probably 
Barrow is the most successful competitor, while half 
the money disbursed in Clyde yards comes from 
English ports. 

There has been a considerable falling-off in the 
number and tonnage of sailing vessels built on the 
Clyde, when comparison is made with the immediately 
preceding years, and the tonnage of these bears only a 
proportion of 35.2 per cent. to the aggregate, the 
tonnage having been 98,673 tons. In years of pro- 
sperity, however, the proportion usually was only 25 
per cent. On the north-east coast the proportion was 
about 5 per cent., so that the opposition of the builders 
there in this description of work is either not pro- 
nounced or is not yet of effect. On the Clyde 
the building of sailing ships is more and more 
becoming the monopoly of one or two firms, who 
make a speciality of certain types, and are thus able to 
build at a cost which to ordinary minds seems scarcely 
sufficient to pay a reasonable price for materials. Ships 
have been built for something like 5/. 10s. per ton, 
and there is little wonder that fully four-fifths of the 
sailing tonnage produced on the Clyde was turned 
out by four firms, one of them contributing one-half 
of the sailing tonnage, or a sixth of the whole produc- 
tion. The only other point in connection with the 
sailing tonnage is that it included several large racing 
yachts. There was the America challenger — the 
Valkyrie, and the Prince of Wales’s yacht, the 
Britannia, both constructed by Messrs. D. and W. 
Henderson and Co. The former is returned as of 191 
tons yacht measurement, and the latter 221 tons, 
Messrs. Inglis also launched the Calluna for Mr, P. 
Donaldson. She is of 259 tons gross measurement. 
These cost each something in the vicinity of 10,000/., 
and have been very successful in their performances, as 
have also several smaller craft designed and built by 
Mr. Fife, of Fairlie. Mr. G, L. Watson, in addition to 
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designing the yachts built by Messrs. Henderson, 
also designed several steam yachts, two of which, 
the Christabel, of 321 tons and 600 horse-power, 
and the Rona, of 1000 tons yacht measurement and 
1900 horse-power, were constructed by Messrs. Hen- 
derson. The total steam yacht tonnage was 2786, an 
increase of 1150 tons over the output in 1892, but 961 
tons under that of 1891. The sailing yacht tonnage 
built was a record, aggregating 1193, an increase of 


863 tons over that cf 1892, and of 413 tons over that of | Clyde 


1891, which was considered a brisk year. 

As to the steam vessels built, it is a noteworthy fact 
that last year no vessels were constructed for the 
British Navy, although the machinery for two vessels 
built in the Royal Dockyards was sent from Clyde 
works. The largest merchant steamer constructed 
was the Lucania, for the Cunard fleet, built, as every- 
body now knows, by the Fairfield Company, the 
next being the Southwark and Kensington, by Messrs. 
Denny and Thomson respectively, for the International 
Line; the Nile and Danube, built by Messrs. Thom- 
son for the Royal Mail Company. Only seven vessels 
were over 5000 tons, while Messrs. Harland and Wolff, 
Belfast, had five, and there were five built on the 
north-east coast. The International Steam Naviga- 
tion Company of Philadelphia stands at the top of the 
list of patrons to the Clyde shipbuilders, with two 
steamers of 17,307 tons. The Cunard Company come 
next, with one steamer of 12,952 tons; the Royal 
Mail Steam Packet Company third, with two vessels 
of 11,894 tons ; the Chesapeake and Ohio Steamship 
Company fourth, with three steamers of 11,656 tons, 
built by Messrs. Stephen; the Anglo-American Oil 
Company fifth, with 11,583 tons, two steamers built 
by Messrs. Dunlop, Port-Glasgow, and one 
Messrs. Inglis, Glasgow ; and the Russian Volunteer 
Fleet sixth, with 9083 tons, by Messrs. Denny. Of 
paddle steamers 25 were constructed, the Royal 
Sovereign, built by the Fairfield Company, and the 
London Belle, by Messrs. Denny, being for the Thames 
service, while two for the Clyde were constructed by 
Messrs. Thomson, and a third for Belfast Lough and 
Irish coast service. Messrs. Scott, Greenock, and 
Messrs. Barclay, Curle, and Co., each constructed one 
for excursions on the south coast. Nine paddle 
steamers were sent to India. Steam dredgers and 
hopper dredgers, while aggregating fully more than 
the average tonnage, fell short of the output of 1892 
by 4271 tons, or about 35 per cent. Four of the 
largest hoppers were for the Clyde Trustees to carry 
out to the Firth the dredging of the harbour and 
river. The British Admiralty authorities had three 
large dredgers built for Portsmouth and other dock- 
yard and harbour deepening operations; and, as 
usual, several English railway companies had dredgers 
and hoppers built for maintainiog their steamboat con- 
nections, Trawling and fishing steamers aggregated 
19 vessels, of 2881 tons, an increase of five vessels and 
781 tons over the previous year’s output. They were 
chiefly for the Grimsby and Hull fishing companies. 
Screw steam tugs are now becoming more common, 
and ten such vessels, of 1300 tons, were built on the 
Clyde, chiefly for foreign service. 

The great proportion of the tonnage was merchant 
steamers, and a larger number than usual were of the 
cargo-carrying type, requiring little power in their 
machinery. But the greater preponderance of steam 
tonnage affects the production of machinery, while a 
goodly number of vessels have had new engines of the 
triple-expansion type substituted for old compound 
engines. Amongst these reference may be made to the 
Union Liner Moor, which has been considerably 
lengthened, and has had new engines of 5000 indicated 
horse-power, by Messrs. Thomson, Clydebank, while 
the paddle steamer Normandy and the Garth Castle 
have been overhauled at Fairfield. The engines for 
vessels not built on the Clyde include the machinery of 
9000 indicated horse-power for H. M.S. Hermione, con- 
structed by Messrs. Thomson, and machinery of 3500 
indicated horse-power for H.M.S. Hazard, by the Fair- 
field Company. Messrs. Muir and Houston sent engines 
for a steamer built at Carrickfergus, and another built 
at Inverkeithing; Messrs. Ross and Duncan sent 
several abroad ; Messrs. Dunsmuir and Jackson sent 
compound engines of 400 indicated horse-power for a 
steamer built at Workington, an: another sent abroad. 
Messrs. Hutson and Sons’ engines were mostly for 
Grangemouth-built steamers, while Messrs. Fleming 
and Ferguson exported four sets of quadruple-expan- 
sion engines of 4200 indicated horse-power. Messrs. 
James Howden and Co., Glasgow, who have given up 
the construction of marine engines and boilers, restrict 
their manufacturing operations to the details of their 
system of forced draught—fans, fan engines, &c.—and 
supply them to engineers constructing engines and 
boilers for steamships using the system, which is now 
very extensively adopted in the mercantile marine. 
They booked orders during 1893 for its application, 
under royalties, to fifty-two steamships, mostly of large 
size, including the large passenger steamers now build- 
ing at Philadelphia for the American Line by Messrs. 
Cramp and Sons. The aggregate — of these fifty- 
two steamships is 145,600 indicated horse-power. 


The total power of engines constructed in the west 
of Scotland was 255,435 indicated horse-power, which 
is 20,000 less than in the previous year, and 76,500 
indicated horse-power less than in 1891, when the 
total was swelled by several high-power — for 
Government vessels. The total is fa‘rly satisfactory. 


Iniicated Horse-Power of Engines. 

1893. 1892. 1891. 1890. 1889. 
278,445 307,304 371,996 415895 342,077 
255,435 275,899 332,203 374,324 306,156 
The decrease on the Clyde, it will be noticed, is 7} per 
cent., while steam tonnage constructed was just over 
161,000 tons, about 10 per cent. less than in the previous 
year. The output of the several firms is given in the 
appended Table, the asterisk indicating firms not 
themselves constructing the vessels. 


Marine Engine Production by Principal Clyde Firms. 
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Messrs. Russell and Co., Greenock, again top the 
list for tonnage age ay their total being 47,093 
tons—all steel sailing ships, ranging from 2851 to 369 
tons. Nine are over 2000 tons. In 1892 the total 
was made up of sailing ships, but it was larger, having 
been 54,240 tons. Last year, however, the number of 
vessels was one greater—27, so that the average size was 
much smaller. The total of 1891 was over 56,000 tons. 
The total for 1893 represents more than a third of the 
aggregate sailing tonnage built in the United Kingdom. 
Nearly all the tonnage was for Clyde owners, and but 
two vessels for abroad, one of 1784 tons for Bremen, 
and the other of 1988 tons for New Brunswick. In 
1892 a sixth of the total was for foreign clients. 
Messrs. Alex. Stephen and Sons, Linthouse, come next 
on the list with seven vessels, totalling 26,230 tons, 
all steamers, having an aggregate power of 16,950 indi- 
cated horse power. Three of the vessels, each over 
4000 tons, were for the Chesapeake and Ohio Com- 
pany, who also got three vessels of similar size from 
the north-east coast. Another was for a West Hartle- 
pool firm, The total is double that of the previous 
year, while in 1891 it was 18,000 tons, and in 1890 
16,841 tons, so that the firm have experienced con- 
siderable activity during the past year, 

Messrs. W. Denny and Brothers, Dumbarton, are 
third on the list, with a production of fifteen vessels, 
| of 24,210 tons, which considerably exceeds the totals 
|of the two preceding years. The most important 
vessels were the Southwark, described in last week’s 
issue (page 51 ante); the London Belle, built for the 
London and Clacton excursion service, on which she 
has, like her two consorts from the same yard, attained 
great popularity ; and several vessels for the Russian 
Volunteer Fleet. 

Messrs, Thomson, Limited, Clydebank, come 
fourth, their return, as usual, including vessels all of 
high speed. There are the Nile and Danube for the 
Royal Mail service, which we have already described 
at length (vol. lvi., page 370) ; the International Liner 
Kensington, of 9000 tons, which has quadruple expan- 
sion engines, and combines first-class passenger accom- 
modation with extensive cargo capacity. The vessel 
is similar in design to the Southwark. Three paddle 
steamers, of 300 tons, with engines of 1700 indicated 
horse-power, two for the Clyde and the other for Belfast 
Lough, complete the new work. From the engine works 
there were also sent the engines of H. M.S. Hermione, of 
9000 indicated horse-power, and the new engines for 
the Cape Liner Moor, so that the horse-power produced 
totals 42,100 indicated horse-power. In four years 
the engine works have turned out engines of over 








140,000indicated horse. power—agoodrecord. Amongst 
the work on hand is the 23-knot cruiser Terrible, of 
about 14,000 tons displacement (page 51 ante), and 
three 27-knot torpedo-boat destroyers. Messrs. Con- 
nell and Co., Scotstoun, constructed nine vessels, of 
20,060 tons, four being ships totalling 7653 tons. 
Of the steamers two were for colonial owners and a 
third for Spain, the total being 7825 tons. This 
output is about the average of this firm in recent 
years. 

The Fairfield Company’s return is satisfactory in 
respect of variety. There isthe Cunard Liner Lucania, 
which, with her consort, the Campania, launched in the 
preceding year, has keen making such good running 
on the Atlantic. The paddle steamer Royal Sovereiga 
has proved so popular on the Thames, as did also the 
Koh-i-Noor, that another vessel is being constructed, 
this time to take excursionists further afield—to Con- 
tinental ports. The company also constructed a 
Channel steamer for Sir Jobn Burns’ Company, and a 
sailing ship. Engines were also constructed for a 
cruiser, and extensive repairs carried out on two other 
vessels, The total tonnage is, therefore, 17,252 tons— 
quite up to the average of recent years, although con- 
siderably less than in 1890 and some antecedent years. 
The engine production is the greatest of the Clyde 
firms, while the four years’ total is 179,701 indicated 
horse-power, a record which does credit to the engine 
management and testifies to the resources of the esta- 
blishment. Messrs. Barclay, Curle, and Co. com- 
pleted nine vessels, of 14,268 tons, four of them steamers, 
and the others large sailing ships, averaging about 
2300 tons. The whole of the work was for British 
owners, a large proportion for the Clyde, and one or 
two excursion steamers for the south coast. The 
tonnage completed by Messrs. McMillan, Dum- 
barton, although 3000 tons behind that of 1892, is 
satisfactory —being 13,153 tons—the measurement 
of three steamers and six ships. Two of the 
steamers were for Paris, and ashipfor Fano. As we 
have already indicated, Messrs. D. and W. Henderson 
turned out two of the most important racing yachts of 
the year, and two steam yachts. They have, besides, 
turned out four steamers, two for the Channel cervice, 
one, a Donaldson Liner, for the Atlantic, and a fourth 
for general trading. The total is, therefore, 10,723 
tons, while in the preceding year it was 8718 tons, and 
in 1892, 16,378 tons. The horse-power aggregates 
9000 indicated horse-power, rather less than in some 
previous years. Messrs. D. J. Dunlop and Co., Port 
Glasgow, in their total of 8850 tons and 7200 indicated 
horse-power, which is better than the immediately 
preceding year, include the oil-carrying steamers 
Delaware and Lackawanna. We commence the pub- 
lication of illustrations of these in this week’s issue. 
The firm have two steamers, of 5300 tons, on hand. 
Messrs. Inglis, in addition to the racing yacht Calluna, 
to which reference has been made, constructed two 
steam yachts, The owner of one of these has had 
several yachts from the Pointhouse yard, and it is in- 
teresting to state that, in each case after the first, he 
has been satisfied to give the firm carte blanche. A 
steamer of the same type as the Delaware and Lacka- 
wanna, for the same company, and named the 
Potomac, is also included, as well as a British India 
steamer and a paddle steamer for the Indian river ser- 
vice. This vessel is fitted with triple-expansion three- 
crank engines, which, if we nistake not, the firm first 
introduced two or three years ago. The total is 
6556 tons and 6785 indicated horse-power, barely up 
to the average of this firm. Messrs. Lobnitz, who 
come next, make up their total mostly with dredging 
plant, of which they make a speciality. The Ailsa 
Company, Troon, built three steamers and two barques, 
the tonnage being 5749, nearly up to the average 
of past years. Messrs. Napier built a Channel steamer, 
two vessels for South America, acargo-carrying steamer, 
and an African missionary vessel, the total being 5700 
tons, which is not by any means equal to the ordinary 
capacity of the establishment. Messrs. Fleming and 
Ferguson, Paisley, constructed several dredgers, in- 
cluding one for the British Admiralty for service at 
Portsmouth, and two 1200-ton hopper barges for the 
Clyde Trust. Messrs. Simons and Co., Renfrew, also 
specialists in this. direction, include in their total 
a ferry steamer for the Thames. Of the other firms 
perhaps it will be sufficient to state that Messrs. 
Caird built a P. and O. steamer, and the London and 
Glasgow Company a vessel for the China service. 
The production of the other firms was mostly small 
steamers for special services, with an occasional cargo- 
carrier. Very few of these craft were for foreign 
owners. The totals of all firms for two or three years 
are tabulated on the next page. 

The most noteworthy feature in the total is the 
enormous decrease in the production of the firms 
in Greenock and Port Glasgow. In 1892 the firms in 
these districts did not feel the depression so much as the 
other districts ; indeed, they were busy when nearly all 
others were idle. Last year, however, they were even 
worse Off than the other firms, and only one firm indi- 
cates a greater total, and even in this case last year’s 
total is far from being up to the capacity of the works. 
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Production of Princip1l Clydz Shipbuilding Firms. 











| 1893. | 1802 | 1801. 
—— ae 
No.| Tons. | Tons. | Tons. 
Messrs. | 
Russell and Co., Greenock .| 27 | 47,093 | 54,240 | 56,667 
Stephen and Son, Linthouse_ ..; 7 | 26,230 | 13,532 | 18,022 
William Denny and Brothers,| 
Dumbarton*?  .. ..__..| 15 | 24,210 | 17,141 18,026 
Thomson, Limited, Clydebank ../ 6 | 21,852 | 18,530 7,540 
Connell and Co., Scotstoun 9 | 20,060 | 23.753 | 21,170 
Fairfield Company, Limited -| 5 | 17,252 | 17.505 | 12,793 
Barclay, Curle, and Co., Limited | 9 | 14,268 | 12,431 | 17,931 
A. McMillan and Son, Limited ..} 9 | 13,153 | 16,518 11,594 
D. and W. Henderson and Co. ..| 8 | 19,723 | 8,718 | 16.378 
D. J. Dunlop & Co., Port Glasgow) 4 | 8,850 | 2,875 | 2,65t 
A. and J. Inglis, Glasgow .. --| 6 | 6,556 868 | 12 267 
Lobnitz and Co., Renfrew. . 8 5,808 | 3,245 | 7,681 
Ailsa Company, Troon 5 | 5,749 | 6,508 | 5,348 
R. Napier and sons, Govan 3 5 | 5,700 | 10,400 | 11,763 
Fleming and Ferguson, Paisley ..| 7 | 5,180 5,300 8,970 
W. Simons and Co., Renfcew 8 5,040 | 5 881 3,505 
Scott and Co., Greenock .. --| 9 | 4,596 | 21,213 | 20,959 
R. Duncan and Co., Port Glasgow; 2 | 3,896 | 11,742 | 11,565 
London and Glasgow Company ..| 1 3,583 | 2,125 | 17,000 
A. Rodger and C»., Port Gasgow| 2 | 3,417 | 11,717 _ 
Caird and Co., Limited --| 1] 4,319 | 28,962 | 7,286 
Mackie and Thomson, Govan ..| 16 | 2,898 7,003 | 5,576 
Napier, Shanks, and Bell, Yoker..; 3 | 2,524 | 3,516 | 3,866 
Campbeltown Company .. --| &2| 2,403 1,220 1,107 
W. Hamilton and Co., Port Glas 
gow .. on oe a --| 8] 2,211 | 11,742 | 11,565 
Murdoch and Murray, Port Glas- | 
OW .. ee ee eo eo| 6 2,118 2,723 | 2450 
Scott and Sons, Bowling .. --| 6 | 2,006 2,423 | 2,201 
J. Fullerton and Co., Paisley ..| 7 | 1,967 2,163 | 2,434 
Ritchie, Graham, and Milne, | 
Govan ee us é --| 15 | 1,860 ' 309 | 9293 
J. M‘Arthur and Co., Paisley 8 | 1,171 1,541 | 1,278 
John H. Gilmour, Irvine .. 4 700 cat -- 
8. McKnight and Co., Ayr.. 2 660 1,367 | 2,921 
J. Reid and Co., Whiteinch 8 441 8,705 | — 
Abercorn Company, Paisley A 400 600 478 
T. B. Seath and Co., Rutherglen) 3 257 720 | 468 
J. and J. Hay, Kirkintilloch o«| 2 220 12); — 
D. M. Cumming, Glasgow.. 6 211 87 | 155 
W. Fife and Son, Fairlie .. 8 136 99 149 
Mechan and Son, Glasgow -- 108 | 525 650 











* Formerly partners of Messrs. Russell, but now occupants of 
one of their yards. 


The firms in the district produced 145,214 tons in 
1892; last year the total was about a half—76,500 tons. 
If, however, we exclude Messrs. Russell from the 
calculation, it is found that the other seven firms, 
instead of launching 90,974 tons, only floated 29,407 
tons, or barely a third. 


OrneR ScotcH Ports. 

Tae other firms in Scotland have experienced the 
depression in trade, and, as a rule, the production of 
the firms is but half what it has been in some previous 
years. The totals of the various firms we have tabu- 
lated in the annexed Table. The Grangemouth Com- 














1893. 1892. 1891. 1890. 
| — ee 
| | 
| No. Tons. | Tons. | Tons. | Tons. 
Forth. 
Grangemouth Company ..| 5 | 5281 | 21,704 | 20,360 | 18,362 
Ramage and Ferguson | 4 | 5192 | 10,219 | 16,293 &,584 
Scott and Co., Kinghorn..| 3 | 1706 oss 1,500 2,720 
Cumming and Ellis, Inver-| 
keithing .. bly --| 4] 1144 — ~- — 
Hawthorn and Oo., Leith..| 2 | 158 -- 914 800 
Dundee. | 
Gourlay Brothers and Co. 3 | 4780 | 8,685 9,481 | 10,596 
Thompson, Limited Gabe oe 50 | 10,748 6,962 8,463 
Stephen and Sons .. 1 | 151L | 2,857 | 5,374 | 2,121 
Aberdeen. | 
Hall, Russell, and Co. ..| 1 | 1950} 2,418 | 5,481 5,684 
Alexander Halland Co. ..| 3 | 480 850 —_ 1,595 
| 














At Montrose a shipbuilding company launched five vessels of 
470 tons gross, one of them for Hamburg. 


pany constructed three steamers and a barquentine 
tor foreign owners, and a steam trawler for the Forth. 
The steamers had their engines constructed by Messrs. 
Hutson and Corbett, Glasgow. Two steamers, of 
2500 and 1200 tons respectively, are under construc- 
tion. Messrs. Ramage and Ferguson, Leith, in launch- 
ing the four-masted barque Royal Forth, floated 
the largest ship of the year. Two steam yachts 
and a 1016-ton steamer complete the year’s work, the 
total being 5192 tons, while the engines are put down 
at 308 nominal horse-power. Messrs. Cumming and 
Ellis’s output includes a steam trawler for Leith 
owners, and three small barquentines for Danish 
and Norwegian owners. They are building a 
750-ton steamer and a barge. Messrs. Morton, of 
Leith, did not construct any vessel, but fitted a 
Leith steamer with new triple-compound engines of 
1710 indicated horse-power, and two new boilers. The 
speed unloaded was 15 knots. Messrs. Crane, Leith, 
built no new vessels, but were largely engaged cn 
repairs, and converted the 800 indicated horse-power 
engines of a Leith and London steamer from the com- 
pound to the triple-expansion principle, besides con- 
structing three sets of compound engines for new vessels 





built elsewhere. The Dundee returns show a marked 
decrease ; so great dulness, as a matter of fact, has not 
been experienced since 1886, when only four vessels of 
an aggregate tonnage of 3347 were launched. During 
the past year the results have only been a shade 
better, the number of vessels launched being five and 
the tonnage 6341. Thisis about half the production 
of 1892, which consisted of ten vessels and five barges 
of a total gross register tonnage of 22,290. Messrs. 
Gourlay Brothers launched three steamers of 4780 tons, 
two of them for foreign owners. They have one steamer 
on hand. Messrs. W. B. Thompson and Co. turned 
out only a steel barge of 50 tons during the year. 
They have three Channel steamers and a barge on 
hand. Messrs. Alexander Stephen and Sons built a 
ship of 1511 tons, compared with one of 2857 tons in 
1892. They have a barque of 3084 tons on hand. 
The total work represents six vessels of an aggregate 
tonnage of 7376, as compared with 6870 at the same 
time last year. At Aberdeen Messrs. Hall, Russell, 
and Co. launched one ship, and Messrs. Alexander 
Hall and Co. three trawlers for English ports of 480 
tons, while they also engined another vessel, the total 
power being 1100 indicated horse-power. The work 
on hand does not give promise of greater activity in 
the immediate future. 





INDUSTRIAL NOTES. 

ALrHouGu some clouds loom in the distant horizon, 
the industrial outlook isadmittedly somewhat brighter 
than it has been fora long time past. Financiers seem 
to take a more hopeful view of the situation, which is 
always a good sign. The auxiety seems generally to be 
to avoid any further industrial complications and con- 
flicts. The total number of disputes in December was 
less than in any of the preceding eleven months of the 
year 1893, and was even under that of December, 1892. 
The total was twenty-three, but of these seven were 
minor disputes in the textile trades, five in the mining 
industries, three each in the metal and dock labour 
branches, and two in the building trades. In no case 
was there any serious dispute. That in the boot and 
shoe trades, which it was thought might become serious, 
has dwindled down to a mere question of arrange- 
ment, for the principle is conceded. The thirty-two 
trade societies which reported on the state of trade 
have an aggregate of 336,337 members, of whom 
26,452, or 7.9 per cent., were unemployed. The season 
of the year, the holidays, and the weather would 
probably increase the number out of work, but the 
higher level of 1892 was not reached in November or 
December, 1893. The Labour Department of the 
Board of Trade says that some slight improvement 
was manifest in the shipbuilding industries, probably 
owing to repairs necessitated by the recent stormy 
weather. But, apart from repairs, it appears that 
there isan improvement in shipbuilding in several of 
the principal centres. The iron and steel trades con- 
tinue to be depressed, though scarcely so much as 
previously. The engineering trades generally are in 
a depressed condition, the percentage of unemployed 
having risen to 12.4 per cent., while on the Tyne it is 
as high as 23.5 per cent. The building trades con- 
tinue to be fairly well employed, only about 5.8 per 
cent. being out of work in mid-winter. The cotton 
trades are fairly well employed, but nearly all the 
other textile trades are depressed. The other general 
trades of the country show a very large proportion to 
be in the condition of ‘‘ dull” to ‘‘ very bad,” 





The Amalgamated Society of Engineers started the 
new year with 73,480 members, of whom 12,261 were 
in receipt of benefit, as follows: 7688 on donation 
(out of work), 2245 on the sick list, and 2328 on super- 
annuation allowance. The total cost was 52091, 4s., 
or ls. 94d. per member per week. But there was only 
101/, 8s. 8d. spent in ‘‘ contingent benefit,” or strike 
pay. The increase in the total out of work was 1121 
in December, in which month the number of unem- 
ployed was larger than in any previous month of the 
society’s existence. The cost of donation benefit ex- 
ceeds 1s. ld. per member per week, a tax so heavy 
that it is doubtless causing some anxiety to the 
council of the union. The report states, however, that 
there are grounds for hoping that we have reached the 
lowest level, and that the prospects are a little better 
for 1894. Towards the close of the past year the 
council of the society met in conference eighteen repre- 
sentatives of employers from the principal parts of the 
country, upon the question of rates of wages to be paid 
vo members when working upon oil-tank steamers. 
The conference did not arrive at any definite con- 
clusion, but the results of the interview were such as 
to afford hope that all matters will be mutually 
adjusted without any dispute. The calls upon the 
benevolent fund have been so great as to exhaust it 
again, and consequently another sixpenny levy has to 
be voted, so as to afford relief in cases of acute dis- 
tress. It is satisfactory to know that the year 1894 
has opened without a single dispute in the vast engi- 
neering industries of the kingdom, in so far, at least, 
as the Amalgamated Society of Engineers is concerned. 








The question of bringing into amalgamation the 
Machine Workers and Metal Planers has been under 
consideration again, and it is probable that the latter 
body will very soon join, though terms have not yet 
been arranged with the former. The various questions 
which arise from time to time between the shipwrights 
and the fitters, in connection with the Royal Dock- 
yards, have long occupied the attention of the council, 
and it is hoped that ere long some modus vivendi will 
be secured to prevent disputes and friction between 
the two bodies in the several Dockyard towns, &c. 





The report of the Ironfounders says: ‘‘ We regret 
to state that we do not see any indication of a revival 
of trade at present, although there appears to be a 
neee | general anticipation of a revival in the spring.” 

ut the total out of work is less than at the same period 
of last year—namely, 1735, as compared with 1846 in 
January, 1893. The total number on the funds, how- 
ever, reached 3147, or over 20 per cent. of the mem- 
bership. But there is one very remarkable fact in 
connection with last year’s experience—namely, that 
the members only decreased from 15,090 to 15,050, a 
decrease of 40 only, notwithstanding the severe de- 
pression. Formerly the decrease was pretty large in 
periods of depression, but the men pret more loyally 
together now, evidently. The value of this loyalty is 
seen in the state of the funds, On January 1, 1893, the 
total balances were 44,414/. ; on January 1, 1894, the 
total was 35,843/., or a decrease of 8571/. only, in spite 
of the severe and continuous strain. In two previous 
periods of depression the funds were exhausted, and 
the society was really in debt ; but the debt was even 
then owing to the members only, and not to persons 
outside. The state-of-trade table is not very encou- 
raging. The increased depression is seen by the 
following figures: Very dull to very bad, 88 places, 
employing 10,925 men; in the month previous, 
76 places, employing 9817 persons. The only en- 
couraging feature in the report is the almost total 
absence of disputes, only 23 members being on dispute 
pay, whereas last month there were 58. But this union 
is not often severely involved instrikes. The members 
manage generally to avoid them fairly well. Some 
little friction is being felt between the union and the 
National Amalgamated Union of Labour in the Shef- 
field district, and steps are being taken to prevent a 
conflict of interests in the future. During Christ- 
mas the various districts held social meetings of one 
sort or another, one of the objects being to collect for 
the poorer members. In several instances the mem- 
bers were provided with sums to help them over the 
holidays. 


There appears to be no material change in the con- 
dition of the engineering trades throughout Lancashire 
at present. Some of the establishments engaged in the 
heavier engineering branches are fairly well supplied 
with orders, and here and there among machine tool 
makers a fair weight of foreign orders has come to 
hand in the new year. The home trade, however, con- 
tinues quiet, and there seem generally very few signs 
of realimprovement. For the most part Lancashire firms 
are indifferently supplied with work ; many are work- 
ing from hand to mouth, while others are not even so 
well off as that. The most satisfactory thing ia the 
hopeful tone as to the future. The reports to the 
Labour Department state that the engineering trade 
is bad in the Manchester district, many out of work, 
but in the Steam Engine Makers’ Society the propor- 
tion is only 44 per cent. The boilermakers, brass- 
founders, and finishers are much worse off, and the 
ironfounders no better. In the Oldham and Bolton 
districts the engineering industries are looking up, 
the several branches are busier, and the outlook is 
promising. The iron and steel trades are busier, after 
a prolonged idleness through the coal strike. In the 
Burnley and Accrington districts the engineers have 
been busy on repairs, even to the extent of overtime. 
In the Barrow-in-Furness district things generally in 
the iron and steel, shipbuilding, and engineering 
branches have improved somewhat, but the rather 
longer holidays make it difficult to say to what extent 
the improvement will go. The iron and steel trades 
have been quict, with no eagerness to enter into con- 
tracts ahead. But in the steel branches there is a 
little more firmness as to prices. In the manufactured 
iron branches, makers seem to be pretty full of work 
for immediate delivery, the prices being firm. Though 
the indications of increasing activity are not very 

ronounced, yet there is something which seems to 
Setabes a revival in the near future, if no mishap 
occurs to mar the hopes of employers and employed. 

In the Sheffield and Rotherham district there are 
indications of increased activity, and of possible pro- 
sperity. The file, cutlery, and edge-tool trades are 
specially active; the markets, with the exception of 

orth and South America, are absorbing large quan- 
tities of goods. The railway companies are also plac- 
ing orders for springs, axles, wheels, tyres, and buffers. 
Armour-plate and ship boiler-plate makers are slack, 
but in steel cestings there is an improvement. The 
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demand for Bessemer and Siemens steel billets has 
increased, and there is an improvement in the steel 
wire trade. The steel smelters are fairly well em- 
ployed, but the ironfounders continue slack, except in 
the heavy pipe branch, in which the men are well em- 
ployed. Most of the furnaces blown out during the 
coal strike are again in blast. The makers of crucible 
cast steel have been fairly well employed, and a health- 
ful tone prevails as to the future. ‘he makers of stoves, 
grates, boilers, baths, and general builders’ iron- 
mongery have been rather slack, however. The forges 
and rolling mills engaged in connection with the file, 
tool, and rod steel trades have been slack since Christ- 
mas, owing to repairs, stock-taking, &c. Engineers 
and machine tool makers continue slack, but a hopeful 
tone prevails as to the near future. The saw, razor, 
and scissors trades are slack, but with the two latter 
branches things look hopeful. Skate-makers were busy 
for a time, and carving tool makers and patent shear 
makers are fairly busy. The silver trades have im- 
proved a little, and the plated trades are a little busier 
than they were. The revival, if not so general as could 
be wished, ison the whole favourable. There are no 
labour disputes in the district of any consequence, nor 
are there any ugly rumours of a coming storm. The 
Sheffield Corporation have set many of the unemployed 
to work, the men taken on being married men with 
families, and householders. The hopes of Sheffield 
are fixed upon a permanent settlement of the coal 
dispute, as any further trouble in this direction would 
be ruinous to the highest degree. 


In the Cleveland district the ironstone miners feel that 
they areina fix. They were rather anxious to terminate 
the sliding scale arrangement. They joined the Miners’ 
Federation todo so. They gave notice to terminate 
the scale. Now, they say, the federation is arranging 
for a conciliation board, and where are we? Well, the 
Cleveland men were hasty. They were not well led. 
They turned and turned about. They gave evidence 
before the Royal Commission on Labour on both sides 
of the eight-hours question, and they have wavered 
over the sliding scale. The leaders ought to know 
where they are going or want to go. 


On the Tyne, trade is still depressed, and the outlook 
is not altogether encouraging. Repairs and renewals 
have kept the engine shops and the shipyards fairly 
well employed, but the general tendency appears to 
be downward, for the worse, The number of engineers 
and iron ship builders out of work is abnormally great 
for this busy district. The dock and riverside men 
have been busy owing to the demand for coal, but the 
demand is said to be lessening. 


On the Wear, shipbuilding maintains its fairly nor- 
mal condition, but the future prospects are not re- 
garded as being very favourable. Engine-builders are 
rather slack, Indeed, both in the engineering and 
shipbuilding industries the number of men out of 
work is alarmingly high, being 14 per cent. and 19 per 
cent. respectively. The moulders also are very slack. 
Shipwrights are improving slightly. Ship joiners have 
about 44 per cent. unemployed. The iron and steel 
plate mills are working full time, with one or two ex- 
ceptions. The chemical works in the Tyne district are 
also slack, and so are the glass and bottle trades, 


In the Wolverhampton district the iron trade has 
been tolerably active, the puddlers, blastfurnacemen, 
mill rollers, and steel workers being able to maintain 
their improved position. Engineers and constructive 
machinists are tolerably well employed, only about 
34 per cent, being unemployed. The heavy iron 
founders are busy; toolmakers and machinists are 
well employed, as also are tank and boiler makers, 
bridge and girder constructors, gasholder erectors, 
and colliery air-tube makers. On the other hand, 
many of the hardware trades are rather depressed, 
but some have experienced an improvement. Makers 
of all kinds of sheet goods are busy. 


In the Birmingham district trade has been quiet, 
but there is a good deal of work on hand in the engi- 


neering and general iron and steel industries. In the 
brass trades steam fitting work is busy ; house fit- 
tings improved, but cabinet ‘ittings depressed. The 
bedstead trades have been quiet, the home demand 
being below the average. Many of the staple local 
industries have been tolerably well off for work, but 
the orders have fluctuated a good deal. Cut steel 
nails and wire nails are in demand; safe makers and 
japanners have been busy. On the whole, the pro- 
spects are fairly good in a large number of the local 
branches of industry. 

Some doubts were entertained in various quarters as 
to whether the proposed reduction of working hours 
in Government factories would extend to Her Majesty’s 
Dockyards, and so take in the engineers, boilermakers, 
shipwrights, and others, at Chatham, Sheerness, Ports- 
mouth, Plymouth, Pembroke Dock, &c.—wherever, in 
fact, dockyard work is carried on, whether for build- 





ing or repairs. It was altogether inconceivable that 
so great a change could take place under the War 
Office, and not under the Admiralty. It is now certain 
that the same reductions in working hours will take 
place all round. Of course a change of this kind takes 
longer in Government works than in private firms, 
for so much red tape is still required before any small 
change can be effected, that a little time will elapse 
before it is carried out in all departments. But the 
change is inevitable, and it cannot stop until all 
Government employés are placed on the same footing 
as regards working hours, except, of course, in cases 
where the men are under the military or naval regula- 
tions as to discipline, &c. Probably before the end of 
the present financial year all the arrangements will 
be complete, and the eight-hours day will be in full 
force throughout both the military and naval establish- 
ments. 


It is doubtful whether the Board of Admiralty 
adequately recognise the fact that steam has super- 
seded canvas and sail in the Royal Navy. If they 
have, how is it that they treat the engineering arti- 
ficers, upon whom so much depends, with such scant 
courtesy and consideration ? Recently an engine-room 
artificer was sent home, and after he reached home re- 
ceived the tidings that his services were no longer re- 
quired, after 34 years’ service, for a fault of another man, 
or men. It appears that through some fault of the stoker 
the crown of the furnace camedown. The artificer was 
not responsible, was not even on the spot ; he was at his 
own business; but he also was cashiered, as well as 
the chief engineer, who had responsibility, while the 
stoker was simply reduced in rank. ‘This case needs 
inquiry. 

Notwithstanding the rather confident feeling ex- 
pressed last week as to the constitution of the Board of 
Conciliation in connection with the coal trade, some 
ugly rumours have been afloat of a possible collapse of 
the entire proposal, and all negotiations. This suggested 
failure may have been exaggerated by the press, but 
some hitch has, it is said, occurred in the negotiations. 
In the first place, it is said that the person nominated 
by the Speaker of the House of Commons as chairman 
has declined the honour and responsibility. This, 
however, could be get over by a little mutual conces- 
sion. The more serious hitch is over the wage ques- 
tion. The new phrase is the ‘living wage; ” for a 
century it has been called the ‘“‘ minimum wage.” 
Under the latter name the idea was scouted; by the 
new name itis received as a new gospel. It is stated 
that the Miners’ Federation demand a wage which the 
coalowners say they cannot pay. But this is a ques- 
tion of facts and of figures, Any actuary could settle 
that point, if he had all the facts and figures before 
him. If the negotiations fail; if the country is again 
plunged into industrial war; if industries other than 
coal are again paralysed, a fearful responsibility will 
rest somewhere, and the country will have a right to 
know where and to whom the blame belongs. Let us 
not, however, anticipate a failure ; let us rather hope 
for the contrary. 


The Northumberland men have secured a further 
advance of 24 per cent., making, with the 5 per cent. 
previously given, 74 per cent, on the rates of wages 
ruling at the time when the temporary arrangement 
for the 5 per cent. was given. 

The miners in a portion of the Somersetshire coal- 
fields, near Bath, have had to suffer 74 per cent. re- 
duction from the 12th instant. In the chief Scottish 
coalfields the hewers have lost the 1s, per day, 
and other classes from 3d. to 9d. per day, which they 
secured during the coal famine. The ironstone miners 
at Spa, Guisborough, have had to submit to a reduc- 
tion of 1d. off the ratchet men’s rate, dating from the 
first week in the year. 





IRON AND STEEL WIRE. 


Tron and Steel Wire, and the Development of its 
Manufacture.* 
By Joseru PHItiies Bepson, Assoc. M. Inst. C.E. 
(Concluded from page 60.) 

THE use of Bessemer gradually grew to very large pro- 
a, up to 1884, when it co a a very tede cok. 
rom which it has never recovered, by the introduction of 
basic Bessemer of Thomas and Gilchrist’s patents. If 
there ever was a new system which revolutionised a trade, 
it was the introduction of basic metal for the wire trade, 
and further, if there ever was an old adage which had the 
lie given to it, it was the one that ‘‘ you could not make a 
silk purse out of a sow’s ear.” To make myself more 
clear in my meaning, in our puddled iron days we could 
take any of the common ores which were made into pigs 
for puddling for wire purposes, and nothing but the 
poorest results were obtainable, nay, further, the wire 
rods would hardly stand drawing. Even go further and 
take the highest cold blast metal suitable for puddling 
made in this country, and the results were r in com- 
parison to what can be obtained from ic metal, 


* Paper read before the Iron and Steel Institute, 








and at fully half the cost. But now in basic metal 
these very same ores give the finest drawing material 
which was ever known, and can only be approached 
by the highest class of charcoal Bessemer metal as made 
in Sweden. To the inventors of this metal the wire- 
drawers of the world, i.e., thiscountry and Europe, as the 
United States are only users of the acid Bessemer to any 
great extent for their wire trade, are greatly indebted. I 
will not say how much, lest the makers should put up the 
prices ; but, to put it in another light, I should not like 
to go back to a wire mill drawing puddled iron wire rods. 
In fact, I question very much whether 25 per cent. of the 
workmen would be able to obtain a living thereby, at 
least not until they had discovered the peculiarity of this 
tender material. 

In wiredrawing very few improvements have been 
made to the wire block. Mr. Bedson, early in the fifties, 
was the first to introduce the long pulling-in motion at 
one “‘ ratch ;” the old-fashioned plan being to pull in by 
the aid of a cam and lever attached to the pulling-in 
tongs at short ‘‘ ratches,” and as at each “‘ ratch ” the 
tongs had to take a fresh hold on the wire, they marked 
it and caused it to be cut off, thus involving waste, and 
this over short pieces of 15 lb. to 20 lb. was considerable. 
The long ‘‘ pulling-in” had the great advantage of only 
taking hold of the wire once, and that at its end, which 
only involved a waste of 6 in., as against 24 in. to 30 in. 
in the older plan. 

Mr. Edwin Woods, of Warrington, introduced in 1872 
a system of continuous drawing by a machine for drawing 
four holes at one operation, but it never achieved an ex- 
tensive oe or adoption. 

For card wire purposes improvements in drawing have 
been made in late years, for in the early part of 1886 I 
reported upon some labour-saving machines of the late 
S. H. Byrne’s (of Brighouse, Yorkshire) invention, where 
eight, ten, and even twelve holes were being drawn at one 
operation. After experiments extending over a number 
of years, Mr. Byrne took out his first patent in January, 
1884, and from what I saw of the system I should think 
it highly successful. He was, I believe, the first in the 
field in this direction, and naturally he very soon had fol- 
lowers, by whom to-day large quantities of fine wire are 
drawn on this and similar systems. 

Up to this point I have only touched upon the iron and 
steel wire trade, and although there are many other points 
that could be drawn in, I must leave them unnoticed, for, 
only being asked for a short paper, I am afraid of tres- 
passing upon your good nature. However, I must briefly 
draw your attention to what may be termed the hard 
steel wire trade, where steel of carbons ranging from .7 
upwards is so manipulated that it will stand strains up 
to 120 tons per square inch, with torsional tests equally 
surprising. Such high-strained wire will not only stand 
forty twists in 8 in. for No. 14(.08 in. in diameter), but 
will allow of winding and unwinding upon its own dia- 
meter three or four times over, and this is the practice 
for the best patent steel for wire ropes for winding and 
haulage purposes. 

I believe it is to Mr. Horsfall, of Birmingham, in 1854, 
that the credit of first attempting to harden and temper 
cast-steel wire is due; but it is to the late Mr. William 
Smith, of Warrington, that the secret of this ‘‘ patent ” 
wire process of to-day is due, and he worked for many 
years on these lines almost unapproached by any other 
makers in the land or even in the world; in fact his firm 
practically had a monopoly. However, the secret leaked 
out, and is now possessed by various makers in this 
country, who are able to produce this very high-class 
wire. 

As regards the Continent, Germany is the great wire- 
producing country, but beyond what has been done in 
this country in the way of improvements and develop- 
ments in wire manufacture little can be said, except with 
a to the rod mill patented by Mr. Boecker, of 
Schalke, which, on reference to Figs. 9, 10, and 11, will 
be seen to consist of two trains of rolls placed parallel 
with each other, and speeded with such suitable gear- 
ing to take up the increased length of the rod as it passes 
from one set of rolls to the opposite parallel pair. This 
mill is doing excellent work at the present time, and is 
practically the only novelty in the wire trade in Germany 
that I know of. 

As to the development of the manufacture of iron and 
steel wire in the United States of America and its early 
history, naturally more definite information is obtain- 
able; and while in wire-drawing nothing new has been 
introduced, wire-rod rolling has been developed and per- 
fected to a far greater extent than in any other country 
in the world. ‘This has been very fully set forth, by my 
friend, Mr. F. H. Daniels, of Worcester, Massachusetts, 
in his paper on ‘Rod Rolling Mills and their Develop- 
ment in America,” read before the Mechanical Engineer- 
ing Section of the World’s Engineering Congress, Chi- 
Cag, Ill, U.S.A., August, 1893. 

Wiredrawing was introduced into the United States 
about 1666, and was one of the early industries taken up 
by the New World. Its use was very similar to that in 
this country, and it had to depend upon the slit rods very 
much in the same way as we had, and as previously 
described. This system of producing wire rods remained 
in vogue, without material advancement, until between 
1830 and 1860. One of the first improvements, if not the 
first, was made at Fall River, where a rod-mill was built 
by the Fall River Iron Works Company. The original 
mill was erected in 1839, but was destroyed by fire and 
rebuilt in 1843. The output of the original mill was 
about 3 tons a turn of 1-in. rods weighing about 10 lb. 
each. After the mill was rebuilt the billet was increased 
to 25 lb., and rods were rolled as small as ,, in. in 
diameter, giving 5 to 8 tons per turn, according to the 
size of the rod rolled. One of the best mills of this 
type running up to 1860, was erected by Ichabod and 
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Charles Washburn at Quinsigamond, Worcester, Mass., 
which could produce 9 tons of No. 4 rods of 20 lb. to 30 lb. 
pieces in one turn, and this was considered a very remark- 
able output. ‘ . 

Until 1860 looping mills were unknown, the billets 
being passed through the rolls back and forwards, and 
this accounts for the light weight of billets used. The 
demand for longer lengths now stirred up wire-rod 
rollers, as the telegraph and suspension bridge engineers 
were calling for material with less welds and joints, and 








and most skilful wire and rod expert in Europe. Mr. 
Washburn was informed by Mr. Bedson from time to 
time regarding his experiments in the direction of rolling 
wire-rods continuously, and he became very enthusiastic 
regarding the possibility in this direction. . . . Mr. 
Washburn decided that the Bedson mill would be of 
great advantage to his company, and accordingly, in the 
fall of 1869, one of these continuous wire-rod pe mills 
was erected at Grove-street Works, Worcester, Mass.” 
| Mr. Bedson therefore, has the double credit of having 









































early in the sixties Mr. Ichabod Washburn (quoting from 
Mr. Daniels’ paper), ‘‘during a visit to England made 
the acquaintance of Mr. George Bedson, of Manchester. 
Messrs. Washburn and Bedson afterwards became warm 
friends, and an extensive correspondence and exchange of 
ideas regarding wiremaking passed between them.” It is 
with no ordinary feeling of pleasure and gratification to 
me, as the son of the late George Bedson, to hear of him 
being referred to at the World’s Engineering Congress at 

hicago, about nine years after his death, in such high 
terms by Mr. Daniels in the paper referred to, when — 





Says that ‘ Bedson was without doubt the best-informed 











reduced the idea of continuously rolling rods both in 
England and America to a successful issue. This mill 
was built in England and worked by English workmen, 
but in the hands of Mr. C. H. Morgan, and latterly of 
Mr. F. H. Daniels, both of Worcester, Mass., it has 
received enormous developments, and mills designed on 
the continuous system by both these gentlemen have been 
constructed to turn out as much as 2000 to 2500 tons of 
wire rods in a week. 

As in England and Germany, the old-fashioned rod 
mill was altered on to the Belgian type, as previously 


Garrett designed and perfected his patent rod mill. It 
consists of a roughing mill, which takes a 4-in. bloom, an 
intermediate mill, and a finishing train of rolls divided 
into two parts, the second half running at an accelerated 
speed to the first half (see Fig. 12), Out of this mill he 
has obtained wonderful results, and in the one he erected 
at Joliet he produced upwards of 150 tons of No. 4 wire 
rods in 10 hours, and the rods weigh about 156 lb. each. 
These large products have been made possible chiefly b 
the use of the automatic reel placed at the delivery end, 
and which winds up the rod immediately it is rolled, 
thus preventing all slack or accumulation, which would 
otherwise snarl and both spoil and stop progress. 
hese automatic reels were experimented upon in 1879, 

and on February 24, 1880, letters patent were granted to 
Mr. C. H. Morgan and Mr. F. H. Daniels, of Worcester, 
Mass., and I think to them is due the credit of working 
this new system out to a successful issue. All the large 
rod rollers in America have their special reeling appa- 
ratus, but they are practically modifications of the prin- 
ciples enunciated at the outset by Messrs. Morgan and 
Daniels. 

The rod rolling capacity of the United States is esti- 
mated as follows : 

Gross Tons. 
Garrett system, running at maximum 


capacity phe eas ath aaa 650,000 
Continuous system, running at maxi- 
mum capacity ... a fect Ae 250,000 
Other forms of mills, running at 
maximum capacity ta oe 100,000 
1,000,000 


It will naturally be asked where all this material goes, 
and when I can account for almost one-half of its going 
in two articles, others will suggest themselves to fill up 
the balance. One of the two items is barb wire, and it 
was first made in the fall of 1873 at De Kalb, Illinois, by 
Mr. J. F. Glidden. In 1874 the output was 5 tons, and 
now the present yearly production is 200,000 tons. The 
second item is wire nails, the use of which was scarcely 
known in the United States ten years ago, and now 
reaches 200,000 tons, and they are driving cut nails out of 
the market. 

As regards the uses of wire, I shall only shadow outa 
few of the principal and leading articles of the trade, 
such as fencing, telegraph, rope wire for hauling purposes, 
and for ships’ rigging, and leave it to your own imagina- 
tions to fill up the thousand and one articles and uses to 
which it is daily applied for our wellbeing and comfort. 
[t is used in our boots and shoes for rivets, and it is used 
in our hats for stiffening their brims, and in thus giving 
you the head and the feet, you can readily fill up the 
intervening space. 

With reference to our production in this country, I 
find, according to the Board of Customs returns, that we 
exported in 1892 wire (excluding telegraph wire) 47,350 
tons, as compared with 67,516 tons in 1891; and in esti- 
mating our total capacity, I should fancy that about 
100,000 tons of wire rods of all grades can be rolled here 
annually, perhaps it may be capable of reaching as high 
as 120,000 tons. 

Looking to Germany’s exports, I find in 1892 they 
exported 187,376 tons; in 1891 they exported 167,471 
tons; and on referring to Stahl und Eisen, vol. xiii., 
page 32, Dr. Rentzch gives the following statistics : 


PRODUCTION OF WIRE IN GERMANY, INCLUDING 
LUXEMBURG, 


Weld Iron and Weld Steel Wire. 


1889. 1890. 1891. 
Tons ... 216,019 122,017 124,780 
Ingot Tron ( Mild Steel ). 
Tons 183,311 217,264 277,800 


United States Production.—The production of wire rods 
in 1892 amounted to 627,829 tons, against 536,607 tons in 
1891, an increase of 91,222 tons. Nearly all wire rods are 
now made of steel. Pennsylvania made the largest quan- 
tity in 1892, with Ohio second, Massachusetts third, and 
Illinois fourth in production. The other States which 
rolled rods were New York, New Jersey, Indiana, and 
Connecticut. The United States production has increased 
zreatly in late years. 


Year. Tons. 
1888 279,769 
1889 363,851 
1890 457,099 
1891 536,607 
1892 dea aaa haa fos a 627,829 
The United States made more tons of wire rods in 1892 


than they did of Bessemer steel rails in 1879. 

Wire Nails in the United States.—The first wire nails 
were made at New York in 1851 by William Hassal, 
from iron or brass wire. The wire nail, as a substitute 
for the cut nail, did not, however, come into notice in the 
United States until 1884. 

In 1886 the production of wire nails was 600,000 kegs of 
100 lb. made by 27 works. ; : 

In 1887 the production of wire nails was 1,250,000 kegs 
of 100 lb, made by 47 works. _ 

In 1888 the production of wire nails was 1,500,000 kegs 
of 100 Ib. 

In 1889 the production of wire nails was 2,435,000 kegs 
of 100 Ib. 

In 1890 the production of wire nails was 3,135,911 kegs 
of 100 lb. made by 47 works (nearly all the nails being of 


steel). 
In 1891 the production of wire nails was 4,114,385 kegs. 





described, and out of this system my friend Mr, William 





The production of wire nails promises to overtake that 
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of cut nails at a very early date. It exceeded the pro- 
duction of steel cut nails in 1891. 

Such is a brief description of iron and steel wire, and 
the developments of its manufacture, and I sincerely 
hope that my effort has been in some part successful in 
presenting before you some facts and figures relating 
thereto. That it is no mean business I think the figures 
I have given will fully testify, and also that, although we 
in this country have done so much for its development, 
still we are, comparatively speaking, very small pro- 
ducers. As large producers we cannot compare with our 
German and American competitors, but as manufac- 
turers of the high qualities of steel wire giving wonderful 
torsional results and very high strains, I think we still 
stand pre-eminent. As a producer of wire in this 
country I am not despondent, as I think is fully testified 
by the fact of my laying out a new wire works for the 
Bedson Wire Company (Limited), so named after my 
father, at the Cleveland Wire Mills, Middlesbrough, from 
which I hope I wey be able at some later date to give you 
another paper on this subject, with some further develop- 
ments in its manufacture, 





THE FALL OF THE ROOF OF DOVER 
TOWN STATION. 

Tuk Board of Trade report on the fall of the roof of 
Dover Town Station has now been issued. On November 
7, 1893, just after the 2.45 p.m. up mail train had started 
from the mail platform at the Dover Town Station on the 
South-Eastern Railway, its engine came into collision 
with some empty carriages which had been left foul of 
the crossing through which the mail train was passing ; 
one carriage was dragged forward, thrown off the rails, 
and collided with two cast-iron columns supporting the 
iron and slate roof of the station, breaking off the first 
column near the bottom, and throwing the other out of 
plumb. Consequent upon this, a portion of the roof at 
once came down, some of the debris falling upon the 
engine and the front portion of the train, which was 
brought to a stand, after running 30 or 40 yards. Happily 
no personal injuries were sustained. In the train, the 
two vans next the tender were damaged, as was also the 
empty carriage struck by the engine. The portion of the 
roof which at once fell down was comparatively small, but 
this portion was almost immediately afterwards followed 
by afurther portion, and the extent of the roof requiring 
renewal measures about 136 ft. by 92 ft. 

The 4 mail trains at Dover Town Station start from a 
line at the south side of the mail platform, and through a 
cross-over road at the Folkestone end of it. There is a 
carriage siding (called No. 3) at the other side of this plat- 
form, in continuation of the line, along which the mail 
trains run after passing through the cross-over road. 
This siding is provided with an interlocked disc and 
chock-block for the protection of the cross-over road, so 
that when the latter is set for a train to pass through it, 
the block ought to be across one rail of the siding, and so 
poe any vehicle running out of it. This chock-block, 

owever, was not in use, as it had been some time before 
improperly disconnected from the disc, owing to its 
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having been found to interfere with shunting operations. 
The signal cabin is about 150 yards on the Folkestone 
side of the block, and, owing to the dim light under the 
station roof, it is next to impossible to see from it whether 
a vehicle is foul of the cross-over road or not, and the signal- 
man has to depend upon the yard foreman for informa- 
tion on this point. The station roof consists of two 
spans of about 46 ft. each, supported externally on walls, 
and in the centre on a row of cast-iron columns at 25 ft. 
intervals, placed north of No. 3 siding. The two columns 
which were struck were the first and second from the 
Folkestone end of the roof. 

General Hutchinson considers that the collision was 
immediately due to neglect of duty on the part of the 
assistant shunter who was in charge of the shunting of an 
empty carriage train, the last operation consisting in the 
disposal of three carriages in No. 3 siding. These were 
duly shunted back into the siding at about 2.50 p.m., and 
the shunter, instead of accompanying them back into the 
siding and leaving them there, either scotched or braked, 
and clear of the crossing, in accordance with orders, con- 
tented himself with seeing them run back, being confident 
that the carriage next Folkestone was well clear of the 





crossing before he signalled to the yard foreman, who 
was standing beside the signa) cabin, that the line was 
clear for the up mail. On hearing from the foreman that | 
the line was clear, the signalman set the crossing and | 
lowered the starting signal for the train, which had al- | 
ready arrived at the platform. The driver of the mail | 
train, on drawing up at the starting signal, noticed the | 
three carriages, but thought that they were at least two 
yards from the fouling point. After a stoppage of about 
two minutes, he started without again looking at them, 
and had not gone far when he became aware that the 
right corner of the buffer-beam of his engine had come | 
into collision with the left footboard of the first empty 
carriage. He stopped as quickly as possible, but not | 
before he had squeezed the carriage off the rails and | 
forced it against the columns on the other side of the 
siding, the roof at once falling on to the engine and front 
of the train. General Hutchinson says that he cannot 
doubt the driver’s statement that the carriages, when 


| first seen, were clear of the crossing, and he thinks that 


the three empty carriages, when kicked back into the 
siding, ran along it until they struck three other carriages 
which were already standing against the buffer stups ; 
that they then rebounded and came slowly back, and 
were still creeping at so slow a pace that the driver never 
noticed their motion, but that while the train was at the 
platform they had crept sufticiently forward (aided pos- 
sibly by an easterly wind) to foul the main road. He 
adds that it would Bi been more prudent of the driver 
had he again looked at the carriages before starting, 
but he can hardly think he is much to blame. 

General Hutchinson concludes as follows: ‘‘Though 
neglect of duty on the part of the assistant shunter 
was the immediate cause of the collision and the 
consequent fall of the roof, the collision would pro- 
bably not have occurred had-the working of the 
interlocked chock - block on the carriage siding not 
been most improperly dispensed with, because it was 
found to interfere with the freedom of shunting about 
the station yard. This chock-block (together with some 
others) had been provided upon the requirement of the 
inspecting officer of the Board of Trade after an inspec- 
tion of some alterations at the station in July, 1880, and 
it is now hard to trace who is directly responsible for the 
abandonment of its use. The disuse of a safeguard of 
this description was an improper proceeding, and it could 
hardly have taken place under a proper system of super- 
vision. Had the chock-block been properly worked after 
the empty carriages had been knocked back into the 
siding, it would have prevented their running out foul of 
the crossing through which the mail train had to pass, If 
the use of the chock-block was found, as stated, to inter- 
fere unduly with the shunting in the station yard, the 
matter should have been represented to the Board of 
Trade, when means would have been suggested for reme- 
ying the inconvenience without depriving the mail depar- 
ture line of the safeguard provided by the chock-block,” 

If the Board of Trade can only feebly protest, instead 
of having the power to summarily proceed against those 
companies who, asin this case, and in that of the accident 
at Ramsey, to which we recently referred, quietly ignore 
their requirements, it is high time that Parliament gave 
them the power not only to see that their requirements 
were carried out with reasonable promptitude, but also to 
prosecute all companies who failed to do so, or who dis- 
used any precautions which had been insisted upon by 
the Government officials. The present system of inspect- 
ing new lines and alterations and reporting on accidents 
is of very little use as long as there is neither constant 
supervision nor power to enforce the carrying out of re- 
quirements. Even under our present laws, had any one 
been killed at Dover, would not those who were re- 
sponsible for the disuse of the chock-block, and those 
who, knowing it had been disused, failed to enter their 
protest, have been held to have been guilty of criminal 
negligence? Again we ask, Why must we wait until 
some high personage is killed before the railway com- 
panies are required to do what is obviously fair and just 
to the public, by whom the Government officials are paid, 
and who have the undoubted right to insist that these 
officials should have every power and facility granted them 
in order to efficiently carry out their duties of seeing 
that all reasonable precautions are taken to protect those 
employed upon or travelling on railways? 

It is easy to understand that a chock: block would neces- 
sitate the signalman’s working his lever every time a 
vehicle was shunted into the siding, and thus somewhat 
hamper the shunting, but this inconvenience might have 
been obviated by replacing the block by a switch so 
weighted or controlled by a spring as to stand normally 
as trap points for anything attempting to come out of 
the siding ; by connecting this to the lever in the cabin 
by means of a slotted rod, it would be possible to shunt 
vehicles into the siding without troubling the signalman, 
yet nothing could come out without his permission. 








THE CONCENTRATION AND SIZING OF 
CRUSHED MINERALS. 

At the ordinary meeting of the Institution of Civil En- 
gineers, held on Tuesday, January 9, Mr. Giles, Presi- 
dent, in the chair, the subject of the ‘‘ Concentration and 
Sizing of Crushed Minerals ” was dealt with in a paper by 
Mr. Robert E. Commans, Assoc. M. Inst. C.E. 

The author first referred to the object of concentration, 
which was to remove impurities with which minerals 
were associated, and to render them marketable. He 
then enumerated the several stages of hand-picking, crush- 
ing, and dressing through which the minerals had to pass. 
The first two operations were briefly dealt with. Hand- 
picking underground was carried out in order to avoid 
raising more waste rock than was absolutely necessary, 
and to pick out the very rich lumps to prevent them 
from being knocked about and broken. wing to lack 
of light and the limited time at the men’s disposal, this 
form of separation was naturally of a rough character, 
and was usually followed by more careful hand-picking 
on the surface. Where large quantities of coal had to be 
examined, horizontal endless belts were generally em- 
ployed. These were composed of steel plates or wire 
netting, and had a width of 4 ft. to 4 ft.6in. When 
travelling at a rate of 40 ft. to 50 ft. per minute, they had 
a capacity of 30to 40 tons per hour. Revolving picking- 
tables were mostly used for ore, the pickers sitting round 
the periphery. To keep down the dust from the ore, which 
had been previously crushed to about 1} in. in size, it 
was washed with a spray of water. These picking-tables 
had an outer diameter of 10 ft., and a width of 20 in., and 
revolved at a rate of from 30 ft. to 40 ft. per minute. 

The machines, stone-breakers, rolls, and stamps used 
for ore-crushing were fully described in a paper by Mr, 


| A. H. Curtis, read before the Institution in 1892. 





For reducing lump coal prior to mechanical separation, 
fluted or toothed rolls were commonly employed. When 
crushing ore or coal the greatest care had to be taken to 
avoid all unnecessary pulverisation, and, as far as _practi- 
cable, the ore or coal ought never to be reduced beyond 
the point at which the pieces of mineral were freed fiom 
their rocky matrix. The first operation after crushing 
was the careful sizing of the material. This was usually 
performed by means of screens. The limit to which 
crushing and sizing should be carried must be determined 
in each special case. For sizing lump-coal it was the 
practice to employ some form of bar-screen. One of the 
most improved mechanical screens, known asthe ‘*‘ Coxe” 
screen, and used for screening anthracite at the Cross 
Creek Collieries, Pennsylvania, was fully described. This 
screen resembled somewhat the well-known ‘“‘Briart” 
screen, but differed therefrom in that the outer end of the 
bars only moved up and down half the stroke of the eccen- 
trics, and thus lessened the tossing action and the tendency 
to break the lumps. Another ingenious screen, also 
invented by Mr. Coxe, for sizing small lumps of coal and 
shale before washing, working on the gyrating principle, 
was mentioned. This screen consisted of a strong iron 
box or casing, fitted with punched plate screens, the 
screen-box itself being carried on four double-chilled cones 
of special design. The motion of gyration was imparted 
to the screen-box by means of a vertical central crank. 
This motion could best be illustrated by imagining the 
movement of a plate resting on spheres of equal diameters, 
moved by hand in a circular direction, when it would be 
evident that every point of the plate or screen described 
a circle of equal diameter, but with different centres. 
These screens could be used for wet or dry material, and 
the friction being entirely a rolling one, small power was 
required to drive them. Cylindrical screens were mostly 
used for sizing coal, and nearly exclusively for ore, as 
this was invariably fed into the screens in a moist con- 
dition, and washed during the operation of screening by a 
spray of water. These screens took little power to drive, 
ran smoothly, without shock or vibration, were simple in 
construction, and capable of easy examination and re- 
pair. The author indicated the sizes into which it was 
usual to classify coal and ore, adding that the tendency 
in this country had been rather to neglect sizing alto- 
gether, and on the Continent to go to the other extreme 
by adopting almost unnecessary refinements. <A _ brief 
consideration of the principles underlying the sorting or 
separation by gravity of particles in water was next 
given. Jigging machines, on account of their great sim- 
plicity and large capacity, were more ured than any other 
form of apparatus for sorting, not only the oo 
coarse crushed materia], but also the fine. The various 
forms of hutches, sieves, and pistons were discussed, and 
several methods for removing the concentrates and 
driving the pistons were described. In order to separate 
particles of different specific gravities below from 2 to 
1 millimetre in diameter, which did not permit of being 
satisfactorily sized by means of screens, and to render 
them suitable for after treatment, they required to undergo 
a preliminary sorting, or hydraulic classification. This 
was commonly carried out in so-called pointed boxes of 
various forms. Two interesting designs of this class of 
apparatus were referred to. The one, known as the 
Calumet,” which was largely used in the Lake Supe- 
rior district for sorting the finely crushed native copper 
ore; the other, the ‘‘Siphon” separator, used so suc- 
cessfully at the dressing-works of Mechernich for sepa- 
rating nodules of galena frcm a matrix of white friable 
sandstone. When jigging sand or meal products which 
had been sorted through pointed boxes, a layer, or bedding 
of rich mineral, or of some material of a specific gravity 
greater than that of the barren rock, was commonly 
employed. This bedding resting on the sieves acted as 
a kind of filtering medium, and prevented particles 
of less density passing through into the hutch 
below. With coal a bedding of felspar was usually 
adopted. Two forms of fine jigs, known respec- 
tively as the “Bilharz” and ‘‘Schranz” machines, 
were described, the chief feature of novelty being that 
the sieves themselves were plunged as by the old- 
fashioned hand-jigs, no pistons being employed. The 
Bilharz fine jigs were arranged in series, a different pro- 
duct being separated on each machine ; whereas, with the 
Schranz machine, one long sieve was used, divided into 
several fields, the depth of bedding in each division de- 
creasing slightly towards the discharge end. By means 
of the circular Bilharz jig, which was somewhat similar 
in principle to the one above mentioned in that the sieves 
were plunged, a still further development of the principle 
of jigging had been attained, and the very finest pulp 
concentrated. There was, however, a point where this 
method of separation ceased to be advantageous, as when 
the particles were very fine i changed together, and 
required to be largely diluted with clean water to free the 
separate grains, Various forms of buddles, or tables, had 
therefore to be employed. A bump table, known as the 
‘Gilpin County ’ concentrator, was described, by which, in- 
stead of the rich headings, or concentrates, being packed on 
the head of the table by the bumps imparted to it, requirin 
afterwards to be removed by hand, they were delivere 
automatically as soon as the separation took place. Under 
the head of ‘‘Shaking-Tables,” the Frue Vanner was 
specially referred to. With this machine, instead of 
a table, an endless rubber belt was employed. The 
slime to be treated was delivered near the upper end; 
a slow upward travel was given to the slightly sloping 
belt, ro at the same time a gentle side shake was 
imparted to it to keep the slimes in agitation. This 
promoted the settling of the rich mineral on to the 
surface of the belt, to which it clung with greater 
tenacity than the barren rock, and was accordingly 
carried on the belt. past a spray of water, and separated 
from the tailings, which were washed off the lower end 
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of the belt. This form of concentrator had been more 
especially — for the concentration of sulphurets 
containing gold, which could not be caught by amal- 
gamation. A specially interesting feature about this 
class of machine was that it allowed of the separation of 
particles differing very considerably in size. The ‘* Lin- 
kenbach” buddle was a modification of the revolving 
convex buddle, but differed from this, in that the bed, or 
table, was a fixture, and the slime and clear water distri- 
butors revolved. The object of having the table, or 
washing surface, fixed was that it was found that when, 
from the nature of the slimes, a perfect separation of 
these could not well be effected on a table 18 ft. in dia- 
meter, it would not be desirable to increase further the 
diameter of the table, as it would become unwieldy and 
liable to run unsteadily. Where a fixed table was 
employed, the diameter was of comparatively small 
importance; and such buddles had been built with dia- 
meters of over 20 ft., giving the most satisfactory results. 
None of the slime washers effected as perfect a separa- 
tion as could be desired, and there was still room for con- 
siderable improvement in that direction. 

The experiments carried out by Professors Hoppe and 
Munro would seem to prove that sizing prior to jigging 
was rather a disadvantage than otherwise, and suggested 
that before throwing over the old theories of close sizing, 
it was desirable that further tests should be made, in 
which the jig action was more closely reproduced. 

In conclusion, separation by pneumatic, centrifugal, 
and magnetic agency was referred to. The two former 
methods, however, did not seem to have been largely 
used for treating minerals. On the other hand, the mag- 
netic separation of iron ore from earthy matter would 
appear of late years to have received much attention in 
America, where large deposits of magnetite were being 
concentrated, enabling low grade ores of 40 to 45 per 
cent., which would not stand the cost of transport, to be 
concentrated up to 70 to 75 per cent., with but small loss 
in tailings. 





COPENHAGEN BREAKWATER. 


The Construction of a Breakwater at the Free Port of 
Copenhagen, and a Short Description of this Harbour.* 
By H.C. V. Motter, Engineer-in-Chief of Copenhagen 
Harbour Works. 


CoPpENHAGEN, on the Sound between Sealand and Sweden 
(Fig. 12, page 94), is annually passed by nearly 16,500,000 
tons of shipping. According to the latest figures, the annual 
entries po clearances of ships at Copenhagen amount to 
5,000,000 tons register; and this tonnage is steadily in- 
creasing, making an extension of the old harbour a neces- 
sity. This extension had previously been designed to go 
in a northern direction ; and in the session 1890-91 a Bill 
passed the Chambers for the establishment of a free port, 
a commercial and industrial institution, thoroughly and 
securely inclosed, inside whose boundaries no duties are 
levied, and the officers of the customs have no authority 
whatever, so that it may be regarded as foreign territory 
under State supervision. This Bill became law on March 
31, 1891; and the works were immediately commenced 
under the direction of the Harbour Board, with Govern- 
ment supervision. By this work, when finished at the 
end of 1894, the present length of quays (about 10 miles) 
will be increased about 3 miles. Including work done 
previously, the estimated cost is about 700,000/. 

Both the management of the free port, and the construc- 
tion of its sheds, warehouses, and other buildings except 
factories, and the installation of cranes, machinery, 
electric lights, railways, &c., is intrusted to a private com- 
pany with a capital of about 200,000/. This company is 
to issue dock warrants for goods stored, and impose a 
tariff for warehousing, approved by the Government. The 
net proceeds of the working of the free port are to be ap- 
portioned between the Harbour Board and the company ; 
but the law provides for the abolition of harbour dues for 
outgoing vessels, and leaves only, both in the old harbour 
and in the free port, dock dues to be levied on ingoing 
vessels and wharfage rates ; in the free port the left dock 
dues are not to be paid until the goods pass the boundaries 
of _ inclosure and enter the country, and are then to be 
paid. 

The diagram Fig. 1 shows the relative positions of 
the free port and the old harbour of Copenhagen ; and 
on the plan, Fig. 2, the general arrangement of the 
free port is shown. In the } mane as in the Baltic Sea, 
there is practically no tide ; the only variations in water 
level are caused by the wind, and this may, perhaps, once 
a year, be as much as 3 ft. below and 3 ft. above mean 
water level. No locks are consequently necessary to retain 
the water in the harbour, and access is unimpeded at all 
times, 

The present harbour of Co 
narrow sound between Sealand and the small island of 
Amager. It divides Copenhagen into two parts, and its 
depth throughout is 20 ft. to 24 ft. But the northern end 
and the channel to it, which are dredged through the 
inner roads, have recently been deepened to 26 ft. The 
southern channel, through the great flats south of the city, 
has only 6 ft. of water, but is now to be deepened to 15 ft. 

The free port lies to the north of the old harbour, 
and to the west of the inner roads. Its water area is 
about 57 acres, and about 95 acres of land are included in 
its territory. It consists of two separate basins; the 
northern, or industrial basin, is 1300 ft. by 620 ft., and 
hasa depth of 24ft. A portion of its northern fn is 
not — in the free territory ; and this is also the 
case with the adjoining little basin of 4 acres, with 15 ft. 
of water. The southern, or commercial basin, is divided 


mhagen is formed by a 
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into two branches. One, running west to east, is 460 ft. 
wide, and 515 ft. to 980 ft. long, with 24 ft. of water. 
The other runs from south to north, and is 800 ft. wide at 
its inner end, and is divided into two portions by a pro- 
jecting pier of 1030 ft. by 185 ft. Its length is 2650 ft., 
and the depth of water is 30 ft., except in the western 

rtion, where it is 26 ft. Between the two branches the 

ailway Board is going to build a pier and berths for 
steam ferries, to be used for carrying trains and passengers 
across the Sound to Sweden. 

South of the free port, and in the customs territory, is 
a small harbour for pleasure boats, with an area of 
34 acres, and a depth of 12 ft. West of the free port, 

ong its western boundary, is a railway, connected with 
the general railway system of the country, the terminus 
for goods, and the several railways of the free territory 
and the steam ferries. The old harbour is connected 
with the free port by a special railway and a carriage 
road fenced off and belonging to the free territory. 

The lands surrounding the northern basin are set apart 
for industrial purposes ; but sheds and warehouses for the 





southern section is now being excavated, having previously 
been bulkheaded off, and pumped dry by four centrifugal 
pumps of a total capacity of 10,000 gallons per minute, 
lifted 40 ft. The contract requires the removal of about 
655,000 cubic yards of clay and sand at 1s. per cubic yard, 
and the work is to be completed this summer. The 
northern section requires the removal of about 770,000 
cubic yards at 1s. 3d. per cubic yard. The price of un- 
skilled labour is 2s. 10d. to 3s. 5d. per day. As the earth- 
work proceeds the quays are built. In the industrial 
basin, and on the outside of the eastern pier, the quay 
walls will be made of timber; in the commercial basin 
some of the walls will be made of timber and others built 
of granite on piles; others, again, will be made of con- 
crete with a facing of dressed stone. 

The breakwater protecting the entrance is partly com- 
pleted, and has the following construction. The part 
under water consists of concrete blocks of a peculiar con- 
struction, specially devised and tried here. On the 
general plan, Fig. 2, the breakwater is marked by letters 
A, B, C. The depth of water at mean water-level is 





Plan of proposed free port at Copenhagen. 
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regular trade will line the quays of the southern basin. 
The entrance to the industrial basin is 134 ft. wide; and 
a 360 ft. width is given to the commercial basin, on 
account of the steam ferries. Both basins are protected 
by a breakwater, and other breakwaters protect the inner 
roads against easterly winds. A 30-ft. channel is to be 
dredged out to deep water, and a little harbour will be 
formed for tugs and pilot boats at the end of the eastern 
cae A narrow canal, partly bridged over, will also be 
ormed at the south end of the same pier, to replenish 
the water in the basin, and to provide a shorter cut for 
barges of small draught. A wire net fence forms the 
boundary of the free port, and this is carried along the 
eastern pier so as to include its outside quay in the 
customs territory. Outside this fence, and partly on the 
toof of an 800-ft. long shed, a promenade will form a con- 
tinuation of the present ‘‘ Long Line,” a fashionable and 
picturesque walk. 

The whole area comprised within the free port was 
formerly under water, the old coast-line being shown on 
the plan. The ground has now been raised 7 ft. or 8 ft. 
above mean tide, round the northern and southern basins, 
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by dredged materials from the basins and channels. The 











about 12 ft. for the 720 ft. length A B, and the first 72 ft. 
of BC; it is about 25 ft. for the remaining 780 ft. of 
BC. This greater depth was obtained by dredging 
several years ago, and before the present works were 

lanned. A section of the breakwater in 12 ft. of water 
is shown in Fig. 4. e concrete blocks rest on a foun- 
dation formed by a 2-ft. layer of rubble stone, the surface 
of which is levelled off about 10 ft. 3 in. below mean water- 
level by divers. Each block has a height of 10 ft. 3 in., a 
length in the line of the breakwater of 8 ft. 3in., and a 
transverse breadth of 10 ft. 3in. The superstructure, 
which is built on the top of these blocks, consists of a 
granite wall with a facing of roughly squared stones. Its 
thickness is 6 ft. 2in. at the crest, which is 6 ft. 2 in. 
above mean water level ; and its exterior face has a batter 
of 1 to 1 up to 2 ft. above that level. The mortar in the 
facing consists of 1 of Portland cement to 2 of sand, and 
in the backing of 1 to 3; and the joints are pointed with 
mortar of 1 tol. On the outer side of the breakwater a 
slope of gravel is formed up to 3 ft. below the water line. 
This slope is covered with a 1 ft. to 2 ft. layer of flints 
and limestone, on the top of which granite Costes are 
laid ; thus the slope is 2 to1 from the bottom of the sea 
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to about 2 ft. above the water line, where a 2 ft. to 3 ft. 
berm is formed. On the inner side flints are thrown out 
along the blocks, as shown in the figure, so as to protect 
the foundation against scour. 

Owing to the strain on the breakwater from the force 
of the waves and the thrust of the ice drifts, the thickness 
of the block wall is made the same as its height, viz, 
10 ft. 3in. For putting the blocks in place a floating 
sheers is used, belonging to the harbour trust, and 
originally built to lift a load of about 50 tons with a pro- 
jection of 25 ft. fromthe hull. As it was thought advis- 
able, in this continuous use of the sheers, not to lift loads 
heavier than 35 to 40 tons, the blocks, if made solid, 
should have been given a length of only 5ft. This was 
the reason in making them hollow, the transverse parti- 
tions being made of iron and mortar according to the 
Monier system, Thus each block weighs about 354 tons, 
its length being 8 ft. 3in. When putin place, the blocks 
(see Vig. 4) are filled with sand inside, each of them 
containing about 275 cubic feet ; their weight is thus in- 
creased to about 48 tons. Fig. 4 shows a section, and 
Fig. 5 a plan of the concrete blocks. The inside distance 
between the outer walls, one of which is 2 ft. 7 in. and 
the other 2 ft. to 2 ft. 4 in. thick, is 5 ft. 8in.; the dis- 
tance between the transverse partitions, of Monier plates 
2% in. thick, is 5ft. 11 in. The bottom of the block, 
which is about 1 ft. 6 in. thick, and the outer wall up to 
3 ft. below the mean water-line, are made of concrete of 
1 of Portland cement to 4 of sand and 7 of broken stone ; 
for the inner wall, and the uppermost 3 ft. of the outer 
wall, a concrete of the proportion 1:3:6is used. For 
better enabling the block wall to resist the wear and 
tear of the sea and ice, the uppermost 3 ft. of the outer, 
and 6 ft. of the inner, side of the blocks are faced with 
granite rubble, bedded in mortar of 1 Portland cement to 
2sand. The Monier plates (lig. 11) are 5 ft. 8 in. broad 
and 9 ft. 3 in. high, and 23 in. thick ; the mortar is made 
of 1 Portland cement to 3 sand. The iron network in the 
middle of the plate consists of vertical and horizontal 
round bars 2 in. apart, centre to centre; at their cro3s- 
ings they are bound together by iron wire. The vertical 
bars are ;/; in. in diameter, the horizontal ones ;'; in. and 
13 in., two of the former size alternating with two of the 
latter. These horizontal bars project at both ends about 
12 in. outside the plate, and are bent square alternately 
to each side, and thus contribute to join firmly the Monier 
plate and the concrete mass of the block. The plates are 
formed on a bedding of boards, and are not placed in the 
blocks until at least one week afterwards. The block- 
ground is indicated on the general plan. The blocks are 
formed in moulds, made of 1}-in. grooved and tongued 
boards, on a platform of 2-in. planks. Each mould 
consists of four outer and two inner frames, joined by 
wedges. The two inner ones only reach down to the 
bottom of the cavity inside the block ; but the four legs, 
upon which they rest, pass through the bottom, leaving 
four holes, when the mould is taken away. The blocks 
are lifted by four 2-in, steel rods, which pass through 
these holes to the lower side of the block. These suspen- 
sion rods (Fig. 10), instead of pressing directly on the con- 
crete, rest against wood washers, lying on the top of a 
little wooden box, moulded into the lower side of the 
block, vroviding the free space necessary for turning the 
key into its right position. A frame of angle-iron, placed 
on the top of the block before lifting, keeps the bolts in 
their vertical position. The sheers lift the blocks by a 
14-in. chain with four guys, one to each bolt. The 
blocks are kept at least three weeks before being put in 

lace. 

: When the weather is suitable for depositing the 
blocks, the floating sheers load three blocks, at the most, 
into barges, deposit one on its own deck, and leave one 
hanging from the tackle, lowered down into the water. 
Then they are towed to the breakwater. Up to the pre- 
sent time, the greatest number of blocks is six placed in 
one working day. 

The blocks having their Monier plates fixed 1 ft. from 
their ends, spaces 2 ft. wide (see Fig. 9) are formed 
between them, and are filled out with small ‘‘ locking 
blocks ” (Figs. 7 and 8), weighing about 4 tons each, and 

reventing the mutual dislocation of the main blocks. 

he joints between these latter are purposely not grouted 
with mortar, partly because of its being practically im- 
possible to do this properly, partly to retain the means of 
eventually removing the breakwater, if later on it should 
bs peor | to extend the free port to the north. This is 
also the reason why the keyholes in the bottom of the 
blocks are stopped with wooden plugs before putting in 
the sand. 

A section through the portion of the breakwater, which 
is built in about 25 ft. of water, is shown in Fig. 3. By 
throwing out clean sharp gravel, delivered from the 
dredgers, the depth of water is diminished to 204 ft. ; 
the mound thus formed is covered with a 2-ft. layer of 
rubble stone, on the top of which the blocks are placed in 
two courses. The bottom course consists of the same 
blocks as above described, the stone facing only being 
omitted. On the tops of these blocks, which are 8 ft. 
3 in. below mean water-level, the upper course is placed, 
the blocks of which are constructed very nearly like the 
others, differing in their height, being only 9 ft. 6 in., and 
their bottoms extending only between the two Monier 
slates, the outside spaces thus being left open beneath. 
They weigh about 304 tons each. Their tops, when in 
place, are 1 ft. 3 in. above the mean water-level ; it was 
found difficult to build the superstructure from the 
ordinary water-line, partly because of the frequent 
changes of the level of the sea, and partly because of the 
wave motion produced by the numerous passing steamers, 
by which the fresh unset mortar is washed out of the 
joints. On the side of the blocks facing the port, a course 
of dressed granite, 1 ft. 3 in. high, is placed in concrete. 
The blocks also on their inner and outer sides are provided 





with a facing of granite rubble up to 6 ft. 2in. and 5 ft. 
1 in. respectively below the mean water-line. The upper 
course of blocks having been placed, as shown in Fig. 9, 
with their joints above the middle of those of the 
bottom course, these latter are filled up with sand and 
gravel through the spaces C (Fig. 5) between the former. 
Then locking-blocks (Fig. 7), weighing about 64 tons 


Fig. 5. Plea of Blocks Fig. 
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' American grain trade will be a prominent factor in the 


expected commerce of this port. The promoters of this 
free port look upon it as a natural port of entry and 
exchange, where the Transatlantic ocean steamers can 
bring their goods for eastern and northern Europe, to be 
transhipped into the smaller vessels trading in the 
Baltic ; or stored in the winter, to be exchanged for com- 


Fig. I. Block Wall. 


Fig. 11. 


Monier Plate 
1.50 


a cc itp ai 


Fig.6. 


Locking blocks locking blocks 
In Upper course 


in lower course 


Ps 





Shoe @ 


water 


SEALAND 


7, 
“4 
Ty 





Break- \ hy a 53 OAD ROYAL 


“OS amen Sop 
-.R 


SSS 


SN 


x 











each, are lowered down into these spaces. Their length 
is such as to project about 1 ft. 6 in. down into the in- 
terior cavity of the bottom blocks, thus preventing the 
mutual dislocation, not only of the two of joining blocks 
val the upper course, but also of the two courses them- 
selves. 

Fig. 5 is a plan of the block wall in deep water, show- 
ing the upper as well as the lower course. The super- 
structure, and the outer slope along this portion of the 
breakwater, are made in exactly the same way as the 
above mentioned portion of it; the inner mound of 
stone reaches up to about the middle of the height 
of the bottom blocks. At each 103 ft., the superstruc- 
ture is provided with a mooring post, and on its inner 
side with steps of galvanised round iron. The head of 
the breakwater C will be provided with a harbour light. 

The Monier type of construction, with iron network im- 
bedded in cement mortar, will be used also in the floors of 
the warehouses and the two-storeyed sheds. A double line 
of railway will extend along the quays; wire-rope trans- 
ports will be provided for unloading coal, &c. ; the quays, 
warehouses, and sheds will be lighted by electricity, 
and this force will be used as a motive power for the 
14-ton movable cranes and lifts in the warehouses and 
sheds. These cranes have been used successfully for some 
time at Rotterdam and Hamburg; they are so designed 
that the electric motor acts as a dynamo in lowering the 
load, thus generating a current which is sent back to the 
accumulators. Engineers estimate that in this manner 
about 20 per cent. of the electric energy is regained, in 
loading a ship. 

It should be remembered that it is only exceptionally, 
with strong frosts, and then only for a few days, that the 
Sound leading to Copenhagen is obstructed by ice. The 
harbour and roads are kept open by strong, natural cur- 
rents, and by powerful ice-boats; and the channel 
between Denmark and Sweden has never been closed, 
for at least one daily trip, in the last twelve years. The 





modities brought from the Baltic ports in the summer 
and placed in the warehouses for the winter’s transport. 





Tue Exvecrric Licut at HALirax.—At a special meet- 
ing of the Halifax Town Council, the electric lighting 
committee recommended that a site containing 5000 
square yards at the bottom of Foundry-street should be 
secured for an electric lighting station. The report was 
adopted, and the architect (Mr. W. H. D. Horsfall) was 
instructed to obtain tenders for the erection of the station. 
The gas committee recently accepted tenders for the supply 
of electric lighting plant, the total cost being upwards of 
15,0007., and their recommendation was confirmed. The 
town clerk was instructed to ask the Local Government 
Board to sanction the new site for an electric lighting sta- 
tion, in lieu of the one previously selected in King-street. 


MELBOURNE BoarD or Works.—The sewerage and 
water supply committees of the Melbourne Board of Works 
have submitted their schedules of estimated expenditure 
for the year ending June 30, 1894. That of the sewerage 
committee shows an estimated expenditure on construc- 
tion works of 400,0007., of which 195,0007. is for main 
sewers, 25,000/. for block surveys, 25,000/. for the main 
outfall sewer, 80,000/. for the pumping station, 30,000/. 
for reticulation sewers, and 20,000/. for a sewage farm. 
The schedule of the water supply committee shows 
16,0007. for maintenance and 79,400/. for construction, the 
largest item in the latter being 30,000/. for a 36-in. 
wrought-iron main. The tender of Messrs. D. M‘Culloch 
and Co. will be recommended for acceptance for the con- 
struction of section No. 1 of the North Yarra main sewer 
from the pumping station to Frederick-street, Yarraville, 
the price being 54,915/. 6s. 7d.; and for section No, 2 of 
the same sewer, from Frederick-street, Yarraville, to 
Lyons-street, Footscray, the tender of Mr. C. Wade will 
be recommended for 46,492/. 2s, 6d. 
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ComPiILEeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ofice 

ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the t 





p of a yplet 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

the advertisement of the pt of a plete specification, 

ive notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 





ELECTRICAL APPARATUS. 
16,389. J. F. M‘Elroy, Albany, New York, U.S.A. 


Electric Heating Apparatus, [5 Figs.) August 31, 1893. 
—This invention relates to an electric heating apparatus. Within 
a casing A mounted on supports a, and supplied with a remov- 
able cap B, are placed a series of resistance coils C carried at 
the top and bottom by plates R, one of which is secured to the 
base of the cylinder, and the other at the top, each being pro- 
vided with a series of projections P extending toward the 
centre of the plate, to which is secured one end of the cy- 
linder C! upon which the resistance coils are placed. The cap B 





16,389. 





is arranged so that there shall be a series of openings D com- 
municating with the interior of the cylinder at the top, ani the 
lower end of the cylinder is raised above the support upon 
which it rests, so that the air in the apartment in which it is 
placed can pass through from the bottom upward and out at the 
openings D. The cylinder Cl is covered by a non-conducting 
material, and is provided at each end with an insulated cap E, to 
which is secured the contact rod F, by which the electric fluid is 
conducted through the wire to the coil C. (Accepted December 
6, 1893). 


20,458. E. C. de Segundo, London. Electric Switch. 
[4 Figs.] October 30, 1893.—This invention relates to an electric 
switch. Onabase B of non-conducting material is fixed a metal 
spring C to which one of the leading wires is secured by a screw 
D, the other wire being fixed by a screw E to a metal plate having 
alatch end F, In the middle of the base is a circular recess in 
which a ring G is partly sunk and is free to revolve. The cover H, 
which is attached to the base, has a central hole through which a 





handle K projects from a disc L, having a downwardly projecting 
crankpin M which engages in a notch m of the ring G. The spring 
Cis engaged in another notch ¢ which slopes upwards to a fs a 
part of the ring. When the ring G is turned the spring C is bent, 
as in dotted lines (Fig. 4), its end rising over the latch F and 
snapping down behind it ; further movement of the spring being 
prevented by a high part meeting a stop d. The spring and latch 
plate thus form electrical connection between the wires attached 
to D, E, and the circuit is closed. (Accepted December 6, 1863). 


GAS, &c., ENGINES. 


2523. G. F. Mellen and W. P. Reid, London. De- 
odorising the Exhaust of Gas, &c., Engines. [2 Figs. 
February 4, 1893.—This invention relates to means for preventing 
the smell of the gaseous products discharged from the cylinder of 
a gas or oil engine. The products of bustion discharged from 
the engine as exhaust enter by the pipe A a condenser exposed 
on all sides to the air, and divided into three compartments 
B, C, D, so that the products are cooled and have their vaporous 


Fig.1. 
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ingredients condensed as they in a zigzag course, first for- 
ward along B, then backwards along C, and finally forwards along 
D. From the latter the cooled products pass down an expanding 
pipe E, and through perforations at its mouth so as to bubble up 
through a layer of water containing some deodorising substance 
in solution. The gases finally escape at F. Screw plugs G, H 
are provided for charging and discharging the deodorising liquid, 


and a porous screen K to prevent the liquid from splashing up to 
the outlet. (Accepted December 6, 1893). 


MACHINE TOOLS, SHAFTING, &c. 


20,505. S. Ingersoll, Glenbrook, Fairfield, Con- 
necticut, U.S.A. Pontes s fo igs.) Oc- 





e523. 





r [3 
for its object to provide a 


g' 
tober 31, 1893,—This invention has 


thrust bearing for propeller, &c., shafts. The shaft 1 is journalled 
in bearings 2, the operative faces of which consist of a series of 
steps 3. These bearings are formed integral with the baseplates 
4, which rest upon a bedplate 5, and are made adjustable, so that 
lost motion may be taken up by means of bolts 6, which pass 
through slots 7 in the baseplates and aoe the bedplate. The 
baseplates and bearings are also additionally locked in position 
by set screws 8, which pass through abutments 9 at the outer ends 
of the bedplate, and bear against the rear edges of the baseplates. 
A collar 10 is idly secured to the shaft, the opposite faces of 
which are provided with steps 11 which correspond with other 
steps 3 on the operative faces of the bearings. 
shaft turn freely and carry a series of rollers 13 journalled on 
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screw pins 14 which engage the blocks. The peripheries of these 
rollers engage corresponding steps on the faces of the bearings 
and on the faces of the collar 10. The outer roller is of greatest 
diameter, the diameters of the rollers in the several series de- 
creasing inward in uniform ratio so as to bear on the successive 
steps of the bearings and collar. This construction insures all 
of the rollers rotating at the same speed, thereby avoiding 
friction between them. When the shaft is turning forward one 
of the blocks, and the rollers carried by it, is in use, the other 
block and the rollers being wholly out of use ; and when theshaft 
is backing the block and rollers that were in use during the for- 
ward movement are out of use, and the other block in use, the 
rollers carried by it taking up the entire thrust of the shaft. 
Means are provided for preventing the possibility of screw pins 
14, by which the rollers are carried, being turned out. (Accepted 
December 6, 1893.) 


2393. L. Billing, Cardiff. Toothed Wheels and 
Driving Pulege, (4 Figs.) February 3, 1893.—This inven- 
tion relates to toothed wheels and pulleys, and consists in making 
the rims separate from the bodies, and so attaching them to the 
latter, that when an undue strain is exerted, the rims cease from 
turning, and the bodies revolve in them. The body is made to 
present at one side a rib a' extending around it. The rim b is 
made with a bevelled tongue c, one side of which bears against 
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the rib. A movable face-plate d is placed against the other 
side of the tongue and screwed up by bolts. The rim and 
being thus bound together, rotate as one so long asa strain in 
excess of that to which the rim is, by screwing up the face-plate d, 
adjusted to resist, is not exerted on the rim. When the wheel is 
used as a driven one, and a greater strain is exerted, the rim moves 
about the body. (Accepted December 6, 1893). 


RAILWAY APPLIANCES, 


3036. J. Coombs, Sheffield. Automatic Signalling 
on Railways. (7 igs.) February 11, 1893-—This invention 
relates to signalling on railways, and its object is to provide 
means which are operated automatically by the wheels of engines 
while passing upon the rails. To the side of the rail 1 a support 2 
is fixed for a vertically moving slide 3, the head of which is 












































8 with the end 
ng at 6, and its 


t en, 
of a horizontal pivoted lever 5, the fulcrum 
opposite end is provided with a weight 7, which keeps the tappet 


rounded off. The bottom end of the tap 


in its raised and normal position. Upon the lever 5, and towards 
the weighted end is fixed a connecting link 8 attached to a second 
lever 9 rocking in a bearing 10, the opposite end being arranged 
to operate the hammer 11 which sounds the gong 12. The 
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hammer 11 is pivoted in a standard 13, and the tail is formed to 
be operated by the end of the lever 9. The weighted arm 14 is 
connected by a wire 15 to a lever in the signal-box to enable the 
signalman to throw the apparatus out of action by forcing down 
the end of the lever 9. When this is done the weighted end of the 
lever 5 is raised, which depresses the opposite end and lowers the 
tappet 3; at the same time it permits the weight to draw the 
thick part of the slide-bolt 17 under the lever, F may wy its 
return to the former position, at the same time the wire 
causes & gong to sound in the signal-box. To put the apparatus 
into action the signalman pulls back a lever in his box, thereby 

rawing back a slide-bolt and ns the lever to assume its 
former position and raise the tappet. Ifa train now passes upon 
the line the flange of the wheel depresses the tappet and operates 
the levers 5 and 9, causing the hammer to strike the gong, at the 
same time the slide-bolt is released, and the gong in the signal- 
box sounds, intimating that a train has pest over and sounded 
the signal-gong. (Accepted December 6, 1893). 

STEAM ENGINES AND BOILERS. 

20,702. H. Wilms, Cologne-on-the-Rhine, Germany. 
Steam Boiler, &c., Furnaces. (6 Figs.) November i, 
1893.—This invention relates to a furnace for steam boilers, which 
has for its object to economically utilise pulverulent, granular, 
&c., fuel and waste, and, by continually introducing air under 
pressure, to produce a smokeless combustion. The grate is com- 
posed of single firebars having upwardly tapering recesses a 
which, when the firebars are placed side by side, form fine open- 
ings. Noses provided on one side of each firebar engage with 
depressions on the other side of the next firebar, and thus 
prevent their longitudinal displacement. These firebara are 
supported by the flue tube in internally - fired boilers. The 
closing plate is formed directly by the lower front part e! of 
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the flue tube. The fire-bridge g joins the 
in conjunction with the fire-bridge and closing 
combustion chamber into two compartments E and F, situated 
one above the other, these partments icating with 
each other only through the cpenings a, and being completely 
shut off from the outside. In the front plate / is a nuzzle in 
which a steam admission pipe terminates, through which regu- 
lated quantities of steam are injected into the lower compart- 
ment KE. Atmospheric air is thus drawn into the latter com- 
partment, and is forced through the openings a in the grate. By 
the current of air the finely divided fuel is kept floating at some 
distance from the grate, and undergoes an energetic smokeless 


rate, and the latter, 
late, divides the 





combustion. (Accepted December 6, 1893). 
2293. D. B. Morison, Hartlepool, Durham. Fire- 
Doors for Furnaces. [6 Figs.) February 2, 1893.—This 


invention relates to the fire-doors of boiler furnaces. In the front 
rt of the dead plate 3 are formed recesses 4. The flaps 5 of the 
urnace doors are arranged with baffles6, the lower parts of which 
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are lengthened and formed with an inwardly projecting horizontal 
extension 7, which fits the corresponding recess 4 in the dead- 
plate 3. The lower inner edge of this extension 7 fits under the 
inner edge of the recess 4, so that when the door is shut, the recess 
is closed. (Accepted December 6, 1893). 


20,560. W. P. Thompson, Liverpool. (F. H. Cornell, 
New York, U.S.A.) Oil Injectors. [2 Figs.) October 31, 
1893.—This invention relates to injectors by which a pre- 
determined amount of oil can be fed with the water to the boiler. 
The pipe A supplies water to a boiler, and the pipe B is adapted to 
be connected with A. The pipe B leads into an oil reservoir D 
terminating near its upper part. Within the pipe B is placed a 
smaller pipe E which projects from it to near the bottom 








of the reservoir, being ted to and f ing a continuation 
of Soe B, the water from the- pipe A passing through the 
pipes B, E, and so on to the reservoir D. The pipe B is bored out 
for a portion of its length, and a shoulder d left, at which part the 
threaded end of the pipe E can be screwed into corresponding 
threads within the pipe B. A branch pipe F is connected with 
the pipe B at the space b, and is prov with a plug ¢. Oil can 
thus be fed into the reservoir D when it is necessary to renew it. 
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A by-pass pipe G has two extension tubes f and g connecting with 
the space l) of the pipe B, and with the main part of the pipe B 
respectively, and is also provided with a valve H to regulate the 

e of oll. A glass gauge is connected with the reservoir to 
Padicate the quantity of oil in it. The graduated gauge plate is 
located at J' immediately to the rear of the glass, and on it are 
indicated the marks for gills, pints, &c., so that, as the oil is fed 
out and the water in, the height of the latter registers on this 
meter, and thus predetermined quantities of oil can be fed out 
and the total amount ascertained for any period of time. (Ac- 
cepted December 6, 1893). 


20,665. J. M. H. Neubart, Berlin. Feeding Coal 
Dust to Furnaces. [1 Fig.) November 1, 1893.—This inven- 
tion has reference to means for feeding coal dust to furnaces. 
The hopper a, which receives the coal dust, is fixed on and ahove 
a frame} of a propellerg; i and k are two arms for receiving the 
bearings between which the vertical shaft drotates. For driving 
the shaft, a belt pulley c is provided, above which the propeller g 


is mounted. An endless screw e and pulveriser e' operating against 
aws fixed to the hopper sides are provided on the shaft d at the 
ttom of the hopper a. The air for combustion passes through 
the suction ports / of the frame b. The pulveriser e at each turn 
allows an equal quantity of coal dust to pass to the propeller g, 
but before the coal dust falls into the casing of the-propeller, 
it mixes with the air, and is then driven with it, in evenly propor- 
tioned quantities, into the furnace. (Accepted December 6, 1893). 


2402. A. T. Mirza, Jamnagar, Kathiawar, India. 
Electrical Alarm for Steam Gauges. [1 Fig.) February 
8, 1893.—This:invention refers to means for use with steam gauges 
for giving a continual alarm when the gauge indicates a pressure 
higher than the maximum to which it is desired to limit the 
steam pressure. One of the wires a of the circuit is connected 
to the metallic bar b mounted on the insulated support c. The bar 
is provided with slots and set screws, and an index finger d, so 
that the latter may be set to any graduation of the scale e, which 
is divided to correspond to that on the dial of the gauge. The 
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other wire f of the circuit is connected to the plate g with which 
the quadrant A is in metallic communication. Pivoted on the 
quadrant h is a lever i which partakes of the motion of the quad- 
rant, and the lower end of which, when the latter has moved a 
predetermined dist , comes in contact with the projecting end 
of the sliding bar }, the circuit being thus completed, and the 
bell rung. The upper arm of the lever i is provided with a spiral 
spring which, by exerting a continued pull upon the upper end, 
presses the lower end against the bar ), and maintai tact 
as long as the pressure of the steam exceeds the limit for which 
the apparatus is set. (Accepted December 6, 1893). 


MISCELLANEOUS. 


2544. W. P. Bullivant, London. Rope Gri 
{4 8.) February 4, 1898.—This invention has for its object to 
provide a nipper for gripping ropes, and consists of two movable 
jaws shaj at their opposed faces to grip the rope between 
them. Two movable jaws have their o posed, faces recessed at a 
to receive the rope to be gripped. ese jaws are mounted on 
bolts C carried on a frame B, on each of which bolts C is also 
mounted a lever D having a cam-sha boss d, which when the 
levers are turned in one direction act on the jaws Ato move them 
towards each other and so grip the rope f placed between 
them, the holes ¢ in the jaws through which the bolts C pass 
being elongated to admit of this motion. The outer ends of the 
levers D are connected to a hauling rope, so that when strain is 








ie on the latter both levers D are caused to turn on the bolts C 
n the direction to move the jaws inward and cause them to grip 
the rope f. When the strain is off the hauling rope, the levers D 
may be turned in the reverse direction so as to remove the pressure 
of their cam-shaped bosses from the jaws A, which are then free 
to open out and 80 release the rope from their grip. The bolts C 
project some distance through the bosses d of the levers C, and to 
the end of one of these bolts is hinged one end of a plate, the 
opposite end of which is provided with a hole through which the 
end of the other bolt C passes when the plate is in its closed posi- 
tion, a pin A being then passed through a hole in the end of this 
bolt to retain the plate in this position and thus hold the parts 
together. (Accepted December 6, 1893). 





20,582, F. V. Matton, Camden, New Jersey, U.S.A. 
Retort Lids. [4 Figs.) October 31, 1893.—The object of this 
invention is to provide a retort lid with means by which it can be 
sealed, or caused to form a close joint with the mouth of the 
retort. The neck of the retort is attached to the main body by 
means of the flange a. The lid B fits against the peripheral flange 

1, Upon the opposite sides of the neck, a pair of brackets C, Cl 
and p, pt respectively are mounted, the ends of which are both 
forwardly and outwardly prolonged, so as to project in front of 
the plane of the mouth at points a short distance beyond the 
opposite sides. A vertical pin g extends across between the 
brackets C, C?, and upon it at points adjacent to the inner faces 
of the brackets are pivotally mounted a pair of short links G, G!, 
each of which is a lever with unequal arms. The lid B is pivot- 
ally secared to the inwardly-extending short arms of the links by 
means of a pin I, which passes freely through their inner ends 
and finds bearings in the projecting ribs) b' formed on the outside 
surface of the id. A cotter-bar E, bifurcated at one end, extends 
horizontally across the lid and neck, the bifurcated arms e, el 
being pivotally attached to the outwardly-extending long arms of 
the links G and G! by means of a pin H, the lid, whilst directly 
supported upon the pin I, being thus hinged as a whole upon 
the ping. Near the middle of the cotter-bar Eis a boss E! in- 














ternally threaded to engage with a hand-screw F, whose inner 
end rests upon a bearing surface f at the central portion of the 
lid B. A pivot K extends across between the brackets D, D!, and 
upon it are mounted a pair of levers J, J', whose inwardly pro- 
jecting shorter arms bear against the projecting ribs b2, b3 formed 
upon the outer face of the lid B at the extremity opposite to the 
hinge. Mounted on the outer ends of the longer arms of the 
levers J, J1 isa pin upon which are pivoted the bifurcated arms 
m, m' of a swinging latch M. Theinner portions of the bifur- 
cated arms are squared to fit loosely within rectangular recesses 
1,0), formed in the —— sides of the lever arms J, Jl at the 
outer ends. The bifurcation of the latch M extends far enough 
to enable it to receive the free end E2of the cotter-bar E, and the 
latch terminates in an outwardly-projecting curved finger M'. 
The lid B is provided with a closed guide-piece, through which 
the cotter-bar E passes, and by which its outward movement with 
relation to the lid is limited. A guide-finger having an inclined 
upper surface is rigidly mounted upon the neck A, so that when 
the cotter-bar E is thrown inwards in the act of closing the lid B, 
the under surface of the bar engages with the incline and ride 
up, thus bringing the free end E? of the bar to the proper position 
for engaying in the latch M. (Accepted December 6, 1898). 


2346. E. J, Cheyney, London. Cocks and Ball 
Valves. (3 Figs.) February 2, 1893.—This invention relates to 
cocks and ball valves for cisterns, and has for its object to pro- 
vide an arrangement in which the leather washers may be dis- 
pensed with. The tubular extensions a! of the casing A are 
screwed and furnished at their upper ends with a conical seatin 

a? and a vertical groove a on each side. The plug Bis of tranoated 
conical form and fits in the seating a. A fine ridge is formed on 
the cone, at about the line where it meets the seat, which serves 
to cut away any ny ne This plug is furnished witha cylindrical 
part B!, which fits loosely in the tubular extension a, and moves 
vertically in it, wing pieces b taking into the grooves a3, to pre- 
vent the plug turning. Projecting upwards is a screwed rod b', 


by which the plug is raised on turning the handle C of the tap. 
To effect this movement the handle rod ¢ is furnished with the 
tapped hole cl, into which the rod b' screws, so that if the 
handle is prevented from moving vertically, on turning it the 

will be screwed in or out. e rod ¢ has also ajconical end 
e2, the bye part of which forms a shoulder by which the 
rod is held in place. The intermediate piece D has a conical seat- 
ing d, in which the conical end c2 turns, the piece D having 
bevelled edges resting in the conical seating a? in the part a’. 
This piece D is secured by the nut E bearing on the shoulder, 
and screwing on to the extension of the casing. The handle and 
rod are secured in its seating by the nut F, bearing on the shoulder 
= ee into the intermediate piece D. (Accepted December 
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17,792. C. Page and L. Fortier, Montreal, Quebec 
Canada. Propellers for Vessels. [5 Figs.) September 
21, 1893.—This invention relates to propellers for vessels of the 
adjustable blade type, and has for its object to afford protection 
to the blades against accidents. A hand lever with graduated 
segment is located in the pilot-house, and connected by a rod 
and lever to a small shaft d arranged parallel with the main 
shaft ain bearings. The boss of the prop:ller is formed in two 
om e,f, having corresponding radial arms el, /! adapted to be 

lted together and to provide bearings for the journals on the 





inner ends of the several blades H, the outer ends of which are 
provided with similar spindle ends h', bearings for which are pro- 
vided on the inside periphery of a wide band concentric with the 
main shaft encircling the whole. Each of the inner journal ends 






































h basacrank arm projecting from it, and with each crank arm 
is connected another arm projecting rearwardly from a flanged 
clutch collar m free to slide on the shaft a and freely encircled 
between the flanges by a forked arm projecting laterally from 
the end of theshaft. (Accepted December 6, 1893). 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





SALT IN THE ISLE OF MAN.—For some time past Messrs, 
Crane have been boring for coal at Point of Ayre, Isle of 
Man. They have not found coal, but they have struck a 
jor bed of salt, which will more than repay them for their 
outlay. 


CaTALocuES.—We learn from the price list issued by 
the English Electric Carbon Company, Limited, of 
Brymbo, near Wrexham, that the manufacture of high- 
class carbons for arc lamps has now been commenced in 
this country. Only a quality of carbons equal, it is 
claimed, to the best Continental brands, is as yet made by 
the company, but this quality can be obtained in either 
the solid or cored varieties.—The export catalogue for 
1894 of machinery and hardware, issued by Messrs. John 
H. Hackworth and Co., of 46, Queen Victoria-street, 
London, contains illustrated and priced descriptions of 
the engines, tools, and other hardwares made by many of 
the principal makers in the United Kingdom. The 
catalogue covers a wide range of subjects, and is of con- 
venient size. 


Coat aT Huti.—The coal trade experienced a remark- 
able contraction at Hull last year in consequence of the 
prolonged lock-out and depression occasioned by local 
labour difficulties in the spring. In 1874 the total re- 
ceipts of coal at the port were 1,064,910 tons; in 1883 the 
total had risen to 1,353,404 tons. In the next five years 
it gradually advanced, and the receipts in 1888 were 
1,795,392 tons. In 1889 they further expanded to 
1,990,968 tons ; in 1890, to 2,196,696 tons; and in 1891 to 
2,386,024 tons. In 1892, however, they receded to 
2,236,168 tons, and last year they declined to 1,432,072 
tons. The falling off in the receipts in 1893, as com- 
pared with 1892, will be seen to have been no less than 
804,096 tons. In the coal received at Hull during the 
last five years, railway deliveries figured as follows: 1889, 
1,455,312 tons; 1890, 1,677,304 tons; 1891, 1,882,520 tons ; 
1892, 1,691,312 tons ; and 1893, 899,424 tons, 


THE Russian Navat Estimates.—The St. Petersburg 
correspondent of the Times telegraphs: ‘‘ The total credit 
allotted to the Ministry of Marine for the new year is 
52,492,803 roubles, or about 54 million pounds sterling. 
This appears to be two or three millions more than the 
total credits of the last two years. The principal items 
which refer to naval construction proper are as follows: 
Hulls of ships, 10,037,160 roubles ; machinery, 2,870,675 
roubles ; armour ; 3,170,532 roubles; total, 16,078,367 
roubles. To this must be added 2,605,416 roubles’ for 
artillery, the largest guns to be from 20 in. to 12 in., thus 
making altogether 18,689,783 roubles. This sum is to be 
devoted to the following new ships and boats under con- 
struction and to be laid down during the year: The 
Sissoi, 8800 tons; Poltava, 10,960 tons; Sebastopol, 
10,960 tons; Petropavlovski, also 10,960 tons; Admiral 
Seniavine, 4126 tons; Admiral Oushakoff, launched last 
autumn, 4126 tons; and Russia, a large cruiser of the 
Rurik type, 12,195 tons. All these ships are at present being 
built or completed at the Admiralty, Baltic, and other 
ney on the Neva in St. Petersburg. The new ships to be 
aid down are: One of the type of the Sissoi, 8880 tons ; 
another of the Pog of the Rurik, 12,500 tons or larger, 
which will be the third of this class of large cruisers ; 
and a transport ship of about 1250 tons. The smaller 
vessels to be built are two mining or torpedo cruisers of 
the types of the Sadnik and Gaidamak, and eight tor- 
a ts, two like the Anacria and six like the Pernau. 

his completes the list of new vessels for the Baltic. 
The six large ironclads of the Black Sea fleet are to be 
increased by one of the Sissoi type and another of the 
class of the Three Saints, 8880 tons and 12,480 tons 
respectively. The new —— yacht, the Standard, 
5557 tons, now building at Copenhagen, is also intended 
for the Black Sea. The following items may also be in- 
teresting. For the military port of Libau there were 
spent from 1890 up to 1894, 11.660,000 roubles; to be 
spent during 1894, 2,398,000 roubles. For the port of 

ga up to 1894, 1,600,000 roubles ; to be 
spent during 1894, 800,000 roubles. For rifles for the 
navy and for smokeless powder spent up to 1894, 1,247,000 
roubles ; required for 1894, 700,000 roubles,” 
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Fic. 11. BripceE over THE River Mersey; Raitway Deviation No. 1. 
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Fic. 12. Barron Swine Brivee. 
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Fic. 84. Tue New Swine AQvuepuct at Barton. 
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Fic. 85. INTERIOR OF THE AQUEDUCT 
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Fic. 88. THe WATERTIGHT JOINT. 
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Fic. 114. Lanp DrEpGER; CONSTRUCTED BY THE LuUBECKER MASCHINENBAU GESELLSCHAFT, LUBECK. 
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THE MANCHESTER SHIP CANAL. 


I.—_THE HISTORY OF THE CANAL. 

Tr is now eleven and a half years since the first 
practical step was taken to give life to the project 
of making a ship canal to Manchester, a scheme 
which, however, had long been maturingintheminds 
of some of the leading men of the great cotton 
centre. As one recalls the difficulties and dangers 
that have been passed, it is hard to realise, even 
with the substantial evidence of advertisement 
handbills announcing ocean sailings before us, 
that Manchester is in truth a port, with a ship- 
way leading to all the coast lines of the world. 
It is a great triumph for an inland city, but the 
victory has not been bought without price; so 
that even in the hour of fruition the great canal 
appears to some chiefly as a memorial to those who 
strove so well in the past, when the fight was 
thickest, but who have not lived to see the end. 

It was in June, 1882, that the late Mr. Daniel 
Adamson called a meeting at his house for the pur- 
pose of discussing the best means of giving Man- 
chester access to the sea. Five years previously 
the Manchester Chamber of Commerce passed a 
resolution to the effect that a water-way capable 
of being traversed by large vessels was required— 
and, indeed, a scheme of the kind had been 
matured sixty years before, when it was proposed 
to make a canal through Cheshire to the Dee estuary 
—but until Mr. Adamson took the matter so vigor- 
ously in hand, nothing very practical was done. 
The meeting at his house was attended by a 
majority of the leading business men of the 
district, and a committee was then formed to con- 
sider such engineering schemes as might be brought 
forward. Two plans were submitted; one for a 
tidal navigation at one level all the way, and a second 
for a canal with locks. The first-named scheme was 
presented by Mr. Hamilton Fulton, but, though the 
more popular, it did not meet with the approval 
of Mr. James Abernethy, who had been appointed 
to bring his great professional knowledge and 
matured judgment to the weighing of the rival 
suggestions. Mr. Abernethy, it may be added, has 
acted as consulting engineer to the ship canal from 
the first. It was very properly argued that, though 
it might appear in itself a good thing to save the 
expense of making locks, that would prove false 
economy, as the surface of the canal would be about 
60 ft. below the level of the land at Manchester. 
This would either necessitate considerable excava- 
tion to bring the quay walls to a proper level, or 
the ships would be lying at the bottom of a deep 
ravine. In any case, the goods would have to be 
lifted to the level of the roads, and this could be 
better done by raising them in the ship by means 
of locks, rather than hoisting them up piecemeal 
with cranes. Mr. Fulton’s scheme having been 
disposed of, Mr. E. Leader Williams, who had 
submitted the second-named scheme, remained in 
possession of the field. It is, perhaps, hardly 
necessary to state that the canal, as carried out, 
is a very different work to that put forward origin- 
ally by Mr. Leader Williams. As first proposed, 
the main entrance of the canal was to be at Run- 
corn, and from thence to Garston there was to be 
a channe] dredged, which was to be kept open by 





means of half-tide training walls. It was with this 
scheme that the promoters went to Parliament in 
1883, and from that time commenced one of the 
hardest fights that was ever carried out in the Legis- 
lature on behalf of any engineering project. 

Before proceeding further, it may be well to give 
a brief outline of Mr. Hamilton Fulton’s project ; 
and, indeed, that engineer now deserves a word of 
recognition for his long previous labours in the 
cause of a ship canal, although his scheme was 
rejected—and rightly so—in favour of that of his 
more successful rival. The distance along the old 
Mersey and Irwell navigation with which he pro- 
posed to deal was 42 miles, and included the nine 
locks between Manchester and Warrington, equal- 
ling in all a fall of about 50 ft. At ordinary spring 
tides the rise and fall at Warrington was about 
6 ft., and from the latter town to Manchester 
there was depth of water for vessels drawing no 
more than 4 ft. From Warrington to Runcorn the 
limit was 9 ft. ; whilst from Runcorn to Liverpool 
it was 12 ft. Mr. Fulton proposed to deepen and 
widen the Irwell and the Mersey between Trafford 
Bridge—which is almost at the head of the present 
ship canal—and Liverpool, giving a depth of 22 ft. 
at low-water spring tides all the way. This would 
have been effected by a practically straight and 
newly excavated channel, with ing places every 
three or four miles. The tidal portion of the 
river between Warrington and Runcorn would 
have required straightening, widening, and deepen- 
ing, by means of excavating, by retaining walls, 
and by dredging, so as to secure a similar depth of 
22 ft. at low-water spring tides. Lower down, in 
order to establish one channel for the ebb and 
flow of waters, it was proposed to regulate a low- 
water channel by means of training walls in such a 
direction as would induce the flowing and ebbing 
currents to pass along one channel. By the forma- 
tion of this channel Mr. Fulton proposed to lead 
the tide to Manchester, and there to construct a 
dock, and he considered that the rise of the spring 
tide would give an additional depth of 15 ft. of 
water. In regard to the obstructions above 
water, it was proposed that the main lines 
of the London and North-Western Railway, 
and of the Cheshire Lines Railway, should cross 
by means of swing bridges ; whilst two other rail- 
way bridges were to be raised to give the required 
height. The Bridgewater Canal, where the swing 
aqueduct now is, was to be dealt with in a very 
original manner ; Mr. Fulton proposing to lift the 
section of the Bridgewater Canal crossing the ship 
canal through a vertical distance of 10 ft. by means 
of hydraulic presses. The water-way itself would 
naturally have taken the form of a long tank, as at 
present reconstructed, the main difference being 
that it would have been raised bodily in place of 
being made to swing. It should be further added, 
that for ten years previously Mr. Fulton had been 
calling the attention of the public to the necessity 
for a ship canal to Manchester, and now that the 
project has been carried out, though in different 
shape, a word of recognition of his early labours 
is, as we said before, but a common act of justice. 








The story of the fight before Parliament upon 


the Manchester Ship Canal Bill has already been 
told in ENGINEERING, and to repeat the narrative 
in full would take up more columns than we can 
afford, even with the space we are now giving to 
the matter ; but no engineering record of the great 
work would be even approximately complete with- 
out recalling once again the main incidents. 

Mr. Leader Williams’ first proposal was for a 
canal 22 ft. deep and 100 ft. wide, and having 
three locks. The channel through the shoals and 
shifting sandbanks of the Mersey estuary was to 
be maintained by means of training walls. The 
deep navigable water practically ends at Garston 
(see pages 99 and 103), where there are docks. 
From Garston upwards to Runcorn, where the river 
narrows, and the first bridge crosses at a height of 
75 ft. above high water of the highest spring tides, 
the channel was to be, as stated, maintained by 
training walls. From thence upwards the river was 
to be deepened, straightened, and generally im- 
proved, until Latchford, near Warrington, was 
reached, and here would be the first lock ; the tide 
flowing so far upwards. Between Latchford and 
Manchester the old river would be canalised com- 
pletely ; in fact, it was to have been dealt with in 
somewhat the same manner as has since been carried 
out ; for the natural course of the Irwell and Mersey 
was too tortuous to be of use for the conveyance of 
large vessels, even if the necessary depth were 
provided. It was alsoa part of the scheme that 
docks were to be made at Latchford, Irlam, and 
Barton, as well as the terminal docks at Manchester. 
The total estimate for this work was 5,160,0001. 

This, however, was not exactly the scheme that 
was taken to Parliament by the provisional com- 
mittee promoting the canal, it being so far altered 
that, instead of utilising the existing river channel 
to Warrington, the river bed was to be abandoned 
about 14 miles above Runcorn, and a new cutting 
mainly depended on. In going to Parliament, the 
ship canal promoters did not have a clear field, for 
the ground was already in possession of a power- 
ful company. Although so little had been done to 
improve the navigation of the Irwell and Mersey, 
the right to water traffic was held by a rich and 
influential corporation, the Bridgewater Naviga- 
tion Company, whose capital was over a million 
and a quarter ; so that before the promoters could 
carry out their scheme and appropriate the 
rivers, they had to either buy out the Bridgewater 
Navigation, or compensate them in some way. 
The Bridgewater Company were amongst the early 
opponents of the ship canal, but terms were ulti- 
mately made so that the whole of the Bridgewater 
Navigation was merged into the ship canal scheme. 

At the close of 1882, the Bill which was to 
authorise the construction of the Manchester 
Ship Canal, according to the plan last briefly de- 
scribed, was deposited, and the promoters soon 
x aq to gain experience of the difficulties and 
delay attendant upon getting an Act forsuch a vast 
engineering work. In the first place, Mr. Frere, 
the Examiner of Bills to the House of Commons, 
reported that the Standing Orders had not been 
complied with, inasmuch as plans of the channel 





and training walls of the estuary had not been 
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prepared, and that 4 per cent. of the estimated cost 
of works in the estuary had not been deposited. 
This check showed at once the strength and weak- 
ness of the promoters’ position. The provisional 
committee decided to petition both Houses that 
the Standing Orders might be dispensed with, and 
this petition was supported by no less than 38 
municipal bodies, 91 local boards, 31 chambers of 
commerce, 108 companies, and many landowners 
along the route. Opposition was made to the pati- 
tion by the London and North-Western Railway 
Company, the Mersey and Irwell Navigation, the 
Bridgewater Navigation Company, the Mersey 
Docks and Harbour Board, the Upper Mersey Com- 
missioners, the Trustees of the Weaver Navigation 
Company, and the Salt Chamber of Commerce. 
All these bodies viewed with ‘‘ extreme anxiety ” 
the ‘‘ hurried and immature’ scheme before Par- 
liament. The incident well illustrates the difficulties 
that beset the inauguration of any great engi- 
neering scheme in this long settled and thickly 
inhabited country, scarce a square mile of 
which is not the seat of vested interest and 
ancient right. It also illustrates the extremely 
conservative, not to say obstructive and retrograde, 
policy of big corporations and companies. Much 
of the opposition to the Manchester Ship Canal was 
quite easily to be accounted for, but a great part 
was mere dog-in-the-manger obstructiveness ; 
indeed, many of those who were likely to reap most 
benefit from the creation of the work were amongst 
the most obstinate of its opponents. However, 
the petition was so far successful that the Commons 
determined to dispense with the Standing Orders ; 
and, after thirty-seven days’ discussion in Com- 
mittee, the Bill passed the Commons, though 
saddled with conditions entailing a further appli- 
cation to Parliament in a subsequent session. The 
promoters, however, thought well to proceed, so 
the Bill was carried to the Lords. Unfortunately 
the Special Committee of Peers took a different 
view of the matter from the Commons Committee, 
declining to allow a Bill to proceed, which would, 
in part, depend upon a second Bill yet in the 
future, and the scheme was, therefore, dead for 
that session. 

The ship canal promoters were not easily dis- 
couraged. In spite of the large sums spent to 
no purpose, they came forward next session with 
a new scheme. In regard to the canal itself, the 
main features were very similar to the old plan, 
only the lower locks were to be brought nearer the 
sea. The capital of the proposed company was to be 
10,000,000/. Of this sum the works on the canal 
proper were to cost nearly four millions, which was 
a reduction on former estimates, and the probable 
cost of the estuary work was given at 1,390,4191., 
making a total of 6,904,186l. for the whole work. 
Training walls were to be made down to Garston, 
where they were to be 1000 ft. apart, the distance 
narrowing to 400 ft. opposite the Weaver mouth, 
from whence the channel would gradually close into 
the canal proper. It was on this estuary work 
the parliamentary fight was to rage strongest. 
That nothing should be done to ruin the ap- 
proaches to the Mersey, was of course evident ; 
indeed, the ship canal promoters were as much 
interested in this as any. The great fear— 
and it was a legitimate one—was whether the 
training works in the estuary would lessen the 
tidal flow. The entrance to the Mersey is much 
narrower than the upper part. The tide, there- 
fore, runs harder where the sectional area is less, 
and this keeps the channel clear by scour. It 
was said by the opponents of the Bill that 
if the upper part of the estuary were interfered 
with, banks would increase, and there would be 
less water to flow in and out, so that the tidal scour 
would be less, and the channel over the bar would 
silt up. This, roughly, was the contention of the 
Mersey Docks and Harbour Board and those who 
acted with them; and they were 80 well supported 
by counsel and expert evidence, that the Commons 
threw out the Bill, although the Lords passed it. 
So far, then, no headway had been made, although 
it was said at the time that close on a quarter of 
a million had been spent by both sides on legal and 
other expenses. 

As supporters of the canal scheme were the 
designers of the works, Mr. E. Leader Williams 
and Mr. Abernethy ; Mr. (now Sir John) Fowler, 
Mr. (now Sir B.) Baker, Mr. Bateman, Mr. 
Brunlees, Mr. Messent, engineer to the Tyne 
Commissioners ; Mr. Deas, engineer to the Clyde; 
Mr. Fowler, engineer of the Tees; Mr. Lionel 


B. Wells, engineer to the Weaver Navigation ; 
besides other engineers more or less eminent in 
their respective walks. On the opposite side were : 
Sir J. W. Bazalgette, then President of the 
Institution of Civil Engineers, and engineer to 
the Metropolitan Board of Works; Sir Frederick 
Bramwell, Mr. Thomas Stevenson, of the Northern 
Lighthouse Board ; Mr. G. F. Lyster, engineer to 
the Mersey Dock and Harbour Board ; Mr. Robert 
Manning, chief engineer of public works in Ireland; 
Mr. Harcourt, engineer to the Hull Albert Dock ; 
Mr. Deacon, engineer to the Liverpool Water 
Works ; Sir William Thomson, now Lord Kelvin ; 
and Captain Hills, R.N. surveyor. With this 


imposing array it may be imagined how money | Pp 


was lavished, and it has been said that during the 
twenty-eight days of the inquiry the expenses 
were at the rate of five guineas a minute. The 
most expensive man of the whole number, how- 
ever, remains to be mentioned. This was the 
late Captain Eads, the great American engineer, 
who opened the mouth of the Mississippi to the 
sea. e was retained by the Mersey Dock and 
Harbour Board, who paid him what is said to have 
been the highest fee ever received by an engineer 
for consultation, 4000/. The expenditure, large as 
it was, was fully justified by the results, for Cap- 
tain Eads proved himself a valuable witness. He 
had a popular style and a confident manner, two 
excellent things when before a Parliamentary 
Committee. It was largely on Captain Eads’ evi- 
dence that the Bill was thrown out. As to this 
evidence it is but right to say that the distinguished 
American had himself no personal knowledge of the 
tidal and other conditions of the estuary of the 
Mersey, and that his statements were necessarily 
based upon information supplied to him by 
others. Part of this information was furnished in 
the shape of tidal diagrams, which were hung 
upon the walls of the Committee-room when 
Captain Eads was in the box. The engineers of 
the company, who had themselves made exhaustive 
experiments as to the tides and currents in the 
estuary, disputed and still dispute the accuracy of 
the diagrams in toto. With this important difference 
as to facts before us, we must be understood here 
to put forward only the case as stated by the 
opponents of the Bill. 

The diagrams which were produced showed 
that for a distance of six miles above Garston 
the surface of the water for 2 hours and 
40 minutes remains comparatively level, during 
which time the water falls at each one of these 
places about 13} ft. The area of shoals in Liver- 
pool Bay exposed during low tide was estimated 
at 35 square miles. At equinoctial spring tides, the 
rise and fall is 30ft. at Liverpool, and the im- 
mense volume of water to fill the estuary, rushes 
across the shoals in the bay, and then up 
through the comparatively narrow channel opposite 
Liverpool—about 2800ft. wide and 70 ft. deep— 
over a sandstone bottom. During low water 
about 20 square miles, of the total 27 square miles 
of the estuary between Dingle and Runcorn, is 
occupied by shoals of sand and earthy matter. 
These extensive sandbanks are 20ft. to 25 ft. above 
water when the tide is down, but when the tide 
has covered them and the water is almost at rest, the 
sand with which the water has been charged settles 
on the tops of these banks as well as in the channels 
between them. It has already been said the conten- 
tion was that there was little or no current for 2 
hours and 40 minutes after high water, and by the 
time this period had elapsed, the tops of the banks 
had been left dry, so that it necessarily followed 
that the banks themselves were not subject to any 
scour of tide on the ebb; in fact, when water was 
over them, it was comparatively still water, which 
naturally dropped the sand, hitherto held in sus- 
pension through having been borne along by the 
current. When the tide had fallen 133 ft., or 2 
hours and 40 minutes after high water, it was 
maintained that a gradient of the water level in 
this part began to be set up, and rapidly in- 
creased, and with it naturally the velocity of the 
tidal current. The phénomena here set forth are 
somewhat novel, not to say startling, but it is well 
to point out that a river or estuary may ‘‘ swell” or 
“sink” without there necessarily being any swift- 
ness of current. In the Thames, for instance, the 
tide will often be rising or ‘‘swelling,” though the 
current will be still flowing towards the sea; and 
though the conditions are entirely different for the 
two rivers, the fact is illustrative. Distinguishing, 





therefore, between the swelling or sinking of the 





tide and the flow of tidal current, we find, according 
to the facts adopted by Captain Eads, that in 
this part of the Mersey estuary, supposing, for 
instance, high water to be at noon, httle or no 
slope of water surface will occur during the first 
2 hours and 40 minutes. At the expiration of 
another hour and 20 minutes, namely, by 4 o’clock, 
the slope has increased to 104 in. per mile. In 
another hour, by 5 o’clock, the slope has grown to 
174 in., and at 6 o’clock it will be found to be 
26 in., whilst at 7 o’clock the remarkable slope of 
29} in. per mile will be found to exist. After this 
there is a decrease in the slope, and the consequent 
rapidity of the flow. To repeat: therefore, for a 
eriod of 5 hours and 20 minutes after the tide has 
fallen 133 ft., a more or less vigorous current is 
maintained in the low-water channels of the 
estuary, but the sandbanks at this time are dry and 
unaffected by the current excepting at their sides. 
A process of undermining of the shoals is therefore 
constantly going on, by which the banks are re- 
duced when the tide is at the lower level, just as 
they are built up by deposition of sand formerly in 
suspension at the period immediately following 
high water, when the tidal current has ceased to 
tlow. In this way the constant shifting of the 
channel, which is so prominent a characteristic of 
the Mersey estuary, is explained. By observa- 
tions taken, it has been found that between 1825 
and 1880 every part of the estuary above Garston 
has been occupied by the low-water channel in its 
wanderings; and that what are high sandbanks 
to-day were deep low-water channels a few years 
ago. From the facts stated—which, however, are 
but a brief outline of the interesting evidence of 
the late Captain Eads—it will be seen that, in 
order to carry out to sea again the sand brought in 
from Liverpool Bay by the flood, the undermin- 
ing of the banks and shoals in the estuary is 
necessary, and therefore, if the sides of the channel 
were protected by walls, such undermining, and 
consequent deposit of material in the channel, 
would cease to take place. At thesame time, if the 
walls were not carried up to high-water level, the 
tidal water charged with sand would flow over the 
banks, the sand would be deposited, and the shoals, 
as shoals, would therefore soon cease to exist, 
becoming, in fact, permanently dry land, except 
perhaps in time of land flood or at exceptionally 
high tides. The volume of the tidal flow would 
thus be reduced, by reason of the lesser quantity 
of water flowing into the estuary, and the bar out- 
side Liverpool would grow up. 

We have repeated the main features of this part 
of the original suggestion, as they form one of the 
most interesting engineering problems in connec- 
tion with the ship canal. When Captain Eads 
brought his remarkable powers of observation to 
bear on the question of opening up the Missis- 
sippi, he probably had no premonition that the 
knowledge he then gained would be put to use in 
an attempt to solve the difficulties incidental to 
dealing with the Mersey estuary. 

The arguments of those opposed to the ship 
canal were considered sufficient, and the promoters 
were not given the parliamentary powers necessary 
for dealing with the estuary. Although the canal 
syndicate had spent a vast sum and had nothing to 
show for it, it was possibly for their ultimate good 
that Captain Eads gave his evidence, for had the 
original plan of training the estuary been carried 
out, they might have found themselves in a very 
unpleasant position. That is a matter, however, 
upon which opinion remains yet divided ; still, 
one cannot help speculating what might have been 
the result had the influential American engineer 
been retained on the other side. It is possible that 
he, who showed the way to open out the Mississippi 
to the sea, might also have suggested a practical 
method of dealing with the Mersey bar, and yet 
have obviated that enormous rush of water in and 
out of the estuary which is a source of so much 
inconvenience to the port of Liverpool. However 
that may be—and it is a matter of pure specula- 
tion—it was Captain Eads and another of the 
opponents of the canal, Mr. Lyster, who showed 
the ship canal promoters how to beat their adver- 
saries in the next parliamentary fight. 

The result of the second application to Parlia- 
ment was that the Lords passed the Bill, but the 
Commons threw it out, so that once more the whole 
business had to be fought out again. In 1885 a 
new scheme was brought before Parliament, and 
from this the debatable estuary works were eli- 
minated. Captain Eads had been asked, when 
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contract was entered into with the late Mr. 
Thomas A. Walker, who undertook the whole work 
for the same sum as formerly arranged with Lucas 
and Aird, namely, 5,750,000/., the limit of time 
being four years from the date that possession of 
the ground was handed over. The contract was 
let to Mr. Walker on June 8, 1887. 

In the early part of that year, 1887, at the third 
ordinary general meeting of the company, the first 
chairman, the late Mr. Daniel Adamson, resigned 
his position, We do not propose reverting to the 
unfortunate differences which resulted in this step. 
Referring to the incident at the time, we spoke of 
the vigour and energy shown by Mr. Adamson, and 
pointed out how ‘‘his indomitable perseverance 
had many times buoyed up the scheme when all 
forces, human and divine, seemed gathered together 
to destroy it.” Now Mr. Adamson has passed 
from amongst us the great qualities which he pos- 
seased come more prominently forward in our 
retrospect of the work he did. Certainly no name 
deserves to stand higher in the roll of the Man- 
chester Ship Canal than that of the first chairman 
of the company; he who called the original 
meeting which was the foundation of the scheme. 
With Mr. Adamson, certain other of the directors 
resigned, and the board was reconstituted, with 
Lord Egerton of Tatton as chairman. On 
November 11, 1887, the chairman of the board of 
directors cut the first sod, and from that time unti[ 
the completion of the canal the work has gone for- 
ward continuously, though not without vicissitudes. 

The Bridgewater Canals undertaking had been 
purchased for 1,710,000/. in the previous August, 
and this has been a paying part of the Ship Canal 
Company’s property ever since. 

For just two years from the cutting of the first 
sod, the work was pushed on vigorously by the 
late Mr. T. A. Walker, and in some sections a really 
wonderful amount of excavation was done; per- 
haps such as had hardly been before equalled in any 
work of the kind. The plant that the contractor 
brought on the ground was of a very elaborate and 
costly nature, and the mechanical appliances 
enabled the shifting of material to be carried on 
in the extraordinary manner it was. Speaking 
before the Institution of Mechanical Engineers in 
Liverpool in 1891, after Mr. Walker’s death, Mr. 
Leader Williams pointed out that ‘‘ Mr. Walker, 
with his great experience in the Severn Tunnel 
and many other large works, had been an admir- 
able judge of the best class of machinery to use in 
such work as the ship canal.” It is but fair we 
should add, in justice to those who had the control 
of work when carried on by administration, after 
Mr. Walker's death, and also in fairness to succeed- 
ing contractors, that the easiest work in one respect, 
in regard to excavation, came first ; for not only 
had the spoil to be lifted higher as the cutting 
deepened, but it so happened that the plan of opera- 
tions devised, as ageneral rule, necessitated the ex- 
cavation of the softer parts first. 

At the end of two years after the commence- 
ment of the work, namely, on November 25, 1889, 
one of the great misfortunes connected with the 
undertaking occurred. This was the death of Mr. 
Walker, an event which was announced by us* 
when we gave a brief record of his career. Mr. 
Walker’s decease had not been unforeseen, and 
arrangements had been made to carry on the work 
by his executors ; this was done for exactly a 
year, when the contract was dissolved by mutual 
agreement, and the construction of the canal was 
further pursued | the administration, the existing 
plant being used. In our brief reference, on 
another page, to the principal contractors engaged, 
we state how, after this, the work proceeded to 
the end, partly by administration, and partly 
under Messrs. Jackson and Wills. The contracts 
with these two gentlemen were entered into in the 
spring of 1892. 

We now come to a past of the history of con- 
struction upon which we do not propose to dwell 
with the detail its importance would demand, were 
it not that the engineering features of the canal are 
more especially within our province. The con- 
tract with the late Mr. Walker was, as stated, for 
53 millions, which, it will be remembered, was less 
than the engineer’s estimates prepared by Mr. 
Leader Williams, and confirmed by Mr. James 
Abernethy. What would have happened had Mr. 
Walker lived it is useless to speculate, but as a 
matter of fact it was found necessary to dissolve the 


* See ENGINEERING, vol. xlviii., page 635, 





contract. After the company had been gies 
for some short time, it was seen that more capita 
would be required, and, moreover, that unless 
ublic aid was forthcoming there would be a pro- 
ability of the work being brought to a standstill. 
Under these circumstances the matter was laid 
before the Manchester Corporation, and the city 
council appointed a special committee to consider 
the matter. In March, 1891, this committee pre- 
sented itsreport, recommending that the ‘‘ pecuniary 
assistance requisite to complete the undertaking 
should be rendered.” This report was adopted, 
according to the chronicles of the time, ‘amid 
loud applause.” Whatever else the ship canal may 
have lacked, local approbation has not been wanting. 

In the following month a Bill was deposited by 
which powers were sought by the corporation to 
lend the canal company three millions sterling, 
and in the next July it became an Act by receiving 
the Royal assent, a million and a half of corpora- 
tion stock being immediately issued. Tho tues 
stake the corporation now had in the venture 
warranted them in demanding a commanding posi- 
tion in the management of affairs, and five corpo- 
ration directors were placed upon the board, whilst 
Mr. Hill, the corporation engineer, was given a 
voice in the control of engineering matters. Revised 
estimates were submitted in November of the same 
year, 1891, and a fortnight after, an executive com- 
mittee, consisting of four corporation and three 
shareholders’ directors, was appointed by the board, 
with full power to carry on the work. 

In March, 1892, the second issue of a million 
and a half of Manchester Corporation Stock was 
made. Then further revised estimates were got 
out, and it was found still more money was wanted ; 
consequently further parliamentary powers were 
obtained in May, 1893, to advance another two 
millions sterling, and a third million and a half 
sterling was issued in June of the same year. 
Eleven directors were appointed by the city 
council, in accordance with the Act which gave 
powers for the further advance to be made. It 
will be well, perhaps, here to give the names of 
the directors. Appointed by the shareholders : 
Lord Egerton of Tatton, chairman; Messrs. W. H. 
Bailey (the Mayor of Salford), J. K. Bythell, W. 
J. Crossley, C. J. Galloway, A. Henderson, Sir E. 
G. Jenkinson, K.C.B., Sir J. C. Lee, J. Leigh, 
M.P., and S. R. Platt. Appointed by the Man- 
chester Corporation : Sir J. J. Harwood, deputy 
chairman ; Messrs. J. Mark, S. C. Thompson, J. 
W. Southern, B. T. Leech, A. Marshall (Lord 
Mayor of Manchester), J. Thompson, W. Smith, 
G. Clay, A. McDougall, and H. C. Pingstone. 

The following concise statement of the capital 
powers and expenditure of the company may be 
added here : 











£ £ 
Ordinary shares 4,000,000 
Preference shares 4,000,000 
8,000,000 
First mortgage deben- 
tures—1896 and 1914 1,812,000 
Second mortgage de- 
bentures—1914 ae 600,000 
New mortgage deben- 
tures —1897 (Man- 
chester Corporation 
oan)... ae oF 5,000,000 
7,412,000 
15,412,000 


Capital Expenditure to June 30, 1893. 


£ 
pe yrs Canals undertaking .... 1,782,172 
Land purchase, compensation, and 
expenses <a ace ce nt 1,161,347 
Construction of works (including 
plant) ... = ss ne ne 8,861,760 
Engineering and surveying ... 125,432 
Interest on share and loan capital 
after deducting balance of gener 
a account... oo 1,038,500 
arliamen expenses — 1885 to 
189% — ape is és 163,593 
Law charges and disbursements... 20,820 
Brokerage, advertising, and other 
expenses of issues of debentures... 108,833 
Expenses incurred by the Manchester 
Corporation in the creation and 
issue of corporation stock ... aes 31,700 
Other general expenditure—includ- 
ing directors’, auditors’, and public 
accountants’ fees; salaries of 
secretary, manager, and staff; 
office expenses, and interest on 
Parliamentary deposit, &c. 176,064 
13,470,221 


[Bridgewater Canals Undertaking—Net Revenue Account, 
Accumulated credit balance at £ 
June 30, 1893 Nie sat we 355,909 

In regard to the amount debited for land, it may 
be stated that the area purchased amounted to 
4520 acres. In this the amount claimed was 
2,195,5191., the amount actually paid being 
1,139,354. There now remains as surplus land 
available for resale no less than 2500 acres. Much 
of this has been greatly improved by the deposit of 
spoil, raising what was formerly marsh land, subject 
to flood, into good building or factory sites. If the 
canal produces anything like the effect in bringing 
trade along its route, which is anticipated, the 
value of this land will advance immensely. At 
present, the ship canal appears in the position of 
a suppliant for patronage ; it may grow richer and 
more powerful than any of the great monopolies 
which it now aspires to supplant. We can even 
imagine a sanguine shareholder looking forward to 
the time when the corporation loan will be paid off, 
and the canal company will have purchased, out of 
profits on land rents, the railways between Man- 
chester and Liverpool, in order to stifle a trouble- 
some competition. 

A good deal has been said at various times 
about the excess of capital required over that 
estimated. As we have said elsewhere, it is 
impossible to provide for all possible contingencies 
in schemes of this kind, otherwise great engineering 
enterprises would never get the capital required to 
meet the estimates. So far as the ship canal is 
concerned, it must be remembered that unlooked- 
for circumstances have arisen. Mr. Walker’s 
death, and the failure of the carrying out the work 
by contract within the original sum agreed upon, 
was a serious blow, and it involved a good deal of 
complication in regard to the taking over of the 
plant. The work done by the contractor was that 
which could be executed most cheaply. That was 
a necessity of the case; and the Ship Canal Com- 
pany had therefore thrown back on their hands the 
more costly operations relatively to the bulk of 
work done. The delay of two years in the com- 
pletion is another matter which has had an im- 
mense influence on the cost of this work ; for not 
only were there the enormous establishment ex- 
penses, but the second of the Ship Canal Company’s 
Acts, that of 1886, provides for the payment of 
interest out of capital, and the interest upon so 
large an amount for two years is a serious item. 
The floods of 1890 were a most disastrous feature ; 
what they cost the company will never be known, 
but, at any rate, it must have been an enormous sum. 
As will be remembered, the unfinished excavations 
were completely flooded for a long distance, plant 
being submerged, and much of the work already 
completed, quite destroyed. It may be said that 

rovision should have been made against floods, 
ce such a flood as this was quite exceptional. We 
understand that the water not only poured in over 
the dams across the canal where the channel of 
the river had been crossed, but that the surround- 
ing land was covered, and water poured in at the sides 
of the cuttings. Therefore, to provide against an ex- 
ceptional flood of this kind, embankments would 
have had to be made along the sides of the channel; 
a work which would have been quite impracticable. 
It was a chance that had to be run, as many chances 
must in this imperfect world. The point has been 
urged, that the course of the canal should have been 
laid on higher ground and not in the bed of the 
river, but this is, we think, fairly met by the two 
objections that it has been trouble enough now to get 
mast-height under the bridges, and also that the 
greater elevation of the canal surface would have 
rendered the water supply a very difficult, if not 
an insoluble, problem. It would, however, be un- 

rofitable to pursue this question of the difference 
Cones estimated and actual cost further ; and, 
indeed, it is one of such magnitude, and contains so 
many uncertain factors, that it cannot be decided 
|—or rather it can be decided either way according 
to the fancy or prejudices of the engineer. 

Leaving these money questions for the present, 
and returning to our brief chronicle of events, we 
find the water was first admitted into the canal 
from the estuary of the Mersey at Ellesmere Port 
on June 19, 1891. This lower part of the ship 





canal was hurried forward before the rest, in con- 
“sequence of a desire to provid transit for the 
barge traffic from Ellesmere Docks down to 
| Eastham, and thus into the Mersey. It was pro- 
vided by the Act which invested the Ship Canal 
Company with powers of construction, that the 
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channel to Ellesmere Docks should not be closed 
until another waterway was provided, and hence 
the desire to open this part before the rest. We 
shall make further reference to this feature in a 
later part of this record. Water was admitted 
into Eastham Locks on July 2, 1891, and traffic 
to and from Ellesmere Port through the locks and 
the lower part of the ship canal was opened on 
the 16th of the same month. On the 28th of the 
following September navigation was opened up to 
Weston Marsh Lock, at the mouth of the River 
Weaver, and the important waterways debouching 
by this lock were thus brought into connection. 
On July 22, 1892, Saltport was established ; an 
event which it is expected will prove the precursor 
of mighty changes by the ship canal enthusiast— 
no uncommon object just now in the neighbourhood 
of Market-street and the Infirmary. As was the 
spreading of the gourd which sheltered Jonah com- 
pared to that of ordinary vegetation, so should the 
upspringing of Saltport be beside the growth of 
average towns and cities ; if the anticipations of the 
enthusiasts are to be fulfilled. In truth, Saltport 
has an exceptional chance. In America we see 
instances of marvellous rapidity of urban growth, 
the virgin soil of the prairies seeming at times 
almost as stimulating to frame buildings and 
electric light as to cereals. In our own more 
thickly populated country over -competition is 
the enemy of the would-be town creator. Nearly 
all available sites are occupied, and promis- 
ing avenues closed. Mr. Marshall Stevens, the 
general manager of the ship canal, and the father 
of Saltport, has had, however, one of those rare 
chances which occur about once in a century. He 
1s more fortunate than Transatlantic speculators be- 
cause there is a stream of business ready to flow into 
his new port, and a population of something like 
5000 per square mile within easy distance (taking 
the rest of the United Kingdom, the average is 280 
persquaremile); although, it must be acknowledged, 


the jostling of souls is not yet very apparent in the 
of the quays and boulevards of 
satisfactory to learn, however, from 

Guardian—which reads at times 


neighbourhood 
Saltport. It is 
the Manchester 








almost like the inspired chronicle of the ship canal 
—that Atlantic liners visited Saltport; but it is 
somewhat of a disappointment that they were only 
attracted to the spot for the purpose of ‘‘ resting,” 
which is presumably the inland expression for 
laying-up. A good deal of trade has, however, 
been done at this infant port, and laden vessels of a 
size that would entitle them to rank high amongst 
ocean liners could be accommodated at its quays, 
the length and breadth being practically un- 
limited, and the draught 26 ft. Our illustration, 
Fig. 111 (see Plate IV.), will give an idea of 
the quay arrangement. A landing stage, which 
is 700 ft. long, and is fitted with cranes, runs 
parallel to the shore, the ship lying outside and the 
barges in the space between the quay and stage. 
This space is 35 ft. wide, and has 12 ft. of water. 
The cranes can take from the ship’s hold and 
deliver on to the quay or into the barge at will. 
A good deal of traffic has been handled here ; the 
Manchester Guardian informing us that on one 
occasion 1100 tons of farina were discharged from 
the steamship Berlin into flats between the morn- 
ing of one day and the evening of the next. When 
it is remembered that at neap tides there may be, 
for several days, greater depth of water at Salt- 
~ than in any dock in Liverpool, the pious 

ope of the writer in the above-named organ, 
‘*that when knowledge has had time to grow from 
more to more the trade of Saltport will expand 
until there are not twenty ships merely in its 
broad inland waters, but a fleet with choice goods 
from all parts of the world.” 

Early in last year the high-level viaducts of the 
various railway deviations, rendered necessary by 
the construction of the ship canal, were opened 
for traffic. In January, No. 5 Deviation was put 
into use for goods trains ; and in February, Devia- 
tions Nos. 1, 2, 3, and 4, also for goods traffic. 
On the 9th of June last, water was admitted up to 
Runcorn; and in the following month the fur- 
ther section from Runcorn to Old Quay. On 
July 9, Deviations 1, 2, and 3 were opened for 
passenger traflic—Nos. 4 and 5 having been pre- 
viously opened for passenger trains—and the last 


piece of land requiring to be cut through was thus 
released to the use of the engineers. Water was 
admitted to the canal up to Latchford on the 17th 
of last November, and finally the whole of the 
ship canal was filled from end to end on the morn- 
ing of November 25, 1893. 

So was the greatest canal of England, and 
one of the greatest in the world, completed 
eleven years and a half after the enterprise first 
took definite shape through the meeting in the 
house of the late Daniel Adamson ; eleven years 
after the first Bill was deposited in Parliament ; 
eight years and a quarter after the Act authorising 
the construction was obtained ; and six years after 
the work of construction was commenced. On 
December 7, 1893, the directors made a voyage over 
the whole length of the canal ; and finally, on New 
Year’s Day of 1894, the Manchester Ship Canal 
commenced the struggle for existence which is the 
dominant feature of this latter-day civilisation, 
and through which the sympathetic hopes of all 
well-wishers to the commerce of England should 
accompany it. 

It is too early yet to make any forecast of 
the future of the canal from the business already 
done. Lines of coasting steamers between Man- 
chester and other ports have been organised, and 
at the time of writing, the first two cotton ships, 
the Argosies of the ship canal, have arrived from 
acrossthe Atlantic. The Manchester manufacturers 
and merchants have already felt the benefit of the 
greater ease of communication, and engineering 
contractors, amongst others, have taken early ad- 
vantage of this feature ; for amongst the first items 
on the books of the ship canal was a large parcel 
of boiler-plates for Galloway’s, whilst ‘*unbreakable 
pulleys” from West Gorton were despatched to 
London and Glasgow, as the first engineering 
consignments outwards. Asa further example of 


the traffic of the canal it may be noted that the 
same firm have sent machinery by the ship canal to 
France, Belgium, and Holland. 

Perhaps a word may be said here about the 
water supply. 
be ample for all probable needs. 


As to quantity, it is stated to 
We learn that 
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Fic. 9. Storm Water Stuices, Estuary SEcTIon. 


the Rivers Irwell, Mersey, Bollin, and other small 
streams, have been proved to supply ample water 
for sending up 120 ships a day. We have not the 
figures before us as to water supply for the upper 
reaches of the canal, but doubtless they are to be 
got ; at any rate, the authorities express themselves 
confident on this point. As to the quality of the 
water, much remains to be done ; in fact, the Irwell 
18 as inky a stream as one often sees. Manchester 
has, however, bestirred herself, and has a sewage 
system now which will improve matters greatly. 
Salford also purifies her sewage, and pressure will 
be put on other places to do the same ; so we may 
hope that the canal waters will cease to be repulsive, 
if they do not become exactly pure. 


Il.-THE COMMERCIAL ASPECT OF THE 
. CANAL. 

It is necessary for our present purpose that we 
should give ‘some account of the need for a ship 
canal ; that is to say, of the commercial side of the 
question, and in considering this we may have to 
repeat some of the facts recounted in the preceding 
section. Unfortunately the anticipations formed on 
calculations made before operations commenced have 
not been fulfilled, owing to the fact that the work 











(See Page 111.) 


has proved more costly than was estimated. That 
is a subject which we have already considered, and 
we will simply glance at the figures put forward 
originally. Their consideration will be profitable to 
those who may be called on to form estimates in 
regard to future undertakings of this nature. 

The authorised total capital of the company pro- 
vided by the 1884 and 1885 scheme was 10,000, 000/., 
of which eight millions were to be in shares and two 
millions in debentures. Three-quarters of a million 
were allotted before Messrs. N. M. Rothschild and 
Sons made their unsuccessful appeal to the public 
for the balance of seven and a quarter millions. Mr. 
Leader Williams’ estimate of the work was 6,311,000/. 
Messrs. Lucas and Aird had undertaken to com- 
plete the whole of the construction for 5,750,000/., a 
sum which it will be seen was more than half a 
million under the engineer’s estimate. The value 
of the land that had to be purchased was 802,000/. 
The price to be paid for the Bridgewater Canal and 
the Mersey and [rwell Canal systems was 1,710,000/. 
Added to this were preliminary expenses to the 
extent of 146,0001., which were to be repaid to the 
subscribers in shares. These items brought the 
total expenditure up to 8,408,000/. 

Such was the estimated debit side of the account; 


it now remains to be seen what was to be said for 
the credit side, necessarily quite a hypothetical part 
of the balance-sheet. That a great traflic would 
come to the canal there could be no doubt, suppos- 
ing the work were once completed and properly 
conducted. The map of the district (Fig. 2, page 103) 
shows in a graphic form the wealth of the neigh- 
bourhood which the canal will serve, and the excel- 
lent communication afforded by barge canals already 
existing. The amount of paying traflic that might 
be carried on the canal was put down at 21,000,000 
tons per annum, but the promoters contented 
themselves with a basis for calculation of 3,000,000 
tons a year. The income from this amount of 
traffic, together with the 60,0001. a year earned by 
the Bridgewater Canal, was estimated to produce a 
revenue of 885,000/. a year. From this would have 
to be deducted the working expenses, which were 
set down at 176,000/. perannum. On these figures 
a dividend of over 7 per cent. per annum would 
have been payable, besides allowing a large sum 
being put aside for reserve fund. 

It is no unfair thing to say that Manchester and 
its neighbourhood suffered from the high charges 
of the great distributing port of the district—the 
port of Liverpool. These high charges were partly 
due to the want of facilities for distribution ; an evil 
which Liverpool did not put forward proper exer- 
tions to remove, suffering -herself little or nothing 
from this cause, and, indeed, often largely profiting. 
As illustrating this point, we may quote some 
figures which we have used on a former occasion. 
The following are the former charges for the transport 
of a few leading commodities from vessels in Liver- 
pool Docks to the railway in Manchester, and also 
the cost of carrying such goods to the quays of the 
then proposed Manchester Docks vid the ship canal. 
To transport cotton by railway used to cost 13s. 8d. 
per ton; the statutory charge by ship canal was 
7s. per ton. Wool cost vid Liverpool 16s. 5d. per 
ton, by canal the charge was to be 7s. 9d. Raw 
sugar 12s. 2d. per ton, as against 4s. 11d. per ton. 
Loaf sugar 17s. 11d per ton, as against 6s. 8d per 
ton. Wheat in sacks 9s. 4d. per ton, as against 
4s. 10d. per ton. Petroleum 14s. 5d. per ton, as 
against 5s. lld. per ton. Timber 9s. 5d. per ton, 
as against 4s. 9d. per ton. Iron ore 6s. 11d. per 
ton, as against 2s. 10d. per ton. It will be seen, 
therefore, that by the construction of the ship 
canal, manufacturers and merchants would save 
6s. 8d. per ton on cotton, 8s. 8d. on wool, 7s. 3d. 
on raw sugar, lls. 3d. on loaf sugar, 5s. 1d. 
on wheat, 8s. 6d. on petroleum, 4s. 8d. on 
timber, and 4s. ld. on iron ore. The foregoing 
figures, which refer to the old order, include dock 
charges and railway rates ; charges payable by the 
ship are not included in either case, being taken as 
equal in both. It will be interesting to separate 
the items. Thus the railway charges per ton 
between Liverpool and Manchester for the fore- 
going articles were as follows: Cotton, 7s. 2d. ; 
wool, 9s. 2d. ; raw sugar, 6s. 8d. ; loaf sugar, 
10s. 10d. ; wheat in sacks, 6s. 8d.; petroleum, 
9s. 2d. ; timber, 6s. 8d. ; and iron ore, 4s. 2d. A 
further analysis of these figures gives the following 
remarkable results. To compete with the ship 
canal when charging its maximum tolls, the railway 
companies would have had to reduce their rates te 
the following extent, if the Liverpool dock charges 
remained the same. They would have had to carry 
cotton at 6d. per ton, wool at 6d. per ton, sugar for 
nothing, wheat at 1s. 7d. perton, petroleum at 8d. 
per ton, and timber at 2d. per ton; for only at 
these rates would the combined dock and railway 
charges have been brought down to the level of 
the ship canal charges. As the rates of the Man- 
chester Ship Canal were fixed by the Act authoris- 
ing its construction, one can easily understand the 
desire of the traders and manufacturers of the dis- 
trict that the canal should be made. 

With regard to the bulk of trade of the district 
—that is, the amount of business to be competed 
for—it would take too much space to quote full 
details. There is no need, indeed, to multiply 
figures to prove the enormous bulk and value of 
the business done in that part of the country affected 
by the ship canal, containing, as it does, a larger 
wealth of manufacturing industry than is to be 
found in any other part of the world within a like 
area. 

It was said at the time that shipowners would 
prefer to use the Liverpool Docks, rather than make 
the passage of the canal, as they would be able to 
get to sea again sooner, and so make more voyages ; 





indeed, it was argued that, in any case, the ship 
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had to be unloaded, and her cargo transferred into 
land carriages, and as this handling of freight 
had to take place, it was little matter whether 
it was done in Liverpool or a few miles farther 
inland, excepting in the case of goods required 
within easy carting distance of landing-places 
on the canal. With regard to the argument that 
the ship would save time by using the Liverpool 
Docks, it is true they are nearer the sea, but not- 
withstanding this it might be that with two ships 
crossing the Mersey bar at the same time, one 
bound for the Liverpool Docks, and the other for 
the Manchester Docks, the latter vessel might reach 
her destination as soon as the former reached hers. 
The reason for this would be that the Liverpool 
ship would have to wait for water to get into the 
docks, the time of entrance being limited to a 
period of within one hour from high water, whilst 
the Manchester ship would proceed at once to 
Eastham, where she would be locked into the 
canal, and would then be certain to have ample 
depth of water right up to her berth. With regard 
to the second point, that of transference of freight 
to land carriages, what might be described as the 
natural conditions are alike in both cases, excepting 
that goods for Stockport, Oldham, or Bolton, and 
towns similarly situated with regard to Liverpool 
and Manchester, would have extra railway travel if 
landed at the latter port. It is not, however, natural 
obstacles, but those artificially created by a too 
religious observance of vested interests, that have so 
largely saddled freighters with the additional burden 
of cost set forth in the foregoing comparison of 
charges. The general manager of the canal, 
Mr. Marshall Stevens, has given many good 
examples of this fact, but space forbids us deal- 
ing with more than typical instances. Mr. Stevens 
is himself one who has had experience in the past 
of the defects of the Liverpool system. The 
son of a west-country shipper, he came to Lan- 
cashire many years ago to watch the interests of his 
father’s firm, and settled at Garston. As a large 
quantity of goods passed through his hands, an in- 
vitation was sent him to transfer his operations to 
Liverpool. His objection was that Liverpool Docks 
were not ‘‘ railway ” docks, whilst at Garston the 
London and North-Western Railway ran their 
trucks alongside the vessels. It is pretty generally 
known that Mr. Stevens had an interview with the 
Liverpool Docks authorities at their invitation, in 
order that he might put his views before them. He 
then showed that by proper railway communications 
towns at a distance would be put in a position of 
much greater advantage. His facts could not be 
gainsaid, but at the same time his proposals were 
not carried out, because other traders, out of the 
district, would be put on an equality with those close 
athand, 

The procedure in the Liverpool Docks is ex- 
pensive and cumbrous. Vessels entering the docks 
discharge their cargoes on to the quays. The ship 
pays dock dues upon her tonnage, and finds the 
necessary labour for discharging goods on to the 
landing-plank over the ship’s side, The merchant 
pays dock dues upon the goods, and bears the 
charges upon them from the time they leave the 
landing-plank. An official, peculiar to the Liver- 
pool Docks, here comes on the scene. This is the 
master-porter, who takes charge of the goods and 
delivers them to the carrier, who, of course, in 
turn, makes his charge for the work done. There 
are railways round some of the docks, but they 
are not generally used for the transport: of mer- 
chandise ; and cartage, whether performed or 
not, is charged for. A further tax, known as 
quay attendance, is made upon the owner of the 
goods by the carters, when instructions are given 
to them for the collection of the goods from the 
master-porter. 

It requires no great economic intuition to see how 
detrimental to the interests of the country such a 
system must be in a port serving so important a 
district as that which Liverpool has hitherto com- 
manded. It was not a local question between 
Liverpool and Manchester, but one of wide national 
importance ; and certainly the thanks of the country 
are due to all those who have supported the ship 
canal through its many vicissitudes. 

Returning to a consideration of the volume of 
trade likely to pass over the ship canal, Mr. Mar- 
shall Stevens has prepared some very elaborate 
tables, from which we may extract a few figures 
with advantage. He estimates that seven years 
after the canal has been opened there will be a 
traflic of 9,649,316 tons, the revenue from which 





would be 1,492,282). The chief items making up 
these totals are as follows : 


Food imports ... 
General imports 
Exports ‘ 
ames ute = 
rafiic wit 1Vverpoo 
Local traffic ... ne 





1,492,282 
With a sum of 187,500/. on ship dues in reserve, 
the sources of income from the Bridgewater Canal 
(65,000/.), and rent of lands held by the company 
(50,000/.), make up a grand total of 1,607,282I., 
and if from this we deduct 107,0001. odd for working 
expenses, we arrive at a net revenue on the whole 
undertaking of a million and a half per annum. 

The forecast appears somewhat roseate in view 
of the dismal things that have been said about the 
prospects of the shareholders since the work was 
found to be far more costly than was originally anti- 
cipated. Mr. Stevens, however, supports his final 
estimate by many details, and certainly he seems to 
have spared no trouble to arrive at a just conclu- 
sion. The amount of each class of traftic is set forth, 
and the bases for calculation given, whilst in many 
cases the facts quoted and the opinions formed are 
confirmed by an important body of the traders or 
manufacturers dealing with the particular class of 
goods to which reference is made. Thus, in regard 
to cotton, a memorandum was sent out to the 
principal firms dealing in the article, no less than 
335 of whom signed the document. These firms 
owned over 18 million spindles, and consumed more 
than 320,000 tons of raw cotton per annum. It is 
evident, therefore, that the memorandum must 
carry great weight. It states that the average 
annual quantity of cotton imported into Liverpool 
during the period between 1880 and 1884 inclusive 
was 765,656 tons, and that more than 500,000 tons 
are consumed within carting distance of Manchester. 
In the memorandum occurs the following: ‘‘ The 
advantages which would accrue to the cotton trade 
by the direct importation of cotton into Manchester, 
and the saving which would be effected by using the 
canal, would be so great that we think nearly all the 
cotton we consume would come by the ship canal as 
soon as it iscompleted.”” Under these circumstances, 
probably Mr. Marshall Stevens is not over-sanguine 
in taking the whole 500,000 tons, and crediting the 
canal, at the end of seven years after completion, 
with the 150,000/. that would be derived from toll 
and wharfage at 6s. per ton, especially as the 
charges per ton on cotton between Liverpool and 
Manchester were as follows at that date: viz., 
dock and town dues, 3s, ; master-porterage, 1s. 3d. ; 
quay attendance, 1s.; carting to rail or barge, 
ls, 3d.; railway or canal carriage, 7s. 2d. We 
thus had a total of 13s. 8d. per ton from Liverpool 
—the sum has been reduced somewhat of late—as 
against 6s., estimated as the charge of the canal 
company, although the company’s Act gives them a 
maximum limit of 7s. per ton. 

It is needless to emphasise the importance to 
the consumer of this difference of cent. per cent. in 
the cost of carriage between Liverpool and Man- 
chester, and it is here the strength of the canal 
company’s position is manifest, that for every 
shilling earned in this way a shilling is also put into 
the pockets of manufacturer, merchant, or consumer. 
The advantage to the manufacturer does not neces- 
sarily rest with the saving in freight, for if he 
be an exporter, he will get a like advantage when 
he returns his manufactured cotton to the ocean 
route ; added to which, he will probably get his coal, 
stores, &c., at a cheaper rate ; while the indirect 
advantages due to lower cost of machinery, &c., 
should be taken into considetation. In brief, 
many of the old arguments and promises advanced 
sixty years ago in favour of railway construction 
— which have been exceeded a _ thousandfold, 
though ridiculed and scorned at the time—may be 
again brought forward in support of the Man- 
chester Ship Canal; and, indeed, of many other 
waterways now all but unused in this country. 
Cheap transit is the keynote of industrial pro- 
sperity. 

Although cotton naturally takes the leading 
position in a consideration of the trade of Man- 
chester, there are other commodities which are 
hardly of less interest. Turning to food, we find 
a statement signed by a number of leading corn 
merchants in which it is set forth that the con- 
sumption of cereals is greater in the district of 
which Manchester is the centre than in any other 





part of the United Kingdom. Cereals are now 
imported through Liverpool, Hull, West Hartle- 
pool, Fleetwood, &c.; Manchester having become 
a large distributing centre for grain and flour. 
It is estimated that one-half the imports of 
cereals to Liverpool will come over the canal, 
and this will give 649,252 tons per annum, 
the income from which, at 4s. 2d. per ton, 
would amount to 135,2601., which is the sum 
for which credit is taken in Mr. Stevens’ 
estimate of total income for seven years after the 
canal has been opened. The Liverpool charge for 
grain in sacks was, it will be remembered, 9s. 11d. 
per ton. The returns for food imported into the 
United Kingdom during 1891 give a total weight 
of 11,588,074 tons, excluding 852,453 head of 
animals, and 3,683,588/. worth of articles, such as 
poultry, game, vegetables, &c., not readily con- 
vertible into tonnage, the weight of which is esti- 
mated to bring the total of food up to twelve 
million tons. Of this total for the United King- 
dom, the quantity estimated (on census figures as 
to population) to be consumed within a district 
which is nearer to the Manchester Ship Canal than 
to any other port, is three million tons. In Mr. 
Stevens’ forecast he took 1,337,752 tons as the 
quantity of food carried over the ship canal seven 
years after completion ; so it may be allowed he 
was not over-sanguine in this item. Timber Mr. 
Stevens ranks next in importance for revenue to 
cotton, it being an article especially attracted by 
cheap rates of carriage. The canal rate is 4s. 9d. 
per ton (made up of 3s. 9d. canal toll, 6d. landing 
charges, and 6d. wharfage), whilst the cost from 
Liverpool by rail was 9s. 5d. (made up by 1s. dock 
and town dues, 1s. 9d. master -porterage, quay 
attendance, and carting, and 6s. 8d. railway car- 
riage). Timber now comes to Manchester vid 
Liverpool, Fleetwood, Garston, Grimsby, Hull, 
and West Hartlepool. The Manchester district 
consumes more timber than is imported into Liver- 
pool ; but half the latter quantity is taken as the 
traffic by Mr. Marshall Stevens in his _balance- 
sheet. The canal toll and wharfage on this at 
4s. 3d. per load would amount to 66,2381. 

With regard to the 402,828]. credited to the 
revenue of the ship canal on account of exports, 
textile manufactures stand first in interest. In 
1883 the export value of textile manufactures for 
the United Kingdom was valued at 101,355,310. 
The weight of textile manufactures is not obtainable 
from the Board of Trade returns ; but, as 14 million 
tons of raw material can be traced to their manu- 
facture, and allowing 500,000 tons for home con- 
sumption, it is thought reasonable to take 1,000,000 
tons as the export, including a known quantity of 
174,241 tons of yarns. At any rate, the move- 
ment of traffic in the Liverpool Docks is known, 
not being given, however, in weight, but in pack- 
ages and pieces; and it is stated that at least a 
million tons per annum of textile manufactures pass 
through Manchester, and half this amount, 500,000 
tons, is thought a fair proportion to be credited 
to the canal traffic. Mr. Stevens, however, takes 
400,000 tons as the volume of this traffic, the income 
from which, at 4s. 6d. per ton, would be 90,0001. 
per annum. It may be noted that to India and 
China alone 200,000 tons of textile fabrics are 
exported yearly, and these pay 75,0001. in carriage 
from Manchester to Birkenhead, and 10,000/. in 
Liverpool Dock dues, &c. 

With regard to other articles of export, space 
will allow us to do little more than give the amounts 
allocated to some articles by Mr. Stevens in his 
anticipatory balance-sheet. Thus, from chemicals 
the revenue is estimated at 21,183. ; from coals 
and fuel, 116,666/.; from metal and machinery, 
86,2551. Salt and earthenware and glass supply 
12,0001. each, and textile manufactures, as already 
stated, 137,500. The balance to make up the 
grand total of exports of 402,828/. is contributed 
by classes of goods less important individually. 
The ship canal authorities have always strongly 
insisted on the advantages that the coasting trade 
will be to them. In this country we do not attach 
much importance to coastwise traflic, the reason 
being that the railways monopolise so much of the 
business. That is natural, for the railways are 
generally more conveniently situated for both 
collecting goods from the manufacturer and distri- 
buting them to the merchant. We know, how- 
ever, that where factories are situated close toa 
port, water carriage can more than compete with 
the railways, and this is especially true in the case 
of heavy cargoes or large quantities of materials 
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shipped in bulk. An example of this is seen in 
the case of the Thames barges, which are simply 
sailing craft. These remarkable vessels work 
round the south and south-east coasts, and will 
transport goods in bulk at a price with which the 
railways—in spite of their big organisation, and 
the general principle of stifling competition at any 
cost—cannot compete. London, however, has a 
large coasting trade, no less than 4,500,000 tons 
per annum, which is a good example of the benefit 
of an extended length of free inland navigation 
touching a large district. Lancashire in old times 
recognised the necessity of transit for a manufac- 
turing district, as the canals still existing show. 
Unfortunately, the railways came and choked 
canal development, though the Mersey never could 
have been navigable in the sense that the Lower 
Thames is, and therefore barge traffic alone was 
possible in the existing canals, even where their 
facilities were not paralysed by the control ob- 
tained over them by the railway companies, so 
that competition might be checked. 

The Manchester Ship Canal will inaugurate a 
new era in coast traffic. It is not likely ever 
to fall into the hands of the railway com- 
panies, and it has more than capacity to carry 
the largest ships engaged in any coasting trade. 
The manufactures of the Manchester district are, 
of course, sent all over the country, and the fol- 
lowing are some of the rates of carriage by rail- 
way: To London from Manchester the average 
is 40s. per ton ; to Bristol, 35s. per ton; to Ply- 
mouth, 463. 8d.; to Newcastle, 35s.; to Leith, 
40s. ; to Cardiff, 43s. 4d.; to Penzance, 55s. ; to 
Dublin, 25s.; to Cork, 42s. 6d.; to West 
Hartlepool, 42s. 6d.; and to Dundee, 405s. 
The general manager of the ship canal says 
he is prepared to convey the same classes of goods 
either to or from any of these places and Manchester, 
at the rate of 15s. per ton, including canal toll. 

With these figures before us, it is difficult to put 
a limit to the probable extension of the coastwise 
trafic of the ship canal, for the advantage to the 
manufacturer will not be only in regard to raw 
material and coal, but also in distributing his pro- 
duce. A good example is afforded by the large 
consignment of boiler-plates which were amongst 
the first things to arrive by the canal. Messrs. 
Galloway, the purchasers, will certainly find the 
canal a more advantageous method of transport 
than the railway for some of the large boilers they 
make, and for other heavy machinery. There is 
also the benefit to the workmen from cheap car- 
riage of food, &c., wherever there is a distributing 
centre. If Lancashire has been able to do such 
great things in the past, how much more favourably 
is she situated now that she has determined no 
longer to sacrifice so much to her spoilt child at 
the mouth of the Mersey; and one can hardly 
doubt but that the factories on the banks of the 
canal, already started, will be multiplied in number 
to a large extent, and that the dock accommodation 
of the route will be yet further extended by cut- 
tings and basins to serve back districts. As an 
instance of the manner in which the canal will 
make work for itself, we way refer to the growth 
of Saltport, a dépét which had already arrived at 
some importance before the ship canal was fully 
opened for traffic. Our illustration, Fig. 111, Plate 
IV., gives a view of Saltport taken some time 
before the opening of the canal. 

The estimates we have quoted, referring to a 
period of seven years from the opening of the canal, 
necessitate a rather long look ahead. Recognising 
this, Mr. Marshall Stevens has prepared a similar 
balance-sheet, taking a period within two years of 
the completion of the work. We will quote the 
chief of these figures without further comment, 
leaving our readers to form their own conclusions 
by the aid of such statistics as we have already 
given. The estimated traffic in cotton is 336,000 
tons, which, at 6s. per ton, amounts to 100,800/. ; 
on corn, 474,550 tons, at 4s. 4d., equals 102,8191. ; 
sugar, 100,000 tons, at 5s., 25,0001. ; provisions, 
63,386 tons, at 6s., 19,0151. ; fruit and vegetables, 
105,000 tons, at an average of 4s. 9d., 25,0001. ; 
timber (not including colliery or coastwise timber), 
311,710 tons, at 4s. 3d., 66,2381. ; textiles, 400,000 
tons, at 5s. 1d., 101,666/, ; machinery, 120,000 
tons, at 5s. 7d., 33,500). The totals of these 
figures are 1,910,646 tons, and 474,038. Other 
—— details of which are given in the 

alance-sheet, add another 269,610 tons, with 
& revenue of 65,023). Low-class traffic (metals, 
minerals, coal, salt, &c.) are estimated at 








1,348,276 tons, giving a revenue of 102,791). The 
coastwise traffic is set down at 600,000 tons, with 
a revenue of 107,500/. Taking all these money 
figures together, we have a total of 794,173/., which, 
with the Bridgewater revenue and other sources 
of income, would, Mr. Stevens says, be sufficient to 
pay all working expenses and provide interest upon 
a capital outlay of fifteen million pounds. 

We have given above the estimates of Mr. Mar- 
shall Stevens, the general manager of the ship 
canal. Mr. Stevens was one of the original pro- 
moters of the scheme, and a large part of the 
matter which we quote formed a part of his evi- 
dence in favour of the ship canal given during the 
parliamentary inquiry. It will be evident that we 
cannot give an exact estimate of the soundness and 
value of Mr. Stevens’ conclusions, but we may say 
that, in instances where we have been able to test 
his statements by information obtained from other 
sources, we have found the general conclusions to 
appear just and reasonable. If, however, we say 
that with regard to revenue, we do not look so 
favourably on his estimate of working expenses, and 
we think he has not made suflicient provision for 
unforeseen contingencies in the matter of upkeep. 
In the case of so novel a work as the Manchester 
Ship Canal, there being no precedent to which it 
may be referred, much must be roughly, not to say 
blindly, estimated. We have, however, given Mr. 
Stevens’ figures, and it will remain for time to prove 
whether they are sufficient. One thing is in favour 
of the canal : the cost of maintenance does not rise 
with the increase of traffic to the same extent as 
with the permanent way of a railway; it being 
assumed that the supply of water is ample, and 
there being no need to have recourse to pumping. 

Although we have to proceed so largely without 
precedent in the case of the ship canal, there is one 
matter in which its early history supplies us with an 
unfortunate example of the manner in which the 
most careful estimates may he falsified by the un- 
foreseen. The ‘picked body of leading Man- 
chester commercial men’”’ who, we are told, entered 
into a ship canal inquiry as sceptics in 1886, fully 
indorsed the estimate of cost of construction then 
put forward. How much that estimate has been 
exceeded in the actual carrying out of the work is 
now a matter of history, and has resulted in the 
capital of the company being increased 50 per cent. 
In justice to the gentlemen who formed the com- 
mittee, it must be remembered that if they erred, 
they did so in company with some of the best engi- 
neers of the day, and, further, that the estimates 
had received the very practical approvai of the two 
largest firms of contractors of that time, who had 
undertaken to do the work at the prices named. 
The discrepancy between promise and performance 
arose chiefly, as we have pointed out, through an 
insufficient margin for the unforeseen ; in defence 
of which it may be said that if full precautions were 
always taken in this regard, half the big engineering 
feats of the world would be yet uncommenced. 

IIIl.—_THE CANAL AS AN ENGINEERING 
STRUCTURE. 

The engineering difficulties in the construction of 
the Manchester Ship Canal have arisen chiefly 
through the vastness of the undertaking, the extent 
of ground to be covered, the diversity of the work, 
and the continuous and bitter opposition of the 
different vested interests affected by the project. 
The waterway itself has comprised two entirely 
different classes of work, the lower part being 
estuarial, while the upper section is inland. In the 
latter case the difficulties have by no means been 
only those which arise from digging a vast trench 
through varying geological formation, for a diflicult 
river has had to be obliterated in its course, and 
the canal made largely on its site. To plan the 
railway deviations has necessitated a knowledge of 
some of the most difficult parts of this branch of civil 
engineering—-namely, the construction of viaducts 
or bridges at a great height over a watercourse 
where a comparatively large span is required, and 
the formation of heavy abutments upon soft 
and treacherous bases. The swing bridges necessary 
for the passing of masted vessels are all important 
structures; one of them, that which carries the 
roadway between the Manchester and Salford 
Docks, being the heaviest structure of this kind 
constructed in this country, though not of the 
longest span. The swing aqueduct which carries 
the old Bridgewater Canal over the ship canal, 
is a difficult piece of engineering of an entirely 
novel kind; the locks are of the largest dimen- 


sions ; the sluices and movable weirs are new 
in many features of their design, and are con- 
structed to pass enormous volumes of water ; 
whilst difficulties, forced on the engineers by the 
action of Parliament in the protection of vested 
interests, have imposed conditions which have only 
been overcome by the exercise of ingenuity and 
resource of the highest order. 

It is now our purpose to refer to the more salient 
features in the construction of the canal, but before 
proceeding to do so it is well we should briefly state 
the chief elements of design. The main features 
of the ship canal may be briefly stated as follows : 
It extends from Eastham, which is situated on the 
Cheshire side of the Mersey estuary, about six 
miles above Birkenhead, to the very heart of Man- 
chester, a total distance of 354 miles, of which the 
21 miles from Eastham to Latchford are partially 
tidal, as will be presently more fully described. 
In a general sense its course lies in a south- 
westerly direction from Manchester out—but owing 
to the fact of its having to follow for many miles 
of its inland course, the main direction of the Rivers 
Irwell and Mersey, and, after reaching the estuary 
at Runcorn, the contour of the southern or 
Cheshire shore, it has to make considerable devia- 
tions from a straight course. Between Latchford 
and Manchester, the Rivers Irwell and Mersey be- 
come practically canalised —that is, they are 
replaced and absorbed by the canal, and discharge 
into it the whole of the flow of their upper waters, 
as well as that of their tributaries along its course 
to the sea. 

The canal is divided into five main sections 
—one, as already stated, semi-tidal, and four 
others pounded up at various higher levels by four 
sets of locks, the last of which gives access to the 
Salford and Manchester Docks. The normal 
depth of the canal will be 26 ft. right through, but 
in the semi-tidal portion, although the depth of 
water can never be less, it will during spring tides 
rise to greater depths, varying from 26 ft. to 34 ft. 
The mean tide level in the Mersey at Liverpool 
(or, in other words, Ordnance datum) is 9 ft. 6 in. 
below the normal level in the ship canal, and this 
figure might therefore represent the amount of 
rise between the estuary and the entrance locks 
at Eastham on ordinary occasions. We give sub- 
joined a table of distances and of water levels in 
reference to mean-tide level in the Mersey 
estuary. 





Rise in Locks. 




















Pip 

| G4 6 

| £8 a 

| “- + 

| ° 

Section. 139) = Above 

| $e | ta |_Liftat | Mean Tide 

| 2d 8,2 | Each Lock. | Level in 

ia) BT Estuary. 

|miles miles ft. in. | ft. in. 
Eastham .. ee «sl Se 21 ee 9 6 
Latchford .. ‘e onl 7} 16 6 26 0 
Irlam ee “a oo} 1 2 140 | 42 0 
Barton a aa --| 38 3} 150 | 57 0 
Mode Wheel oe | 36: 1j 130 | 70 0 

Total.. 60 6 70 0 





It will thus be seen that the level of the water in 
the docks at Manchester is 60 ft. 6 in. above the 
normal level in the semi-tidal portion of the canal, 
and 70 ft. above the mean-tide level in the estuary. 

On the occasion of very high spring tides, the rise 
at the Latchford Locks, instead of being 16 ft. 6in., 
would be less by so much as the tide rise is above 
the normal level of the ship canal. 

The minimum depth, as already stated, is 26 ft. 
throughout, but all lock sills are constructed with 
a depth of 28 ft., in order to allow the whole of the 
channel being dredged to a uniform depth of 
28 ft., should such be found desirable at some 
future time. 

The dimensions of the canal as to width are 
ample, and in excess of any existing canal. The 
batter of the sloping banks varies, of course, with 
the nature of the soil through which the channel is 
cut. 

In the upper section, from Manchester to Barton, 
5 miles in length, the width of the canal is 170 ft. 
at bottom. Between Barton and Eastham the width 
at bottom is 120 ft., and 172 ft. at water level. 
The narrowest portion of the canal—apart from 
the locks—occurs at Runcorn, where the canal 
passes between the south abutment and the first 


river pier of Runcorn High-Level Bridge. Here 
the clear passage-way is only about 92 ft. Both 
above and below the locks the canal is con- 





siderably widened to allow ships to lie out of the 
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RAILWAY BRIDGES; THE MANCHESTER SHIP CANAL. (See Page 114.) 
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fairway. At each set of locks sluice gates are 
provided to deal with the surplus of water flowing 
down the canal, and to pass down all flood water 
the result of storms and heavy rainfall. These 
sluices are large, and act as movable weirs. They 
are in all cases of such capacity as to pass the 
greatest floods without sensible rise at the locks. 
Their number varies with the volume of water which 
is likely to require passing. At Mode Wheel and at 
Barton are four gates of 30 ft. in width. At Irlam 
Locks there are five sluice gates 30 ft. in width. 
At Latchford Locks only three sluice gates are 
provided, because between Irlam and Latchford, 
arrangements are made by which a portion of the 
surplus water can flow over into the old river bed 
of the Mersey, and thence past Warrington into 
the Mersey estuary. At Eastham only two sluice 
gates of 20 ft. in width are provided, owing to the 
great tidal openings at Runcorn, in the Weaver 
estuary, and at Ellesmere Port, which act as weirs 
to that portion of the canal. 

Communication between the two banks of the 
ship caual—other than at the locks — is estab- 
lished in three different ways : ; 

1. For railway traffic, by high-level bridges, giving 
a clear headway above water-level of 75 ft., this 
being the headway under the existing Runcorn 
Bridge, and therefore the’standard height. 

2. For road and foot traffic, by high-level bridges, 
as in No.1, or by swing bridges with generallya clear 
headway of 16 ft., which is sufficient to allow flats, 
or canal barges, or steam barges without masts to 
pass under, 

3. By ferries with inclined roads up the banks on 
both sides for light carts and foot traftic. These 
are established more particularly in places where 
ancient rights of way exist, but where the traffic 
is not sufficiently important to justify the con- 
struction of an opening bridge. 

In order to save the banks from the destructive 
effects of heavy and continuous running wash, the 
speed of vessels passing through the canal will be 
limited to six miles per hour. 

IV.—THE LOCKS. 

We will now proceed to our more detailed 
description of the various principal engineering 
works which go to make up the canal. Beginning 
at the lower end and working upwards, at the 
entrance we come to the Eastham Locks, which 
are the most important and the most capacious 
on the ship canal. They are three in number, 
placed side by side. The rise from mean level 
in the Mersey to the normal level in the canal is 
9 ft. 6 in. in all three locks. The dimensions of 
the locks are as follows: One 600 ft. in length by 
80 ft. in width ; one 350 ft. in length by 50 ft. in 
width ; one 150 ft. in length by 30 ft. in width. 

Each lock on the estuary side is provided with 
a pair of storm gates, opening outwards—as a pro- 
tection against heavy seas in rough weather. These 
gates formed no part of the original designs of the 
engineers to the canal, but were added in deference 
to the views of the Conservators of the Mersey, 
and, as a matter of fact, they have never been 
used in any way up to the present time. At 
some little distance from these are the ordinary 
gates, and a similar pair of gates at the upper end 
of the lock, both of these opening inwards. The 
dimensions given above refer to the distances be- 
tween centres of heelposts of lock gates proper. 
The distances between heelposts of storm gates and 
those of lock gates are 16 ft., 14 ft., and 13 ft. 
respectively, in addition to the lengths given above. 
Recesses are formed in the masonry walls at each 
side, inte which the gates are withdrawn so as to 
leave the full width of the lock clear for the fair- 
way of the shipping. 

The depth of water over the sills of the three 
locks at the estuary end is the same in all cases, in 
order that ships of all sizes may be allowed to pass 
out or enter at all times when the depth in the 
approach channel will permit them to do so, 

The division walls between the locks and the 
side walls, terminating in long wings carried into 
the banks, are all founded on the solid rock. They 
are built of concrete made of Portland cement and 
excellent gravel, which is found in abundance along 
the course of the canal. Below water level the 
concrete walls are faced by a layer 9 in. in thick- 
‘ness of much stronger concrete ; above water this 
facing is of hard blue clinker brick, a novel feature 
of the design being the way in which this brick- 
faced portion of the walls is ‘‘oversailed ” so as to 
project beyond the line of the lower or concrete- 








faced portion. This feature is carried throughout 
the canal from the locks at Eastham to the docks 
at Manchester. The fender courses, the coping, 
the corners of the gate chambers, the roller paths 
for the gates, and the lock sills are all built of 
dressed Cornish granite; which, like all the granite 
on the canal works, has been supplied by John 
Freeman and Sons, cf Penryn. Within the side 
walls are constructed the necessary passages or 
culverts for filling or emptying the locks, and these 
also are throughout lined with blue brick or stone. 

On the land side of the three locks are situated 
the sluice gates. These are 20 ft. in clear width, 
and can be raised 15 ft. Their sills are at the same 
level as the top sills of the locks—that is, the 
bottom of the ship canal above locks. The sluices 
are arranged on Stoney’s principle—balanced—and 
can be worked by the application of a very slight 
power. All the masonry and concrete walls in con- 
nection with these locks have been built in the dry, 
a pumping station with powerful machinery having 
been erected to remove all water which had found 
its way into the foundations. 

The top of the lock walls and side walls is 10} ft. 
above normal ship canal level, and will, therefore, 
on the recurrence of the highest known spring 
tides, which rise 8 ft. above canal level, still be 
24 ft. above water. 

The illustrations which we publish give a good 
idea of the Eastham Locks. Fig. 3 (page 100) 
shows the locks during construction, the view 
giving the largest lock. One of the gates is shown 
in course of construction in the recess provided in 
the opening left for itin the masonry. The wall, 
as shown, is not carried to its full height, the 
fender and upper courses not having been con- 
structed when the photograph, from which our 
engraving has been prepared, was taken. The 
half-round openings, to be seen in front of each 
wail, are the outlets through which the water from 
behind the great gates is discharged when a vessel 
leaves the canal to enter the Mersey estuary. 
Between the right wall and the farther bank upon 
the same side may be seen the flood-water channel. 
On the left of the picture is the excavation for the 
second lock, 350 ft. by 50 ft. Still further to the 
left, but not included in the engraving, is the 
smallest lock, 150 ft. by 30 ft. 

The gates of the Eastham Locks, like those 
throughout the canal, are of greenheart. They are 
remarkably massive structures, and as gates of the 
kind are exceptional in this country, and, more- 
over, as they possess certain novel features in con- 
struction, we shall describe them and also the up- 
stream gates somewhat in detail. The gates for 
the 80-ft. lock are estimated to contain about 230 
tons of timber in each leaf, whilst, with the iron- 
work, the weight is increased by at least another 
20 tons, making in all 250 tons in each leaf. Our 
illustration, Fig. 4, on page 100, shows the 80-ft. 
gates almost erected. Each leaf is composed of 
three panels vertically connected by wrought- 
iron plates and greenheart fishing pieces. There 
are a heelpost, two sets of panel posts, and a 
mitre post to each leaf. The gates are 5 ft. in 
thickness through the centre. The length of one 
leaf is 45 ft. 9 in., and the height is 45 ft. 5 in. from 
bottom rib to top rib. Each leaf is built up of a 
series of transverse ribs, the bottom rib being 16 ft. 
high, and constructed of timbers 16 in. deep. The 
otherribs are of the following dimensions: 3 ft. 9in., 
constructed of three timbers ; 3 ft. 3in., with three 
timbers ; 2 ft. Gin., with two timbers; 2 ft., with 
two timbers; the two remaining ribs being each 
a single timber of 1 ft. 4 in. and 1 ft. 3 in. in 
vertical extension respectively. The heelposts are 
in two continuous pieces longitudinally, each part 
being of the full length, but only of half the 
cross-sectional area. It has been stated that there 
are in the canal works sixty pieces of greenheart 
close on 50 ft. long, to be used for heel, centre, and 
mitre posts of lock gates. The weight of each of 
these would be about 1} tons when dressed. We 
understand there are heavier pieces than this, 
though not quite so long, and our readers will gather 
from this the character of the work. The timber 
is tied together with iron plates and bolted with 
iron bolts, most of which are 1? in. in diameter. 
There is on each side a diagonal steel strap, 8 in. 
by 14 in., extending from the bottom of the heel- 
post to the top of the mitre post, and another in 
the opposite direction. Reinforcing the top rib 
are two steel ties 9 in. by 1} in., hardened up at 
each end by keys, gibs, and cotters. The beams are 
tenoned into the heel, panel, and mitre posts, the 





heelposts being 13 in. radius. The mitre posts are 
bolted together with diagonal bolts. The heelpost 
caps and plates are of steel ; the pivot plates are of 
steel, cast solid in one piece with their pivots, - 
Steel collars are fitted to the mitre and panel posts 
top and bottom. On the compression sides of the 
gates there are six wrought-iron plates varying in size 
from 9 in. to 7 in., all by ? in. The struts and ties 
of the whole structure, and fastenings of the gates, 
have been designed and proportioned so that they 
would be self-borne, and that it would be possible 
to work them without rollers. As an additional 
precaution, and also for the purpose of steadying 
the gate whilst working, twin rollers with anti- 
friction bearings have been provided. These are 
carried on spear posts at the other ends of the 
gates. 

It will be seen from our description that these 
gates are of very substantial construction, and the 
ample manner in which they are supported by 
metal fastenings renders them exceptionally strong, 
They have now been tested for some time in prac- 
tical use, and work admirably, keeping exceptionally 
tight at the greatest head to which they are sub- 
jected. 

The power for working the locks is obtained from 
an hydraulic installation, the machinery being 
provided by Armstrong, Mitchell, and Co. The 
opening and closing machinery of the gates has 
double rams, an opening and closing ram being 
provided for each leaf of the gates. The system of 
chains employed is that adopted first at the docks 
at Burntisland on the north side of the Firth of 
Forth, and afterwards at Liverpool, Bombay, and 
other large ports. It is of what is known as the 
‘* overgate”” type, in which the ends of the hauling 
chains are fixed to the lock wall—instead of to the 
gate—whence they pass over swivelled sheaves on 
the back and front of the gate, and then over other 
conveyance sheaves on the top of the gate and at 
the heelpost, to the hydraulic cylinders and rams, 
which are fixed in a chamber below the quay, and 
are provided with multiplying sheaves for increas- 
ing the travel of the ram. It is to be regretted 
that the direct-acting ram, working immediately on 
the gates, was not adopted in this case, so as to 
avoid the complication of chains and multiplying 
gear. At these locks there are also eight 5-ton 
hydraulic ship-hauling capstans of the direct-acting 
type. The hydraulic power for working the machi- 
nery at the Eastham Locks is supplied from a pump- 
ing station close by. There are two duplicate 
pairs of pumping engines of the compound jet- 
condensing type, with accumulators and accessories. 
The boilers are of the Galloway type, working to a 
pressure of 100 1b. to the square inch. The pres- 
sure in the hydraulic mains at this and other sta- 
tions is 50 atmospheres. 

The locks on the upper part of the canal, at 
Latchford, Irlam, Barton, and Manchester, are 
generally like those at the entrance, but have not 
storm gates, the provision of which seems an excess 
of caution in a sheltered and obstructed waterway 
like the estuary of the Mersey is at Kastham. In 
some details the upper locks differ, but generally 
all the locks are of the same design throughout. 
The height of lift is different, and the number of 
sluices also varies. The general design of the 
upper locks is to have two locks placed side by 
side, with an intermediate wall. Our illustration, 
Fig. 5, on page 101, gives an excellent idea 
of the Irlam locks and sluices, as they appeared 
when the construction was practically completed, 
the excellent photograph from which our illustra- 
tion has been prepared having been taken last July. 
The view is taken looking up stream, one of the five 
30-ft. flood sluices being raised so as to allow the 
traftic on the contractors’ line to pass. The build- 
ing with the high chimney on the left is the 
hydraulic installation house. In the foreground 
men are at work completing the last of the excava- 
tion and pitching the slopes before letting in the 
water. The view was taken by Mr. Killon, a 
member of the engineer’s staff, from the top of the 
canal viaduct of Deviation Railway No. 5, so it 
really gives a bird’s-eye view of the scene. We 
owe many of our illustrations to Mr. Killon’s 
photographic skill. In Fig. 6, on page 101, we 
have another view of Irlam Locks after the water 
was inthe canal. Our illustration shows the Snow- 
drop entering the locks in passing from Liverpool 
to Manchester on December 7 last ; she being the 
first vessel to make the trip. 

The two locks are, as shown, placed side by side, 
with an intermediate wal]. One is 65 ft, between 
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fenders, and the other 45 ft. The wider lock is 
600 ft. between hollow quoins, and 725 ft. 6 in. 
long over all. The 45-ft. lock is 350 ft. 
‘between hollow quoins, and 460 ft. over all. On 
the 65-ft. lock intermediate gates cut off 
150 ft. in length, and in the smaller lock 
120 ft. is cut off. The 65-ft. lock has a main 
sluice in each wall 6 ft. by 12 ft., having four open- 
ings each side, so as to spread the discharge over 
the whole length of the lock. The sluice-way is 
lined with brickwork having a blue-brick facing. 
The smaller lock has two main sluices, one on each 
wall. They are 4 ft. 6 in. by 8 ft., and are lined 
as the others, and also have four outlets in each 
wall. The intermediate wall between the locks is 
29 ft. Gin. thick, and is built inconcrete. All walls 
are of concrete up to water level ; above that they 
are lined with brick with a blue-brick facing, and 
have a fender course of granite 18 in. thick, which is 
placed between the brick facing and the concrete. 
All up-stream locks are fitted with an intermediate 
sluice in the middle wall, so as to save water if 
necessary. Each end of the lock is arranged with 
a groove to take a caisson in case of accident or 
repairs being required. The sills are all granite 
with sandstone back, and the roller paths are of 
granite. 

The gates to these locks differ in detail of construc- 
tion from those of the entrance locks at Eastham. 
They are, however, built of greenheart, and each leaf 
is constructed in two panels. The height is 47 ft. 
3 in. over the ribs, and the length 36 ft. 3 in. on 
the sill face, the thickness being 4 ft. 13 in. in the 
centre. The radius of the heelpost is 11$in. The 
centre post consists of two timbers, and each rib 
consists of a fish-piece and four smaller ribs. On 
the bottom of the gate the ribs are fixed together in 
threes, and are fastened by 1#-in. bolts. The 
supplementary parts of each rib have through bolts 
from 1} in. to 12 in., and have wrought-iron plates 
Zin. thick at the joints with the heelpost, centre 
post, and mitre post. The heelpost plate is the 
whole height of the gate, and is made in three 
lengths riveted together with cover plates. At the 
top of the mitre post are two large plates, one on 
either side, 12 ft. 9 in. long, which receive the 
thrust from the strut. These plates are connected 
together with an iron angle frame; the end of the 
strut fitting into the frame, and the whole being 
securely fastened with 1}-in. bolts on the mitre 
post, thus forming a secure end to the top of the 
gate. The strut is built of horizontal timbers 
placed between the ribs and fixed in with keys and 
through bolts. The gates of these up-stream locks 
are provided with two rollers to each leaf, working 
on roller bearings. They are fitted in a single frame 
consisting of wrought-iron plates and angles, on to 
which the spear post fits in a steel casing which 
is attached to the two top ribs by 1}-in. bolts. The 
space between the ribs is filled with timber work. 
Each leaf is also provided, on each face of the top 
rib, with two horizontal steel straps 9 in. by 1} in. 
They are secured by gib and cotter on to the heel- 
post plates and the mitre-post plates, receiving the 
horizontal tension due to the thrust from the strut. 
There is a steel diagonal tie 8 in. by 1} in. on each 
side of each leaf, securely fastening the bottom of 
the mitre post on to the top of the heelpost to 
prevent the gates getting out of winding. On the 
top of the heelpost plates there is fixed a steel cap 
which is fastened by twenty-four 1}-in. bolts, so 
that the whole of the strain comes on to the plate 
instead of on to the ribs. At the bottom of the 
heelpost is a shoe which consists of a steel casting 
3 in. thick, and the gate turns on a cap hollowed 
inthe shoe. The pivot is also of cast steel, the 
pivoting being 1 in. eccentric, in order to clear the 
mcg quoin in opening. Vertical fenders are pro- 
vided. 

In the case of the Irlam Locks the construction 
was carried on by means of trenches, the walls 
being built each in separate cuttings in place of the 
whole area being excavated at first. There are 
certainly advantages in this method of procedure, 
the chief being greater facility in handling materials, 
which only require lowering from the surface, in 
place of lifting, and there is also the benefit of the 
contractor being able to proceed with the most 
important part of the construction very early in 
the work, and a great part of the main excavation 
can be carried on simultaneously with the build- 
ing of the walls if necessary. The engineer is also 
able to dispense with a great deal of heavy timber- 
ing. There is the further benefit of facility for 


putting in concrete walls. The excellent natural 
rock foundations on which all the locks of the 
canal are fortunately placed, is a point worthy of 
notice. The bottoms are all formed by this natural 
rock, and thus the construction has been simpli- 
fied by the invert only requiring a simple facing of 
concrete. 

The up-stream locks are all worked by hydraulic 
machinery from stations conveniently placed. The 
Irlam Locks are operated by the same installation 
that is used for the Partington coal-basin, which is 
on this section. The pressure main in connection 
with this group extends over a length of 1} miles, 
an auxiliary accumulator being placed near the 
Partington coal hoists. 

There are, in connection with the ship canal 
navigation, four subsidiary locks. These are more 
particularly referred to in our general description 
of the whole work. 


V.—THE SLUICES. 

There are no fixed weirs in connection with 
locks on the ship canal, all being of the lifting 
type, or flood sluices, on the rolling principle 
patented by Mr. F. G. M. Stoney, and made and 
erected by Messrs. Ransomes and Rapier, of 
Ipswich. The number and capacity of the sluices 
attached to the locks vary with the duty required 
from them. At the entrance locks at Eastham, 
which are the most important on the canal, 
there are, for instance, only two sluice gates, 
20 ft. each in width, whilst higher up, at Irlam— 
as shown in Fig. 5, on page 101—there are five 
30-ft. gates. The four sluices at Barton have 
an easy capacity of 26,000 cubic feet per second, 
which is ample for the heaviest flood yet recorded 
in the Irwell. At Irlam, lower down, the greater 
capacity provided by the five sluices is in order to 
let off the water that has been contributed by in- 
flowing streams. At Latchford, although lower 
again still, the three sluices are sufficient, as here 
the old channel of the Mersey is kept open, and as 
communication between the Mersey and the canal 
is made higher up by means of a weir, an outlet is 
formed for any great quantity of water that might 
otherwise accumulate. The lower part of the canal 
being on the estuary, with only a wall or bank be- 
tween the canal and the natural waterway, provi- 
sion can be made for letting off an excess of land 
water ; and, indeed, the lower part of the canal up 
to Warburton being semi-tidal, openings have been 
constructed to allow of the partial ebb and flow. 

In all there are thirty of these flood sluices on 
the canal ; four being at the Mode Wheel Locks— 
the first locks just below the Salford Docks—four 
at Barton Locks, five, as stated, at Irlam Locks, 
three at Latchford Locks, two at Old Randles, ten 
at the Weaver mouth, and two at Eastham Locks. 
They are alike in width, being all 30 ft., with the 
exception of the two at Eastham, which, as stated, 
are 20 ft. They vary, however, in lift, the majority 
being capable of being raised 20 ft., whilst the ten 
Weaver sluices have only a range of 13 ft. 

In Fig. 5, page 101, the Irlam sluices completed 
are shown, and in Fig. 7, on page 104, we repro- 
duce an illustration of these sluices in an earlier 
stage of their construction, by which an excellent 
idea of the manner in which the work was carried 
out may be formed. The intermediate piers, which 
may be seen in Fig. 5, are of concrete, with brick 
lining and blue-brick faces. The piers form abut- 
ments for an arch which runs as a roadway across 
in the manner shown. The sills are built in concrete 
having a meeting face on a steel joist embedded in 
the concrete, so as to carry out the principle of 
meeting faces, being metal to metal. The edge of 
the sluice is almost as sharp as a knife; and the 
joist, which forms the sill, is machined on its upper 
surface. The doors roll up grooves faced with 
Bramley Fall stone ; they are built up of steel joists 
with a steel skin plating. 

In Fig. 7, page 104, the six sets of upright 
girders, which are built into the masonry and 
brickwork piers, have been erected. The lower 
part of one of these piers is well shown. Three 
of the steel joists forming the sills are in place 
in the three further openings. The locks are in 
progress on the left of the picture, the view beirg 
taken looking up stream, as in Fig. 5, though the 
point of view is different, being from the right side 
of the canal. On the extreme right of Fig. 7 may 
be seen the commencement of the wing wall, which 
is shown completed in Fig. 5, and into which the 
shoremost upright girder is built. The wall is of 





strutting shutters against the sides of the trench in 


concrete faced with stone; and our illustration 


shows the operation of building this wall. In 
the foreground may be seen the platform upon 
which the men are preparing and mixing concrete. 
A large square measure is filled with gravel, and 
upon this several sacks of Portland cement are 
thrown. The mass is mixed dry at first, water 
being afterwards added. The concrete is then 
taken by wheelbarrows and tipped into the space 
at the back of the facing wall, which is built up a 
few courses ahead. A number of large blocks of 
stone were built in with the concrete, but care was 
taken to keep them at least 6 in. apart in all direc- 
tions. The photograph from which our engraving 
has been prepared was by Mr. Harrison Garside, of 
21, Cannon-street, Manchester, from whose work 
many of the illustrations we now produce have 
been taken. 

In’ Figs. 8 and 9, on pages 104 and 105, we give 
two further views of sluices. These are those 
which are placed in the bank separating the canal 
from the estuary, and which are provided to pass 
the storm water from the River Weaver. As stated, 
there are ten such sluices, the whole not being shown 
in our engravings. It was a condition imposed by 
the Ship Canal Act that the water from the Weaver, 
the most important tributary to the Mersey 
estuary, should be passed directly into the estuary 
so as to maintain the channels of the latter. The 
sluices and tidal openings opposite the mouth of 
the Cheshire river had, therefore, to be constructed. 
The general design of the sluices is similar to that 
of those at Irlam, which we have already dealt 
with ; so that Figs. 8 and 9 serve to illustrate 
both structures. The capacity of these ten 
sluices is a discharge of 50,000 cubic feet per 
second. The construction was a matter of some 
difficulty, and required careful planning. The 
whole area was inclosed by sheet piling 12 in. thick, 
which was driven into the hard and strong clay 
which forms the base of the foundations. The 
space so inclosed by sheet piling was subdivided 
by cross rows of similar piling under the centre 
line of each pier, the whole of the sheet piling 
being left sufticiently long to act as a half-tide 
dam, thus enabling the work to proceed without 
recourse being had to cofferdams. Excavation was 
then proceeded with until the clay was reached, 
and the whole area was filled in with Portland 
cement concrete. A platform was thus formed, 
upon which steel caissons were placed over the 
cross lines of sheet piling is such a manner that the 
rows of piling acted as dowels in the centre of each. 
These caissons were 36 ft. long by 9 ft. wide by 9 ft. 
deep, and were of the same form in plan as the 
piers they carried. The caissons were then filled 
up with concrete, and upon them the remaining 
portions of the piers were constructed, the semi- 
circular ends being built of ashlar, and the inter- 
vening portion made up of Portland cement 
concrete faced with brickwork. Upon these piers 
the superstructure to carry the girder bridges 
between the piers was erected. 

The sluices are, of course, required for filling 
and emptying the various locks, but a still more 
important function has to be performed by them, 
for they have to be practically responsible for 
the whole watershed of the district. The canal 
in its course absorbs all the rivers, and impounds 
their waters in the successive ponds formed by 
the locks. But, in return, the canal affords a 
new discharge for flood waters, and hundreds 
of square miles now obtain a gratuitous bene- 
fit from it; for whereas, heretofore, the whole 
country-side was liable to frequent floods, it will now 
be at all times effectually drained by the canal, and 
flooding will be soon a matter of ancient history. 

As already stated, Mr. Stoney’s system of roller 
sluices was adopted. In this system the whole 
pressure of the water is received on a series of 
rollers instead of on a flat face, and the consequence 
is that the gates can be opened and shut with 
such facility that it becomes possible to make them 
of very large size, and so obtain a freedom of dis- 
charge which is not otherwise to be had. 

It has already been mentioned that the normal 
depth of the water in the canal is 26 ft. above, and 
10 ft. below, the sluices; but to cover all con- 
tingencies, the doors were designed by Mr. Stoney 
to carry the maximum load that can possibly come 
upon them, viz., that due to 26 ft. head. Shortly 
before the completion of the canal, it happened to 
be convenient to fill the Manchester pond quite up, 
at a time when the water below was considerably 
lower than the sill of the sluices. Thus, for some 





time, the sluices at Mode Wheel had the full head 
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of 26 ft. upon them ; and it was interesting to see 
that under that head there was absolutely no leak- 
age, either at the sides or on the sill ; and also that 
two men could easily open or shut any sluice. This 
ease of working arises from the fact that the 
friction due to the head of water is got rid of by the 
rollers to a very large extent, and also because the 
weight of the door is balanced by a counterbalance 
box filled with concrete or gravel, the door being 
suspended on four steel wire ropes which pass over 
sheaves, the other ends of the ropes being made 
fast to the counterbalance; the friction due to 
the weight of the door and the counterbalance, to 
gether 64 tons, is reduced to a minimum by mount- 
ing the rope sheaves on gudgeons which are fitted 
with antifriction rollers. 

The doors are made of mild steel, } in. thick, 
stiffened with eleven girders across the back of 
each door, and all the plates composing the doors 
are 30 ft. long, and some of them are 4} ft. wide, 
each such plate being about 25 cwt. The sluices 
were all made by Messrs. Ransomes and Rapier, 
of London and Ipswich. 

The number of these flood sluices is as follows : 


Sluices, 
At Mode Wheel... ‘i sue ove 4 
», Barton aes ies oe See er 4 
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The reason why fewer sluices are required at 
Latchford is that between Irlam and Latchford a 
branch leads out of the canal to the River Mersey, 
on its way to Warrington. That part of the river 
is maintained at canal level by an old weir near 
Warrington, but the said weir does not give any- 
thing like the free discharge for floods which is 
afforded by the sluices in the canal at Latchford. 

There are also sluices further down the canal at 
Norton, Gowy, Weaver, and at the entrance at 
Eastham. 

The sluices at the outfall of the River Weaver 
into the Mersey, already referred to, are remark- 
able. They are, as before stated, ten in number, 
and each door is 30 ft. wide, thus affording a clear 
waterway 300 ft. wide. The object of these sluices 
is to discharge the waters of the Weaver at the 
same level as heretofore, and the sill of the sluices 
is accordingly fixed at the old low-water mark, 
which is about 12 ft. above the bottom of the canal. 
They have now been in use every tide for 3} years 
without a hitch of any kind. Immediately adjacent 
to them there is a long tidal opening in the 
side of the canal, the sill of which is at canal level ; 
the object of this and other tidal openings is to 
afford the freest possible access for the tidal water 
to and from the canal. Many of these expensive 
works were forced upon the canal company by 
various bodies who conceived that their interests 
might be infringed. It is to be noted, however, 
that the tidal water goes up and down the canal 
with far greater freedom than it does in the upper 
part of the estuary of the Mersey, and some of the 
tidal openings act quite differently to the expecta- 
tions of those who insisted on their provision. 

The lock sluices are also all on Mr. Stoney’s 
system, and they were constructed by Messrs. 
Ransomes and Rapier. They vary in size, the 
most important of them being 6 ft. wide by 
12 ft. high. Time in working the locks being 
of the utmost importance, these sluices are fitted 
with hydraulic gear which opens them in 5 seconds, 
but the hand gear only takes a minute and a half. 
Some idea of the facility with which they are 
moved is given by the fact that a sluice is lifted 
12 ft. by an hydraulic cylinder 6 in. in diameter 
and only 2 ft. 6 in. stroke, The large locks have 
been frequently filled or emptied in 8 minutes, and 
the smaller locks in 6 minutes. This is of great 
importance for insuring the rapid passage of the 
traftic through the locks. 

The opening mechanism is worked by hand, the 
Stoney principle enabling these large gates to be 
manipulated with ease. The friction, which in 
ordinary sluices it requires great power to over- 
come, is almost eliminated by the free rollers, and 
it has been found in the present instance that there 


was no appreciable difference in the effort put | 


forth by a man in lifting the sluices with no hydro- 
static pressure upon them, and that required with 
a differential head of over 10 ft., and consequently 
a load of about 45 tons of absolute statical pres- 
sure upon them. The shutters are raised by means 
of winches placed on the bridge above. To balance 
the weight of the sluices, there are provided long 
steel boxes containing concrete, as clearly shown 





in both Figs. 8 and 9, pages104and 105. These are 

connected with the sluices by doublesteel wire ropes, 

carried over sheaves as shown. The winches are 

geared so that one man may easily lift a sluice when 

subject to the pressure due to the greatest head. 
VI.—THE BRIDGES. 

One of the most important parts of the work of 
making the ship canal was the construction of the 
bridges over it which were required to accommo- 
date lines of existing traffic by road or rail. For 
ordinary road traftic swing bridges have been 
mostly introduced, but the railway deviations are 
all fixed bridges. When Parliamentary powers 
were obtained by the railways for their construc- 
tion, it was made a condition that, should the 
Mersey navigation be so improved as to allow 
masted vessels to ascend, swing bridges should be 
substituted for the low fixed ones allowed. The 
railway traflic has grown to such unforeseen dimen- 
sions that it was frankly recognised the running of 
trains atsuch frequent intervals could not be car- 
ried on with opening bridges. The canal company 
therefore, frankly abandoned this position, and 
determined to solve the difficulty once for all 
by raising the railway lines, so that there would 
be a height of 75 ft. between the water surface 
and the bottom of the bridge, that being a limit 
fixed by the existing Runcorn Bridge, which carries 
the line of the London and North-Western Railway 
Company between Liverpool and London, vid 
Crewe. Although this viaduct must not be classed 
as a part of the Manchester Ship Canal work, we 
give a view of it in Fig. 10, Plate I. The three 
main spans are each 300 ft. The embankment in 
course of construction in the middle distance is 
that which now forms the outer wall of the canal, 
cutting it off from the river. The canal here occu- 
pies one-half of the span. 

The following are the bridges that have been 
constructed in order to allow masted vessels to pass. 
Old Quay swing bridge, a road bridge a short dis- 
tance above Runcorn, which takes the traffic to the 
works on the north bank of the canal. Moore-lane 
swing bridge is next, and has been constructed to 
carry the not very important traflic of that thorough- 
fare. Deviation Railways Nos. 1 and 2 follow. 
They have been constructed to bring over the main 
line of the London and North-Western Railway 
from Crewe to Scotland, and the North-Western 
and Great Western Joint Railway from Chester. 
Then come twoswing road bridges—namely, the Stag 
Inn opening bridge, and the Northwich-road open- 
ing bridge. A road bridge of a different character 
comes next, this being the Latchford high-level 
road bridge ; and shortly after the Knutsford-road 
swing bridge is passed. Another railway deviation, 
No. 3, which takes the London and North-Western 
Warrington and Stockport line, follows immediately, 
andafter this thereis some distance without a bridge. 
The convergence of traflic towards Warringtonis well 
shown by the number of bridges in this section, 
there being no less than eight between Moore-lane 
and Latchford Locks, or within a distance of 
about 3} miles. Proceeding up the canal, we come 
to the Warburton-road high-level bridge, and 
about two miles further Deviation Railway No. 4, 
for carrying the Glazebrook and Stockport Railway 
of the Cheshire Lines Committee, and Deviation 
Railway No. 5 for the Manchester and Liverpool 
Railway of the same committee. Ata distance of 
nearly four miles further up we reach Barton-road 
swing bridge, and immediately after the most novel 
of all the bridges—namely, the swing aqueduct 
which carries the Bridgewater Canal over the ship 
canal. After this the only remaining permanent 
bridge is the swing bridge carrying the Trafford- 
road over that part of the canal between the Man- 
chester and Salford Docks. However, a temporary 
swing bridge for railway traffic to and from the 
docks has been constructed, but will shortly be 
replaced by a permanent structure for railway 
communication with the Salford Docks. It will be 
seen there are seven swing road bridges, a swing 
aqueduct, two high-level road bridges, and four 
deviation railway bridges spanning the main canal. 

The railway deviations, as stated, are five in 
number, and contain three distinct types of bridge 
construction. These may be classed as lattice- 
girder deck bridges, lattice-girder bridges loaded 
on the lower flanges, and hog-backed girder 
bridges. We have, in previous issues of ENGINEER- 
ING, dealt so fully with this part of the work that 
we need not give any detailed description here. 
The illustrations we now publish serve to show the 








construction, and for the dimensions of the parts 
we must refer our readers to our former issues.* 

Proceeding up after leaving Runcorn, we reach 
first Deviations 1 and 2, which may be taken 
together. Both No. 1 and No. 2 viaducts cross 
the River Mersey and the ship canal beside 
each other close to Warrington. The bridges over 
both the ship canal and over the Mersey in Via- 
duct No. lare of the hog-backed girder type, illus- 
trated in our engraving (Fig. 11, Plate I.), which 
shows the span of Railway Deviation No. 1 over 
the Mersey. Figs. 14 and 15, page 108, are 
an elevation and plan of the viaduct. The chief 
span is 160 ft., whilst the two masonry arches 
on each side are 25 ft. each in span. The 
gradient at the point where the bridge occurs 
is 1 in 135, and there is a curve of eight chains, 
which renders an additional width necessary. The 
abutment arches have piers 29 ft. by 6 ft., the abut- 
ments at the ends being respectively 38 ft. by 
15 ft. 6 in. and 38 ft. by 10 ft. The thickness of 
the wing walls ranges from 10ft. 3 in. to 3 ft. 6 in. 
Their construction is shown in Fig. 15, on 
page 108. The foundations are carried down to 
rock level, as shown in Fig. 14. In regard to this 
form of viaduct with masonry abutment arches, an 
unfortunate mishap has occurred on Deviation 
No. 5, which carries the Cheshire Lines Committee’s 
railway over the ship canal at Irlam. Here the 
foundations in the canal bank have moved, the 
consequence being that the masonry side arches 
have cracked. This difficulty is to be got over by 
substituting girder bridges for the brickwork arches, 
thus reducing considerably the load on the founda- 
tions. This work was proceeding when we visited 
the spot last December, a short time before 
the opening of the canal. It is one of those un- 
foreseen events, to which we have formerly made 
reference as so greatly adding to the estimated cost 
of great engineering works. 

Inthe Mersey bridge of No. 1 Deviation, Fig. 11, 
Plate I., there are two main girders in the super- 
structure ; they are spaced 29 ft. apart from centre 
to centre, each having a total length of 173 ft. The 
height of each main girder at centre is 21 ft., taper- 
ing to 14 ft. at each end, dimensions in each case 
being taken from back to back of angles of upper 
and lower booms respectively. The bracing of the 
main girders is in double system, and is composed of 
vertical struts and inclined ties with strong counter- 
bracing at centre, as shown in Fig. 16, page 108. 
Referring to our other illustrations of this type of 
bridge, the various details on page 108 fully ex- 
plain, the method of construction; which has, 
moreover, been fully described in our columns 
(see ENGINEERING, vol. lv., page 309). The 
flooring consists of curved iron plates rolled 
to the shape shown in Fig. 19, page 108, the ends 
being flanged to make connection with the plates 
carrying the troughs. 

The erection of the viaduct over the River 
Mersey, Deviation Railway No. 1, was performed 
on timber staging with trussed beams, angles and 
wire ropes being employed toaid in the temporary 
structure (see Fig. 24, page 109). Two piers 
were driven, spaced 70 ft. apart, each consist- 
ing of a pair of timber supports 10 ft. square 
in plan, and composed of four vertical balks 
12 in. by 12 in. driven into the river, and stoutly 
braced together by a double system of 10 in. 
by 5 in. diagonal timbers. The piers were spaced 
29 ft. apart from centre to centre, so that each 
rested immediately beneath a main girder of the 
permanent structure. The tops of the piers were 
connected by transverse 12 in. by 12 in. balks, and 
diagonals 12 in. by 6 in. passing up from the 
vertical piles to the overhead transverse balks 
added to the stability of the temporary staging. A 
space of 35 ft. was left by the arrangement just 
described between each pier and the abutment on 
either side. This was spanned in each instance 
by a pair of 12 in. by 12 in. balks, one on either 
side beneath each main girder and 2 ft. below it. 
These beams were trussed with double 3 in. by 3 in. 
by § in. angles, and short legs of vertical 12 in. by 
12 in. balks with angles of similar scantlings. The 
depth of this arrangement of trussing was 5 ft. A 
similar method was adopted of spanning the 70-ft. 
opening between the piers of the temporary staging, 
viz., four beams averaging some 14 in. square in 
section, and trussed in like manner with three 
lengths of 3 in. by 3 in. by @ in. angles and 
verticals as before described. Raking timbers 

* See ENGINEERING, vol. lv., pages 125, 181, 280, 309 
and 340. 
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from the piers were employed to strengthen these 
beams. The remainder of the staging was formed 
by laying 12 ft. lengths of 3-in. planking on the 
pair of 12 in. by 12in. balks beneath each main 
girder. These in their turn carried the blocks and 
wedges upon which were erected the lower booms 
of the main girders. The erection of the perma- 
nent structure was carried out by erecting at each 
end the whole girder for about 45 ft. from the abut- 
ments, viz., as far as the temporary timber piers. 
The bottom boom was then completed by erection 
on the trussed beams already described as spanning 
the 70-ft. opening between the temporary piers. 
This completed, the remaining bracing and upper 
booms were built out by overhang from each side 


until junction was established at centre, and the ‘ 


structure completely erected. A derrick crane was 
used for the erection. The height of the lower 
payee the main girder above ordinary water level 
1s c 

_We illustrate another bridge of the hog-backed 
girder type in Fig. 23, on page 108. This is 
the bridge which spans the ship canal, carrying 
Deviation No. 2. Fig. 25, page 109, shows 
yet another railway viaduct, being that which 
carries Deviation No. 3 over the ship canal, 
the main span being also of the same type. The 
photographs from which our engravings have been 
prepared were, it will be seen, taken before the ex- 
cavation of the canal was completed. 

We will now pass to Railway Deviations Nos. 4 
and 9°, which are alike in design, although they 
ditfer in proportions. Deviation No. 4 is close to 
the Partington coaling basin, whilst Deviation No. 5 
is close to the Irlam Locks ; and it was from this 
viaduct that the view of Irlam Locks (Fig. 5, page 
101) was taken. About half-way between these two 
railways is the confluence of the Irwell and the 
Mersey. Taking the latter deviation as our ex- 











y 






























































No \ Oo . i HH 
HOVOYOVYOVO y ; 
ie -—----- 2-104 —-----4 0 " = 
vf kK \ 2:6 —— > 
Fig. 56. Elevation. ' 
ee © lo PHTO) 
o| 8 
@;° O} 
2 ° 
® OF 
ro) ° i 
2-6" 








Fixed End on Abutment. 





ample, we find a three-span viaduct, as shown in 
Fig. 26, page 112, carrying the Cheshire Lines 
Committee’s Liverpool, Warrington, and Man- 
chester Railway across the old channel of the River 
Irwell, it being understood that the river will be 
here entirely obliterated, its old bed being filled in, 
and its waters flowing through the ship canal. 

The spans are square, that at the centre being 
120ft., and each of those at the sides 89ft. The 
girders are continuous. The river bed will be 
eventually filled up. The batters of the piers are 
1 in 18 and 1 in 36, each pier being 28 ft. 6 in. by 
6 ft. at the top and 39 ft. Gin. by 16 ft. at founda- 
tion level, and having two recesses each 8 ft. 6 in. 
in width in each face. Memel piles 12 in. square 
carry the whole of the foundations, and the bank on 
each side is finished with slopes of 1} to 1. The 
abutments at each end of the viaduct are 6 ft. and 
17 ft. in width at top and bottom respectively, and 
have a breadth throughout of 52 ft. 

The superstructure consists of four main girders, 
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which are spaced 3 ft. 3,9; in. and 12ft. 6in. re- 
spectively from the centre line of the bridge, and 
have a total depth of 11 ft. 6in. from back to back 
of flange angles throughout. Further details of 
this type of bridge are given in Figs. 27 to 39, page 
112. These illustrations largely explain them- 
selves, but a full description will be found on page 
125 of vol. lv. 

The remaining viaduct in the group of railway 
deck bridges, viz., that over the River Mersey on 
Deviation Railway No. 4, carries the Cheshire Lines 
Committee’s Glazebrook and Stockport: Railway 
over the River Mersey, not far from Partington, 
and consists, like the viaduct just dealt with, of 
three continuous square spans, one of 150 ft., and 
the two side ones of 103 ft. each. 

The piers, which have batters of 1 in 10, and are 
28 ft. 6 in. by 6 ft. at the top and 39 ft. 6 in. by 
17 ft. at foundation level, are carried on two rows 
of 3-in. elm battens, one row laid down longitu- 
dinally, the other transversely, resting on 12 in. by 
12 in. Memel pine piles. The bank on either side 
is finished off with a slope of 1} tol. The bridge 
carries a double line of rails, the gradient being 1 in 
135. The main girders are four in number, and are 
spaced 3 ft. 1? in. and 11 ft. 6 in. on either side of 
the centre line respectively. The main bracing of 
the main girders is in six systems, inclined at an 
angle of 45 deg., with which exception and some 
slight modifications arising therefrom, the whole 
arrangement of details and design is identical with 
that of the Irwell Viaduct on Deviation Railway 
No. 5. 

In the case of both viaducts forming the subject 
of this article, mild Siemens-Martin steel is used 
throughout the entire superstructures, with the ex- 
ception of the floor-plates, which are of iron. 

he method of erection at site of these bridges 
may be briefly noted. In each case the side 
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spans were first erected by timber staging be- | 


neath them, running, however, only about two- 
thirds the length of the span, the remaining portion 
being placed in position by overhang until the piers 
were reached. The main centre spans were then 
erected as cantilevers from either side, until junc- 
tion atcentre wasformed. Light cranes secured to 
the cantilevers were employed for handling the 
material, and greatly expedited the work of erec- 
tion. The girders being continuous in both viaducts 
under consideration, materially assisted this mode 








Moore-Lane Swine BripGe. 


of erection. No difficulty was experienced in 
putting in the closing length at the centre, the 
girders being sufficiently light to admit of any 
slight adjustment of position necessary to secure an 
exact junction. The timber staging necessitated 
by this mode of erection consisted in the case of the 
Irwell Viaduct of a main column, of eight vertical 
9 in. by 9 in. balks, braced with 9 in. by 3 in. 


timbers, the centre being placed 29 ft. from that of | 


the pier ; 19ft. nearer the abutment a single row 
of 9 in. by 9 in. vertical balks afforded further 


(See Page 118.) 


support to the platforms, which consisted of 9 in. 
by 9 in. balks, carrying a pair of longitudinal 
12 in. by 2 in. balks running the entire length of 


the staging, and spaced so as to come immediately 


beneath each main girder. 

A double row of 12 in. by 12 in. balks, 10 ft. 
long in the case of the central girders, and 3 ft. 6 in. 
long for each of the outside girders, afforded a bear- 
ing to the girders during erection. The temporary 
timber staging for erection of the Mersey Viaduct 
was of similar type. 
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The bridges which carry Railway Deviations 
4 and 5 over the ship canal itself—those just de- 
scribed being above the ancient waterways of the 
Ir well and Merssy—are both of the lattice-girder 
type, loaded on the lewer booms. 

No, 4 Deviation bridge is a skew one of single 
span, with superstructure consisting of three main 
girders, each having a total length of 156 ft., and 
spaced 28 ft. from centre to centre of each other 
(sse Fig. 40, page 115.) A pair of arches, each 
45 ft. span, connect the main superstructure with 
the bank on either side. The approaches on both 
sides have gradients of 1 in 135. Four pairs of 
rails are carried by the bridge. The main girders 
are 18 ft. in depth (from back to back of angles) 
throughout, and have trough-shaped upper and 
lower booms with main bracing in six systems (see 
Fig. 41, page 113). Other details are shown in 
Figs. 42, 43, 44, 45, 46, 47, 48, 49, and 50, pages 
113 and 115. 

The erection of the viaduct over the ship 
canal, Deviation Railway No. 4, was performed by 
means of timber staging supporting the entire 
structure during building. Travelling cranes were 
arranged to traverse the entire length of the bridge 
on light rails between each pair of girders, and 
facilitated both erection and hydraulic riveting. 
The flooring was of necessity riveted up by hand ; 
the remainder of the superstructure was, as far as 
possible, dealt with by hydraulic riveters. 

The approximate total weight of the structure 
just described may be stated at from 550 to 600 tons. 

The remaining viaduct in the group now under 
construction, viz., lattice girder bridges loaded on 
the lower booms, is that over the ship canal on 
Deviation Railway No. 5. Four pairs of rails are 
carried over the canal by the structure, which is on 
the skew, and has a single span. The rails ap- 
proach and leave the bridge with the standard 
gradient given, viz., 1 in 135. The headway be- 
neath the bridge is in conformity with that given 
throughout, viz., 75 feet. The main girders are 
three in number, 18 ft. in depth, and are spaced 
28 ft. from centre to centre, each having a total 
length of 168 ft. 4in. The overlap of each main 
girder beyond its immediate neighbour is 23 ft. 
With this exception, and that of slightly increased 
span, this viaduct in no way differs either in design 
or details from that already described and illus- 
trated as typical of the group. The method of 
erection and temporary timber staging employed 
were likewise identical. 

As already stated, there are two high-level road 
bridges, one at Latchford and the other at War- 
burton ; both having the necessary 75 ft. clear to 
the level of the water. Our illustration, Fig. 13, 
Plate I., is taken from a photograph of the Warbur- 
ton bridge, but as the two structures are practically 
alike, one description will serve for both. As will 
be seen, the design is on the same principle as that 
of the Forth Bridge, there being two cantilevers, 
with a central girder. The central span is 206 ft., 
and the two side spans 58 ft. each. The roadway 
is 18 ft. wide. There are two footpaths 3 ft. 6 in. 
wide. The total weight of each bridge is 780 tons. 
Both these bridges were built outward from each 
shore to the end of the cantilevers, and the central 
portion of the bridge was lifted from barges in the 
case of the Warburton bridge, and from a stage in 
the case of the Latchford structure, the height of 
the lift being about 75 ft. 


VII.—THE OPENING BRIDGES. 

In proceeding up the canal, the first road bridge 
passed under is that near Runcorn, known as 
Old Quay swing bridge. There is a similarity 
between many of these bridges, so that it will be 
unnecessary to give a yeneral description of all, 
az it would necessitate a great deal of repetition. 
We will, therefore, content ourselves with typical 
descriptions, supplementing them by general di- 
mensions of the principal structures. The Table 
in the next column gives the chief dimensions of 
these bridges. 

Our engraving, Fig. 12, Plate I., shows one 
of the important road bridges, namely, that 
which carries the public thoroughfare at Barton, 
and serves the important centres of Patricroft 
and Barton on the north side of the canal, and 
Stretford, Urmston, &c., on the south. These 
places may almost be said to be suburbs of Man- 
chester. Barton swing bridge is notable also as 
being situated close to the swing aqueduct, which 
carries the Bridgewater Canal over the ship canal. 
As will be seen by our illustration, Barton bridge 
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pivots on an island which has been formed in the 
centre of the canal, and it is on this island also 
that the aqueduct pivots. The latter structure 
may be partly seen in the illustration beyond the 
road bridge, the view being taken looking up 
stream towards Manchester. Part of the old 
masonry bridge, which was not quite removed 
when the photograph was taken from which our 
enzraving has been prepared, may be seen on the 
right ; from which it will be gathered that the ship 
canal here has been constructed on the old bed of 
the Irwell. 

We will, however, follow our usual plan of work- 
ing up-stream, and will begin with the Old Quay 
swing bridge, of which we give a general outline 
view in elevation in Fig. 52, and a plan in Fig. 53, 
page 116. As will be seen, this bridge differs 
essentially from that at Barton, in the fact that 
the pier on which it pivots is on the bank. 

The Old Quay swing bridge is the smallest of this 
type. As in every particular of construction, as 
well as in general design, Old Quay swing bridge 
follows the type adopted for Moore-lane and 
Stag Inn swing bridges, referred to later, we do 
not propose to do more than succinctly glance at 
the leading dimensions of the structure now under 
consideration. The total length of Old Quay 
swing bridge is 235 ft. 114 in., the long arm being 
139 ft. 0,4 in., and the short arm 96 ft. 10;% in. 
The maximum height at centre is 28 ft.; whilst at 
the long and short ends respectively the girders 
are 7 ft. Q9in. and 9 ft. high. The two main 
girders are spaced only 22 ft. 3in. from centre to 
centre ; andthe bracing, which follows in character 
that adopted for Moore-lane swing bridge, is ar- 
ranged in 14-ft. bays. 

Both booms are trough-shaped, stout 64 in. by 
3} in. by }in. angles being employed in each outside 
the webs tu form connection. The end posts call 
for no particular remark, being built upon the lines 
already figured. The upper boom of the long arm 
is built to a curve with a radius of 490.87 ft., that 
of the short arm being correspondingly curved, but 
with a radius of 258.08 ft. The long and short 
ends were laid down with cambers of 14 in. and 
1,5; in. respectively. The main cross-girders at 
centre, 3 ft. 8 in. and 2 ft. in depth at middle and 
ends respectively, are built up of 64 in. by 3} in. by 
4 in. angles, and } in. and j in. webs ; strut dia- 
phragms of 34 in. by 3}in. by }in. angles and }-in. 
gussets being spaced at frequent intervals for 
stiffening. The ordinary cross-girder occurring at 
each vertical post, viz, 14 ft. apart, is curved on 
the upper flange, being 2 ft. 9 in. and 2 ft. 43 in. 
in depth at centre and ends respectively, and are 
built of 3} in. by 3$ in. by 4 in. angles, with ¢ in. 
and § in. flange plates, and # in. and ji; in. webs. 

Five longitudinal road-bearers are spaced at equal 
intervals in each bay, each built up of four 3} in. 
by 3} in. by }in. angles, a 7} in. by # in. flat, 
and a ;5;-in. web ; the depth being 1 ft. 3 in. 

The cross rvad-bearers are built of 8 in. by 2 in. 
bulb flats, with a pair of 3in. by 3in. by # in. angles. 
The floor-plates are of 2-in. material, and support 
the asphalte roadway, 14 in. in thickness. The 
wind bracing is similar to that of Moore-lane 
swing bridge, which we shall describe later. 

The kerbs at each end of the structure are of cast 
iron, and in a similar manner follow the type 
adopted throughout. 

The annular girder is 11 ft. 5) in. radius from 
centre of two webs to centre of pivot, with a depth 
of 16 in. Four radial arms connect it with the 
central pivot. The rollers are sixty in number, 
being 2 ft. 4 in. long, with diameters 1 ft. 3 in. and 
1 ft. O} in. 

The live ring is secured by twelve radial beams 
to the casting at centre bearing on the central pivot. 
The roller-paths are each in eight segments, being, 
like the rollers, of cast iron. 





In principle of design the type adopted for the 
Moore-lane bridge, described below, has been fol- 
lowed on a smaller scale in dealing with the 
annular girder of the Old Quay bridge and the 
working parts in connection therewith, rendering 
it unnecessary to further describe such. 

The leading dimensions of the Moore-lane swing 
bridge are 140 ft. and 98 ft. for span of the long 
and short arms respectively. A perspective view 
of the site of this bridge is given in Fig. 57, on 
page 116, while details will be found in Figs. 58 to 
80, on pages 117 and 120. The maximum height 
of the girders at the centre is 27 ft. 8 in., and at 
the ends of the long and short arms respectively 
the height is 6 ft. and 8 ft. 9$in. The two main 
girders are spaced 27 ft. 3 in. from centre to 
centre, the roadway being carried by cross-girders 
spaced 14 ft. apart, and connecting the main girders, 
The cross-girders are connected with each other by 
six longitudinal road-bearers carrying the flooring 
and roadway. The main girders are carried at the 
centre by four stout cross-girders resting on the 
annular girder, to the lower portion of which is 
bolted the upper roller-path bearing on the rollers, 
which are connected together by the live ring 
framing, and in turn bear on the lower roller 
path, which is fastened down to the masonry 
beneath. The centre pivot casting, around which 
both annular girder and live ring rotate, is simi- 
larly secured to a steel box foundation built into 
the masonry. Our illustration, Fig. 57, page 116, 
shows the construction of the Moore-lane bridge 
in an early stage, the pivot being in course of 
erection. 

The booms of the main girders are trough-shaped 
in section, those at the top being built up of four 
6 in. by 6 in. by 2 in. angles, connecting the flange- 
plates and webs, and flange-plates ranging from 
} in. to 7°; in. in thickness. The lower edges of the 
webs are stiffened internally by 3} in. by 3} in. by 
4 in. angles between the bracing. The webs are 
Jin. in thickness by 2 ft. in depth. The lower 
booms are similarly built of four 6 in. by 6 in. by 
& in. angles, with flange-plates 4} in. and > in. in 
thickness, the webs being } in. metal and 2 ft. in 
depth, and the angles stiffening the upper edge of 
the web internally being of similar scantlings, viz., 
3} in. by 3} in. by}in. A feature in the lower 
boom is the additional height of the web—3 ft. —in 
the two central bays. The boom is strengthened 
in these bays by horizontal plates 8 ft. 9 in. by 
lin., and 6 in. by 6 in. by § in. angles, stout chan- 
nels 12 in. by 4 in. by } in. being attached to the 
web for vertical support. The bracing of the main 
girders is in one system, and in 14-ft. bays, and is 
built up of double plates, four angles, and a web. 
In the long arm the plates range from 10 in. by 
fin. to16in. by Zin., the angles from 3} in. by 
3} in. by in. to 5in. by 3in. by 4in., and the 
webs from ;'; in. to % in. in thickness. In the 
short arm the plates range from 14} in. by } in. to 
16 in. by 2 in., the angles from 3} in. by 3} in. 
by Zin. to 5in. by 3in. by } in., and the webs 
from ;°; in to 2in. The vertical posts at centre 
are built of two plates 1 ft. 6in. by Zin., four 
angles 5 in. by 3 in. by 4 in., eight angles 3} in. by 
3} in. by $in., and a web 12? in. by } in. ; the 
diagonals being composed of two plates 16 in. by 
# in., four angles 5 in. by 3 in. by }in., and 
12}? in. by 2 in. webplates. The end post of the 
long arm is built up of upper and lower framing of 
4in. by 4 in. by $in. angles, joggled over the 
angles of the upper and lower booms respectively 
at their ends ; the webplates, both parallel to and 
at right angles to the centre line of the bridge, 
being g-ia. material. A similar type of end-post, 
arranged to suit the increased height, occurs at the 
end of the short arm. 

The top cross-girders vary considerably in ap- 
pearance, owing to the curve of the upper members. 
In those furthest from the centre of the bridge a 
rounded end is given at the attachment to the 
upper boom of the main girder to gain the re- 
quisite height, whilst in those toward the middle 
of the structure no such arrangement is neces- 
sary. The top cross girders accordingly range 
from a girder 2 ft. in depth, with a pair of 4 in. 
by 4 in. by 4in. angles at top and bottom, and 
double 3 in. by } in. flats for bracing, to a girder 
5 ft. 4} in. in depth, with double 4 in. by 4 in. by 
} in. angles at top and bottom, and four systems of 
bracing at an angle of 45 deg., composed of 3 in. by 
$in. flats secured at their junctions with each 
other by {-in. rivets. 

Passing on now to some consideration of the 
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flooring, the ordinary cross- girders are spaced 
14 ft. from centre to centre, and have the upper 
flange curved, as shown in Fig. 62, page 117; 
the depth at centre being 2 ft. 9 in, and at 
the ends 1 ft. 11 in. Both flanges are made up 
of two 4 in. by 4 in. by 3% in. angles, the upper 
one having additionally a g-in. and a }-in. plate, 
and the lower one having two plates $ in. and 
f; in. thick respectively. Both flanges are 15 in. 
wide. The web is. 2 in. throughout. The cross- 
girders rest directly on the bottom flanges of the 
main girders, and are riveted up both to the flanges 
and web of the same. The longitudinal road- 
bearers are six in number between each cross-girder, 
and are built up of two 3 in. by 3 in. by ;', in. 
angles, and a 7 in. by ;, in. plate for each beam. 
The depth from back to back of angle is 1 ft. 6 in., 
and the web throughout is ,°, in. A 3-in. gusset- 
plate and pair of 5 in. by 3 in. by 3 in. angles 
form connections with the cross-girder at either 
end, the upper ends of the angles being joggled to 
pass over the upper angles—4 in. by 4 in. by ,', in.— 
of the cross-girders, and the lower ends being bent 
so as to connect, not only with the web, but also 
with the bottom flanges of the same. The cross 
road-bearers connect the longitudinal road-bearers, 
dividing the space between two adjacent cross- 
girders into three divisions, which are covered by 
as many buckle plates. 

The cross road-bearers are built up of an 8 in. 
by 7% in. bulb plate, the bulb of which forms 
the lower flange; whilst two 3 in. by 3 in, by 
# in. angles, attached to the flat end of the bulb- 
plate, form the upper flange; and, being carried 
round, pass down the webs of the longitudinal road- 
bearers, thus forming secure connections thereto. 
The two extreme ends of the bulb are reduced 
to the same thickness as the remainder of the bulb- 
plate, viz., js in., to permit the 3 in. by 3 in. by 
# in. angles to pass without joggling, the arrange- 
ment thus forming an exceedingly neat and stiff 
cross road-bearer. Three-quarter inch rivets having 
a 4-in. pitch are employed throughout the cross 
road-bearers. 

The buckle-plates are of iron, 4 ft. 5} in. by 
3 ft. 9} in. by ? in. thick, and having a rise of 
23 in., and secured by j-in. rivets with a 3-in. pitch. 
The hollow between the floor-plates is filled with 
concrete, above which 1 in. of sand and } in. of 
asphalte are spread ; 5-in. wood setts being laid on 
the top for the roadway. 

A stout pitch-pine kerb, 16 in. by 10 in., with a 
guard-plate nosing ,°; in. in thickness, is placed at 
each end of the roadway; inside the kerbs 9 in. 
by 6 in. cast-iron gulleys are introduced for drain- 
age. The pathway is built of 7 in. by 4 in. battens, 
with 3-in. spaces, spanning from the kerb to a 
3 in. by 3 in. by 2 in. angle fastened to the vertical 
posts of the bracing. Beneath the pathway an 
arrangement of heavy 6 in. by 6 in. by Zin. angles 
binds together the main girders, cross-girders, and 
longitudinal road-bearers. The cross-girders at 
centre, carrying the main girders, and resting them- 
selves on the annular girders, are built with a 
curved upper and straight lower flange, being 3 ft. 
6 in. and 2 ft. in depth at centre and ends respec- 
tively. The girders are of 4 in. by 4 in. by 2 in. 
angles, with 4 in. and # in. flange plates, and 4 in. 
and Zin. webs, stiffened by 6 in. by 3 in. by 4 in. 
tees spaced closely together, with ends joggled over 
upper and lower flange angles. Internally the 
girders are stiffened by tees of similar dimen- 
sions and #-in. diaphragm plates, in which 15 in. 
by 13 in. manholes are provided. 

The annular girder has an outside radius of 
15 ft. 5 in., and is built of two concentric -in. 
webs, each 1 ft. 10 in. in depth (Figs. 70 to 76, 
page 120), At both edges of each web a pair of 
6 in. by 4 in. by 7% in. angles form the upper 
and lower booms respectively, whilst below a 
g-in. plate 2 ft. 114 in. in width connects the 
two concentric webs, and runs around the entire 
annular girder; whilst above a plate only 12 in. 
in width, of similar thickness, is attached to 
each circle, and completes the upper boom. Dia- 
phragms of 3 in. by 3 in. by 3 in. angles and 3-in. 
plating are introduced at frequent intervals to 
stiffen the girder. Four radial beams connect the 
annular girder with the central pivot. The beams 
are 1 ft. 8} in. depth by 1 ft. 6 in. over the flanges, 
and are box-shaped, each web being of 2-in. material, 
and the upper and lower flanges of similar thick- 
ness, all being held together by four 3 in. by 3 in. 
by @ in. angles placed outside. 

The junction of the arms is formed by top and 





bottom plates 2 in. and § in. respectively, and 3 in. 
by 3 in. by 2 in. angles forming vertical connec- 
tion. The ends of the radial beams are secured to 
the annular girder by riveting; as shown ; 3 in. by 
3 in. by 2 in. angles, placed inside the beam webs, 
being employed for attachment. The annular 
girder centre is secured by 1}-in. bolts to the cast- 
ing carried by the centre pivot. 

The upper roller-path, which is similarly secured 
to the annular girders by 1}-in. bolts on both sides, 
is 4} in. in depth on the outside and 5}in. in depth 
on the inside ; nine segments are comprised in the 
circle, connected together with 14-in. turned bolts. 
The maximum width of the path is 2 ft. 11} in. 
Both upper and lower surfaces and joints are care- 
fully planed. 

The rollers are sixty-four in number, each being 
2 ft. 5$in. long, with bosses at either end giving an 
additional length of 3 in. each ; they are conical in 
shape, with diameters 1 ft. 4} in. and 1 ft. 1} in. 
A central web inside strengthens the casting. A 
2-in. bolt passing through the roller connects it 
with the live ring on both sides, gun-metal 
washers 1}in. thick being placed between the boss 
of the roller and the web of the live ring. The 
bearing surfaces of the rollers are 2-in. metal, all 
being turned (see Fig. 77, page 120). 

Passing now to the live ring (see Figs. 68 and 69, 
page 120), the outer web consists of a web 12 in. 
by 4 in., stiffened by two external 3 in. by 3 in. 
by 3 in. angles at top and bottom respectively. 
Stout forgings and 1}-in. turned bolts form 
the junctions of these segments. The inner 
web is similarly constructed of 4-in. material 
top and bottom, ;';-in. plates being connected to 
it by 3in. by 3 in. by }in. angles; 2} in. by 
23 in. by # in. angles stiffening the inner edges of 
the ;';-in. plates. The webs are connected together 
at every fourth roller by a }-in. plate 12 in. deep, 
secured by two pairs of 4in. by 4 in. by 4 in. angles 
to the webs. Sixteen radial arms of 6 in. by 4 in. 
by } in. angles connect the outer framing of the 
live ring with the centre casting resting on the 
central pivot. A g-in. plate, octagonal in shape, 
5 ft. 2in. by 5 ft. 2 in., is secured to the top and 
bottom of the casting, revolving on the central 
pivot, and forms connection for the radial arms. 

The lower roller-path is of cast iron, like the 
upper roller-path and rollers themselves, and is 
divided into nine segments. The thickness of 
metal is 5} in. and 4} in. at the inside and out- 
side respectively (see Yig. 77, page 120). 

The kerbs (Figs. 65 to 67, page 117) are of 
cast iron, that for the long span being in three 
portions. The maximum depth is 8 in., 2 in. by 
1} in. metal being employed in the upper and lower 
flange respectively. The upper flange is chequered. 
The corresponding kerb on the abutment is similar 
in design, but of increased depth, and is strongly 
built with 1}-in. webs, being held down by 1}-in. 
Lewis bolts. This kerb is divided into four seg- 
ments fastened together with 1-in. bolts, and is 
chequered on the upper flange similarly to the kerb 
opposite it on the long arm. The kerbs at the 
end of the short span are of similar material and 
of identical design, modified in detail to suit the 
reduced radius of the lesser arm. The construction 
of this bridge and the roller-path is clearly shown 
by Figs. 61 to 76, page 120. 

Stockton Heath swing bridge and Latchford swing 
bridge are two large swing bridges, similar to each 
other in every detail, being constructed from the 
same drawings. Stockton Heath swing bridge carries 
the main road, leaving Warrington in a southerly 
direction, over the canal to the west of Latchford ; 
whilst Latchford swing bridge similarly carries the 
main road between Warrington and Latchford over 
the canal ata point not far from Latchford itself. As 
both bridges, with one or two exceptions, with which 
we shall proceed to deal, follow, on precisely similar 
lines, the type already illustrated and described 
for Moore-lane swing bridge, we merely purpose 
dealing with the leading dimensions of these struc- 
tures, The long arm of each is 148 ft. in length, 
and the short arm 100 ft. in length. The radii 
of upper booms of long and short arms respectively 
are 535.60 ft. and 304.82 ft., the cambers given to 
these arms being 1? in. and 1,;in. The maxi- 
mum height of the structure is 30 ft.; the heights 
of extremities of long and short arms being 9 ft. 
and 13 ft. respectively. The bridge is divided 
into 17-ft. bays, the main girders being spaced 
38 ft. 9 in. from centre to centre. Both booms of 
main girders are trough-shaped and 2 ft. 4 in. in 
depth, with four 7 in. by 4 in. by 3 in. angles, two 


4in. by 3in. by } in. angles, § in. and ,°5 in. web- 
— and flange-plates 2 ft. 9 in. in width, of 
$-in., 75-in., and g-in. metal. The lower booms 
are of uniform height throughout, whilst the cross- 
girders are curved both on upper and lower flanges. 
The roadway is 24 ft. wide, and a footpath 6 ft. in 
width is placed on either side of it. 

A point of interest and departure from the types 
already described is the cast-iron annular girder 
adopted in these heavy structures. The annular 
girder is built up of eighteen cast-iron segments. 
The upper and lower flanges are 3ft. 3in. and 
2 ft. 10 in. in width respectively, the upper flange 
and webs being of 2-in. metal, and the lower flange 
of 3}-in. metal, each segment being strengthened at 
centre by a diaphragm of 24-in. metal. A view of 
the live roller ring is given in Fig. 81, page 121. 

The segments are secured together by 1}-in. 
bolts turned and fitted. The whole of the scant- 
lings and dimensions are, of course, in conformity 
with the increased weight and size of these struc- 
tures; but, as we have already indicated, they 
follow, in all respects, the type already dealt with 
in the previous instances, rendering further com- 
ment unnecessary. 

Having now dealt in full detail, both by illustra- 
tion and description, with the types of bridgework 
involved in the carrying out of the Manchester 
Ship Canal, we naturally pass to some account of 
the execution of the work The bridgework 
throughout has been executed in accordance with 
the latest and most approved practice, the highest 
class of workmanship and materials having been 
exacted with every detail and in all cases. All plates 
and bars have been required to be planed at edges 
or sawn, no sheared edges being permitted. In 
cases where curved edges have occurred, hand- 
dressing by chisel has been performed, except in 
such instances asthe webplates of the vertical posts, 
&c., of the hog-backed girder railway viaducts, 
which have been readily and effectively dealt with 
by a high-speed emery wheel. The junctions of 
plates and bars have required to be truly and accu- 
rately made, and where a number of plates of 
similar width are piled together, as in the booms of 
the girders, exact dimensions have been rigidly 
maintained, securing flush edges to the booms. 

In the case of struts, cross-girders, longitudinal 
floor girders, &c., the method of execution has not 
unfrequently been to build up the member in ques- 
tion, and then saw the ends to any required angle, 
in one operation ; such procedure yielding excellent 
results, flange-plates, angles, and webs being cut 
to an exact and uniform flush surface, cold steel 
saws of about 2 ft. to 3 ft. diameter by } in. 
in thickness, and driven at a speed of from 
5 to 15 revolutions per minute, being employed for 
such purpose. Drilling has been required through- 
out the entire work, a special feature being the 
building up of members and their subsequent drill- 
ing in one operation through all thicknesses of 
material. By such method, as will readily be per- 
ceived, discrepancies in position of holes cannot 
occur, and the frequent trouble experienced when 
assembling together for riveting up parts which 
had been drilled independently of each other, and 
consequently often do not coincide, is entirely 
obviated and done away. 

Such improved methods of drilling lead at once 
to much higher class riveting. Hydraulic riveting 
was employed throughout, except in special circum- 
stances where hand-riveting was necessitated by the 
impossibility of using the hydraulic riveters. The 
usual requirements to secure the highest standard 
of rivet-work were duly exacted, all rivets being of 
sufficient length to fill the holes and make a full- 
sized cup head. Rivets were required to be heated 
to the same heat throughout, and burnt rivets were 
forthwith condemned, loose rivets being, of course, 
ipso facto, rejected. The smithwork in the under- 
taking now under consideration received special 
care, the joggles, corners, curves, and bends re- 
quired being performed either by hand or in 
hydraulic presses. The end-post frames formed an 
important feature of this portion of the work. 
Where four-sided framing was required, the frame 
was built up of two angles, each bent to form two 
sides, the junctions with each other being welded 
and subsequently well hammered, the flux employed 
for welding being sand. 

Turning now to glance briefly at the plant em- 
ployed in the fabrication of the superstructures of 
the Manchester Ship Canal bridges, in so far as 
it presents features of novelty or interest. 





The planing machines employed were of the usual 
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pattern for plate-edge planing, and call for no special 
remark, beyond the addition of an end slide pro- 
vided with separate tool for planing one end of a 
plate at the same time that one of its side edges is 
being similarly treated. Such machines finish a 
plate at two settings, and with the certainty that 
the ends are truly at right angles to the sides. 
Drilling has been performed either by the Arrol 
patent multiple drilling machine, or by single radial 
drills. 

The former consist of a double carriage with 
upright columns, connected by cross-beams to other 
framings for shafts, pulleys, &c. Nine drills 
(more or less, according to size of machine) on 
slides attached to the cross-beam in front, and four 
drills on as many radiating arms at the back, were 
capable of boring either vertically or horizontally, 
in the boom fastened down beneath, and over 
which the machine travelled as each successive 
length was drilled. The fixed drills, which were 
self-feeding, served for all holes of the regular 
pitch, whilst the movable ones, which were fed by 
hand, dealt with the odd holes. 

Such machines will therefore drill thirteen holes 
or more simultaneously in a single boom. These 
machines are driven by ropes running at speeds 
of 1500 or 1600 ft. per minute. At such speed 
about two years is the life of the rope. Con- 
siderable power is absorbed by the friction of the 
overhead pulleys carrying the ropes. Electricity is 
now being employed in some instances to drive these 
machines. 

The single-arm radial drilling machine operating 
one drill is a very serviceable tool, and can make 
a complete revolution round its supporting column. 
Furnished with a bench on either side, fresh work 
can be laid down on the unoccupied bench, and the 
drill immediately turned round to command it, 
thus securing continuous working. Riveting has 
been performed by the Arrol patent hydraulic 
riveter of various sizes, the pressure varying up to 
1000 lb. per square inch. 

The rivets have been heated in small reverbera- 
tory furnaces, designed and constructed by Sir 
William Arrol, and burning blast-furnace residual 
oil, delivered in a fine spray by air at about 20 lb. 
pressure, through a disintegrator of special design. 
‘These furnaces have given most satisfactory results. 
The regulation of the heat is complete; the rivets 
are uniformly heated ; the apparatus is more econo- 
mical than hand fires, and is under perfect control, 
besides being clean and less liable to cause in- 
flagration. The cost of oil for heating some 2000 
rivets per day, ina small furnace 14 ft. square by 
4 ft. long, has been calculated at 4s. 

Passing on now to some consideration of the 
materials used in the Manchester Ship Canal 
bridges, the steel naturally falls to be first dealt 
with. As has been already mentioned in the pre- 
ceding sections, with the exception of small quan- 
tities of iron floor-plates, the superstructures are 
built throughout of Siemens-Martin open-hearth 
mild steel having an ultimate tensile strength of 
not less than 27 tons per square inch of section, 
and not more than 31 tons per square inch of 
section, with an elongation specified to be at least 
20 per cent. in a length of 8 in., and with not less 
than 35 percent. contraction of area. A tensile test 
has been taken from every charge. The soundness 
of the materialand its fitness for service havelikewise 
been tested by cutting strips lengthwise or cross- 
wise 1} in. in width, heating them uniformly to a 
low cherry red, and cooling them in clean water at 
82 deg. Fahr., such samples being required to bend 
in a press to a curve of which the inner radius is one 
and a half times the thickness of the steel tested, 
without failure of any kind. The ductility of every 
plate, bar, or angle was ascertained either by this 
test or by bending similar shearings cold *to the 
same radius, 

The rivet steel was required to have an ulti- 
mate tensile strength of from 26 to 30 tons per 
square inch of section, with an elongation of at 
least 20 per cent. in a length of 8 in., bend tests 
similar to those required for the plates and bars 
being exacted. The angles, tee-bars, &c., were re- 
quired to have clean, sound edges, and all steel 
was specified to be free from laminations and every 
surface defect. All material was required to bear 
the maker’s name or trade mark in addition to a 
distinguishing number, enabling all particulars to 
be immediately traceable. 

With the exeeption of a small parcel of bars from 
Messrs. Palmers’ Shipbuilding and Iron Company, 


Limited, Jarrow, the whole of the material was 





supplied by the following well-known works in and 
around Glasgow : Messrs. A. and J. Stewart and 
Clydesdale, Limited, Mossend ; the Clydebridge 
Steel Works, Cambuslang; the Dalzell Steel 
Works, Motherwell; Messrs. Goodwin, Jardine, 
and Co., Coatbridge ; the Lanarkshire Steel Com- 
pany, Flemington; the Mossend Steel Com- 
pany, Mossend ; Parkhead Forge, Parkhead ; the 
Steel Company of Scotland, Limited, Newton and 
Blochairn. 

The tensile test requirements were fully com- 
plied with, whilst the elongation specified was 
almost invariably exceeded by 3 or 4 or more per 
cent., and the contraction of area not unfrequently | 
ranged as high as between 50 and 60 per cent. 
No difficulty arose in complying with the bend 
test requirements. 

Cast iron entered into the construction of the 
swing bridges, as already stated, in the form of 
kerbs, rollers, races, central pivots, &c. All cast- 
ings were required to be of the highest finish and 
workmanship, perfectly sound and even, with a 
clean skin of uniform thickness, free from flaws, 
such as slag, airholes, blisters, warts, lumps, in- 
equalities, &c. Two sizes of test bars were cast, 
viz., 1 in. by 1 in., and 1 in. by 2 in., the bearings 
in each case being 3 ft. The former size broke 
with loads at centre up to 7} cwt., with ,%, in. 
deflection ; the latter size ranged up to 26 cwt., 
with ;5; in. deflection. The cast-iron work was 
supplied by the following Glasgow firms: (1) 
Messrs. Alexander, Burt, and Co., of Mountblue 
Engineering Works, Camlachie ; (2) the Barrow- 
field Iron Works, Limited; (3) Messrs. Crawford 
and Hay, Strathclyde Foundry, Bridgeton. 

The saddles of the railway viaducts, and in some 
instances the bedplates also, were of cast steel. 
Tests selected at random show an ultimate tensile 
strength of 26 to 32 tons per square inch, with an 
elongation of 10 per cent. on a length of 8 in., 
whilst bend tests 1 in. square in section bent 
without failure to curves of 12 in. inner radius. 
Similar requirements as to freedom from all flaws, 
blowholes, &c., were exacted in the case of cast 
steel. The larger saddles were cast with double 
gates 2 ft. in depth by 1 ft. by 6 in., to insure abso- 
lute soundness, and all castings were annealed some 
three or four days previous to despatch from the 
makers’ works. The steel castings were made by 
the Springfield Steel Company, London - road, 
Glasgow. 

All steel work, after being thoroughly scraped 
and cleaned, was coated with boiled linseed oil, and 
subsequently, after further cleaning and scraping, 
if necessary, with a coat of best red-lead paint. 
All work was drawn out full size on mould loft 
floors, skeleton timber templates being then con- 
structed, from which the work was set out. 

VIII.—BARTON SWING AQUEDUCT. 

The last bridge which we describe is certainly 
the most novel and interesting of the whole series ; 
interesting not only in its engineering aspect, but 
from an historical point of view also, and it may be 
worth while before describing in detail this latest 
product of canal engineering, to glance back into 
the past to the events which led to its construc- 
tion. The Barton Swing Aqueduct carries the 
Bridgewater Canal over the ship canal. The plan 
of carrying a waterway over a waterway was intro- 
duced more than a century ago, and was justly 
then considered a marvel of engineering skill. 
The tale of the Bridgewater Canal has already been 
told in ENGINEERING, but we may repeat a few 
details. In 1737 the Duke of Bridgewater wished 
to provide a better means of communication between 
his collieries at Worsley, and the ‘‘ large village ” 
of Manchester, and to that end obtained an Act 
of Parliament. The powers obtained were not 
made use of, but after the old duke’s death his son 
soon took up the scheme, and in 1759 another Act 
was granted by which powers were given to cut a 
canal from Worsley Mill to Salford, and also to 
Hollin Ferry on the River Mersey. The young 
duke showed more energy in the enterprise than 
his father, and soon took os to put in exercise 
the powers he had obtained. He took counsel 
with James Brindley, who had been a wheelwright’s 
apprentice, but who afterwards became a great 
engineer, as in those days Great George-street 
pupils and technical college students had not been 
introduced to the profession, men becoming engi- 
neers by the light of genius when the chances of 
life put the few opportunities of the day within 
their grasp. Such a fortunate combination occurred 


in the case of Brindley. He was then turned forty 
years of age, but an unknown man, and had 
received no more education than generally fell to 
the lot of his class. He appears, however, to have 
possessed the entire confidence of the duke, who 
was twenty years his junior, and who gave way to 
him in many features of the design of the canal. 
The River Irwell crossed the route of the canal, 
but at a lower level, and the duke proposed to 
follow the orthodox plan of a flight of locks on each 
side of the river. Fortunately Brindley had the 
great and rare gift of being able to think beyond 
precedent—a gift more characteristic of the self- 
made engineer than those trained in orthodox 
canons of the profession—and he proposed that the 
canal should be carried on arches over the river. 
The result was the old Barton aqueduct—of which 
we give an illustration in Fig. 83, on Plate II. 
It may be interesting to add that the Duke of 
Bridgewater spent nearly all he possessed on the 
canal ; but in after years it verified his predictions, 
and brought a large income, so that he died at the 
age of sixty-sevenarich man. Brindley afterwards 
completed the Grand Trunk, the Birmingham, 
Chesterfield, and other canals. He was one of the 
early engineers who recognised the necessity of 
cheap transit to commercial prosperity, and to him 
our fathers owed much of the canal system which 
was constructed inthe second half of the last century 
and the early part of this. It is said of him that, 
asked, when giving evidence before a Parliamentary 
Committee, for what purpose he thought rivers were 
made, he replied, ‘‘ To feed canals, of course.”’ 

The ala. with its masonry approaches, was 
about 600 ft. in length, and 36 ft. in width at the 
top, the water-way being 18 ft. wide and about 
44 ft. deep. The centre arch had a span of 57 ft., 
and the two side arches 32ft. each. In our illus- 
tration of the old aqueduct is shown the super- 
structure of a monkey-barge, with the helmsman 
leaning gracefully on his tiller. The towing-path is 
indicated by the position of the people standing on it. 

We turn from this earlier work to that by which 
it has been superseded. Our illustrations (Figs. 84 
to 88, Plate II., and Fig. 89, page 121) give views of 
the aqueduct. Fig. 84 gives an exterior view of the 
structure, by which it will be seen that it pivots 
centrally, the two arms being of equal length. The 
island in the centre of the canal on which the 
bridge pivots is the same as that on which the 
Barton swing bridge turns, as shown in Fig. 12, 
Plate I. Fig. 85 gives an interior view of 
the aqueduct, and is engraved from a photograph 
taken before the water was admitted to the long 
trough which forms the connecting link for the 
Bridgewater Canal across the ship canal. Fig. 86 
shows more in detail the central part of the span, 
the roller-path, and circular girder. The pinions 
which engage in the semicircular rack by which 
the bridge is turned may also be seen in this view. 
The other two views (Figs. 87 and 88) illustrate the 
ingenious arrangement by which a water-tight joint 
is made between the ends of the canal and the ends 
of the aqueduct.‘ These we shall refer to later on. 
Fig. 89, on page 121, gives an excellent idea of the 
aqueduct in service. 

Turning to the details of construction, clearly 
shown in Figs. 91 to 98, page 124, and Figs. 99 and 
100, page 123, we find that the opening span is built 
up of wrought-iron plates and angles. The top and 
bottom booms are trough-shaped, being 2 ft. deep 
by 2 ft. 9in. wide. The plates generally are 2 in. 
thick, and are strengthened by angles and dia- 
phragms in the ordinary way. The riveting was 
hydraulic throughout. The general design is well 
shown by our illustrations. The tank, or trough, 
which forms the waterway, and takes the place of a 
roadway in an ordinary bridge, is an iron struc- 
ture built up of %-in. plates, and supported by cross- 
girders (see Fig. 90, page 124). The sides have 
butt joints, whilst the bottom has inside and outside 
plating. Each joint is stiffened by angle iron 
3} in. by 2$ in. by in. On the water line, at 
each side, is a stout timber fender, and outside a 
framed continuous girder constructed of double 
angles and plates, which acts as a stiffening piece. 
The extreme length of the main girders is 234 ft. 
6 in., and the width of the bridge to centres of 
booms is 22 ft. 3in. The depth of the bridge is 
33 ft. in the centre, tapering to 28 ft. 9 in. at the 
ends. The tank is 19 ft. wide and 7 ft. deep to 
the rail, and is filled to a depth of 6 ft., thus allow- 
ing vessels of that draught to pass, and giving a 





side above water level of 1 ft. A gain of 18 in. in 
draught of water is thus obtained over Brindley’s 
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old aqueduct. The towpath consists of an elevated 
gallery 9 ft. above water level. It is clearly shown 
on the left side in Fig. 85, Plate II., and Fig. 89, 
page 121. ; 

The aqueduct is always swung full of water, as 
the limited supply of water in the Bridgwater Canal, 
which is sometimes a serious matter in dry seasons, 
rendered it undesirable that the trough should be 
emptied every time the aqueduct has to be opened. 
It was suggested at one time that the water should 
be run out of the trough and pumped back. There 
are, however, manifest objections to this arrange- 
ment. In the firat place, the Bridgewater Canal 
water is fairly clean—it is mentioned with pride 
in the district that fish can live in it—and to pump 
up the foul liquid that flows down from the Irwell 
would seriously detract from its purity ; and in 
order to meet the just demands of certain vested 
interests, it would be necessary to replace the same 
water, and tanks to hold it would have to be con- 
structed. If these tanks were but just below the 
bottom of the aqueduct, they would certainly result 
in the pumps having less todo than if the water 
were taken from the ship canal level ; but, in any 
case, the delay to traffic whilst waiting for the 
trough to be filled, even by very powerful pumps, 
would be fatal to the success of the scheme. Mr. 
Leader Williams had no choice, therefore, but to 
keep the aqueduct always full, and swing the 
water at the same time. He had, therefore, to 
solve the novel and somewhat difficult problem of 
making a watertight breaking joint for the ends of 
the trough. In this he was doubtless much 
assisted by his past experience in designing a some- 
what similar device when he was engineer to the 
Weaver Navigation, and constructed the hydraulic 
canal lift at Anderton. By the aid of our two 
illustrations (Figs. 87 and 88) on Plate II., we 
will endeavour to explain the way in which the 


watertight joint between the trough and the canal |. 


has been made. The shore end of the canal, car- 
ried on a substantial earth bank with retaining 
walls, ends in an iron gate which closes water-tight 
by means of a cast-iron and wood joint. This door 
is shown open in Fig. 87, the illustration being 
prepared from a photograph taken from the centre 
of the shore end of the canal before the water was 
let into this portion. The small quantity of water 
in the bottom is merely that which has drained in 
and been allowed toremain. The ordinary water 
level of the canal comes nearly up to the top 
of the gate. It will be understood that when 
this end gate is shut the water is impounded in 
the canal, and communication with the swinging 
trough is cut off. The description naturally applies 
to both ends, which are alike in their arrange- 
ments. The end of the swinging trough is like- 
wise closed by a door which shuts water-tight, 
the joint in this case being made by a steel 
V-piece on the door closing on to a steel flat 
bar. This door is shown closed in Fig. 87, and 
by the detai’s, Figs. 94 to 97, page 124. A 
cross section of the aqueduct is shown in Fig. 90, 
page 124. Figs. 91 and 92, on the same page, are 
longitudinal sections near the two ends of the aque- 
duct, the recessed bottom to take the doors being 
shown. Fig. 93 is a sectional plan of one side. 
The closing of the door is shown by the detail above 
Fig. 92. The doors of the canal end, and of the 
aquedust, are opened and closed by hydraulic rotary 
engines. With the canal end doors closed and 
the aqueduct doors closed, it is evident the aque- 
duct may be swung without water escaping either 
from the canal or the trough. In order to make a 
water-'ight joint between the trough end and the 
shore end of the canal, recourse is had to a U- 
shaped wedge. One half of this wedge is shown in 
the central part of Fig. 88, Plate II. On the left 
in this engraving may be seen the hinged half of 
the shore end gate, which is open, and on the right- 
hand side, in strong perspective, the swinging 
trough gate, which is closed. It will be under- 
stood that the end of the swinging trough does 
not come quite up to the end of the canal, that is 
to say, the trough is about 2 ft. shorter than the 
space between the two ends of the canal. The 
opening thus left is stopped by the U-shaped 
wedge, so that the whole wedge naturally cor- 
responds to the section of the trough. The 
faces of the wedge, where they abut on the 
trough end on one side and the canal end 
on the other, are of indiarubber. Sections of 
the wedge on side and bottom are given in Figs. 
9 and 100, annexed. A certain amount of slope 
is given to the end of the trough, and to the 





end of the canal, so that the space intervening 
between them is wider at the top than at the 
bottom, so as to fit the wedge when the latter 
is lowered on to the seating formed by the end of 
the canal and the trough end, both the wedge and 
the opening being of the same taper. The method 
of operation, when the viaduct has to be swung 
to allow a vessel in the ship canal to pass, is as fol- 
lows: The gates at the canal ends and trough ends 
are closed, and the water inclosed in the short 
space between them is allowed to run out. 
The U-wedge, weighing 12 tons, is then raised by 
means of four hydraulic rams, two attached to the 
sides and two pressing up from below. In Fig. 88, 
the short connecting-rod forming the attachment 
between the ram and the top of the wedge is shown, 
with the guide through which it works. The 
wedge and the space into which it fits being taper, 
it is evident that by raising the wedge the space is 
no longer filled by it, and thus clearance is given 
to enable the bridge to be swung ; when the bridge 
is closed, the wedge is again lowered into its place, 
the indiarubber strips press on to their seatings, 
and a watertight joint is thus made. It should be 
stated that the division between the aqueduct and 
the canal ends is made on the slope, that is to say, 
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it is not normal to the sides of the canal and bridge, 
but is diagonal. This, of course, is done to give 
clearance to enable the bridge to swing. The ends 
could not be made an arc of the circle swept by the 
bridge in swinging, as that would have complicated 
the form of the U-wedge. 

The combined weight of the water in the trough 
and of the swinging span is about 1600 tons, and 
it will be easily understood that the pivoting 
arrangement was required to be designed with care. 
It is, moreover, especially necessary that the bridge 
should swing with steadiness, and in a perfectly 
horizontal plane, for should any oscillation of the 
water be set up, or any preponderance at either 
end owing to the trough being out of the horizontal, 
undesirable strains on the structure would be 
produced, owing to the movement of the water. 
In Fig. 86 the pivoting arrangement is partly 
shown, and in detail in Fig. 98, page 124. The 
main girders of the structure rest on three cross 
bearing girders (the ends of which can be seen 
both in Figs. 84 and 86), and these rest in turn 
upon a wrought-iron annular girder, also shown in 
the illustrations. To the latter girder is bolted the 
top roller path, which is of castiron. Next come 
the rollers, which are of cast iron. They are 64 in 
number, their mean diameter being 14in., and 
their length 2ft. 8in. There is a taper of 2 in. in 
this length. The mean diameter of the rolling 
circle is 25 ft. The rollers run on 2-in. steel 
spindles, and are attached to a radial frame. The 
rollers are not solid, the metal being 2 in. thick, 
and there is a central annular rib of 2}in. In 
swinging, the aqueduct is guided bya central 
hydraulic press, which is 4 ft. 9} in. in diameter. 
Before turning the bridge, pressure water is ad- 
mitted to the cylinder of this press, and in this way 
about half the weight of the bridge and water is 
taken off the rollers, the total pressure on the ram 
equalling about 800 tons. Thus half the weight is 
taken by the rollers and half by the central 
hydraulic ram, which of course is free to turn, thus 
forming a central pivot. The object is to reduce 
the pressure on the rollers, and obviate to this 
extent the frictionin turning. The cylinder of the 
central pivoting ram is naturally shallow, being no 
more than 2ft. 3 in. deep. It is of cast iron, and 
has a stout steel hoop, shrunk on the outside at the 
upper edge. This cylinder also forms the cenire 
guide for the cast-iron collar to which the radial 
roller frame is attached. In order to transmit the 
turning power the toothed steel rack (already re- 





ferred to) is bolted circumferentially to the outside 
of the annular girder, as may be seen in Fig. 86, 
and the two pinions engaging in this are turned by 
two three-cylinder hydraulic oscillating engines of 
the usual type. The aqueduct is also fitted with an 
hydraulic buffer and a locking-bolt, which springs 
into its place as the bridge closes. 

The aqueduct is fitted up most completely for 
quick handling, there being four hydraulic en- 
gines on the bridge itself, two being for the 
annular motion of swinging the bridge, and one 
at each end for working the gates. There 
are also the hydraulic engines for the canal end 
gates, besides which hydraulic power is provided 
for working the valves which fill and empty the 
space between the bridge gates and the canal end 
gates. In general design, however, the hydraulic 
machinery, as will be gathered from our descrip- 
tion, is similar to that used on the opening road 
bridges. 

The fixed aqueducts, which form the approaches 
to the swing part, are in themselves important 
structures, and have presented one or two difficult 
engineering problems, which, however, space for- 
bids us entering upon here. 

The hydraulic power station is near the aque- 
duct, the same engines and pumps supplying 
a ag aw for the aqueduct and the road 

ridge beside it. Both these structures are worked 
from a lofty and substantial valve-tower, placed 
between them and the central island, a command- 
ing view thus being given to the operator. 

We have more than once seen the aqueduct 
opened, and can speak as to the efficiency of the 
arrangements, the big structure swinging round 
with ease in a few seconds. On one occasion a 
barge was in the aqueduct during the swinging, a 
circumstance which caused alarm to certain occu- 
pants of the steamer passing, ‘‘from the danger 
of overbalancing by the extra weight on one end.” 
We believe it is on record that somewhat the same 
cause of anxiety was expressed when Brindley first 
proposed his aqueduct over a hundred years ago, 
it being thought that mishaps would occur through 
the weight of barges passing, supposing a number 
of heavily laden craft were to crowd on at once. 

IX.—THE DREDGING OPERATIONS. 

The work of excavating the Manchester Ship 
Canal was originally all done in the dry, except- 
ing the length in front of Ellesmere Port. This 
had to be dredged because the Ship Canal Act 
necessitated the traftic from the Shropshire Union 
Canal, and from the docks at its entrance, being 
kept open until the ship canal should be available 
for this traffic down to Eastham, and thus into the 
estuary through the entrance locks there situated. 
However, in the year 1890 heavy floods broke 
through a great many dams which had been erected 
for keeping back flood-water from the ship canal 
cutting ; and in this way a vast quantity of deposit 
was brought into the part excavated. This was 
one of the great disasters which attended the prose- 
cution of the work, and caused a large amount of 
delay, besides entailing heavy additional expenses 
and much anxiety to all engaged on the work. 
It was then determined that it would be preferable 
to dredge this deposit away in most cases rather 
than repair the dams and pump the cuttings dry 
again ; for, in any case, there would have been the 
dams to remove after the sections had been filled, 
so that dredgers would have had to have been 
brought on to the work in any case. At first the 
dredging was carried on in each of the districts into 
which the work was divided by the agents in charge 
under the company, but the procedure was not 
sufficiently rapid to keep pace with the rest of the 
work, The drawbacks of divided control were 
apparent, as the engineer of each district was too 
busy with other matters to give his undivided 
attention to devising the best means of carrying out 
dredging operations ; which were therefore prose- 
cuted on ordinary known lines according to the 
approved methods pursued in this branch of engi- 
neering. Early in 1892 it became apparent that, 
if the canal was to be opened by the beginning of 
the present year, more vigorous methods would 
have to be pursued. Under these circumstances, 
the executive determined, under the advice of Mr. 
Leader Williams and Mr. G. H. Hill, the corpora- 
tion engineer, to form a separate department 
under the superintendence of Mr. A. O. Schenk, 
M. Inst. C.E., an engineer who had been engaged 
for some time on the canal works, and who had 
had considerable experience in work of this class. 
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THE BARTON SWING AQUEDUCT; MANCHESTER SHIP CANAL. (See Page 122.) 
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THE MANCHESTER SHIP CANAL; STONEY’S TIPPING CRANE. (See next Page.) 
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Fig, 101. 


Mr. Schenk’s first step was to bring on tothe work | purposely for the ship canal. The ladder is, working in favourable ground, and her range for 
a quantity of additional plant. Up to then the/|situated in the stern, which is divided to accom- | depth is35 ft. This dredger has two sets of triple 
dredging had been chiefly carried on at the sea/modate it, and the vessel was designed to steam | expansion engines and two steel boilers. 

end, but the Manchester section most urgently | with facility in either direction. To this end she he Manchester was, however, installed when 
required attention. In all ten dredgers have been | was fitted with four screws, having lines of shafting |Mr. Schenk was appointed, and another dredger, 
engaged on the ship canal work, most of which are | carried from end to end. There are also three | the Bollin, was also on the ground just ready for 
self-propelling and one a hopper dredger. This is| rudders, two at the stern and one at the bow. The| work. Then two other vessels, the Irk and the 


the Manchester, built by William Simons and Co. | capacity of the Manchester is 850 tons an hour, | Medlock, were built, of similar design to the Bollin 
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and like her. Mr. Walker had had constructed 
two other dredgers, the Mersey and the Irwell, 
supplied by Fleming and Ferguson. The Bollin, 
the Irk, and the Medlock are each capable of rais- 
ing 500 tons an hour from a depth of 30 ft. There 
were also ordered twenty-four steel barges especially 
designed for the work, and nine Stoney’s tipping 
cranes, also especially designed for the operations 
to be carried on. In Fig. 101, page 125, we illus- 
trate this new form of crane, and in Fig. 105, 
page 127, is shown one of the boxes used in con- 
nection with it. Figs. 102, 103, and 104, on page 
127, illustrate the new barges designed to work 
with this crane. We will first describe the method 
of transporting material, which has been devised 
especially to expedite this work, as it is one of the 
most interesting and instructive features in con- 
nection with the construction of the canal, although 
we shall have to do some violence to chronology, 
and shall have to return to earlier work later on. 
The nine cranes ordered were specially designed 
by Mr. F. G. M, Stoney, and constructed by 
Messrs. Ransomes and Rapier, of Ipswich, to meet 
the requirements of the system of dredging designed, 
in which the dredged material is conveyed from 
the dredger in steel boxes, carried in the well 
of a barge, to wharves on the banks of the canal, 
on which are placed one or more of the cranes. 
Our illustrations (Figs. 102, 103, and 104) show 
the position of the spoil-boxes in the barges. 
The boxes are lifted successively off the barge, 
and are either discharged into an ordinary con- 
tractor’s wagon and conveyed to a distant spoil- 
ground, or tipped into a shoot leading on to a low- 
lying spoil-ground behind the wharf. In making 
the inquiry for these cranes it was specified that 
they were ‘‘to lift a box of 3§ cubic yards capacity 
—say 5 tons weight—from the barge, to slew and 
tip into a wagon behind, and return the empty box 
to the barge within one minute ; the radius of the 
crane to be 16 ft. to 18 ft.; the maximum 
height of lift to be 20 ft; the box to be constructed 
so that it could be discharged by the crane driver 
from the foot-plate. This might be effected by 
having hinged doors at the bottom, tumbling out- 
ward, or by tipping, by an arrangement on trun- 
nions. The cranes to have travelling gear for run- 


ning up and down the wharf, and to be able to lift 
and slew without having to be fastened down to the 


road.” The above requirements have all been 
fulfilled in the nine cranes supplied by the makers, 
Messrs. Ransomes and Rapier, with the exception 
that the boxes, instead of being of 3} cubic yards, 
have been made 4 cubic yards capacity. Mr. 
Stoney, as will be seen, preferred to effect the 
emptying of the boxes by tipping on trunnions, and 
he first proposed to do this by a differential travel 
of the lifting ropes dependent upon a reduced 
diameter of the winding barrel of the crane. The 
device acted admirably in a model which was made, 
and was altogether a very pretty action ; but it was 
objected that the tipping would not be under the 
control of the driver, and therefore, for this and 
some other reasons, it wasabandoned. The ultimate 
result was that the crane we now illustrate was 
devised, and has been found to answer admirably. 
Nothing could be more expeditious than the manner 
in which the boxes are picked up, are turned over, 
emptying their contents into the wagons, and are 
then returned to the barges. 

The cranes, as manufactured, have two barrels 
independently driven, so that they can be turned 
together or in opposite directions at will, in order 
that the tipping action may be independent of 
balance of the load. Four steel ropes are used to 
carry theload. A steel crossbar with four sprocket 
wheels is suspended from the crane in the bights 
of two short pitch chains, the ends of which are 
attached to the four ropes. The outer ends of the 
crossbar are provided with similar sprockets, each 
of which carries a short loop of pitch chain. The 
buckets containing the materials to be tipped are 
provided with like sprockets on their ends, and the 
endless loops of chains are easily and quickly 
dropped under these sprockets, thus attaching the 
load to the crane. 

The two ropes fixed to corresponding ends of the 
short pitched chains are wound as twin ropes, on the 
double thread groove on one barrel, while the pair 
of ropes fixed to the opposite corresponding ends of 
the pitch chains are similarly wound on the other 
barrel. Thus all four ropes are directly wound by 
the crane, and so long as the barrels move together 
in the same direction the load is lifted as in an 
ordinary crane, but when the barrels are moved in 





opposite relative directions, the load does not lift or 
lower, but a rotating motion is given to the cross- 
bar, and is communicated to the bucket by means of 
the two chain loops. This rotating motion is, of 
course, performed by the steam power, and is en- 
tirely under the control of the driver as to extent 
and direction. The box may be rotated a com- 
plete revolution or more, or only through a few 
degrees. Also it may be rotated in one direction, 
and stopped and rotated in the opposite direction. 

This facility is of great practical use in many 
ways. For example, in tipping dredged materials 
containing water, the water is frequently poured 
out in one direction, and the solid materials after- 
wards tipped in the opposite direction. Similarly, 
in tipping into trucks, it has often been found con- 
venient to tip part of the load in the direction of one 
end of the truck, and the remainder in the other 
direction ; this is easily performed by simply revers- 
ing the engines. The new system of dredging, of 
which Mr. Stoney’s crane forms so important a part, 
depends on the possession of the special barges 
we illustrate in Figs. 102, 103, and 104, page 127. It 
will be seen that the barges themselves contain no 
spoil, the material being carried in the boxes. The 
method of operation is as follows. The barges are 
brought alongside the dredger, and are moved past 
the shoot by means of a warping capstan. The 
shoot is arranged to deliver into the boxes, which 
are thus filled in turn. When the loading is com- 
plete, a tug takes the barge to the nearest crane, 
and when it is moved within reach of the jib the 
ropes are lowered, so that the two bights of pitched 
chain can be slipped under the toothed trunnions by 
an attendant. This is an operation most easily per- 
formed, it being even more expeditious than 
putting a hook into a ring, as one part of the attach- 
ment—the trunnion—is steady, and does not require 
holding, so that the man has both hands free for 
the chain. It is attention to apparently trifling 
details such as this that expedites work. The boxes 
are lifted and tipped in the manner described, and 
are then immediately returned to their berth 
on the barge. In order to facilitate their being 
easily placed in exact positions—a matter of 
some importance in the filling from the dredger 
shoot — cast-iron guides faced with hard wood 
are fixed to the well-deck of the barge. Each 
barge carries 20 of these 4-yard boxes. The 
well-deck upon which the boxes stand is 15 in. 
below the main deck of the barge, the main body 
of which is quite water-tight. The well-deck is 
somewhere about the water line, it being a little 
below water line while the boxes are full, but some- 
what above when they are empty. There are 
scuppers leading from the well overboard. The 
consequence of this arrangement is that water 
which comes down the dredger-shoot and overflows 
the top of the box runs into the well, from whence 
it drains out through the scuppers, only that small 
part being retained in the bottom of the well which 
is due to the immersion of the barge when loaded, 
bringing the well-deck below the load-water line of 
the barge. When the boxes are empty the well- 
deck rises above the load-water line, and the well 
is drained dry by the scuppers, and thus the empty 
boxes are prevented from floating and toppling 
over. 

Formerly the dredged material was shot from the 
dredger into wagon bodies, which were made de- 
tachable from the wheel frames for the purpose. 
At first sight this would seem the more perfect 
arrangement, but directly one sees both systems 
at work side by side—as they were for some time 
on the ship canal—one recognises the superiority 
of the new system. This lies chiefly in the ease 
with which the boxes are attached to the lifting 
gear of the crane, and also to the difficulty of 
placing the wagon bodies on the wheels, an opera- 
tion requiring four men and a good deal of 
manceuvring with levers, all of which takes time, 
whilst the boxes are overturned into the wagons 
almost instantaneously, entirely by the crane driver 
on the foot-plate. Of course, where a shoot is used 
to take soft material to a spoil-ground near by, the 
advantage is more apparent. 

The effect of the introduction of this system was 
soon apparent when the cranes had got fairly to 
work. In June, 1892, it was estimated that 
2,000,000 yards would have to be dredged to 
enable the canal to be opened for traftic, and 
though the full depth of 26 ft. was not obtained 
throughout by the day of opening, we know that 
ocean-going ships have been brought up to the 
docks at its head. By July last one and a half 





millions of the two million cubic yards had been 
deposited, and by the end of the year the two mil- 
lion cubic yards had been slightly exceeded. In the 
two million cubic yards first estimated there were 
300,000 cubic yards of rock, and it is, we believe, 
only in one or two places where this occurred that 
the full depth was not obtained. 

In the original system of dealing with dredged 
material, as carried out in the lower part of the 
canal, the spoil was conveyed to sea. This deposit- 
ing ground was twenty-five miles out, and even 
then the barges were often weatherbound. As 
the canal company had large areas of waste land 
on the course of the canal, it was determined 
to use them for depositing purposes,and the result 
has been that not only has there been a large 
saving in time and labour, but the ground has 
often been greatly improved by being raised. 

In removing rock from the bed of the canal, blast- 
ing often had to be had recourse to. The explosive 
used throughout was tonite, the charges varying 
with the depth of hole from 4 1b. upto 101lb. The 
drilling was carried on in the usual way, sometimes 
by hand and sometimes by power. When the 
rock was stratified it was blasted off in lumps, 
generally of a few pounds weight, but in a few 
cases reaching two tons, pieces which caused some 
little trouble in handling. Rails, contractors’ 
wagons, and other parts of plant which had become 
submerged, were also often troublesome. The 
greatest difficulty, however, arose when dealing 
with the dead red sandstone, not bedded, which is 
plentiful in the district. Here the effect of the 
explosion was to reduce the rock to a mass of sand, 
very difficult to get into the buckets. 

In our illustration of the spoil-box (Fig. 105), 
on page 127, it will be noticed that the corners 
are rounded both in plan and elevation. The box is 
composed of three plates, one long one forming the 
sides and bottom, and two end plates, the latter being 
flanged. It was some time before this form of con- 
struction could be obtained, but ultimately the con- 
tractors laid down flanging plant, and 470 boxes 
were ultimately made on this principle. The value 
of rounded edges lies in the greater facility of 
handling and discharging, the shape lending itself 
to being directed with the wooden guides on the 
barge. The advantages in construction will aleo be 
manifest. 

We have said that the: barges were taken from 
the dredger to the crane by tugs ; but this was by 
no means invariably the case. Along the whole 
line of the canal a full-gauge railway was laid 
down—it was known as the *‘ overland route ”— 
and advantage was taken of this to use locomotives 
for towing the barges. The plan was found exceed- 
ingly convenient, the engines taking good loads, 
and being far more expeditious in getting through 
the work than the tugs. The advantage was not 
so greatly apparent in the speed of towage as in 
the readiness of the locomotive to take another barge 
back immediately on the return journey, whereas 
the tugs had to turn round, an operation requiring 
some little time. _ 

Having so far dealt with some of the more salient 
matters connected with the dredging work since Mr. 
Schenk took it in hand, we will return to an earlier 
period to refer briefly to an interesting feature in 
connection with this part of the work of construct- 
ing the canal. In Figs. 106to 110, Plate III., we 
illustrate Price’s soil transporter, which was de- 
signed and constructed by Mr. John Price, of 
Grappenhall, Cheshire, who was agent fcr the six 
lower sections of the ship canal. The arrangement 
is clearly shown by the illustrations. This machine 
was fully described in vol. lii., page 90. It was 
used for some time on the canal for transporting 
soil from the dredger to the railway trucks as 
shown. 

X.--THE DRY EXCAVATION. 

The material that was required to be removed, to 
form the Manchester Ship Canal, is calculated to 
amount to 534 million cubic yards, of which 12 
millions were sandstone rock. Of these totals 114 
million cubic yards of rock were removed by exca- 
vation, whilst half a million cubic yards were 
dredged. Of the softer material 38} million cubic 
yards were removed by excavation, whilst three 
million cubic yards were dredged. In addition to 
the dredgers, 97 steam excavators were employed, 
and for the conveyance of material to the spoil 
grounds, 173 locomotives and 6300 trucks and 
wagons were used. As before stated, a 4 ft. 84 in. 
gauge railroad was laid along the whole course of 
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the canal, in many places on both sides. These 
lines, together with the numerous sidings, and those 
laid in the bed of the canal purely for excavating 
purposes, amounted to a length of 228 miles. The 
rate of excavation varied from ? million to 1} 
million cubic yards per month, according to the 
difficulty of the work. 

The bulk of the work was done by the steam 
navvy made by Messrs. Ruston and Proctor, of Lin- 
coln, but perhaps the more interesting, because the 
more novel, machines engaged were the French and 
German land dredgers, which we illustrate on our 
two-page plate in Figs. 113 and 114, Plate IV. 
These we will describe presently, and in the mean- 
time will return to Messrs. Ruston and Dunbar’s 
navvy, of which we give an illustration, as made by 
Messrs. Ruston and Proctor, in Fig. 115, page 128. 
At the 1885 summer meeting of the Institution of 
Mechanical Engineers, held at Lincoln, Mr. Joseph 
Ruston read a paper* in which much valuable infor- 
mation was given respecting this machine, and from 
which our illustration (Fig. 115) and the details given 
are taken, Although the steam navvy is now well 
known to those engaged in work of the nature in 
which it is employed, it has done so much work on 
the canal that it will be necessary to make more 
than passing reference to it in order to fulfil the 
programme we have set before us in preparing a 
description of the canal and its method of construc- 
tion. By our engraving it will be seen that the 
steam navvy consists of a strong rectangular 
wrought-iron frame, which forms a base to which 
all parts are secured, and which is mounted on 
wheels. -The motive machinery, consisting of a 
steam engine and vertical boiler, is placed at the 
back, as shown. A wrought-iron tower carries the 
top pivot of a crane jib, the lower pivot resting on 
the girders attached to the main frame. The jib 
is composed of two sides, which are united only at 
the post and at the outer end or pivot, leaving a 








* See ENGINEERING, vol. xl., pages 178 and 202. 











long slot between them. In this there swings an 
arm, adjustable as to length, and depending from 
a fulcrum fixed on the upper member vf the jib. 
At the base of the post is a circular platform, on 
which a man stands to regulate bya handwheel the 
reach of the arm. The scoop is fixed at the lower 
end of the arm, and is raised or lowered by the 
main chain, which passes over the extremity of the 
jib. The machine is operated by two men, known 
a3 the ‘‘driver” and the ‘‘ wheelman,” The method 
of working is as follows : Supposing the navvy to 
be in position for work, the bucket is lowered until 
its arm is vertical, as shown by the dotted lines at 
A (Fig. 115). The wheelman regulates the length 
of the arm by means of his handwheel, so that the 
cutting edge of the bucket shall get its proper grip 
of the soil. The driver throws into gear the main- 
chain drum, and the scoop is dragged forwards and 
upwards by the chain into the position B (Fig. 115), 
describing a circular arc of about 80 deg. By the 
time it reaches the top it is fully loaded, and the 
driver throws the drum out of gear and holds it 
with a foot-brake. At the same instant the wheel- 
man, by easing his foot-brake, allows the bucket to 
fall back to position C, clear from the face of the 
bank. The contents of the bucket have now to be 
placed in the wagon, and to do this the driver 
swings the jib round till the bucket is over the 
wagon, when the wheelman releases the catch by 
means of a cord, and, the door falling open, the 
contents drop through. The driver then swings 
the jib back again, and at the same time lets go the 
foot-brake of the chain drum, thus causing the 
bucket to descend through a sort of spiral course, 
until he brings it up sharply by the brake in the 
position D. The wheelman at the same moment 
adjusts the fall by means of his brake, so as to 
lower the bucket once more to the first position at 
A, the reach of the arm being adjusted for the next 
cut. During the fall the door of the bucket closes 
and latches itself automatically by its own weight. 
After the machine has removed all the earth within 





its reach, the jack screws are eased, and the pro- 
pelling gear being put in action, a movement of 
three or four feet forward is made. 

The great advantage of the steam navvy is that 
it will excavate any material capable of being cut, 
such as sand, gravel, chalk, and clays of all kinds ; 
digging out materials that would require blasting 
if worked by hand. It can also deal with these 
materials when mixed with h eavy stones, cutting 
through seams of flint, shale, slate, &c. In the 
case of the ship canal this property of dealing with 
hard material was especially emphasised, the 
steam navvy cutting its way where some of the 
larger machines, such as the French and German 
excavators, would have been brought to a stand- 
still. The bucket of the navvy has a cutting edge 
of steel, and is proteoted by four strong steel 
teeth, which can be removed if required. These 
machines were originally made to weigh about 
22 tons, but the construction was afterwards 
strengthened and added to, so as to put another 
10 tons into the weight. Nearly 50 per cent. has also 
been added to the original capacity for work. At 
first 180 to 190 wagon loads were considered a good 
day’s work, but with the improved machines 240 to 
250 wagons have been often filled in a day of ten 





hours ; or even more under favourable conditions. * 


The steam navvy packs the material more closely 
in the wagons than when hand work is used. With 
extra large wagons of 4 cubic yards, a total of 
nearly 1000 cubic yards per day has been reached. 
Different sized buckets are used, according to 
the nature of the material attacked, the number of 
cuts per hour remaining constant. For the very 
hardest clay, intermixed with stones and boulders, 
a bucket of 1 cubic yard is used, and for other hard 
stuff 1}-yard bucket. For loose earth, sand, 
gravel, or drift, a 14 or even a 1? yard bucket can 
be applied. In moving the machine, laying rails, 
&c., about ten minutes per hour are generally 
occupied; the number of cuts per hour under 
these circumstances—i.e., in 50 minutes’ actual 
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cutting—is generally 60, which brings the total 
to 600 buckets per day of 10 hours. The average 
cost of working is from 3/. 10s. to 41. per day, 
including wages of 12 tol4men. For the South 
of England, in one case, the cost of working 
—10 cwt. of coal, horses and driver, stores, &c. 
—is put down by Mr. Ruston at 5/1. 4s. 10d. ; in 
another case, in Scotland, the cost was 2/. 18s. 9d. 
per day. Depreciation, repairs, and interest on 
capital would be another 1l. perday. The total cost 
of a 32-ton machine is 1175/. at the works, carriage 
and erection being about 751. The figures naturally 
vary under different conditions. Reckoning by the 
yard, Mr. Ruston puts down as a fair price for the 
cost of excavation in sand or gravel 1$d. per cubic 
yard, and 2d. per cubic yard for hard clay. A 
saving ranging between 2d. to 6d. per cubic yard 
over hand labour may, Mr. Ruston says, be reckoned 
upon, taking 10d. per yard as cost by hand labour 
for stiff brown clay, and for stiff, hard, tough clay 
containing boulders from 4 cwt. to 4 tons, 1s. 6d. per 
yard. With one of the earlier machines 4jd. per 
yard was the cost when working in material of the 
latter description. After making allowance for all 
attendants to the machine, and those engaged 
in connection with it, the work done by the steam 
navvy is equal to that of sixty or seventy men. The 
general advantages to the contractor of the quicker 
work of the steam navvy will be apparent. 

Mr. Leader Williams says that the Ruston and 
Dunbar steam navvy—of which no less than fifty- 
eight were used on the canal works, the largest 
number ever employed on any work—has a power 
of removing hard material which is greater than 
that of any machine, soft sandstone rock having 
been excavated without blasting, explosives being 
required only in hard rock. He attaches importance 
to the self-propelling power of the machine, but its 
great weight leads to heavy timbering being required 
on very soft ground. He found 600 to 700 cubic 
yards per day a fair average, but these figures have 
been largely exceeded on the ship canal under very 
favourable circumstances. An analysis of the 
records of working on the ship canal shows that 
the best day’s work was 1100 cubic yards, that 
being naturally in light soil. A fair day’s work is 
700 cubic yards, and a fair day’s work in clay 450 
cubic yards, in a day of ten hours. The fact that 
the steam navvy will only cut forward is a disad- 
vantage. The navvies on the ship canal differed in 
a few details from the type we now illustrate, and 
the cost was stated to be about 2000/., but this 
includes many improvements and extras. Its work- 
ing expenses, including coal and wages, were found 
to be about 30s. per day, or 0.55d. per cubic yard 
excavated, but this estimate evidently does not 
include so much as that given by Mr. Ruston, 
probably only the three immediate attendants on 
the machine, there being sixteen men in all. 

Before proceeding to deal with the French and 
German land dredgers, already referred to, we will 
briefly describe two other excavators of English 
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make, as these, although differing in construction, 
act on the same principle as the Ruston and Dunbar 
navvy. The first of these is the steam crane ex- 
cavator constructed by Messrs. J. H. Wilson and 
Co., of Liverpool, which we illustrate in Figs. 116 and 
117, on page 128. Mr. Leader Williams states that 
this machine, of which several have been employed 
on the canal, has done good work. It is compara- 
tively light, and, therefore, easily moved. It can 
perform a complete revolution round its centre, 
and thus can work either way, cut out corners, dress 
slopes, &c., in a better manner than the ordinary 
steam navvy. As will be gathered from our illus- 
tration, Fig. 116, the machine consists of an ordi- 
nary 10-ton locomotive crane with an excavator 
attached to the jib; the whole being carried on a 
steel truck fitted with wheels to run on standard 
gauge, and with four additional wheels on the same 
axle to run on a 7-ft. gauge packing rail when lift- 
ing the heaviest loads. The boiler and crane engines 
are of the usualtype. The bucket is carried on arms 
as shown, the principal feature being the method by 
which the bucket is fed up to its work. This is done 
by a special steam cylinder bolted to the arms carry- 
ing the bucket, and by means of which the bucket 
can be moved in or out 2 ft. In operating the 
machine the bucket is first lowered to the bottom 
of the cutting, and then fed up to its work, the 
valves being controlled from the footplate. The 
crane lifting gear is then put in operation, and the 
bucket is thus swept up. the face of the cutting. 
Should an obstruction be met, the bucket can be 
drawn back. Cuttings up to 20 ft. deep and 40 ft. 
wide have been worked. Mr. Williams says the 
average capacity of this machine may be taken at 
600 cubic yards per day of ten hours. On the 
canal in actual practice the best day’s work was 
630 cubic yards, the average being 400 cubic yards 
per day of ten hours. This machine, it will be 
understood, only worked in light soil. Messrs. 
Wilson inform us that the output has gone 
as high as 1200 cubic yards in a day of eleven 
hours. On one occasion when excavating 880 
cubic yards in a day of eleven hours—including 
time lost in starting in the morning and stopping 
in the evening— with fourteen men in attend- 
ance (ganger, driver, firemen, two platelayers, 
and eight navvies attending to roads and wagons, 
&c.), the working expenses were 3l. 12s.; or a 
fraction under 1d. per cubic yard for excavat- 
ing and delivering into wagons. Mr. Williams 
puts the working expenses at 25s. per day, or $d. 
per cubic yard excavated, but here again, as in the 
case of the steam navvy, he evidently does not 
include so much labour as the makers do in their 
estimate. The total weight of the machine is 35 
tons. 

The remaining excavator of this type to which it 
remains to make reference is known as Whitaker's 
steam crane navvy, seventeen of which machines 
were supplied for the canal work by Messrs. Whitaker 
Brothers, of Horsforth, Leeds. Our illustration, 
Fig. 118, page 129, shows the arrangement. The 
cost of this machine was less than that of those 
already referred to, being but 8001. Mr. Leader 
Williams informs us that the working expenses may 
be taken at 25s. per day, but doubtless he forms 
his estimate on the same basisas in the two former 
cases, and therefore does not include so much 
labour as Mr. Ruston and Messrs. Wilson did. 
The average work Mr. Williams found could be 
turned out was 500 cubic yards per day of ten 
hours, the cost of working expenses per cubic 
yard working out at jd. The best day’s work 
done on the ship canal was 720 cubic yards in 
light soil. The chief advantage claimed for this 
machine is that the portion doing the work of 
an excavator is merely attached to an ordinary 
steam travelling crane, and by a few minutes’ work 
itcan be removed, so that the crane may be used 
separately for ordinary purposes. The excavating 
arm and bucket can be fitted to any ordinary pat- 
tern of steam locomotive crane. There are two 
main attachments, one for tine bucket arm and the 
other for an oscillating cylinder, which works the 
in-and-out rocking motion of the bucket. 
The cut is made in the ordinary way by the 
winding and hoisting chain. In the rocking 
motion the steam pressure on the piston of the 
oscillating cylinder gives a thrust equal to 5 tons, 
which, by means of the bellcrank lover, is multi- 
plied to 10 tons. As the hoisting chain draws up 
the bucket, the cut is made by the oscillating 
cylinder keeping the bucket up to its work on the 
face of the cutting. Should a large boulder meet 





the teeth of the bucket with a greater resistance 
than J0 tons the resistance overcomes the steam 
pressure on the piston, and the bucket comes back 
from the face of the excavation without the hoisting 
being checked, and when the resistance is passed, 
the steam pressure forces the bucket back to its 
work. Another advantage, which is said to be of 
no little importance, is that the construction of the 
bucket arm causes the hoisting chain to pull directly 
over the teeth of the bucket at the beginning of the 
cut, thus easing the stress on the trunnions. Two 
of these machines working in the Salford Docks 
had 14-yard buckets, the cranes being 10 tons, and 
weighed complete 32 tons. They are reported to 
have filled 800 cubic yards daily. For 5-ton cranes 
the buckets are of 1 yard capacity. 

The French land dredgers, already referred to, of 
which we give a general view in Fig. 113, on our 
two-page Plate IV., were four in number, and were 
constructed by Messrs. J. Boulet and Co., of Paris. 
Figs. 119 and 120, page 129, are respectively a cross 
section showing the buckets and ladder, and a 
longitudinal section through the motive part of the 
machine. The method of operation will be clearly 
gathered from our illustrations. It will be seen 
that the machine is really a modification of the 
usual floating dredger ; the hull of which is replaced 
by a large covered carriage upon which is mounted 
the actuating machinery. The wheels of this car- 
riage run upon rails laid on the bank above, the 
machine being self-propelled by means of a pitch 
chain and wheel gear. These machines differ from 
floating dredgers in the important respect that the 
travel of the chain of buckets is reversed, that is to 
say, the business stroke is when they are approach- 
ing the machine, as will be seen by the illustrations. 
For this reason the buckets have no back-plates, 
that is to say, they are open at the side next the 
chain, and in place of emptying themselves over the 
top, as in floating dredgers, they are discharged 
through the open back. The first cost of the French 
machines used on the canal was about 2500]. In 
favourable soil they will remove a large quantity of 
material. Mr. Leader Williams has given the best 
day’s performance on different sections of the canal 
as follows: No. 3 section, 1943 cubic yards ; No. 5 
section, 1624; No. 7 section, 2250; No. 8 section, 
2025 cubic yards. These are remarkable figures; but 
the soil and other circumstances must be suitable 
in order to afford such results. The average day’s 
work on all the districts is about 1500 cubic yards of 
soft material. If 440 wagons, containing 1650 cubic 
yards, were filled per day on No. 8 section by the 
‘*Frenchman,” it was considered a fair day’s work. 
A bonus of a penny per cubic yard was paid to the 
men on everything above this quantity. For the 
excavation of this quantity of material the average 
daily expenses of the machine in wages of crew, 
coal, stores, and repairs, the last item being heavy, 
were about 60s., or 0.44d. per cubic yard excavated. 
There were employed upon the excavator an engine- 
driver and a stoker, and round it a number of men 
varying from 28 to 43, the average number being 
35 ; the roads required frequent moving. In these 
machines a special locomotive is required in attend- 
ance upon the excavator; for although it is tra- 
versed by its own power over the train of wagons 
it is filling, its movement is not sufficiently rapid. 
The wagons are also kept in motion in the opposite 
direction by the attendant locomotive. The weight 
of these machines is at least 80 tons. They travel 
on steel rails weighing 801b. per yard carried by 
cross sleepers spaced about 2 ft. apart. 

The German land dredger, a general view of which 
is given in Fig. 114, on our two-page Plate IV., 
is made by the Liibecker Maschinenbau-Gesellschaft 
of Liibeck, and was generally known by the canal 
engineers as the ‘‘Liibecker,” or by the men on the 
work as the ‘‘German ;” whilst the other machine 
was called the ‘‘ Frenchman ”’-—perhaps still more 
often the ‘‘Frenchy.”’ By reference to our illus- 
tration of the German machine—of which three 
were employed on the canal—it will be seen to be 
like the Frenchman in general design, the chief 
difference being that the hut containing the motive 
machinery-—or hull, as it would be in a floating 
dredger—is made of such a width that the rail- 
way wagons can be run right through the centre 
(Fig. 121, page 129). This naturally adds to 
the stability of the machine, especially as the 
boiler can be got well away on the further side 
so as to oppose the pull of the buckets; it 
also throws the weight further back from the 
edge of the slope. With the French machine, 
where the wagons are loaded at the back, and the 





wheel base is therefore narrower, special precau- 
tions have to be taken in the construction of the 
road upon which it runs, and the machines have 
been known more than once, when working in light 
marsh clays, to tilt bodily over into the cutting, 
a circumstance not of a soothing nature to a 
contractor, for it must be a terrible job to set 
one of these elaborate moving structures on its 
legs—or, rather, wheels again. The German ex- 
cavators, with a stability characteristic of their 
nationality, have always maintained their equili- 
brium. The traversing power of the German 
machines was also sufficient to enable them to move 
ahead at the speed required to fill the wagons with- 
out their having to be moved, and thus the atten- 
dance of an additional locomotive is not required. 
We believe, however, than the German designers 
had the advantage of the French experience to aid 
them. The weight of the German machine is about 
70 tons, it being less substantially built than the 
French machine. The price was about the same 
as that of the French dredger. The substantial 
character of the roads required with these land 
dredgers, both French and German, increases the 
cost of working, and the first expense of the machines 
being heavy, the cost of excavation did not, on the 
ship canal, fall much below the rate of steam 
navvies, which may be, Mr. Leader Williams states, 
taken at 2d. per cubic yard. Grabs are set down 
to work at 3d. per cubic yard, and the land dredg- 
ing excavators at 1}d. per cubic yard. In sum- 
marising briefly his experience of the land dredgers, 
Mr. Leader Williams has stated that, in light 
material and on level ground, they will fill wagons 
at considerable speed with economy ; and, where 
large excavations of soft material have to be made 
with rapidity, the bucket-dredging system gives the 
cheapest results. But these land dredgers will not 
excavate heavy or strong material ; they are diffi- 
cult and expensive to maintain, and therefore cause 
delay to the work. They require, as stated, a 
costly and heavy road, and special precaution in 
soft ground to prevent them from tilting over 
into the cutting ; and they are very expensive to 
move from one cutting to another, such an opera- 
tion practically meaning re-erection of a complex 
machine. The cutting must be in level ground, 
or, at any rate, the roadway must be levelled, as 
they will not climb a bank. The large number of 
men that are dependent for keeping at work on 
the running of these machines makes the occurrence 
of a breakdown exceptionally serious. It is there- 
fore only in certain materials and under special con- 
ditions that economical work can be got out of the 
land dredgers. The softest rock they will not 
deal with, whilst boulders, trunks or large 
branches of trees, or other similar obstructions 
which may be bedded in the soil, have to be moved 
by other means. They do not, however, require 
to be turned round when they arrive at the end 
of the cutting and have to return to take a fur- 
ther cut; for they will work equally well 
going astern or ahead, as the ladder projects 
at the side. It is fortunate that this is the case, 
considering the serious business it is to take 
the machine down and re-erect it, an action re- 
quiring a large crane and a big gang of men. An 
advantage with these land dredgers is that they 
deposit the material into trucks at the top of the 
cutting, and thus save the hauling of the wagons 
up an incline, an operation which necessitates a 
large excess of locomotive power over that required 
if the trucks have only to be hauled on the level. 

Mr. Williams gives the best days’ performances 
with the ‘‘ Liibecker” as follows: No. 3 section, 
2078 cubic yards ; No. 4 section, 1736 cubic yards ; 
No. 5 section, 1725 cubic yards ; No. 6 section, 
2400 cubic yards. The average day’s work was 
1416 cubic yards, with an average number of thirty- 
sixmen. The average daily expenses of the machine 
in wages of crew, coal, stores, and repairs were 
found to be about 60s., or 3d. per cubic yard 
excavated, and this was increased to 1.6d. per 
cubic yard by the wages of the labourers. 

Without the powerful excavating machines we 
have here described, it is hardly possible to think 
that the canal would ever have been completed. 
When we look back over the short time that has 
elapsed since the first introduction of the steam 
navvy, and the absolute incredulity expressed by 
many engineers that anything could possibly super- 
sede spade and barrow work until the contrary had 
been proved in a practical manner, it seems a 
remarkable thing that so many powerful machines 
should have been brought to bear on this work, and 
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so much of the excavation should have been carried 
on by mechanical means. 

The numerous sections of the canal, which we give 
in Figs. 123 to 153, pages 132 and 133—Fig. 122 
being a key plan showing the position of the sections 
according to the numbers—will give an idea of the 
nature of the banks and the ultimate form taken 
by the excavation, as well as of the prodigious 
amount of work that was done by the various ap- 
pliances we have described. The various engrav- 
ings, 113 and 114, Plate 1V., and Figs. 154, 155, 
and 156, pages 156 and 137, having been pre- 
pared from photographs taken before the water 
was admitted to the canal, give an excellent 
idea of the form of cutting. In Fig. 154 the 
illustration from a photograph is a view of the 
standard form of cutting in the lowest or Eastham 
section. This is a typical cutting in rock, the 
view being at Pool Hall, about two miles from 
Eastham, and is taken looking up towards Man- 
chester, the estuary of the Mersey being, there- 
fore, on the left. The rock here was blasted in 
large masses and quarried with crowbars and 
wedges ; and it having been carried out in the ordi- 
nary well-known manner, does not require detailed 
explanation. The locomotive steam crane shown 
on the right, lifted the large blocks into the wagons. 
These were used for various purposes in the con- 
struction, the smaller pieces being sent to the spoil 
grounds, or for pitching embankments. The wooden 
shed in the centre contained a pump. In our series 
of sections this part of the cutting is shown in 
Fig. 125, 

Another description of excavation work is shown 
in Fig. 155, page 136. This engraving has been 
prepared from a photograph taken to show the 
sharpest curve on the canal, which is that at 
No Man’s Land, approaching Runcorn Bridge. 
Section 14, Fig. 136, shows the formation here as 
finished, whilst Fig. 137 is asection under Runcorn 
Bridge (page 133). 

The large widening of the canal which constitutes 
the Partington coal basin is shown in Fig. 112, 
Plate IV. Section 25, Fig. 147, is a section here. 
As the illustration has been prepared from a photo- 
graph before the water was let in, the engraving 
serves to show the nature of the excavation. The 
Partington coal basin is referred to elsewhere. 

A standard cutting of the Barton section is 
shown in Fig. 156, page 137. This engraving has 
been prepared from a photograph taken on the 
canal about 44 miles from Manchester. It shows 
the excavation completed down to formation level, 
the width of the channel at bottom being here 
170 ft. The nature of the ground, as will be judged 
by the illustration, is soft soil, it being sand, and 
clay mixed with sand. The sandstone rock, how- 
ever, crops up in a few places. The sides of the 
slopes are cut to an inclination of 1} in length 
to 1 indepth, and are pitched with large blocks 
of sandstone of the harder quality taken out in the 
rock cuttings. In the illustration the men may be 
seen at this work. The pitching is very carefully 
done, the stones being set on edge, having smaller 
_— and chips to fill up, sand and gravel being 
ast placed on. ‘The pitching is about 30 in. thick 
at bottom, diminishing to 18 in. at and above the 
water level. A strong horizontal toe is formed all 
along the bottom of the slope to secure a firm 
abutment to the mass of stone. 

It may be stated that where the soil is soft the 
stone pitching is necessary to prevent possible 
injury to the banks from the wash of passing 
steamers, though the speed is to be confined to six 
miles per hour. In stiff clay a slope of 1 to 1 is 
considered sufficient without stone pitching. In 
hard rock, as illustrated in the Eastham cutting, 
Fig. 154, the banks may be almost vertical or of 
a batter of 1 in 6. 

The Manchester and the Salford Docks, situated 
at the head of the canal, naturally afforded the 
largest amount of excavation within a given radius. 
Our illustrations of the Salford Docks (Fig. 157, 
page 137, and Fig. 158, page 140) show respectively 
the excavation completed, with the quay walls ap- 
proaching completion, and the putting in the founda- 
tions of the quay walls. Fig. 159, page 135, is a 
plan of the upper part of the canal, from just below 
Mode Wheel Locks, and of the Salford and Man- 
chester Docks. Fig. 160 gives sections through 
the Manchester and Salford Dock piers. In the 
sections on page 133, Fig. 153, is shown that just 
below the Salford Docks, and Fig. 152 shows the 
cross-section just below Mode Wheel Locks. From 
these locks upto the Salford Docks the canal is350ft. 


wide, so that it is really a dock in itself; in fact, the 
whole space above the locks up to the temporary 
railway swing bridge forms an extensive series of 
docks. Below the Mode Wheel Locks down to 
Barton Locks the canal is 170 ft. wide at bottom, 
with walls sloping 1} to 1, so that for all this distance 
of 3} miles there will be room for one ship to lie and 
two to pass at once. 

It would be tedious and unprofitable were we to 
give in detail a description of the excavation as 
carried out throughout the canal. There has 
already appeared in ENGINEERING, at various periods 
during the progress of the work, full descriptions 
of this part of the construction. Our description 
of the machinery used will give the best idea of the 
manner in which the excavation was carried on, 
and it cannot be necessary to describe the ordinary 
spade work, by which a considerable part of the 
digging of the canal was executed. 


XI.—WALLS AND EMBANKMENTS. 

A large proportion of the earth embankments 
made during the construction of the canal were of 
a temporary nature, being required for the diver- 
sion of the river when its bed had to be utilised as 
the site of the canal. It will be necessary, there- 
fore, in dealing with this part of the work, to say 
something about the manner in which the canal 
has taken the place of and obliterated the old 
natural river. This feature, however, applies to 
the canal above the neighbourhood of Warburton, 
and therefore does not require to be dealt with just 
at present. 

Beginning at the lower end of the canal, we find 
that in the Eastham section there are 53 miles of 
embankment and 43 miles of cutting. A reference 
to the key map of sections, Fig. 122, page 132, and 
to the sections themselves as indicated on the map 
(Figs. 123 to 131), will give a good general idea of 
the banks in the Eastham division. The em- 
bankment between the canal and the estuary is 
generally of clay got from the cuttings. The 
method of operation was, for nearly the whole of 
the canal, as follows, the chief exception being the 
embankment at Ellesmere Port, and the concrete 
wall at Runcorn, both described later. At first 
two rubble toes were tipped, the distance apart 
being such that they would eventually form the 
inside and outside toe of the embankment. This 
material naturally sank into the mud until it 
rested on the hard bottom. The space between 
was next filled up with clay taken from the 
cuttings, and a bank of the required height was 
raised, allowance being made for consolidation. 
This clay bank was ultimately faced with stone 
quarried from the cuttings, and also from the 
neighbouring quarries of Runcorn. 

Ellesmere Port is the first important point after 
leaving Eastham, from which it is distant about 
four miles, and here, where the end of the Shrop- 
shire Union Canal is situated, some difficult and 
interesting work was carried on. The Manchester 
Ship Canal Act enforced the keeping open of the 
Port of Ellesmere to the Mersey until the Kastham 
Locks were available for the trattic ; that, of course, 
in turn, necessitated that the canal should be com- 
plete from Ellesmere to Eastham. The ship canal 
here encroaches on the estuary, cutting off a part 
of the bight forming Ellesmere Bay. In order to 
form the outer or estuary bank of the canal, an 
embankment had to be made on that part of the 
shore which is covered by water at high tide. 
This embankment now crosses the old channel 
leading up to the Ellesmere Docks, the fairway 
being down the canal; but, until the canal was 
made, the channel had to be kept open, and the 
embankment naturally had to have a gap in it. 
Figs. 163 and 164, on page 141, illustrate this 
part of the work during its progress. In 
Fig. 163 the view is towards Eastham, Ellesmere 
Port being on the left; whilst in Fig. 164 the 
opposite direction is shown, the Cheshire shore 
being on the right. The nature of the finished 
embankment in this neighbourhood may be judged 
from Sections 4 to 6, Figs. 126 to 128, page 132. 
The construction was one of some difficulty. The 
nature of the ground across the bay on the line 
which the canal followed was composed. to a con- 
siderable depth mainly of mud and sand, the ordi- 
nary river deposit being quite unable to support 
the weight of anembankment. It was, therefore, 


found necessary to secure the stability of the em- 
bankment by the construction of a strong hearting 
of driven and well-connected piles. The hearting 





consists of two outside rows of close sheet piling of 





12-in. square balks, 105 ft. distant from each 
other, with an inner double line of equally strong 
piles 33 ft. apart in cross-section, and 6 ft. longi- 
tudinally; the whole being connected by continuous 
longitudinal and transverse half-timbers, as well as 
by iron tie-rods 2} in. in diameter, and by heavy 
chains. In the execution of this work over 150,000 
piles, each about 30 ft. in length, were driven. The 
upper part of the work is what is seen in our illustra- 
tions, and it served as a jetty on which to bring the 
ballast trains up close to the points of tipping. As 
this work was completed, the upper part was removed, 
but there still remains permanently buried in the 
ground, and completely covered by the bank, about 
650,000 cubic feet of timber. It will thus be seen 
that the permanent timber hearting was used for 
a part of the jetty on which the material to form 
the bank was brought up, the upper part of the 
jetty being removed as the work was completed. 

Fig. 163 shows the steam pile-drivers at work. 
Of these there were twenty-four going night and 
day. The difficulty of getting the piles down 
through sand of this nature is well known ; but for- 
tunately there is a ready way out of the difficulty 
by means of the water jet. In the present case 
2-in. iron pipes had to be forced down with each 
pile, and high-pressure water was pumped down to 
clear the sand away from the point of the pile. 
The effect was very marked, in the present case an 
old hand, who, however, had not seen the jet used 
before, remarking that the piles went in ‘‘like a 
hot skewer into butter.” The work could only be 
carried on when the tide was out, as the rise of 
water flooded the work. For this reason no dif- 
ference was made between day and night tides, 
powerful electric and Wells’ lights being used ; the 
effect of Ellesmere Bay being lit up in this wa 
being very striking across the water on aclear dark 
night. In the formation of the embankment the 
space between the inner rows of piles has been 
filled with the best and stiffest clay which could be 
procured, and with large blocks of stone. Upon 
these the excavation was tipped, and this in turn is 
covered by masses of large blocks of stone, carefully 
packed in, on the canal side. This jetty naturally 
could not be continuous, as the channel to the 
docks had to be kept open. This gap was required 
to be 60 ft. wide, and in order to make the railway 
on the jetty continuous, a temporary swing bridge 
was provided. 

The Ince Bay Embankment comes next to that 
of Ellesmere Bay, the canal again skirting the 
estuary, after cutting across Stanlow Point. Here 
in parts the embankment has been strengthened by 
a timber hearting. Afterwards, however, the forma- 
tion is different, as may be judged by Section 9, 
Fig. 131, page 132, which shows it to be sandstone 
rock. For a time the canal leaves tide-covered 
ground until the mouth of the Weaver is reached, 
a part we have dealt with elsewhere in describing 
the Weaver sluices. The section here is shown in 
Figs. 133, 134, and 135; Fig. 134 being a section 
through Weston Mersey Lock, hereafter referred to, 

In passing under Runcorn Bridge there is 
some interesting work. Figs. 139 and 140 
show sections here, whilst Fig. 10, Plate L., 
to which reference has already been made 
in dealing with the bridges, shows the mode 
of construction of the concrete wall which 
passes under the left span of the bridge, that 
nearest to Runcorn, and extends from a small 
island, known as No Man’s Land, to the new 
Runcorn Lock, opposite the old docks of the 
Mersey and Irwell Navigation Board. The con- 
crete wall, which here takes the place of the em- 
bankment, separates the canal from the estuary of 
the Mersey. The canal occupies only one-half the 
span of Runcorn Bridge on the Cheshire side, the 
outer side of the concrete wall being exactly in the 
centre of the span. The wall is built of Portland 
cement between two rows of sheet piling 22 ft. 
apart inside to inside, the space between these 
piles being divided into compartments, the 
most economical and effective being 60 ft. in 
length. These were pumped nearly dry and 
excavated by sand pump, grabs, or manual 
labour, according to the material. In some places 
rock was found, in others hard gravel was got 3 ft. 
below the bottom level of the canal. The wall is 
vertical on the inner or canal face, and on the 
estuary side, from low-water level upwards, it 
batters so as to reduce the top widthto 16ft. The 
coping on either side is of sandstone, and on the 
canal side the wall is protected by a system ot 
vertical and horizontal fenders. Much difficulty 
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was experienced in the construction of the length 
of this wall immediately above Runcorn Bridge, 
the ground being so very treacherous, and, to in- 
crease the difficulty, timbers of all sizes were found, 
leading to the belief that the wreck of an old boat 
had been discovered. Many forms of sheet piling 
and other temporary dams were tried to enable the 
foundations to be built, amongst others cast-iron 
piles, but the most effective and economical method 
was found to be a lining of half-timbers 12 in. by 
6 in., the ends being cut to an angle, with the apex 
cut off. There were inside and outside wallings. 
The space thus divided off, as it was excavated, was 
afterwards filled up to low-water level. The other 
portions of the wall were constructed with shutters. 
This concrete wall runs up to the Runcorn Lock, 
which affords entrance to Runcorn Docks. There 
is about half a mile of embankment further, and 
the canal then strikes inland, so that no further em- 
bankments are required. 


XII.—OTHER ENGINEERING FEATURES. 


Having so far described, under the various head- 
ings, what may be described as the leading features 
and principal works of the canal, it now remains 
to give a brief notice of those more general engi- 
neering details which must not be overlooked. 
Proceeding upwards from Eastham, the first object 
of interest after leaving the locks is a wharf, which 
has been constructed for the use of adjoining land- 
holders. There are several of these in the course 
of the canal, and we shall not consider it neces- 
sary to refer to them in detail, although they are 
features of considerable importance to their sur- 
rounding districts. 

At about a mile and three-quarters from the 
locks we arrive at a syphon, which takes the Pool 
Hall brook into the estuary. This may be taken 
as typical of much work that has been required in 
dealing with the drainage of the surrounding 
country. The brooks and streams which flow into 
the estuary are naturally tidal, and as the canal 
level has a minimum depth of water such as would 
be due to a 14 ft. 2 in. tide in the estuary, it will 
be evident that the canal could not be used for 
receiving the waters of these streams. Hence it 
was necessary there should be syphons to deal with 
the drainage. They are of various construction— 
either of iron or masonry. The chief is that 
which carries the waters of the River Gowy 
at Stanlow Point. The syphon consists of two 
cast-iron pipes 12 ft. in internal diameter. Each 
pipe is constructed of six segments on the circum- 
ference, with the flanges placed inside. The thick- 
ness of metal is 1 in., the bolts being 1} in. in 
diameter, placed at 6 in. pitch. The two pipes 
are placed side by side in a bed of concrete, 1 ft. 
in thickness at the top, at the sides, and between 
the pipes, which rest on a 2-ft. bed of concrete. 
The ends of the syphon pipes on both sides are 
set in solid brickwork with a strong concrete base, 
and are thoroughly bonded and combined with 
the concrete casing of the pipes. On the land 
side, sluice gates, arranged with rollers on Stoney’s 
principle, are placed, and by means of these, the 
flood water may be stored up to any extent in 
order to more effectually scour the pipes and clear 
out deposit. The water is conducted to and from 
the syphon pipes by a channel of ample dimensions 
pitched with stone. The total length of syphon, 
including entrance and exit chambers, is about 
400 ft. 

On the left bank, shortly after leaving Pool Hall 
Bay, there is a feature in the landscape which de- 
serves mention. This is the considerable elevation 
known as Mount Manisty. Where it now stands was, 
before the commencement of the work, level ground, 
this hill having been formed by material taken 
from the cuttings in the neighbourhood, and being 
named after the contractor's agent by whom the 
work was done. 

We have already dealt with the embankment at 
Ellesmere Port, which is the next point of interest 
we reach. The docks forming the means of com- 
munication between the Shropshire Union Canal 
and the Mersey have been greatly benefited by the 
formation of the ship canal, as they are now open 
at any state of the tide. Here also the Ship Canal 
Company have constructed new gates to the basin 
entrance, and have provided pumping machinery of 
very large capacity to pump out the tidal basin if 
necessary for repairing the gates. On the estuary 
side at Ellesmere Port we come to the first tidal 
opening in the embankment, by means of which the 





influx and efflux of tides over 14 ft. 2 in. are pro- 
vided for. This provision was enforced by the 
company’s Act in order to maintain the full volume 
of ebb and flow in the estuary. The opening con- 
sists of a break in the embankment 600 ft. long. It 
is spanned by a timber gantry to maintain through 
communication along the embankment. The open- 
ing forms a weir, the sill of which is at the level 
of lowest water in the canal, i.e., 14 ft. 2 in. above 
old dock sill. This level is known as ordinary 
water level in the canal. 

A short distance above the tidal opening, and 
on the opposite side, is a notable feature — 
the Manchester Dry Dock and Pontoon Com- 
pany’s floating dock. This structure was con- 
structed on the Tyne, and successfully brought 
round by sea some time before the opening of the 
canal ; it has been largely used since it has been 
in place. The dimensions are 300 ft. long by 
70 ft. wide. While mentioning this pontoon we 
may conveniently make reference to the dry dock, 
the property of the same company, which has re- 
cently been finished, and will shortly be ready for 
use. It is situated at the head of the canal, just 
above Mode Wheel Locks on the Trafford side. 
This dock is 450 ft. long by 65 ft. wide, and, 
having all necessary appliances for docking vessels, 
will form a convenient ship-repairing station. 
There is an advantage in the position of this dry 
dock near the locks, as the dock outlet delivers 
below the lock, whilst the water for filling is taken 
at a higher level. In this way a large amount of 
pumping is dispensed with. 

Passing the syphon of the River Gowy, to which 
reference has already been made, we arrive at Ince 
Ferry. There are several of these ferries on the 
canal, which have to be maintained in consequence 
of existing public rights of way. The ferryboats 
used are capable of transporting horses and carts, 
cattle, &c., and are all worked by hand. There 
are substantial approaches to the ferries. After 
this, as may be judged from Section 9, Fig. 131, 
page 132, the rock formation is again entered, the 
cutting here being the largest on the section. 
Emerging from this cutting, and passing Ince 
Wharf and Holpool Gutter, which drains into the 
canal, the course enters the large tract known as 
Frodsham Score, a flat, marshy district in the 
neighbourhood of the mouth of the Weaver. 

The Weaver estuary is one of considerable im- 
portance in the ship canal, both from an engineering 
and an economic point of view. It is here that 
the Eastham section ends and the Runcorn section 
begins. On a previous page we have described the 
sluices which have been formed to pass the waters 
of the River Weaver direct into the Mersey. There 
is here also, close by, in the embankment, a tidal 
opening for half-tide ebb and flow, similar to that 
before described. On the opposite side, just before 
coming to the Weaver mouth, is the new dépdt of 
Saltport, which, as we have seen, bids fair shortly to 
be a town of some importance. The estuary of the 
Weaver was in old times but a sea of mud, inter- 
sected by feeble streams, excepting for a short 
period before and after high water. The Weaver 
itself is a canalised river, and found its chief open- 
ing to the Mersey by the Weston Canal. This canal 
skirted the estuaries of the Weaver and of the 
Mersey until Weston Point was reached, about a 
mile above. In consequence of the ship canal 
cutting off the estuary of the Weaver from that of 
the Mersey, there is now always a fair quantity of 
water in the former, it never becoming low tide as 
of old. It is proposed to dredge out the Weaver 
estuary at its lower part near the ship canal, to 
erect wharves, and, in fact, form it into a vast 
basin or dock. Time will show how far these ex- 
pectations will be carried out ; but that they are to 
be fulfilled in the not distant future is evidently 
the opinion of many persons in a position to form a 
good estimate, if one may judge by the trans- 
actions that have been carried on in the neighbour- 
hood of Frodsham. In the meantime, the water 
space forms an excellent timber pond. 

The length of the Weston Canal, to which we 
have made reference, connects with the ship canal 
near the Weaver estuary by means of Weston 
Marsh Lock, which has been constructed by the 
canal company. This lock is of the same type as 
the smaller locks at Eastham. It is, of course, on 
the land side of the canal. It is interesting from 
the fact that the gates are operated by turbines, 
the head being about 3 ft. The arrangement has 
been found to give every satisfaction. The two 
canals run side by side, as stated, until the Weston 





Docks at Weston Point are reached, the Weston 
Canal having, of course, the inside berth. 

Weston Docks would doubtless have been of 
much greater importance in the past had they had 
a better sea communication, but the upper part of 
the Mersey estuary has always been shallow and 
difficult to navigate. It is a curious fact, which we 
pointed out ten years ago, when describing the 
Weaver Navigation, that the little Cheshire stream 
was able to take vessels of greater draught than 
could get to the sea after they had arrived in the 
Mersey. Of course this want of draught was very 
much against the Weston Docks, but now there is 
a depth of 26 ft. of water at any time leading from 
the deep-water part of the Mersey estuary right up 
to their entrances. 

Opposite to the Weston Docks is the Weston 
Mersey Lock, the first lock in the ship canal em- 
bankment (see Section 12, Fig. 134, page 132). 
This, of course, forms a communication between 
the canal and the Mersey, and will pass vessels 
45 ft. wide, it being 600 ft. long, and having 
intermediate gates. There are, indeed, five pairs 
of gates. It is constructed, in accordance with 
the provisions of the company’s Act, to allow 
the Weston Docks traffic direct access to the 
Mersey. The Shropshire Union Canal had also 
power to compel the Ship Canal Company to make 
a lock in their embankment at Ellesmere Port, but 
the Shropshire Union people very fairly and wisely 
said that if they could get free access to the Mersey, 
up and down, either through the Eastham Locks 
or the Weston Mersey Lock, they would be quite 
satisfied. This liberal spirit saved the Ship Canal 
Company a good deal of expense and trouble, and 
as the older canal profits too, there is contentment 
all round. It should be stated, however, that the 
ship canal did certain work and made certain con- 
cessions in exchange. 

Rather less than a mile above the Weston 
Mersey Lock, and at a distance of 114 miles from 
Eastham Locks, is another lock in the embank- 
ment. This is the Bridgewater Lock, which is 
similar in construction to the Weston Mersey 
Lock. Itis 45 ft. wide and 450 ft. long. This 
gives direct access to the Mersey from the Bridge- 
water Docks (which are now the property of the 
Ship Canal Company), and to the system of locks, 
which here form the termination of the Bridge- 
water Canal. This lock also serves for an inlet 
to barges coming from Widnes, which is, as is well 
known, a great chemical manufacturing centre 
on the Lancashire side. 

We have already described the formation of the 
canal in passing under Runcorn Bridge, about half 
a mile above which we come to the third lock in the 
canalembankment. This is Runcorn Lock, which 
is 45 ft. wide and 280 ft. long. It serves to give 
direct communication between the River Mersey 
and the wharves and lay-bys in this part of the 
canal. It will probably attract a good deal of salt 
traffic for the chemical industry on the Lancashire 
side. A quarter of a mile above is the third and 
last tidal opening, which is similar to those already 
referred to. From this point the canal strikes 
inland. 

_We now come to the first of the road bridges, 
namely, Old Quay or Runcorn swing bridge. This 
we have already described when dealing with the 
bridges of the canal. A lay-by here is chiefly for the 
use of the Old Quay Chemical Works, and enlarges 
the width of the canal by 40 ft., and provides a depth 
of water of 12 ft. and 7 ft. at the two ends respec- 
tively. It is about 1200 ft. long, and has been 
constructed on the bed of the old Runcorn and 
Latchford Canal. Randle’s sluices, already men- 
tioned, follow. They are for discharging surplus 
land water from the ship canal into the Mersey in 
times of flood. 

Shortly above these sluices we leave the Runcorn 
section, and get to the Warrington section. Pro- 
ceeding towards Warrington, and about 3 miles 
from Runcorn swing bridge, there is a pumping 
station known as Bob’s Bridge pumping station. 
It has been provided to supply water to the Old 
Quay Chemical Works, about 3 miles further down 
on the ship canal. These had originally a right to 
draw water from the Runcorn and Latchford 
Canal, but the ship canal having obliterated this, 
they have had to supply the chemical works with 
water. This system was also provided with a view to 
supply other works which may be started on the 
canal. The pumping machinery is in connection 
with a very extensive system, which covers more 
than 5 miles in the length of the canal. The 
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main has already been laid, and is 4 ft. in diameter 
for a large part of its length, up to the War- 
rington Dock entrance. The laying of this main 
was a problem of some difficulty, and required 
very nice scheming in order to overcome the 
obstacles in its path. The Moore-lane swing 
bridge, with its hydraulic installation worked 
by a petroleum engine, comes next, after we leave 
a lay-by constructed for a colliery near by. The 
first of the railway crossings is a short distance 
above. This viaduct serves for both No. 1 and 
No. 2 Railway Deviations. These we have de- 
scribed elsewhere. Passing the Stag Inn swing 
bridge we come to the entrance of the Warrington 
Docks, the latter being still in process of execution. 
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Stag Inn swing bridges, necessitating two miles 
of hydraulic main, an accumulator being provided 
at each end. 

A short distance above, the canal passes close to 
one of the diversions of the River Mersey, which 
have been made in order to give a straight couree 
to the ship canal. Although these river diversions 
are important works, and, it may be added, improve 
the navigation of the river itself, we do not pro- 
pose to give a description of them here, as they do 
not form an essential part of the construction of 
the canal. 

About 3 miles above Latchford Locks the point of 
departure of the River Mersey from the ship canal 
is reached. The confluence of the Mersey and 
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As our present purpose is to describe the engineer- 
ing features already complete, we shall postpone 
any further reference to the Warrington Docks 
and of Walton Lock, which is in connection with 
them, until a future occasion. 

About half a mile above Warrington Dock en- 
trance is Northwich-road swing bridge, better 
known as Stockton Heath Bridge. Underneath 
the short arm of this bridge is Twenty-steps barge 
lock, which is 19 ft. wide and 80 ft. long, the rise 
being 12 ft. Gin. It isthe means of communica- 
tion between the ship canal and that portion of the 
Runcorn and Latchford Canal which has not been 
absorbed by the ship canal. Barges passing through 
this lock and along the Runcorn and Latchford 
Canal gain access to the upper reaches of the River 
Mersey by the Latchford Locks of the river. Latch- 
ford cantilever high-level bridge, which is similar 
to the Warburton Bridge illustrated in Fig. 13, 
Plate I., and described elsewhere, and the Knuts- 
ford-road swing bridge, follow quickly after, and 
the viaduct of Railway Deviation No. 3. Imme- 
diately above is the first group of locks after East- 
ham. These are the Latchford Locks, referred to 
elsewhere, and which form the division between 
the Warrington and Latchford sections. 

The hydraulic pumping station in connection 
with the Latchford Locks supplies the motive power 
for working Knutsford-road, Stockton Heath, and 
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Irwell was near Irlam, and the former river still 
fiows into the ship canal close to the original spot. 
From thence to the point we have now arrived at in 
our description, the joint waters of the two rivers 
are passed down the canal, the bed of the old River 
Mersey being obliterated for that distance. It, 
however, takes its ancient way, with the exceptions 
of deviations at Thirlwell and Warrington, from 
the part of the canal we have now arrived at. The 
waters of the ship canal and the Mersey are here at 
a level, it being understood that the tide comes up 
the River Mersey no higher than Hooley Weir, 
near Warrington. Barge traffic can come from the 
River Mersey into the ship canal at the point of 
junction of the two waters. Opposite to the latter 
spot the River Bollin discharges into the ship canal. 
This stream carries the drainage of a large extent 
of country extending back to Macclesfield. 

The high-level road bridge at Warburton is the 
next object of interest, and a short distance higher 
up we come to the Glazebrook outfall, and with 
that ends the Latchford section. The Glazebrook 
carries the drainage of the neighbouring district 
into the canal. 

The Irlam section begins here ; the first object 
being the Millbank Wharf and Lay-by, which is on 
the south side. This takes the form of a dock 
400 ft. long and 50 ft. wide and 6 ft. deep. It 


It has been constructed to serve the Millbank 
Paper Works. Deviation Railway No. 4, known as 
Caddishead Viaduct, follows. 

We now arrive at an important feature in the 
canal. Thisis the Partington Coal Basin, to which 
reference has already been made, and which is illus- 
trated in Fig. 112, Plate IV. It is formed by 
the widening of the canal, the width here being 
250 ft.; so that there will be room for vessels to 
lie on each side and two ships to pass in the middle. 
It is at present equipped with four coal hoists ; 
foundation piers are, however, provided for two 
more. The larger coal hoists are provided to lift 
19 tons through 26 ft., and the smaller hoists 19 
tons through 18 ft. The hydraulic machinery has 
been supplied by Armstrong, and is of the type 
adopted in the coal-shipping ports of South Wales, 
with which our readers are familiar. The motive 
power is obtained from the Irlam Lock station. 
The hoists are connected with those portions of 
the Cheshire Lines Committee’s Railway which 
have been replaced by Railway Deviation No. 4, 
and have become the property of the Ship Canal 
Company. Connection is obtained with the main 
lines at Partington on the north side, and Glaze- 
brook on the south side. Each hoist is provided 
with two lines of siding, one being for empty and 
the other for full trucks. The trucks are brought 
on to the sidings leading directly to each tip by 
the locomotives. They are then at a higher level 
than the platform of the tip, so that they descend 
by gravity to the end of the siding. From this 
point they are lifted by the hydraulic hoist through 
a vertical distance of about 16 ft., and are tipped 
to discharge their contents, and are then at a 
sufficient elevation to be carried back to the loco- 
motive by their own gravity, it being, of course, 
understood that different lines are used for the 
empty and the full trucks. Between the piers 
of the coal hoists substantial timber quays have 
been constructed, as shown in Section 25, Fig. 
147, page 133. These are for the discharge 
of timber, pit-props, &c. The Partington Coal 
Basin is in the rock, and some difficulty was ex- 
perienced in attempting to pitch the piles; for 
though the rock was too hard for driving, it was 
not consolidated enough to support the timber 
structure. A dwarf wall of concrete was taerefore 
constructed, the piles being built in. 

A good deal of importance is attached to the 
coal traffic that is likely to follow the opening of 
the canal, and of which Partington will doubtless 
be the centre. With the four coal hoists now exist- 
ing, the capacity is between 400 and 500 tons an 
hour. The basin is the nearest loading port to 
both the Wigan and South Yorkshire coalfields, 
being about 11 miles from Wigan, and 43 miles 
from Barnsley. These colliery districts are there- 
fore provided with an outlet to the sea which can- 
not fail to be of great importance to them and to 
the trade generally. 

In the Irlam section there are important wharves, 
two for the Corporation of Manchester and one for 
the Corporation of Salford ; there is also a fourth, 
constructed for the Wholesale Co-operative Society. 
The three former are of timber, whilst the latter is 
a very strong concrete wall, with ashlar copings, 
fenders, &c. It is intended to construct a large 
soap works on the site behind this wharf, which 
has communication with the canal, and with that 
portion of the Cheshire Lines Committee Railway 
which is now the property of the canal company. 
Near these wharves is the Mersey Weir, which is 
the point at which the waters of the upper part of 
the River Mersey are received into the canal. The 
drainage area of the River Mersey is about 222 
square miles. The weir is 100 ft. wide, the fall 
being 8 ft. The weir consists of a row of close 
piling, in front of which is another of raking 
piles, 6 ft. in front of the sheet piling, and 
of 6 ft. centres. The front of this is planked 
with 3-in. greenheart, the space between being 
filled with puddled clay. In front of this row of piles 
is another, supporting a concrete apron, on which the 
water falls vertically, and then runs over an inclined 
slope, carefully pitched, into a channel running 
obliquely into the canal, and 16 ft. deep. This 
weir is naturally an important feature, as much de- 
pends on its action. It has received a good practical 
trial of its efficiency, two floods having been dis- 
charged over it without causing any damage. It 


is, however, contemplated to widen the weir by 
another 100 ft. at a 2 ft. lower level, there being a 
movable cap to keep the water up to the full level 





occupies a part of the old bed of the River Mersey. 








when the weir is not in flood. The fall is also to 
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be done away with, and a slope of large blocks of 
stone, of 5 tons each, being placed below the weir 
to carry water into the canal and obviate any 
danger of the fall of water weakening the weir. In 
this part of the ship canal there was a good 
deal of work of a special nature required 
in consequence of the course of the canal 
so often crossing the windings of the natural 
river. There were fourteen intersections of 
this nature in the Irlam section, and they involved 
a large number of diversions of the natural stream, 
requiring the removal of a vast quantity of material. 
It was, of course, necessary to keep open a channel 
for carrying off the water of the river to the sea. 
The way in which this purpose was generally 
effected was by diverting the channel of the river 
where it interfered with the course of construction 
of the canal, the excavation being all done in the 
dry. When the work was complete and the canal 
ready to take the flow of water, the old river bed 
and the diversions became unnecessary, and in 
many places the ancient channel has already been 
filled up. In some cases, however, crossing of the 
canal course by the river was inevitable during 
construction, and in those cases the waters of the 
river were kept from flooding the work by means of 
dams, which naturally consisted largely of the old 
banks of the river ; and which were finally dredged 
away when all the other work was complete and 
water admitted. In the Irlam section the crossings 
of the ship canal course by the river were reduced 
from fourteen to two by means of deviations con- 
necting up the bights, and the amount of dredging, 
as compared to excavation in the dry, was reduced 
from 111,000 cubic yards to 31,000 cubic yards. 

The river diversions, of which we here speak 
generally, for they are not special to the Irlam 
section only, are connected with the history of the 
disastrous floods that occurred in November, 1890, 
before referred to, the recollection of which must be 
within the memory of most of our readers. Heavy 
rains brought down large quantities of flood water, 
which overtopped the dams and banks, flooded the 
surrounding country, and poured into the unfinished 
cutting of the ship canal. It was for this reason 
that in many cases dredging was substituted for dry 
excavation, as we state elsewhere. The delay to 
work and great expense entailed is one of the most 
unfortunate chapters in the history of the canal, 
and has done much to account for the additional 
cost over the first estimates. 

Whilst referring to the method of constructing 
the canal in the river bed, we may conveniently 
here make reference to another method employed, 
although in doing so we have to take a step forward 
into the upper section. In Fig. 162, on page 140, is 
shown that part of the canal between the two series 
of docks of Manchester and Salford. 

The whole bed of the Irwell has here been ab- 
sorbed by the ship canal, as in the other upper 
parts ; and, as it was found almost impossible to 
cut a temporary channel in the manner formerly 
described for passing the river and flood water 
down, recourse was therefore had to a division of 
the watercourse during the construction of the 
docks and quay walls. About one-third of the river 
was dammed off by a dam composed of a double row 
of piles with puddle clay between. This is shown in 
our illustration. The space thus cut off was divided 
into sections by means of cross-dams. From these 
sections the water was then pumped out and the 
river bed excavated down to the lower level of the 
bottom of the ship canal. When one side of the 
canal had been finished, the dam was drawn, and 
the other side is now being completed by dredging. 
On the right is seen the existing Bridgewater cael. 

Passing Irlam Locks, with the hydraulic pumping 
station close by, we find no feature calling for 
special attention until we arrive at Barton Locks, 
about two miles higher up. 

The Barton section includes Barton Locks, and 
extends up to Mode Wheel Locks. It includes 
what is perhaps the most interesting feature on the 
canal, namely, the Barton swing aqueduct, which 
we have described fully elsewhere. The other 
important structure on this section is the Barton 
swing bridge, which we have also previously dealt 
with, and there does not remain much else of note 
excepting the locks, which we have also described 
elsewhere. The hydraulic installation for the swing 
aqueduct and swing bridge, and also for the Barton 
Locks, is placed on the side of the canal close to 
the aqueduct. 

The Manchester section, at which we have now 
arrived, is the most important part of the work, as 





it is that for which the canal itself chiefly exists. 
{n it are included the Manchester and the Salford 
Docks, both works of considerable magnitude ; 
there being more area above Mode Wheel Locks 
than there is in the whole port of Cardiff or that 
of Bristol. We have already referred to the 
general features of this part of the work, and it 
therefore only remains to make reference to such 
matters of detail as come within the scope of our 
present work, and which space will allow us to put 
forward. 

The Salford Docks alone have a water space of 
71 acres, with an area of quays of 129 acres. The 
quays, if measured continuously, would equal 32 
miles. To this should be added the Manchester or 
Pomona Docks, which have a water space of 33} 
acres, the area of quays being 23 acres, and the 
length of quays 1} miles. The plan of the Salford 
Docks, and of the Manchester Docks, Fig. 159, 
page 135, gives the general arrangement, whilst 
sections, Figs. 160 and 161, on the same page, 
will afford an idea of the arrangement of sheds 
and quays both in the Salford and Manchester 
Docks. It would be manifestly impossible here 
to give anything like a detailed description 
of these docks ; in fact, doubtless large addi- 
tions to their equipment will be made, and, 
indeed, many are now in progress. It will be 
noted from the sections that a subway 3 ft. 6 in. 
by 5 ft. 6 in. is provided in the quay walls, and this 
is continuous throughout their entire length ; there 
being manholes every 300 ft. It provides accommo- 
dation for hydraulic mains, gas, and water supply, 
and it will ultimately take the electric mains when 
the permanent lighting installation is laid down. 
There are openings for hydrants to supply hydraulic 
cranes, d&c., every 36 ft. The quay walls of both 
docks are monolithic in structure, being composed 
of concrete 7 to 1, with a facing of 4 to 1 below 
water level. Above the water line is a granite 
fender course 18 in. in depth, above which is 
4 ft. 8in. in height of blue brick work, and over all 
a 2-ft. granite coping, making a total of 8 ft. above 
water level. The quay walls of the Manchester 
Docks are carried no more than a foot below canal 
bottom, the natural foundation being good sand- 
stone rock. In the Salford Docks the walls go 
2 ft. 6 in. below dock bottom, and are also mostly 
founded on rock. In the Manchester Docks the 
foundations are 13 ft. 8 in. wide; in the Salford 
Docks they are 20 ft. The depth of water in all 
docks is the standard 26ft., and an excellent 
natural bottom has been obtained. On all quays 
are three lines of standard gauge railways, which 
will afford connection to the various lines of rail. 
The permanent way is exceptionally good, being of 
concrete for a large part. At the present time 
between Mode Wheel Locks and the head of the 
Manchester Docks there are 33 miles of track. 

Transit sheds have been erected, as indicated on 
the plan and sections ; their main structure being 
of steel, and covered with corrugated iron. The 
quay cranes will at first be hydraulic and steam, 
but doubtless before long hydraulic power will 
be used exclusively. There are at present ten of 
these cranes in use, or in course of erection, whilst 
others have been ordered from Messrs. Armstrong, 
who are the contractors for this work as for all 
the other hydraulic machinery. These cranes are 
similar in construction to those at the Royal Albert 
Docks, London. They are 30 cwt. capacity, and 
are worked by telescopic swivel pipes, having a 
range of 36 ft., so as to connect with the hydrants, 
In the Manchester Docks one of the lines of rail- 
way is inside the shed as shown, whilst at Salford 
they are both outside. The steam cranes shown 
in the cross-section of the Manchester Docks are 
not allin place yet, but some are at work. 

The railway connections of both docks at present 
are obtained by a temporary railway swing bridge 
which crosses the canal immediately beyond Traf- 
ford-road swing bridges ; the latter cross the canal 
on the short length that connects the two sets of 
docks. This bridge was originally erected for con- 
structive purposes, and it will be superseded by a 
permanent steel swing bridge, carrying a single 
line, shortly to be erected close by. As will be 
seen by the plan (Fig. 159, page 135, and by our en- 
graving, Fig. 162, page 140), the Bridgewater Canal 
here runs parallel with the ship canal, and another 
bridge spans the former to carry the line. In this 
way communication is gained with the Midland 
Railway system and that of the Cheshire Lines 
Committee. The permanent connections for the 
docks on the south side, and by the railway bridge 


in course of construction just mentioned, are to be 
with the Manchester, Sheffield, and Lincolnshire, 
the Great Northern, and Midland Railway Com- 
panies. At the north-east corner of the dock are 
now being made the connections with the Lan- 
cashire and Yorkshire Railway, joining with the 
main system at Windsor Bridge. Near the Mode 
Wheel Locks the connection with the London and 
North-Western Railway Company is now in pro- 
gress. Opposite the Manchester Docks a large 
basin is to be constructed, as shown. The walls 
only are at present in place, as excavation and 
dredging remain to be done. The passage for 
small craft, which passes under a fixed bridge on 
the Trafford-road, is shown on the plan. This also 
forms a flood-water channel. 

The hydraulic pumping station is situated on 
the island on which the Trafford-road Bridge is 
pivoted. It is of the usual Armstrong type. It 
supplies power for working the dock cranes, swing- 
ing the Trafford-road Bridge, and working the 
Mode Wheel lock-gates. The length of the main is 
24 miles. Extensive offices have been erected for 
the executive staff near the Trafford-road Bridge, 
the city office of the company being at 41, Spring- 
gardens, Manchester. 

The ship canal ends at a small foot-bridge which 
spans the old River Irwell at Woden-street. Just 
above this are the old Hulme Locks, and through 
these locks barge traffic can pass to or from the 
ship canal to the Bridgewater Canal. This, with 
the connections at Ellesmere Port and Weston 
Point, opens up communication with a vast network 
of inland navigation for barge traffic, including the 
following canals: Bridgewater (as stated), Leeds 
and Liverpool, Bury and Bolton, Rochdale, Ashton, 
Huddersfield, Stockport, Macclesfield, Calder and 
Hebble, Aire and Calder, Trent and Mersey, 
Weaver Navigation, and the Shropshire Union. 

It will be seen, therefore, with what a large and 
important manufacturing district the ship canal is 
brought into immediate communication by water 
carriage. Barges from all cities and towns served 
by these canals can bring merchandise and produce 
down to the Manchester Docks, and there transfer 
their cargoes to ocean-going vessels without inter- 
mediate transhipment. It may well be said that 
the Manchester Ship Canal opens up a new era for 
inland navigation. 


XIII.—THE GEOLOGY OF THE CANAL. 


In connection with the construction of the 
canal, a word should be said as to the geological 
formation of the district through which it 
passes. We can, however, do little more than 
refer to the subject for the sake of dismissing 
it. For the canal engineer it is the surface 
geology that: is of immediate importance, and 
the materials that had to be dealt with during 
the construction of the ship canal were so various 
that it would be impossible to give representative 
sections. Ina former issue of ENGINEERING (see 
vol. xliv., page 374) we gave in a two-page plate a 
number of sections, showing the strata met with. 
The distinguishing geological feature, from the en- 
gineer’s point of view, was the cropping up of the 
red sandstone, often in a very abrupt manner. In 
some cases this sandstone was a desirable feature, 
as, for instance, in the case of the locks, all of 
which are most beautifully founded on the natural 
rock. If all the heavy viaducts of the railway 
deviations had been as fortunately situated, it 
would have saved some expense. For instance, in 
the case of Railway Deviation No. 5, the brick 
arches on the land approach have cracked through 
the movement of the piers, due, as already stated, 
to the slipping of the foundations. Had these 
been bee founded on the virgin rock, as in the 
case of the Irlam Locks, which are close by, instead 
of on a bed of treacherous clay, the arches would 
have stood till the crack of doom. 

The greater part of the soil which had to be 
excavated was, however, of a soft nature, easily 
dealt with ; it was the quantity that made the task 
so formidable. At the commencement of the work it 
was estimated that in the total length of the canal, 
of 35 miles and 25 chains, the total quantity of 
earthwork to be removed was 44,428,535 cubic 
yards, which total was made up of 6,970,815 cubic 
yards of rock and 37,457,720 cubic yards of softer 
material. As we have already seen, the actual total 
considerably exceeded this estimate, and it may be 
assumed that the amount of rock and earth removed 





was, in round figures, 50 millions of cubic yards, 
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XIV.—THE PLANT AND MATERIALS USED 
IN CONSTRUCTION. 

In dealing, under separate headings, with the 
dredging and dry excavation, we have already 
described by far the more important part of the 
plant—namely, the Ruston and Dunbar steam 
navvy, the excavating cranes of Wilson and 
Whitaker, and the big French and German land 
dredgers ; these are in the dry excavation section. 
In the dredging department we have referred at 
length to Mr. Schenk’s arrangements for dredging, 
which include the ordinary floating dredgers, the 
special steel barges and tipping-boxes, the Stoney’s 
tipping cranes, and Price’s soil transporter. It 
would be manifestly impossible to enumerate all 
the plant employed on this extensive undertaking 
during the six years it has been in progress. By a 
list of the plant existing in 1891, we find that, in 
addition to the above excavating and dredging 
plant, there were engaged on the work 173 locomo- 
tives, some of considerable size and power; 194 
cranes, mostly steam; 182 steam engines, largely 
of the portable type; 212 steam pumps, besides 
pulsometers ; 6300 wagons ; 59 pile engines ; 228 
miles of railway. It may be added here that 
the number of men and boys employed at that 
time was 16,361; the number of horses, 196; 
whilst the quantity of coal used monthly was about 
10,000 tons. In a work such as the Manchester 
Ship Canal, where time is as the essence of the 
contract, a great deal of night work is done, 
requiring a proportionate amount of artificial 
illumination. It is needless to point out to our 
readers—or, indeed, to the non-engineering public 
—whata help the contractor has now in this respect, 
compared to a few years ago. In the case of the 
ship canal, where interest was being paid out of 
capital, there was every inducement on the part of 
the company to urge their contractors and their own 
staff when working under administration. Natur- 
ally a certain amount of electric light has been 
used, but we believe not a great deal, although 
we have been unable to obtain an exact account of 
the temporary plants for this purpose put in opera- 
tion by the Ship Canal Company and the various 
contractors. The Wells light has, however, been 
chiefly used, between five and six hundred of these 
lamps having been on the work at various times 
during the construction. At the commencement 
of the work, the late Mr. Walker tried two Wells 
lights as an experiment, and we remember very 
well seeing these first experimented upon when a 
part of the wooden town at Eastham was being 
constructed. The light was found to be of so good 
a quality, and the lamps were so easy to handle 
and put in operation, that a larger experiment of a 
dozen more was tried, with such results that shortly 
a‘ter an order for a hundred more lights was 
placed. That which we have said about our fore- 
stalling the description of the plant in other parts 
of this account of the canal, also applies in some 
degree to the question of materials. There is not 
much, however, that calls for attention here in the 
latter section. So far as we know, there has been 
no large quantity, if any, of material of a novel kind 
introduced on the work. Most of the bridges are 
of steel; the banks are of earth; and the quays, walls, 
&c., are of brick or concrete. If there is not much 
to say respecting thedescription of material, thereare 
some rather astonishing figures as to quantity. In 
a paper read before the Manchester International 
Congress on Inland Navigation, held at Manchester 
in 1890, Mr. Leader Williams stated that 450,000 
bricks were made per week at Thelwall, and that large 
quantities had been bought; the quantity for the 
whole of the brick work onthe canal baing 70,000,000, 
which would equal 175,000 cubic yards. It may 
be mentioned here that the quality of the brickwork 
throughout commands universal admiration. The 
concrete required, Mr. Williams then estimated 
at 1,250,000 cubic yards, to which he added 220,000 
cubic yards of masonry. A large quantity of 
granite was used, and this was all supplied from 
Cornwall, John Freeman, Sons, and Co., being 
the contractors. The total quantity supplied from 
first to last was close on three-quarters of a million 
cubic feet. A good deal of the harder sandstone 
quarried out in cutting the canal was used, but 
where a better quality of stone was required it was 
brought from various sources. 

In a popular lecture delivered at an early date 
by Mr. W. Johnson, an engineer on the staff of 
Mr. Leader Williams, and to whom we wish to 
express our sincere thanks for valuable aid in 








preparing this notice, some rather striking figures 
as to the magnitude of the work were put 
forward. Roundly estimating the excavation in 
the canal at 48 million cubic yards—which it will 
be seen by reference to our notice of the excava- 
tion is less than the total for all work—he pointed 
out that it would be equal in bulk to twelve 
pyramids equal in size to the Grand Pyramid in 
Egypt. If we include the docks and other work 
done, it would bring the number of new pyramids 
up to nearly thirteen. The rock alone would 
make about three of the Pyramid of Cheops. 
The stone on the sides of the slopes which were 
then to be pitched would pave about 170 miles of 
streets. The greenheart logs used in the fifty 
pairs of lock-gates, if placed end to end, would 
reach a distance of 29 miles. The timber used for 
the Ellesmere Port embankment, elsewhere de- 
scribed, would reach 84 miles, and if there were 
added that used in the construction of the Weaver 
sluices foundation, the distance would be 120 miles. 
The reduction of the quantities to popular stan- 
dards is a great help to those who are not accus- 
tomed to the consideration of statistics of thi 
nature. : 


XV.—THE ENGINEERS AND 
CONTRACTORS. 

The Manchester Ship Canal being a work of his- 
toric importance, it will be interesting at a future 
time if we give here a list of the names of those 
engineers who have taken leading parts in its con- 
struction ; we need hardly say that any imperfec- 
tions in this list are wholly accidental. Mr. E. 
Leader Williams, as chief engineer, has had the 
valuable help of Mr. James Abernethy, F.R.S.H., 
Past Pres. Inst. C.E., as consulting engineer. 
Mr. W. H. Hunter, M. Inst. C.E., has been chief 
assistant engineer, and his name should be espe- 
cially assuciated with the Barton swing aqueduct. 
Messrs. J. J. Warbrick and W. Johnson have acted 
28 principal assistant engineers. 

Since the corporation has taken a leading part 
in the completion of the canal, Sir B. Baker, 
K.C.M.G., has acted.as consulting engineer to that 
body, which has also been represented on the 
engineering staff by Mr. George H. Hill, M. Inst. 
C.E., Mr. Walter Taylor being his assistant. 

The connection of Mr. James Abernethy, of 4, 
Delahay-street, Westminster, with the Manchester 
Ship Canal has been an important one, and dates 
from the inception of the scheme. The part this 
eminent engineer has taken in the enterprise may 
be summarised as follows : 

In the year 1880 he was first consulted by 
the late Mr. Daniel Adamson, who, in connec- 
tion with Mr. Hicks, had conceived a project 
for forming a waterway to Manchester, and he 
arranged with him to look further into the pro- 
posal and assist him, provided influential parties 
could be found to support and prosecute the 
scheme. In 1882 a Provisional Committee was 
formed to consider two projects : one by the late 
Mr. Fulton, C.E., who advocated the formation of 
a tidal channel up to Manchester ; and the other 
by Mr. E. Leader Williams, for a canal from 
Manchester to the neighbourhood of Runcorn, 
and thence seaward by the River Mersey. These 
two schemes were submitted for Mr. Abernethy’s 
consideration by the Provisional Committee, and, 
after a careful inspection of the Rivers Irwell and 
Mersey from Manchester to Runcorn, he reported 
generally in favour of Mr. Williams’ views. 

The tenor of this report was adopted by the Pro- 
visional Committee, and Mr. Abernethy was 
requested to act as consulting engineer, and in that 
capacity he advised and gave evidence in support 
of the application to Parliament in the session of 
1883, and subsequently ina similar project in the 
session of 1884, 

On the rejection of these Bills he was further 
requested by the Provisional Committee to recon- 
sider the project, and suggested and reported in 
favour of an alternative design, viz., a canal, inde- 
pendent of the tideway, from Manchester to the 
neighbourhood of Eastham. 

A Bill was deposited for this scheme in the ses- 
sion of 1885, and Mr. Abernethy gave evidence be- 
fore both Committees in favour of it, and, as in the 
case of the former Bills, his name appears on the 
Parliamentary plans and estimates in conjunction 
with Mr. Williams as engineer. 

Shortly after the commencement of operations, 
he was appointed consulting engineer, visiting and 
inspecting the works monthly, and reporting on 








their progress and condition to the Works Com- 
mittee, also conferring with and advising Mr. Wil- 
liams on all salient points. All the principal de- 
tailed plans were submitted to him for approval or 
alteration, and he furnished Mr. Williams, as 
examples, with detailed drawings of important 
works of a similar character, designed and carried 
out under his direction. 

Mr. Abernethy retained the position of consult- 
ing engineer until the works were nearly completed. 

The following have been resident engineers and 
assistant resident engineers on the various sections 
during the progress of the work, some having been 
connected with it from its commencement; others 
have left to take up otherwork. Resident engineers: 
Messrs. Wheatley Eliot, H. W. Abernethy, F. P. 
Dixon, O. G. Brooke, G. C. H. Brown, W. O. E. 
Meade-King, W. L. Bourke, G. Fitzgibbon, 8. 
H. Hownam Meek, L. H. Moorsom, W. Burch, 
8S. G. Boag, H. Congreve, C. D. N. Parker, and 
J. Deas, jun. Assistant resident engineers were : 
Messrs. J. C. Holme, H. Sadler, W. M. Beckett, 
Walter Taylor, and the Hon. D. Keppel. 

Mr. John Kyle, who is an engineer of some re- 
pute, should also be mentioned ; he was engaged 
by Sir John Coode on the breakwater at Colombo ; 
after completing this work he was the resident 
engineer on the Salford and Manchester Docks, and 
carried out, under the chief engineer, most of the 
works for the locks and docks. He left to take 
charge of the new Dover Harbour works for Messrs. 
Coode, Sons, and Matthews. 

We will add here the names of some of the chief 
contractors on the work. It will, of course, be 
understood that the list is a very incomplete one, 
for it would be impossible to give the names of all 
of the contractors’ staff who have done work or 
supplied material. To some of the names men- 
tioned, prior reference has been made in the body 
of our description. 

First on the list comes the late Mr. T. A. 
Walker, who was, as already stated, the contractor 
for the whole works at the first. There is no need 
here to make reference to the influence that Mr. 
Walker had on the progress of events in con- 
nection with this great undertaking ; indeed, to do 
so would be to rewrite the history of the early part 
of the canal. It was Mr. Walker, personally, who 
organised the way in which the work should be 
executed, and it was to his energy, skill, and ex- 
perience that the rapid progress made in early days 
was due. 

The chief agent to the late Mr. T. A. Walker 
was Mr. W. H. Topham. The other agents were: 
Messrs. E. Manisty, A. Brown, E. D. Jones, C. 
Gregson, I. R. Walker, J. Price, C. J. Wills, 
L. P. Nott, and the late Mr.McNab. Mr. A. O. 
Schenk was contractors’ engineer. 

Mr. W. H. Topham held an important position 
on the canal works. He was appointed chief agent 
by Mr. Walker in the year 1887, and held that posi- 
tion till the time of Mr. Walker’s death. When 
the Manchester Ship Canal Company took the 
works over from Mr. Walker’s executors, Mr. 
Topham was appointed their works manager, a 
similar position to the one he held under Mr. 
Walker ; and when the work was finally let out to 
contractors, Mr. Topham was retained by the com- 
pany as consulting agent to the directors during 
the time of the construction. In June, 1893, Mr. 
Topham was requested by the company to come 
down every week for four days in the week, with a 
view to getting the canal opened by January l, 
1894. Mr. Topham is still engaged by the com- 
pany in connection with the sale of the large stock 
of surplus plant which they have to dispose of. It 
was due to the energy displayed by Mr. Topham 
and the other contractors that the works were com- 
pleted by the time specified. 

The works of the Runcorn section, embracing 
some of the most difficult works on the canal, were 
carried out by administration for the company, 
under the chief engineer, by Mr. E. D. Jones, who 
previously, as their agent, had also completed the 
seven miles of canal from Ellesmere Porttothe River 
Weaver. The Runcorn section comprised the whole 
of the works of the canal from the River Weaver 
to Old Quay, Runcorn, and consisted (besides the 
ordinary canal excavations) of 3} miles of river 
embankments and concrete walls, with three sets 
of locks. In addition to the difficulties attendant 
upon the tidal nature of the work, it was further 
complicated by the necessity of keeping open the 
traffic to two existing systems of docks durirg the 
construction, The most important part of the 
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work, including the Weston Mersey Lock, 600 ft. 
long, with five pairs of gates, and a quarter of a 
mile of concrete approach walls, the excavation of two 
miles of the river bed to a depth of 26 ft., and the 
rebuilding of the Bridgewater Locks, was both com- 
menced and finished in the short space of fourteen 
months. 

As general contractors, Mr. John Jackson, of 
Westminster, and Mr. C. J. Wills took up the 
work of construction some time after Mr. Walker's 
death, and after the canal company had been carry- 
ing on the work some time by administration. 
Mr. Jackson is well known as a contractor in con- 
nection with the Tower Bridge and Dover Harbour 
works. His field of operations is the eight miles 
of the canal between Latchford and Runcorn. He 
has been successful in completing the work en- 
trusted to him in less time than was specified—a 
fact which contributed in no small degree to the 
opening of the canal by the first day of the year. 
His agent in this work has been Mr. G. H. Scott. 
From 2,500 to 3,000 men were employed, and 
16,000 to 20,000 tons of material were excavated 
per day shift. 

Mr. Wills, who was formerly one of Mr. Walker’s 
agents, was engaged in the completion of the upper 
part of the canal, comprising work extending from 
Warburton to Manchester, and including the docks. 
His agent was Mr. R. Hollowday, and his engineer 
Mr. D. Connery. This secticn naturally includes 
some of the most important features of the canal ; 
amongst them, the Partington coal basin, the locks 
and sluices at Irlam, Barton, and Mode Wheel, 
the Barton aqueduct, and the Barton swing bridge. 
The contract work for the completion of these, 
with the exception of the ironwork, machinery, 
&c., has been executed by Mr. Wills, he doing the 
masonry, excavation, and general work. The com- 
pletion of the railway deviations in this section came 
under the same contract. 

The great firm of Armstrong, Mitchell, and Co. 
has, as already stated, executed all the hydraulic ma- 
chineryinconnection with the ship canal throughout. 
That it worked so successfully in the early days, 
even when severely tested, is the best evidence that 
can be given of the completeness of this work. 

Messrs. Ransomes and Rapier, of Ipswich, have 
supplied all the Stoney sluices, and also the patent 
cranes and spoil-boxes before referred to in the 
section on dredging. 

For bridges and gates there have been five prin- 
cipal contractors for iron and steel work. Of these, 
by far the greatest quantity of the work has been 
done by Sir W. Arrol and Co., of Glasgow. The 
chief part of the work done by this firm was all the 
viaducts for the railway deviations, and the swing 
bridges, with the exception of those at Barton and 
Trafford-road and the swing aqueduct. The iron 
and steel work in their contract amounted to about 
10,000 tons. Messrs. Handyside and Co., of 
Derby, contracted for the iron and steel work in the 
Barton swing bridge and Barton swing aqueduct, 
and also for the two high-level road bridges at 
Latchford and Warburton respectively. 

Messrs. Butler and Co., of Leeds, did on the 
railway deviations several of the smaller bridges 
which did not span the ship canal. They also con- 
tracted for the steelwork of the Trafford-road swing 
bridge, which is the heaviest in this country. The 
temporary swing bridge, close by—a remarkable 
structure, to which reference has already been made 
—was the work of this firm. The bridge, which is a 
steel structure, was made and erected in about 
two months from date of order. They are also the 
contractors for the permanent railway swing bridge 
which is to take the place of the temporary one. 

Messrs. Braithwaite and Kirk, of West Brom- 
wich, supplied the bridge over the River Mersey 
near Warrington. Messrs. Pearson, Knowles, and 
Co., of Warrington, have constructed several rail- 
way bridges of the lower levels, the connecting rail- 
way bridges to Partington cval basin, and the 
bridges over Randle’s Sluices. They have also 
= foot-bridges, a coal-tip at Eastham, and other 
work, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 16, 1894. 

Busryess in the iron trade has not improved. Manu- 
facturers are disappointed. The long restriction has 
not yet opened the way for an enlarging demand, 
Crude iron production is not increasing. Rolling 
mills are generally closed down, and resumption for 
the next thirty days will be gradual. Prices continue 
extremely low. No. 1 foundry iron is offered, at tide- 
water, at 13 dols.; forge iron, 11 dols.; billets, 
18 dols, ; steel rails, 24 dols. ; merchant iron, 30 dols. 
per ton; steel tank, 28 dols. Very few large orders 
are being booked, even at the mills where business is 
usually secured thirty days ahead. Reports from all 
interior centres show a dull condition of trade. The 
depression which set in early last summer continues, 
and in the opinion of good authorities will not dis- 
appear much before the opening of the spring 
trade. The idle capacity in some branches is 
likely to increase rather than decline. Numerous 





important engineering enterprises are under considera- 
| tion, but promoters are in no hurry. Railroad build- 
| ing work is also looming up, but those enterprises will 
| be undertaken in a cautious way. Railroad companies 
| are not making money enough to justify the placing of 

big orders for locomotives or cara. While the engi- 
| neering departments have recommended a vast amount 
| of bridge work, the directors are very chary of adopt- 
|ing their suggestions. Manufacturers in all branches 
| of activity are buying in a hand-to-mouth way ; at the 
| same time, the prediction is in everyone’s mouth that 
| times are going to be better, that prices will improve, 

and that the industrial condition will be strengthened. 

There is an abundance of money for use at low rates 
of interest. The country seems to be waiting on Con- 
;gress. But the possibility of agreement upon im- 
| portant economic measures seems more and more 
| remote. 





CaTaLoGuE.—Messrs. J. and C. Hall, Limited, of the 
Dartford Iron Works, Kent, have sent us a copy of their 
new catalogue, which contains illustrated descriptions of 
many of the refrigerating machines fitted by them on 
various steamships, or supplied to cold storage rooms. 


Map or Lonpon Improvements, 1894.—We have re- 
ceived from Mr. Edward Stanford, 26 and 27, Cockspur- 
street, Charing Cross, S.W., a new map of London and 
environs, showing metropolitan railways, tramways, and 
miscellaneous improvements, plans of which were de- 

sited at the Private Bill Office, November 30, 1893, for 

ession 1894. The map shows, in addition to the usual 
topography, the railways and tramways in operation, 
sanctioned, and proposed, and the boundary of the 
Administrative County of London. The proposed im- 
provement schemes are shown by colour. The size is 
40 in. by 27 in., and the scale2 in. tolmile. In addition 
the map is of permanent interest as depicting the fea- 
tures of the metropolis. 


Tue Prorosep State PurcHase oF SweEDIsH RalL- 
wars.—The Railway Committee has reported in favour of 
the Swedish State taking over the various lines constitut- 
ing what is generally known as the West Coast Railway, 
as well as the Malmd-Billesholm and the Landscrona- 
Engelholm Railways. With the exception of the latter 
line, the Government, in the conditions of the original 
concession, reserved for themselves the right of pur- 
chase, whereas no such condition exists with regard to 
the Landscrona-Engelholm line. The aggregate pur- 
chase sum for the five lines is 21,535,632 kr., to which 
should be added the requisite sum for completing the 
railways, 3,292,000 kr. —s: total of 24,827,632 kr., 
or about 1,380,000/. During the year 1892 these five lines 
made a net profit averaging 4,16 per cent. on the total 
amount of their purchase a and the expenditure 
necessary for their completion. ‘The rates will certainly 
be so lowered, by the introduction of the State railway 
rates, that a reduction of about 5000/. a year, or over 
8 per cent. of the aggregate, will be caused, but it is 
thought this will be counterbalanced by increased traffic. 


CLEETHORPES SEWERAGE.—The town of Cleethorpes 
is already well sewered and paved, and in a good sanitary 
condition. Its sewers, however, deliver through an out- 
fall sewer, about one mile long, into the Humberstone 
Beck. The rough solids are first taken out “4 means of 
a settling tank. The Humberstone Beck delivers into 
the sea, but it is tide-locked for a few hours each tide ; 
during this time the sewage backs up the Beck inland. 
The Humberstone Beck is too far from the town to cause 
residents or visitors any annoyance, but complaints have 
been made of the nuisance caused by this arrangement, 
2 ry amen landowners and farmers, at some periods 
of the year. The local board have instructed Mr. W. H. 
Radford, C.E., of Nottingham, to prepare plans of a new 
iron pipe sea outfall, to take the sewage 1200 yards out to 
sea and discharge it near low-water mark. Certain addi- 
tions will also be made to the flushing, inspection, and 
ventilation arrangements of the town sewers. The works 
may cost about 40002. Mr. Radford was engineer for a 
similar sea outfall which was constructed at the Beacon- 
thorpe end of the Cleethorpes district seven years ago. 
This outfall has worked satisfactorily and caused no 
trouble since its construction, although considerable 
— were encountered through bad natural foun- 

ations, 
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THE NAVIGATION OF THE SEVERN. 

Srconp only in importance, in these days of fierce 
foreign competition, to giving constant access to our 
seaports for ships of all sizes, is the necessity for 
opening up inland navigation. If our manufac- 
turers are to hold their own, they must have raw 
foreign products delivered cheaply to their works, and 
must have easy access to the sea for their finished 
goods. Fifty years ago railways came with such a 
rush that it seemed as if the days of inland water 
transport were over. Canals were neglected, or were 
allowed to be acquired by railway companies simply 
for the purpose of choking opposition. Happily we 
are seeing the folly of that course now, but there 
is a deal of leeway to make up; the principal 
obstacle being vested interests, which have been, 
but should not have been, allowed to accrue. It 
is needless to remind engineers how far we are 
behind the Continental countries in regard to our 
artificial waterways. The narrow canals, small and 
inefficient locks, and silted channels of much of our 
inland navigation, compare very unfavourably with 
the fine engineering works of the Continent. 
English engineers who have attended the con- 
gresses on inland navigation have felt this very 
keenly, but, as we have already said, the canal 
system has been entirely overshadowed by rail- 
ways. In this connection we would refer to the 
paper contributed by Mr. Vernon Harcourt, 
entitled ‘‘Some Canal, River, and other Works, 
in France, Germany, and Belgium.’’* 

The author of this paper was ‘‘ much struck with 
the great industrial activity of Belgium, and the 
rapid development of inland navigation in Germany; 
the solicitude which the Belgian and German 
Governments have exhibited for improving and ex- 
tending the water-ways of their countries, and the 
eagerness with which the local authorities seconded 
these improvements by enlarging their ports and 
providing them with the most modern mechanical 
appliances for facilitating trade.” 

All this is in lamentable contrast to what is seen 
in England, and every thinking man must agree 
with Mr. Vernon Harcourt when he says that 
‘* visits abroad indicate that English engineers 
cannot afford to relax their exertions in the way of 
progress, if they are to keep in advance of their 
professional brethren on the Continent, and that 
the extension of water communication gives 
facilities for economical traffic which English 
merchants must not neglect if they desire to retain 
the ascendency of English trade.” 

There is hope, however, that we are entering 
on a new era in regard to our inland navigation. 
The opening of the Manchester Ship Canal 
has shown us what we are capable of doing, and 
it only needs it to attain a very partial financial 


1}success for other districts to be encouraged to 


attempt similar, though, doubless, smaller, enter- 
rises. Already this is being done in the Midlands. 
We are glad to see from a recent,report that the 





* See Proceedings Inst. C.E., vol, xevi. 


Severn is receiving attention. In 1890 legislation 
was obtained for the purpose of carrying out work 
by which vessels of 400 tons would be enabled to go 
up the Severn as far as Worcester. These improve- 
ments have been carried out, and it is to be hoped 
they will lead toa revival of traffic on this ancient 
navigation, which opens out the midland and 
western districts to the sea by the most convenient 
route. During the autumn meeting of the Institu- 
tion of Naval Architects at Cardiff, many of the 
members who have confined their attention chiefly 
to the Clyde and the north-east coast, had their 
eyes opened to how much might be done in the 
south-west of England. The construction of the 
Barry Dock has quickened enterprise by creating 
rivalry. Cardiff has hitherto been perhaps too ex- 
clusively a coal port, but her ambition is now for a 
general trade. Those who are interested themselves 
in the question find, however, that the railway 
facilities for making communication with the in- 
terior are not all that could be desired, and more 
competition is thought to be necessary. The 
Welsh port looks with eager eyes to the great pro- 
ducing districts of the Midlands. At present ships 
of 15 ft. draught can get to Gloucester by way of 
Sharpness, using the Gloucester and Berkeley Canal. 
Recent improvements in the Severn giveadraught of 
8 ft. Gin. as far as Gloucester ; but in a few months 
vessels drawing 10 ft. will be able to steam to that 
city. The trade of Birmingham, however, is the 
prize for which Cardiff would bid. There is now 
being made at Worcester a dock for purposes of 
transhipping cargo from the 400-ton barges which 
come up the Severn, to the smaller 40-ton craft 
which are able to get to Birmingham. We have 
not heard that the capital of the Midlands, like 
Manchester, has ever aspired to become a port for 
ocean vessels, but it is, perhaps, not too much to 
hope that some day the 400-ton vessels will get to 
Birmingham. At present the ambition of Cardiff 
is bounded by Worcester so far as the larger craft 
referred to are concerned. 

It must not be supposed, however, that only 
Cardiff is interested in the improvement of the 
Severn navigation, for the other Bristol Channel 
ports would benefit in proportionate degree, and if 
we have made more reference to Cardiff, it is be- 
cause of its greater size and importance. The 
River Severn is under the control of a public body 
known as the Severn Commission, and from a 
report made to the Commissioners by the late Mr. 
H. J. Marten, who was engineer to the body, many 
interesting particulars of past efforts to bring up the 
navigation of the river to a high standard, may be 
gleaned. Passing over the earlier records, which 
extend back to the year 1430, we find that in 1835 the 
citizens of Worcester bestirred themselves in this 
matter, spurred to effort by the fact that a railway 
had been projected from Gloucester to Birmingham, 
and would not touch at Worcester. The engineer 
who was then called in—Mr. Thomas Rhodes (the 
late Mr. Ed. Leader Williams being acting engi- 
neer)—reported that ships from 200 to 300 tons 
might navigate and sail up to Worcester, sup- 
posing that a lock were made at Gloucester and 
another 174 miles further up. The locks were to 
have been 130 ft. long and 40 ft. wide, and the 
cost of the whole works was put down at about a 
quarter of a million. The depth of water would 
have been 12 ft. up to Gloucester, but the opposi- 
tion of riparian owners would have brought this 
down to 10 ft. Itis curious that after so long a 
period of time it should be looked on as somewhat 
of a triumph that 10 ft. depth has at last been 
attained. The fact shows how completely inland 
navigation has been neglected in this country. 
The scheme was not destined, however, to reach 
fruition, being thrown out by a very narrow 
majority in Parliament. In 1842 the Severn Navi- 
gation Act was passed, by which the Severn Com- 
missioners were appointed, and in the following 
year a lock and weir were constructed at Lincomb, 
more, it would appear, as an experimental measure, 
for it was provided by legislation that no other 
lock or weir should be constructed for three clear 
months after its completion. The Lincomb weir 
being found to produce no ill effect, locks were 
made at Holt, Bevere, and Diglis, whilst ancient 
bridges which obstructed traffic were superseded 
by others of a more commodious nature. Exten- 
sive dredging operations were also carried on. In 
1856 a lock was completed at Tewkesbury, so that 
the river was canalised as low as that point, whilst 
in 1868 two more locks were constructed near 





Gloucester. In 1861 the important works by which 
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the Severn was canalised as far as Sharpness were 
completed. These operations were carried out by 
the late Mr. Leader Williams, who was succeeded 
by the author of the report from which we have 
quoted, Mr. H. J. Marten, who in turn has been 
succeeded by his son, Mr. E. D. Marten, the pre- 
sent engineer of the Severn Commissioners. By 
the Act of 1890, to which we have already referred, 
the improvements named were authorised, and are 
now all but completed. It would be interesting 
to follow the report in many of the details 
which it gives of the ancient navigation, but that 
would clearly be beyond our province. We have 
taken the Severn navigation as an example of what 
may be done in extending facilities for transport of 
heavy goods, and creating wholesome rivalry with 
railway companies. Now that the waterway has 
been so far improved, it is probable that enterprise 
will be directed towards placing on the river more 
efficient craft than those which now ply upon its 
waters. It is frequently brought as an objection 
against canal transit that it istoo slow. The manu- 
facturer wants to get his goods soon to market, so 
that he may speedily be paid for them, and in this 
way turn over his capital as often as possible. 
For some classes of goods, however, canal traftic 
would be little, if any, slower than railway 
transit, that is, when goods have to be delivered 
in dock, alongside steamers, supposing that the 
locks are ample for the purpose, and have modern 
appliances for operating them, and that the 
vessels are also efficient. Ona large proportion of 
inland waterways we have still the same means 
of traction in vogue from time immemorial, namely, 
the horse, if not the donkey, and in many cases 
where tugs are used they are of a wasteful and 
obsolete pattern. There is room for vast improve- 
ment in this respect.* We have lately seen draw- 
ings of light-draught steamers, barges, and coast- 
ing craft, which have been designed by Mr. Josiah 
McGregor, of Queen Victoria-street, London, 
especially for the Severn navigation. These vessels 
are to be built of steel, and possess many in- 
teresting characteristics. The most important is a 
coasting steamer, in which the machinery is placed 
right aft ; the dimensions are 135 ft. by 21 ft. by 
104 ft. ; the speed is eight miles an hour, and the 
vessel will carry 422 tons on a draught of 8} ft. of 
water. Such a vessel would be able to ascend the 
River Severn as far as Worcester ; whilst she is 
designed to be seaworthy enough to trade to ports 
on the English and French coasts. She would also 
tow four barges of 445 tons each, at 64 miles an 
hour, thus giving a total capacity for cargo at that 
speed of 2202 tons. A smaller vessel, designed 
especially for this work by Mr. McGregor, is a 
light-draught steamer, to carry 30 tons and tow 
eight barges of 40 tons each. Such a vessel would 
‘be capable of working on any canal in the United 
Kingdom. Her dimensions would be 70 ft. by 
7 ft. by 44 ft. ; the speed being 74 miles an hour. 
With 30 tons on board she would draw 4 ft. 





MUNIOIPALITIES AND THE PUR- 
OHASE OF PRIVATE UNDERTAKINGS. 

WitTH comparatively few exceptions, undertak- 
ings for the advantage of the public, involving the 
speculative element, are carried out with money 
privately or voluntarily subscribed. This is proper, 
for it would not be right to take ratepayers’ money 
for schemes which did not promise success, more 
especially when it is impossible to differentiate be- 
tween consenting and objecting ratepayers. Thus 
we find that in the early ages of gas and gravita- 
tion water supplies, it was left for private com- 
panies to inaugurate works, and even at the pre- 
sent time this principle is adopted most advan- 
tageously, even in cases of gas and water, but more 
particularly in respect of electric lighting and tram- 
way schemes. In the past there was a due disposi- 
tion to consider the risks run by what we might 
call exploiters, when the time had come for pur- 
chasing the gas or water schemes on behalf of the 
people. But in the advance of the democratic 
spirit which has become so dominant in political 
life by reason of the extension of the franchise, 
this reasonable attitude is more and more lost sight 
of. Now, not only may municipalities compulsorily 
purchase tramways and electric generating and dis- 


* Although we do not often see in this country the 
degradation of women that is not uncommon in other 
lands, where women tow barges by means of a band round 
their foreheads, whilst the males of the party smoke their 
pipes and steer, 


tributing works when they have become assured suc- 
cesses, after the lapse of a certain number of years, 
but the tendency is to pay to the originators for 
their plant a price equivalent, perhaps, to that for an 
equal weight of good scrap iron. The advisability 
of the former enactment may or may not be quite 
recognised, but there is no doubt that the latter is 
an unjust tendency, and many will be satisfied 
with the decision come to in the Queen’s Bench 
Division this week by Mr. Justice Mathew and Mr. 
Justice Collins, sitting together on a appeal case 
between the London County Council and the 
London Street Tramways Company. The point 
involved affects the whole question of the purchase 
of private undertakings by municipalities ; and one 
cannot but recognise the far-reaching effect of the 
decision, for while eminently just and common- 
sense, it is not quite the legal view taken on one 
or two previous occasions. The desirableness of 
judgment by the highest Court of Appeal is there- 
fore evident, and the London County Council 
might spend their money less profitably than in 
ascertaining if the extreme view held by them is to 
be extended throughout the country by authority of 
the House of Lords as an appeal court. 

The facts of the case are easily recited. The 
London County Council, in their desire to act as 
universal providers as well as guardians of the 
people’s interests, determined to take advantage of 
the provisions of the London Street Tramways 
Act of 1870, whereby the four or five miles 
of tramway in Camden Town and Kentish 
Town could be purchased compulsorily at the 
expiry of twenty-one years. In conformity 
with the Act, Sir Frederick Bramwell was ap- 
peer arbitrator on the question of the sum to 

e paid. The section of the Act by which this 
question was to be determined is important. It 
stated inter alia that ‘‘the company shall sell to 
them their undertaking upon terms of paying the 
then value (exclusive of any allowance for past or 
future profits of the undertaking, or any compen- 
sation for compulsory sale or other consideration 
whatsoever) of the tramway, and all lands, build- 
ings, works, materials, and plant of the company 
suitable to and used by them for the purposes of 
the undertaking, such value to be, in case of 
difference, determined by . . . a referee.” In the 
course of the proceedings before Sir Frederick 
Bramwell, the tramway company proposed to 
tender evidence of the actual profits made by them 
from traffic on the lines to be purchased, with the 
object of the value of the tramways being deter- 
mined by taking a certain number of years’ purchase 
of the profits. The County Council objected, and 
the arbitrator, doubtless in view of the parenthetical 
phrase in the section quoted, determined that the 
Act did not authorise him to adopt a method of 
valuation based on a number of years’ purchase 
of profits. Evidence was allowed to show the 
rental value of the tramways considered as let, 
or capable of being let, to a tenant; but Sir 
Frederick himself admits that he did not con- 
sider this evidence in arriving at the award. The 
value, which was put at 64,5401., was really deter- 
mined on the cost of construction, less depre- 
ciation. In other words, it was exclusive of any 
allowance for past or future profits of the under- 
taking, or any compensation for compulsory pur- 
chase or other consideration whatever, except the 
consideration of the value to the tramway company 
or the Council, measured by what it would cost 
either the company or the Council to establish the 
tramways if they did not now exist. The tram- 
way company appealed against the decision, con- 
tending that the arbitrator ought to have taken 
into consideration the evidence given on behalf of 
the company as to the rental value of the tram- 
ways considered as capable of being let to a tenant, 
and that he was wrong in excluding evidence of 
the profits obtained from the traffic. Both judges 
have decided the appeal in favour of these conten- 
tions, the County Council being ordered to pay 
expenses ; so that if the law is thus interpreted 
aright, the future basis of determining the pur- 
chasing value of undertakings to be paid by munici- 
palities is clear, at all events until the law is 
changed. 

The reasons for arriving at the decision are 
interesting, as reflecting on the need for any 
change, or the direction in which the change 
should be made, towards explicit statement of 
what is just. Justice Mathew, in his decision, 
contended that the first definition necessary was 





as to that which was purchased or sold. In this 





case it was the undertaking, which, in the third 
section of the Act, was defined as ‘“‘the tram- 
ways and works and undertaking by this Act 
authorised,” and not only the materials in 
situ. The consideration to be paid was ‘‘ the 
then value of the tramway.” Value, as the judge 
remarked, had a well-ascertained meaning, and is 
to be interpreted as in the Acts relative to rating, 
these tramsways being a tenement assessable to the 
poor rates. This point is of great importance. Of 
course the chief difficulty is the words in paren- 
thesis in the section of the Act, and which are 
reproduced ; and this difficulty is increased by the 
definiteness with which past or future profits are 
indicated, which, it is assumed, excludes all profits. 
The ‘‘then value,” however, are the important 
words, and clearly, as Mr. Justice Collins pointed 
out, they imply that the value is to be based on 
that which can be made by the use of the tramway. 
The arbitrator, the judges consider, adopted an in- 
terpretation which excluded this consideration. 
The method of arriving at the value by taking the 
hypothetica] costs and a speculative depreciation 
did not recommend itself to the Court in preference 
to the usual modes, and the judges did not think 
the parenthesis such a potential and drastic enact- 
ment as the County Council sought to make it. 
The important words of the section are “‘ the then 
value.” That is to say, the mode of ascertaining 
the value is to take the present earnings and assume 
that the same will be made in the future. No 
addition is to be made for future increase or for 
past profits. 





THE GASES INCLOSED IN COAL. 

It is not many years since it was discovered that 
coal dust was highly inflammable, and, indeed, ex- 
plosive. Formerly it was supposed that explosions 
in coal mines were due to firedamp alone, although 
it was often difticult to understand how they should 
extend through the whole workings from a merely 
local outbreak of gas. Then it was found that coal 
dust disseminated in the atmosphere burnt with 
a speed equal to that of a mixture of gases; the 
first explosion stirred up the dust in clouds, and 
thus formed a train that carried the flame in all 
directions. Afterwards Dr. Bedson, pursuing the 
subject, demonstrated that not only would the 
dust, suspended in air, burn most readily, but also 
that it contained a large amount of occluded gas, 
which, in some cases at least, was so highly in- 
flammable that it would fire spontaneously.* This 
question has more recently been taken up by Mr. 
W. McConnel, jun., who has issued a valuable 
report of a lengthened investigation of coal dust 
from the Ryhope Colliery, from Backworth Colliery, 
from Seaton Delaval, Hebburn, also from another 
colliery in the county of Durham. 

To distinguish between the gases in the coal 
and those in the coal dust, samples of coal 
were taken from the working face of the Hutton 
seam, North Pit, Ryhope Colliery, County Dur- 
ham, at a depth of 252 fathoms. A quantity 
of 220 grammes was taken, brushed free 
from dust, and packed in a flask in the mine. The 
coal was placed in a tube fused to an air pump of 
the Geissler type. After complete removal of the 
air, the tube and its contents were heated, generally 
to 100 degrees Cent., by a water bath for several 
hours, the gas being drawn off into a gasholder. 
The various gases were absorbed by the following 
reagents : Carbon dioxide, by 50 per cent. solution 
of caustic potash ; oxygen, by ferrous oxide solu- 
tion; unsaturated hydrocarbons, by Nordhausen 
sulphuric acid or bromine vapour; and carbon 
monoxide, by palladium chloride, or ammoniacal 
solution of cuprous chloride. After the above 
gases had been removed as stated, there remained 
a volume of gas representing nitrogen, together 
with a paraffin, or a mixture of parafiin and hydro- 
gen. he proportion and nature of the com- 
bustible constituents of this residual mixture were 
determined by explosion with excess of oxygen. 
The volume of carbon dioxide produced, the 
observed contraction, and the oxygen required for 
the combustion, furnished data from which the 
nature and volume of the combustible gas could be 
determined by a method which we have not the 
space to enter into. 

The Ryhope coal was divided into five samples, 
of which the first was exposed to a temperature of 
30 to 70 deg. Cent. for 5 hours, the second to 70 to 


* Proceedings of the North of England Institute of 
Mining and Mechanical Engineers, vol. xxxvii., 1888. 
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92 deg. for 19 hours, the remainder to 100 deg. for 
44, 24, and 27 hours respectively. From the gases 
obtained there has been calculated the following 
Table, giving the general composition of the gas 
yielded by the Ryhope coal : 


Volumes. 
Carbon _— (C Ox) % a cy = 
Oxygen (Oz) ... ais ue ae ws 4 
Olefines (Cn Hon ) eee eee eee eee 0.00 
Parafiins (Cn Hon +2) ees a «- 16.91 
Nitrogen (N») wee ee ue 72.95 
99.99 


One hundred grammes of coal yielded 81.8 cubic 
centimetres of gas. It will be observed that this gas 
was obtained from lump coal, carefully freed from 
dust. This coal was then crushed to fine powder, and 
208 grammes were heated in vacuo at 100 deg. 
Cent. for 26 hours, giving off 109 cubic centimetres 
of gas, measured at 0 deg. Cent. and at a pressure 
of 760 millimetres of mercury. The composition 
of the gas was as follows : 


Volumes, 

Carbon dioxide (C O.) 0.85 
Oxygen (Oz) sea ae se eas 6.95 
Carbon monoxide (C QO) ... ae Seg trace 
Olefines (Cn Hon ) vee eve ove 1.10 
Paraffins (Cn Hon + 2) eee ere eee 18.40 
Nitrogen (No) ee ~_ ats é 72.70 

100.00 


Probably both these lots of gas would be liberated 
from coal dust on the first contact with the heat of 
explosion, to be followed almost immediately by 
gases from the partial distillation of the dust. 
There would thus be a continuous evolution of com- 
bustible gases, apart from any actual combustion of 
the coal. 

The whole of the occluded gases in coal are by no 
means removed by an exposure to a temperature 
of 100 deg. Cent. Ina further experiment with Ry- 
hope coal Mr. McConnel first exposed 90 grammes 
in two portions to the heat of steam for periods of 
44 and 34 hours respectively, with the result that 
122.2 cubic centimetres of gas were obtained per 
100 grammes of coal. The coal was again heated 
for 12 hours, until all evolution of gas ceased. 
The heat was then raised to 130 deg. Cent. for 14 
hours, and 20 cubic centimetres of gas expelled, of 
the following composition : 


Volumes, 

Carbon dioxide 8.5 
Oxygen ... a 4.0 
Carbon monoxide eee ae sia 0.0 
Olefines ... ans ee ene ais ea 1.8 
Paraffins aie al es <u 9.9 
Nitrogen aaa aa uae ae Perey 

100.0 


When all evolution of gas at 130 deg. had defi- 
nitely ceased, the temperature was raised to 
184 deg. Cent., and 7 cubic centimetres of gas were 
obtained, of the following composition : 


Volumes. 

Carbon dioxide ss 5.8 
Oxygen... aes 27.0 
Carbon monoxide 0.0 
Olefines ... 0.0 
Paraffins A me we xs a 4.6 
Nitrogen Sie oid oe pe .. 62.6 

100.0 


After all evolution of gas at this temperature had 
ceased, the coal was crushed to powder, and at 
100 deg. Cent. 34 cubic centimetres of gas were 
obtained, of the following composition : 


Volumes. 

Carbon dioxide mr x si 4.4 
Oxygen ... aaa esa oe a6 ei 1.2 
Carbon monoxide _... ee as a 1.0 
Olefines ... ~ aa Pe ua de 2.6 
Paraftins es ie ae a ee 
Nitrogen or ‘en ees ‘iv «<0 CGE 

100.0 


This concluded the series of experiments with 
this coal. The next were made with a steam coal 
from Seaton Delaval, and, as might be expected, 
gave very different results. During heating of 
several samples up to 100 deg. Cent. a considerable 
volume of gas was obtained, having the following 
average composition : 


heey 
r Cent. 
Carbon dioxide... wit a ae 10.26 
Oxygen ak oes ai ie das 8.03 
Nitrogen - oes os sa -- 82.20 

100.49 


When lump coal was treated, the carbon dioxide 
game out higher and the oxygen lower, but none 





of the olefines and paraffins found in the ‘‘ gassy ” 
Ryhope coal were present. In the case of a dust 
explosion, the oxygen would, doubtless, serve to 
intensify the combustion, but there would not be 
the rapid and fierce heat which would come from 
the combustion of paraffins containing hydrogen, 
marsh gas, and others of the series as far as 
pentane. 

Coal dust collected from the screens of the Low 
Main Seam, Backworth Colliery, Northumberland, 
represented varieties of coal which are used both as 
gas coals and steam coals. One hundred grammes 
of dust yielded 58.3 cubic centimetres of gas of the 
following composition : 


Volumes. 

Carbon dioxide (C O.) - 6.5 
Oxygen (0,)... a da ne as 2a 
Carbon monoxide (C O) ic 0.0 
Olefines (Co Hyn ) ... a en sa 0.0 
Paraffins(Cn Hm +2) .. 1. 8B 
Nitrogen (N»2) ae aa aaa ée 10.5 

100.0 


This was very rich in paraffins, containing either 
ethane, or a mixture of marsh gas, ethane, and 
propane. 

We have not the space to follow Mr. McConnel 
through the whole of his researches, but have re- 
produced enough to show how very greatly different 
samples of coal dust vary in their gaseous contents, 
It is no wonder that some of them burn with 
striking violence, when each particle is ready to 
surround itself with an atmosphere rich both in 
combustible elements and in oxygen. Others, again, 
appear to actually protect themselves by a shield of 
carbonic acid and nitrogen, and in this way todamp 
out any flame that may attack them. We hope to 
see these researches extended, so that colliery 
managers may know for certain to what extent their 
dust is explosive, and how far they must take pre- 
cautions in regard to it. 





WHITE LEAD AND ITS SUBSTITUTES. 

OnE of the most baffling problems which has 
ever engaged the attention of inventors is the pro- 
duction of some efficient substitute for white lead. 
The need for such a substitute has long been 
recognised. Amongst others, the Society of Arts 
has taken a great interest in the subject, having 
in 1778 offered a premium of 50l. for a method 
of preparing white lead which should not be 
injurious to health. In 1790 a gold medal was 
offered, and in 1820 they were prepared to award 
a premium of 100/. for a satisfactory substitute ; 
nevertheless, in spite of every encouragement, 
the problem cannot yet be said to be solved on 
either of the two sides from which it has been 
attacked. On the one hand, several more or 
less promising processes of producing white lead 
without danger to the health of the workpeople 
are now being tried experimentally, in some cases 
on quite a large scale ; and, on the other hand, 
the efforts of inventors to provide a satisfactory 
substitute have not been relaxed, 

It would seem at first sight a very simple matter 
to produce white lead by precipitation, thus avoid- 
ing the dangers incidental to the old Dutch process 
and its modifications, by which the bulk of the 
white lead used is still produced. Asa matter of 
fact, it is oo easy to produce a white lead in 
this way, but the white lead thus obtained is not 
the same thing as that obtained in the old Dutch 
process, having a crystalline in place of an amor- 
phous structure, and hence showing a great lack of 
body and covering power. One or two of the newer 
precipitation processes are, it is true, stated to 
produce an amorphous white lead of great body, 
but these claims have yet to be made good, and for 
the present the old Dutch process and the chamber 
process hold the field. In the former, desilverised 
lead is cast in the form of gratings or thin oblong 
plates, which are to be corroded into white lead. 
To this end a floor is prepared by strewing it with 
tan, on top of which stoneware jars containing acetic 
acid are stacked as closely as possible, and on top 
of the jars come four or five layers of the leaden 
crates. The operation is then repeated till a stack 
containing about ten strata, each consisting of a layer 
of tan, of acetic acid, and of lead, is finally built 
up. When completed, the stack is left to itself 
for about three months, at the end of which period 
most of the lead is found to be converted into an 
amorphous basic carbonate. Up to this point there 
is no particular danger in the process, as only very 
susceptible people are affected by handling metallic 





lead. But the taking down of the stack and the sub- 
sequent operations of crushing, grinding, drying, 
and packing are attended with very considerable 
risk. Though many of the operations are now 
carried out after moistening the white lead, it is 
nevertheless impossible to avoid a considerable 
amount of dust, which, absorbed through the mouth, 
nose, or skin, may give rise to serious metallic 
poisoning. A peculiarity of lead poisoning is that its 
effects are cumulative, and this makes the processes 
described above particularly dangerous. With 
some poisons a sort of toleration of them by the 
system is gradually established, but this appears to 
be the case to only a very limited extent with lead. 
It has also to be observed that women seem much 
more susceptible to the poison than men, and girls 
more than fully-grown women. The Chemical 
Works Committee of Inquiry have accordingly sug- 
gested that no girl under twenty should be em- 
ployed in white lead works, and that no woman 
should be employed in the more dangerous opera- 
tions. If this recommendation be acted on, an 
additional impetus will be given to further 
attempts to substitute machinery for hand labour, 
and to discover a satisfactory substitute for white 
lead. From this latter point of view the subject 
was discussed by Mr. A. P. Laurie, M.A., in a 
paper read before the Society of Arts on the 17th 
inst. Several of these substitutes have been 
proposed, of which sulphate of barium has proved 
a failure from lack of covering power, and sulphide 
of zinc from, it is said, careless manufacture. 
This leaves sulphate of lead and zine oxide, or, 
perhaps, a combination of the two, as possible rivals 
to the older pigment. Of these, zinc oxide is non- 
poisonous, and, though lacking in covering power, 
is remarkably white, and keeps its colour very well. 
Lead sulphate is almost insoluble in the stomach, 
and may therefore also be considered non-poisonous. 
As regards body, a mixture of lead sulphate 
and zinc oxide, known as Freeman’s white, 
seems, from experiments made by Mr. Laurie, to 
be fully equal to white lead, whilst sublimed lead 
sulphate, sold as Glasgow white, was very nearly 
so. Both pigments keep their colour better than 
white lead. The mixed paints, however, differ 
very much in consistency from white lead, having 
an entirely different feel under the brush. They 
are thin and stringy, instead of stiff and firm, thus 
creating a prejudice against them amongst painters. 
It occurred to Mr. Laurie that, as the peculiar pro- 
perties of white lead are generally attributed to 
its saponification with oil, it might be possible, by 
adding oleic and linoleic acid to zinc oxide paint, to 
obtain a consistency similar to that of white lead. 
This was found to be the case. Freeman’s white, 
thus prepared, completely deceived house painters 
long familiar with white lead. The method, 
therefore, seems well worth trying on a large 
scale, and, if permanently successful in practice, 
should do much to lessen the evils which have so 
long been inseparable from the manufacture of satis- 
factory white pigments. 





NOTES. 

A Proposep AERIAL CABLEWAY NEAR BRIGHTON. 

Tue Devil’s Dyke, near Brighton, is a steep and 
narrow gorge running some miles inland, and 
across which at present there is no other means of 
communication than by descending the cliffs on 
the one side and going up them again on the other. 
A company has recently been formed to supply 
a much-wanted means of communication across 
this chasm. An ordinary bridge is out of the 
question, the span required being 650 ft., and the 
cost, therefore, would be out of proportion to the 
traffic expected. The plan to be adopted is a modi- 
fied telpher system, the invention of Mr. W. J. 
Brewer, C.E. The main feature of this system 
is that the car to carry the passengers, or goods, 
runs on two parallel cables, which are sup- 
ported at 25 ft. intervals from a main suspension 
cable. The car cables are under considerable ten- 
sion, and, being supported at such short intervals, 
sag but little. Each car can carry a load of 44 
tons, and they may be run in trains of as many as 
24 cars. At the Devil's Dyke cable haulage is to 
be used, but in future applications of the principle 
electric traction is contemplated. The towers sup- 
porting the main suspension cables have openings 
in them through which the cars can pass, so that 
any length of line can be travered, the system not 
being confined to the working of a single span. 
Curves and switches have also been deyised, and, 
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in short, the company are prepared to undertake 
the erection of a regular railway on the system, 
complete with switches, sidings, and all the usual 
appurtenances of such. In connection with the 
line over the Dyke an inclined cableway down into 
the Devil’s Punchbowl is also to be erected. This 
should prove a boon to the farmers at the bottom 
of the gorge, whose transit dues to Brighton have 
been extremely heavy in the past. 


ANOTHER ENGiisu Sip Canat ScHEME. 

The completion of the Manchester Ship Canal 
scheme has awakened a new interest in artificial 
waterways, and the moment is considered oppo- 
tune for reviving the scheme for the construc- 
tion of a ship canal from the Humber to Wake- 
field, originally suggested in 1886 by Mr. Charles 
Clay, an agricultural engineer in that district. 
The Wakefield Chamber of Commerce is taking 
the matter up. The proposed route of the canal, 
which has been pronounced as feasible by Mr. 
Abernethy, is from the Calder at Wakefield 
Bridge, running almost direct into the Humber at 
the mouth of the Trent, utilising or leaving intact, 
as may be considered desirable, the present Wake- 
field and Knottingley canal, and skirting Goole. 
The distance is 23 miles, and the rise above sea- 
level 65 ft. The route crosses the main lines of 
the Great Northern and Midland Railways, which 
would therefore have to be raised, and various 
branch lines would have to be dealt with. The 
idea is to make the canal sufficient for vessels of 
2000 tons burden, of similar dimensions to the 
Manchester waterway, and to improve subsidiary 
canals with which connection would be made— 
such as the Manchester and Wakefield, Wakefield 
and Castleford, and Castleford and Leeds—sufii- 
ciently for 200-ton barges. The cost is put by the 
romoter with commendable reserve at ‘‘ not 
ess than six millions sterling.” The promoter, 
a firm believer in the ultimate financial success 
of the Manchester Canal, which he considers will 
make a profit annually equal to 3 per cent. on 
the capital expenditure, contrasts his scheme with 
that now completed, estimating the difficulties as 
less formidable. Certainly the experience gained 
in Manchester will assist Wakefield. It is esti- 
mated that the population to whom the canal would 
be of service would total 2} millions, and that, being 
nearer the cvalfields than Manchester, there would 
be less difficulty in securing export trade. The 
promoter recognises by anticipation the conten- 
tion that the reviving of the scheme is pre- 
mature, and his reply is that the Manchester 
Canal is certain to return 3 per cent. It is not 
necessary to controvert, even by inference, this 
assumed certainty, while suggesting that it might 
be well to wait until this much-desired result is 
realised. Nor do we think the hinted possibility 
of Wakefield being forestalled a reasonable argu- 
ment for precipitancy. It will be time enough 
when the move is made to assert the claims of 
Wakefield, and then the most suitable scheme for 
the West Riding of Yorkshire can be determined. 





ENGINES OF H.M.SS. ‘‘RESOLUTION” 
AND ‘‘ REVENGE.” 

In our issue of the 5th inst. we illustrated the design 
of these vessels, and gave a description with special 
reference to the question of stability, raised owing to 
the extreme weather experienced by the Resolution 
in the Bay of Biscay. We also gave engravings of 
the engines, and in fulfilment of a promise then made 
we now return to the subject, to fully describe the 
propelling machinery. The engines in each vessel are 
of the vertical triple-expansion type, driving twin 
screws. They were designed and constructed by 
Palmers’ Shipbuilding and Iron Company, Jarrow-on- 
Tyne, who also built the two battleships. Each set 
of engines is placed in a separate water-tight com- 
— these being divided by the magazine. ‘The 

iameters of the cylinders are 40in., 59 in., and 88 in., 
ali with 51 in. stroke. They are placed with the 
high-pressure cylinder forward, the intermediate pres- 
sure in the middle, and the low-pressure aft. The 
valve chests are placed on the forward sides of the 
high-pressure and intermediate cylinders, and on the 
after side of the low-pressure cylinders, a piston 
valve being fitted to the high-pressure, while the in- 
termediate pressure and low-pressure have double- 
ported flat slides fitted with relief rings on back. 
The cylinders are quite independent castings, but 
connected by bar stays and copper pipes. The 
breeches standards are also poole near their tops 
by struts. The liners of the high-pressure and inter- 
mediate cylinders are of steel, while that of the low- 
pressure cylinder is cast iron, The pistons, cylinder, 
and valve chest covers, are all of cast steel. 


Cast steel is largely used in the framework of the 
engines. The back standards are of the split type of 
box section and of cast steel, with the piston-rod 
guides attached. The bedplate for each set is in three 
independent pieces, each cylinder having its own 
bedplate. These are of box form and of cast steel, and, 
as will be seen from the illustration on the two-paye 
plate —_ at page 17 ante, both bedplate and standards 
are of a very substantial character. Each cylinder is 





supported at the front by two turned columns of 
| forged steel, an additional column being placed under 
| the low-pressure valve chest. A diagonal stay runs 
| from the bottom of each front column up to the under- 
| side of the cylinders at the back, and the engines are 
| further stiffened by an athwartship stay being carried 
| from each cylinder to the magazine bulkhead at the level 
| of the ammunition passage floor. This makes an unusu- 
ally stiff framework, and the intention of the designers 
was fully realised, for on the full-power trials, even 
when running 106 revolutions, there was not the 
slightest vibration even at the tops of the cylinders. 
The crankshaft is of steel, and in three pieces, with 
the cranks placed at 120 deg. apart. Both shaft and 
pins are hollow. The piston and connecting rods, 
together with most of the gear, are all of steel. The 


The propellers are of Admiralty gun-metal, with four 
blades on each. 

The valves are driven by ordinary link motion, with 
the reversing shaft placed along the back of the 
engines. The reversing engine has two cylinders, 
and is placed at the back of the intermediate pressure 
engine. The reversing gear is of the ordinary all- 
round worm and wheel type, with a handwheel at the 
starting platform, which may be put out of gear when 
not required. The various handles and wheels are 
grouped together conveniently at the front. 

There is one single-acting air pump placed at the 
front of each high-pressure ee driven by levers 
from the high-pressure crosshead. The condenser is of 
approximately oval form, of cast gun-metal, and placed 
at the front of the low-pressure engine. The circu- 
lating water for the condensers is supplied by Belliss’s 
centrifugal pumps. There is a double set of pumps in 
each engine-room, one pump being used as a stand-by 
in case cf the other breaking down. Each pump is 
capable of pumping from the bilges. 

The main feed pumps are of Weir’s duplex type, 
one pair being placed in each engine-room, the speed 
of the pump being controlled by a float in the feed- 
tank. Two double-cylinder pumps of Admiralty 

ttern are placed in each engine-room for fire and 

ilge purposes. In each engine-room there are alsoa 
Normandy’s distiller and Weir’s evaporator. A 
separate auxiliary condenser, provided with its own air 
and circulating pumps, is fitted in each engine-room 
for condensing the steam used by all the auxiliary 
engines throughout the ship. The positions of the 
various auxiliary engines have been carefully chosen, 
and the general arrangement of these and the main 
engines is such that there is unusually ample room to 
get easily and comfortably about. 

There are eight return-tube boilers in each vessel 
(occupying four separate water-tight compartments), 
all single-ended, the dimensions of each being 15 ft. 6 in. 
in diameter by 9 ft. 6 in. long. The working pressure 
is 1551b. per squareinch. There are in all thirty-two 
pron furnaces, each having a separate combus- 
tion chamber. The boilers are arranged for work- 
ing under forced draught on the closed stokehold 
system, the air being supplied by eight double-breasted 
fans, made by Messrs. Paul and Co., Dumbarton. 
In the boiler-rooms there are placed, for auxiliary 
purposes, four double-cylinder feed pumps, Admiralty 
pattern, made by Messrs. E. Scott and Mountain, 
Limited. The steam from the boilers is led to the 
engine-room by four independent lines of pipes, so 
that in the event of one of the boiler-rooms being 
flooded, or its steam pipes damaged, the steam can be 
taken from the remaining boiler-rooms to both sets of 
engines. The main steam pipes are lapped with 
copper wire as an additional security. 

n addition to the various engines already men- 
tioned, there are ash hoists, drain tank engines, 
ventilating fans and engines, boat-hoisting winches, 
capstan engines, and steering engines. A workshop 
is also fitted up with several machines and a special 
engine to drive them. 

The builders undertook to develop 13,000 indicated 
horse-power on full-power forced draught trial, but 
some time ago the Admiralty decided not to subject 
more than one of this class of vessel to this power, 
and the various builders were therefore asked to 
arrange the engines to develop about 11,000 indicated 
horse-power on the full-power trial. Consequently 
on the forced draught trial it was only desired to have 
a reasonable excess over the 11,000 indicated horse- 
power required. The power guaranteed under natural 
draught was 9000, with an air pressure in the stoke- 
holds not exceeding } in. of water. 

The Resolution went on her trials in the last week 
in August, 1893, the result of the eight hours’ trial 
showing 9248 indicated horse-power, with .20 in. air 





propeller shafting is of steel throughout, and hollow. | k 


pressure, and the four hours’ trial 11,402 indicated 
horse-power, with .63 in. air pressure. The results in 
both instances were considerably better than required 
by contract. Appended is a detailed statement of the 
results of the Resolution’s trials : 


H.M.S. “ Resolution,” Eight Hours’ Trial off Portsmouth 
August 29, 1893. 





| | 
cil Indicated 
Revolutions. Vacuum.| 4 oy3e.Power. 


| 
| 





Collective Indi- 
cated Horse- 
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Steam in Boiler- 


| | 
4617.23 4500.47 | 
4333.86 | 4378.87 
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H.M.S. “‘ Resolution,” Four Hours’ Forced-Draught 
Trial off Portsmouth, August 31, 1893. 
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ss Mean air pressure -63 in. Mean speed by patent log, 17.92 
nots. 
During the last half-hour of the forced draught trial the air 


pressure was purposely reduced owing to a large margin already 
existing, and consequently the power was reduced as indicated. 


The following are the details of the trials of H.M.S, 
Revenge : 


H.M.S. ‘' Revenge,” Eight Hours’ Trial off Portsmouth, 
November 7, 1893. 
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Mean air pressure .19 in. Mean speed by patent log, 17.375 
knots. 


H.M.S. “ Revenge,” Four Hours’ Forced Draught Trial 
off Portsmouth, November 9, 1893 
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Mean air pressure, .46 in. Mean speed by patent log, 17.5 knots. 
In this case also the air pressure was purposely reduced during 
the last half-hour, owing to a large margin already existing. 


There was a very heavy sea ruoning during the forced 
draught trial of H.M.S. Revenge, which interfered 
with the speed of the ship, so that only one-eighth of a 
knot more was obtained than on the natural draught 
trial, although the revolutions and horse-power were 
much more. The strong sea caused the engines to race 
considerably, but they withstood thesevere test in a very 





satisfactory manner, The air pressure on the forced 
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draught trial, it will be noticed, was only .46 in. ; it 
will thus be seen that the forced draught power was 
obtained with less air pressure than that allowed for 
the natural draught. The excess air-pressure in the 
Resolution over the Revenge is accounted for by the 
fact that the air gauges in the latter vessel, after the 
natural draught trial, were moved farther away from 
the fans than in the former vessel, so gave a truer 
result. If the Resolution’s had been in the same 
position as those on board the Revenge, the air pres- 
sure registered in the former vessel would have been 
less. The whole of the trials of both vessels were 
got through in a remarkably expeditious manner. The 
Resolution went out to sea for natural draught trial 
on Tuesday, August 29, 1893, and completed her 
forced draught trial on the Thursday following, with 
only a day between for sweeping tubes, &c. The 
Revenge went through her trials at a similar rate. 
Throughout the trials of both vessels the engines 
worked without a hitch and satisfactorily. After the 
trials were over the boilers were examined and were 
found to be in perfect condition. It may be here 
observed that the tubes were not ferruled. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—The market was active on 
Thursday forenoon, when about 22,000 tons of warrants 
were dealt in—12,000 tons of Scotch, 3000 tons of Cleve- 
land, and 7000 tons of hematite iron. One lot of Scotch 
sold at 43s. per ton cash on Monday, with a “ plant.” 
Over the preceding day’s close Scotch gained 2d. per ton, 
and so also did Cleveland and Cumberland hematite iron, 
while Middlesbrough hematite iron gained 3d. per ton. 
The market was strong in the afternoon, especially 
for Cleveland, cash iron being done at 35s. 8d. and 
month business at 35s. 10d. per ton. Scotch was 
also dearer at 43s, 2d. cash. The close was just 
a turn easier, but eee with the morning’s 
finish Scotch was unchanged, while Cleveland made 4d. 
per ton, and Cumberland hematite iron lost 4d. Some 
9000 or 10,000 tons changed hands in the afternoon. Abt 
the close the settlement prices were—Scotch iron, 43s. 14d. 
r ton; Cleveland, 35s. 74d.; Cumberland and Middles- 
toonah hematite iron, respectively, 45s. 14d. and 43s. 104d. 
r ton. A moderate amount of business was done on 
‘riday forenoon, about 20,000 tons of warrant iron bein; 
sold—including 10,000 tons of Scotch, one lot of whic 
was dealt in at 43s. this week with a plant, and 7000 
to 8000 tons of hematite iron, of which one dealer’s line 
was for 6000 tons. The market was very active and 
firm in the afternoon, and some 25,000 or 30,000 
tons of warrant iron changed hands, fully 15,000 
tons being Scotch iron. The cash price made 1d. 
per ton from the morning. Some 5000 tons of Middles- 
brough hematite iron changed hands at 44s. 74d. 
per ton three months fixed. It was understood that 
muoh of the iron was bought to cover contracts. The 
closing settlement prices were—Scotch iron, 43s. 14d. 
per ton; Cleveland, 35s. 74d.; Cumberland and Middles- 
brough hematite iron, 45s. 14d. and 44s. Le r ton 
respectively. The market was active on Monday fore- 
noon, when business was done in 10,000 to 15,000 tons of 
Scotch, 10,000 tons of Cleveland, and some lots of hema- 
tite iron. Prices all round advanced 2d. to 24d. per ton. 
There was less doing in the afternoon, but the market 
remained very steady. About 8000 tons of Scotch and 
3000 tons each of Cleveland and hematite iron were dealt 
in at prices which were practically unaltered. At the 
close the settlement prices were—Scotch iron, 43s. 3d. 
per ton; Cleveland, 35s, 9d.; Cumberland and Middles- 
brough iron, respectively, 45s. 44d. and 44s. 3d. per ton. 
On Tuesday forenoon a moderate amount of business was 
done, about 17,000 tons of warrants being sold, of which 
12,000 tons were Scotch. The greater portion consisted 
of option and forfeit lots. The market was very firm in 
the afternoon, on rumours as to the forthcoming naval 
programme, also on reports published from Middles- 
brough. Those reports made sellers cautious, and prices 
were very stiff, Scotch, at 43s. 64d. cash, showing an 
advance of 2d. per ton from the morning. About 8000 
or 10,000 tons were dealt in. Clevaiandl was idle, but 
quotably 1d. per ton up. Some 2000 or 3000 tons of 
Cumberland hematite iron were dealt in, and the cash 
price rose 1d. per ton. Business to the extent of 1000 
tons was done in Middlesbrough hematite iron at 
44s, 104d. per ton three months fixed, and the cash price 
made an advance of 34d. per ton. The settlement prices 
at the close were—Scotch iron, 43s. 6d. per ton; Cleve- 
land, 36s. ; Cumberland and Middlesbrough hematite 
Iron, respectively, 45s. 6d. and 44s. 44d. per ton. Be- 
tween 15,000 and 20,000 tons changed hands this fore- 
noon at increasing prices, up to 43s. 7d. cash being paid 
for Scotch warrants. The market was in firm in the 
afternoon, when there was some good bu ing, closing 
strong. The settlement prices were—Scotch, XE 
Cleveland, 36s.; Cumberland and Middlesbrough hematite 
iron respectively 45s. 74d. and 44s, 44d. per ton. The 
following are the current Bg om for several special 
brands of makers’ iron: No, 1 Gartsherrie, 51s. 6d. per 
ton; Calder and Summerlee, 52s.; Coltness, 56s. 6d.; 
Langloan, 60s.—the foregoing all shipped at Glasgow ; 
Shotts (shipped at Leith), 54s.; Glengarnock and Carron, 
not quoted. There are now 52 blast furnaces in active 
Operation in Scotland, as compared with 69 at this time 
last year. Three are making basic iron, 30 are making 
ordins iron, and 19 are working an hematiteore, Last 
week’sshipmentsof pig iron from all Scotch portsamounted 








to 3480 tons, against 2644 tons in the corresponding week 
of last year. They included 150 tons for India, 170 tons 
for Australia, 200 tons for Italy, smaller quantities for 
other countries, and 2525 tons coastwise. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 319,289 tons yesterday afternoon, as compared 
with 319,990 tons yesterday week, thus showing a reduc- 
tion for the past week amounting to 701 tons. 


Finished Iron and Steel.—Makers of finished iron report 
more activity than for some time t, but they are 
doubtful as to the present ‘“‘spurt” developing into a 
lasting expansion of the existing demand. At the 
moment the improvement, in the opinion of a number of 

rsons, is largely due to the placing of the recent ship- 

uilding orders. They express some anxiety as to there 
being a large enough demand, not only to maintain the 
higher prices obtained, but to raise quotations. In the 
meantime the tone is very cheerful, and hopes are 
freely expressed in other quarters that the improve- 
ment will not only continue, but that it will gain 
strength. The feeling in the local steel trade is de- 
cidedly firmer than it was; indeed, so firm is it that 
the Scotch steelmakers held a meeting last Friday 
at which it was resolved to advance the price of finish 
material all round to the extent of 2s. 6d. per ton—ship- 
plates to 5/. 10s. per ton, angle bars to 4. 15s., boiler 
plates to 8/., and ordinary bars to 5/. 17s. 6d. per ton. 


Iron and Steel Works at Townhead.—Considerable satis- 
faction has been caused in the Townhead district by the re- 
opening of the iron works of the Glasgow Iron and Steel 
Census on the canal bank in Garngad-road. The 
works, better known as the ‘‘Old Forge,” have been 
idle since last) summer, and their reorganisation will 
give employment to 300 or 400 men, and will go 
a long way towards relieving the distress prevailing in 
the district. In the Blochairn Works of the Steel Com- 

any of Scotland, too, work is plentiful, and all the 
a di are very busy. 


New Shipbuilding Contracts.—Messrs. William Simons 
and Co., of Renfrew, have just received an order from the 
European Danube Commission for the construction of a 
1250 ton stern-well hopper dredger. It is to be employed in 
deepening the Danube. Besides the buckets, which will be 
of large size, it will be provided with powerful sand pump- 
ing appliances to operate on the Sulina bar. The construc- 
tion of the dredger will be under the direction of Sir 
Charles Hartley, K.C.M.G., the ae engineer to 
the Commission, and Mr. Wilson Wingate C.E., London, 
inspecting engineer. When completed. this bucket hopper 
dredger will be the largest and most powerful afloat.— 

essrs. A. and J. Inglis, Pointhouse, Glasgow, have 
— received an order from the Khedive of Egypt to 
build for him a splendid steam yacht. She is to be some- 
thing like 200 ft. in length, and of about 700 tons, and in 
point of speed and equipment she will probably be as 
tine an example of her class as ever left the Clyde.—The 
Montrose Shipbuilding Company have just concluded a 
contract with a Swansea firm to build a 650-ton steel 
screw steamer, the engines and boilers for which are to be 
supplied by Messrs. Gourlay Brothers and Co., Dundee. 
The company have no fewer than nine vessels in course of 
construction.—The Leslie Steamship Cee , Aberdeen 
have placed in the hands of Messrs. Hall, te and 
Co., Aberdeen, an order for the construction of a steamer 
of 1600 tons register. The vessel will be ai gee in the 
[are cargo-carrying trade, but principally with the 

fediterranean and Baltic ports. essrs. Hall, Russell 
and Co.’s offer was not the lowest, but the directors of 
the Steamship Company decided to give them the order, 
so that work may be found for unemployed shipbuilders. 
When the construction of the steamer is commenced, 
about 500 hands will be employed in Messrs. Hall, Russell, 
and Co.’s yard and engine works. 


New Docks at Methil.—The directors of the North 
British Railway Company, at a meeting held last Thurs- 
day, resolved tentatively to accept a tender for the con- 
struction of new docks at Methil, Fifeshire. 


James Watt Anniversary.—The ‘‘Watb Annive 
Lecture ” was delivered at Greenock—the t inventor’s 
birthplace—last Friday night, by Mr. E. Froude, 
whose subject was ‘‘Ship istance’”’; and on the follow- 
ing evening, in the Windsor Hotel, Glasgow, the usual 

att anniversary dinner was held, under the chairman- 
ship of Mr. D. J. Dunlop, Port Glasgow. It was a very 
great success. 


< 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrIppLEesBRouGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change here, the tone of the 
market was very cheerful, and a deal of business 
was transacted. Those interested in the trade spoke 
most hopefully of the future, and makers were in no 
hurry to book orders for forward delivery, believing that 
by waiting a little while they will be able to obtain 
higher rates than those ruling at present. Few sellers 
would listen to a less quotation than 36s. for prompt 
f.o.b. delivery of No. 3 g.m.b, Cleveland pig iron, and 
some of the producers asked a rather higher figure. 
Quotations for delivery ahead varied considerably. 
The lower qualities were reported scarce, and prices 
were very stiff. No. 4 foundry was put at 35s. 6d., 
and grey forge 35s., both for prompt delivery. There 
was a large demand for hematite pig iron, and for 
local brands the price advanced. Most sellers asked 45s. 
for early delivery of mixed numbers, and at a trifle less 
than this figure a considerable business might have been 
done, but not much could be bought at less than the fore- 





going quotation. A small parcel or two, however, were 
said Stes been sold at 44s. 6d. Spanish ore was steady, 
rubio being about 12s. 6d. ex-ship Tees. Middlesbrough 
warrants opened 85s. 10d. and closed 35s. 114d. cash 
buyers. To-day the market was very strong, and 
a good inquiry was reported. Prices of makers’ 
iron were the same as yesterday. Middlesbrough 
warrants advanced to 36s. ofd. cash buyers, which was 
the closing price. A decided general improvement is 
noticeable in the market, and most people appear to 
think that it is not merely a temporary one. Eocene 
three furnaces in the district which have been idle fur 
some time have been put into operation, and prepara- 
tions are being made to blow in others. 


Manufactured Iron and Steel.—A more encouragin 
account may be given of the manufactured iron and stee 
trades, and, in fact, some branches of the latter industry 
are very active, the recent naval orders having cau 
a few contracts for plates and angles to be placed here. 
Messrs. Bolckow, Vaughan, and Co., Limited, who 
have more work on hand than they have had for some 
considerable time past, are dismantling one of their old 
rail mills at their extensive Eston works, and they intend 
replacing it with a modern mill for the manufacture of 
light plates. The North-Eastern Steel Company, Limited, 
have, we understand, a good number of orders on hand. 
Prices are certainly stronger than when we last reported, 
but, with the present cost of production, they cannot be 
very remunerative. The following may be seb down as 
the market rates : Common iron 8, 4l. 17s. 6d. ; iron 
ship-plates, 5/.; iron ship-angles, 4/. 15s,; steel ship- 
plates, 5/. 5s. to 5. 7s. 6d.; and steel ship-angles, 
4l. 17s. 6d.—all less the customary 24 per cent. discount 
for cash. Heavy sections of steel rails 1 a be bought 
at 3/. 15s. net at works, but 3/. 17s. 6d. is generally 
asked. 








H.M.S. “Sr. Gzorcr.”—The St. George, the last of 
the nine first-class protected cruisers laid down under the 
Naval Defence Act, made an eight-hours official trial of 
her machinery with natural draught at Portsmouth on 
the 25th inst. She is of 7700 tons displacement, and 
differs from the majority of her class in being sheathed 
with wood and copper. She was constructed and engined 
by Earle’s ae Company, Hull. The designed 
load draught of the ship is 24 ft. 9 in., but her mean trial 
immersion was only 21 ft. 34 in., or 19 ft. 4 in. forward 
and 23 ft. 3 in. aft. The average boiler pressure was 
153.8 lb., which was sustained by .09 in. of air pressure, 
with a mean coal consumption of 1.62 lb. per horse- 
power. The vacuum was 27.7 in., and the revolutions 
100 per minute. Under these conditions the engines 
developed an indicated horse-power of 10,536, or over 
500 beyond the contract. The average speed obtained 
was 20.2 knots. The trial was in every respect successful. 
It is not intended to subject the St. George to a trial 
under forced draught. The only vessels of the class 
which have been steamed for maximum power are the 
Grafton and the Edgar, of which the former indicated 
13,484 and the latter 13,260 horse-power with closed 
stokeholds, 





CoNTINENTAL PASSENGER SERVICE.—Last Wednesday, 
the 24th inst., another vessel was launched from Earle’s 
shipbuilding yard, for the Great Eastern Railway Com- 
pany’s Harwich-Hook of Holland service. The christen- 
ing ceremony was performed by Mrs. Van Hasselt, wife 
of one of the directors of the Holland Railway (the line 
running from the Hook of Holland), and many members 
of the Ainsterdam Town Council were also present, show- 
ing the importance attached to this new service by the 
city of Amsterdam. This vessel, named the Amster- 
dam, is a steel twin-screw steamer of about 1700 tons 
gross register, 302 ft. long and 36 ft. beam, and when 
placed on the service will, with her sister vessel 
the Berlin (which was launched on the 10th inst.), be the 
two largest passenger steamers running between England 
and the Continent. She is fitted with two — —_ 
rate sets of triple-compound engines, designed to develop 
5000 horse-power, giving a speed of 18 knots an hour. 
The cabin accommodation of the Amsterdam will be 
similar to that of her sister vessels, the Chelmsford and 
Berlin. These steamers have all been specially built for 
the Hook of Holland service, and it is intended shortly to 
supplement this new fleet with another vessel of similar 
size and speed. 





A New Castie Liner.—The Fairfield Shipbuilding 
and Engineering Company, Limited, launched from 
their yard at Glasgow on the 23rd inst. the Tantallon 
Castle, a screw steamer of 5800 tons gross burden, built 
for the Castle Company’s South African Royal mail 
service. The dimensions are: Length, 455 ft.; breadth, 
50 ft. 8 in.; and depth, 35 ft. She is built of steel to class 
100 Al at Lloyd’s as a spar deck vessel, and has a con- 
tinuous cellular bottom and ten steel water-tight bulk- 
heads extending up to the spar deck, in accordance with 
the recommendations of the Bulkhead Committee. The 
promenade deck for first-class —-- extends for 
almost two-thirds of the vessel’s length, and the saloon, 
which is abaft the engine-room and is seated for 145 pas- 
sengers, is the full width of the ship. In the second- 
class saloon, which is forward of the boiler s , there 
is accommodation at table for 100 passengers. e engines 
are of the quadruple-expansion type having four cylinders 
working on four cranks. The boilers, which are con- 
structed entirely of steel and designed for a working 
pressure of 200 lb. to the square inch, are five in number— 
three double-ended and two single-ended—and of the 
ordinary multitubular marine type. The double-ended 
boilers have each six furnaces, and the single-ended ones 
four—in all 26 furnaces, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Projected Ship Canal from Leeds to the Humber.—There 
is considerable agitation in Leeds for the construction of 
a ship canal from that town to the Humber. The matter 
was first broached at a dinner of engineers held in Leeds 
in 1883, when Mr. W. L. Jackson, M.P., advocated the 
scheme. The late Mr. D. Adamson (chairman of the 
Manchester Ship Canal) was present at the dinner, and 
said it was plain to him they could not have heavy goods 
carried cheaply until they had ship canals. He added 
that near Leeds was one of the finest coalfields in the 
country. East of Shireoaks, to the east of the Permians 
from Doncaster, and east of the Permians coming to 
Leeds from York, were mineral resources beyond concep- 
tion. There was now more coal untouched in those dips 
than was to be found in the whole of the South Durham 
coalfield. With a ship canal to bring the ore, iron might be 
made in this district as cheaply as any part of the world. 
The subject is under the consideration of local capitalists. 


Coal Prospects.—All the pits in the district are work- 
ing full time, and the relations between colliery pro- 

rietors and their miners appear of an amicable character. 

he heavy drop in London prices has, however, caused 
a little uneasiness in some quarters. Household coal 
realises from 10s. to 20s. per ton at the pits, and engine 
slack 5s. upwards. Lowest quotations for steam coal are 
9s. 3d. per ton. It is stated that the masters are deter- 
mined to insist that this figure shall be the lowest in any 
contracts for this quality that have to be made, 


Iron and Steel.—The firm tone which has characterised 
the iron market since the commencement of this year’s 
operations is well maintained. Principal orders are for 
best and medium qualities of bar for the home trade, 
India, and Australia. The sheet trade does not recover 
in a similar ratio. Colliery requirements are satisfactory 
in both steel and iron. In the heavy steel branches con- 
siderable relief has been afforded by the placing of large 
orders for marine and railway material, with every pro- 
bability of further improvement. A further rise in the 
values of suitable hematite pig may cause an early 
increase in the value of Bessemer billets, which are offered 
at 5/. 17s. 6d. to 6l. 5s. per ton. Activity in these im- 
portant departments has resulted in a large number of 
engineers and mechanics obtaining employment. The 
call for crucible cast tool steel is steady. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Business in steam coal has exhibited a weak 
tone; the best descriptions have made 14s. to 14s. 3d. 
per ton, while secondary qualities have brought 13s. to 
13s. 6d. per ton. The house coal trade has been less 
active; No. 3 Rhondda large has made 13s. 9d. to 14s, 
per ton. Foundry coke has been quoted at 18s. 6d. to 
19s. 6d. ; and furnace ditto, 17s. to 17s. 6d. per ton. Iron 
ore has shown little change. The manufactured iron and 
steel trades have exhibited more activity ; there has been 
a little more inquiry for rails, 


The ** Hazard.” —The Hazard, torpedo cruiser, is to be 
launched at Pembroke on the 16th proximo. When 
launched she will be ready for sea, with the exception of 
her masts, and it is expected that within a few weeks 
she will leave Pembroke under steam for Devonport 
without being docked previously. 

New Battery at Stonehouse.—With a 9.2-in. (22-ton) 
breechloading gun, which was mounted on Wednesday, 
the armament of a new battery at Stonehouse, for the 
instruction of marines in gunnery, has been completed. 
In addition to the 22-ton gun, which is on a Vavasseur 
broadside mounting, the battery is provided with a 6-in. 
and a 5-in. breechloading gun, both on Vavasseur broadside 
mountings, a 4.7-in. quick-firing gun, and a 4-in. breech- 
loading gun on a Vavasseur central pivot mounting. 


Sewage at Exeter.—At a meeting of the Exeter Town 
Council, on Wednesday, it was reported that plans and 
@ report, prepared by the surveyor for disposing of the 
city sewage, had been in the main approved by Mr. 
Chatterton, an expert called in to report upon them. 


Pembroke.—A line-of-battle ship is to be built at Pem- 
broke. The new ship is to be of the Magnificent class, 
and her dimensions will be : Length, 390 ft. ; beam, 75 ft.; 
and displacement, 15,000 tons. The construction of the 
ship is to be commenced at once. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The directors at a meeting on Friday decided 
to recommend the payment of a dividend for the half-year 
ending December 31, 1893, at the rate of 10 per cent. per 
annum, with a bonus of 6d. per share. Both dividend 
and bonus are free of income-tax. 








MISCELLANEA. 
THE annual dinner of the Jumor Engineering Society 
will be held on Saturday, the 27th inst., in the Holborn 
Restaurant at 6.30 p.m. 


The official return of the output of pig iron in the 
United States .for the oe year is 7,124,000 tons. The 
stocks at furnaces at the end of the year amounted to 
662,000 tons, an increase of 156,000 tons over the previous 
year. 

Japanese coal has recently been shipped to Bombay 
where it sold wos It is said to be of as good quality 
as Indian coal, and much cheaper than English. The 
Japanese coal exports now amount to 1} million tons per 
year. 

At Karlsruhe some experiments have been made as to 

he heating of schools by gas, and the results have been 





so satisfactory that for the future all schools are to be 
heated in this manner. The stove used is of German 
construction, and the cost is no more than coal. Other 
public buildings at Karlsruhe have adopted gas for heat- 
ing purposes, 

Orders have been received to fit the new German 
battleship T., 3600 tons, Siegfried class, with. eight 
Thornycroft water-tube boilers. Locomotive boilers for 
this ship have been already commenced, but, in conse- 
quence of the highly satisfactory results obtained on the 
trials of H.M.S. Speedy, it has been decided to fit this 
ship with Thornycroft boilers instead. 


The boiler tubes of Her Majesty’s torpedo gunboat 
Havock were made from a special quality of soft steel 
manufactured by the Patent Shaft and Axletree Com- 
pany, Limited, of Wednesbury. This metal is claimed 
to be equal to that produced from high-priced Swedish 
blooms, and is much cheaper. It is also designed to be 
used for steel fireboxes in locomotive boilers, 


As an indication of the growth of the electrical 
industry, it is interesting to note that, from figures 
compiled by our contemporary Lightning, the capital 
invested in the business of electricity supply under- 
takings was increased during last year from 4,271,8751. to 
5,264,0711., the augmentation during the year amounting 
to the sum of 992,196/.—in round figures, about one 
willion sterling. 


The Incorporated Association of Municipal and County 
Engineers give notice that the seventeenth examination 
for candidates for the offices of municipal and local board 
engineers and surveyors will be held at the Institution of 
Civil Engineers, Great George-street, Westminster, S. W., 
on Friday and Saturday, April 27 and 28, 1894. Intend- 
ing candidates must send their names to the Secretary, 
. — Westminster, S.W., on or before 

arch 5. 


A large number of the now well-known Industrial oil 
lamps have been used during the construction of the Man- 
chester Ship Canal. A further application of this form 
of lighting, now that this has at length been opened, has 
been found in the oil search lights, manufactured by the 
Harden Star, Lewis, and Sinclair Company, of Hay- 
merle-road, Peckham, London, used on ships traversing 
the canal by night. This firm also supplied many of the 
lights used during the progress of the work. 


The electric tramway companies in Germany have to 
comply with somewhat stringent regulations, en Se have 
been issued in the instance of pov and telegraph ad- 
ministration. The current employed must be such as to 
interfere inductively as little as possible with telephone 
lines. Tracks cannot be laid over existing telegraph lines, 
but the latter may be shifted at the expense of the com- 
pany, if necessary. All extra expenses, including safety 
devices, incurred by the postal department, due to the 
rides. of the electric line, must be paid by the owners of 
the latter. 


The traffic receipts for the week ending January 14 
on thirty-three of the principal lines of the United King- 
dom amounted to 1,279,378/., which was earned on 18,522? 
miles, For the corresponding week in 1893 the reciepts 
on the same lines amounted to 1,242,254/., with 18,300} 
miles open. ‘There was thus an increase of 37,1247. in the 
receipts, and an increase of 2224 in the mileage. The 
aggregate receipts for two weeks to date amounted on the 
same thirty-three lines to 2,505,512/., in comparison with 
2,435,173. for the corresponding period last year; in- 
rease, 70,339/. 

In view of the probable pepeieeiy of the Antwerp 
Exhibition, the London, Chatham, and Dover Railway 
are making special arrangements for cheap fares and con- 
venient routes, They intend to organise a Friday to 
Tuesday service vid Victoria, Ostend, Flushing, and 
Queenboro, at fares varying from 20s, second to 30s. first 
class. This service cannot fail to attract a large number 
of visitors, especially as it is probable the Great Eastern 
Railway Company, will also show enterprise... We may 

d, in connection with this subject, that the offices of 
Commissioner-General for the British Section, Mr. De 
Courcy Perry, are 10, Rue Kiliaen, Antwerp, 


The Swedish Government is contemplating the adoption 
of an improved rifle of the Mauser type, which has shown 
itself superior to others tested. It is pro to make 
10,000 every year for twelve years, and it has been 
arranged to have them made in Sweden under a royalty 
of 2.25 kr. or 2s. 6d. per rifle, which would make the cost 
of each rifle 50s. For the first year, it will, however, be 
necessary to have them made abroad, pending necessary 
alterations at the Swedish small-arms factories. The 
price will, in this case, be some 8s. higher ; but it is pro- 
posed to buy only 5000 the first year. 

Professor Henry A. Rowland, of Johns Hopkins Uni- 
versity, has brought suit in the United States Circuit 
Court against the Cataract Construction Company for 
30,000 dols. for his services as an electrical expert in 

lanning a system to utilise the water power of Niagara 
or the generation of electricity. Professor Rowland says 
he devoted six months to the work, and then sent in his 
bill for 10,000 dols. The company sent him a cheque for 
3500°dols., which it considered sufficient. This angered 
Mr. Rowland, and he has brought suit for 30,000 dols., 
declaring that he charged too little in the first instance. 


Our American contemporary, Locomotive Engineering, 
says: ‘‘In the office of Mr. ©. A. Thompson, super- 
intendent of motive power of the Jersey Central, there is 
to be seen part of a patched firebox, which is well worthy 
of examination. The material of the original firebox was 
Lowmoor iron, and it had been in use in a district where 
the feed water had a strongly corroding tendency. The 





firebox had been in use seventeen years, but one part was 
patched with a piece of steel plate five years ago. The 
steel shows as bad a case of pitting and gy eating out 
as anything we have ever seen, but the iron that sur- 
rounds it shows very little traces of corrosion.” 


Early in next month the General Steam Navigation 
Company will commence a regular cargo service between 
Manchester, Liverpool, and the West Coast of Africa. 
The steamship Cygnet, 2100 tons, will begin the sailings, 
which are to be every three weeks from each side, the 

rincipal ports of destination being Sierra Leone, Cape 
Boast Castle, Salt Pond, Accra, and Lagos, the inten- 
tion being to cross the bar with Lagos cargo on all occa- 
sions when lighterage is not absolutely necessary. There 
is already a Jarge outward and inward trade between the 
Lancashire manufacturing towns and the ports on the 
West Coast of Africa, and as the steamers will trade 
direct to Manchester, vid the Ship Canal, it is expected 
that they will carry full cargoes at somewhat reduced 
rates. 


At the Isle of Wight special sessions on Saturday, the 
appeal of the Ventnor Gas and Water Company against 
the reassessment of the property in their occupation was 
dealt with. This is one of the appeals arising out of the 
revaluation of the railways and gas companies in the 
Isle of Wight, by Messrs. Hedley, Mason, and Co., of 
Birmingham, several of which are still pending, Mr. 
Edward Boyle appeared for the company, and the 
respondents were represented by Mr. Balfour Browne, 
Qe. and Mr. Greenwood. The case was argued at great 
length, the witnesses for the appellants being Mr. 
Humphreys-Davies, Mr. C. Hastings, and Mr. Lass, and 
for the respondents Messrs. Mason, Eve, and Valon. In 
the result the Court decided to reduce the assessments 
from an aggregate of 2280/7. to 1513/., with costs against 
the respondents. 


In a most interesting and impartial account of the 
development of the art of ‘‘ Interchangeable Construction 
in Mechanism,” published by Mr. W. F. Durfee in the 
Journal of the Franklin Institute, the author, whilst 
giving the Americans every credit for the great skill and 
originality they have shown in this connection, proves 
that the art did not originate with them. The first 
application of the principle on a large scale was to block- 
making for the British Navy, which was done by machi- 
nery as early as 1806, and caused a great reduction in the 
cost of these fittings. Previous to this Sir Samuel Ben- 
tham had introduced the circular saw, dovetailing ma- 
chines, mortising machines, rotary cutters, and other 
kinds of wood-working machinery. The copying prin- 
ciple, patented by Blanchard in 1820, was embodied in 
one + these machines ; but even then it was not new, 
having been described in the Great French Encyclopedia 
in 1772. In fact, the French appear to have been the 
pioneers in this matter, as apparently they must also be 
credited with the invention of the slide rest at least 
twenty years before it was reinvented in England. They 
are also credited with the invention of the metal-planing 
machine in 1751. 





Tue STocKHOLM-Battic CANAL.—After a lengthy and 
exhaustive consideration, the Stockholm Corporation have 
decided in favour of the Nerman plan for bringing about 
a more direct communication with the Swedish capital 
and the Baltic. In accordance with the plan, which is 
supported by several influential men, the city of Stock- 
re 4 shall contribute 600,000 kr. (some 33,000/.) towards 
the undertaking, in four annual instalments. This sum 
represents one-half of the calculated cost; of the re- 
mainder the State is expected to contribute two- 
thirds, and the remaining one-third (or one-sixth of the 
whole sum) has already been secured by private initiative. 

Tur SwepisH Navy.—The Swedish Naval Minister 
pro s a five years’ plan for the increase of the navy, 
a plan which, however, involves a total calculated outlay 
of 10,622,000 kr., or about 580,0007. This amount is ex- 
pected to cover the following items: In 1895, half the 
costof an ironclad, and the commencement of a despatch 
boat. In 1896, the completion of the ironclad, the build- 
ing of a first-class mine boat, the completion of the despatch 
boat, and the commencement of a transport steamer. 
In 1897, half the cost of an ironclad, three first-class mine 
boats, one second-class mine boat, and the completion of 
the transport steamer. In 1898, the completion of the 
ironclad, the building of three first-class mine boats and 
two second-class mine boats. In 1899, half the cost of an 
ironclad, three first-class mine boats, and three second- 
class mine boats. There are already funds in hand for 
half the cost of an ironclad. 


Water Suprry or Stamrorp.—The Stamford Town 
Council is at present considering the question of the pre- 
sent and future supply of water to the borough. r. 
Baldwin Latham, of Westminster, has been engaged by 
the municipal authorities to net upon the supply of 
water available for the town, and his observations will be 
brought before the next meeting of the council. Mr. 
Latham, in the course of a detailed report, states that as 
far as the actual situation is concerned there is an abun- 
dance of water, sufficient for all the requirements of the 
borough ; but at some future time, in connection with the 
eo part of the town, it may become necessary to con- 
sider a scheme of raising by artificial power a portion of 
the water to a higher level. The area available for the 
water supply of Stamford has never been tapped to its 
fullest extent, and there is a large area still available for 
supplying water which could be conveyed to the town, if 
n Mr. Latham adds that the water from strata 


which furnish a supply to Stamford may be somewhat 
hard, but it is none the less wholesome, 
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INDUSTRIAL NOTES. 

Once more the eyes of industrial England have 
been directed to the miners and the coal question, not 
without some fear lest a hitch should occur in the 
negotiations that are pending. The rumours which 
had been flying about, and to which reference was 
made last week, tended rather to increase anxiety, and 
rivet attention to and upon the conference at Leicester, 
and its proceedings. So far as the utterances at that 
conference are concerned, we are assured that there is no 
hitch in the negotiations between the coalowners and 
the miners in the institution of a Board of Concilia- 
tion and Arbitration, As to the appointment of a 
chairman, it appears that no real difficulty is antici- 
pated when the time shall come for the official appoint- 
ment to be made. We can quite understand that the 
best qualified man, or the men selected from whom 
the chairman is to be chosen, would rather shrink from 
the responsibility and the task. The chairman’s posi- 
tion will be no bed of roses. The work required will be 
onerous and exacting ; and it will require tact and judg- 
ment to deal with the many aspects of the coal ques- 
tion, especially as recently developed. It is no longer 
a mere question of price versus rates of wages; or if 
it can be reduced to that elementary form other points 
come in to widen the reference. For example, there is 
the question of output, stacking coal at the pits, &c. 
The federation seem to think that they have the right 
to regulate production, so that ‘‘ over-production ” 
shall not be a factor in the adjustment of wages. 
Speaking from a purely economic standpoint, the work- 
men have a right to regulate their labour just as much 
as the manufacturer has to regulate the output or pro- 
duction. But the mere abstract right does not help 
the labour problem much, Making for stock has been 
and is one of the means whereby the irregularity of 
work is minimised. If the principle of ———. 7 
duction, or largely reducing it, when the demand falls 
off, is once admitted and is largely acted upon, then 
we shall have periods of a at high pressure, 
overtime, and all its evils, and then periods of de- 
pression, of partial work, or no work at all. In 
point of fact, the principle of cessation as regards pro- 
duction, and the short-hour system as a means of con- 
tinuous employment, are at variance ; the one will kill 
the other. Spasmodic production is the greater evil 
in any case. 


The one point on which it was and is supposed that the 
negotiations may result in a hitch, is over the question 
of ‘‘a living wage,” to use the more recent and rather 
cant term which has been introduced into the discus- 
sions of late. It is difficult to ascertain in what sense 
the expression ‘“‘living wage” is used. If it has the 
same meaning as the old discussions so rife a few years 
ago—whether a family can subsist in comfort on 300/. 
a year—then it is hardly applicable to the labour 
question from the economic point of view. Morally 
and socially it is well to keep that aspect of the ques- 
tion well to the fore, because it has a wide and impor- 
tant bearing upon the welfare and progress of nations. 
It is part of the higher problem of the standard of 
living, and has to do with the polity of nations and 
the general advance of communities. With the Miners’ 
Federation, though they use the expression as a popular 
one, sanctioned by the high authority of the conference 
at the Jerusalem Chamber, in the press, the pulpit, on 
the platform, and elsewhere, it means nothing more 
than the old-fashioned, time-honoured, but much- 
abused phrase—a minimum rate of wages. This is the 
old trade union principle, and it has the advantage of 
being well understood. It is easily applicable in prac- 
tice to the particular industry favelvels, whatever that 
industry may be. A minimum rate really constitutes 
the basis of all sliding scales, however formed. It 
is the zero of industrial wages, the neutral point 
between any ascending and descending scale or series. 
There have been times, very few in number, when 
the rates went below the nominal zero; at other 
times the rate has been high. But a point must 
be fixed for any and every scale. The principle is 
admitted as a basis of operations. Where, then, is the 
difficulty? Simply as to what the basis shall be—the 
zero point. That isa matter of negotiation, and the 
coalowners and miners ought to find no insuperable 
difficulty in fixing it. There is, of course, behind it 
another and more delicate and far-reaching question, as 
to whether rates of wages shall be regulated by selling 
prices, or whether the basis of selling prices shall com- 
mence with and from the wages cost of production. 
This is a subject of vital interest in the economics 
of industry, and the problem will have to be faced 


— long. But now the sole question is—a minimum 
age. 


The general public will be ‘interested to know that a 
solution of the difficulties as to the constitution of the 
conciliation board is confidently expected. Mr. 
Pickard, M.P., in his address to the Federation Con- 
ference, said : ‘In respect of the recent conflict, both 
sides got a good La. and would not care to have 

or generations to come.” The 


any experiences like it 





logic of facts, as thus tersely put, may, perhaps, have 
weight, where sentimental, or even economical, philo- 
sophical, or moral reasons would not weigh materially 
with the combatants. The enormous cost, the immense 
losses, and the tremendous suffering endured, are ad- 
mitted on all hands. The lesson was expensive, the 
experience bitter ; the desire to avert further compli- 
cations, and avoid other misery, will help to smooth 
away obstacles, and to complete the work in which 
both parties are mutually engaged. But the con- 
ference resolutions foreshadowed dissension and fric- 
tion. One was the ‘‘deprecating of the stacking of 
coal beyond one week’s consumption for colliery use.” 
Another was ‘‘ the nationalisation of all mines on the 
ery of public interest.” A further one was the 

ight-Hours Bill, upon which there is a good deal of 
diversity of opinion among the miners, as well as oppo- 
sition by coalowners. The conference also adopted 
a resolution in favour of eight hours for enginemen at 
all collieries ; one in favour of a thorough periodical 
inspection of all pits, at least three or four times every 
year. The conference also decided to raise the weekly 
contributions to 6d. per week in the shape of a levy 
for the federation, presumably exclusive of all levies. 
If the policy as to stacking coal is carried out the 
will also have to provide an out-of-work fund, whic’ 
will involve further contributions. The plans and 
policy of the federation, as formulated by the conference 
at Leicester, are now before the country and the coal- 
owners. The latter will know what they have to meet 
and discuss at the adjourned conference on Febrary 13. 
The public cannot but feel some anxiety as to the re- 
sult, for the inevitable conclusion is that coal will be 
kept up in price, notwithstanding the fact that wages 
remain the same as before the strike in June last. The 
cost of production in all industries that use coal will, 
therefore, be enhanced in proportion to the increased 
cost of fuel. 


The report of the Boilermakers and Iron Shipbuilders 
for the present month reviews the situation, at home 
and abroad. It says: ‘‘ The old year has passed 
away, and the memories it has left behind are not very 
favourable. In addition to the commercial depression 
that has existed everywhere, we have had disputes at 
home, the magnitude of which has not before been ex- 
egg in this country. The widespread poverty, 

istress, and loss have been beyond calculation, and it 
behoves every one who has the interest of his country 
at heart, to look out for peaceful methods of settling 
labour difficulties.” The report then proceeds to 
refer to other countries ; the bank failures in Australia, 
the financial loss, and the McKinley tariff in America, 
made things bad all round, At home irregular em- 
and long periods of non-employment, are 
coming as frequent as they are serious. More per- 
manent and regular employment is the thing to be 
struggled for. Referring to the Continent, the report 
says that bad as trade has been in the United King- 
dom, it is worse in every other country where com- 
merce or manufactures are the basis of the people’s 
support. Bad as shipbuilding has been in British 
ports, ‘‘it is worse in France and Germany, where 
the builders are, to an extent, subsidised to compete 
with our craftsmen. The United States are in a far 
worse condition. Our own colonies have sent appeals 
to the artisans of this country not to come out there, 
as the labour market is glutted.” It then goes on to 
ref that the outlook for the present year is more hope- 
ful. The order for new vessels for the Navy will give, 
and has given, a stimulus to trade. The report a 
Barrow is encouraging. At Stockton, Middlesbrough, 
and on the Clyde, things look more favourable. The 
effect is, indeed, already apparent in the returns of 
the unemployed. There are 168 fewer members signing 
the vacant book, and 132 less on donation benefit. 
The percentage out of employment is 17, as against 
18 per cent. last month. The proportion is still fear- 
fully high. The total number on the funds is 8363, 
as against 8743 last month. The cost is over 1812I. 
per week. With all the pressure, only 57 members ran 
out of benefit in the month, Altogether the report 
of this large, well-organised, and successful society is 
encouraging for the year 1894, and with delegates in all 
the chief centres the executive are well able to gauge 
the industrial situation. 





The last report of the Ironmoulders extends over 
six weeks, The membership has kept up well, but 
the report states that owing to the rather pro- 
longed holidays, stock-taking, &c., it is difficult 
to say whether trade is going back, is stationary, 
or is taking a step forward. The idle benefit has 
amounted to 250/. per week, while the superannuation 
benefit amounted to 86/. per week. The death rate 
has also been higher. A curious point has arisen in 
connection with this society, over the t of 100/. 
to the miners. One member has carried his objection 
so far as to write to the —— of Friendly Societies 
for Scotland to know whether the grant is in accord- 
ance with law. The Registrar applied to the execu- 
tive for information as to the rule under which the 





grant was made, The executive gave chapter and 


verse for their action, as they interpreted the rules. 
The Registrar doubts whether the rules quoted cover 
the grant ; and he states that it might be open for a 
member to contest the point in a court of law. The 
society would do well to amend the rules so as to pre- 
vent any doubt in the future. Never before has such 
a point arisen, though the custom in all trade unions 
is to help one another in times of pressure and need. 
This union is well to the fore in the issue of its annual 
balance-sheet ; that for 1893 being issued as part of 
the January report. The net income for the year was 
18,417/.; balance from previous year, 31,275/.; total, 
49,6927, The total expenditure was 21,568/. Of this 
amount 12,531/. went in idle benefit, and 4263/. in 
superannuation, and 2525/. in funeral benefit. The 
cost of management was not over large, 943/. for 
salaries and delegations; 777/. rent, printing, sta- 
tionery, and postages ; and 524/. in miscellaneous items. 
The total balance in hand at the close of the financial 
year, was 28,124/. The worth per member is 4/. 8s. 8d.; 
the highest proportion ever reached was 5/. 4s., but the 
total balance at that date was only 21,454/., or nearly 
8000/. below what it is now. The cost of management 
for the year averaged about 4s. 6d., or ls. 14d. per 
quarter per member. The balance is invested ; 12,0004. 
in Clyde and Cart Trusts, and nearly 15,000/. in three 
banks. In the districts there was an aggregate of 
12327, in hand, while in the central treasurer’s hands 
there was only 1/. 6s. 2d. On the whole this union 
may congratulate itself upon having passed through a 
year of depression without a scar, 


The monthly report of the Associated Blacksmiths 
shows 457 members on idle benefit, 117 on sick benefit, 
and 26 on superannuation allowance. The general 
state of trade was not good in any district, In six 
districts it was moderate, two unsteady and declining ; 
in all the rest it was dull to bad and very bad. But 
the report states that the prospects of an improvement 
have become more encouraging since the year com- 
menced, though the signs are not very pronounced as 
yet. 





The various societies of engine-drivers, crane- 
drivers, railway engine drivers, and engine firemen of 
the United Kingdom have been in conference, with a 
view to the federation of all the sectional societies 
into one union. The delegates represented over 
20,000 members in the several organisations. A scheme 
of federation was presented to the conference and dis- 
cussed, when it was resolved that there was a need for 
such a federation, that such federation be established, 
and that it be called ‘‘The National Federation of 
Locomotive Men, Enginemen, Cranemen, Steam 
Trawler Engineers, Boilermen, and Firemen of Great 
Britain and Ireland.” The title is long enough for a 
society of 100,000 strong, but the strength lies in 
numbers, funds, and action rather than in a name. 
The workmen in connection with engine and steam 
work of all kinds are numerous and various, and the 
nearer the new sections approach to the organisation of 
the older unions the better. 





Two large gatherings were held last week on the 
subject of the contracting-out clause of the Employers’ 
Liability Bill. The one held in Liverpool broke up in 
disorder. It appears that a large section of the meet- 
ing was composed of dockers, gasworkers, and alkali 
workers, &c. These were strong enough to outvote 
and overpower the railway men. This was not a wise 
Laren | from any point of view. At the Crewe 
meeting the men were nearly unanimous in favour of 
the Lords’ amendments, and they even went further 
than Mr. McLaren in their sa ~ of the action of 
the Lords, for they favour Lord Dudley’s amendment 
more than they did Mr. McLaren’s, The men cheered 
the Lords for the action they had taken, while their 
own member received a rather doubtful reception. It 
is evident that the London and North-Western men and 
the Brighton and South Coast men are really favour- 
able to the insurance policy of those companies, what- 
ever the Society of Railway Servants may say. 





The eight-hours system is being gradually prepared 
for in the different establishments in connection with 
the War Office. The Army Clothing Establishment is 
to be worked on the eight-hours system at an early 
date, and all the subsidiary departments of the War 
Office establishments to which the system can apply, 
will follow suit. It appears that there are more diffi 
culties in connection with the Navy establishments, 
or, if not difficulties, more details to be arranged, but 
these will be put on the same footing as early as prac- 
ticable. The assurance that no reduction in wages or 
pay will follow in conjunction with shorter hours, gives 

eneral satisfaction to all the employés; but the 
eer statement that the reduction in working 
hours will not necessarily involve the putting on of 
additional men, rather upsets the notion of some of the 
advocates of the short time movement. 





In the Cleveland district the ironstone miners 





met the mineowners last week, when the men pre- 
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ferred some clauses: A reduction of ld. per pound 
for powder—5d. to 4d. per pound ; Is. pér week off house 
rent; and 3d. per ton advance for machine fillers. 
The mineowners said they could not concede the two 
first demands, while the third was left over for further 
consideration. 


In the Wolverhampton district things have im- 
proved again. There is a more buoyant tone, less un- 
certainty as regards prices, and orders are more freely 
given out, both for crude and finished iron. It ap- 

ears that for crude iron agents for outside districts 
Saws betrayed a keen anxiety to negotiate contracts 
for heavy tonnage, but only one or two firms were 
able to accept the orders. In most cases makers are 
heavily booked forward, and will only entertain new 
proposals at enhanced rates. There is an accession 
of orders for best bars, and common black sheets are 
in demand. Boiler plates and angle iron —— 
a demand which has stiffened prices. The business 
in steel is only moderate, but on the whole trade looks 
very encouraging. 

In the Birmingham district better business has been 
done in finished iron, and the mills are running more 
regularly. But there is no very marked improve- 
ment generally in the district. any of the staple 
trades keep moving slowly, but no spurt of activity is 
yet visible. There is a pretty confident feeling as to 
the future, if only the coal question can be amicably 
settled, and the present high prices can be moderated 
somewhat. It is generally felt that there is no justi- 
fiable reason for the present high rates of fuel. 


The Durham colliery-owners and miners’ representa- 
tives met under the auspices and presidency of the 
Lord Bishop of Durham in the Miners’ Hall to further 
discuss the proposals for constituting a board of con- 
ciliation. The Lord Bishop and Mr. Thomas Burt, 
M.P., made powerful speeches in support of the pro- 

osal. It is hoped that some scheme will be formu- 
ated which both parties can approve and adopt, so as 
to prevent strikes in the future. 


Preparations are nga | being made for the eight- 
hours demonstrations on May Day, two bodies being 
in the field, the Eight - Hours Committee and the 
London Trades Council. It is hoped that they will 
unite before the date for the demonstration. It is 
said that the federation miners propose to move an 
amendment to the Address, urging the Government to 
take up the Eight-Hours Bill as a Government 
measure. This is scarcely possible, as many of the 
Government supporters will resist the motion. But 
the motion might be carried for all that, by votes on 
the opposite side. 








BOILER EXPLOSION AT WIGAN. 

A FORMAL investigation by the Board of Trade, under 
the provisions of the Boiler Explosion Acts 1882 and 1890, 
has been held respecting a boiler explosion which occurred 
on Monday, November 13, at Platt-lane Colliery, near 
Wigan, worked by Messrs. Lathom Brothers. The in- 
quiry was one of considerable importance to steam users, 
more especially colliery-owners, and the result will no 
doubt act as a warning to those persons who, though totally 
incompetent, too frequently set themselves + age capable 
boiler inspectors and boiler repairers. . Howard 
Smith, barrister-at-law, London, and Mr. F. J. Pilcher, 
consulting engineer, Liverpool, were the Commissioners, 
and Mr. K, E. K. Gough conducted the nro for 
the Board of Trade. r. Henry Hall, Her Majesty’s 
Inspector of Mines for the Wigan District, was present to 
watch the case, and Mr. Ellis, solicitor, appeared on 
behalf of Messrs. Lathom. 

Mr. Gough in his opening statement, said that the 
boiler which formed the subject of investigation, was of 
the ordinary doubled-fiued ‘‘ Lancashire” type, made of 
iron, and measured 34 ft. in length by 7 ft. 2 in. in dia- 
meter. The shell was formed of thirtesn rings, the plates 
being originally ys: in. thick. The usual and necessary 
fittings were attached, and these Mr. Gough enumerated 
and described in detail. The boiler appeared to have 
been made more than thirty years ago by the Haigh 
Foundry pans or g Wigan, and in 1873, when it was ten 
or fifteen years old, it was a from its then owners 
the proprietors of Chapel-lane Mills, by the Wigan and 
Whiston Colliery Company, who set it to work at Platt- 
lane Colliery, which was then owned by them. In 
per enpey 1888, Messrs. “.athom Brothers took the 
colliery on a lease, engaging to keep the boiler and machi- 
nery in repair, and to deliver them up at the end of 
the tenancy in the same condition as when they took 
possession. The Wigan and Whiston yy worked 
the boiler at a pressure of from 50 Ib. to 55 1b., but when 
it was transferred to the new owners, no guarantee or 
information was said to have been given to Messrs, 
Lathom on this point. Messrs. Lathom called in Mr. 
Thomas Topping, machinery inspector to the Wigan Coal 
and Iron Company, Limited, to make an examination, 
and he stated that the boiler was in order and safe at 
45 lb. pressure. The boiler was repaired from time to 
time by Messrs. Hough, of Wigan, but it was not in- 
sured, neither was it under any of the existing companies 
or societies who sent out inspectors to make examinations 





of boilers periodically. On November 7 last, leakage was 
discovered at the shell bottom. and Mr. William Thomp- 
son, a hot-water engineer, made an examination, and 
found that the leakage arose from a pit-hole in the plate. 
He made some slight repairs, and then told Messrs, 
Lathom that the boiler was fit for a working pres- 
sure of 35 lb. On the strength of this, the firm 
gave instructions for the safety-valve to be set to 
blow off at that pressure. The boiler continued in work 
for five days, but on November 13, at two o'clock 
in the morning, it exploded, three rings of the shell 
plating at the front end being torn off and thrown some 
distance, while the steam dome on the top was broken off 
and pitched upwards of 30 yards away. The boiler was 
lifted from its seat and tossed about 20 yards, falling 
upon astable, which it demolished, and crushing to deat 
a pony therein. Fortunately no one was near at the time, 
so that no personal injury resulted. The pressure just 
before the explosion, as shown by the steam gauge, was 
said to be about 35 lb. on the square inch. 

Various witnesses were then called by Mr. Gough to 
give evidence. Among these was Mr. William Lathom, 
one of the owners, who stated that when about to lease 
the colliery he took their enginewright, a man named 
Wooton, to make an examination, and he said the boiler 
was working at 50 lb, Wooton was appointed under 
the special rules appertaining to collieries, and his duty 
was to examine the boiler and pass it before it was re- 
started. An engineer named Topping also made an 
examination, and gave a verbal report that the boiler was 
quite fit for 45 lb., at which point the safety-valve lifted, 
by the steam gauge. Messrs. Hough made various 
repairs in July and October, 1892, and recommended him 
not to spend any more money in repairing this boiler, as 
it was getting an old one, Mr. Hough saying he had 
known it over twenty years. As, however, they expected 
to finish working the mine in a month or six weeks, wit- 
ness said he would have no more than the necesar 
repairs done to it, and these were therefore effected. 
He then ordered the pressure to be reduced to 35 lb. The 
conversation with Mr. Hough did not lead him to sup- 
pose that there was any danger in working the boiler, the 
advice being given, as he thought, on the ground of eco- 
nomy. When the repairs were being made, the plates did 
not seem to be so bad when they were cut as they looked to 
be previously, and one of the boilermakers said they were 
very tough. In November, 1892, the boiler stopped 
working at the pit in question, and for three months was 
idle, after which it was re-started, in connection with other 
work, and ran to April, 1893, when it was again stopped 
until the following October. It was not moved from its 
seat during this time, nor was it under any roof, and it 
was cased in brickwork. In October, 1893, his engine- 
wright made an examination, but reported no defects. 
On November 7 Jeakage was reported, and he had the 
boiler blown off and examined by William Thompson, 
hot-water engineer, and John Park, ablacksmith. They 
found the place where leakage had shown itself; it was 
a small pit-hole, and ~—— they could make that right 
in a very short time. They then rimered the hole out 
and put in a bolt, with two washer-plates. Witness then 
instructed Mr. Thompson to make an examination, which 
he did, and reported verbally that the boiler was all 
right. He said that he had sounded the plates with a 

ick hammer, and that where any weak place appeared 
“ tried to drive the hammer through, but could not. 

By Mr. Smith: If he had suspected the boiler was in a 
“+ gaia condition, he would have had more repairs 
made, 

Mr. Thomas Topping, mechanical engineer, and in- 
spector of machinery to the Wigan Coal and Iron Com- 
pany, Limited, said he made a thorough examination of 
the boiler at Messrs. Lathom’s request in the autumn of 
1888. He found some internal corrosion, but no corrosion 
of the shell plates externally. He sounded with a hammer, 
and considered the boiler was then safe at 40 lb. pressure. 
From paw he thought the plates at the time were 
vein. thick. 

William Thompson, hot-water engineer, gave evidence 
to the effect that his father was accustomed to boilers, 
and to repairing and selling them. Witness used to 
examine them and sound them with a hammer, and 
sometimes he drilled the plates. Mr. Lathom called him 
in to examine the boiler in question on November 7, and 
he found a little hole in the bottom of the shell, which he 
repaired by putting a ?-in. bolt through and a little plate 
at each side. He examined the boiler, and sounded the 
plates near the back end. They appeared all right. He 
made no examination in the external flues. He thought 
the boiler fit for a pressure of 351b., but did not tell Messrs. 
Lathom so. He had seen the boiler since the explosion, 
but formed no opinion as to the cause. He had not, how- 
ever, examined it ne 5 

By Mr. Ellis: He was in business for himself, and con- 
sidered that he was competent to form an opinion as to 
the safety of the boiler. 

By Mr. Gough: He had never been called in by any 
one else to examine a boiler, except by his father. He 
could not make calculations so as to ascertain the safe 
working pressure of a boiler. 

By Mr. Smith: He did not drill the plates, as they 
sounded all right. The fact that the boiler was resting 
on brickwork would not affect the hammer test; if the 
plates were weak they would give way, and if they did 
not give way they would be sound. 

John Park, blacksmith, deposed to making an exami- 
nation of the boiler with the last witness. They then 
told Mr. Lathom that the boiler was fit to work at 35 Ib. 

By Mr. Smith: He got half a om y, equal to 
2s. 7d., for examining the boiler, an a li was 
paid 2s. 8d., making a total of 5s. 3d. for the two. 

Richard Wooton, enginewright at the colliery, said he 
examined the boiler in the brickwork flues every twelve 





months. He never saw anything to lead him to suspect 
that the boiler was unsafe, not even when he examined 
it in October last. He had seen the boiler since it burst ; 
it had failed because the plates were thin, but he had not 
discovered this thinness when he made his examination. 
He thought the ~— would rest on the cast-iron chairs 
on which the boiler was set, and the hammer test would 
not reveal the fact of their being thin, as the hammer 
would fall solid on the chairs. 

Mr. George Shott, renee to the Board of 
Trade, gave a detailed description of the boiler and its 
mountings, as well as the way in which it had rent. The 
plates were much worn by external corrosion. He pro- 
duced pieces from the boiler, which showed that, 
although the plates, which were confessedly of excellent 


h | quality, were originally ;% in. thick, they had become 


reduced in places until ‘‘ they were no thicker than a 
well-worn sixpence or a bit of tin.” For a long time the 
boiler could not have been efficiently examined, otherwise 
the corrosion would have been discovered ; indeed, any 
engineer would have seen it. The boiler was not fit for 
~~ useful pressure. 

his concluded the examination of witnesses, and Mr. 
Gough then submitted a list of questions to the judgment 
of the Court. 

Mr. Ellis addressed the Commissioners on behalf of 
Messrs. Lathom, contending that his clients did what 
was usual with regard to examinations, and that they had 
every reason tosuppose that Wooton, their enginewright, 
was competent to be appointed under the Mines Act and 
the regulations applying thereto. He had looked after 
the boiler for twenty years, and nothing had happened 
before this explosion. Although Messrs. Hough had 
advised that no further money should be spent on repairs, 
yet his clients had, even after this, made further repairs, 
which showed that they wished to maintain the boiler in 
safe and workable condition. 

Mr. Howard Smith then gave judgment. He traced 
very fully the history of the boiler, its construction, and 
the facts connected with the explosion as brought out in 
evidence. The cause of the explosion was wasting of the 
plates of the shell by external corrosion, which had evi- 
dently been goingon for years. The boiler was not fit for 
a working pressure of any kind, and it was running a 
great risk to life and property to work it at all. ith 
regard to the examination made by Mr. Topping, the 
Commissioners had seen -his certificate from the Wigan 
Coal and Iron Company, setting forth that he had 
been ee their machinery inspector under the Coal 
Mines Regulation Act, 1867, and from that they should 
have thought he was a very competent man. His exami- 
nation, however, was superficial and perfunctory ; he had 
completely failed to fulfil the duties he had undertaken to 
discharge, inasmuch as, in theopinion of the Commissioners, 
at thetime he made theexamination there was considerable 
corrosion of the shell, which had ultimately resulted in 
the rupture of the boiler, and the consequent explosion, 
If the examination of the boilers of the Wigan Coal and 
Iron Company were similarly made, the Commissioners 
could only say that it was most deplorable. It was 
further pointed out that in October, 1892, Messrs. Lathom 
were warned that the boiler was unfit for further use, and 
that, notwithstanding this warning, they did not on 
November 7, when a leakage in the boiler was discovered, 
call in a person about whose competence there could be 
no doubt, but engaged Mr. William Thompson, a young 
man who was merely a hot-water engineer, to make the 

y examination and repair. Messrs: Lathom 
had no guarantee of Thompson’s qualifications except 
that they had seen him repairing old boilers in his father’s 
workshop. At this point of the Commissioner’s sum- 
ming up, a controversy arose as to the right interpreta- 
tion of some of the special rules relating to collieries. 
Rule 78, it was shown, states that ‘‘the whole of the 
machinery with its appendages and all erections on the 
surface and underground, are to be in charge of the 
engineer (or other competent person, if any) appointed 
for that purpose by the owner, agent, or manager.” 
Rule 91 states: ‘‘ After the cleaning of any boiler, he 
shall examine it externally, and also the mountings. He 
shall also see that it is examined internally by the person 
appointed. No boiler shall again be set to work unless 
so examined and passed.” e Commissioners were of 
opinion that there was too much ambiguity in these 
rules, and that a too lax view frequently obtained as 
to the meaning of the words ‘‘ competent person.” They 
considered that Wooton, who was employed by Messrs. 
Lathom to look after the boilers, was not competent 
within the true meaning of theterm. While it would be 
disastrous to trade to expect that a highly-trained engi- 
neer should be in charge of all boilers, there was, the 
Commissioners thought, an important difference between 
an engineer and an engineman, and users of boilers should 
see to their regular examination by persons of unques- 
tionable competency. 

Mr. Ellis urged that Messrs. Lathom believed Mr. 
Wooton to be competent, and that they had reasonable 
grounds for their belief. As for the warning they re- 
ceived in October, 1892, it came from Mr. Hough, the 
boilermaker, who was believed to be desirous of getting 
an order for a new boiler. It was incomprehensible to 
them that Mr. Thompson, whom they believed to be 
competent for such work, should not have discovered the 
extent of the corrosion when he examined and repaired 
the boiler a few days before it exploded. 

Resuming, Mr. Howayd Smith said that Messrs. 
Lathom and Mr. Thompson were to blame for the explo- 
sion. The Commissioners held that the former did not 
appoint competent person to take charge of the 
machinery and its appendages, to examine the boiler in- 
ternally after each cleaning, and to pass it; and that Mr. 
Thompson had not the knowledge and experience neces- 
sary to enable him to ascertain the condition of the boiler 
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and to determine the pressure at which it could safely be 
worked. 

Mr. Gough asked that under these circumstances these 
gentlemen should be ordered to pay the costs and expenses 
of the inquiry, which would bea little over 100U. 

Mr. Smith replied that the Commissioners would not 
do that, but they would direct that Mr. William Lathom 
and Mr. Thomas Lathom should pay 407. each, and that 
Mr. William Thompson should pay 10/. towards the costs 
of the inquiry. 





THE BIGGEST CARGO BOAT AFLOAT. 
To THE EpitToR OF ENGINEERING. 

Srr,—Mr. Beard imagines that if the owners of the 
Southwark (or Kensington) and those of the Cevic speak 
of their ships as each being ‘‘the largest of their class 
afloat,” one of them must be guilty of saying deliberately 
‘the thing that is not.” I venture to point out that the 
vessels are not of the same class. The Cevic is a pure 
cargo boat carrying no first-class passengers—unless, in- 
deed, luxuriously accommodated racehorses, berthed in 
the midship deck-house, can be called such—and, indeed, 
having no passengers at all save those in charge of the 
living cargo. She is undoubtedly the largest vessel of 
her class. The Southwark, on the other hand, runs in 
the American Line to Philadelphia, and has accommoda- 
tion for a very large number of passengers. The earlier 
vessels of this service were built in Messrs. Cramp’s yard 
at Philadelphia in the early seventies, and it is et the 
other day that the New York Journal of Commerce spoke 
of them—the Ohio and her sisters—as being the last mail 
steamers built for the Transatlantic trade in that country, 
down to the commencement of those now building for the 
American Line’s Southampton service. Surely these 
boats are rightly described, not as mail boats, but as 
“passenger and cargo boats.” As such, they are un- 
doubtedly ‘‘the largest of their class.” In comparison 
with the Lucania, the Majestic, and the Paris, the South- 
wark is a cargo boat possibly. But her trade is nearer 
that of these vessels than is the Cevic’s. There is so much 
misstatement to combat at the present time in reference 
to the Southampton-Queenstown controversy, that when, 
as here, there seems to no ground for attributing 
a violation of strict accuracy to any one, it is well to em- 
phasise the fact, and leave your kind excuses for those 
who exceed the actual facts in the keenness of com- 
petition to cases where time of mail transit is unduly 
reduced. Yours, &c., 

January 19, 1894. B. W. G. 





THE EIGHT-HOORS DAY. 
To THE Epitor or ENGINEERING. 

Sir,—Please permit me to suggest that, judging from 
the tenor of Mr. James Keith’s letter in your issue of 
yesterday’s date, the ‘“‘mark” has not ‘‘been entirely 
missed,” else my short letter in your issue of the 30th ult. 
would not have called forth from that gentlemen such 
epithets as ‘‘untrue, unreliable, unfair, inaccurate, un- 
called-for,” &c., when making reference to it. 

What are the facts of the case ? 

1. Messrs. Johnson's men challenged a statement made 
by Mr. Keith, and contained in his self-styled ‘‘ New 
Chapter in the History of Labour,” and decidedly ob- 
jected to the kind of history manufactured by Mr. Keith, 
refusing to accept him as a guide or leader in the eight- 
hours movement so far as concerned them and the English 
system, hence the correspondence on this subject (vide 
yours of the 15th ult.). 

Mr. Keith has, in the ‘* New Chapter,” as well as in 
the public press, claimed to be ‘‘ the practical pioneer of 
the eight-hours movement in Scotland.” 

In my letter it was pointed out that Messrs. Mitchell, 
of Montrose, inaugurated the system there, and put their 
men on the self-same terms months before Mr. Keith, 
viz., in October, 1892, whereas his scheme took effect in 
February, 1893. Does Mr. Keith say that it is untrue ? 

é 3. Mr. Keith was charged by me as usurping, in the 

New Chapter,” a title that is not his, which charge I 
maintain, inasmuch as the Montrose firm’s prior right to 
the pioneership was publicly advocated and brought 
under Mr. Keith’s notice at least six months before he 
published the history which Messrs. Johnson’s men 
deemed ‘‘ very urreliable,” 

Does Mr. Keith say that statement is also “‘ unreliable?” 

4. In my letter, when comparing the Montrose and 
Arbroath establishments, I said Mr. Keith employs a 
little over six dozen people, and has works occupying 
a space of fully half an acre of ground. 

Does Mr. Keith declare these statements “inaccurate?” 
If so, perhaps he will oblige by saying whether they err 
ir being overestimated, pe by ) Se much, 

Now, a word or two more directly on Mr. Keith’s 
letter of the 12th instant. His reference to “animus” 
on my part is in harmony with his “cheap sneer” to the 
Stratford men in his previous letter, and need only be 
noticed as seemingly characteristic of Mr. Keith when 
dealing with any who may chance to differ from him. 
as speech of nearly an hour’s duration,” and what 
i up to it, as well as his self-imposed task of adviser to 

er Majesty’s Government, do not constitute him “the 
Scotch pioneer,” and it is gratifying to see he has now 

climbed down,” and merely lays claim ‘to be at least 
one of the principal pioneers” of this movement, a claim 
more worthy to be entertained than some made by him 
in his brochure or catalogue, as it has been fitly termed. 

As to his strictures on yourself and anonymity, you 
can best appreciate them ; but I would draw your readers’ 
— to the fact that Mr. Keith’s now famous (? 
- listory ’ is itself, on his own showing—(see his letter of 

ith ult., in which he says, “I [Mr. Keith quite agree 
with the concluding remarks of the editor of the brochure” 





—he is quoting from the ‘‘ New Chapter ”)—anonymous, 
as well as every letter therein—they are all favourable to 
himself—in the division headed ‘‘ Other Comments,” 
these being from ‘‘Spero Meliora,” ‘‘ Observer ”—this 
writer has the ‘‘hands of Esau,” but the voice is unmis- 
takably the ‘‘ voice of Jacob ’’—‘‘ One of the Workmen,” 
and ‘‘B. L. ;” and if Mr. Keith’s dictum were carried out 
to its logical conclusion, he, in his letter to you, declares 
with apparent warmth, and after due consideration, that 
the so-called ‘* New ee in the History of Labour” 
‘ought to be treated with contempt!” O 87 sic omnia / 

Allow me one other sentence. Your readers cannot, 
from the tone of Mr. Keith’s letter, credit me with pur- 
posely advertising his brochure, neither have I any per- 
sonal end to serve in disputing with its author, nor any 
prejudice towards him; nor do Messrs. Mitchell know 
who has advocated in your paper their indisputable right 
to the title of the Scotch pioneership of this movement, 
my sole desire being to see any credit that may be asso- 
ciated with it attributed to its real author, which is in- 
contestably not Mr. Keith, who, in the event of his 
deigning to notice this letter, would help matters tly 
to a conclusion by giving particulars instead of indulging 
in vague generalities, and much oblige, 

Yours truly, 
A Scotcn ENGINEER. 
January 20, 1894. 





A SOUND-PROOF ROOM. 
To THE EpitoR OF ENGINEERING. 

Srr,—In reply to Mr. Renshaw’s letter in your issue of 
the 19th inst., it is not a difficult matter making a room 
thoroughly sound-proof if proper provision is made for it 
in the course of construction of the building, but in this 
instance it cannot very well be done without a consider- 
able amount of expense. 

As regards the floor, a ply of very thick carpet felt 
underneath the ordinary carpet will to a certain extent 
effect the object in this direction, but to make it really 
effectual, the proper thing to do would be to lift the floor, 
and if there is not already a counter-flooring between the 
joists, it might answer the purpose to fill in on the top 
of the laths which hold the ceiling underneath, with about 
3 in. of silicate cotton, then on top of each joist a strip of 
hair felt should be laid before nailing down the floor. This 
will effectually stop the sound in that direction. 

As regards the walls, they would require to be studded 
with vertical studs, sa: 1 in. by 1 in., spaced 18 in. apart; 
these should be either Tat ed or covered with wire netting, 
and the spaces between the lathing and the present 
plaster should be filled in with silicate cotton. It would 
also make this more effectual if the fronts of the studs 
were provided with a strip of hair felt in the same way as 
indicated for the joists. Of course, the walls would require 
to be re-plastered. 

The same arrangement should be carried out as regards 
the ceiling. 

A difficulty, however, arises with regard to the chim- 
ney, as there is no method we know of to prevent a 
certain amount of sound going through from one house to 
the other when the chimneys are open in winter time, 
but in the summer time the fireplace can be readily filled 
in with shavings or cut paper, or any ornamental material 
of that sort, which will effectually prevent the passage of 
sound in that direction. 

Yours faithfully, 
For D. ANDERSON AND Son, Limited, 
Henry Grice, Managing Director. 

Belfast, January 22, 1894. 





COMPOUND LOCOMOTIVES. 
To THE EprTor oF ENGINEERING. 

Srr,—Your correspondent ‘‘ J.D. T.” seems so much 
annoyed at any one daring to criticise London and North- 
Western practice that he almost forgets to be just. Ido 
not suppose he considers it likely that Mr. Webb will 
abandon his own arrangement for that of another, so 
that the amount of the reward for pains taken need not 
be considered in the discussion of an arrangement of 
cylinders such as Mr. Sisson’s, especially as Mr. Webb 
himself, during the discussion on Mr, Mallet’s paper on 
** Compound omotives,” peegene’ the same thing, 
and, as his present practice is radically different, it is to 
be supposed he has reasons sufficient to account for this. 
Of course the same thing had previously been proposed 
by M. Jules Morandiere, with the important feature that 
the high-pressure cylinder was coupled to an axle inde- 
pendent of that to which the low-pressure cylinders were 
coupled, thus giving all the important advantages of 
longer bearings, better adaptability for high rane and 
its only requisite an efficient means for starting without 
the necessity of being ‘* pushed ” out of the stations. This 
was in 1866. Since then it has been proposed over and 
over again to use this arrangement of cylinders (three of 
equal size, one high-pressure and two low-pressure), with 
various spacings of the cranks. In my opinion this choice 
of cylinders is good, and with the low-pressure pistons 
coupled to cranks on the same centre and at right angles 
to the crank to which the high-pressure piston 1s coupled, 
is capable of running very much steadier at high speeds 
than any of the present engines are. It has also the ad- 
vantages of being somewhat cheaper, as one set of revers- 
ing gear only would be required for both low-pressure 
cylinders, and the starting power all that could be 
desired. Some form of starting valve is, of course, 
necessary. 

Notwithstanding all this, compound locomotives are 


)| not making much progress in this country. To what 


reasons thisis due is not quiteclear, but I believe certain 
difficulties in their operation render them rather unsatis- 
factory under the wide range of requirements in the way 





of speeds, loads, &c. These difficulties refer more 
especially to the steam distribution, the back pressure 
in the high-pressure cylinder at high speeds and early 
cut-offs being such as to seriously hamper the movements 
of the engine. As a part remedy for this, clearance is 
cut out of the high-pressure valve, but the more efficient 
remedy, from the driver’s point of view, and the one that 
allows the engines to ‘‘ get there,” is to use the throttle 
and let the expansion take care of itself. This at once 
accounts for the small measure of economy attained. 

I have previously in your columns expressed my con- 
viction that until some form of expansion gear is adopted, 
whereby the cut-off can be adjusted independently of 
the release and compression, very little progress of an 
altogether satisfactory nature is li ely to = made, and 
recent productions on the North-Eastern seem, to a 
certain extent, to confirm that view. Until some of our 
a ea par oe have the courage to leave old traditions 
behind and produce something of this nature, the com- 
pontine of locomotives will not have had a full trial. 

nvention at present seems to rest content with the 
ability of starting, and gives no attention to further pro- 
gress. 
Yours, &e., 
James DUNLOP. 
240, Wallgate, Wigan, January 22, 1894. 





BALANCING OF ENGINES AND BRIDGE 
FAILURES. 
To THE EpiTor oF ENGINEERING. 

S1r,—I wish to beg space to reply briefly to “‘J. D. T.” 

1. I did not say that a counterweight could equalise the 
crank effort. Referring to my letter, top of first column, 
page 53, it will be seen that. I said the exact opposite of 
what he kindly leads one to suppose. I said that the por- 
tion of the reciprocating parts left unbalanced served 
ene the crank effort. It is there in black and 
white. 

2. I note his amazing proposal to balance the revolv- 
ing parts by a counterweight in trailing wheel (say). I 
presume that in the case of an inside-cylinder engine, he 
allows for the coupling-rods, although he omits mention 
of them. Well, does he suppose that a weight in trailing 
wheel is of any use for counterbalancing the revolving 
parts on the driving wheel? The upward pull in trailing 
wheel and the downward thrust in driving wheel would 
be equal, but, instead of being vertically opposite, they 
would be about 8 ft. apart, and would form a couple 
tending to revolve the engine in a longitudinal vertical 
plane about a point midway between the driving and 
trailing wheels. If the whole disturbing weights were 
equal 1200 lb., he would have in the trailing wheel the 
equivalent of 600 lb., and this would be unbalanced 
when on top or bottom centres. This would be a 
worse case than any I, in my letter, imagined might 
exist. 

Putting the reciprocating aside, I will ask “J. D. T.” 
why he would object to balance ali the revolving by a 
weight in driving wheel. I do not know what the 
‘*record” engines are to which he alludes; the record 
is undoubtedly held by the Americans (I allude to the 
New York and Buffalo run), and they know their business 
too well to do as he suggests. 

The nearest approach to his method is in the case of 
some goods engines, where the coupling-rods and crank 
bosses are the only counterweights. Of course they 
manage to scratch along somehow (in fact, in connection 
with balancing, it is well known that engines have been 
running under extraordinary conditions), but the practice 
is not to be admired, and, besides, these are not ‘‘ record 
engines.” In connection with my parenthesis, when 
employed on a line once, where the superintendent put 
no keys on driving axle, I saw in thewheel-yard a driving 
wheel of a oe engine, then in the erecting shop under 
repairs, and this wheel had slipped round a quarter of a 
revolution. I drew the manager’s attention to it, and 
found nothing had been known of it, and no complaint 
made; it would have been interesting to have ridden on 
that engine. 

So far from putting weights on leading and coupled 
wheels to counterbalance moving parts, all the weights I 
have ever seen have acted with the moving parts. Of 
course they were put in to neutralise the half-rods and 
crank bosses, ill “J. D, T.” say if he has ever seen 
one where the reverse obtained ? 

He says a weighted crank would be expensive. Well, 
besides the fact of saving the forging of the weights in the 
case of wrought-iron wheels, it would prolong the life of 
the crank axle by avoiding the bending stresses which are 
induced by putting the weights in the wheels. 

But, considering the mere question of ‘‘ balance,” it is 
monstrous for him to say that his is a better method. 
Neglecting his method as absurd, will he point out a way 
of getting a more perfect balance than by weighting the 
crank ? 

3. As to inertia stresses. A person reading his letter, 
without having "eat en read mine, would infer that I 
had charged bridge-builders with treating a moving load 
as a dead load. (I have always unders' that American 
engineers, at any rate, double the moving load, which 
agrees with theory.) I would not have insulted your 
readers by pointing out the distinction between the two. 
The only stresses I alluded to were those due to wrong 
balancing, and to the increase of the moving loads, due to 
a — reaking or a driver tampering with the springs. 
Referring to the second of these, at top of centre column, 

e 53, I admit I might with advantage have put ‘‘uni- 
‘orm ” or ‘constant ” instead of ‘‘ steady.” I remark that 
these loads, due to spring breaking, are not so serious as 
those due to overbalancing, because the latter are not only 
suddenly applied (‘‘as are the former” being obviously 
wuderstoadh but are also of the nature of blows ; that is, 
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they have a vertical velocity when delivered. What I 
meant by “ steady” was continuous or non-intsrmittent ; 
in fact, the same as the load imposed by a leading or 
trailing wheel of a single engine. i 

I donot wish to alter anything I wrote, because, as it 
stands, I think it is evident to any unprejudiced person 
what I meant. ; 

Well, I accept with gratification the assurance of 
‘J. D. T.,” as the mouthpiece of ‘ respectable bridge- 
builders,” that, in the case of every railway bridge they 
build, they investigate the balancing of the locomotives 
that are to use it. Fi have not such an intimate and ex- 
tensive aquaintance amongst bridge-builders (I wish I 
had, for it is the one branch of engineering I should like 
to be engaged in), but in any specifications, reports on 
failures, and other bridge literature that I have read, I 
have never seen this point mentioned. Perhaps, as a 
matter of fact, engineers make a rough allowance for it. 
I was looking through the report of the Swiss Govern- 
ment engineers on the Moenchenstein bridge failure the 
other day. (I allude to the accident in June, 1891). 
Although they took into account all the usual secondary 
stresses, and discussed every possible contingency, they 
simply contented themselves with the given static loads 
on the various wheels, and said nothing whatever about 
the balancing. And f repeat what I said: it would be 
astonishing if this were the general custom. 

It was remarked to me to-day that bridge engineers 
would assume locomotives to correctly balanced ; 
perhaps so, if they misunderstood the problem. The 
only case of balancing, not calling for the attention of 
the bridge designer, would be that of a single engine, 
with all revolving parts balanced and none of the reci- 
procating ; or, if a coupled, all the revolving balanced in 
driving wheel, the reciprocating neglected, and the half- 
rod and crank boss on each coupled wheel neutralised by 
a weight in that wheel. 

In my letter I said ‘‘the bridge designer is cognisant 
of all these points,” and I expressed a doubt as to his ig- 
noring only one point, that of a driver altering the loads 
himself, 

I should obviously not be so unwise as to make allusions 
to the particular line on which I happened to be at the 
time employed, although, of course, one can take con- 
siderable license when writing anonymously, and, as a 
matter of fact, I know nothing of the procedure in the 
engineer’s department of this line I am nowon. But I 
do know of a railway (and I have given the name pri- 
vately to the Editor) where the engineer’s department 
never obtained any particulars as to the balancing of 
engines ; whether they made a rough allowance for it I 
cannot say. Their bridges stood all right; others may 
under the same conditions ; but it would be drawing on 
its supposed margin of strength, and would have a smaller 
safety factor than supposed, 

H. Rowre. 


Brighton Works, January 22, 1894. 





THE LANDSLIP ON THE SWANSEA VALE 
RAILWAY. 

Masor Marinp1n’s report on the fatal landslip which 
occurred on December 12 last, near Ynisygeinon Junc- 
tion on the Swansea Vale section of the Midland Railway, 
has just appeared, and from it we gather that at about 
5.30 in the afternoon of the day in question, when a pas- 
senger train from Brynamman was about 230 yards on 
the Swansea side of the junction cabin, the line was sud- 
denly covered by about 70 tons of earth and stones, which 
had slipped from the left-hand slope. The two rear 
carriages were thrown off the rails, the rear brake being 
upset on tothe wall of an old mine shaft on the right of the 
line. The guard was fatally injured by some heavy lug- 
gage falling on him, and has since died, and five - 
sengers were injured. @ engine and two leading 
vehicles ran on about 20 —_ and neither they nor the 
permanent way suffered, but the three rear carriages sus- 
tained considerable damage. 

The line, which is single, is slightly cut out of the side 
of a hill rising at a slope of nearly 45 deg., and is sup- 
ported on the lower side by a low bank and retaining wall. 
Above the line and well within the fence there is an open 
dry stone drain about 60 ft. long, into which run three 
small watercourses with little or no water in them, except 
in wet weather. There has been no recent slip at or near 
this point, but there are traces of one some 115 yards 
away. The Inspector concludes that ‘‘ this sad accident, 
which caused the death of a very deserving servant of the 
Midland Railway Company, and which involved t 
risk toa number of passengers, was due to the sudden 
slip of a mass of earth which must have fallen at the ve’ 
moment that the train was passing, as it did not reac 
the line until the a and the two leading carriages 
had passed, and would have missed the train altogether 
had it occurred two or three seconds later. It is evident 
that the. cause of the landslip was a very heavy rainfall 
which had lasted for nearly nine hours, and during which 
there was so much water running down the hillside that 
the southernmost of the three small watercourses over- 
flowed, and the water, instead of discharging entirely into 
the drain, ran into a small cup-shaped depression in which 
the earth became so saturated that it eventually slipped 
down the hillside. The ganger had left a man to watch 
as long as the rain lasted, at an old slip about 115 yards 
nearer to Swansea, but he had no anxiety about this part 
of the slope, and he had carefully examined it during the 
day, while it had also been inspected only about an hour 
and a quarter previously by the sub-inspector of perma- 
nent way for the district. 

**Under the circumstances, Ido not think that any 
person can be blamed, or that any carelessness was shown 
by the ganger, who was, under the regulations, justified 
jn telling the man whom he had set to watch to come 





away . the —_ roc if the pad had coud, and * 
everything appe: to be in good order, while, owing 
she evident suddenness of the slip, I do not think 
that, if there had been a man watching at this 
exact spot, the accident could have been averted. All the 
servants of the company concerned were most prompt in 
their action after the occurrence of the accident, the 
signalman in the junction signal cabin telephoning at 
once for assistance, even before he knew quite what had 
happened, so that a doctor was brought to the scene of 
the accident from a distance of two miles in less than 
half an hour, the stationmaster from Ystalyfera having 
already arrived on foot. : " 

‘‘The whole of the hillside at this place is on a very 
steep slope, and is composed of material which is liable 
to become very slippery in wet weather, and the company 
should take warning by what has occurred, and lose no 
time in making a critical examination of the slopes, trim- 
ming them and thoroughly draining them where necessary. 
It is especially desirable that the three small watercourses 
referred to should be attended to, so that all the water 
coming down them may flow into the dry stone drain, 
and not be liable to overflow down the hillside.” 

We have great pleasure in calling special attention to 
the prompt and a action of signalman Hall in 
losing no time before calling medical and other assistance, 





LAUNCHES AND TRIAL TRIPS. 

Tur steel screw steamer Pacific, which has been 
built by Messrs. William Gray and Co., Limited, West 
Hartlepool, for Messrs. W. H. Cockerline and Co., of 
Hull, went on her trial trip on the 15th inst. Her 
dimensions are: Length over all, 310 ft.; breadth, 42 ft.; 
and depth, 20 ft. 10in. The Central Marine Engine Works 
of William Gray and Co., Limited, have supplied the 
engines, which are of the triple-expansion type, having 
cylinders 24 in., 38 in., and 64 in. in diameter, with a 
stroke of 42 in., and two large steel boilers to work ata 
pressure of 160 lb. per square inch. The propeller was 
not oak immersed, and the engines were reduced to a 
speed of 72 revolutions per minute, the vessel making 12 
knots per hour. There was an abundance of steam during 
the whole trial, and the tall funnel provided in this ship 
gave an mmgwanne: | strong draught and very free burning 
fires. The vessel has not only the latest improvements 
on the Central Marine type of engines themselves, but is 
also fitted with Mudd’s patent evaporator for supplying 
fresh-water feed to the boilers. The auxiliary feed pump 
is of the Worthington type, and the ballast donkey is 
made capable of driving also the turning gear. The tail 


steamer named Clearwater, built for the New Orleans, 
Belize, Royal Mail and Central American Steamship 
Company, Limited, of New Orleans, and destined to run 
between that port and Central America. The steamer is 
240 ft. in length by 33 ft. beam, and will be rigged as a 
two-masted schooner. She has accommodation for a 
large number of passengers, and is very completely fitted 
up for the carriage of fruit. She ———— with very 
powerful engines, also by Messrs. — Richardson 
and Co., calculated to drive her at a high speed. 


Messrs. Ropner and Son, Stockton, launched on the 
22nd inst. a steel steamer named Navarino, of the follow- 
ing dimensions, viz. : Length over all, 295 fb. ; breadth, 
40 ft. 6 in. ; depth, 21 ft. Her engines are by Messrs, 
Blair and Co., Limited, and are of about 1000 indicated 
horse-power, with two large steel boilers working at 
160 lb. The steamer has been built to the order of London 
owners, 


The s.s. Lindenfels, built by Sir Raylton Dixon and 
Co., Middlesbrough, went on her official trip on the 22nd 
inst. This vessel has been built for the Hansa Steamship 
Company, of Bremen. The principal dimensions of the 
steamer are: Length, 327 ft.; beam, 41 ft. 9 in. ; depth 
moulded, 28 ft. 6 in. ; and she has a deadweight carrying 
capacity of about 4500 tons. A few passengers are pro- 
vided for. The engines have been — by Messrs. 
Thomas Richardson and Sons, of Hartlepool. The 
cylinders are 24 in., 38 in., and 64 in. in diameter by 
42 in. stroke, with two large steel boilers working at a 
pressure of 160 lb. - square inch, and these have been 
constructed to fulfil the uirements of the German 
Government, as well as Lloyd’s Regulations, The results 
of the trial were regarded as satisfactory. 





A Uniqur ReEcorD ror TRANSATLANTIC STEAMERS.— 
The arrival in the Mersey a few days ago of the White Star 
Royal Mail steamer Britannic marks a record which is 
probably without parallel in the history of steam naviga- 
tion. e Britannic and her sister ship the Germanic 
have each completed 200 round voyages between Liverpool 
and New York, 400 passages across the Atlantic, thus 
accomplishing in each case a distance of one and a half 
million statute miles ; and both steamers are bee ewe J as 
efficiently as ever with their original engines and boilers. 
They have carried between the Old and the New Worlds 
100,000 saloon and 260,000 steerage passengers. The 
Britannic and Germanic were designed and built in 
1874-5 by Messrs. Harland and Wolff, of Belfast, the 
engin ing supplied by Messrs. Maudslay, Sons, and 


shaft is protected from the destructive galvanic and cor- | Field 


rosive action which has long been so detrimental to the 
life of tail shafts, under a recent patent taken out by Mr. 
Mudd, and which consists in encasing the shaft where 
it is exposed to this destructive action in an elastic sleeve, 


Thes.s. Aolus has just been sent to sea from the Tyne on 
her loaded trial trip, and proceeded on her first voyage to 
Bombay. This vessel was built by Messrs. C. S. Swan 
and Hunter, of Wallsend-on-Tyne, and engined at the 
Central Engine Works, West Hartlepoool. She is 
owned by Messrs. Rickinson, Son, and Co., also of West 
Hartlepool, and is the fifth steamer belonging to the same 
owners having Central Marine Engine Works engines. 
The olus is a large vessel, 312 ft. in length, 41 ft. beam, 
and 23 ft. 14 in. moulded depth. She will carry about 
4400 tons deadweight, and will be engaged in general 
trading. With the engines running about 62 revolutions 
per minute, the speed of the vessel was ascertained to be 
93 knots, which was regarded as quite satisfactory with 
a deeply loaded ship. 

On the 17th inst. the new steel s.s. Vala, 600 tons, just 
net by Messrs. Ramage and Ferguson, Limited, 
Leith, for Messrs. J. 'T, Salvesen and Co., Grangemouth, 
went on her trial trip on the Firth of Forth. The prin- 
cipal dimensions of this steamer are: Length between 
perpendiculars, 216 ft.; breadth, extreme, 32 ft. ; and 
depth moulded, 16 ft. 34 in. ; while her machinery con- 
sists of a pair of high-pressure two-cylinder engines, 22 in. 
and 44 in. in diameter by 33 in. stroke, working at a pres- 
sure of 120 lb. At Gullane a trial of speed was made, 
showing a mean result of 11.760 knots per hour, which 
was considered very satisfactory. 


The Antelope, gunboat, was taken outside Plymouth 
Breakwater last week by Commander J. Startin for an 
eight hours’ trial of her machinery. As this vessel is one 
of the Leda class, described in a previous issue (vol. lvi., 
page 610), and fitted with the wet-bottomed locomotive 
type of boilers, it was never anticipated that she would 
prove a success. Her trial, however, last week was a 
surprise, for, in addition to exceeding the contracted 
horse-power with but 4 in. of air es she attained a 
mean speed of over 17 knots in a heavy sea, and with the 
wind recorded as five in force. 


Messrs, Murdoch and Murray, Port Glasgow, launched 
on the 18th inst, a steel twin-screw hopper barge of the 
following dimensions: Length over all, 135 ft. ; breadth, 
24 ft. 2in.; depth moulded, 10 ft. The vessel is built to 
the order of the Lancashire and Yorkshire and London 
and North-Western Railway Companies, and has been 
vy designed for carrying dredged material from 

leetwood Harbour to sea. The vessel is an exact dupli- 
cate of the hopper ba‘ acy As recently launched by 
Messrs. Murdoch and Murray for the same owners. The 
vessel is named the Lytham, and will be fitted with 
machinery by Messrs. Rankin and Blackmore. 


Messrs. Wigham Richardson and Co., Newcastle-on- 
Tyne, launched on Monday, the 22nd inst., a steel screw 


1eld. 


GUNNERY TRIALS OF THE ‘‘ REVENGE.”—The Revenge 
completed her gunnery trials at Portsmouth on the 18th 
instant. As her smaller gun-fittings had been satisfac- 
torily tested on the previous day, the day was devoted to 
firing from her 6-in. quick-firing guns and her barbette 
armament of four 67-tonners. The principal interest was 
centred on the after barbette, the right gun of which was 
experimentally mounted upon an improved slide. The 
original Elswick arrangement, as fitted to the other 
heavy guns, consists of a single recoil cylinder, having 
a large number of spring-loaded valves attached at the 
rear of the recoil press. This system was considered 
objectionable, on account of the liability of the valves to 
get out of order and to permit the gun and carriage to 
recoil without control, and it was deemed advisable to 
substitute a simpler and more trustworthy arrangement, 
with as few loaded valves as possible. It was decided to 
apply what is known as ‘“‘the pull and push” method, 
po got two cylinders, but a single loaded valve, which 
can readily be examined and adjusted as circumstances 
demand. The system, however, is only new in its appli- 
cation, as it is merely a development of the original 
Vavasseur mountings as first adopted in the service. In 
the ships about to be built the ‘‘pull and push” system 
is to be still further simplified; instead of two there will 
be only one recoil cylinder per gun, and the presses will 
not be interfered with, the running in being performed 
sf the force of the recoil, and the running out by means 
of springs. In the Revenge the running in of the gun on 
the slides is accomplished by the admission of water to 
one cylinder, and the running out by admitting it to the 
other. It may be mentioned that the principle of recoil 
presses fitted with valve keys is already extensively 
Paget to small mountings. Three rounds were fired on 
the 18th instant from each gun in the after barbette, with 
reduced and full charges (that is to say, with 4724 lb. 
and 630 lb. of S.B.C. powder, carrying a projectile weigh- 
ing 1250 Ib.), and an extra round from the right gun 
with an extreme elevation of 13} deg., for the purpose of 
mains a diagram of peoeanes, The new mounting was 

rfectly successful, the only noticeable feature being 


pe 
the fact that the length of the recoil was pately the 


same under the reduced as with full charges. With 
three-quarter charges the recoil of the right gun was 
4 ft. 72 in., and that of the left gun 4 ft. 7 in. ith full 
charges the recoils of the twin guns were substantially 
identical, that of the right gun being 4 ft. 8} in., and of 
the left 4 ft. 7 in., when fired simultaneously with 10 deg. 
of elevation. The difference is due to the application of 
different principles. In the hydraulic system the resist- 
ance behind the gun is already formed, and the length of 
the recoil varies with the charge, while under the bar 
system the resistance is generated by the recoil itself, 
and may be regarded as practically constant except as 

s velocity. There were no misfires during the 
firing. A satisfactory trial was also made of Harris's 
feed-water filters, which had been supplied to the engines 
since the steam trial. The Revenge will, in April, be 
attached to the Channel Squadron in place of the Rodney, 





which is to relieve the Dreadnought in the Mediterranean, 
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THE SINKING AND EQUIPMENT OF 
SHAFTS.—No. I. 


Tre great and continually increasing demand for 
coal has been a considerable drain upon the re- 
sources of the older or earlier developed coalfields 
of Great Britain, and in the natural order of events 
the outcrop coal being the most accessible has been 
the first to be won ; so that the process of extrac- 
tion has followed the dip of the measures, the result 
of which has been to urge the operations of mining 
to greater and increasingly greater depths, and at 
the present time there remains comparatively but 
a limited area of coal that can be won except by 
deep sinkings. : k 

Shaft sinking is invariably attended with more 
or less trouble and difficulties, but in the case of 
deep sinkings, where frequently loose, sandy, and 
water-bearing strata have to be penetrated, these 
difficulties assume serious proportions, and they 
can only be overcome by great perseverance, and 
always at an enormous cost. Difficulties of this 
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nature have been extensively met with on the 
Continent, more especially in the north of France, 
Belgium, and parts of Germany, where the coal 
measures are submerged by more recent formations, 
heavily charged with water, and interstratified 
with quicksand, through which numerous shafts 
have been carried down at almost ruinous outlays ; 
and it is to the inventive genius of the engineers of 
those countries that the credit must to a great 
extent be assigned for having initiated and prac- 
tically applied the means of successfully over- 
coming those very serious and almost insurmount- 
able obstacles. 

In a projected sinking the main initial points to 
be considered are : 

1. The nature and depth of ground to be pene- 
trated. 

2. The form and dimension of shaft best adapted 
to meet the particular requirements. 
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In the first place it frequently happens that the 
strata to be penetrated have been passed through 
by other mines in the locality, and under those cir- 
cumstances there would probably be available a re- 
liable record of the various beds intersected and 
their several thicknesses and characteristics, which 
would enable the difficulties likely to be encountered 
to be accurately estimated beforehand and accord- 
ingly provided for; but where no such records 
exist, and the substructure of the district is un- 
known, recourse is generally had to boring, which 
affords the only means of proving the ground. 

Where there would be a likelihood of meeting 
loose unstable strata, regard should be had to the 
adoption of special appliances, the particular nature 
and form of which would largely influence the form 
and dimension of the sinking. 

In regard to the form or section of shaft there is 
no uniformity in practice. In the coal mines of 
Great Britainshafts are generally circularoroval, but 
in the metalliferous mines, as well as in the Scottish 
coal mines, they are more frequently rectangular ; 
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whereas on the Continent, rectangular, elliptical, 
circular, and polygonal sections are adopted, and in 
the coalfields of North America preference is given 
to the rectangular form. 

Each may possess certain minor advantages over 
the others according to the particular conditions 
obtaining, but in the vast majority of circumstances 
the circular section is the most convenient and 
economical, and where other sections are intro- 
duced they are oftener the outcome of a conven- 
tional preference than of any inherent superiority 
of form. The rectangular section is obviously the 
most economical arrangement of space, admitting 
as it does of easy subdivision into compartments 
for the cages, pumps, &c.; but it is also the weakest 
in construction ; while on the other hand the 
circular section is the best adapted to resist pres- 
sure, although the space cannot be so economically 
utilised. In metal mines the shafts are generally 








sunk throngh hard and compact rock requiring 
no support, and the rectangular section under 
such conditions has with certain advantages been 
adopted. 

There are, however, circumstances involvirg the 
use of special appliances for sinking by mechanical 
means, through loose or aqueous ground, in which 
a circular shaft must inevitably be the result of tke 
rotary motion of the boring tools. 

The next important question is the size of the 
shaft, and in determining this there are many 
points to be considered, of which the most promi- 
nent are : 

1. The quantity of mineral intended to be drawn 
in a given time, and the number, form, and dimen- 
sions of the cages or receptacles in which the 
mineral is to be raised or hoisted. 

2. The means intended for disposing of the water 
which in every deep mine is a source of more or less 
trouble, and the space required in the shaft for the 
working of the pumps and accessories. 

3. Whether special sinking appliances for passing 








through water-bearing or sandy strata are likely to 
become necessary, in which case it would be a 
matter for consideration whether the dimension of 
the shaft might not be advantageously adopted to 
the size of some existing boring plant of a particular 
system known to have ae satisfactorily else- 
where, rather than adapt the boring plant to the 
arbitrary dimension of the shaft. 

All these questions are largely dependent upon 
local conditions, which vary in different districts, 
and the dimensions of the shaft must essentially 
vary accordingly, but the tendency now is uniformly 
in favour of large shafts. Quite recently a shaft of 
15 ft. or 16 ft. in diameter was regarded as excep- 
tionally large, but at the present time there are 
several new shafts in progress of 20 ft. in diameter. 

Description of an Ordinary Sinking.—Before the 
sinking is commenced it is very desirable to estab- 
lish on the ground centre lines prolonging the lon- 
gitudina] and transverse axes of the shaft by means 
of square pegs or blocks of stones firmly secured 
in the ground, and set diagonally as indicated in 
the sketch, Fig. 1, so that their hypotenuses 
may coincide with the centre line so produced. 
Where this is done much trouble is frequently 
saved in setting out the machinery buildings and 
surface erections, the rectitude of which to correct 
lines and planes is essentially of the greatest pos- 
sible importance. 

The sinking is commenced by striking out from 
the centre lines so laid down the section of the 
shaft of such dimensions as to include the outer 
diameter of the brickwork casing, which from the 
the rock bed, or, as it is termed by sinkers, ‘‘ stone- 
head,” up to the surface is generally 18 in. in thick- 
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ness, to which should be added 6 in. for clearance, 
and if timbering be employed the dimensions of 
the excavation must be increased to make provision 
for it. 

The ground is then excavated to the rock or first 
bed of hard ground on which the brickwork casing 
may find a firm foundation. 

Where the rock lies at a shallow depth and the 
alluvial cover is moderately compact, the sinking is 
sometimes accomplished without the aid of timber- 
ing, and the brickwork at once carried up to the 
surface, but it is only in exceptional cases that this 
can bedone. In sinking through loose ground and 
even soft rock there is always a danger of the sides 
collapsing, and to protect them against such mis- 
haps they must be supported by timber framing or 
cribwork, the construction of which will depend 
upon the pressure to be resisted. 

The most common arrangement of timbering is 
shown in Figs. 2 and 3, on page 153, which illustrate 
the cribwork that was employed in a shaft of 18 ft. 
diameter recently sunk inSouth Wales. The kerbs 
or cribs consist of segments usually of elm timber 
from 4 ft. to 5 ft. in length, about 9 in. wide on the 
bed and 4 in. thick, with their ends trimmed off 
to radial lines. They are joined to form the circle 
by simply butting the ends together and covering 
the joints with cleats as shown in Fig. 3, or some- 
times by notching each end on the bed to the 
extent of half the thickness and lapping the one on 
the other. 

The distances at which the cribs are spaced in 
the shaft would depend upon the character and 
pressure of the ground to be supported. 

In Fig. 2 it will be seen that the intervals are 
4 ft. 6in., but in very bad ground, and under 
heavy pressure, it would probably be found neces- 
sary to space them closer. The cribs are suspended 
one from the other by {-in. round iron rods, of 
which there are five to the circle, and in addition 
by eight stringing deals nailed equidistantly with 
the iron rods to the faces of the cribs, the whole 
being firmly secured by belts to strong beams at 
the surface of the ground. 

The cribs are further supported by punch props 
generally of larch timber from 5in. to 8in. in 
diameter, which are fixed vertically from crib to 
crib, one to each segmental joint, with its ends 
abutting on the cleats covering the joints, and 
firmly wedged up so that the whole structure is 
securely tied together, the punch props resisting 
any tendency to compression, and the tie-rods and 
stringers taking up the tensile strain. 

At the back of the cribs laggings of 7 in. by 
1} in. boards are introduced in lengths of 5 ft., as 
shown in Figs. 2and 3. Crib after crib is in this 
manner introduced with the backs closely lagged 
until the rock or hard ground is reached. 

Stronger timbering is occasionally employed 
where the pressure of the ground in the sides of 
the excavation is very great. In such case the 
mode of construction would be somewhat different 
from that already described. The cribs, instead of 
being made in segments to coincide with the cur- 
vature of the shaft, are—in order to avoid the 
waste and undue weakening that would result in 
the cutting of a heavy beam to a curved outline— 
built in a polygonal frame, the beams being pro- 
perly halved, mitred, and bolted together at their 
intersection in the angles in the manner indicated 
in Figs. 4 and 5, page 153, which illustrate the 
timbering of an important shaft that has been 
recently sunk in South Wales. 

In the illustration the construction is shown in 
detail, and an explanatory description is thought 
to be unnecessary ; the long beams spanning the 
shaft constitute the supports from which the whole 
system is suspended by the hanging chains. 

A somewhat similar arrangement of sinking crib 
is that shown in plan and section in Figs. 4a and 5a. 
These views represent the mode of timbering the 
shafts of the Universal Coll.ery, near Caerphilly, in 
South Wales, which are now in progress of sinking. 

The initial diameter of the shaft measured across 
the polygonal framework of the crib at right angles 
to any of its sides is 24 ft. over the deal laggings, 
which are 3 in. thick, and the finished diameter of 
the shaft inside the walling is 18 ft. 6in. The 
kerbs are 12 iu. by 12in., and they are fixed at 4 ft. 
apart in the clear, two stringers 6 in. by 6 in. being 
spiked on to the face of each side of the polygon, 
as shown in the illustrations. 

When the hard ground has been reached, pre- 
parations must be made for walling, and to this 
end the first step to be taken is to excavate and 





trim off to a level plane a bed for the reception of 
the walling crib, which may be of oak, elm, or of 
cast iron. 

Fig. 6, on page 156, shows a walling crib of 
timber, and Fig. 7 one of cast iron. 

In Fig. 6 the joint is shown to be made in the 
same way as for the timber crib in Fig. 3, but 
it may be made in the alternative manner already 
described, viz., by halving the ends and lapping 
the one on the other. 

The cast iron crib, Fig. 7, has flanged ends in 
which there are two bolt-holes. The segments are 
joined together by bolts, a piece of oak sheathing 
being interposed in the joints between the ends of 
the segments to afford a cushion for the flanges 
when the bolts are being tightened. The walling 
or wedging crib must be tightly wedged against the 
rock at the back, so as to be capable of carrying its 
load independently of the support afforded by the 
bed on which it rests. 

The operation of wedging must be carried out 
very carefully; the wedges are first driven in loosely 
all around, and then uniformly tightened and 
driven home. When the wedging is unequally 
performed it has a tendency to lift the crib from 
its bed. Careful attention must also be directed to 
the placing of the crib accurately concentric to the 
vertical axis of the shaft, failing which secession 
from the perpendicular line must be the inevitable 
result. Sometimes, in passing through broken 
strata, difficulty is experienced in obtaining a 
proper bed for the walling crib. In such cases 
holes are drilled in the nearest bed of solid ground, 
and iron plugs or bars are driven in to afford a sup- 
port for the crib. In a shaft of 14 ft. in diameter 
about twelve or fourteen such bar supports would 
be employed. (See sketch, Fig. 8, page 156.) 

The wedging crib being properly and securely 
fixed, the walling is proceeded with, and as it pro- 
gresses the temporary cribs and laggings are with- 
drawn, the spaces intervening between the back of 
the brickwork cylinder and the sides of the excava- 
tion being filled in with concrete or the excavated 
material. Difficulty is sometimes experienced in 
loose ground in taking out the timbering, in which 
event it should be allowed to remain undisturbed 
rather than incur the risk of a slip or inflow of the 
ground. When the walling has reached the sur- 
face the sinking operations are resumed. 

Raising the Excavated Material.—In the initial 
stage of a sinking the stuff, or excavated ground, is 
drawn to the surface by manual labour in small 
buckets or wooden boxes by a hempen or manilla 
rope wound on an ordinary windlass fixed over the 
shaft, but the depth from which winding can be so 
accomplished is very limited, and recourse must be 
had to some mechanical means. 

In shallow shafts the horse-gin has been largely 
used for this duty, and, indeed, in many instances 
it was looked upon as an essential intervening 
appliance between the windlass and the steam 
engine, but it needs no very forcible argument to 
condemn such a mode of procedure as utterly falla- 
cious. Whenever a sinking of any depth is to be 
undertaken, a pair of temporary winding engines 
with boiler power should be provided and fixed, a 
head-gear erected, and all fully equipped for work- 
ing by the time the excavation shall have attained a 
depth of four or five yards. 

The permanent winding engines are occasionally 
erected at the outset, and made to perform the duty 
of winding during the sinking operations, but it is 
not often that this plan can be conveniently adopted, 
on account of the delay that would occur in the 
building of the foundations and the erection of the 
engines and boilers, during which time the sinking 
might, and ought to, be in vigorous progress. 

It is, therefore, a natural deduction that the most 
suitable type of sinking engine is that which can be 
easily moved about and brought on to the ground 
with the least trouble (for the facilities of trans- 
port are generally not very favourable in the neigh- 
bourhood of a new sinking), and capable of being 
erected, fixed, and set in motion at the least expense 
of time, and of being removed again when its work 
is done. Such requirements would be best met in 
a semi-portable engine and boiler combined, a good 
example of which is an engine made by Messrs. 
Robey and Co., of Lincoln, which is specially de- 
signed and extensively used for this duty. The 
engines and boiler are self-contained and very com- 
pact, the engines being fixed underneath the boiler 
and the whole bolted down on timber sills, no mas- 
sive masonry foundations are required. 

This type of engine is peculiarly adapted for 





sinking, and particularly so in districts where 
skilled labour is expensive and difficult to procure. 

Views of such a semi-portable winding engine, 
and the sinking plant associated with it, are given 
in Figs. 9, 10, and 11, on page 156. 

A plan that is occasionally adopted is to employ 
for sinking a pair of horizontal engines intended 
for the ultimate duty of underground haulage, in 
which case, when the shaft is sunk, the engine is 
ready in situ to perform its permanent work, and 
all that is required is to carry the ropes down the 
shaft ; but this plan has the disadvantage of entail- 
ing delay in the erection of the foundations and 
boilers that would be avoided by the adoption of a 
semi-portable engine. 

It is a matter of difficulty to lay down any rules 
for determining the required power and dimensions 
of asinking engine, for it not only has to draw 
the excavated material, but also the water, so far as 
it is able todo so, and the latter is generally an 
unknown quantity. The engines usually adopted 
have cylinders ranging from 14in. to 18 in. in 
diameter, and 2 ft. to 3 ft. stroke, the drum being 
carried on a countershaft and geared to the crank- 
shaft by spur and pinion in the ratio of from 3 to 1 
to 6 to 1, the diameter and width of drum being 
determined by the depth of the sinking. 

Head-Gear.—The sinking head-gear is a framed 
structure built over the shaft, and carrying at its 
upper extremity a pulley, or where two bonds are at 
work a pair of pulleys, over which the rope is 
carried from the drum. A convenient height for 
the centre of the pulley is 30 ft. above the level of 
the surface landing. Figs. 9, 10, and 11, on page 
156, show a convenient arrangement of an ordinary 
sinking head-gear. 

It may be here observed that no commensu- 
rate advantage is derived from working a double 
bond, that is to say two kibbles or buckets 
for raising the stuff, inasmuch as the ground can- 
not be excavated with sufficient regularity and 
rapidity to keep both kibbles constantly circu- 
lating, and in the absence of conductors or guides 
there would be a constant danger of the one kibble 
colliding with the other in the shaft, and of the 
loaded one being partially relieved of its contents, 
which would necessarily be precipitated to the 
bottom of the shaft with an acquired momentum 
that could not fail to cause instant death to those 
employed below with whom they might come in 
contact. 

Kibbles.—The kibbles, buckets, or, a sthey are 
termed in South Wales, ‘‘ bowks,” are large bucket- 
shaped receptacles made of plate iron riveted to 
the top and bottom rings. They vary in dimen- 
sions and capacity in proportion to the magnitude 
of the sinking. They also vary slightly in con- 
struction ; the most common form is that of a 
simple bucket on a large scale, the handle of the 
bucket constituting the suspender. The other 
form has the suspender pivoted on trunnions 
placed slightly below the centre of gravity and 
maintained in an upright position by a ring carried 
on the suspender and passing down over a horn on 
the side of the kibble. By lifting the ring the 
body of the bucket is free to rotate on its axis, and 
it tilts over and empties itself. The advantage of 
such an arrangement is obvious, but it is sometimes 
objected to on the ground of a possible liability of 
the ring being displaced when men are ascending or 
descending. The present writer, however, does not 
know of asingle instance where an accident has been 
really attributable to this cause. The forms of 
buckets are illustrated in Figs. 12 and 13, page 156. 

The kibble is attached to the rope by a spring 
hook, as shown in Figs. 14 and 15, or by a hook 
having a loop dropped over and secured by a pin, 
as shown in Fig. 16. These hooks prevent the 
rope becoming detached through the oscillation, 
tilting, or jerking of the kibble during its ascent or 
descent in the shaft, or while it is being tipped at 
the top of the shaft. 

Landing Arrangements.-When the bucket reaches 
the surface it has to be emptied of its contents, and 
as it moves in the centre, or very near the centre, 
of the shaft, some provision must be made for pass- 
ing under it and covering the top of the shaft for 
the protection of the sinkers below, and not only 
is this protection necessary when the kibble is 
being tipped, but the top of the shaft should be 
constantly secured against anything falling down. 

To this end the landing should be placed at least 
3 ft. or 4 ft. above ground, and very often it 1s 
found expedient to raise it higher, so as to gain 
height for tipping room. In any: case the space 
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from the landing to ground level should be carefully 
inclosed by boarding or some equally effectual 
shield. The general method of manipulating the 
emptying and changing of the kibbles at the sur- 
face, and of enabling the sinkers to descend and 
land, is by passing over the shaft after the kibble 
has been wound up to a height of 4 ft. or 5 ft. 
above the level of the landing a movable platform 
or jetty carried on wheels and covering the whole 
shaft opening. To the end of this movable plat- 
form is attached a hurdle fence, also travelling on 
wheels, so that when the platform is withdrawn 
the top of the shaft remains constantly fenced. 

On the platform or jetty is laid a tramway over 
which a small lorry travels, and when the kibble is 
landed the platform is brought underneath it to 
receive its contents, or to carry it bodily to the 


spoil heap to be there tipped. The kibble or its | 


contents being thus disposed of, the jetty is moved 
backwards until the rails on its deck are brought 
into contact with the fixed rails of the tramway 
leading to the spoil heap, so that the lorry may 
piss to the tip. The empty kibble is then brought 
back, and by moving the jetty forward it is brought 
over the centre of the pit, attached to the rope, and 
wound up a sufficient distance to enable the jetty 
to be again withdrawn, after which the kibble is 
lowered into the pit. In precisely the same manner 
the sinkers descend and ascend. The general 
arrangement of the jetty, &c., is shown in Figs. 
9, 10, and 11, page 156. 





GREAT WESTERN TRAIN SERVICES. 

‘THe Great Western is a very solid line, and 
makes its progress in a solid style ; doing some 
great things and many small, but all alike with the 
immovability of Jove. ... It offers instances to 
show what it could do, and then proceeds not to do 
it... . The Great Northern, on a system one- 
third the size of the Great Western, gives us four 
times as much mileage above 50 miles an hour 
over a hillier line. . . . The great Brunel might 
turn in his grave at this result, so poor in com- 
parison with what the northern lines present ; so 
altogether unworthy of the history and present 
position of his big line... . ” 

So wrote Foxwell in ‘‘ English Express Trains,” 
and that these words, true indeed when penned, 
were equally true in the autumn of 1893, it is 
our present purpose to prove. It is curious that a 
line which does some things so very well should 
fail utterly in that which is perhaps the most essential 
element, namely its train services. We find on the 
Great Western the best rolling stock in the king- 
dom ; for years past it has been turning out from 
Swindon Works an endless stream of most com- 
fortable and elegant bogie carriages ; and whereas 
on many lines they have not yet grasped the fact 
that a bogie is desirable for easy travelling at high 
speed, on the Great Western it is rare indeed to 
see an express train with anything less than eight 
wheels under every vehicle, including the vans. 
The Great Western was the first to introduce a 
corridor train. Many years ago it found a con- 
tinuous brake which satisfied its requirements, and 
while other companies were still floundering in the 
experimental stage, the Great Western had definit:ly 
adopted the brake it now uses. As for its locomo- 
tives, they are excellent specimens of solid English 
workmanship, capable of hauling the heaviest trains 
at express speed ; and they are ‘‘ groomed ”’ to per- 
fection. So much for what the Great Western can 
and does accomplish. Now let us see to what 
extent the line deserves the strictures applied to 
it by Mr. Foxwell. As regards the main line 
trains, we have no complaint to make ; the service 
to Plymouth and the west is indeed excellent, and 
were other portions of its system equally well 
treated, the Great Western would take a foremost 
position among the ‘‘great” lines. The three 
services to which we would direct attention are: 
A, Weymouth and the Channel Islands ; B, South 
Wales ; C, Birmingham and the North. 


A.—WEYMOUTH AND CHANNEL IsLAnDs. 
_ This service is of quite recent origin. The sea 
journey is carried on by four excellent twin-screw 
steamers built by Laird and Co., Birkenhead, the 
largest vessel, the Ibex, being capable of steaming 
19} knots an hour. The enterprise of the company 
in entering the field against the London and South- 
Western, with a route 30 miles longer than their 
rivals, cannot be too highly commended. But here 
we find the curious anomaly of a railway company 
performing an excellent sea service, and at the 


same time failing to give even the semblance of an 
express train in connection therewith. For the 
purpose of comparison we will place the two routes 
side by side as at present performed : 

London and South-Western. 

Miles per 
Hour. 
Waterloo to Southampton, 78 miles 


73 chains, in 2 hours 10 minutes .. 236.4 
Waterloo to Guernsey, 219 miles, in 

8 hours 15 minutes ; ae -. 226.5 

Great Western. 

Paddington to Weymouth, 168 miles 

58 chains, in 4 hours 55 minutes a G48 
Paddington to Guernsey, 248? miles, 

in 9 hours 30 minutes ae -. 2969 


This shows a difference of 1} hours in favour of 
the South-Western. 

Now let us see what could be effected by running 
|an express train to Weymouth. For the run to 

Swindon we will adopt the timing of the Plymouth 

| expresses—87 minutes for the 77} miles. This is 
| one of the easiest express runs in England, the line 
| being almost dead level throughout, and might 
| easily be performed in five minutes’ less time : 
Hrs. Min. 





Paddington to Swindon, 77 miles 22 
chains, at 53.2 miles an hour ws 


Stop at Swindon ... aed a pe 0 10 
Swindon to Weymouth, 91 miles 36 

chains, at 43 miles an hour ... ue eg 7 
Paddington to Weymouth, 168 miles 

58 chains, at 45 miles an hour . =3 48 


The gradients south of Yeovil being decidedly 
heavy—1 in 74 and 1 in 50—50 miles an hour 
cannot be maintained over that section. 

The London and South-Western profess to do 
the 140 miles from Southampton to Guernsey in 
six hours = 23 miles an hour ; this is certainly not 
attained in practice. But let us assume a speed of 
214 miles an hour at sea for both routes, and 45 
miles an hour on land ; we find : 


London and South- Western. 


Hrs. Min. 
Waterloo to Southampton, at 45 miles 
an hour ... a a a ae Oe 
Southampton to Guernsey, at 214 miles 
an hour ... ie Sas hae - =6 BW 
Total ... me eee 8 15 
Great Westirn. 
Paddington to Weymouth, at 45 miles 
an hour ... yep aes ae -~ =3s 4 
Weymouth to Guernsey, at 214 miles 
an hour ... _ eae ae in GS 
Total ... a ; 7 2 


Thus we see a difference in favour of the Great 
Western of 48 minutes! We have entered rather 
fully into this particular case because it affords an 
excellent illustration of the way in which the Great 
Western fails to seize its opportunities. Here is a 
lucrative trade, which the Great Western ought 
and should command, being absolutely thrown into 
the hands of its rivals by the absence of a little 
energy and enterprise. In dealing with this ser- 
vice, we have taken the Channel Islands as the 
point most concerned in a good service ; but surely 
it is not too much to demand a decent train for 
Weymouth itself, which is an important watering- 
place, and might, indeed, become a very popular 
one were good connections available from Bristol 
and Birmingham. The quickest train between 
Weymouth and the capital of the Midlands at pre- 
sent takes six hours to cover the 1914 miles. It 
never seems to occur to the Great Western autho- 


carriage each way, if only once a day, witha liberal 
amount of advertisement, would induce the Bir- 
mingham people to try the advantages of a seaside 
resort which is probably unknown to the majorit 


ham to Bournemouth without change of carriage, 
though Bournemouth is situated on the London and 
South-Western ; why not also to Weymouth ? Why 
foster the rival line, and leave Weymouth, which is 
on the Great Western, out in the cold? Apropos 
the Bournemouth through carriage, we find in the 
Great Western time-tables of last July a pink page 
announcing in large type the opening of a ‘‘ new 
route,” vid Didcot and Newbury, but the ‘‘ new 
route ” is actually slower than that previously avail- 
able vid Reading and Basingstoke, though it is 
shorter by 5} miles. 


B.—SovutH Wats. 
This district is perhaps more neglected than any 








other portion of the Great Western system ; why, 





it would be hard to say, for the traflic has of late 
years developed enormously, due in part, no doubt, 
to the opening of the Bute and Barry Docks ; cer- 
tainly not as the result of increased facilities. 

Prior to the opening of the Severn Tunnel, the 
route from Paddington to Cardiff lay vid Gloucester 
and Chepstow, a distance of 170} miles. Now, 
however, the distance vid the tunnel is but 155 
miles—a gain of 15 miles. One would naturally 
expect a very considerable acceleration in the ser- 
vice as the result of what was certainly one of the 
greatest engineering achievements of the nineteenth 
century. What do we find? That whereas formerly 
there existed one train at practically 40 miles an 
hour, there are now four, and two of these go vid the 
old route. 

Readers of ENGINEERING need not be informed 
of the immense importance of the trade carried on 
in this district—the tinplate trade, the steel trade, 
and the coal trade ; but it may be well to point out 
that the combined population of the three most im- 
portant towns—Newport, Swansea, and Cardiff— 
reaches a total of 274,000. These towns are all 
situated on the same main line to London, at the 
end of which there is Milford Haven, with its im- 
portant Irish traffic. The following Table gives a 
list of what the Great Western is pleased to call its 


Express Service of Trains between Paddington and South 
Wales—Paddington to Cardiff. 




















Pars ‘ _s Miles per 
Route. eur, 
miles chains hr. mn. 
10.45a.m. Vid Severn Tunnel 155 18 3 49 = 40.6 

3.15pm. ,, 0 155 18 8 44 = 41.5 

5.45 4, s, Gloucester . | 170 26 42% = %8.5 
9.15 ,, 8s 9° «fae 26 56 8 = 3 

Cardiff to Paddington. 

8.17 a.m. »» Gloucester ..| 170 26 4 8 = 41 
1a pe ‘a ..1 170 %6 4 11 = 407 
1245p.m. ie . 170 2% | 4 60 = 352 
2.57 5 » Severn Tunnel 155 18 4383 = 332 

417 ,, », Gloucester .. 170 26 443 = 3 
9.5 45 98 99 ae! Bee 26 | 4 55 = 346 


It is quite certain no physical difficulties are the 
cause for such poor running, because on the occa- 
sion of the arrival of the City of Rome at Milford 
Haven in November, 1889, the special train ran 
from Cardiff to Paddington in 3 hours 20 minutes 
= 46.5 miles an hour. Perhaps the best way in 
which we can show how meagre the service is, will 
be to compare the running of the Great Northern 
to Leeds with the above Table. Leeds is a terminal 
station of the Great Northern, and is 30 miles further 
from London than Cardiff ; further, it may be well 
to add that Leeds is also served by the Midland 
over a route 104 miles longer than its rival, with 
seven down and eight up expresses at 40 miles an 
hour and over. 


King’s Cross and Leeds, 
1854 Miles. 


Down. Up. 
Miles per Miles per 
Hour. Hour. 

hrs. min. brs. min. 
5.15a.m. 4 13 = 44 7.10am. 4 35 = 40.4 
(fi Bee 4 O= 46.3 Be 4 6 = 45.4 
9.45 ,, 3 50 = 48.3 1.10 p.m. 4 35 = 40.4 
10.15 ,, 4 15 = 43.6 ,! 4 O= 463 
235pm. 4 30 = 41.6 5.30 ,, 3 50 = 486.3 

20 ,, 4 20 = 428 

5.45 35 4 15 = 44 


Comment on these figures is almost superfluous, 
but it will be seen that Cardiff, though actually 


| 30 miles nearer London, is, as regards the average 


| 


| 








rities that a traffic may be created ; that a through | time, worse off than Leeds ; finally, Cardiff has the 


benefit of four expresses at 40 miles an hour, 
whereas Leeds is accommcdated with no less than 
twenty-seven. 

Communication between South Wales and the 


VY | ae , 
of them. It is already possible to go from Birming- | Midlands is even more hopeless. There are four 


down and three up so-called express trains between 
Cardiff and Birmingham. The quickest of these is 
allowed 3 hours 48 minutes to cover the 1164 miles 
= 304 miles an hour. The gradients on this 
route are undoubtedly somewhat severe, but there 
is nothing steeper than 1 in 70, over which both 
the North British and Caledonian run many of 
their trains at a speed of over 40 miles an hour. 


C.—BIRMINGHAM AND THE NortH. 
Though forming one through main line, this por- 
tion of the Great Western system is practically 
divided into two divisions—namely, London to 
Birmingham, over which express trains are run in 
competition with the London and North-Western, 
the fatter having a route 16} miles shorter; and 
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THE SINKING AND EQUIPMENT OF SHAFTS. 


(For Description, see Page 153.) 
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4 ENLARGED VIEW OF TWO SEGMENTS 
72 


Birmingham to the north, over which no express 
trains are run. 

On the face of it this would seem to be a very 
fair service, but considered as an attempt to secure 
a portion of the London and North-Western 
Birmingham traffic, it can only be regarded as a 
failure. It is difficult to understand why the fastest 
of these trains should be allowed 78 minutes for the 
634 miles from Paddington to Oxford, a speed of 
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| 48.8 miles an hour over a line which is practically 


dead level. Were these trains run at the speed of 
the West of England expresses, Oxford would be 
reached in 71 minutes. A clear gain of 7 minutes 
is not to be despised where keen competition is 
concerned. Retford is 9} miles further from 
London than Birmingham, yet the time is only 
2 hours 40 minutes to London, or 3 minutes quicker 
than the best Great Western train. The Great 
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Paddington and Birmingham, 129 Miles 25 Chains. 
Down, : 
Miles per Miles per 

Hour. Hour. 


44.3 
45.6 
43 
44.3 
44.3 
= 44.3 


Northern, when competing for the Leeds and Man- 
chester traffic, attains a mean speed of 53, 54, and 
even 55 miles an hour; why then should the Great 
Western be content with a bare 50? It may be 
said by some that such speeds are quite unnecessary, 
and even dangerous. As regards the necessity, 


hrs. min. 
2 52 
2 53 
2 43 
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ELECTRICALLY-DRIVEN MINE PUMPS. 
CONSTRUCTED BY MESSRS. HAYWARD TYLER AND CO., ENGINEERS, LONDON. 


(For Description, see Page 162.) 
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the answer is undoubtedly that, where it is worth 
competing at all, it is worth competing well. The 
question of danger is hardly worth discussion. 
What has been achieved for many years past by 
the Great Northern, what is now being daily 
accomplished in America, and what was done be- 
tween Didcot and London in 1848, can be done in 
the present day by the Great Western. 

If the service to Birmingham is but half-hearted, 
what can be said of that from Birmingham to the 
North? It is almost inconceivable that a line 
which forms the connecting link between such 
towns as Birmingham, Wolverhampton, Chester, 
and Birkenhead should have not one single express 
train. The best is a continuation of the 4.45 p.m. 
London-Birmingham express, and this train accom- 
plishes the 984 miles in 2 hours 40 minutes=37 
miles an hour. The best up train takes 2 hours 
51 minutes. The history of this train is altogether 
typical of Great Western methods ; it exemplifies 
that spirit of lethargy which has earned for the com- 
pany the title of ‘*the sleeping giant.” It was in 
June, 1879 (the day England received news of the 
death of the Prince Imperial in Zululand—the train 
has ever since been called the ‘‘ Zulu”), this train 
commenced its career. It then occupied 2 hours 
28 minutes, or 20 minutes less than now, and con- 
stituted a real express train, having an average 
speed of 414 miles an hour. Foxwell in 1884 de- 
scribed it as in all respects the finest train ‘on the 
Great Western. We give the running of this train 
as it originally started, and side by side the result 
of fourteen years’ improvements : 


Birkenhead Express. 
m. ch. 1893. 1879. 
Birmingham dep. 7.33 7.30 
12 36 Wolverhampton arr. 7.52 7.49 
an ep. 7.56 7.52 
32 2 Wellington arr. 8.21 
a dep. 8.24 no stop 
42 24 Shrewsbury arr. 8.38 8.32 
‘a dep. 8.43 8.35 
60 26 Gobowen = : 
we ep. , 
72 42 Wrexham arr, 9.26 boo stop 
“a _ dep. 9.29 
84 11 Chester(Cutting) arr. 9.47 9.29 
zs dep. 0.49 9.31 
98 47 Birkenhead 
(Town) arr. 10.13 no stop 
Birkenhead 


(Woodside) arr. 10.16 9.53 
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Verily ‘‘deceleration” is a word which could 
only be coined by the Great Western. 

And what about Liverpool? The way lies open 
at their very doors, and yet, though the Mersey 
Tunnel has been open a good many years, we see 
no signs of the Great Western entering therein. 
The distance vid the Mersey Tunnel from Birming- 
ham to the central station, Liverpool, is but 
13 miles longer than the London and North- 
Western ; a portion at all events of this traftic 
might easily be secured ; yet we see not the faintest 
effort being made. Still, behind all this apathy 
we find a curious acknowledgment on the part of 
the company that their line has something in it 
worth developing. Last year the directors thought 
fit to place a corridor train in this service. The train 
is beautifully fitted up, lavatories being supplied for 
all three classes, electric communication with the 
guard, gas lighting, and steam heating throughout ; 
the latter improvement being one of the greatest 
boons that can be conferred upon the passenger. 
And what is the timing of this ‘‘ corridor express ” ? 
The down journey occupies 3 hours 37 minutes = 
27.4 miles an hour ; while the up journey is even 
longer ; namely, 3 hours 57 minutes = 25 miles an 
hour. Thisis what the Great Western considered an 
appropriate speed for a ‘‘ corridor express” in the 
year 1893! In juxtaposition with this remarkable 
train, we may appropriately place a Great Western 
fast goods, which so long ago as 1886 (and, for all 
we know, many years previously) ran with 23 loaded 
wagons from Paddington to Bristol. 

Corridor Express. 
Paddington (Goods) Birkenhead (Town) 

dep. 10.25 p m. dep. 1.43 p.m. 
Bristol .. arr. 2.15 am. | Birmingham arr. 5.40 ,, 
117 miles 60 chains in 3 hours | 99 miles 16 chains in 3 hours 

50 minutes = 30.7 miles 57 minutes = 25 miles per 

per hour. hour. 


Express Goods. | 


It will thus be seen that the express goods train 
manages to cover 184 miles additional in seven 
minutes’ less time. 

A word as regards punctuality. Two or three 
years ago punctuality was a dead lettter on the 
Great Western ; it was rare indeed to find a train 
running within ten minutes of its advertised time. 
Any one standing on the up platform of Oxford 
station about four o’clock on a summer afternoon 
would have witnessed a remarkable sight: the 
platform from end to end a seething mass of human 
beings, piles and piles of luggage, some trying 
vainly to find place in the already overcrowded 
slip-carriages, all hopelessly at sea. The train 
reached far beyond the extreme limit of the plat- 
form ; it consisted of 18, 20, or even 22 coaches, 
including 12 or 14 eight-wheelers, representing a 
deadweight of 350 to 400 tons, exclusive of engine 
and tender or passengers and their luggage ; this 
huge train was daily despatched on its journey to 
London—63$ miles—without a stop, in 80 minutes, 
with one single-wheel engine. To the credit of the 
locomotive department be it said, this train has 
kept booked time with 18 coaches. Latterly things 
have greatly improved in this respect ; loads are 
invariably restricted to a certain number of wheels, 
and greater efforts are made to prevent delay at the 
stations. Much room for improvement still exists ; 
not many months ago we saw a main-line Bristol 
express handicapped by the addition of seven milk 
vans to an already heavily loaded train. Drivers 
cannot but be expected to take matters easily when 
their trains are thus treated. 

Such is the state of affairs at present existing on 
the line once destined by Brunel to be the foremost 
railway in Great Britain. We see apathy and 
sluggishness in every action of the company. At 
the present moment an opportunity offers of im- 
proving its service which would be eagerly adopted 
by one of the northern lines. Hitherto the whole 
of the traflic from the west to the north of England 
vid the Severn Tunnel has had to pass over a single 
line of rails at Dinmore '“unnel, near Hereford. 
Every down train, in consequence, has been obliged 
to stop dead outside the tunnel, and a delay of at 
least five minutes, and often more, is the result. 
At great expense, and at the cost of two or three 
years’ hard work, the line has now been doubled, 
and by the time these lines are in print will have 
been open fortraflic. It remains to be seen what 
advantage will be taken of these increased facilities 
during the coming season, but we must say that 
we are not hopeful of the opportunity being turned 
to full account. 

The whole attitude of the company may be fitly 
summed up in the words of Mr. Foxwell: ‘‘ Some 





companies are born to a rich traffic, as was the 
Great Northern ; some, like the Great Eastern, 
achieve it by persistent enterprise ; and the Great 
Western waits dozing till the traffic shall be thrust 
upon it.” 


THE AMERICAN SOOIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CorResPoNDENT.) 
(Continued from page 68.) 

Street CastTIncs. 

Tue first paper in the morning was ‘‘ Recent 
Progress in the Manufacture of Steel Castings,” by 
H. L. Gantt. The author pointed out at the start 
the great difference in the product of the present day 
as to quality when compared with that of earlier 
times. The Midvale Steel Company made the first 
soft steel castings in the United States in 1886-1887, 
which were subjected to a ballistic test. Steel 
castings had, however, been successfully made in 
this country in 1867 (this date was given by Mr. 
Edwin H. Cramp). That year the William Butcher 
Works made some crossing frogs of crucible steel. 
Castings of that day were very much honeycombed, 
since the use of silicon for solidifying was unknown. 
In April, 1876, two small hammer dies were made, 
and in May a hammer head weighing 2535 lb. 
Little improvement in the method was made for 
some time, although the quality of the steel was 
better. The Midvale Company then made a great 
step by omitting the ground pots out of the mould- 
ing mixture, and washing the mould with finely 
ground fireclay. This mixture clung so closely to 
the castings that only comparatively simple shapes 
could be made with certainty. The next step was 
to use a mixture of silica sand and flour. In 
large castings, however, the tendency of the flour 
to burn, and thus leave the sand without a proper 
bond, proved an objection. By mixing silica sand 
with molasses, and thoroughly grinding it, a suit- 
able mould was obtained. In 1887 the Midvale 
Company made the first gun carriage of steel cast- 
ings. These castings frequently had blowholes. 
This was obviated after a time by the use of hot 
metal. The author admitted that shrinkage holes 
and cracks still occurred ; but since the steel cast- 
ings had been cooled from the bottom up they are 
less frequent, for the founder fixes on the heaviest 
portion for his sink head, which is usually 20 per 
cent. of the total weight ; this must remain fluid 
till the whole of the casting proper is solid. By 
making a steel casting as nearly as possible of 
uniform thickness, it has been possible to make 
castings 20 ft. long and 10 ft. wide. The author 
then proceeded to show the reason why it was 
easier to make more satisfactory castings when 
they were to be large than when a small one was 
required, and we may quote him in conclusion : 

‘*Most steel castings are made by the open- 
hearth process, and the furnace usually melts from 
5 tons to 20 tons. To pour even 5 tons of steel 
into castings averaging 100 lb. in weight would, as 
a rule, take so long that those poured last would 
be of inferior quality, on account of the cooling of 
the metal. Asa rule, a large portion of the heat is 
poured into a comparatively few large castings, and 
the remainder put into the smaller ones. If the 
metal is very hot to start with, this may give fair 
results, but in all cases the least desirable metal is 
put into the small castings. 

‘* This difficulty seems almost insurmountable by 
the open-hearth process, but is readily overcome 
by a small Bessemer converter, from which we can 
get two or three tons of metal as hot as we may 
wish it. Add to this the fact that we can get from 
the converter that quantity of metal of any com- 
position we may desire, every half-hour throughout 
the day, and we realise the advantage of the Bes- 
semer process for making small and medium weight 
castings. The manufacturers of electric motors 
who have been buying their castings from open- 
hearth foundries have apparently not realised what 
the Bessemer foundry has in store for them. It 
seems hard to believe that perfectly solid steel cast- 
ings can be made of the following composition with 
regularity : Carbon, .12 per cent. ; manganese, .3 
per cent. ; silicon, .3 per cent. ; but it is a fact. 
It may be noted, however, that this steel, while 
very well adapted to electrical purposes, is of but 
little value for any miscellaneous castings, except 
very small ones, on account of the tendency it 
shows to crack during the process of solidifying, 
when cast in shapes at all complicated. 

‘*The fact that we can make a number of 








different kinds of steel each day if we use a con- 
verter, and but two or three heats at most in 
twenty-four hours if we use an open-hearth fur- 
nace, gives a great advantage to the founder using 
the converter, especially if he is making all kinds 
of steel castings, enabling him, as a rule, to make 
far more prompt deliveries than is possible for the 
open-hearth founder doing the same variety of 
work, 

‘*Among the other advances made in casting 
steel may be mentioned one for making a casting 
having one or more faces of a steel much harder 
than the body of the casting. The process consists 
in lining such faces of the mould as will be adjacent 
to the parts of the casting it is desired to harden 
with a metallic alloy in a crushed or powdered 
state, capable of being melted and absorbed by the 
molten steel in contact with it, and of such a 
nature as to impart to the steel a hard face, or a 
face of such a composition as may be readily 
hardened. If it is desired that the casting shall 
have a permanently hard face and be used for 
stamp shoes, crusher jaws, hammer dies, &c. , ferro- 
manganese gives the best results. If it is desired 
to do machine work on the face, and make it 
extremely hard afterwards, ferro-chrome is most 
suitable. The fact that it is possible to produce 
a soft steel casting, having a face that can be 
hardened without causing the remainder of the 
casting to become brittle, will undoubtedly make 
it possible to use steel castings in place of chilled 
iron in many places with great advantage.” 

Mr. H. A. Royce, general manager of the 
Thomson Electric Welding Company, showed the 
method for remedying the effect of blowholes. In 
general, it was to fill the blowhole with a plug of 
steel, so as to make a perfect union between the 
plug and the mass. Their first plan was to place 
small steel scrap or filings in the hole, and melt 
them by the electric current, but they found the 
chilling effects of the walls prevented the desired 
union. Their present plan was to heat the mass 
of steel in an oil or gas furnace, and then utilise 
the electric arc for melting the steel filings intro- 
duced into the hole. In this way they had suc- 
ceeded in a few minutes in making so perfect 
a union between the plug introduced into the hole 
and the walls of the casting that no line of de- 
marcation was apparent when the piece was planed 
down. 

Professor Thurston, by request, presented the 
Society with an oil painting of Professor Francis 
Reuleaux, hon. member of this Society, made by 
Miss Supplee, and donated to the Society by Mr. 
H. H. Supplee, brother of the artist. In course 
of the presentation, Professor Thurston paid a 
high tribute to Professor Reuleaux as an engi- 
neer, educator, and economist, calling him the 
world’s leader in engineering education. He con- 
sidered him as one of the most eminent and ap- 
preciative of our foreign members. He closed by 
a fine tribute to himasaman. President Coxe 
made his usual happy response. He considered 
Professor Reuleaux as a teacher of teachers, one 
who combined deep theoretical knowledge with 
a large practical experience, and cited several in- 
stances of this. Both of these gentlemen were 
loudly applauded, and it is much to be hoped for 
that this may stimulate the foreign members to 
honour the Society by their portraits, so that their 
faces may be as well known to the new generation 
as their works. While the Scripture idea that a tree 
is known by its fruits is undoubtedly beyond all 
question, it is equally true that you enjoy a mans 
work far more if you have an idea of what he 
looked like, and this is all the more important if the 
original is dead ; so we shall hope to have a number 
of these pictures in the near future while the 
originals are in good health. 


Steam Pipine. 

‘‘Steam Piping and Efficiency of Steam Plants,” 
by W. A. Pike, was read by the Secretary. The 
author thought sufficient attention had not been 
paid to this matter by engineers. He considered 
poorly contrived piping was the cause, in many 
cases, why the efficiency of an engine was less than 
it should be. He gave four rules for proper piping, 
as follows : 

‘*1. The piping and accessories should be so 
arranged that practically dry steam shall always be 
delivered to the engine. : ; 

‘2. The steam should reach the engine with 
very little ‘drop’ in pressure. 

‘*3, The piping should be so planned and valves 
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so placed that water cannot, under any circum- 
stances, collect anywhere, except in places espe- 
cially arranged for that purpose. 

“4, Wherever practicable, and especially where 
more than one engine is supplied from one battery 
of boilera, the piping and valves should be arranged 
so that, in case of accident to any part, it can be 
shut off without shutting down the whole plant.” 

The author gave cases illustrating each of the 
above rules in practice. By attaching a receiver 
t» the pipe close to the engine, he claimed, a large 
part of the drop in pressure would be avoided, and 
there would be an improvement in the power 
developed, and in economy. This last was corro- 
borated by the President, who described how steam 
was carried over a mountain at one of his collieries, 
a distance of 4500 ft., by means of a 6-in. pipe, and 
the drop in pressure was but 2 1b. or 31b. He had 
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about seams tight, and considered it arose from an 
accumulation of water about these seams when 
the steam died out, which produced an unequal 
expansion when the steam was admitted; so he 
made each course the frustum of a cone, which 
made all the laps in one direction. He then 
placed the large end of the cone up, and gave the 
pipe a little grade. To insure rigidity and tight- 
ness, he used } in. thickness, with double-riveted 
longitudinal seams and single-riveted roundabouts. 
For pressure of 160 1b. or more he would double- 
rivet the roundabouts. Mr. Manning continued : 
‘¢The plates are received from the mill sheared 
to the required taper. They are then scarfed at 
corners, punched to template, planed on outside 
edges for caulking, and then are rolled to circle on 
rolls having the outer end housing hinged so it 
can be let down and the pipe slipped off the roll. 
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CRUCIBLE FURNACE FOR BURNING PETROLEUM. 


a large receiver at the end of the pipe, which served 
as a reservoir for steam and a trap for condensed 
water. Expansion was provided for by making 
a right-angle bend in the pipe every 1000 ft., such 
bend having a large radius. 

The plan at the General Electric Shops at Sche- 
nectady was described by Mr. Pearson, general 
manager. The steam pressure was 160 1b. They 
used cast-iron pipes of heavy weight, the joints 
ground, metal to metal, and without any packing. 
He claimed he found steam leaking at the joints 
lm every electric station he had visited. 


Larce Stream PIPEs. 


‘‘A Method of Manufacture of Large Steam 
Pipes,” by Manning, was the next 
paper. This author, who is one of the brightest 
men in the Society, gave the results of his experi- 
ence in this line. He had to construct several 
thousand feet of 20-in. pipe, and considerable 
15-in. and 12-in. He decided on mild steel riveted 
with die-forged flanges of the same material, and 
to rivet and caulk the flanges. As he used an 
Allen pneumatic riveter with the extreme reach of 
70 in., the courses were made that length. He 





had remarked on the trouble in keeping the round- 


For convenience in handling, the lengths are limited 
to nine courses, making the total length about 
51 ft. 2 in., and in these lengths it has been 
shipped as far as Nashville, Tenn., without mis- 
hap. The flanges, except where coming on to 
valves or other castings, are of #-in. stock, and for 
above exceptions }-in. stock. They are formed on 
a cast-iron die with iron plug driven through them 
with drop-hammer, and are then trimmed on both 
edges in the lathe. To avoid making flanges of 
two different-sized holes to fit the two ends of the 
pipe, the last course of the pipe at the down- 
grade end is a parallel course, that is, it is not 
coned, and is of the size of the large end of the 
cone. The longitudinal seams are placed quarter- 
ing 45 deg. from top of pipe, with the laps 
pointing up so as to be readily accessible for 
caulking. When in place the flanges are riveted 
together, and it is preferable to have all valves 
made with long necks and rivet them in place, 
so as to avoid all packed joints. Before leav- 
ing the shop, headers are bolted to each piece, 
and it is then caulked under a steam pressure of 
100 Ib. 

‘*The quarter turns for 20-in. pipe are made of 
3-ft. radius of axis, and are formed from two sheets 


on acast iron former. They have a row of rivets 
on the back and in the throat; ,°,-in. stock is 
used to allow for drawing of metal. 

“The tees are made of three sheets, which 
brings all the riveting on the sides, and are made 
over formers similarly to the quarter turns. In 
the flat spandrils sufficient socket stay bolts are 
used to insure strength. For branches up to 6 in. 
in diameter a threaded composition saddle is riveted 
to the pipe, but for larger sizes ashort piece of pipe 
of the desired size is made by welding up from 
sheet metal, and then this is flanged in a cast-iron 
former to fit the pipe, and riveted on. At the 
other end a thread may be chased for a cast flange 
to be screwed on to, or a wrought flange may be 
riveted on, which latter [ prefer. 

‘*This pipe may be hung in chains, but where 
practicable I prefer to support it from underneath. 
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With the 20-in. size it should be supported about 
every 17 ft., and it is my practice to support the 
51-ft. lengths in three places ; at the middle having 
a sliding foot consisting of a foot clamped firmly to 
the pipe and sliding in ways secured on the founda- 
tion, and towards the ends by rockers secured to 
the pipe and rocking on a cast-iron plate. Where 
expansion is to be provided for, I use a carefully 
constructed slip-joint, the female portion being 
provided with legs which slide in guides similar to 
those of the sliding support of the pipe. These 
slip-joints are packed with braided asbestos packing, 
and [ find no trouble in keeping them perfectly 
tight with about one new turn of packing per 
annum. All large pipes are liable to water-hammer ; 
and a hammer that would completely wreck a cast- 
iron pipe or split a lap-welded pipe from end to 
end will have little or no effect on the riveted pipe, 
except to strain the joints of the longitudinal 
seams ; but I have never known a riveted pipe to 
give out. 

‘*This method of making the laps all in one 
direction is not new, though I supposed it to be so 
for several years after I beganto use it. My belief 
was changed by coming across a piece of similarly 
constructed 12-in. pipe in a scrap heap, the piece 
having the appearance of being twenty or thirty 
years old, but of course the courses were much 
shorter than I use. Some makers of large riveted 
pipe use very unsightly cast-iron flanges, which 
they seldom succeed in keeping tight for any Jength 
of time, and the cost is fully as much as with the 
wrought flanges. A diagram was shown illus- 
trating the exhaust piping of a pair of 2000 
horse-power Corliss engines, piped to use one or 
both cylinders condensing, or against back pres- 
sure, as desired.” 

The writer has quoted Mr. Manning’s paper quite 
fully because of the character of its author, and the 
practical nature of the paper itself. 

The closing day of this session was opened by a 
mathematical paper on ‘‘The Strength of Rim Joints 
in Fly-Band Wheels,” by J. B. Stanwood. It was 
of the nature of an argument, and cannot be con- 
densed on this account. 


CumULATIVE Errors IN GRADUATED SCALEs. 

The next paper, on the ‘‘ Cumulative Errors of a 
Graduated Scale,” by W. A. Rogers, was also 
mathematical, and the results were tabulated, but 
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CONSTRUCTED AT THE BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA, U.S.A. 
(For Description, see Page 163.) 
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can only be noted in passing, as a matter of re- 
cord, 
DIsInFECTING APPARATUS. 

‘*A Modern Disinfecting Plant,” by W. H. 
Francis, was an illustrated paper, in which the 
author stated there were three ready means for 
destroying bacilli: by heat, by fumes, and by 
chemicals. His plant was provided with all three 
means. As hot air alone, even when at a tempe- 
rature of 230 deg. to 240 deg. Fahr., would not 
destroy bacilli, it was necessary to eliminate the 
possibility of air pocketing in the chambers, and a 
vacuum pump producing a vacuum of 15 in. to 
20 in. was attached. The steam used was generated 
at a high pressure, and 250 deg. Fahr. could be 
obtained. The fumes used were those of sulphur 
dioxide gas. They were generated by burning sul- 
phur in cast-iron basins, with baffle-plates for 
regulating the combustion. The fumes passed into 
a reservoir, and were sucked by an exhaust fan, and 
forced through piping and large flexible asbestos 
hose to the apartment to be fumigated (Fig. 16, 
page 159). 

For chemicals, solutions of bichloride of mer- 
cury, carbolic acid, and chloride of lime were used. 
They were placed ina heavy keg perforated with 
n 1merous small holes, and water was pumped in till 
the required strength was obtained in the solution ; 
it was then pumped under pressure through a 1-in. 
hose, which insured thorough penetration. 


PETROLEUM FURNACE. 


‘*Crucible Furnace for Burning Petroleum,” by 
W. E. Crane, was the next subject. 

‘* The furnace is built round as high as the top of 
the crucible, and 4 in. or 5 in. larger in diameter. 
From there up it is built square, and the corners 
used as described further on. 

‘*The pot stands on a support about 6 in. high. 
If it is a furnace running continually, it is im- 
material of what substance it is made, or how solid, 
provided it will withstand the high temperature. 

‘*Tf a furnace runs 10 or 12 hours only per day, 
it should be made with as little substance as will 
withstand the temperature and weight. If made 
solid, the first heat will take longer, as this support 
must be thoroughly heated through before the 
bottom of the pot will heat. After the first heat, 
any support will be allright. Fig. 17, page 159, 
shows an elevation of the furnace, which has been 
rebuilt from one using grates for coal. A brick 
bottom is put over the grates to preserve them, 
but one grate should be taken out and a hole left 
through the bottom, so that the metal can run 
through if the pot breaks. 

‘*The plan shows the furnace at the top of the 
pot. Four pieces should be provided of the shape 
shown in one of these corners, which will rest on 
top of the pot and in the corner of the furnace, 
shutting in the products of combustion around the 
pot below the top. By this means fully 15 per 
cent. of the fuel will be saved, a much hotter fire 
secured, and faster work done. A small flue 
should lead off from the top of this chamber, not 
over 2} in. square, either to the chimney or to 
a heater for heating air, or to some other system of 
economising the heat from waste gases. 

‘* When the waste heat is utilised, this construc- 
tion is essential in melting alloys, especially where 
spelter or zinc is used, as the fumes would coat 
over or fill up any economiser. By closing the 
space at the top of the pot the fumes from the 
alloys can be carried off through a separate flue. 
This flue should have from 30 to 40 in. area. The 
burner would preferably be an air burner, with as 
low a pressure as possible. Some burners work 
nicely with as low as 6 oz. pressure. All of the 
air for combustion should be supplied by the 
blower. With an air burner at high temperatures 
there is usually a deposit of carbon. This can be 
prevented by introducing a small jet of steam, 
preferably superheated. As a general thing this 
will be found to cause more annoyance than that 
of removing the deposited carbon. The steam will 





| the effect is exceedingly pleasing. 
| usual is allowed the barber shop and bath-room, and 


‘*The pieces to shut off at the top of the pot 
should be made of crucible stock and well 
seasoned.” 

(To be continued.) 





ELECTRICALLY DRIVEN PUMPS. 

THE use of the electric motor for underground work 
is rapidly on the increase, chiefly because of the ease 
by which power can be transmitted to long distances 
with small loss, by its adoption. One of the most im- 
portant duties which it has to perform when in this 
situation, is that of pumping, and, because of the abso- 
lute uniformity of the power given out by the motor, 
it is necessary to use a type of pump in which the 
resistance during each revolution remains practically 
constant. A pump which fulfils this condition admir- 
ably is the simple three-throw plunger, in which the 
variation of resistance during one revolution only 
amounts to 5 or 6 per cent. from the mean. A plunger 
pump, with outside packing tightened by a gland, has 
been, since mine pumping was in its infancy, the 
favourite form of pump for such work, because leakage 
is detected at once, and dirty, gritty water does small 
damage. 

Messrs. Hayward Tyler and Co., of 90 and 92, 
Upper Whitecross-street, E.C., and Luton, have, from 
the first applications of electricity te mine pumping, 
been occupied with pumping machinery of the type 
named, and on page 157 we give illustrations of some 
sets of machinery made by them. Fig. 1 shows 
the horizontal type, which is either made in two pairs 
or six pumps as shown, or in one pair with three 
pumps. Fig. 2 shows the vertical type. The pumps 
and motors in both cases are mounted on strong bed- 
plates, rendering the whole self-contained and not 
liable to get out of alignment. 

The necessary reduction of speed and transmission 
of power between the motor spindle and the pump 
crank is made by double helical gearing, preferably of 
steel, by which means the sizes of the wheels are kept 
down. The whole of the work is made exceedingly 
strong, to enable it to perform the severe duties de- 
manded, All the bearings are of ample diameter and 
length, to prevent wear. In the smaller sizes eyebolts 
are arranged so that the whole machine can be slung 
for lowering down the shaft. 

Messrs. Hayward Tyler and Co. have constructed 
electrically driven pumps of horizontal and vertical 
types similar to those shown, from 2-in. to 18-in. 

lungers, for lifts from 50 ft. to 500 ft., and requiring 
rom 1] to 130 horse-power in the motors. The low 
first cost, and the small expense of upkeep, render 
these pumps very economical in mines, 





THE WAGNER PALACE CARS, 

Tuer Wagner Palace Car Company is the only serious 
competitor of the Pullman Company. Its vehicles 
run on the New York Central and Hudson River Rail- 
road, and on other first-class lines). The company 
made a magnificent display of five cars at the Columbian 
Exposition, which, if possible, eclipsed, in elaborate 
finish and extravagant completeness, the Pullman 
train. We publish in this issue a two-page plate 
which gives a good idea of the arrangement of the 
various cars, but conveys no notion of the beauty and 
costliness of the internal fittings. We have availed 
ourselves of the description of this Wagner train given 
by Mr. George Gibbs, vice-president of the Western 
Railway Club, Chicago, in a paper recently read by 
him at one of the monthly meetings of the club: 

‘* The train was for special high-class service. It con- 
sisted of, first, a combination baggage and buffet smok- 
ing car; second, a parlour car ; third, a compartment 
sleeping car; fourth, sleeper of the ordinary open- 
centre type ; fifth, dining car. The length of the cars, 
72 ft. over sills, would have been called extreme a few 
years ago, when 67 ft. was looked upon as standard, but 
the exigencies of increased luxury have demanded the 
increased length, in order not to sacrifice seating and 
sleeping accommodations. Entering the baggage car 
at front of train, we first come to the baggage compart- 
ment; this is quite short, but 20ft. 74 in. long, and 
will hardly allow for the needs of more than three 
sleeper loads of passengers. The remainder of the car 
is finished in Circassian walnut, treated in the colonial 
style of decoration. The wood is warm in tone, and 
More space than 


have a tendency to lengthen the flame, and as | the convenience of arrangements in these leaves little 
a consequence the heat will be less intense, more | to be desired. The tiled floor here and in the toilet- 


of the heat passing off into the flue. 


‘‘There should be a good draught to take off 


fumes when using alloys, which smoke a good 
deal ; but the draught for the products of combus- 
tion should be light. 

‘*For the support for the crucible in furnaces 
running 10 hours per day, an old pot cut off at the 
right length and turned bottom up, has been found 
to be as good as anything tried. 





rooms throughout the train is a new feature, and 
— one the impression of cleanliness, although its 
urability is an undetermined question. The leather 
upholstered chairs and sofas in the smoking compart- 
ment are handsome and cool-looking, but the backs 
appear hardly high enough for the utmost comfort in 
the lounging attitude assumed by man at his ease. 
‘*In the parlour car we find a new feature in a sepa- 
rate reading-room for ladies; this is beautifully 
finished in English oak, and provided with comfortable 





chairs, bookcases, &c. The small buffet next the 
above would be of use when this car runs separate, 
but does not seem necessary in a train of this kind. 
The chairs and sofas in the main compartment are of 
a design not generally seen on railways, and give the 
car a pleasing appearance of roominess and novelty. 

‘In the 72-ft. sleeping car there are but seven 
state-rooms, four of which are of the ordinary 
type, containing a section with upper berth, and 
three or two sections long. Two of these large 
compartments have but one couch apiece, and the 
third, two couches; these make unusually wide 
and comfortable beds by dropping the hinged 
backs. The two large rooms have each a private 
toilet and bath room, and, as a whole, represent the 
height of luxury attempted in regular service. A 
novel and really excellent form of movable partition is 
placed between the adjoining section state-rooms ; this 
folds in the centre and back out of the way, giving a 
large airy room, and is animprovement of the old form 
of sliding door, which is always sticking. 

** The ‘open’ sleeper is a ten-section car with two 
communicating state-rooms and a buffet. The appear- 
ance of the interior of this car is rather disappointing : 
the main portion is finished in white mahogany, and 
the selections for trimmings, &c., together with the 
heavy style of carving, fail to produce the impression 
warranted by its costliness. The state-rooms, how- 
ever, are really superb in their delicate finish of ivory 
and gold. 

‘The dining car, next, is the most successful in the 
train in the impression it produces, as well as for its 
admirable arrangement. The heavy carved English 
oak woodwork, with ceiling in ivory and gold, is ex- 
ceedingly rich. The arrangement of tables, single on 
one side and double on the other, is the best yet 
devised, and has lately become common practice. The 
special feature of draped compartments at end, to give 
a little privacy to special parties in dining, is good. 
The fine large serving-room and kitchen deserve special 
attention, and are admirably arranged and provided 
with extra conveniences. Attention is also called to 
the separate wine, fruit, and meat ice-boxes, which 
provide a rational method for refrigeration. The glass 
and china ware are of specially imported designs. 

‘* Special claims are made on the ceiling decoration ; 
it is of stucco work in raised and decorated patterns. 
While it is skilfully treated, I do not personally con- 
sider it a success; its effect is heavy and out of keep- 
ing with the character of the structure; it is associated 
in one’s mind with plaster and masonry work, and, as 
such, leaves a disagreeable impression. The general 
decorative treatment of woodwork and furnishings 
throughout the train are very beautiful and in excellent 
taste as decorations. The applique French gilt brass 
work found in the Louis XVI. cars is especially 
beautiful, and, it may be remarked, unsuitable for 
railway service; it will prove a perfect nuisance to 
keep clean, and when tarnished will seriously detract 
from the appearance of the car. Some further re- 
marks upon the luxurious features of this train will 
be made later. Constructively, the cars present little 
which is new, but they represent the latest ideas and 
improvements tending to increase the strength and 
resistance of the car, such as composite frames, sills, 
&c., having iron plates bolted to the wood, and 
strengthened corners and joints.” 

Our two-page engraving conveys a very clear idea 
of the arrangement, though none of the magni- 
ficence, of this Wagner train. The exterior of each 
car is similar to the elevation, Fig. 1, while the system 
of framing is shown by Figs. 8 to 14 (see page 164). 
Figs. 8 and 9, however, refer to a 70-ft. car, which is 
somewhat shorter than those forming the Exhibition 
train, Fig. 3 is a plan of the open sleeping-car, 
which, besides the central portion containing the 
open berths, and which is decorated in the ‘‘ Empire 
style,” has two state-rooms in ivory and gold, ex- 
tensive lavatories at each end, and a buffet. The 
combined smoking and buffet car is also partly devoted 
to a baggage-room, and it contains a library, a buffet, 
a barber’s shop, bath-room, wine store, &c. It is 
decorated in the ‘‘ Colonial style,”, and is fitted up in 
mahogany and Circassian walnut. Fig. 5 is the com- 
partment sleeping-car, with seven bed-rooms; these 
are decorated as follows: Mahogany, style Louis XVI. ; 
Circassian walnut, Empire style ; ivory, Louis XV.; 
brocaded satin, Louis XVI.; mahogany, Empire. 
There are two bath-rooms and lavatories, although 
each compartment is provided with toilet necessaries. 
Fig. 6 is a parlour car, with one reserved section 
finished in satin-wood, Louis XV], At the other end 
is a reading-room, with Grecian ornamentation in 
English oak. The main apartment is in Louis XVI. 
satin-wood, with brocaded upholstery, and there is 
a buffet in the position marked on the plan. The 
dining-car, which is in English oak, Italian Renais- 
sance, is even less remarkable for the beauty and 
elaborate character of its fittings than for the ingeni- 
ous completeness of its kitchen, which occupies nearly 
one-half the car. Each car is mounted on two six- 
wheeled trucks of the construction shown in Figs. 15 
to 16, page 164. 
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LOCOMOTIVES AT THE WORLD’S COLUM- 
BIAN EXPOSITION. 

On pages 160 and 161 we illustrate two more of the 
magnificent display of locomotives sent to the Chicago 
Exposition by the Baldwin Locomotive Company. 
The former isa ‘‘ Mogul” passenger and freight engine, 
and the latter an ‘‘ American” type passenger engine. 

The ‘‘Mogul” Locomotive.—The locomotive shown 
on page 160 has three driving axles, with a two- 
wheeled truck in front. The cylinders are 19 in. in 
diameter by 24 in. stroke; the driving wheels are 
56 in. in diameter, and the truck wheels 30in. The 
total weight in working order is 109,042 lb., and the 
weight on the driving wheels 91, 340 Ib. The total 
wheel-base is 23 ft. 6 in. ; the rigid wheel base 
15 ft. 5in. Other particulars are given in the Table 
below. 

‘© American” Type Locomotive.—Figs. 1 to 5, on 
page 161, illustrate a passenger locomotive of the 
** American” type built for using bituminous fuel on 
4 ft. 8}in. gauge. It has two coupled axles and a 
four - wheeled truck. The cylinders are 18in. in 
diameter by 24 in. stroke. The driving wheels are 
68 in. in diameter, and the truck wheels 33in. The 
total weight in working order is 100,960 lb., of which 
64,560 lb. are on the coupled wheels. The total wheel 
base is 22 ft. 10 i in., and the rigid wheel base 8 ft. 9 in. 
The second Table on this page gives further par- 
ticulars, 


I.—PARTICULARS OF FREIGHT AND PASSENGER 
**MocuL” LOcoMoTIvE. 


Weight and General Dimensions: 
Total weight of locomotive in 


TABLE 


working order (actual) 109,042 Ib. 
Total weight on driving wheels 
(actual) ... h 91,340 Ib. 
Total wheel base of locomotive 23 fb. 6 in. 
Distance between centre of front 
and back driving wheels 15 ft. 5 in. 
Distance from centre of main 
driving wheels to centre of 
cylinders... .. 11 ft. 7 in. 
Length of main ‘driving rod 
from centre to centre of jour- 
nals 7 ft. 34 in. 
Centre of one cylinder to the 
centre of the other 7 ft. 
Cylinders, Valves, cc. : 
Diameter of cylinders 19 in. 
Stroke of piston .. ee 24 in. 
Horizontal thickness of piston 
— ines head and follower 
plat 43 in. 
Kind of piston packing .. Cast-iron rings 
sprung into solid 
head. 
Diameter of piston-rod ... 3 
Size of steam ports 12 in. 18 i in. 
» exhaust ports. 34 in. by 18 in. 
Greatest travel of slide valves .. 54 in. 
Outside lap of slide valves # in. 
Inside * rs in. 
Lead of piston valve in full 
stroke. is in 
Throw of upper end of reverse 
lever from full gear forward to 
full gear backward, measured 
on the chord of the arc of its 
throw : 41} in, 
Sectional area of opening in 
each steam pipe connected 
with cylinder - 15.9 sq. in. 
Wheels, de. : 
Diameter of driving wheels out- 
side oftyres . 56 in. 
Diameter of truck wheels. 30 in. 
Size of bape moor journals, 
diameter and length 8 in. by 8} in. 
Size of truck axle journals 4t in. by 8 in. 
»» maincrankpin journals 5} in. by 34in. ae 
5} in. by 5} in 
Length of driving springs, mea- 
sured from centre to centre of 
hanger Be * ‘i 38 in. 
Boiler: 
Description of boiler... Sas Wagon top. 
Inside diameter of smallest 
boiler ring ee 59 in. 
Material of on of boiler Steel. 
Kind of horizontal seams . Butt-jointed with 
double covering 
strips. 


Kind of circumferential seams... Double riveted. 


Material of tubes.. . Iron No. 13 W.G. 
Number of tubes .. 246 
Diameter of tubes outside ; 2 in. 
Distance between centre of tubes 2? in 
Length of tubes over ee 11 ft. 6 in 
firebox inside... : 734% in. 
Width of firebox inside .. 34¥ in. 


Depth of firebox from underside 
of crown plate to bottom of 
mud ring... 

Water spaces, sides, back, and 
front of firebox .. 

a of outside fe shell of fire- 

Ox 2 


.. F. 77Zin., B. 762 in. 
. 3in., 3 in., and 4 in, 


Steel. 


Thickness of plates of outside 
shell of firebox .. 4 

Material of inside of firebox 

Thickness of plates in sides, 
back, and crown of firebox . 

Material of firebox tube sheet .. 

Thickness of front and back 
tubeplates 


Diameter and height of dome .. 
Working steam pressure id 
square inch oe : 
Kind of grate 
Width of bars. 
opening between bars 
Grate surface : 
Heating surface i in firebox 
»» Of tubes... 
Total heating surface 
Kind of blast nozzle... Be 
Diameter of blast nozzles (three 
sizes provided)... 
Smallest inside diameter 
smoke stack 
Height from top of rails to top 
of smoke stack . 
Smokebox . 


‘of 


Tender : 
Weight 
(actual) . aa 
Weight < ‘tender with fuel and 
water, 
Number of wheels under tender 
Diameter of tender wheels 
Size of journals of tender a, 
diameter and length . : 
Total wheel base of tender 
Distance from centre to centre 
of truck wheels of tender 
Water capacity of tank (in 
gallons of 231 cubic igagaal 
Fuel capacity of tender .. ae 


Engine and Tender : 
Total wheel base of engine and 
tender... és 
Total length of " engine and 
tender over all . = 


of tender, empty 


JOMOTIVE. 
Weight and General Dimensions : 
Total weight of locomotive in 
working order (actual) 
Total weight on driving wheels 
(actual) ... 
Total wheel base of locomotive 
Distance between centre of front 
and back driving wheels 
Distance between centre of main 
driving wheels to centre of 
cylinders... are 
Length of main dris ving rod from 
centre to centre of journal 
Distance between centre of one 
cylinder to the centre of the 
other ; 


Cylinders, Valves, ais : 

Diameter of cylinder 

Stroke of piston ... 

Horizontal thickness of ‘piston 
over piston head and follower 
plate 

Kind of piston packing ... 


Diameter of piston-rod ... 

Size of steam ports 
» exhaust ports 

Greatest travel of slide valves ... 

Outside lap of slide valves 

Inside lap of slide valves 

Lead of piston valve in full 
stroke . 

Throw of upper end of reverse 
lever from full gear forward 
to full gear backward, mea- 
sured on the chord of the 
arc of its throw... 

Sectional area of opening in 
each steam pipe connected 
with cylinder ace 


Wheels, ce. : 

Diameter of driving wheels out- 
side of tyres. bes 

Diameter of truck wheels seg 

Size of driving axle journals, 
diameter and length. 

Size of truck axle journals a 

main crankpin journals 
Length of driving springs, mea- 


su from centre to centre of 
hanger “a aa aa 
Boiler : 


Description of boiler 
Inside diameter of 
boiler ring 


smallest 





Material of Result uf boiler 


#9 


in. top and sides, 
*8""F in. back. 
Steel. 
in., #5 in., and gin. 
ome 
din 


Crna plate is stayed with radial stays. 


314 in. by 304 in. 


160 lb. 
Rocking and drop. 
in. 
# in. 
17.6 sq. ft. 
137.5 sq. ft. 
1470 sq. ft. 
1607.5 sq. ft. 
Double high 


3 in., 3} in., & 34 in. 
18 in. 
14 ft. 44 in. 


z .. Extended, with net- 


ting and deflecting 
plate. 
29,600 lb. 
72,766 Ib. 
Eight. 
33 in, 


4} in. 
15 ft. 5 in. 


10 ft. 6 in. 


3500 gallons 
6} tons, 


46 ft. 10 in. 
56 ft. 7 in. 


TasLe II.—ParricuLars or ** AMERICAN”? PASSENGER 


100,960 Ib. 


64,560 ,, 
22 ft. 10 in. 


8 ft. 9 in. 


11 ft. 1 in. 
7 ft. 13 in. 


6 ft. 4 in, 


18 in, 
24 in, 


4? in. 
Cast-iron rings 
—e into solid 


3 in 
1} in. “a by 
16 in. long 
24 in. wide by 
16 in. long. 
54 in, 


in. 
None 


jg in. 


45? in. 
15.9 sq. in. 
68 in. 

33 in. 

8 in. by 84 in. 


5 in. by 10 in. 
5 in. by 5 in, 


38 in. 
Wagon top 


57 in. 
3-in. steel 





... Butt-jointed, with 
double covering 


Kind of horizontal seams 


strips 
Kind of emaenntinny seams.. Single we 
Material of tubes... Sc . Iron, ~ hed 
Number of tubes .. 
Diameter of tubes outside zi od 


Distance between centres of 


tubes 2 in 
Length of tubes over tubeplates 10 ft. 118i in. 
Length of firebox inside : 74 in 
Width 343 in 


Depth of firebox from underside 
of crown plate to bottom of 
mud ring.. 

Water spaces—sides, back, and ’ 
front of firebox .. ... 3in, 3 in., and 4in. 

ow of outside shell of fire- 


804 in. F., 784 in. B. 


Steel 

Thicknees of ‘plates outside shell ¥ 
of firebox.. 4 in. 
Material of inside of firebox Steel 


Thickness of plates inside, back, 
and crown of firebox ... ; 

Material of firebox tube sheet .. 

Thickness of front and back 


. Sin, Ai, 6 OD. 
Steel 


tubeplates 2 4 in. 
Crown plate is stayed with .. Crown bars 
Diameter and height of dome... 32 in. by 20 in. 
Working steam linaaesants per 
square inch 60 lb. 
Kind of grate .. Rocking bars and 
drop plate. 
Width of bars 3 4 in. 
opening between bars { in. 
Grate surface ‘ aad 17.6 sq. ft. 
Heating surface i in firebox ... 142 sq. ft. 
»» Of the tubes ... 1394 sq. ft. 
Total heating surface waa 1536 sq. ft. 
Kind of blast nozzle : Double high 
Diameter of blast nozzle (three 
sizes provided) .. .3in., 3} in., & 34 in. 
Smallest inside diameter of 
smoke stack .. ia 18 in. 
Height from to of rails to top : 
of smoke phe 1 Bee 14 ft. 1 in. 
Smokebox ... .. Extended, with net- 
ting and deflecting 
plate. 
Tender : 
.Weight of tender, empty 
(actual) . 27,500 Ib. 
Weight of tender with fuel and 
water, full 68,940 lb. 
Number of wheels under tender Hight. 
Diameter of tender wheels _.. 33 in. 
Size of journals of tender axles, 
diameter and length . 37 in. a hag 
Total wheel base of tender 15 ft. 7 
Distance from centre to centre 
of truck wheels of tender 61 in. 
Water capacity of tank (in 
gallons of 231 cubic ae ie 3000 gallons. 
Fuel capacity of tender .. 6 tons. 
Engine and Tender : 
Total wheel base of engine and 
tender 46 ft. 6 in. 
Total length of “engine and 
tender over all 57 ft. 





Peat Coke 1N Swepen.—Two or three Swedish 
inventors have attempted to solve, in a rational and 
aaa manner, the em of turning peat into a 

andier fuel by ‘‘ coking ” The results have not been 
exactly successful hitherto, but it almost looks as if a new 
departure is at hand, for several large estates, with vast 
deposits of peat, have now secured the right to work a 
later patent, the invention of alady. An iron works is 
connected with one of these estates, and it is intended 
to use no other fuel for these works than peat coke. 





Beteran Gas-Makrine.—The 7 antity of gas sold in 
1892-3 by the Belgian General Company for Lighting 
and Heating by Gas was 23,619,599 cubic metres. The 
profit realised for the year was 87,953/., and the dividend 
paid was 1/. 10s. 4d. per share, or at the rate of 71, 12s. 
per cent. perannum. The aggregate length of the com- 
pany’s mains last year was 475 miles; the number of 
ublic lamps supplied was 13,522; and the aggregate 
orce of the gas motors worked was 787 horse- - power. 
The company maintains works at Anderlecht, Arras, 
Bergues, Cambrai, Catana, Charleroi, Chatelet, Dun- 
kerque, Fourmies, Hazebrouck, Herstal, Louvain, Prague, 
Rimini, St. Omer, Sienne, Tréves, Tournai, and Valen- 
ciennes. It has alsoa participation in works at Carcas- 
sonne and Lisbon. 





New Jerry in THE Great Bett.—The Knudshoved 
Jetty, which has been built to procure better condi- 
tions for landing during the winter, is now completed, 
its construction — been attended by rather a serious 
mishap. The original plan comprised a pier-head . of 
140 ft. length to the east and 250 ft. to the north and 
the south. The connection with the coast consisted of a 
breakwater 950 ft. long and 50 ft. broad, the slopes covered 
with stones ; greatest depth of water alongside the pier was 
18 ft. e work was commenced in the winter 1890-91. 
On New Year’s Day, 1893, a severe storm from the north- 
east destroyed the north side of the pier-head, which 
was not completed, about 1500 tons of concrete, &e., 
being submerged in the sea. It was then agreed to build 





the pier-head outside the submerged portion, whereby the 
regular shape has been somewhat altercd. ; , 
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THE WAGNER PALACE CARS. 


CONSTRUCTED BY THE WAGNER PALACE CAR COMPANY, NEW YORK. 





































































































(For Description, see Page 162.) 
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THE SILVERTOWN WATER LEVEL 
INDICATOR. 


THE apparatus which we illustrate on the opposite 
page has been made by the Indiarubber, Gutta-percha, 
and Telegraph WorksCompany, Limited, for indicating, 
ata distance, the height of water in wells or tanks. As 
was to be expected from its makers, electricity is the 
agent used in transmitting the records from the tank 
to the engine-house.’ The apparatus consists of two 
parts, the transmitter and the recorder. The con- 
struction of the former is shown in Figs. 1 and 2. It 
is placed over the tank, and consists of a framework 
supporting the shaft, on which is keyed a chain wheel 
b, over which passes a chain attached to the float in 
the tank. On the sameshaft is a spurwheel c, gearing 
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with a pinion which runs loose on a second shaft above 
the first, On this shaft is keyed a. boss carrying two 
stops opposite each other, against one or the other of 
which a pin fixed on the pinion comes in contact, when 
the main shaft is rotated by the float. It will be seen 
that either pinion or shaft can thus be moved inde- 
pendently of each other through an angle of about 
180 deg. At one end of the shaft is a crank, connected 
to the piston-rod of the oscillating dashpot e, which 
insures that all motions of the transmitting apparatus 
shall be dead beat. Behind this crank is a connter- 
weight /, which is loose on the shaft, but its relative 
motion to this shaft is limited by a couple of stops, with 
one or the other of which it comes into contact, as the 
shaft rotates. At the outer end of the shaft is the cam 
operating the electric contacts, by which the indica- 
























































tions of the float are finally transmitted to the engine- 
house. Suppose, for example, the water rises in the 
tank, then the main shaft is rotated by the float in a 
detinite direction, and likewise the piniond. This 
pinion soon comes in contact with one of the stops 
already mentioned, and then its shaft rotates with it, 
raising the counterweight. When this counterweight 
has reached its highest position, any further motion 
causes it to fall over against its second stop; it then 
pulls round the shaft with it, this motion being 
possible, because the pinion is not keyed to its shaft. 
The counterweight comes to rest in its lowest position, 
but during its fall it has rotated its shaft through an 
angle of nearly 180 deg., and in the course of this 
motion the cams at the outer end of the shaft have 
made an electric contact, and sent a signal to the 
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engine-house. The contact is commenced shortly 
after the counterweight has begun its descent, and is 
broken before it reaches its lowest position. The 
dashpot insures that this contact shall sufficiently 
prolonged to insure a sharp and distinct signal being 
sent to the recorder at the other end of the line. 

The transmitting contacts are best seen in Fig. 2, 
where the connections are also indicated. E and L 
stand for earth and line respectively, and C and Z for 
the zinc and copper poles of the battery. The two 
rods g and h are pressed by mt 2 against a contact 
piece placed between them, which is permanently con- 
nected to the zinc pole. Outside of these rods are the 
spring contacts, which are permanently connected to 
the copper element, but in the normal state of affairs 
the rods stand clear of these contacts. It will be 
further noted that one of the rods is connected to the 
line, and the other to earth, Between the upper ends 





of these rods is an ivory pin, fixed in a lever k, which 
carries at its upper end followers on which the cam 
acts. When this cam is rotated it gears with /: below, 
and deflecting this, the ivory pin moves one or other 
of the rods g, h away from the zinc contact, and later 
on brings it into contact with one of the copper 
terminals i or j, as the case maybe. This done, the 
circuit is complete and the signal sent to the re- 
corder. It should be observed that the first part of 
the motion, by which one of the rods is raised from 
the zinc contact, is effected by the small central portion 
of the cam, whilst the counterweight already men- 
tioned is being raised; the 6: contact, on the other 
hand, is made by the exterior of the cam as the counter- 
weight completes the revolution of its shaft. The 
net result of the above operations is that, if the float in 
the well rises, a current is sent through the line in one 
direction, and if it falls, in the opposite direction, and 
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these currents are made to work a recorder at the 
other end of the line, the construction of which we 
will now describe. The dial which shows the feet and 
inches is illustrated in Fig. 3, whilst the details of its 
construction will be understood from Fig. 4. The ap- 
paratus consists essentially of a couple of electro- 
magnets, which work pawls gearing with an escape 
wheel below them as shown. To perform the requisite 
motion one pawl only is required per magnet, but the 
upper pawls serve to lock the wheel when the magnets 
are not acting. The two magnets are in series with 
the line, and hence the current passing through both 
magnets would tend to raise the pawls on each side of 
the escape wheel, and no motion would accordingly be 
made. It is necessary, therefore, that the current 
shall act on one magnet only when a rise is to be re- 
corded, and on the other only when a fall of water level 
occurs, i.¢., according as positive or negative currents 
are sent into the line. This is accomplished by the 
polarised relay, shown on the left, which actuates a 
contact, short-circuiting one or the other of the main 
magnets, as the current passed is positive or negative. 

The recording apparatus, as illustrated by us, is of 
the dial type, but the makers also supply an auto- 
graphic apparatus which records the level by means of 
a pencil drawing a stepped curve on a pS Ay 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on kg | at the weekly market 
here, the tone was cheerful, and a fair amount of busi- 
ness was transacted. Buyers were inclined, and in fact 
rather anxious, to place orders ahead, but sellers were not 
very desirous to enter into contracts for forward delivery, 
regarding prospects as brighter, and anticipating higher 
rates ruling before long than are at present quoted. At the 
opening of the market 36s. 3d. was accepted for prompt 
f.0.b. delivery of No. 3g.m.b. Cleveland pig iron, but later 
in the day 363, 6d. was paid, and most sellers asked the 
latter price. A transaction or two were recorded at 36s. 6d. 
for delivery over the next twoand three months. The 
lower qualities were reported scarce, and were firm in 
price. Sellers quoted 36s. for No. 4 foundry, and 
35s. 6d. for grey forge, and those figures were paid. 
Middlesbrough warrants opened 36s. 3d. and closed 
36s. 24d. cash buyers. There was a good demand for 
east coast hematite pig-iron, and for early delivery of 
mixed numbers most of the makers asked 46s., but a sale 
or two occurred at 45s. 6d. Spanish ore was a trifle 
dearer, chiefly owing to the anticipated advance in 
freights. Rubio was not easily obtained under 13s. ex- 
ship Tees. To-day’s market was a little easier, owing to 
a fall in Middlesbrough warrants caused by holders in 
Glasgow realising, but makers’ iron was hardly quotably 
altered. No. 3 Cleveland for prompt delivery could not 
be bought under 36s. 3d. Middlesbrough warrants fell 
to 35s. 114d. cash buyers, which was the closing price. 


Manufactured Iron and Steel.—The manufactured iron 
and steel works in the north present a much busier 
appearance than they did a little while ago. A fair 
number of inquiries are reported, and quotations have a 
decided upward tendency. Some firms are supplied with 
a considerable number of orders for shipbuilding material. 
Common iron bars are 5/.; best bars, 5/. 10s.; iron ship 
plates, 5/.; iron ship angles, 4/. 15s. ; steel ship plates, 
5l. 7s. 6d. to 5/. 10s. ; and steel ship angles, 4/. 17s. 6d.— 
all less the customary 24 per cent. discount for cash. 
There are orders, however, recently booked, being 
executed at a little lees than the foregoing quotations, 
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bat it would be difficult to buy under them now. Steel 
rails have not improved much. MHeavy sections are 
quoted 38/. 17s. 6d. net at works, but 3/. 15s. might be 
accepted. 

Wages inthe Northern Iron Trade.—On Monday Mr. 
J. R. Winpenny, joint secretary with Mr. Edward Trow 
to the Board of Conciliation and Arbitration for the 
Manufactured Iron and Steel Trade of the North of 
England, issued at Middlesbrough Mr. Waterhouse’s 
report for the two months ending December 31, from 
which it appears that, in accordance with the sliding scale 
arrangement, continued by resolution of the board meet- 
ing on November 22 last, the wages for the months of 
February ani March will be the same as prevailed during 
the preceding two months. The average net selling price 
per ton for the two months ended December 31 last is 
given as 4/, 153. 104d., as against 4/. 163, 9.84d. for the 
previous two months. The sales of the different classes 
of iron, and the average net selling price of each for the 
two months ended December 31, were as follows: Rails, 
605 tons, 41, 6s, 8.92d. ; plates, 11,719 tons, 4/. 11s. 4.32d. ; 
bars, 11,411 tons, 5/. 1s, 7.434. 3; angles, 3703 tons, 
41. 13s. 11.50d. ; total, 27,439 tons, as against 34,404 tons 
in the previous two months. 


Improved Shipping Facilities for the Hartlepools.—The 
North-Eastern Railway Company have responded in a 
practical manner to the demands of the coal exporters of 
the Hartlepools for better facilities for loading and 
bunkering large steamers. Plans have been prepared 
for a new hydraulic coal drop between 30 ft. and 40 ft. 
high, which will accommodate the largest type of steamer. 
The situation of the new drop is at the south side of the 
coal dock at West Hartlepool, on the site of the old No. 1 
drop. The work, which has already commenced, is being 
rapidly pushed forward. 


Messrs. Merry and Cunninghame, Limited.—The 
directors of this company of iron and coal masters have 
issued their report for the twelve months to November 
30, 1893, in which they state that the gross profit for the 
year was 43,991/. 4s, Adding 2123/. 12s. 2d. from the 
preceding year, there is available 46,114/. 16s. 2d., from 
which have to be deducted expenses of management, &c., 
67941. 1s., and interest on 5 per cent. debentures 7500/., 
leaving -a net revenue of 31,820/. 15s. 2d. Out of 
this there has been paid dividend on 7 per cent. pre- 
ference shares, 8750/. The sum set aside for the re- 
demption of debentures (equivalent to depreciation) 
is 10,000/., and thedirectors propose to declare a dividend 
of 10 per cent. on the ordinary shares, which will absorb 
12,500/., leaving 570/. 153. 2d. to be carried forward. In 
view of the abnormal condition of trade during the year, 
the directors regard these results as sarisfactory. The 
stoppage of the blast furnaces at Cambroe Iron Works 
for five months, owing to the dearness of coal], reduced the 
profit on pig iron, and also curtailed the returns from the 
chemical works from 20 per cent. last year to 74 per cent. 
this year. 


Consett Iron Company, Limited.—The directors of the 
Consett Iron Company, Limited, have resolved to pay an 
interim dividend of 6s. per share on the ordinary shares, 
and of 3s. 11d. per share on the 8 per cent. preference 
shares, on the 15th inst., to the members registered in the 
company’s books on the 8rd inst. An interim dividend 
of 4s, per share will be paid in like manner to the mem- 
bers of the Consett Spanish Ore Company, Limited. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Sheepbridge Coal and Iron Companu, Limited.—The 
directors of this company have declared an interim divi- 
dend at the rate of 5 per cent. 


The Coal Question : Local Prospects.—The coal trade of 
the district is at present very brisk both for home and 
export requirements, but at some of the pits there are 
serious misunderstandings with the men that may lead to 

raver consequences, Speaking on this question yester- 

ay, Mr. B, Pickard, M.P., said that in this locality 
there were now over 700 men receiving lock-out or victim 

ay. If this state of things continued, it was clear the 
ale of Conciliation could not work with any degree of 
harmony. Twenty firms in Yorkshire were carrying out 
the Rosebery agreement, and these were directly con- 
cerned with the local board of conciliation. Unless col- 
liery owners who wished for a board of conciliation united 
themselves with the miners in order to lay on the whip 
when necessary on the recalcitrant owners, it was clear 
that it could not be a mutual board of conciliation ; but 
it might be expected, during the year, if adverse circum- 
stances obtruded themselves, there would be fighting 
within the so-called Midland Counties Federation of 
employers and workmen. 


Railway Rates and Future Policy,—This subject occu- 
pied the attention of Sir F, T. Mappin, Bart., M.P., one 
of the directors of the Midland hailway Company, at the 
annual meeting, yesterday, of the Sheffield Chamber of 
Commerce. The hon. baronet said he greatly deplored 
the want of judgment that many general managers of rail- 
way companies exhibited twelve months ago. He exerted 
himself from the day Parliament opened until after the 
half-yearly meeting of the Midland Company eleven 
months ago, when the directors decided that none of their 
rates should exceed 5 per cent. advance upon the old 
rates, Of course they could not bind the rest of the com- 
panies, but the decision of the Midland Board had a great 
influence, and with two exceptions the course they took 
was generally adopted. The report of the Committee of 
Traders, which had been acting during the present year 
recommended further legislation. For himself, he di 
not think firther legislation was necessary. Railway 


companies desired to avoid further legislation, which was 
very costly and very difficult to carry on. A fortnight 
ago the directors of the Midland decided to adopt the 
report of the Committee of Traders—that was to say, 
they would pay immediate attention to any appeals 
against the rates of the Midland Company. If railway 
companies generally adopted this course, there would 
very few appeals to the Board of Trade. Regarding the 
coal strike, he deprecated the action of the owners at the 

resent time in charging high prices to the public, askin 

ow we could hope to sell our manufactures abro; 
when such excessive prices were charged for fuel. 


Metallurgical Research.—A determined effort is to be 
made, under the auspices of the Sheffield Metallurgical 
Society, to impart more general knowledge to managers, 
foremen, and skilled workmen of scientific facts bearing 
on their everyday work. In drawing attention to the 
object, it is pointed out that the members will have the 
advantage of having brought before them, by means of 
appliances not generally used in works, results obtained 
by laborious experiments on steel of various compositions, 
and produced under various conditions, ¢.g., the important 
question of the microscopical structure of steel, the 
measurement by the pyrometer of furnace temperatures, 
and of the internal changes occurring in steel by heating 
and cooling; the effect of injurious chemical composi- 
tion upon mechanical tests; the best methods of deter- 
mining the various elements in steel, &c. It is believed 
that the consideration of these questions is likely to 
give valuable information, and that the discussion of 
them will not in any way injure the interests of Sheftield 
steel manufacturers; in fact, will have exactly the 
opposite effect. The movement is supported by some of 
re leading steel manufacturers and scientific men of the 

istrict. 


Heavy Trades.—Continued improvement is manifested 
in the heavy iron and steel departments, particularly in 
the call for marine material. Bessemer billets have gone 
up 2s. 6d. per ton during the week, but are obtainable in 
large lots on contract at 5/. 10s. ; small parcels, 57. 153. to 
6l. A good demand is also setting in for iron and steel 
boiler-plates and steel tubes, 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.— A moderate amount of 
business in warrant iron was transacted last Thursday 
forenoon, and the tone, after some irregularity, became 
very firm. About 13,000 tons of iron changed hands— 
| 7000 tons of Scotch, and 3000 tons of Cleveland, the rest 





| being hematite iron. Much of the Scotch iron was sold 
; at 43s. 64d. and 43s. 54d. per ton this week, with a 
ees peg One lot of Cumberland hematite iron was 

sold at 45s. 9d. per ton one month, with 1s. forfeit in 

buyer’s option. The market was strong in the after- 

noon, Scotch being done at 43s. 114d. cash, and 
| 44s. 2d. one month. At the close the market was 
'a shade easier, at 43s. 104d. cash sellers, which, how- 
| ever, still left a gain of 2d. per ton from the morning. 
' Cleveland and hematite iron each made 14d. per ton of 
| advance. Quite 20,000 tons of all descriptious were dealt 

in—about 12,000 tons of Scotch, 2000 tons or so of Cleve- 
| land, and about 6000 tons of Cumberland hematite iron, 
| the latter principally on month account. It was evident 

that the investing public were taking more interest in the 
; market. The closing settlement prices were—Scotch 
iron, 43s. 104d. per ton; Cleveland, 36s. 3d.; Cumberland 
and Middlesbrough hematite iron, respectively, 45s. 104d. 
and 44s. 74d. per ton. Several Scotch makers of hematite 
iron announced an advance of 1s. per ton during the day. 
Friday’s forenoon market was very active and strong. 
About 25,000 tons of all kinds of iron were reported as sold 
—10,000 tons each of Scotch and Cumberland hematite iron, 
the former at 2d. and the latter at 1d. of advance. A flat 
tone developed in the afternoon, Scotch iron being done 
down to 43s. 8d. per ton cash. rom that there was a 
slight rally, but, at 43s. 9d. sellers, the close showed a drop 
from the morning of 34d. per ton. Cleveland and hema- 
tite irons fell a like amount. Quite 20,000 tons changed 
hands at the afternoon market, considerably more than 
| one-half being Scotch iron. The settlement prices at the 
| close were—Scotch iron, 43s. 9d. per ton; Cleveland, 36s. ; 
| Cumberland and Middlesbrough hematite iron, 45s. 74d. 





five more furnaces had been put in blast—three at Glen- 
garnock to make basic iron, one at Coltness to make 
hematite iron, and one at Gartsherrie for ordinary 
iron. Business was moderately active on Monday fore- 
noon, when about 16,000 tons of warrant iron were sold— 
10,000 tons of Scotch, 4000 tons of Cleveland, and a few 
lots of hematite iron. Prices were firm, the advances 
ranging from 14d. to 3d. per ton. The market in the 
afternoon was firm, up to 43s. 1]d. per ton cash being 
done for Scotch iron. There was a slight advance in 
prices all round. Some 16,000 or 17,000 tons of iron, 
mostly Scotch, changed hands. At the close the settle- 
ment prices were—Scotch iron, 43s. 104d. per ton ; Cleve- 
land, 363. 3d.; Cumberland and Middlesbrough iron, 
respectively, 45s. 104d. and 44s. 9d. per ton. Tuesday’s 
market was quiet in the forenoon, but at the same time 
prices were firm. The sales amounted to 15,000 tons, of 
which about 12,000 tons were Scotch iron. One line covered 
8000 tons, at 43s, 104d. per ton cash. In the afternoon 
the market was very firm, business in Scotch iron bein 

done at 43s. 114d. cash. About 15,000 tons of Scotch 
were dealt in, and the operator who bought 8000 
tons in the forenoon disposed of fully half that 
quantity in the afternoon. Cleveland and hematite iron 
were not dealt in to any great extent, and prices all 
round were unchanged at the close from the morning. 
Tae closing settlemcr.t prices were—Scotch iron, 43s. 10}d. 





and 44s, 44d. per ton respectively. It was reported that | O 





r ton; Cleveland, 36s, 3d.; Cumberland and Middles- 
rough hematite iron, 45s. 10}d. and 44s, 9d. per ton re- 
spectively. The market was rather easier this forenoon, 
and Scotch warrants were done at 43s. 9d. per ton cash, 
Other sorts were also weak in price. In the afternoon 
about 25,000 tons, chiefly Scotch, ong: ony hands, and at 
the close a decline of 4d. per ton on the day for Scotch 
was reached, and Cumberland hematite iron had a fall of 
3d. per ton. The settlement prices at the close were— 
Scotch iron, 43s. 6d. per ton; Cleveland, 35s. ; Cumber- 
land and Middlesbrough hematite iron, respectively, 
453.74d. and 44s. 44d. per ton. The following are thequota- 
ticns for several special brands of No. 1 merchants’ iron : 
Gartsherrie, 51s. 6d. per ton ; Summerlee and Calder, 52s ; 
Coltness, 56s. 6d. ; Langloan, 60s.—the foregoing allshipped 
at Glasgow ; Shotts (shipped at Leith), 54s. 6d. per ton ; 
Glengarnock and Carron out of the market. There are 
now 55 furnaces in blast in Scotland, as compared with 
69 at this time last year. Three are making basic iron, 
18 are working on hematite ore, and 34 are making ordi- 
nary iron. Last week’s shipments of pig iron from all 
Scotch ports amounted to 3272 tons, against 6248 tons in 
the corresponding week of last year. They included 187 
tons for Holland, 300 tons for China and Japan, smaller 
uantities for other countries, and 2275 tons coastwise, 
he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 319,002 tons yesterday afternoon, 
as compared with 319,289 tons yesterday week, thus 
showing for the past week a decrease amounting to 287 
tons. 


Finished Iron and Steel Trades.—The steel trade of 
Lanarkshire is gradually assuming an active condition, 
the works being now so well occupied with orders that 
makers are able to hold out for better prices, but the 
advance up to the present does not exceed 2s. 6d. per 
ton. Though somewhat firmer than it was, the finished 
iron trade has not received that strong impetus which has 
been given to the steel trade ; but manufacturers are said 
to be obtaining full prices. 


Glasgow Copper Market.—A considerable amount of 
fluctuation has taken place during the past week in the 
price of copper. On Thureday sellers were wanting 
411. 8s. 9d. per ton cash, and on the following day they 
quoted 417. 13s. 9d. ; then on Monday they were asking 
41/. 16s, 3d., and on Tuesday their quotation fell back to 
411. 11s. 3d. per ton. Business was done on Monday at 
421. 3s. 9d. and 42/. 5s, and on Tuesday at 42/. per ton 
three months. Tuesday’s transactions included three 
lots (75 tons). Four lots (100 tons) of copper changed 
hands this forenoon at 41/. 18s. 9d. per ton three months, 
being a reduction of 1s. 3d. on yesterday’s deal. Business 
at the same price was again done in the afternoon. 


Clyde Shipbuilding Trade: Launches in January.— 
This branch of local trade is already showing signs of 
improvement, and the orders recently booked give 
promise of good employment for the workmen engaged 
in this industry for the next six months at least. The 
launches that have taken place since the New Year 
holidays closed show a larger tonnage than the 
average, there having been eleven vessels, of a total of 
16,345 tons, put into the water; that means an increase 
of 4185 tons, as compared with the output for the corre- 
sponding month of last year, and the month’s output 
has only been exceeded twice during the past fifteen 
years—January, 1882, and January, 1890. Hight of the 
vessels included in the month’s list were steamers aggre- 
gating 10,975 tons, and three were sailing vessels of 
a total of 5370 tons. Amongst the steamers there were 
the Tantallon Castle, 5700 tons, built for Currie’s 
Castle Line of South African steamers by the Fairfield 
Company; the Aco, of 3500 tons, built by Messrs. 
D. i Dunlop and Co., Port Glasgow, for the 
American Cotton Oil Company of Rotterdam; 
and the Riversdale, of 22C0 tons, built for a Liverpool 
firm by Messrs. William Hamilton and Co., Port Glas- 
gow. A notable fact in connection with this branch of 
trade is the great amount of new shipping—about 50,000 
tons—contracted for during January, as compared with 
18,000 tons in January of last year. It is said that the 
orders now on hand amount to 236,000 tons, or about 
78,000 tons more than at the close of the corresponding 
month of 1893. 


Renewaland Maintenance of Short-Span Bridges.—This 
subject was dealt with in an interesting paper by Mr. W. 
. Leitch, which was communicated to a meeting of the 
Glasgow Associated Students of the Institution of Civil 
Engineers, which was held on Monday night. Mr. George 
Graham, M. Inst. C.E., president, occupied the chair. 
From his experience in the service of the Caledonian 
Railway Company, Mr. Leitch was able to bring forward 
many appropriate illustrations of such work. An inte- 
resting discussicn followed. 

New Directors of the North British Railway Company.— 
Mr. J. Parker Smith, M.P., Mr. J. R. Creighton, Car- 
lisle, and Mr. Charles Carlow, managing director of the 
Fife Coal Company, have all accepted invitations to 
seats on the board of the North British Railway Com- 
pany. 





NOTES FROM THE SOUTH-WEST. 

The “‘ Flora.” —The Flora, cruiser, launched from Pem- 
broke Dockyard in November, has since that time been 
under the sheers at Hobb’s Point Pier, receiving her 
heavy machinery. On Thursday she was floated into the 
graving dock for further completion. 


Cardiff.—The demand for steam coal has abvut realised 
expectations. The best descriptions have made 14s. to 
14s. 6d. per ton, while secondary qualities have realised 
13s. 6d. to 13s. 9d. per ton. There has been an average 
demand for house coal, which, however, will now become 
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less in request in consequence of the advance of the seasor. 
No. 3 Rhondda large has made 13s. 6d. per ton. Coke 
has been rather dull; foundry qualities have made 19s. 6d. 
to 20s.; and furnace ditto, 17s. 6d. to 18s. 6d. per ton. 


The ** Majestic.” —No. 13 Dock at Portsmouth has been 
prepared for the keel of the Majestic. The first plate 
will be laid in a day or two. 

Torpedo-Boat Destroyers.—When the Lords of the Admi- 
ralty recently let contracts for the construction of thirty- 
two torpedo-boat destroyers, they had only decided on 
names for twenty-five of the vessels, the remaining seven 
being numbered from 26 to 32. It has now been decided 
that the three destroyers, Nos. 27, 28, and 29, which are 
being built by the Naval Construction and Armaments 
Company at Barrow, are to be called the Sturgeon, the 
Starfish, and the Skate. Mr. Whitehead, from Keyham, 
has been directed to proceed to Barrow to overlook the 
construction of the boilers for these vessels. 


Cardiff Docks and the Barry Railway.—The work of 
relaying a line between Riverside, on the Barry Railway, 
and the Bute Docks, is making good progress. It is 
expected that Barry trains will be running through to 
the docks in March or April. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The directors of this company, in their half- 
early report, state that the business of the company has 
increased during the past six months. Railway com- 
panies and rolling-stock owners have passed of late 
through a severe crisis, and the company has in conse- 
quence granted an extension of time for the payment 
of some rents, but on these no loss is anticipated. 
The revenue account shows a disposable balance of 
83781. 12s. 11d., and the directors recommend that a 
dividend of 10 per cent. per annum be paid, with a bonus 
of 6d. per share, free of income-tax, leaving a balance of 
8481. 23. 8d. to be carried to the current half-year’s 
account. The contingent fund now stands at 32,439/. 4s. 8d. 
The rolling stock of the company consists of 13,363 car- 
riages and wagons, and eight locomotive engines. 


Repelling Boat Attacks.—The Lords of the Admiralty 
have directed that the forward 6-in. quick-firing guns of 
the Talbot class of vessels, are to be so mounted that they 
can fire a projectile right ahead to atrike the water within 
300 yards of the vessel’s bow. If necessary, the guns are 
to be mounted on raised platforms. It is contended that 
unless the bow guns can be brought into action at this 
elevation they are practically useless for repelling an 
attack from armed boats. 

Belleville Boilers.—The Messageries Maritimes steamers 
Armand Béhic and Polynesien are fitted with Belle- 
ville boilers. ‘These vessels indicate about 10,000 horse- 
power each, and make their runs to Australia and back 
faster than any English vessels of equal size. The atten- 
tion of the Lords of the Admiralty having been drawn to 
this fact, they sent an engineer officer to Australia in the 
Polynesien, with instructions to return in the Armand 
Béhic, and to note the working of their boilers. This 
officer’s report was so strongly in favour of the Belleville 
boilers that the Admiralty at once decided to have them 
fitted to the Powerful, and subsequently, in the absence 
of any other type sufficiently large, to the Terrible. The 
boilers for the cruisers, though of French design, are to 
be made in England, under the French patents, this 
having been made a special condition in the tenders. 
Royalties will of course have to be paid. 


The Rhymney Valley.—The steam coal collieries of this 
valley have been very busy, the demand for steam coal 
having been greatly in excess of the supply, and the 
orders on hand insure a good trade for some time to come. 


Budleigh Salterton Railway.—A Bill, which proposes to 
incorporate the Hon. Mark G. K. Rolle, R. Walker, and 
T. Ranauld Bushfield, &c., into a company, under the 
title of the Budleigh Salterton Railway Company, for the 
purpose of constructing a railway to Budleigh Salterton, 
and effecting a junction with the Sidmouth Railway, was 
on Monday before Mr. Thoms, one of the examiners of 
Private Bills of the House of Commons for Standing 
Order proofs. The Standing Orders of Parliament were 
found to have been complied with. 


The Electric Light at Newport.—At a meeting of the 
Parliamentary and Improvement Committee of the New- 
port Town Council on Tuesday, the question of lighting 
the town by electricity was again under discussion. The 
committee agreed to accept an offer made by Messrs. 


Crompton that their works at Chelmsford should be in-| Bo 


spected. It is understood, however, that the committee 
will adhere to its original recommendation to the council 
to accept the tender of Messrs. Fowler, of Leeds. 


New Steamer for Cardiff.—Messrs. Evan Jones and 
Co., Cardiff, have let a contract to Sir W. Grey, West 
Hartlepool, for a steamer of the following dimensions : 
Length, 271 ft. 6 in.; breadth of beam, 38 ft.; and 
draught, 20 ft. 8 in. The steamer will carry 3000 tons, 
and will cost 20,4751. She will be fitted with triple- 
expansion engines. 

The Tinplate Trade.—The Tintern Tinplate Works have 
been restarted, the trade outlook being considered to have 
improved, The works have been idle for about six months, 
They have been restarted at the old rate of wages. 


Western Wagon and Property Company, Limited.— 
The directors of this company recommend an interim 
dividend at the rate of 8 per cent, per annum for the 
current financial year. 








_AMERICAN SILvER —In 1892 the United States produced 
65,000,000 oz. of fine silver. In 1893 the output still 
exceeded 60,000,000 oz, notwithstanding the great col- 
lapse in silver prices, 


4 MISCELLANEA. 

THE Pintsch system of gas lighting is to be introduced 
into 180 cars on the East India Railway, and into 571 
vehicles on the Oude and Rohilkhand line. 


A meeting of the Mason College Engineering Society 
was held in the Mason College, Birmingham, on Wednes- 
day, January 24, when a paper on “‘ The Testing of Ma- 
terials” was read by Mr. H. Fowler, Wh. Sc. 


The twenty-first annual dinner of the students of the 
Royal School of Mines was held at the Criterion Restau- 
rant on Monday, January 29, Mr. Bennett H. Brough in 
the chair. Over 150 guests were present, including a 
number of the most distinguished scientific men of the day. 


A new hardening compound, intended to replace water 
in tempering steel, and which appears to have met with 
success on the Continent, is being put on the English 
market, under the name of ‘* Durol,” by Messrs. William 
Holz and Co., of 78, Bishopsgate-street Within, London. 


We learn that the businesses of the General Electric 
Power and Traction Company, Limited, and the Acme 
Electric Works, have been amalgamated under the name 
of the Acme and Immisch Electric Works, Limited, with 
head offices at Queen-street Chambers, Queen-street, E.C. 


The South-Western Railway Company having acquired 
the premises of Messrs. W. H. Allen and Co., York-street 
Works, Lambeth, for extension of their line, Messrs. 
Allen purpose removing to the neighbourhood of Bedford, 
where they are building a new factory. The new works 
will probably be in operation next year. 


The sixth ordinary meeting of the Liverpool Engineer- 
ing Society was held on Wednesday evening, January 18, 
Mr. H. Percy Boulnois, M. Inst. C.E., President, in the 
chair, when a paper, entitled ‘‘The Public Supply of 
Electrical Energy : Its Cost and Price,” was read by Mr. 
A. Bromley Holmes, M. Inst. C.E. 


H.M 8S. Lynx, one of the new class of torpedo-boat 
destroyers, was launched from the works of Messrs. Laird 
Brothers on January 24. She is a sister ship to H.M.S. 
Ferret, launched from the same yard in December last, 
and which is now nearly ready for trial. The enginesand 
boilers of the Lynx are ready, and will be at once placed 
on board, and the vessel pushed on towards completion. 


_ The traffic receipts for the week endin come 21 
on thirty-three of the principal lines of the United King- 
dom amounted to 1,394,189/., which was earned on 18,5223 
miles, For the corresponding week in 1893 the receipts 
on the same lines amounted to 1,313,160/., with 18,3004 
miles open. There was thus an increase of 81,029/. in the 
receipts, and an increase of 2224 in the mileage. The 
aggregate receipts for three weeks to date amounted on the 
same thirty-three lines to 3,899,701/., in comparison with 
3,748,3331. for the corresponding period last year; in- 
crease, 151,3681. 


The sixth ordinary meeting of the Owens College Engi- 
neering Society wes held on Tuesday, January 30, Mr. 
Hiller in the chair, when Mr. J. Radcliffe, F.R.M.S., 
M.S.I., read a paper on the ‘ Distribution of Water in 
Cities and Towns.” After an outline of the history of 
water supply to towns, and a description of the ancient 
practices, the lecturer described the modern methods and 
pon used in the conduits, mains, and service pipes. 

he paper was fully illustrated by diagrams and slides of 
valves, meters, and taps, and specimens of various pipes, 
taps, and sprinklers. 


The subject of water waste prevention is now attract- 
ing considerable attention in the States, and from figures 
given in Engineering News there would certainly appear 
to be much room for improvement. Thus there are, it 
appears, at least five towns with a consumption of over 
160 Imperial gallons per head per day. The most extra- 
vagant is Schenectady, N. Y., where the supply averages 
308 Imperial gallons per head per day. As a matter of 
fact, it is exceedingly doubtful if people even in warm 
climates can actually use on the average more than 20 
gallons per head per day, and in the more temperate 
climate of Bradford the true useful consumption was, if 
our memory is correct, found to be only atout 14 gallons 
per head per day. 


Mr. J. Wolfe Barry has awarded Messrs. Holme 
and King, of Liverpool and London, the sum of 
10,720/., and their costs, amounting to nearly 5000/. 
in an action they brought against the Teddington Loca 
ard in connection with a contract for the main 
drainage of Teddington. The inquiry, which was held 
at Westminster, extended over twenty-eight days, and 
created considerable interest in the engineering world. 
The amount claimed by Messrs. Holme and King was 
about 12,000/., and the award of 10,7201. showed the justice 
of their claim. The counsel engaged by the contractors 
were Mr. Fletcher Moulton, Q.C., and Mr. F. R. Y. 
Radcliffe, and among their engineering experts were Sir 
Benjamin Baker, Mr. E. Woods, Past President of the 
Institute of Civil Engineers, Mr. George F. Deacon, and 
Mr. 8S. Mather. 


On the 26th ult. Messrs. Easton, Anderson, and Gool- 
den, Limited, was registered as a company, being an 
amalgamation of Easton and Anderson, the old-estab- 
lished engineering firm, of London and Erith, with 
Messrs. W. T. Goolden and Co.. electrical engineers, 
Woodfield Works, Harrow-road, London. The former 
firm, who for so many years have had an extended con- 
nection in hydraulic and general engineering work, have 
more recently been paying attention to the development 
of electrical transmission. A special department had 
been established in their works for the execution cf 
various electrical work. The firm of Goolden and Co. 








have been prominently before the public in connection 





with the application of electrical transmission in mines. 
Mr. W. T. Goolden and Mr. LI. B. Atkinson join the 
board of Easton, Anderson, and Goolden. 


The following excellent results were obtained in sme 
recent tests of a Willans-Siemens steam dynamo, (on- 
structed for the Glasgow Corporation. The tests were 
made by Professor A. B. Kennedy, F.R.S.: 
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¥ The following Table, showing the speed of the best ex- 
press trains on the principal French lines, may be of 
interest : 
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From this it would appear that the best French run is not 
yet equal to the best English one, viz., from London to 
Grantham, on which the 105} miles is done in 2 hours and 
2 minutes, corresponding to a speed of nearly 51.6 miles 
per hour. 


A very interesting contribution to the important 
question of sewage disposal is to be found in a paper by 
Mr. S. R. Lowcock, A. M.I.C.E., published by the Insti- 
tution of Civil Engineers. The experiments of the 
Massachussetts State Board of Health have shown 
that the two essentials to the purification of sewage 
by filtration—which, it may be remarked, is the most 
efficient method yet known—are oxygen and time. 
They, therefore, as Dr. Frankland had done before 
them, recommended the system of intermittent filtra- 
tion through porous soil. The sole reason for this inter- 
mittency is the necessity of admitting air to the filter, 
and could this air be supplied in some other way, the 
filtration might be made continuous, and hence a less 
area of ground would be required for the successful work- 
ing of po process. Acting on this idea, Mr. Lowcock 
has experimented with two different types of filters, into 
each of which air was forced by a pump or blower. In 
the first instance the filter consisted of a wooden tank 
74 ft. square by 4 ft. deep. A row of 3-in. agricultural 
drain pipes was laid, with open joints, along the centre 
of this tank. The bottom of the tank was then 
covered with a 6-in. Jayer of 8-in. broken stone. Above 
this came the filtering material, made by mixing together 
two parts of a fairly stiff clay with one part of engine 
ashes and one of sand. This layer was 15 in. deep. 
Above this came a second layer of broken stone, into the 
centre of which was introduced a }-in. iron pipe, pierced 
at both sides with ;, in. holesat6-in. centres. Above this 
came a second layer of filtering material. The wrought- 
iron pipe above mentioned was connected with a small 
compressor, which forced in air continuously. Raw sew- 
age was supplied to the filter, at a rate ranging from 
263,780 to 100,000 gallons per acre per day, for a period 
of 19 days, during the whole of which the effluent 
was clear and colourless, and after the first few 
days cdourless. At the end of this time a deposit 
about 5 in. deep had formed on the top of the 
filter. Re-starting the filter again at the same rate 
as before, analysis showed that the free ammonia had 
been reduced 99.1 per cent., and the albumenoid 98.93 
per cent. The effluent was clear, colourless, and tasteless, 
and had been used for drinking by the men on the farm. 
During further working, this character of the effluent 
was ‘fully maintained, aad at length it was determined 
to try the effect of stopping the air supply. The effect 
of this was soon seen. The effluent’was pale brown 
in colour, and had a slight emell, and, finally, the 
filter choked up. Later on another arrangement of 
the filtering material was adopted, the mixture of 
clay, ashes, and sand being replaced by layers of broken 
stone and fine sand, the air supply remaining as before. 
Thus arranged, a higher rate of filtration was attained, 
reaching as wuch as 484,000 gallons per acre per day. 
The most satisfactory results were, however, obtained 
when the supply averaged 263,780 gallons per day, the 
effluent then being very satisfactory. 





Beici1an Locomotive Buitpinc.—The administration 
of the Belgian State Railways has divided contracts for 
thirty locomotives among the principal Belgian mechanical 
firms. 
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an Interesting Explosion caused by Sodium Peroxide,” by Dr. A. 
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February 5, at 8 p.m. Cantor Lectures. ‘‘The Detection and 
Measurement of Inflammable Gas and Vapour in the Air,” by Mr. 
Frank Clowes, D.Sc. Lecture III.—Wednesday, February 7, at 
8 p.m. Tenth ordinary meeting. ‘‘ Automatic Balance of Re- 
ciprocating Machinery, and Prevention of Vibration,” by Mr. W. 
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Future Development,” by Mr. E. O. Walker, C.I.E., M.I.E.E., 
formerly of the Government of India Telegraph Department. 
Sir Thomas Sutherland, K.C.M.G., M.P., will preside. This 
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Tue Surveyors’ InstiruTIoN.—Monday, February 5, when a 
paper will be read by Mr. H. Blackbourn (Fellow), on the ‘‘ London 
Streets and Buildings Bill, 1894,” of the London County Council. 
The chair to be taken at eight o’clock. 
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THE POSITION OF MARINE 
ENGINEERS. 

WE are glad to see that the question of the posi- 
tion of marine engineers is coming to the front, 
both in this country and in the United States. The 
present Board of Trade rules regulating the em- 
ployment of marine engineers were framed, we 
believe, thirty-two years ago, when, it is hardly 
necessary to say, the state of marine engineering 
was very different from that which now exists. The 
Board of Trade recently have taken the very 
sensible course of asking the opinion of those 
bodies or institutions which are best in a position 
to speak on this subject ; and one result has been 
a lively discussion raised by a paper, read by Mr. 





J.R. Fothergill before the North-East Coast Institu- 
tion of Engineers and Shipbuilders. To this we shall 
make fuller reference at a future time. It was, 
however, the Institute of Marine Engineers which 
set the ball rolling, by means of a letter addressed 
to the Secretary of the Marine Department of the 
Board of Trade. At the close of a discussion 
which followed the reading of a paper on this 
subject, the following resolution was passed : ‘* That 
in the opinion of this meeting it is highly necessary 
to amend the present regulations as to second-class 
certificates for engineers with regard to service in 
the workshop, where the minimum service should 
be five years ; and that the attention of the Board 
of Trade should be called to the desirability of 
creating a third-grade certificate, which should be 
granted to those who have served at least five 
years in an engineering works and one year at 
sea, and pass the prescribed examination.” 

According to the present regulations, a candidate 
for a second-class certificate must have been em- 
ployed, as apprentice or journeyman, on the making 
or repairing of marine engines in some factory or 
workshop, and must have served one year at sea on 
regular watch ; or else he must have served four 
years at sea as an engineer on regular watch. 

It will be seen, therefore, that the representative 
society of the Marine Engineers themselves wish 
to increase the qualification ; that is to say, those 
who are already certificated engineers desire to 
raise the status of the profession. In this laud- 
able endeavour we feel sure the Institute will have 
the sympathy of most oe if the end can be 
reasonably attained. here are, however, more 
sides to the question than that of additional pro- 
ficiency of future candidates. If the status is to 
be raised, the emoluments should rise in propor- 
tion, and the shipowners must be here consulted. 
In the face of competition from abroad, it may be 
impolitic to do anything to enhance the cost of 
running steamers ; and, though over-cheap labour 
at first cost is dear labour in the long run, yet the 
question whether the engineers of the British mer- 
cantile marine have not been good enough for the 
work in the past is one which needs consideration, 
although even then the higher requirements of 
modern machinery must not be forgotten. We do 
not propose to deal with this part of the subject at 
present, but rather to refer at large to the position 
of the engineers of the mercantile marine. 

To the average landsman it is perhaps one of the 
more inexplicable phenomena of modern civilisation 
that there should be seagoing engineers at all. One 
can appreciate the enthusiasm of boys of past gene- 
rations who longed for the sea as a life of adven- 
ture in foreign lands—an open-air life; storm and 
tempest, blue seas, and southern skies ; the gallant 
ship weeks or months in strange ports, whilst the 
cargo was stowed and the wondrous adventures 
always falling to Jack ashore were encountered. 
That youthful ideal was often, perhaps generally, 
fulfilled—to the letter, but not in the spirit: as, 
indeed, what ideals are, youthful or old? But the 
seagoing engineer has now none of these bright 
pictures of the imagination to lure him on. The 
monotony of the engine-room at sea is succeeded 
by the rush of loading in port, and then away— 
blow high, blow low. Steam cranes have filled the 
holds before the tyro has time to see more than 
the immediate grog-shops and sing-songs ; which, if 
he be of the better class, he finds little to his taste, 
andinany case inferior to those of London, Liverpool, 
or Glasgow, except in the matter of squalor and 
villainy. One can account for stokers and firemen, 
in some respects worse off than the engineer, in 
some respects better, for the grog-shops and sing- 
songs for them possess delights ; and then, too, 
they expect less fromlife, for they have mostly drifted 
to the position, helpless as the class from which 
they spring. But that an educated man should 
struggle to master a difficult profession in order to 
live the life and receive the emoluments of the 
average marine engineer is, as we say, a pheno- 
menon ; but one strong in testimony to the fascina- 
tion that mechanics have for the average healthy 
youth. Ifthe youth spend an extra two years on 
shore, in accordance with the new proposals, he may 
outgrow this enthusiasm. Probably the majority 
of marine engineers are married and have families. 
On the big short-trip regular lines, such as on the 
Liverpool and New York voyage, matters are not so 
bad as elsewhere, but the cargo steamer’s engineer 
may often not see his home for more than six days 
a year. Whilst the wife and family are at Middles- 
brough, the ship may go to Cardiff, voyage after 
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voyage ; and then there comes the heavy expense 
of lodgings and a return ticket, just to purchase a 
few hours’ companionship; for the engineer’s 
busiest time is in port, and the ship’s company now 
does almost everything. 

Many of the disadvantages of a marine engineer’s 
career are inseparable from a sea calling ; but there 
are wrongs which call for redress. It is fortunate 
that an institution has arisen which is rapidly be- 
coming strong, and will call with a voice to awaken 
justice ; often deaf as well as blind. At a recent 
meeting of the Institute of Marine Engineers, held 
in Stratford, a paper by Mr. T. W. Fish was read 
and discussed, and in this some of the more promi- 
nent matters requiring consideration were put for- 
ward. The author pointed out that in early days 
machinery on board ship was regarded in the light 
of auxiliary propelling power, and the nautical 
members of the ship’s company looked askance at 
the engineer and his unseamanlike assistants. It 
was then natural, but to the present day the engi- 
neer still occupies the same ill-defined position. 
Although engineers are compelled by law to be 
duly qualified, and have charge of the most intricate 
and costly part of the ship, they have ‘‘no legally 
detined status, though serving on a vessel’s articles 
in a clearly defined position of responsibility.” If 
the proposed additional qualifications for a certifi- 
cate, above alluded to, are brought into force, this 
demand for a legally defined status will come with 
additional weight. 

The engineer’s duties, Mr. Fish says, are ‘‘ pecu- 
liarly his own ;” on which point there cannot be a 
question. The deck can form no estimate of the 
proper work of the engine-room and stokehold, 
neither can the captain judge whether the work 
of any one man is well or ill done. Yet the engi- 
neer ‘‘is unable to deal with any fractious or 
troublesome hand serving under him. If he be 
desirous of punishing any such offender, he must 
approach the master or mate (usually the latter), 
state his case, and beg him to fine and officially 
log the delinquent, who thus becomes witness of 
the impotence of his immediate superior to per- 
sonally deal with him.” This curtailing of the 
authority of the engineer cannot but conduce to 
inefliciency. The captain can be no judge, even 
if he were in the engine-room, whether a man works 
well or ill, so long as some semblance of doing the 
job is carried out. Ifthe captain have full con- 
fidence in the engineer, and also the good sense to 
delegate his authority, the evil is to a great extent 
removed, but what is just and expedient should not 
depend on these chance conditions. The masters 
of our mercantile marine are a very admirable body 
of men, with a full sense of their own importance. 
This still necessary virtue for a sea captain is now 
less needful than of old, and, like all virtues, it 
may become a failing through excess. Mr. Shorey, in 
the discussion, said, ‘‘ When the engineer took a 
fireman before the captain to be logged, the captain 
seemed tolook at the matter almost in the light of 
a little disturbance between the engineer and the 
fireman.”’ Such an attitude on the part of the 
captain does not conduce to engine-room efficiency. 
We have its exact counterpart, it may be noted 
by the way, in the case of the admiral superin- 
tendent and chief engineer of a Royal dock- 
yard. It is evident, however, that if the cap- 
tain be ever so willing to make a fair inquiry into 
the matter, it is impossible for the engineer to 
formulate any of the thousand and one more or 
less minute points that go to make the difference 
between a good and bad workman. In short, the 
engineer should have control over his staff without 
interference from the deck, excepting so far as 
the master has control over the engineer himself, as 
representing the owners and the law. The difficulty 
of the position is that the engineer is required to be 
a man of equal education and intelligence to the 
master. Of old the latter was in very word master 
of the whole minutiz of his vessel. If he had not 
‘* crawled in at the hawse-hole,” he had learnt 
and performed every function of seamanship, 
so that he could show any man how to do 
his work—there was to him not a mystery 
on board, All hands felt the master was master 
indeed, and respected him not only for his 
rank—which is an artificial thing, standing alone— 
but for his knowledge also, in which he was at least 
their equal. Now all between the machinery 
space bulkheads is a sealed book to the captain, and 
his authority is but arbitrary. In order that the 
master should resume the position he formerly held, 
it would be necessary for him to begin as an 





engineer and work his way up tothe deck. That 
seems really the only logical solution to the problem, 
although we acknowledge it is beset with difticul- 
ties. Navigation simply would be but a trifling 
addition to the studies of the engineer, especially 
the rule-of-thumb navigation of the average ship- 
master. It is the knowledge of the sea; how to 
deal with changes of weather, to fight a storm, to 
place a ship, or to meet disaster, that requires the 
training which brings skill, and this training can- 
not be got in the engine-room : although an under- 
standing of machinery and its capabilities would be 
of great advantage in giving the firmness that comes 
from knowledge. Whether the time and intelli- 
gence at the command of the engineer would 
enable him to qualify as master is a question 
we will not attempt to settle, but, examined 
closely, the difficulties grow less. After the first 
few years, the engineer learns very little in the 
ordinary course of running at sea; it is in port, when 
opening out, that he gets his best experience. To 
keep abreast of the times and follow improvement 
he has to trust largely to his reading, to communi- 
cation with his fellows, or to being in engineering 
shops when a new ship, to which he is to be ap- 
pointed, is in hand. The latter applies chiefly to 
engineers in the more important lines. If the cap- 
tain were engineer too, he would have the same 
facilities for gaining knowledge in these respects ; 
for once a man has acquired the foundation prin- 
ciples of engineering, he is capable of appreciating 
the extension of those principles that go to make up 
improvement and advance. In the case of mishap 
at sea, the captain would have to choose his position, 
his post naturally being that of greatest danger, 
and the fact that the captain himself was an engi- 
neer should be taken as no argument that the engi- 
neering staff should be weakened. 

Another matter upon which Mr. Fish touches, is 
that the engineering element is not properly repre- 
sented on Courts of Inquiry into marine casualties. 
‘* Whenever,” he says, ‘‘the question at issue in any 
particular bears on the management, working, or 
handling of machinery, the presence of an engineer 
expert as assessor, to guide and assist the court to 
a decision in strict accordance with the evidence 
brought forward, is imperative in the interests of 
justice. The gross partiality of many decisions in 
cases where the value of straightforward, unassail- 
able statements made by engineers has either been 
misunderstood, or overlooked by reason of the 
technical ignorance or professional prejudice of 
nautical assessors, has repeatedly been the subject 
of adverse criticism by capable and unbiassed 
judges ofsuch matters. Too often has an engineer 
experienced the full brunt of a doubtful or one- 
sided decision which could not have been arrived 
at had the personnel of the Court of Inquiry been 
constituted with a view to insure the careful and 
impartial consideration of the evidence to be 
adduced by all parties concerned.” 

In the matter of salvage services the engineer 
suffers also a very substantial wrong, as Mr. Fish 
points out. ‘‘In an award by the Admiralty 
Court in the case of a claim for salvage services 


rendered in the form of towage assistance to a dis-|. . 


abled vessel, the engineer’s services do not receive 
the consideration their importance deserves, for it 
may fairly be said that his share of the extra work 
and anxiety incidental to towing a helpless vessel is 
equal to the master’s.” The award for salvage is, 
however, usually apportioned in sums to the owner, 
master, andcrew. ‘‘ With the last-named,” says the 
author, ‘‘I suppose the chief engineer comes in, 
and is expected to thankfully receive his share.” 

The paper was very temperately discussed by the 
marine engineers present, Mr. Adamson, the hon. 
secretary of the Institute, contributingasensible and 
moderate speech. It is to be hoped that the ques- 
tion will not be allowed to drop, but it is evident 
that so many important interests are involved, and 
the reforms demanded by the altered circumstances 
of the present day are so far-reaching, that a solu- 
tion of the problem must be an event of time. One 
thing, however, is certain: that as mechanical ap- 
pliances extend on shipboard, the engineer becomes 
more and more the true master of the situation. 
With a pilot to take the ship in and out of port, 
and an engineer to control the motive part of the 
vessel, the captain of the old school must become 
more and more a simple quartermaster, an owner’s 
financial agent, or an ornamental figure-head; with 
the — itself he will have less and less to do, unless 
he make himself an engineer and conquer the 
mysteries of her source of motion, 





FACT AND FIOTION IN BOILER 
EXPLOSIONS. 


In our issue of a fortnight ago we found it neces- 
sary to refer to an article in the Luncet, attributing 
the explosion of kitchen boilers to a sudden access 
of cold water into a red-hot receptacle. We pointed 
out that this theory had been disproved by experi- 
ment, but still our contemporary is not satisfied. 
In its last issue it returns to the subject, and states 
that it did not write on the subject without knowing 
for a fact that this was a cause of explosions, 
but in place of giving the experiments on which it 
founds its statements, it contents itself with quoting 
‘* base authority from other’s books.” As a scientific 
journal we presume it would not definitely state 
that explosions were caused in this manner without 
having some experimental proof of its assertions, 
but, in place of giving such, it quotes several writers 
of more or less eminence as stating that this pheno- 
menon really does occur. Thus it gives the following 
extract from Professor Everett’s edition of Des- 
chanel’s ‘‘ Natural Philosophy :” 

‘* Safety valves afford ample protection against 
the danger arising from gradual increase of pres- 
sure ; but they are liable to fail where there is a 
sudden generation of a large quantity of steam. 
This explosive generation of steam may occur from 
various causes. If, for instance, the water in the 
boiler is allowed to fall too low, the sides may be 
heated to so high a temperature that when fresh 
water is admitted it will be immediately converted 
into steam on coming in contact with the metal.” 

As will be seen, this is a statement of opinion, 
not a particle of evidence being brought forward in 
support of it. Opinions, unless they are those of 
expert witnesses, or of counsel learned in the law, 
are proverbially cheap, and we knew perfectly well 
that several eminent physicists had been rash 
enough to make the statements in question. The 
imagination is no doubt a gift intended by Provi- 
dence to be exercised, but in this utilitarian age 
engineers have an inartistic, and possibly depraved, 
preference for facts, even when they conflict with 
the most beautiful theories that have ever emanated 
from the brain of even the most distinguished of 
professors. The facts as to introduction of cold 
water into red-hot boilers cf the type with which 
our contemporary has been specially dealing will 
be found on page 182 of the present issue, where 
particulars of experiments on kitchen boilers, made 
by the Manchester Steam Users’ Association in 
1867, are reprinted. Since then this Association 
has carried out extensive experiments of the same 
nature upon a large Lancashire boiler, the results 
of which were generally dealt with in our fiftieth 
volume, page 400, while on pages 145, 202, 290, 
321, and 476 of our fifty-first volume we described 
these important researches in fuil detail. In all 
these experiments no explosion, or anything re- 
sembling one, occurred. Our contemporary, how- 
ever, still holds that when ‘‘ cold water finds its way 
into a red-hot boiler, immediately the true explo- 
sion ensues, caused by the immense pressure that 
is suddenly put upon the inside of the boiler 
.. the pressure passes in a moment from 
zero to infinity, if we may be allowed the little 
exaggeration, and any attempt at valve regulation 
would be futile.” In its last issue, it further claims 
to know for a fact that this is the case. Now, 
although a medical paper is not expected to be 
an authority on engineering matters, still it is 
supposed to know something of chemistry, and we 
therefore hesitate to suggest that it has confounded 
the properties of cold water with those of nitro- 
glycerine. It has, however, described very exactly 
what would occur on introducing cold nitro-glycerine 
into a red-hot boiler. Then, we are free to admit, 
a safety valve would be absolutely useless, and we 
will even go farther, and grant that it might 
possibly, in some minds, generate a feeling of mis- 
placed confidence, and in so far be a mischievous 
attachment. Fortunately, however, London water, 
whatever other faults it may have—and some people 
do claim that, if it is not deadly, it ought to be—has 
not yet been proved to possess the explosive pro- 
perties with which our contemporary credits it, 
and up to the present experiments on the intro- 
duction of explosives into hot receptacles have been 
practically confined to the guileless miner in his 
somewhat reckless methods of thawing frozen dyna- 
mite cartridges. 

The Lancet also trots out our old friend—the 
spheroidal condition of water —and quotes from 
Professor Lewes as follows : 
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‘¢This”’ (he is speaking of the phenomenon of 
the spheroidal state) ‘‘ has been shown by Perkins 
to hold good in the case of boilers, so that if a boiler 
has been allowed to run dry, and the plates have 
been highly heated, on the entrance of feed water 
the first portions assume the spheroidal state, but 
as more water is added, and the plates are gradually 
cooled, contact takes place, with formation of 
enough steam, in many cases, to cause explosion.” 

We believe the late Professor Tyndall was the 
original author of this extraordinary proposition, 
which is one of those blunders to which the ablest 
of men are liable, as is exemplified in the proverb, 
that the man who makes no mistakes never makes 
anything. Tyndall, in consideration of the great 
amount of good work he did in other directions, has 
a right to a lenient judgment on his errors, but 
what shall be said for the other physicists who 
have repeated the fallacy in paper after paper and 
book after book, without taking the trouble to 
examine its truth, either by experiment or by 
calculation? In short, this is nearly the most 
flagrant instance we know of ‘‘ the sheep that bleat 
behind the old bell-wether.” The experiment on 
which the theory in question is based is performed 
as follows. A copper flask is taken, and its neck is 
stopped with a loosely-fitting cork, through which a 
fine tube passes. The flask is then heated to a red 
heat over a spirit lamp, after which the lamp is re- 
moved and a little water introduced into the flask. 
This water assumes the spheroidal condition, and but 
little steam is generated until the temperature of the 
flask falls to about 200 deg. Cent., when the water 
spreads over the bottomof the flask, and steam is then 
produced at a sufficiently rapid rate to expel the 
cork. As will be seen, no attempt is made in this 
experiment to definitely measure the pressure of 
the steam, and there is no evidence to show that 
the cork would not equally well have been ex- 
pelled by ordinary rapid boiling. The pressure de- 
veloped is the crux of the whole matter, but this is 
the one point neglected in the above experiments. 
The working pressure of the average kitchen boiler, 
due to the head of water between it and its cistern, 
cannot be much less than 20 lb. per square inch 
above the atmosphere. The factor of safety is 
probably atleast 3. So that unless sufficient steam 
is generated to fill the boiler at a pressure of 60 lb., 
no explosion can occur. As will be seen from the 
report printed on page 182, the evaporation of 
one-eighth of a pint of water, or .15 lb. of water, 
would have been sufficient to generate a pressure of 
150 Ib. in the cast-iron boiler experimented on by 
Mr. Fletcher. Asa matter of fact, the pressure cer- 
tainly did not reach 35 lb., as the safety valve did 
not b!ow, and, in all probability, was much below this 
amount. The fact of the matter is, that the latent 
and specific heats of water being large, whilst its 
conducting powers are small, there is no method 
known by which a large quantity of water can 
be instantaneously converted into steam. Pos- 
sibly this might be done by blowing it in the 
form of spray through a highly heated chamber, 
but it cannot be done by mere contact with a hot 
surface, since, until the temperature of such a sur- 
face falls to about400 deg. F., the water willnot touch 
it, being held away from it by a cushion of steam. 
Under pressure probably contact may take place at 
a higher temperature, but then the total heat of 
evaporation is also increased, though not to a cor- 
responding degree. We challenge our contem- 
porary to produce the particulars of a single case in 
which the explosion of a boiler has been proved to 
be due to the rapid generation of steam caused by 
the contact of cold water with overheated surfaces. 

The pressure developed on turning a jet of cold 
water into a hot boiler does not seem open to calcu- 
lation, as the conditions are peculiar. If only a 
small quantity enters the boiler, then contact only 
takes place with the bottom plate, the heat in 
which is insufficient to cause a serious rise of pres- 
sure. If, on the other hand, the boiler is filled, the 
whole surface of the boiler may act, but then there 
isa large body of water to be heated. Thus, to 
make any calculations, assumptions would have to 
be made, as to the truth of which there would be 
no evidence. We may, however, remark that the 
specific heat of iron is only about }, and that the 
total heat of evaporation of water is about 1150 
Fahrenheit heat units. Consequently, to evaporate 
any considerable quantity of water, a large mass of 
heated iron is necessary. Mr. Fletcher’s experi- 
ments prove that the generation of steam in a 
boiler never takes place with explosive violence, 
and hence a safety valve of suitable design is a 








perfect guarantee of safety. Such valves, suitable 
for kitchen boilers, can be obtained at about 10s. 
apiece, and there is, therefore, practically no ex- 
cuse for their omission, 





MR. PREECE ON ELECTRIC PROGRESS 
IN AMERICA. 

Ow1ne to the exaggerations of ignorant writers, 
there has arisen a tendency in this country to do 
less than justice to the various electrical industries 
in America. This arose from the fact that, until 
very recently, it was necessary to defend English 
electrical engineers against unfair comparisons 
between what had been effected by them and the 
great things which their brethren in the States had 
been able to do. One exaggeration easily leads to 
another, and consequently, in the heat of contro- 
versy, our critics of American methods and results 
sometimes retaliated on their opponents by be- 
littling achievements that were well worthy of 
respect. Gradually it became an accepted state- 


ment that electrical engineering in the States was|h 


of the cheap-and-nasty order, unworthy of our 
study and imitation, and thus one fallacy was re- 
placed by another of a more pernicious kind, since 
it led to self-complacency and the stifling of 
inquiry. Now, however, a juster opinion is gain- 
ing ground, and its spread is being hastened by the 
reports of the many engineers who went to 
Chicago last year, foremost among whom was Mr. 
W. H. Preece, the then President of the Institution 
of Electrical Engineers, and Chief Engineer and 
Electrician to the Postal Telegraphs. He attended 
the Electrical Congress in Chicago as delegate from 
this Government, and took the opportunity to 
make notes of the progress which had taken place 
since his visit in 1884, in the subjects in which he is 
interested. Some of his observations he laid before 
the Institution of Electrical Engineers on Thursday, 
the 25th ult., and, as might have been expected, 
he was equally ready to point out features of 
superiority, whichever side of the Atlantic they 
were on. 

There are two telegraph companies in the States, 
the Western Union Telegraph Company and the 
Postal Telegraph Company. The latter is the 
collecting agent for the Commercial Cable Company, 
and is very much smaller than its rival, as shown 
by the following Table, in which the telegraph 
system of the United Kingdom is also given by 
way of comparison : 





| Postal Tele- | pnited King. 


Western Union | — 

Company, 1893. | = bog dom, 1892. 
Miles of wire 769,201 99,664 | 207,231 
Offices .. 21,078 2,664 8,53/ 
Messages 66,591,858 | 9,335,201 | 73,302,565 
Capital .. 24,600,0007. | a | 10,130,8200. 
Receipts .. 4,995, 6887. ee | 2,486,7912. 
Expenses 3,496,4810, 7 | 2,470,839. 
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It will be noticed that the profits of the great 
American company are relatively much larger than 
our own, and this, Mr. Preece explained, arises from 
the fact that here all expenses are charged against 
revenue. The State paid 10 millions to the 
telegraph companies it absorbed years ago, and it 
has furnished no further capital since. But in the 
meantime the system has not only been entirely 
rebuilt, but it has been increased and extended 
enormously, so that the business has risen from 
600,000/. a year to 2,500,000/. The country has 
seen very little return for its expenditure in the 
shape of money paid into the Treasury, but it has 
a most valuable asset. 

American telegraph lines in the past have been 
constructed cheaply and of inferior materials, but re- 
cently, owing to the difficulty of finding fresh routes, 
the growth in the number of wires, and to the neces- 
sity for accuracy of workmanship for securing silence 
on telephone lines, great improvements have been 
made, and some of the trunk lines put up by the 
telephone companies, and the new trunk line put up 
by the Postal Telegraph Company, will compare 
very favourably with our best methods of construc- 
tion. The use of primary batteries has almost died 
out in the large towns of America. In New York 
more than 30,000 cells have been replaced by 
dynamos. At Boston, 10,000 cells, costing pro- 
bably 4000/. a year to maintain, have been replaced 
by current derived from the electric light mains, at 
a cost of 6001. a year. In New York the Western 
Union Company have a special plant of fifty-one 
small dynamos ; in Chicago they have forty-six. In 





England it has been found that accumulators give 
far better results than dynamos, especially for high- 
speed working. 

There has been little or no progress in America 
in the last nine years in the form of apparatus used. 
Duplex and quadruplex working are principally 
relied upon, while on the long-distance lines Wheat- 
stone working is gaining ground. The number of 
messages passed daily over some of the circuits is 
very large, owing to the fact that the business day 
in New York begins three hours before that in 
San Francisco, and the business day in San Fran- 
cisco extends for three hours beyond the business 
day in New York. The business day in England 
scarcely extends — telegraphically—beyond four 
hours. In Philadelphia a pair of 6}-in. pneumatic 
tubes have been laid down between two offices 
2896 ft. apart. Through these, letters are sent in 
bundles of 120, weighing 6 1b. The time of transit 
is 55 seconds, and the air pressure 7lb. It would 
cost two millions sterling, Mr. Preece says, to 
apply this system to London. It is quite certain, 
owever, we are sadly in need of some means for 
expediting the delivery of letters within the 
metropolitan boundary. In summing up his ob- 
servations on the telegraph system, Mr. Preece 
lays it down that we do our work better in England 
than in the States. Our apparatus is better, our 
speed is higher, and messages are handled with 
greater reliability. The domestic telegram scarcely 
seems to have reached the United States, for, 
unless a district promises remunerative business, 
telegraph offices are not opened in it. 

In the United States there are 276,360 telephones 
in use. In New York 62 per cent. of the circuits 
are metallic; in Buffalo, 77.84 per cent. ; in 
Boston, over 50 per cent. ; in Chicago, 20 per cent. ; 
and in Brooklyn, 60 per cent. These figures repre- 
sent very large increases, which have been brought 
about by the necessity for a better service, by the 
action of the municipalities in obliging the com- 
panies to put their wires underground, and by the 
presence of electric street railroads. The prevailing 
switch is the multiple board, made by the Western 
Electric Manufacturing Company. The largest 
board in the world is at the Cortland-street Central 
Exchange in New York. It has a capacity for 
6000 subscribers ; it is 263 ft. long, and is divided 
into forty sections. There are 260,000 holes, or 
‘* jacks,” and 780,000 soldered joints. The ten- 
dency is, however, to depart from the principle of 
the multiple switch, and experiments are being 
carried out to determine the merits of the ‘‘ divided 
board.” In this there are two boards—the answer- 
ing board and the connecting board. The former 
contains the indicators and trunks, including 
those to the connecting board, and all local 
connections are treated as trunks through the 
connecting board. Thus, while each operator at the 
answering board attends to and and answers only 
her sixty subscribers, and is able still to control 
all the trunk wires, the local spring jacks are 
duplicated on the connecting board, which may 
contain one, two, or three complete sections, as 
the case may be, and are attended to by separate 
operators. All the business is thus trunked. 
The result is that the service performed for the 
subscribers for local connections is slightly re- 
tarded. On the other hand, the work done on the 
trunks is equally expedited. The chief merit of 
the divided board is that it reduces the jacks. 

In trunk working, both for inter-exchange commu- 
nication and for long-distance working, the Ameri- 
cans are far ahead of us. Only metallic circuits 
are switched on to long-distance lines. The open- 
ing of the line between New York and Chicago was 
so successful, that two more circuits had to be put 
up immediately. The tariff is based on 1 cent per 
mile for five minutes’ talk. Between Milwaukee 
and Portland the charge is 44s. 

In electric lighting the principal novelty is the 
use of flat carbons of oval and elliptic section. They 
are 310 millimetres long; the major axis is 25 
millimetres, and the minor 11 millimetres ; they 
last double the usual time. The favourite arc 
dynamo is said to be that supplied by the Stanley 
Electric Light Company. The largest in the Exhibi- 
tion worked with 6550 volts, and maintained 
120 arcs in series. It was fitted with a very effec- 
tive and rapid-working automatic governor, regulat- 
ing the range of the brushes, so that as the lamps 
were turned off the current was maintained constant 
and the voltage changed. Six seconds only were 
needed to regulate the brushes for a change from 





one lamp to fifty. Incandescent lighting is almost 


172 


ENGINEERING. 


[FeB. 2, 1894. 








universal in the States in public buildings; in 
private houses it is much used, but not so generally 
as with us. In Chicago the residential lighting is 
only 33 per cent. of the total. Large blocks of 
offices are fitted with their own plants. In Chicago 
446,000/. have been spent on central electric 
stations, from which the annual income is 64,0001. 
The stations feed 136,409 glow lamps, 4376 
arc lamps, and motors of 3612 horse - power 
in the aggregate. These figures are equiva- 
lent to 430,000 ten candle-power lamps fixed, or 
such lamps as we reckon with in England. The 
price works out at 7}d. per kilowatt - hour, 
and this includes the renewal of the lamp. The 
cost of production works out at 3}d. per unit, or 
much the same as here. In general, belts are 
used to drive the dynamos, and in some stations 
the effect is appalling to English eyes. But direct 
driving is gaining ground, and some of the new 
stations under construction will be equipped after 
the British fashion. Mr. Preece reports that the 
town work at such places as New York, Boston, 
and Chicago is as solid and substantial as anything 
we can show in England ; but when we inspect the 
outlying works in country towns, we can only 
express our thanks that we have the control of the 
Board of Trade and the protection of an Act of 
Parliament. It is the fashion to decry grand- 
motherly government, and to wince at depart- 
mental espionage ; but the protection of life on 
our railways, the absence of accident in our elec- 
tric light undertakings, and the character of the 
work done everywhere, as compared with the same 
conditions in the States, can lead to but one con- 


clusion—viz., that if, we are slower, we do these | 


things at least better in England. 

America is the home of the electric street rail- 
road. In 1884 there was one worked experimentally 
at Cleveland. Now there are 4000 miles of line, 
6900 motor cars, and 4000 trailing cars. The 
capital embarked is 2,600,000/. The most exten- 
sive system is that of the West End Railway of 
Boston. In the power-house are twenty-four 
Babcock and Wilcox boilers of 250 horse-power 
each; also six horizontal triple-expansion engines, 
each developing 1000 horse-power, and driving, by 
means of belting, eighteen Thomson-Houston four- 
- pole dynamos, all capable of being connected up in 
parallel. There are also two other power-houses, 
each developing 2000 horse-power. All the rail- 
roads are on the trolley system. Mr. Preece states 
that the wire itself is not unsightly, but when it is 
protected by three guard wires, as at Boston, and 
the same poles carry the feeders, it becomes 
hideous, and it is astonishing the American com- 
munity submit to it. Mr. Preece adds : 


‘The feeling is pretty prevalent in the States that the 
conductors must eventually go underground. Experiments 
in this direction are being made in several directions, 
notably in Washington and Chicago. The trolley with 
its guard wires is really an abomination, and the dis- 
turbances created by insufficient return accommodation 
are annoying the telegraph and telephone interests, and 
alarming the gas and water companies. The future work- 
ing must be metallic circuits and underground conduits. 
It is sodone in Buda-Pesth, and it has been partially 
done in Blackpool and in Rome. Other experiments are 
contemplated in England. No one can doubt that the 
future of electric railways is very bright. The South 
London Railway and the Mersey Dock Elevated Rail- 
ways are examples of great successes in England, but it 
is in the States, where this form of locomotion has 
come a necessity, that we are sure to see a speedy and 
practical solution of the prohlem.”’ 

It is instructive to see how the telephone and 
the electric railway interests work together in the 
States. Instead of the former trying to throw the 
entire onus of preventing stray currents on the latter, 
they recognised that the case was one for mutual 
accommodation. The railroads did their best to 
provide a more efficient return by better bonding 
of the rails, and by burying additional copper 
wires, while the telephone company put up metallic 
circuits where necessary. In this way the difficulty 
was minimised, if not abolishel. 

A deserved compliment has been paid to America 
by the adoption at the Chicago Congress of the 
term ‘“‘henry,” to denote the unit of induction. 
It is defined as follows: ‘‘ As the unit of induction, 
the henry, which is the induction in a circuit when 
the electromotive force induced in this circuit is 
one international volt, while the inducing current 
varies at the rate of one amptre per second.” The 
names of Ohm, Volta, Coulomb, and Ampére from 
the Continent of Europe, and Faraday, Watt, and 
Joule from England, had already been applied to 
electrical units, and it was befitting that the part 





that America has taken in the science should be 
recognised by the selection of the name of one of 
her leading men for the new unit, that was to be 
defined. 

Our friends across the Atlantic will not find Mr. 
Preece’s paper entirely eulogistic by any means. 
As shown by our extracts, he is not afraid to criticise 
defects when he finds them. But he emphati- 
cally repudiates the assertion which appeared 
in some daily papers, that he had stated that 
electricians in England had nothing to learn from 
America. On this point he said: ‘‘TI have no recol- 
lection of ever having made any remark which 
could by any shorthand blundering have been con- 
strued into such an absurdity ; but if I had done 
so it would more likely have been one where 
‘nothing’ was a telegraphic error for ‘ everything.’ 
I cannot too gratefully speak of the attention and 
kindness I received from everyone, and I certainly 
feel that I have personally profited from my visit 
very much indeed.” 





THE ANTWERP EXHIBITION. 

THE error made by the organisers of the World’s 
Fair of Chicago, in creating it on too large a scale, 
is not likely to be repeated by those in charge of 
future International Exhibitions. It is true that 
the demands for space at Chicago greatly exceeded 
the wide limits available, but it was evident to 
those who critically examined the exhibits and the 
method of their distribution at Jackson Park, that 
a far better result could have been obtained if 
greater judgment had been exercised in their selec- 
tion and arrangement, and that—as in Paris in 
1889—as great a number of objects could have been 
displayed upon a smaller area. It was characteristic 
of Chicago that she should wish to claim the largest 
(and certainly by far the most beautiful) Exhi- 
hibition yet held, but the drawbacks due to 
mere size are so evident, both as regards 
exhibitors and visitors, as scarcely to need pointing 
out. On the one hand, there is involved excessive 
fatigue, and an impossibility to grasp the full value 
of the Exhibition ; on the other, there is the certain 
loss to the exhibitor of not having his goods pro- 
perly examined and appreciated. It is probable 
that one of the most important lessons to be learned 
from the Columbian Exposition is, that in future 
similar undertakings—if they are to yield the 
greatest amount of usefulness—must be sufticiently 
compact and of such moderate dimensions that 
exhibitors and visitors may be brought into such 
intimate relations as shall produce the greatest 
benefit for both. The French authorities who are 
at the present moment engaged upon the pre- 
liminary studies of the great International Exhibi- 
tion that is to usher in the new century, fully 
realise the dangers attending upon excessive size, 
and in this respect, at all events, the people of 
Chicago need have no fear that the World’s Fair of 
1893 will be eclipsed by the Paris Exhibition of 
1900. 

Of course, the Exhibition to be held at Antwerp 
this year, not taking the first rank amongst inter- 
national celebrations of this nature, will not be 
open to the criticisms we have just made; but it 
will be nevertheless a very important event, as is 
now beginning to be understood in this country. It 


be- | will be plenty large enough, too, for usefulness and 


comfort. When the world flocked to Paris in 1867 
to visit the great circular palace erected in the 
centre of the Champ de Mars, it was unanimously 
declared to be the finest and most successful Exhi- 
bition that had been held up to that time. Besides 
this circular building, which, by the way, did not 
prove very successful for exhibition purposes, the 
spare ground on the Champ de Mars was covered 
with pavilions, the Quai d'Orsay was lined with 
sheds, and the Palais de ]’Industrie—the remain- 
ing monument of the first great International 
Exhibition held in Paris in 1856—did not collec- 
tively cover more ground than will be occupied 
by the coming Exhibition at Antwerp. 

Bearing these facts in mind, and that the Exhi- 
bition buildings are set within the limits of a 
beautifully arranged park, it may be assumed that 
there will be no lack of attraction to visitors at the 
forthcoming Exhibition. As regards the exhibitor, 
the case is somewhat different ; manufacturers cry 
out with reason against the tax upon their time and 
finances, levied upon them by constantly recurring 
exhibitions, and yet, under favourable conditions 
and proper organisation, exhibitors are seldom 
found wanting to take up all available spaces. As 





competition grows keener and more __inter- 
national in its character, it is clear that a 
certain benefit must lie with those persons who 
participate ; whether this advantage is sufficient to 
compensate for the trouble and expense involved, 
depends largely upon the skill and judgment of the 
manufacturer. At the World’s Fair, for example, 
the difficulties in the way of the foreign exhibitor 
were probably a maximum, and partly on account 
of these difticulties our own manufacturers were 
deterred from participating in any representative 
manner. The display made by great Britain just 
fell short of being a fiasco, while those of Germany 
and New South Wales were brilliant in the extreme. 
Every excuse is to be made for the British manu- 
facturer who did not go to Chicago, yet the German 
industrial, labouring under the same difficulties of 
distance and of tariff, made the necessary sacrifices, 
and will doubtless reap a plentiful harvest at 
our expense. In the case of Antwerp it will not 
be so difficult for the manufacturer of this country 
to decide whether he shall exhibit or refrain from 
doing so, though we may remark in passing that 
his mind must be made up promptly, for April 15 
next is the last date for receiving goods within the 
Exhibition, There is certainly no city on the 
Continent, and there are very few in this country, 
to which goods can be transmitted with so much 
facility and cheapness. Placed on shipboard at any 
of our ports, they can_be discharged at the very 
gates of the Exhibition, for one of the large basins 
of the port of Antwerp adjoins the grounds. The 
same advantage holds good for passenger traftic, 
and even now arrangements have been made by at 
least one railway company—the London, Chatham, 
and Dover—for the transport of visitors at almost 
nominal rates. Then customs tariffs are moderate, 
a matter of immense importance on this occasion, 
since the sale of objects for current delivery is to 
permitted under very reasonable conditions within 
the Exhibition. The importance of this privilege 
to exhibitors can hardly be overestimated, because 
visitors will purchase freely what can be delivered 
to them promptly. Another reason which will 
probably weigh with exhibitors is the value of 
Antwerp as a trading port to this country. In 
the year 1892 no fewer than 4321 vessels loaded 
and cleared alongside the quays of this great 
centre of trade. The tonnage brought to, or 
carried from, the port, was four millions and a 
half, and of this immense trade, both as regards 
the total number of vessels and the tonnage of 
merchandise, Great Britain counted for more 
than half. Antwerp is indeed one of the most 
valuable strongholds of trade which we possess ; 
not undisputed, indeed, for every year the 
German flag is seen in greater numbers passing 
up and down the Scheldt, and here, as in every 
other trade centre, Germany is steadily gaining 
ground, 

We may, however, leave these considerations on 
one side for the present, and turn to the actual 
purpose of this article, which is, with the help of 
the plan on page 173, to give our readers some 
idea of the extent and arrangement of the Antwerp 
Exhibition, and of the location that has been 
assigned to Great Britain. As will be seen from 
this plan, the buildings are continuous, and con- 
sist of a vast hall intended for the display of in- 
dustrial arts; from this the visitor passes into 
a smaller building, devoted to electricity, and over 
a raised corridor into the Machinery Hall. None 
of these buildings are monumental in their pro- 
portions, or even elaborate in their design. There 
is, indeed, a certain amount of decoration on 
the long low facade that forms the principal 
front facing upon the beautiful Avenue du 
Sud, one of the great boulevards of Antwerp. 
But no money has been spent upon ornamental 
effects. The roofs are all small in span and simple 
in construction, the result being a long series of 
well-lighted galleries, unobstructed by heavy 
columns or the springings of massive arches. The 
diagram (Fig. 2) gives some idea of the appearance 
of the central court in the British Section when 
completed ; the width of this space will be about 
80 ft., and its length about 160 ft. ; to the right and 
left of the central court stretch the main courts of 
the section, all of them sheltered beneath well- 
lighted roofs of the form indicated in the diagram. 
It will be noticed upon the plan that a concert-hall 
forms a part of the main buildings. ‘This is an 
old and very spacious structure, having a seating 
capacity for about 5000 persons, and in it, musical 
performances and temporary exhibitions, will be 






























Fes. 2, 1894.) _ | ENGI N EER IN G. -_ 173 
THE ANTWERP EXHIBITION. 
a 
; " i 
a i Sack aes meas ehasseet 
_ HA RS. Pie 





: WH 

Soak ee a Mea a 
* SS * nee S 
tay. 






— 
————. 


eas naan 
FLAMAND ~/ 





CAPTIVE 
BALLOON, 





RUE OU _ COMPROMIS _ 

















TAILBY & PRICE "ENGS 








DIAGRAM SHOWING ARRANGEMENT OF CENTRAL Court, BritisH SECTION. 


held during thesummer. Another permanent build- 
ing in the grounds is a museum which will be found 
doubless very attractive to visitors, and in front of 
it are the Fine Art Galleries. It should be men- 
tioned that the Fine Art Section is under a control 
and organisation separate from that of the Exhibi- 
tion itself, but subject to the same distinguished 
patronage of the King of the Belgians. Such are 
the main buildings, which cover an area of 25 acres, 
or about one-third of that occupied by the thirteen 
great structures at Chicago. A suflicient part of 
the 200 acres constituting the park will be set aside 
for the landscape gardener, but much of it will be 
absorbed by important buildings and many pavi- 
lions ; the inevitable Rue de Caire shall, it is 
intended, eclipse that of the Midway Plaisance in 
Chicago; there will be a panorama, a Turkish 
village, a Chinese bazaar, a captive balloon, an 
Indian village, and so forth, but the chief of these 
outdoor attractions will be the Congo Settlement, 
nd thereproduction of old Antwerp. In the former 











upon the organisation by which the British section 
is controlled, and the prospects of the British 
Exhibit. Mr. Gerald de Courcy-Perry, the British 
Consul at Antwerp, has been appointed Commis- 
sioner-General, with the approval of the Foreign 
Oftice, and he acts in concert with an advisory com- 
mittee called the Antwerp Committee, meeting 
either in Antwerp or in London, as may be found 
most expedient, under the presidency of the Lord 
Mayor. Mr. Perry has been fortunate in securing 
the co-operation of the London Chamber of Com- 
merce, which, through the agency of a small com- 
mittee, composed of an equal number of members 
of the Council of: the Chamber of Commerce, and 
of the Antwerp Committee, is now occupied in 
obtaining exhibits for Mr. Perry. In addition to 
this, the Commissioner-General has appointed 
Messrs. Henry Johnson and Sons, of 38, Great 
Tower-street, as the authorised transport agents for 
the British Section, and this firm has, at the present 
time, more than 120 agents actively employed in dis- 
tributing information about the Exhibition amongst 
the manufacturers of this country. Under these 
Sess SSS ne favourable conditions there appears but little 
doubt that the British Section of the Antwerp 

Exhibition will, despite the shortness of the 
time now available, meet with a considecable 
measure of success. It is much to be regretted 
| that, owing to the absence of a Government grant, 
and to the fact that the Belgian authorities of the 

| Exhibition make a charge for all space occupied, 
every exhibitor will be obliged to pay for the space 

| he takes up within the section ; those of our manu- 


during the last 300 years. Realism will be carrie a facturers, however, who, after due consideration, 


Hea 2 Fades a! oy gs conclude that it will be worth their while to ex- 
pene gen yee rh mare rt m0 wo hibit in Antwerp, will scarcely be deterred from 


detail, but the most minute care will be exercised | doing so by the existence of this tax. 


in the dresses of all the occupants of these houses, | 
where the pursuits of the sixteenth century will be | 
carried on. Here also will be held many of those | 
gorgeous historical fétes and processions for which! THE question of street paving is very much’ to 
Belgium is famous. the fore in most countries. Numerous more or less 

It will be seen from the foregoing very brief | successful solutions of the problem have been 
description of the scope and character of the Ant-| brought forward. In Munich a ean has been 
werp Exhibition, that it will not be lacking either | tested for a year or two which appears to pos- 
in importance or attractions. Leaving this part of | sess considerable advantages; it is manufactured 
the subject for the present, we may add a few words | by a German firm, and consists of ground or crushed 





will be brought together such a collection of realistic 
objects as shall give a clear idea of the great district 
in Africa in which the Belgians take so profound an 
interest. In the Antwerp of the sixteenth century 
will be presented reproductions, complete in every 
detail, of no less than ninety famous old buildings 
associated with the varied fortunes of Antwerp 
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serpentine, which, with the addition of a solution, 
is pressed in moulds by hydraulic power. The 
stones used in Munich are made in two sizes, 27 cm. 
by Ill cm. by 15 cm. (10.8in. by 4.4in. by 6in.), 
and 18 cm. by 11 cm. by 15 cm. (7 in. by 4.4 in. 
by 6 in.), and they are bevelled about lem. The 
outside is dark brown, the broken surface is grey. 
The substance is exceedingly hard, but coupled 
with this great hardness it possesses a singular 
elasticity. It is possible, by a powerful stroke from 
a hammer, to make an impression in the stone, 
even near the edge, without the stone breaking or 
even losing any splinters. The experience already 
gained seems to point out that this artificial stone 
does not wear more than best granite, and even 
when worn it does not become slippery, so that 
horses stand well on it ; the traffic is comparatively 
free from noise, and the watered surface remains a 
long time damp. These are decidedly good points, 
which do not seem to be attended by any draw- 
backs so far. The price is somewhat high; at 
Munich the cost is about 1l. 7s. per square metre 
(10? square feet.) 


THE Fat or THE LOUISVILLE AND JEFFERSON- 
VILLE BRIDGE. 

In our issue of January 12 we referred briefly to 
the fall of a large bridge in course of erection over 
the Mississippi between Louisville and Jeffersonville. 
Further details of this disaster are now to hand, 
and seem to supply a pretty complete explanation 
of the failure. Unlike most cases of bridge failures, 
there appears to have been no particular fault to 
find with the design of the structure, and the 
responsibility for the accident seems to rest on the 
shoulders of the erectors. The span that fell first 
was not completely erected, and its fall was due to 
the giving way of the staging. This staging was 
fairly well designed, but showed some signs of 
settlement, which led to the determination to drive 
more piles. In order to do this, it was necessary 
to shift the traveller, so as to get at the work. 
This traveller was, however, unstable under any 
considerable wind pressure, as is not unusual, 
except when guyed. In shifting the traveller 
these guys were removed, and, on the wind rising, 
it overturned, wrecking the falsework below, and 
bringing down the whole of the span already 
erected. The piling on which the falsework was 
erected was unbraced fora height of 30 ft. above 
the river bottom, and was thus not as stable as it 
might have been, though it must be admitted that 
it is somewhat expensive to fit bracing below 
water. Above water-level the bracing appears to 
have been done pretty carefully. Shortly after the 
fall of this span, the second 546}-ft. span also gave 
way and fell headlong into the river. In this in- 
stance the span was so far completed that the false- 
work had been removed from beneath it, and trains 
carrying materials had been run over it. With 
great recklessness, however, the lateral bracing 
had not been completed before the staging was re- 
moved. At the portals a connection designed for 
47 rivets was temporarily secured by 17 bolts. 
There is thus little doubt that the failure arose from 
the giving way of the insufficiently secured wind 
bracing. The disaster apparently teaches nothing 
in the matter of bridge-building, save that certain 
contractors are prepared to run big risks. 


SHIPBUILDING AND ENGINEERING IN Norway. 

Last year appears to have been better for the 
Norwegian shipbuilding (iron) and engineering in- 
dustry than was anticipated at the outset. Most 
of the larger shipyards were fairly well employed 
during 1893, but prices naturally suffered, in 
common with those in other countries, and the 
time of building was, in many cases, inconveniently 
short. The Norwegian owners of tonnage show 
an increasing faith in the ability of the home 
shipbuilders, and no doubt the latter will, with 
every year, secure a greater and greater share of 
the orders. The tonnage built and ordered for 
Norwegian account was rather smaller during 
1893 than was the case during the previous year, 
but, notwithstanding, the tonnage ordered at 
Norwegian shipyards during 1893 was, if anything, 
in excess of the corresponding figure for 1892. In 
addition to this an odd steamer was built in 
Norway for Swedish and Danish account, whilst in 
earlier years it used to be almost entirely the other 
way. At present Norwegian shipyards are, on the 
whole, fairly well employed, a few even exception- 
ally well, but prices remain low, even if there are 
signs which indicate that owners of tonnage are 
preparing for better times; in any case, several 





very large vessels for Norway have been ordered 
lately, and the building of one of these has been 
entrusted to a Norwegian shipyard. Should a 
sudden demand for tonnage arise, Norwegian ship- 
builders are admittedly better able to cope with 
such a contingency now than they have ever been 
before, both as regards the quality of the vessels 
they build and the promptness with which they can 
complete them. Those engineering firms which 
are connected with shipbuilding establishments, 
have had their shops well employed, but this is 
hardly the case with the majority of engineers, who 
have had to fall back upon the requirements of the 
general industry for their contracts. The Nor- 
wegian Government shows, however, more inclina- 
tion to favour the home industry, and it may be 
noticed in this connection that the first Norwegian- 
built locomotives have just been delivered to the 
State railways. Another new departure is the 
manufacture of shrapnels, of which a contract has 
been completed for the Norwegian military autho- 
rities. The manufacture of wood pulp has been 
fairly busy, and the building of gas motors and 
electrical machinery is apparently also on the in- 
crease. 





Soutn ArricaAn Gotp.—The yield of gold in the Wit- 
watersrandt district in the first eleven months of 1893 
amounted to 1,332,116 oz., and the aggregate production 
for the whole of the year is expected to be about 
1,500,000 oz. The extraction of 1892 was 1,210,000 oz., 
and that of 1891 729,000 oz. It will be seen that the pro- 
duction is still advancing by leaps and bounds. 


New Prosectep SweDIsH-NORWEGIAN RAILWwAy.—A 
movement is on foot for the building of a railway from the 
Elfdalen to the Norwegian frontier. This plan seems to 
meet with considerable support, in preference to the 
Miora-Elfdalen Railway, which has been discussed for 
several years. A committee is about to be formed for the 
purpose of advancing the matter. 


CaTALocuEs.—Messrs. Elliott Brothers, and Co., of 101 
and 102, St. Martin’s-lane, London W.C., have sent us 
illustrated price lists containing illustrations of the new 
electrostatic voltmeters made by them under the patents 
of Professor W. E. Ayrton, F.R.S., and Mr. T. Mather. 
The instruments in question are of two types, one bein 
a standard reflecting instrument with a guarantee 
accuracy of ;4; per cent., whilst the other is an engine- 
room direct reading instrument, having a boldly figured 
scale which can be read at a distance.—We have also 
received from Mr. H. R. Worthington, New York, a 
copy of his illustrated catalogue, containing very full 
descriptions of his various types of pumping engines. 
The ites are all full-page ones, and are finely 
executed, 


LeEps TRAMWAYS —At a meeting of the Highways 
Committee of the Leeds Town Council on Tuesday, 
Alderman Firth presiding, the Tramways Sub-Committee 
submitted a report setting forth the conditions upon 
which the local authority may lease the tramways of the 
city toacompany. These age were gone through 
serlatim, and after being slightly altered were approved. 
It was proposed that the peop should be asked to accede 
to the conditions, and to invite tenders for the working 
of the undertaking, the letting to commence on June 1 
next, when the council will obtain possession of the 
Roundhay Park section of the system. As an amend- 
ment, it was suggested that the Highways Committee 
should be instructed to report as soon as possible to the 
council what system of traction they recommend for use 
throughout the city, and that until this report has n 
received, and the relaying of faulty lines has been com- 
pleted, advertising for tenders should be delayed. After 
a long discussion, this amendment, which received little 
support, was lost, and the original resolution was adopted 
by a considerable majority. 


Tuer Suuzer Eneine.—In the Zeitschrift des Vereines 
Deutscher Ingénieure, of January 24, 1894, an account is 
given of a Sulzer engine, with drawings. Of this account 
the following is an abstract: This vertical triple-expan- 
sion engine of 1300 indicated horse-power was lately 
built by Messrs. Sulzer, of Winterthur, Switzerland, for 
a Russian mill near Moscow, to replace an English 
engine. The diameter of the high-pressure cylinder is 
66 centimetres (2 ft. 2 in.); of the intermediate cylinder, 
100 centimetres (3 ft. 3$ in.); and of the low-pres- 
sure cylinder, 150 centimetres (4 ft. 11 in.) ; stroke, 
120 centimetres (3 ft. 11} in.); speed, 76 revolu- 
tions per minute = ft. per minute piston speed. 
The three barrels and all covers of the cylinders 
are steam-jacketed, and the jackets are carefully protected 
wi | non-conducting material, &c. The admission valves 
of the high-pressure cylinder are worked automatically 
from the governor, and there is also a second governor 
which, if the normal speed be exceeded for two minutes, 
admits air to the condenser and stops the engine. A jet 
condenser is used. Experiments made in December, 
1893, showed that, with an absolute steam pressure of 
162 lb. (11 atmospheres), the engine indicated from 1150 
to 1250 horse-power, and the mean consumption of steam 
was 11.73 lb. perindicated horse-power per hour (including 
all - water, but deducting the water from the steam 
pipe). 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 22, 1894. 

AN effort was made last week in Congress to place 
steel rails on the free list, but it failed. Makers are 
booking quite a number of small orders, as nearly all 
railroad companies are in need of repairing supplies. 
A better feeling prevails in industrial circles gene- 
rally, as a decision will be reached very soon regard- 
ing tariff duties. Manufacturing interests are prepar- 
in ~~ protests to be presented to the Senate. The 
volume of business has increased, in manufacturing, 
and on railroads; but prices continue very low, and 
will probably decline still farther. Very few new 
enterprises are heard of, though there are a great many 
on paper. The scheme for building an immense bridge 
across North River at New York City has been vetoed 
by the President; but it will come up in another 
shape, and go through. Crude iron is offered at 
14 dols. delivered, for best brands. All kinds of 
structural material have declined about 1 dol. per ton 
since the first of the year. The production of steel 
rails for 1893 shows a decline of 29 per cent. as com- 
pared to 1892, production for last year being 1,036,353 
tons. Thedecline in the production of pig iron for 
the year was 22 percent. Even with this, stocks in- 
creased, during the latter half of the year, 112,927 tons, 
The outlook for the iron trade is not very bright. 
Wages are still being reduced in both crude and 
finished iron departments. The abundance of money 
promises a revival of enterprise in many channels, 
but not until Congress has spoken definitely on tariff 
matters. There is an uneasy feeling in all direc- 
tions, and manufacturing and commercial interests 
will not make a general move until there is greater 
safety assured, 








MACHINERY v. MANUAL LABOUR. 
To THE EpitTor OF ENGINEERING. 

Srr,—Your correspondent E. A. Phipson does well 
to point out the imbecility of those who say that a labour- 
saving .nachine is an enemy to the working man and 
should be discarded. And yet, as things stand at pre- 
sent, labour-saving machinery is the enemy of thousands. 
Our present system is based on selfishness, and needs to 
be changed ; but the remedy given by Mr. Phipson is 
impracticable, because to change our present system sud- 
denly would destroy us as effectually as stopping a loco- 
motive by running it against a rock. 

There is a much simpler remedy beginning to be 
breathed abroad, but its champion is much needed, be- 
cause it seems to favour only the poor. The remedy is 
the income-tax. Let this be increased; step by step 
increasing with the amount of the income until any 
individual having more than, say, 10,000/. a year will, in 
addition to his tax on the 10,000/., require to pay over all 
he gets above this 10,000/. The labour-saving machine 
would then benefit us all, and the inventor be our friend. 


Yours truly, 
January 21, 1894, Tax. 





BALANCING OF ENGINES AND BRIDGE 
FAILURES. 
To THE EpiToR OF ENGINEERING. 

_Sir,—In my letter this week (January 26), in the twen- 
tieth line, ‘driving ” should obviously have been “‘ lead- 
ing,” I momentarily making the rough assumption that the 
engine’s centre of gravity was at the point thus indicated. 
Speaking es, one would not be far wrong thus to 
locate it. If the leading end were not supported on springs, 
but rested directly-on the axle, the engine would tend to 
revolve round that axle, instead of an axis through the 
centre of gravity. In the first line of the fifth paragraph 
‘coupled ” should read ‘‘ trailing.” 

H. Rotre. 


Brighton Works, January 27. 


To THE Eprror or ENGINEERING, 

Sir,—Kindly allow me space to disclaim any wish to 
misrepresent Mr. Rolfe, and to explain that his state- 
ment to the effect that ‘the portion of the reciprocatin 
parts left unbalanced served to equalise the crank effort,” 
appeared to imply that the portion balanced did not serve 
to equalise the crank effort, which consequently was 
| modified by the addition of balance-weights ; your paper 
|is not a school-book, that one should occupy a quarter 
| column of valuable space by reducing the latter proposition 
to absurdity. 
| The consideration of the revolving masses cannot 
| with advantage be taken apart from that of the 
| reciprocating, the latter being naturally much in excess, 
and the attainment of high speeds with safety depend- 
|ing in great degree on due provision for their equi- 
| libration; the revolving parts alone will in any case 
| be overbalanced, but regard for the road, bridges, and 
|limited superincumbent load prevents us from fully 
| balancing the reciprocating parts in a single pair of 
wheels ; my contention, then, is that we might do worse 
than follow the practice now general in America (as 
| witness the Chicago exhibits, for the fine series of illus- 
| trations of which our thanks, Sir, are due to you), and 
in spite of Mr. Rolfe’s amazement place counterweights 
| either equal or preponderating slightly on main drivers, 
|on similar centres on the coupled wheels; noting also 
that all outside cylinder, and some inside cylinder loco- 
motives on the Brighton line, and elsewhere, have the 
coupling-rods on the same side of the axle as the main 
crankpin, and will, therefore, require additional weight. 
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Accepting Mr. Rolfe’s assurance that the Americans 
know ‘hele business too well to adopt any ill-considered 
suggestion, I regret that recent evidence has confirmed 
the conviction resulting from prior experience, that a 
similar desirable state of knowledge does not universally 
exist—not even in the railway world. 

The counterweighted crank has a pair of balance- 
weights at, say, Jin. apart externally, and of great mass 
because at short radius, as against the more usual arrange- 
ment 5 ft. apart, and of small mass because at long radius, 
the latter giving greater bending moment in a horizontal 
plane, but as the crank axle has quite other and more 
serious strains imposed upon it by steam pressure, vertical 
loading, and flange impact, we may assume its dimensions 
will be fixed independently of that consideration; there 
remains then small inducement to adopt a more expensive 
form, with the concomitant disadvantage of occupying 
space, every inch of which is of value when a hot or 
thumping big end requires attention. 

In conclusion allow me to assure Mr. Rolfe that I have 
neither desire for, nor claim upon, the title of *‘ the mouth- 
piece of respectable bridge-builders,” but prefer for the 
present to remain, 

Yours, &c., 
J.D. T. 

January 29, 1894. 





BALANCING ENGINES. 
To THE Eprror or ENGINEERING. 

Sir,—There are a few errors in my letter, published in 
your issue of December 15, which are misleading, and 
which I beg to correct. 

1. On page 737, instead of ‘“‘ pressure upon cover near 
bottom,” must be ‘‘ pressure upon cover 07 bottom. 

2. On page 738, after ‘‘ For this reason it is customary 
to balance in locomotives only about half of the pressure 
of acceleration,” read, ‘‘and we have then the remainder 
of this pressure absorbed by the framing and the bulk 
pd engine, where they give rise to a milder sort of 
rolling. 

3. After ‘‘ It must be asknowledged,” read, ‘‘ that our 
stationary vertical engines are almost perfect in this 
a But the realisation of such a movement is not so 
far,” &c. 

4, Instead of, ‘‘ But even if we assume,” read, ‘* But 
even if we should consent to the disagreeable circumstance, 
that,” &e. 

Yours very truly, 
R. A. ZIgsE. 


St. Petersburg, January a 1894, 





THE HEILMANN ELECTRICAL LOCO- 
MOTIVE. 
To THE Eprror or ENGINEERING. 
Sir,—Some of your readers may be interested to hear 
that this locomotive, of which I gave a full account in 
a paper published by you in your issues of June 2, 9, and 
16, 1893, has during the last few weeks been running 
experimentally on a section of the Western Railway of 
France near Havre, and has so far given every satisfac- 
tion. It has been constructed in strict accordance with 
the details given in the above paper, and the official 
trials will take place this week, on Friday and Saturday, 
February 2 and 3. 
Yours faithfully, 
C. S. Du Ricue PRELLER. 
18, Margaret-street, Cavendish-square, W., 
January 29, 1894. 








STEAM JETS. 
To THE Epitor OF ENGINEERING. 

Sir,—We have been much interested in the various 
letters on the above subject that have been appearing in 
your valuable paper. 

Having had considerable experience in steam jets for 
some years, we have tested them in a great many ways, 
both fixed nozzles and adjusting ones, but in all trials 
we have definitely concluded that the fixed nozzle is by 
far the most reliable, and consider in work it is more 
durable, effectual, and economical than the adjustable. 
We have decided upon using ‘‘ Households Patent” in 
future with solid nozzle, feeling convinced that there is 
the greatest result from the least consumption of steam. 
We use it for hot and cold forcing, lifting and circulating, 
all of which this small instrument accomplishes with ease. 
The fixed steam jet in the blower must act in the same 
way, and no amount of adjustment can renew the worn 
nozzle. The most ona way is to replace the instrument 
with a new one when badly worn. 

Hoping you will kindly find room for this letter, 

We are, yours truly, 
: Corr, ALLMAN, AND Co., 

Icknield-square, Birmingham, January 23, 1894. 





To THE Eprror oF ENGINEERING. 
_Sir,—Seeing that your correspondent ‘‘ Vulcan ” con- 
tinues to assert the 80 per cent. fiasco, in spite of my full 
explanation and figures proving its inaccuracy, and that 
he is unable even to correctly compare those figures (an 
effort involving only the most elementary process in 
arithmetic), as evidenced by his statement of 5 per cent. 
efficiency, where the figures show approximately 12 per 
cent., work for work ; and as he has now introduced per- 
sonalities, it is useless to continue the discussion with 
him. I will, however, state, for the information of your 
readers, that the areas given in my last letter were 
measured by means of a finely-divided ivory scale, r 
with the assistance of a strong magnifying glass. In this 
Way it is not difficult to read 250ths of an inch. 








Iam loth to refer to commercial matters, but when I 
find “‘ Vulcan’s” judgment so obscured—apparently by 
personal animosity—that he makes the rash assertion to 
the effect that no sane person would put my steam nozzles 
in the ashpit of a boiler, it is time for me to state em- 
phatically that there are scores of them working most 
successfully on Lancashire and Cornish boilers all over 
the kingdom. Many of these were sent out on approval 
—that is to say, on trial—for periods ranging from three 
weeks to three months. All of these, without a single 
exception, have been kept and purchased, while some 
have actually replaced common jets on existing apparatus, 
and I have the most satisfactory reports as to the results 
obtained. 

Obviously these facts are alone sufficient to entirely 
shatter the whole of the ill-considered assertions of your 
anonymous correspondent. 


Yours ee 
. A. GRANGER. 
102, Brooke-road, N., January 23, 1894. 





COMPOUND LOCOMOTIVES. 
To THE EprTor oF ENGINEERING. 

Srr,—Desire for brevity has | sear caused a slight 
misapprehension ; permit me, therefore, to assure Mr. 
Dunlop that so long as the productions of our great 
railway works can command such uniformly flattering 
notices at the hands of your large and small contem- 
poraries, I am only gratified to observe your influential 
organ opening its columns to impartial criticism, though 
perhaps, it is too much to hope that the same will 
rewarded by evidence of progression, on the part of our 
railway companies, towards anything more remarkable 
than handsome rearrangements of designs already brought 
to reasonable perfection in the days of Gooch, Rams- 
bottom, Kirtley, and others. 

Making due allowance for the improvements in tools 
and materials, and the ample means commanded by our 
superintendents, it is rather surprising to find engines 
dating back beyond the seventies, taking their turn on 
the best express trains, with almost equal satisfaction 
alike to passengers, shareholders, drivers, and permanent 
way department ; neither is it entirely to our credit that 
recent productions in other countries have 25 per cent. 
more heating surface and tractive power, on the same 
gross weight as our own, and, as far as can be estimated, 
at considerably less cost. 

A reference to Mr. D. K. Clark’s classical work on 
‘Railway Machinery” will generally reveal an apposite 
remark on up-to-date developments, albeit matured by 
fifty years in the print. Of Stephenson’s three-cylinder 
engine, which had a 16% in. by 18 in. inside cylinder, and 
a pair of 104 in. by 22 in. outside, coupled to cranks at 
right angles to the former, he says: 

** As the movements of the reciprocating masses acting 
out of the centre line of the machine exactly balance each 
other, the tendency to sinuous action is removed, and 
fore-and-aft action remains alone to be balanced. This 
engine, accordingly, runs with very superior steadiness, 
even when unassisted by balance-weights in the wheels ; 
and from its peculiar arrangement is susceptible of a very 
perfect equilibration. It is found to give unqualified 
satisfaction on the York, Newcastle, and Berwick Rail- 
way, where it is on regular duty.” 

The cylinders were all operated by direct steam. 

Some experience with compound locomotives has led 
the writer to conclusions apparently similar to those 
arrived at by Mr. Dunlop, but as the golden opportunity 


for giving material embodiment to nebulous schemes is | Pass’ 


still distant, it will be well to confine oneself to the con- 
sideration of existing examples. The experience obtained 
with cut-off valves on simple engines in America and 
France appears to encourage their adoption for com- 
pounds, though the propriety of trip gear, as used in the 
latter country, is certainly questionable for anything 
but moderate speeds; considerable reduction of initial 
condensation may be expected from the use of short 
direct ports, whilst small valves at each end of the cylin- 
der, possibly of Corliss form, would be free from the 
objections to the use of large D-valves with the heavy 
pressures now in vogue, and which have given rise, in 
various quarters, to trials of balanced and piston valves, 
the designs of which have not hitherto promised any very 
noted success. a. 


January 29, 1894. 





SEYMOUR’S FRICTION CLUTCH. 
To THE Eviror or ENGINEERING. 

S1r,—We shall be glad if any of your readers can send 
us the name and address of the makers of the Seymour 
patent friction clutch. 

Yours truly, 
Friction CLutcu. 





BARTON SWING AQUEDUCT. 
To THE Eprror or ENGINEERING. 

Srr,—In your last week’s description of the Man- 
chester Ship Canal, you give the names of some engineers 
engaged upon the work, and, referring to Mr. Leader 
Williams’ chief assistant, say, “*his name should be 
especially associated with the Barton swing aqueduct.” 

By implication this is hardly fair to myself. Had the 
chief engineer’s name alone been mentioned, I should not, 
probably, trouble you, but relying upon the acknowledg- 
ment that your list may be accidentally imperfect, you wi 
no doubt give place to the following statement. 

I designed the whole of the ironwork of the swing 
portion of the aqueduct, from gate to gate (exclusive of 





the wedge device), including calculations and full details, 
from which the contractors made the work. 

Beyond this Mr. Hunter’s name may be very properly 
connected, for anything I know to the contrary, with the 
remainder. 

Yours truly, 


W. H. THorPE. 
Derby, January 30, 1894. 





THE ‘* LANCET” ON KITCHEN BOILER 
EXPLOSIONS. 
To THE EprTor or ENGINEERING. 

Sir,—I see that your journal and the Builder have 
been taking sides with me and other correspondents in 
correcting the fallacious teaching of a leading article in 
the Lancet on the 13th inst. 

As the Lancet seems, perhaps justifiably, unwilling to 
open its columns for the discussion of an engineering 
question (although the article invited such discussion), 
with your permission I send you a copy of the letter I 
sent to it, but which has neither appeared nor been ac- 
knowledged, and which will, perhaps, be read with 
greater interest by your readers than those of a medical 


journal : 
BURSTING BOILERS. 
To the Editors of the ‘* Lancet.” 


Sirs,—By the kindness of a friend I have read your 
article on ‘‘ Bursting Boilers,” which appeared in your 
issue of the 13th inst. 

As you are there giving currency to what has now been 
demonstrated to be an exploded engineering fallacy, as 
an engineer who has paid much attention, and had a 
lengthened experience in matters of this kind, I feel it 
my duty, in the interests of public safety on so important 
a question, to endeavour once more to counteract this 
mistaken notion as to the real cause of these explosions 
in kitchen, bath, or other circulating boilers. 

It has been demonstrated by actual experiment that 
these explosions do not occur from shortness of water, 
as is so very generally supposed—that even if a boiler 
becomes red hot, and cold water is suddenly admitted, 
no explosion will take place. But, as you rightly say, 
the boiler may crack and involve expensive repairs. 

I have before me an elaborate report of some extensive 
and expensive experiments which were undertaken some 
time ago by the Manchester Steam Users’ Association 
for the Prevention of Boiler Explosions, clearly demon- 
strating that 7 injecting cold water upon red-hot plates, 
either in small kitchen boilers or large steam boilers 
holding tons of water, there is no ‘‘immense pressure 
suddenly put upon the inside of the boiler by the 
generated steam,” as you state, and which is so generally 
believed by the public. But, on thecontrary, the pressure 
is invariably reduced, from the absorption of heat by the 
entering cold water. 

When it is remembered that the “ specific heat” of 
water, that is, its capacity for absorbing heat, is nine 
times that of iron, and more than ten times that of 
copper, of which these kitchen boilers are mostly made ; 
a little reflection and calculation by any scientific mind 
will soon show that there is not a sufficient amount of 
heat in the thin shell of the boiler to suddenly heat its 
contents of cold water up to a dangerous steam pressure. 
Besides, in the case of a thaw in the frozen circulating 
pipes, admitting water into the boiler, there would then 
be an avenue of escape for the accumulating pressure of 
steam to the open-topped supply cistern as in its normal 
condition, and the danger of explosion would have 


ed. 
It is when the boiler is quite full of water, as it generally 
is when the fire is first lighted on a frosty morning, or 
after a temporary stoppage of the kitchen fire, that steam 
begins to be generated which has no means of escape if 
the pipes happen to be frozen up, or choked with sedi- 
ment, as they sometimes are when there is no frost. 

It will thus be seen, that, with the boiler quite full of 
water, no room for steam inside, and an active fire outside, it 
is a question of a very short time when the internal pres- 
sure will be so great as to burst the boiler, however strong, 
and blow the fireplace to pieces, spreading death and 
destruction, as we so frequently witness every winter. 

During the five days’ frost from the 5th to the 9th inst., 
I have before me the records of no less than 22 of these 
explosions, attended with 7 deaths and injury to 32 other 
persons. How many more, which have not been re- 
corded, we shall never know. 

When the circulating pipes of these boilers get stopped 
up from any cause, they are at once converted into 
ordinary steam boilers without safety valves, and are, 
therefore, hermetically sealed. 

Now the man who erected an ordinary steam boiler 
without a safety valve would be considered a dangerous 
lunatic, to be taken care of, 

It is alarming to think of the thousands of these boilers 
in all good houses, and in our — buildings, which 
may at any moment in severe frost be placed in this 
ongeene position. : 

otwithstanding your disbelief in the efficacy of a 
safety valve, I submit, with all respect and in all sincerity, 
that no inclosed boiler is safe from explosion in time of 
frost without one. 

Your statement that “the pressure passes in a moment 
from nothing to infinity,” is entirely devoid of any foun- 
dation whatever, which has been proved over and over 

ain. 

Cold water is by no means such a volatile substance as 
he i gases or gunpowder, as your statement would 
imply. 

The application of a simple reliable safety valve in 
some convenient place, on or near to the boiler, where it 
would be acted upon by the first application of heat, 
would not only give escape to undue internal pressure at 
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all times, but it would also be the means of ascertaining 
at any moment whether the pipes are stopped up or not. 

Your ey omen sentence that ‘‘ the subject is one that 
should be thoroughly threshed out with a view of arriving 
at the best preventive measures,” is my justification for 
trespassing upon such unusual and forbidden ground as 
the columns of a medical journal. 

Yours respectfully, 
Epwarp INGHAM. 
213, Park-road, Oldham, January 23, 1894. 








THE FORTY-EIGHT HOURS MOVEMENT. | 


To THE Eprtror OF ENGINEERING. 

Sir,—In my letter of the 12th inst., I characterised the 
information given—‘‘ so far as it affects me ”—and the | 
statements made—‘‘as regards myself ”—by a ‘Scotch En. | 
gineer,” in ENGINEERING of the 5th inst. as ‘‘ unreliable,” | 
** inaccurate,” ‘‘ uncalled for,” and ‘‘ unfair,” and to these | 
words I adhere. Your anonymous and rather ungenerous | 
correspondent now shifts his ground, and states that Messrs. | 
Johnson’s men ‘‘challenged” me for something entirely | 
different from that which he formerly asserted they did ; | 
even his new position, however, is equally insecure, and | 
these facts of themselves entirely justify my strictures in | 
regard to what he so deliberately misstated in his last 
letter. In a word, the sole cause of complaint Messrs. 
Johnson’s men had against me in your columns, was that. 
I had stated ‘‘ Messrs. Johnson, of London, followed” 
Mr. Allan, M.P., in granting the forty-eight hours, and 
they asked me to correct this alleged misstatement. I 
wed never used such words, however, as I clearly pointed 
out in my letter to ENGINEERING of December 16 last, 
and, therefore, had nothing in this respect to put right. | 
Messrs. Johnson’s men have since written and most | 
honourably explained in your pages that the mistake into | 
which they were seemingly led, so far as it affected my- | 
self, was clearly that of your reviewer alone. When 
ostensibly, therefore, using the specific complaint of 
Messrs. i nson’s employés against me, as the pey upon 
which to hang his uncalled-for attack of incorrect and 
distorted statements, ‘‘Scotch Engineer” should really 
have made sure of his peg being sound. Having shown 
that his premises are so entirely wrong, I think I may be 
excused for dealing further with his other innuendoes and 
irrelevancies, so far as they affect me, based, as they 
seemingly are, on such a flimsy support, though these 
may appear to impartial minds as the rcal meaning after 
all for the attack. [am not aware of ever having used 
the exact words your correspondent now attributes to 
me—viz., ‘‘ the practical pioneer of the eight-hours move- 
ment in Scotland,” but, ina letter to the Dundee Advertiser 
of February 28, 1893, I wrote as follows: ‘‘ As the prac- 
tical pioneer of the fifty-one hours originally and of the 
present forty-eight hours’ weekly labour in Scotland in 
the engineering trade, I think I can speak with some 
authority on the subject of the beneficial effect of shorter 
hours,” &c., and to these words I also adhere; my 
record of over twenty-two years in short hours, and my 
more recent public movement in even shorter hours, 
fully explained in my last letter, bearing me out in what 

have stated. 

When I granted the forty-eight hours mene labour boon 
to my employés at the same pay as for longer houra, I have 
already stated I was not aware of anyone else in the 
engineering trade in Scotland having previously done so, 
either publicly or otherwise, neither, apparently, was Sir 
John Leng, M.P., who took such a prominent part in 
the proceedings ; and, considering the effect my announce- 
ment had at the time on the press and in the eyes of the 
public, I believe the people and the workers in general 
were equally at sea in regard to the matter. With the 
appropriate fairness which appears to characterise your 
valiant correspondent fighting behind his armour of 
anonymity, he not only credits me with editing the 
brochure entitled ‘‘A New Chapter in the History of 
Labour,” but he also insinuates that I either wrote or 
inspired the letters to the press which are reproduced in 
the said book. I now beg to give an unqualified denial 
to such an unfair statement and insinuation, made 
seemingly without the slightest compunction by your 
correspondent; I would also point out that, when 
going this length, your correspondent shows himself 
too clever by one half, and attempts to prove too 
much, as he seemingly throws discredit on the abilit 
of the editors of the various newspapers, in whic 
these letters appeared, to know who their corre- 
spondents were, whch discredit, no doubt, these gentle- 
men will gauge at its true value. The publication which | 
“Scotch Engineer” objects to was edited by one of the | 
rising young editors on the London press; it has been 
most favourably reviewed as a book and as a help to the 
cause of shorter hours by the press in general through- 
out the United Kingdom, if not also by the press beyond 
this country, and it will no doubt continue to stand or 
fall by its merits alone as a book. The title of that pub- 
lication, ‘‘ A New Chapter in the History of Labour,” 
was formulated and adopted by the editor (which, so far 
as it atfects my own employés and myself, appears to be 
most appropriate), together with the sub-titles, Part I., 
‘‘A Forty-eight Hours Week in the Scotch Engineer- 
ing Trade, with Illustrations,” and Part II, ‘‘ Compen- 
dium of Useful and Authentic Rules, Data, and In- 
formation on Heating, Ventilation, Hydraulics, &c., 
with Engravings.” Personally, I had no hand in the 
matter, so that your correspondent’s statements on this 
head again fall to the ground. I maysay I have hitherto 
always had the courage to put my name to anything 
I may have written to the press, as your modest corre- 
spondent knows full well, if he be the man I take him 
to be; and until he, using. seemingly from ‘‘ nowhere,” 
subscribes his name to his eo which keep 
appearing from time to time, I must decline to notice 
them further; otherwise, at some future date, I may 








DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Officiel Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


Novemser, 1893. 


i 7TIRBSENABAMWI 570 


Notr.—Each vertical line represents a market 


case of hematite, Scotch, and Cleveland iron, and II. in all other cases. 


DeEcEMBER, 1893. 


January, 1894. 


895 89227129359 HN IS 17 19 3 
day, and each horizontal line represents 1s. in the 
The price of quicksilver is 


er bottle, the contents of which vary in weight from 70 lb. to 80 1b. The metal prices are per ton. 


eavy steel rails are to Middlesbrough quotations. 


actually once more be credited with having inspired or | 


having written his letters as well as my own, for effect 
or ‘‘advertisement.” 
Tam, yours, &c., 


’ JAMES KrITH, 
57, Holborn-viaduct, London, E.C., 
January 27, 1894. 








TraMWays IN CopkNHAGEN.—The majority of the 
| Copenhagen tramway companies continue to pay excel- 
lently. One company pays its shareholders 17 per cent., 
| adding liberal sums to various funds, and another pays 
| a dicted of 14 per cent. They are all horse cars, either 
| two-storeyed with two horses, or one-storeyed with one 
horse. A steam tram, which went some six miles outside 
the town, could not pay its way, and the running has 
been discontinued. 


INCLINED GAS RETORTS AT ROCHDALE. | 


. To THE Eprror or ENGINEERING. 
Sir,—My attention has been drawn to an article in 


your issue of the 12th inst. on ‘‘ Inclined Retorts at the | 


ochdale Corporation Gas Works,” in which it is stated 
the scheme was designed by Mr. Ball, assisted by Mr. 
Maurice Graham ; whereas the whole thing is a direct 
copy of benches erected at Brentford in 1891, with one 
exception—viz., that the retorts at Rochdale are 15 ft. 
long, whereas those at Brentford are 20 ft. 


So that you may have no doubt of this fact, I forward | 


you a diagram made for Mr. McMinn, of Kensal Green 
Gas Works (Gas Light and Coke Company), to exhibit 
on the occasion of his reading his paper on ‘‘ Inclined 
Retorts” before the Gas Institute, at the Institution of 
a Engineers, Great George-street, on May 12, 1891. 
80 
Automatic Coal Gas Retort Com 
20, 22, and 23, 1892, which proves t 
drawings of the Brentford settings. 
Yours faithfully, 
! Frank Morris, 
High-street, Brentford, January 30, 1894. 
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New Narrow-Gaver Ramway 1n Norway.—The 
building of a railway from the town of Ténsberg to 
Eidsfos has been decided upon, and it is expected that 
it will prove a great boon to the districts through which 
it will pass. The whole length is about 27 miles. Whilst 
such light railways already for some years have been in 
vogue in Sweden, where they have answered remarkably 
| well, this is only the second or third venture of the kind 
in Norway. 


New Zreatanp Mripianp Raitway.—No great amount 
| of work has been done on this line during the past year. 
The only portion under construction has been the section 
| between Lake Brunner and Jackson. on the Teremakau. 
|The line is open for traffic from Brunnerton to Lake 
| Brunner, and the works on the section from there to 
Jackson are well advanced. Further a for a 
modification of the contract under which the line is being 
| constructed have been made by the company, and are 
/under the consideration of the New Zealand Parlia- 
| ment, 
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ON LOCOMOTIVE CRANE 


CONSTRUCTED AT THE INDUSTRIAL WORKS, BAY CITY, MICHIGAN, U.S.A. 


THE locomotive crane illustrated on this page is one 
of a number supplied from the Industrial Works, Bay 
City, Michigan, for putting into place the numerous 
heavy exhibits in the Transportation Department of 
the World’s Columbian Exposition, Chicago. The 
crane has a lifting capacity of 15 tons, and is carried 
on eight wheels 33 in. in diameter, arranged to runon 
a standard gauge track. The frame supporting the 
crane body is 20 ft. long by 9 ft. wide, and is of steel 
plating with cast-iron fittings, and to the top of it is 
riveted the heavy cast-iron bedplate of the crane 
proper, forming a support for the hollow steel centre- 
pin about which the crane revolves. The roller track 
is also formed on the top of this bedplate, and is accu- 
rately machined. The framing of the crane proper is 
triangular in shape, and consists of two heavy castings 
firmly bolted together, and having formed in them the 
bearings for the shafts of the crab. These bearings are 
bushed with gun-metal throughout. The jib is built 
of plates and angles. The engines comprise two 
cylinders 8in. in diameter by 10 in. stroke. By 
means of suitable friction clutches, these engines can 
work the lifting, slewing, derricking, and travelling 
motions of the crane, either independently or all at the 
same time. They are provided with a link motion 
—— gear, but the various motions can be reversed 
independently of this. For slewing the crane, an 
internal rack cast in the main bedplate is employed, 
gearing with which is a cast-steel pinion operated by 
clutches from the engine. The derricking is done by 
a chain and pulley blocks, as indicated in the engraving. 
This chain is hauled in by worm gearing operated by 
clutches from the engine shaft. The travelling motion 
is obtained by chain gearing, one chain wheel being 
mounted on the leading and one on the trailing axles. 
These chain wheels are connected by pitch chains with 
two other chain wheels keyed on a shaft driven by 
clutches from the engine shaft. The handles for 
operating all the motions are conveniently grouped 
within easy reach of the attendant. The Li is of 
the vertical type. It is 42 in. in diameter by 9 ft. 
high, and contains 200 tubes 2 in. in diameter. Its 
shell is constructed of steel. The water tank is of 
300 gallons capacity. To increase the stability of the 
crane when lifting heavy loads, track jacks are pro- 
vided as shown in the engraving. 











INDUSTRIAL NOTES. 


Durie the past week an elaborate ‘‘ Forecast of the 
Report” of the Royal Commission on Labour has been | 
going the round of the press. The ‘‘ Forecast,” as it | 
is called, bears a strong resemblance to an official | 


| 


ing hours by any central department, or by local 
authorities ; and also the passing of Acts of Parlia- 
ment for special trades, like the miners, and pro- 
bably also the conferring of powers upon any 
authority to deal with such hours as proposed by 
the Act of last session in the case of railways. 


draft report, and doubtless its publication will be | (5) On the question of the organisation of labour by 
questioned when the House meets, as a violation of | public authorities, there is little probability of any 
the recent law upon the subject of the premature | recommendation to extend the system of direct employ- 
publication of official documents. The “‘ Forecast” is| ment by the State, or by local authorities, either in 
divided into eight sections, and professes to give an| the way of tramways, bakeries, agricultural farms, or 


outline of the proposals under the several heads. If| 
the paragraphs represent approximately the Report of 
the Commission, most people will agree that the 
result of all their labours, vast mass of publications 
of evidence, special reports, indices, &c., will be 
| lame and impotent conclusions on most of the burning 
questions relegated to them. (1) It appears that no 
extension of the existing law relating to labour 
organisations will be recommended. Some had sug- 
gested that trade unions should have the power of suing 
and being sued, and of legally enforcing, by process 
of law, agreements, &c., even to the extent of contri- 
butions and benefits. It is whispered that some of the 
so-called labour men on the Commission were favour- 
able to the absurd proposal to extend the legal liability 
of the unions. That would be the surest way of 
crushing them. (2) It seemsalso that the Report will 
be adverse to the power of enforcing arbitrations by 
legal means ; to the appointment of official arbitrators 
or investigators of labour disputes ; and to the esta- 
blishment of boards of conciliation similar to those 





municipal workshops, or even by the extension of the 
system of labour bureaus or registry offices. The 
municipalisation of the London docks is not likely to 
be approved. But the opposition of the Commission to 
the proposals recently made, as regards these matters, 
only leaves us where we were. Municipal authorities 
have vast powers now, but in special cases they have to 
seek the direct authority of Parliament by a special 
Act, or by Private Bill legislation. The Manchester 
Corporation has become the chief proprietor in the 
Manchester Ship Canal, and numerous municipal bodies 
have their own gas, water, and other works, and also 
the tramways in their hands. No curtailment of 
these —— is suggested. What is opposed is a 
general Act conferring upon these authorities the right 
of entering into competitive trade with the ratepayers’ 
money. (6) It is said that the Commission will recom- 
mend an amendment of the law as regards picketing 
and intimidation, on the lines, probably, of the Bill 
introduced into the last Parliament. (7) They are not 
likely to agree in recommending any large extension 


established in France and Belgium. The attitude of | of the Factory and Workshops Acts, either as regards 


the Commission would appear to be to leave the law | ‘* out-workers,” or interference with adult workers, 
alone, as it is, and not even to give their sanction to|or even a large increase of the inspection staff. 
the Board of Trade Bill of last session. (3) They! (8) Generally, it is said, there is considerable diver- 
apparently do not favour the establishment of a sepa-| gence of opinion with respect to the proposed amend- 
rate Labour Department, or even the extension or| ment of various Acts relating to industrial matters. 
enlargement of the powers of the existing Labour | The indications above given show that the solution of 
Department of the Board of Trade. (4) The Com-| the labour question is as far off as ever, in so far as 
missioners regard the universal eight-hours day as| the Report of the Commission is concerned. It is not 
impracticable ; they are opposed to an implication of|only probable, but certain, that there will be a 
eight hours as the normal day in labour contracts and | ‘‘minority report,” possibly more than one. The 
agreements, unless expressly stated. They are not| lame conclusions and unsatisfactory recommendations 
likely to recommend a system of trade option, i be the Commission are not surprising to those who 
'trade exemption ; will oppose the regulation of work-| understand the labour problem ; the surprise rather 
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is that any man, or number of men, could have 
supposed that a labour revolution would result 
from such a Commission. It was heterogeneous 
from the first. To a great extent experts were ex- 


cluded from the Commission. Men of no large prac- | 


}and the progress of the works will be watched with 


interest, and two tests will be applied as to the failure 
or success of the undertaking, namely, the cost as 


|compared with the tenders of contractors, and the 


quality of the work done. If these tests are satis- 


tical experience were substituted for men who had factorily applied, and the conditions are fulfilled, 


devoted a long life’s study to the labour question. 
There was a preponderance of extremists on the Com- 
mission, of men whose opinions were so divergent that 
agreement was next to impossible. The Report repre- 
sents eight years, nearly, of wasted effort, except in 
the collection of materials. 

Some very disquieting rumours are afloat as regards | 
the Employers’ Liability Bill. It is said that the | 
Lords will support Lord Dudley’s amendment in pre- | 
ference to the milder amendment of Mr. MacLaren, | 
and thus render an agreement with the Commons im- | 

ossible, It is rather difficult to believe that the Upper | 

louse will invite a conflict with the House of Com- | 
mons and the working classes generally upon a matter 
of such small import as the contracting-out clause | 
of the Bill. Ifthe Bill really rendered mutual insur- | 
ance societies impossible, there might be some reason 
for this extreme attitude of the Peers. But this is not | 
so. There is no earthly reason why the London and 
North-Western, and the London, Brighton, and South | 
Coast Railway Companies and their men, should not 
goon just as they have done in the past—with, of 
course, this simple exception, that if an injured man 
neg the chances of law to the provision offered 

y the company, or the insurance society in its name, 
he will be at liberty to appeal to the law. But work- 
men generally are not such fools as to throw away a 
real and secure benefit for the chance of a pound 
or two more in a particular case, They are not fond 
of law ; they dread it almost as much as they do the 
workhouse. If anything, they are usually almost too 
ready to accept compensation, however small in 
amount, rather than appear as litigants. But in the 
case of the two companies named all agree that pro- 
vision is made with no parsimonious hand. This is 
the real strength of the institution. Moreover, the 
fact that Government workmen will come within the 
scope of the measure is another guarantee for the 
reasonableness of its provisions, The one way out of 
the difficulty, and apparently the possible deadlock 
with respect to the Bill, is an exemption, in certain 
cases, of agreements made prior to the passing of the 
Bill, for a short period, say three years, in order to see 
the operation of its provisions as regards the insurance 
societies in existence. Most of the largest employers 
of labour in the House of Commons support the Bill ; 
legal opinion generally is favourable toit. The diffi- 
culties are exaggerated by opponents of the Bill, while 
the possibilities of orl te «3 agreements are mini- 
mised. If any body of men have a right to fear its 
provisions, it is the shipowners, not railway companies 
or the mineowners, nor the generalrun of employers, 
because of the acknowledged dangers of the sea, and 
the difficulties on board ship, on the open sea. 


Apparently some alarm haz been felt in certain 
circles by the announcement that the London County 
Council had resolved to start some ‘‘ municipal work- 
—. It was but reasonable that some alarm should 
be felt at the rather bald statement that the Council 
had so determined, but there is really no need for 
alarm. The Council had previously decided to execute 
certain works on its own account, without the inter- 
vention of a contractor. Persons may differ in opinion 
as to whether the resolve was wise or otherwise, but 
the resolution was passed after a long and rather severe 
debate. Having so resolved, it would be madness and 
the extreme of folly not to provide the necessary 
plant and appliances for carrying on the work. The 
Egyptians tried to compel the Israelites to ‘‘make 
bricks without straw,” but this was done as a punish- 
ment. If the Council is to try the experiment of 
executing its own work without the intervention of a 
contractor, the staff must be supplied with all the 
requisites for the work, or the experiment cannot 
have fair play. What should we think of the muni- 
cipal council who resolved to manufacture and 
supply its own gas, and then refused to find the money 
for erecting the retorts, or even the gasholder to hold 
the gas when made? Even those most opposed to the 
experiment must admit the reasonableness of the plea 
that, having the work to do the staff must not only 
be efficient in itself, but must have the best appliances. 
The most damaging statement in opposition to the 
vote was that the Works Committee had not rendered 
a single account, although some twenty-five works had 
been completed by the committee. Another member 
of the Council stated that the Works Department had 
not proved a success up to the present time. These 
statements were not refuted at the meeting when made. 
How comes it, then, that certain members have boasted 
of the splendid success and of the great saving effected? 
Facts and figures are the best evidence in such a case. 
The total vote, as a preliminary, was 44,200/., for 
workshops, stables, offices, machinery, boiler-house 





and boilers, engines, shafting, &. The experiment 


then the future of the London County Council will be 
comparatively smooth. 


Throughout Lancashire a decidedly better feeling 
prevails both in the engineering and iron trades. This 


|1s attributed mainly to the increased activity in the 
| shipbuilding centres of the North of England, and the 


announcement of the large weight of work to be given 
out by the Government in connection with the new 
naval programme, Other than this there does not 
seem to be, at present, any substantial improvement in 
the state of trade in the several districts. The heavy 
stationary engine builders keep tolerably well engaged, 
and some of the machine tool makers are fairly well off 
for work, while the boilermakers report more work 
coming forward than of late. But locomotive builders 
are still slack, and the shipping branches of industry 
on the Mersey are depressed. The most reassuring 
feature is that a hopeful tone is prevalent, and the 
general expectation is that the course of trade is mov- 
ing slowly, but surely, towards general improvement. 
The absence of all tendency to labour disputes is 
another good sign, and when work is again abundant 
the men should not forget that there has been no dis- 

osition on the part of the employers in all these 
ieamehes of industry to reduce wages, or interfere 
with the hours of labour, not even where the fifty- 
three hours were conceded, when the custom was not 
in all districts universal. In the iron trade generally 
the indications are fairly good. The tone has been 
strong as regards all descriptions of raw material, with 
an upward tendency in prices. Considerable business 
has been put through in pig iron, and makers are 
asking for better prices. This would not be the case 
if there was any doubt as to the probable improve- 
ment in the iron and steel industries generally. In 
the manufactured iron branches more business has 
been done of late; with more doing, there has been 
a firmer tone in prices, but no quotable advance upon 
late rates has been made has yet. In the steel trade 
considerably more business has been done, with a 
hardening tendency in prices. Manufactured steel 
shows even a more decided improvement, with upward 
rates. On the whole, the outlook is decidedly better. 
Confidence is being restored ; men feel that they have 
reached the lowest level, and that a movement has 
begun towards a higher plane. This feeling will react 
upon stagnant industries, and give a stimulus to trade 
generally. 

In the Sheffield and Rotherham district the improve- 
ment in trade is noticeable in the heavier industries 
generally. The file trade is steadily improving, and 
engineering and foundry work is more in request than 
for some time past. Singularly enough, silver and 
plated goods are in better request than in what is 
usually regarded as the busy season, just before and at 
the Christmas holidays. The other general local in- 
dustries are feeling the upward movement, and the 
impression is that, as the year advances, so will the 
improvement become more and more pronounced in all 
departments of local trade. As regards labour ques- 
tions, there is an almost total absence of disputes or 
rumours as to disputes, sothat here, again, there is a 
good sign as to the future. 


In the South Wales districts some iniprovement is 
manifest in the iron and steel branches. An active 
demand has set in for colliery tram rails, and some 
fairly good orders have been secured. The inquiries 
for heavy rails have not been large, however. The 
wagon builders are busy, particularly for colliery 
purposes, and a substantial advance in prices has 
been obtained. The pig-iron market has been 
firmer, and warrant hematites have advanced 8d. 
per ton, though the price of Welsh hematite did 
not follow the lead. Cumberland hematite has 
been in demand, Inquiries for plates have been 
numerous; and as the northern makers ask higher 
rates, the Welsh makers will be more active. It 
is reported that several large buyers of tinplates 
have been in the district inquiring, but no business of 
any weight has been done. The shipments went up, 
but this was owing to previous delays. On the other 
hand, some large works have been stopped for 
want of orders. But the outlook, on the whole, is 
better than it has been. 


In the Wolverhampton district active inquiries 
continue for the various classes of iron, and most of 


the makers are fully employed, although one or two. 


makers of the higher-class qualities are a little slack. 
The expiring contracts of last year are being renewed 
on favourable terms generally, while orders for bars, 

lates, sheets, and hoops are coming in at a good rate. 
Most of the mills and forges are in full swing, the 
general volume of trade showing a heavier average 





than last month. Little delay is experienced in 
getting the necessary specifications, as buyers are not 
willing that there thall be any hitch in deliveries, 
The old list prices are being well maintained, the 
firms generally preferring to hold back rather than be 
tempted by offers involving a concession from the old 
rates. Nevertheless, the stocks in makers’ hands are 
increasing somewhat, by reason of the fact that other 
districts are able to send consignments into Stafford- 
shire. In finished iron there is a demand for medium 
and common bars, plates, and sheets. Some under- 
selling has taken place by limited liability companies 
that are rather pressed, but otherwise prices generally 
are well maintained. The complaint of buyers is that 
the rates are too high, but they said the same thing 
when prices were lower. The tendency is undoubtedly 
to higher prices, and not to any reductions at present. 
In this large and busy district all labour questions are 
quiet at present. 

In the Birmingham district there is more activity 
generally than there has been. As regards pig iron, 
the demand is in excess of the supply, and prices are 
firm, in sympathy with the northern markets. The 
local industries generally are looking forward to im- 
proved conditions, and the men generally are returning 
to full time. The staple trades are so various that they 
feel the slightest impulse, and this has been given and 
felt in various ways. There is an absence of labour 
troubles in the district, and none appear to be looming 
in the distance or near future. 


There is apparently a spurt in the railway industries, 
for the wagon works at Wolverhampton and the 
general railway shops at Crewe are again working full 
time, after a period of short time. All these things 
indicate a revival of activity, though the spurt forward 
is nearly always quite as slow as the wave of depres- 
sion when it sets in. There is, asa rule, more con- 
fidence in a revival of industrial activity when it comes 
on slowly and cautiously than in sudden fits and 
starts, which are unhealthy signs. 


The nomination, by the Speaker of the House of 
Commons, of Lord Shand as chairman of the Miners’ 
Conciliation Board, and his acceptance of the post, 
seem to have given general satisfaction. Failing 
Lord Rosebery, who was impossible, on account of 
his Foreign Office duties, perhaps no better selection 
could have been made than Lord Shand. He is a 
lawyer, but heis more thana lawyer. He has wider 
experience than the mere professional man. Besides, 
he has had some experience in industrial matters, 
which will help to fit him for the onerous duties 
which he has undertaken. It is not expected that 
any serious hitch will take place in the negotiations 
relative to the constitution of the Board. Of course 
the representatives of the men will strenuously urge 
their view of the case, and perhaps the chairman’s 
influence will be felt in determining a basis for wages 
calculations. Some basis is inevitable, and the good 
sense of the Board will not fail to adjust the ground- 
work for subsequent negotiations when rendered 
necessary. In all the mining districts the one point 
looked forward to is the date of the conference when 
the negotiations will be resumed ; meanwhile there is 
little friction in the working of the collieries. 


At the quarterly meeting of the Joint Sliding Scale 
Board for the regulation of wages in the iron and 
steel trades of South Wales and Monmouthshire, it 
was agreed that wages should remain as they were, 
though the selling price would seem to justify a reduc- 
tion. The rates paid, therefore, will remain as at 
present for the current quarter. The dispute which 
had existed for a time among the men at Ebbw 
Vale was dealt with by the committee. After some 
discussion, the matter was provisionally arranged in 
an amicable manner. The general coal trade of South 
Wales maintains its activity, though the demand for 
house coal has slackened considerably in consequence 
of the mild and open weather. The shipping trades 
have been fairly busy of late, and there appears 
to be a hopeful feeling as regards shipbuilding and 
engineering in the near future. Generally the 
hostile manifestations of some of the labour party 
have cooled down to a considerable extent, and 
there is less friction as regards the Wages Scale Com- 
mittee in the coal trade than for a couple of years past. 


At the general meeting of the London and St. 
Katherine Docks Company, recently held, the chair- 
man stated that the men were well contented with the 
terms and conditions under which they worked. Two- 
thirds of the total, 7500 in all, were in receipt of over 
20s. per week on the average, so that the dockers in 
London are in more regular work thanformerly. The 
coal dispute dislocated the work at the docks as else- 
where, and the work at the Port of London had been 
dull, but in some respects an improvement had set in, 
pointing to a revival of trade. 


The Lord Mayor’s appeal for the unemployed has 
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only realised about 800/. The reports state that, with 
a single exception in each case, no member of Parlia- 
ment, no member of the City Corporation, and no 
member of the London County Council has sent in 
a subscription. Perhaps it is significant, but it is sig- 
nificant in the sense of want of confidence in the 
scheme, not of want of sympathy with the object, or 
intent of the committee. Probably the constitution 
of the committee did not inspire confidence; the report 
did not commend itself generally to the subscribing 
public. 





Notices of a reduction in wages of 5 per cent. have 
been given to the workers at the Belfast shipbuilding 
yards. Over 3000 men are affected, including the iron 
ship builders—-platers, riveters, blacksmiths, holders- 
up, drillers, boilermakers, caulkers, &c. The proposed 
reduction is to date from February 15. The engineers 
do not seem to be included in the reduction, in so far 
as the notices at present extend. 

It seems that overtime is being extensively worked 
at Portsmouth Dockyard, over 1200/. being so paid 
last week over the week previous for overtime alone. 
{f this is to be the result of the eight-hours day, of 
what benefit is it to the workless? This aspect of the 
question will be watched with care by members of 
Parliament. 





A serious dispute again arose in connection with the 
boot and shoe trades at Northampton, threatening to 
involve the whole trade in a lock-out all over the 
country. Fortunately, an arrangement was entered 
into by which all the matters in dispute will be dealt 
with by the Conciliation Board, so that probably the 
questions at issue will be finally settled without further 
dispute. The whole trade is undergoing a great change 
in the conditions of working. 





RECENT BREAKWATERS AND SEA 
DEFENCES IN ITALY.* 
By Chev. L. Luice. 
Part I. 


AxBouT 1860 the gradual unification of Italy rendered 
better, speedier, and cheaper means of communi- 
cation, necessary. With this object, the Italian railways 
were first developed, so that the length of lines in opera- 
tion, which amounted in 1860 to 425 miles, has now been 
increased to 8760 miles, whilst some 1000 miles are in 
course of construction. The Government also devoted 
attention to the improvement of ports and harbours, 
which along the extensive coast line of Italy, studded 
with numerous islands, are most important for commercial 

urposes, and especially for goods not suited for the 
rates of railways. Previously to 1860, the ports 
so long neglected were all quite inadequate for the re- 
quirements of the mercantile service, then being rapidly 
transformed from sailing vessels to steamers. 

The State provides for all new harbour works, as well 
as for the maintenance of existing works, and it bears all 
the expense of harbours of refuge and naval ports ; but 
in the case of commercial ports, the provinces and com- 
munes concerned, defray from 20 to 60 per cent. of the 
cost, according as the quantity of goods shipped or dis- 
charged exceeds 250,000 tons per annum, or falls below 
it, down to a limit of between 25,000 and 10,000 tons. 
Ports with less traffic than 10,000 tons per annum are de- 
— on their municipalities, with a subsidy from the 

tate, 

The Government provides for the improvement of the 
larger ports, such as Genoa, Naples, Palermo, Venice, 
Savona, Leghorn, Ancona, Cagliari, Catania, Messina, 
and others. Moreover, owing toa gift of 800,000/. from 
the Duke of Galliera for the improvement of the Port of 
Genoa, the State undertook more extensive works there, 
at a total cost of 2,600,0007. The total expenditure on 
harbour works since 1860 amounts to 13,972,500/., 
namely, 8,938,2002. on new works, and 5,034,300/. on 
maintenance; whilst an expenditure of 2,400,000/. on 
harbour works in the next ten years has been authorised. 

The main improvements have hitherto consisted of 
protective works, only a small amount having been spent 
on new quays or the improvement of old ones. Genoa, 
Venice, and Savona are the only ports that have been 
regularly developed to meet the requirements of the 
existing trade, the internal arrangements of the other 
ports being in progress. The breakwaters constructed in 
the last thirty years have been designed with the double 
object of sheltering deep outer harbours, capable of 
affording safe anchorage for the largest vessels, and at 
the same time insuring smooth water in the inner har- 
bours, which is indispensable for the rapid and economical 
transfer of goods between a vessel and the quay, or to 
small coasting vessels and lighters, still largely used in 
all Italian ports. These works exhibit a radical trans- 
formation in the methods of construction, the successive 
steps of which can, perhaps, be not more clearly observed 
in any other country. 

Rubble- Mound Breakwaters.—Formerly breakwaters 
were constructed by a deposit of rubble stone of various 
sizes, to secure a more solid mass, the larger stones being 
laid on the outer slope above the water level, where most 
exposed to the waves. This method was suitable when 
appliances for lifting heavy blocks were little used and 
very costly, and where stone was abundant and cheaply 
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procured of good quality and adequate size, and where 
the depth of water did not exceed 50ft. The Molo 
Vecchio and Molo Nuovo at Genoa, the breakwaters at 
Oneglia, at Porto Maurizio, at Torre Anunziata, and 
others, were thus constructed (Fig. 1, next page). The 
width of the mound, exclusive of the parapet wall and 
the quay (a quay being usually constructed in Italy 
under shelter of the wall so as to be serviceable for 
anchorage or commercial purposes), varies at the water 
level from 40 ft. to 65 ft., being raised from 10 ft. to 13 ft. 
above sea level, according to the exposure. ‘The outer 
slope of the mound is about 3to 1 if, as at Genoa, stones 
weighing from 2 to 8 tons are available for facing it ; and 
with smaller stones it is 4 or 5 to 1. In the Gulf of 
Genoa the waves from S.S.W. are often about 20 ft. high. 
The inner slope of the mound is about 2 tol}. This 
method of construction, however, besides being costly, 
needs continuous and expensive maintenance, as the 
portion of the mound above water is constantly disturbed 
by the waves, and the salt water and the heat of the sun 
disintegrate the stones. Thus the average cost of main- 
tenance of the Molo Nuovo at Genoa, 1970 ft. long, during 
1877-86, was 10807. per annum, or lls. per lineal foot ; 
and at Porto Maurizio and Oneglia, 1686 ft. and 2132 ft. 
long respectively, the expenditure is 5207. and 480/. per 
annum, or 63. and 4s. 7d. per lineal foot (see Table I., 
in a future issue). The system is expedient where 
stone is abundant, where it can be procured in blocks of 
2 tons to 10 tons, and in a moderate depth where the force 
of the waves is not very great. It is also suitable for 
small harbours in which the limited funds do not admit 
of a large outlay on plant, or a considerable capital ex- 
penditure, for which reasons the system has been recently 
adopted for the breakwaters at Porto Torres, in Sardinia, 
Porto Maurizio, Oneglia, Marsala, Sestri, Levante, and 
other places where the depth is under 33 ft., and stone is 
abundant. Where these conditions do not exist, but good 
concrete can be made cheaply, owing toa good supply 
of hydraulic lime or pozzuolana, concrete blocks have 
been substituted for rubble. At first the mound was 
formed by depositing these blocks at random, with slopes 
of 2 to 14, as in the curved breakwater at Leghorn, built 
by Poirel in 1853-64, 3900 ft. long, ina depth of 33 ft., the 
base of which, made of concrete blocks of 13 cubic yards, 
cost 330,000/. (Fig. 2). The superstructure cost 150,000/., 
so that this breakwater cost about 123/. per lineal foot. 
The blocks, however, on the sea slope need constant re- 
newal, at an annual cost of 1520/., or 7s. 9d. per lineal 
foot. This type has not been adopted elsewhere in Italy, 
owing to its large cost in construction and maintenance. 

Rubble-Mound Breakwater Capped with Artificial Blocks. 
—From 1860 to 1870 a capping of artificial blocks above 
the water level, on the top of a rubble base, was tried by 
Italian engineers. The blocks were generally built in 
situ of concrete or of masonry, the former, though more 
expensive, having given the best results. Breakwaters at 
Ancona, Castellamare, Palermo, Savona, Lido, con- 
structed about 1880 (Fig. 3), Malamocco, and Porto 
Empedocle, are examples of this type, which is prefer- 
able to the preceding one. When the blocks, being under- 
mined at the base by the waves, rolled down the outer 
slope, fresh blocks were constructed, so that the mainten- 
ance of the exposed upper part was simple, but more 
costly than even that of the former type, the annual cost 
at Ancona being 17s. 5d. per lineal foot, and at Savona 
16s. 3d., and correspondingly high at the other places. 

Rubble Core Protected by Random Concrete Blocks.— 
From 1870 to 1880 the protection of artificial blocks was 
extended down the slope below the water level, like the 
Marseilles breakwater, the model for all Italian engineers 
up to 1880. In this system, suitable for depths of 50 ft. to 
65 ft. or more, the rubble core is carried up to the limit of 
the wave action, at about 20 ft. below the mean sea level 
in very exposed sites with waves of 16 ft, to 20 ft. in 
height, like the port of Catania, and about 15 ft. below 
the water level where less exposed. The portion above 
these limits is constructed of a nucleus of ‘large stones 
faced with concrete blocks raised from 10 ft. to 15 ft. 
above sea level. These blocks are commonly made in 
Italy of 1 part of lime mortar, 2 of pozzuolana, and 
6 of broken stone, hydraulic lime being seldom used, 
and cement very rarely. The sizes of the blocks are 
from 11} ft. by 6 ft. by 4% ft. to 13 ft. by 6} ft. by 64 ft. ; 
and they are deposited at random, a few courses only 
being sometimes laid at the water level. The breakwater 
at Catania (Fig. 5), protected by random blocks from 
23 ft. below the water, and with blocks in courses 
at the top, the breakwater at Bari, protected by blocks 
from 13 ft. below the water, and the breakwaters at Bosa 
and Ortona, are of this type. This use of blocks, how- 
ever, is neither structurally nor economically advan- 
tageous. The slopes are not stable unless the base is at 
least double the height, or the blocks are very a and 
the heavy seas, rushing through the large spaces between 
the blocks, disturb and disintegrate them, till at last, 
being gradually reduced in size, they are washed away, 
and have to be renewed. Thus the annual cost of main- 
tenance of this type of breakwater is 5s. 4d. per lineal 
foot at Bari, 5s. 6d. at Catania, 7s. 9d. at Ortona, and 
more elsewhere. 

Rubble Core Faced with Blocks in Courses.—In designing 
the new harbour works at Genoa, situated in 50 ft. to 
95 ft. of water, a system combining the maximum sta- 
bility with the minimum quantity of material was 
adopted by Parodi in 1879 for the Molo Galliera, in place 
of the facing of random blocks originally proposed 
(Fig. 6). The base of the breakwater was formed of 
rubble stone weighing from 11 Ib. to 110 lb. in the inside, 
and 5 tons to 50 tons and more on the outside, and was 
levelled off on reaching the limit of wave-action on stones 
exceeding 220 lb. in weight, which in the most exposed 
parts of the Mediterranean, such as Genoa and Naples, 
where with gales from S.S.W. the waves may attain 





21 ft., is about 21 ft. below mean sea level. The portion 
above this limit, exposed to the force of the waves, was 
constructed with concrete blocks laid dry im regular 
courses, close together, and stepped back 6} ft. with a 
rise of 5? ft., giving a 1 tol slope approximately. In 
later breakwaters built on this model the set back w:s 
greatly reduced, giving a slope of ? to 1 andless. A 
slighter section of the same type was also adopted for the 
Molo Giano at Genoa, constructed in a depth of from 16 ft. 
to 52 ft., and only exposed to waves from the south-east not 
exeeeding 10 ft. in height (Fig. 7). This arrangement of 
blocks, shown in Fig. 16, page 168, proved so satisfactory 
that it has been adopted for almost all new breakwaters 
in Italy since 1880, as, for instance, at the breakwaters 
of Naples, as shown in Fig. 15, page 168, one of which ex- 
tends into a depth of 105 ft., an also in the smaller works 
at Cagliari (Fig. 8), Santa Venere, and Licata, as well as 
out of Italy, at Cette in 1885, and at Libau. 

Core of Small Rubble faced entirely with Blocks in Courses. 
—In all the previous types the facing of concrete blocks 
was limited to the portion specially exposed to the waves. 
Owing, however, to the success resulting from blocks in 
courses, this facing was extended to the sea hottom, so as 
to reduce the slopes and the cost of the rubble core, for 
which also small stones could be used. This system has 
been carried out with great success in several places in 
Italy, where stone was scarce, or of small size, or inferior 
in quality. Thus in the breakwater extension at Civita 
Vecchia (Fig. 9), in a depth of 65 ft., the rubble base was 
only raised to 52 ft. below sea level, on which two walls 
of concrete blocke (13 ft. by 64 ft. by 6} ft.) were built, 
with an inner core of rubble of all sizes and weights, In 
the breakwater della Vegliaia at Leghorn (Fig. 10) the 
blocks were laid directly on the sea bottom, partly for 
want of good stone of adequate size to form the base, and 
partly because the breakwater, resting on a rocky bed, 
was in no danger of being undermined by the waves. 
Crevices, however, containing sand, were filled up with 
rubble to insure a solid and uniform foundation. The 
eastern breakwater at Barlette, and the breakwaters at 
Cotrone and Salerno (Figs. 11 and 12), were similarly 
constructed, the last resting upon a bed of sand suffi- 
ciently compact to be unaffected by the waves striking 
the breakwater. With a softer bottom, it would be 
necessary to protect the bottom of the outer slope by an 
ag of rubble, as in the western breakwater at Cagliari 
(Fig. 8), or with a row of concrete blocks in front of the 
lowest course, as in the breakwater extension at Porto 
d’Anzio, where the structure was undermined at first by 
the action of the waves on the sandy bottom. 

Other Protective Works.—As breakwaters built with 
blocks in regular courses do not break the waves as much 
as random blocks, waves from a particular direction may 
tend to slide along their face into the harbour, as in the 
case of the Ponte Paleocapa at Genoa, exposed to waves 
from the south-east with a maximum height of about 
64 ft. To obviate this, the coursed blocks were laid so as 
to form a series of spurs, projecting about 10 ft., which 
divide and break the waves satisfactorily (Figs. 13 and 14). 


(To be continued.) 





UTILisiInc THE WinD.—The Netherland Society for 
the Promotion of Industry offers a prize of 30/. for 
the best paper setting forth means to obtain energy from 
windmills, to accumulate this energy electrically, and to 
transmit it or to make it transportable. The Society 
desires, more particularly, answers to the following 
questions: 1. What is the average energy a common 
windmill is able to produce, per day of 24 hours, in com- 
bination with an electric accumulator ; what would be 
the installation most suitable to this effect, and what 
would be the cost of 1 horse-power hour? 2. Is it pos- 
sible, from an economical point of view, to apply the new 
aerial motors on an extensive scale for the accumulation 
and the utilisation of this energy ? If so, what mechanical 
appliances would be required for this purpose? A design 
for a supposed application of the system to provide light 
and power to a factory is required as an illustration of the 
means proposed by the author. The drawings accom- 
panying the paper must be made on white paper on a 
seale of 3. Answers must be sent before July 1, 1894, 
with the author’s name in a closed envelope, to the 
General Secretary of the Society, F. W. van Eeden, at 
Haarlem, Holland, from whom further information may 
be obtained. 

_Brie1an Rar_ways.—The length of railway in opera- 
tion in Belgium at the close of 1892 was 35903 miles, 
upon which there were 2866 locomotives, 4314 passenger 
carriages, and 59,348 trucks and vans. The number of 
passenger tickets issued during 1892 was 88,225,605, while 
the quantity of heavy goods carried was 41,158,459 tons. 

he revenue collected from passengers was 2,446,738/. ; 
from baggage, 60,1221. ; from goods, 4,432,554/. ; and from 
miscellaneous sources, 456,117/.; making an aggregate of 

7,395,532/. for the year. The working expenses of the 
twelve months having been 4,301,144/., the net profit 
realised was 3,094,388. The ratio of the working ex- 
ag to the traffic receipts stood in 1892 at 58 per cent. 

he staff employed comprised 53,605 persons, viz., 10,423 
functionaries of various kinds, and 43,182 agents and 
workpeople. The number of persons killed during the 
year was 151, while 1008 were injured. The Belgian 
State lines figured in these totals as follows: Length of 
line in operation, 20308 miles; locomotives, 2091; pas- 
senger carriages, 2841; trucks and vans, 44,287; - 
sengers carried, 68,515,978; goods carried, 26,029,140 
tons; revenue acquired, 5,650,018/.; working expenses, 
3,268,507/. ; net profit realised, 2,381,511/. ; ratioof work- 
ing expenses to traffic receipts, 60 per cent. ; functionaries, 
7917; agents and workpeople, 34,964; persons killed, 
104 ; persons injured, 962. 
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Steam Firr FiLoat,—Messrs. Merryweather and Sons 
have just completed at their Greenwich works a steam 
fire float for service on the Mamoudieh Canal in Egypt, 
on the banks of which are several cotton warehouses. 
The vessel is 60 ft. long, 104 ft. beam, and her draught 
is 18in. She is flat-bottomed, and there are three main 
compartments, one forward with a reel carrying 3000 ft. 
of canvas, one aft with a cabin for the men, while the 
centre compartment is occupied by the machinery. The 
boiler, which is vertical, is 3 ft. in diameter, having 470 
curved and inclined tubes of ; in. metal, and the work- 
ing pressure is 120 lb. to the square inch. The engines 
are of the usual Greenwich pattern, the steam cylinders 
being 12} in. in diameter, and the pumps 94 in., the 
stroke being 8 in. They work at about 180 revolutions 
per minute. Corliss rotating valves are fitted. The 
pumps are double-acting and of gun-metal, while the 
working parts of the engine are steel. The engine is 
fitted on a wrought-iron bedplate. A feature in the boat 
is the use of two jets on either side for propulsion. 
There is a T-piece connecting with the pumps fixed 
against the engine-room bulkhead, with a stuffing-box at 
each end. The pipes which pierce the sides of the 
hull, and to which the nozzles are fitted, rotate in the 
stuffing-boxes. The supply to these pipes and nozzles is 
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controlled by a sluice valve. The pipes are rotated by 
bevel gear and handwheels convenient for the man at 
the wheel. The suction chamber is in a separate com- 
partment forward of the engine-room, and fitted with six 
strainers, and while there is an inlet at each side, either 
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may be closed to prevent choking the pumps when the 
boat is against the quay oronone sidelying inmud. Six 
delivery outlets are fitted, three on either side, and the 
capacity of the pumps is said to be 2000 gallons per 
minute. 
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AMERICAN v. ENGLISH RAILWAY 
CARRIAGES. 
To THE EprTorR OF ENGINEERING. 

S1r,—So much is heard in England regarding the supe- 
riority of the American railway carriages, and at the same 
time one reads of so many serious accidents (so numerous 
that in October one American paper had a column headed 
“‘The Daily Smash”), that some remarks comparing the 
two types of carriages may not be without interest. | 

The main difference is that the English carriage is on 
the ‘compartment ” system, one vehicle containing, say, 
six distinct compartments not communicating one with 


FULL LINE. AMERICAN. 
DOTTED LINE. ENGLISH. 





















the other. In the States the vehicle is on the “ corridor ” 
system, and is practically one large open room with a 
passage down the centre, each carriage communicating 
with its neighbour. The American vehicle, which is invari- 
ably longer than the English, is entered by a door at 
either end, instead of one door on each side for each com- 
partment. 

The American condemns the English compartment, 
because the passenger is at the mercy of any rogue or 
madman who may be his or her sole companion, and is, 
therefore, ocoasionally the victim of serious assault with- 
out being able to obtain assistance or move to another 
part of the train. Undoubtedly their system has the 
advantage over the English in that respect. 

They obtain the corridor by making their carriages 
some 20 in. wider than the English, and at the same time 
they gain head-room by raising the height of the vehicle 
in the centre. The diagram, Fig. 1, shows clearly 
the relative modern practice as taken from recently pub- 
lished drawings. The rail gauge being the same in each 
case, it will be at once seen that in America the centre of 
gravity is placed much higher ; consequently the carriage 
1s more liable to oscillation, and, in fact, it rolls heavily, 
especially when striking points or entering a curve, when 
the tendency of this large and somewhat top-heavy 
vehicle (in some modern cases 76 ft. long, wei hing nearly 
50 tons) is to shoot forward at a tangent to the rails. It 
is, therefore, more than probable that many derailments 
are caused, and the serious consequences of accident in- 
tensified, by the disposition of this vehicle to leave the 
rails and fall over on its side. 

This wide vehicle is attached to the two 
usual manner by resting on three blocks, and 
down by one bolt in each i 


ies in the 
ing held 
ie; the strain upon these 


two bolts must at times be so enormous as to break them, 

when, of course, the carriage is free from control. 
Another feature of American coaches open to adverse 

Criticism is the form of the seat and the manner of 


attaching it tothe vehicle. In England the seat (Fig. 4) is 
an integral part of the carriage, and, even in the third class, 
is padded high enough to form a rest for the head. Across 
the water the seat is little more than a chair (Figs. 2and 3) 
attached by screws to the floor of the carriage; and the back 
of the seat, which is reversible, only reaches to the shoulder, 
asshown bythediagrams. Intheevent ofasuddenstoppage 
or jerk, the American either falls forward with his face or 
chest against the back of the seat in front of him, or, 
having no support to his head, his neck is probably 
broken over the back of the seat he occupies. Takea 
very serious shock, say a collision or derailment; the seats 
in all probability give way, and, with the passengers, 
(perhaps fifty in number), are thrown together into a 
confused heap at one end of the car, where in winter the 
lighted stove adds to the horror of the situation. In 
England the compartments localise the personal injuries. 

As a matter of comfort in travelling, the third-class 
passenger here is even better off than the first-class pas- 
—— in America, in each case setting aside the more 
wealthy passenger who travels in parlour cars or saloons ; 
whilst the English vehicle offers considerable advantages, 
as already shown, in the direction of safety of the pas- 
sengers generally. 

Yours truly, 
A CARRIAGE BUILDER. 
November 18, 1893. 





TUNNELS ON THE DORE AND CHINLEY 
RAILWAY. 

Ar the meeting of the Institution of Civil Engineers 
held on Tuesday, January 23, Mr. Alfred Giles, Presi- 
dent, in the chair, the paper read was entitled ‘‘ Tunnels 
on the Dore and Chinley Railway,” by the late Mr. Percy 
Rickard, M. Inst. C.E. t 

In 1888 the Midland Railway Company acquired 
powers which had been granted to an independent com- 
pany for the construction of a line between Dore and 
Chinley over nearly the same route as a railway projected 
about sixty years before. The works were of an excep- 
tionally heavy character, and included the Totley tunnel, 
34 miles long, and the Cowburn tunnel, over 2 miles 








long, which formed the subject of the paper. There 
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was alsoa short tunnel of 90 yards, presenting unusual 
features. 

Dealing first with the Totley tunnel, the author de- 
scribed the measures taken to secure the accurate setting- 
out of the centre line. The line having been fixed wit 
as much precision as could be obtained with a 6-in. theodo- 
lite, observatories were built at the extreme stations and 
at each end of thechanges of the ground surface over the 
tunnel ; two other observatories were also placed outside 
the tunnel beyond the western (Padley) entrance. These 
structures were built hollow, of brick in cement, and 
capped with stone, the ground section being that of a 
cross with double arms. A transit instrument of the 
fixed type, with a 3-in. object glass, was used for the ob- 
servations. The arrangements for taking the sights were 
described in detail. Great inconvenience was experienced 
at the outset in finding favourable weather for fixing the 
line upon the terminal stations. The only times when 
the weather answered the necessary requirements were 
rare occasions in the spring and autumn, between the 
abatement of a high wind and a fall of rain ; and as these 
could not be predicted, and a day’s preparation was neces- 
sary, much time was wasted. The greatest difficulty was 
found in sighting across the Derwent Valley westwards. 
After the centre line had been fixed upon the observa- 
tories at the surface, the positions of the four shafts at 
Totley were set out from them ; and when the shafts had 
been sunk the centre line for the headings was trans- 
ferred below, in the —— way, by weighted wires 
suspended from the top—the lines being produced under- 
ground until the headings met between the shafts. 

The constructive works were next referred to. Thesize 





both headings from the influx of water. Up to 
September, 1889, all the water was got rid of by 
lifting at shaft A; the volume amounted to 2,250,000 
gallons a day. Subsequently elaborate drainage ar- 
rangements had to be employed. In November, 1891, 
when the Padley heading had advanced to 1880 yards, 
a natural reservoir was tapped, and the water, rushing 
down the heading, was impounded where the level dipped, 
and eventually cut off all access to the face. The volume 
discharged by the shoot was ascertained to be 5000 gallons 

r minute. Driving was resumed on February 26, 1892. 

ith regard to the hindrances caused by the unexpected 
amount of water tapped at Padley, the author remarked 
that the best means of drainage during construction was 
@ spacious grip in the centre of the heading, covered with 
timber, and, therefore, easily accessible; that the head- 
ing should not be carried below the formation unless the 
tunnel were inverted; and that the drainage of the 
foundation of the lengths of lining was best obtained, in 
cases where there was much water, by the employment 
of compressed-air pumps. 

The whole of the headings, with the exception of 880 
yards at Totley and 530 yards at Padley, were driven by 
means of compressed-air drills. Compressed air was also 
mainly used for ventilation. The plant, consisting of 
Schram and Larmuth rock-drills and Fowler air-com- 
pressors, was fully described. Gelignite was the only 
explosive used, and as the progress of the headings was 
of so much importance, no limit was set to the quantity 
that might be used wy the miners. This was excessive, 
the holes being generally one-half or two-thirds filled. The 
total amount used in the tunnel was 163 tons. Until the 
headings met, the ventilation beyond No. 4 shaft from Tot- 
ley depended entirely uponair supplied by the compressors. 
In addition to the exhaust from the machines, 2-in. ven- 
tilating pipes discharged air from the main in each break- 
up. Each of the 18-in. Schram compressors discharged 
450 cubic feet per minute, whilst the 4-ft. compressor, 
subsequently employed to replace one of these, dis- 
charged 2000 cubic feet per minute. The smallest allow- 
ance per man, between April, 1891, and January, 1892, 
was under 300 cubic feet per hour. At Padley the venti- 
lation was generally good, the large quantity of water 
| streaming from the roof dissolving the exhaled carbonic 
acid and other soluble gases. The progress of this heading 
was, however, frequently stopped by the discharge of 
impure air into the workings during certain periods 
sychronising with every fall of the barometer. 

The tunnel was lined with brickwork throughout, 
except for 1949 yards from the Padley entrance, where 
the side-walls were of block-in-course masonry. The 
mortar was of lias lime where the ground was dry, and 
of Portland cement where there was water. The thick- 
|mess of the masonry side-walls through rock which 

was much jointed, was 1 ft.9in.; through shale, 2 ft. ; 
; and in heavy ground, 2 ft. 3 in. The brickwork side- 
| walls were of the same thickness as the arch, namely, 
|1 ft. 6in. through rock, 1 ft. 104 in. through shale, and 
|2 ft. 3 in. in heavy ground. There were 434 yards of 
|invert near the Totley entrance, and 356 yards at the 
| Padley entrance, the invert being of brickwork 1 ft. 6 in. 
| in thickness. Old English bond was used throughout. For 
| the convenience of the platelayers small manholes were 
| built at every chain on alternate sides of the tunnel, and 
large manholes, 10 ft. each way, at every half-mile. A 
2 ft. 9 in. culvert of brickwork, in cement, was built 
under the 6-ft. way, and extended 2112 yards from the 
Totley entrance and 1920 yards from the Padley entrance. 
An 18-in. glazed and socketed drain-pipe, bedded half-way 
in cement concrete, laid with open joints and covered 
with rubble, was laid for the remaining distance. As the 
opening of the whole line from Dore to Chinley depended 
upon the time occupied in the construction of the Totley 
tunnel, it was of the utmost importance that it should be 
constructed in the shortest possibletime. The last length 
of lining was keyed on August 4, 1893, and the tunnel 
was completed and the permanent way laid by Septem- 
ber 2 following. 

The Cowburn tunnel was next described. This was 
3702 so long, and was straight from end to end. It 
cut t 





e axis of the arm of the Peak known as Cowburn ab 
right angles. The gradient rose from the Edale entrance 
at an inclination of 1 in 1000 for the first 913 yards, and 
fell to the Chinley entrance at the rate of 1 in 150, the 
difference in level between the two ends being 53 ft. The 
methods of construction followed were generally the 
same as for the longer tunnel, but owing to the ground 
rising steeply at each end, there was only one permanent 
shaft, which was situated at 335 yards from the Edale 
entrance. A temporary shaft was sunk at the east 
entrance. In sinking the temporary shaft successive 
beds of shale and rock were passed through, which 
brought in large volumes of water, the amount discharged 
by the pumps reaching over 20,000 gallons per hour. The 
strata through which the permanent shaft was sunk 
yielded 24,000 gallons per hour. 

A commencement was made with the heading at Chinley 
on November 26, 1888, the material pierced being rock. 
The boring plant and air-compressors were fully de- 
scribed. armuth drills were used, and towards the 
end of the work an improved pattern was supplied, which 
rectified several inconveniences in those first employed. 
The cross-section, and the construction of the lining of 
the Cowburn tunnel, were in all respects similar to those 
of thelarger work at Totley, but the less volume of water 
met with favoured the construction of the lining in a more 





of the heading throughout was 10 ft. by 9 ft., clear of 
timber—large enough to take a fully-loaded wagon—and | 
it was driven at the formation level or thereabouts. A | 
commencement was made at Padley on September 27, | 
1888, the first 530 yards being driven by hand power 
only. Great and continual difficulty was encountered at 





———_ manner than at Totley. The ventilation of 
the workings was also improved. Owing to the difficult 

of access to the Edale Valley, little was attempted with 
the lining there until the headings met. This allowed 
greater opportunity for pushing forward the heading 
from that end, whilst at the Chinley end the progress of 
the heading suffered to some extent through the vigour 
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with which the lining was pushed forward. The last 
length of lining was keyed on December 22, 1892. 

he four-chain tunnel at the Dore end of the line was 
briefly alluded to. It possessed the peculiarity that it 
passed under very steep sidelong ground at no great 
depth, and was on a curve of 12 chains radius. In order 
toallow for the necessary cant of the vehicles on so sharp 
a curve, and at the same time to enable the tunnel to sus- 
tain the unequal load imposed upon it, the cross-section 
was inclined from the vertical towards the inside of the 
curve to fit the superelevation of the outer rails of the 
permanent way. 

The paper concluded with some remarks on the possi- 
bility of an increased rate of progress in the construc- 
of tunnels, the author being of opinion that such increase, 
if possible, would result rather from improved means of 
removing the refuse from the tunnel face than from in- 
creased speed of boring. Ina the Totley tunnel the most 
careful organisation for the marshalling of wagons was 
required, and it was only by vigilant care that a sufficient 
number could be worked in, filled, and worked out again 
in the six hours allowed, whilst the slightest accident 
caused much delay. The author believed that the use 
of much larger wazons than those generally employed 
would be advantageous. They should be made with the 
body set low and capable of being lifted off the wheels to 
be tipped. In conjunction with these wagons overhead 
travelling skips could be employed, suspended from 
carriers running on light iron rails attached to the head- 
trees. These skips could be filled from the top of the 
heap of débris, and would, after passing over the first 
wagon, discharge their contents into the second one, 








EXPLOSIONS OF KITCHEN BOILERS. 

As explosions of kitchen boilers are just now the sub- 
ject of some little controversy, we think it worth while to 
reprint the following extract attached to a report pre- 
sented by its author, Mr. Lavington E. Fletcher, to the 
Association for the Prevention of Steam Boiler Explo- 
sions, Manchester, on March 5, 1867. We had thought 
that the experiments then made had settled the cause of 
kitchen boiler explosions for ever, but in the intervening 
twenty-four years the old errors have sprung up again, as 
shown by the article in our last issue, and a a, a that 
on another page inthisnumber. Noone who has read the 
account of Mr. Fletcher’s experiments can harbour any 
doubt as to their absolute conclusiveness. 

‘*Since the above was in print, the views therein ex- 
pressed have been corroborated by practical experiment, 
which showed that the danger of injecting water into red- 
hot boilers has been greatly exaggerated. These experi- 
ments were conducted on Saturday last, the 2nd instant, 
and I ain indebted for the means of carrying them out to 
the kindne’s of Messrs. Isaac Storey and Son, of Man- 
chester, who provided me, at their own expense, with 
three boilers, at the same time affording the assistance of 
their workmen, with all necessary appliances and the 
convenience of their premises, on Suck the experiments 
were conducted. As the question involved is one of very 
general importance, relating not only to the safety of 
household boilers, but also to the explanations so fre- 
quently given of the cause of explosions occurring to large 
steam power boilers, it is thought that the details of the 
experiments would prove of interest. 

** Three different boilers were experimented on, all of 
them being of the ordinary houpeneld circulating class. 

** The first of these boilers was made of copper, weighed 
62 lb., and measured 14} in. in height, 11? in. in width, 
by 13? in. in depth at the bottom, and about 8 in. at the 
top, which gave an internal capacity of 1 cubic foot as 
nearly as may be. This was placed, when perfectly 
empty, on the top of a briskly burning fire, as well as 
surrounded with it, and allowed to remain so for a con- 
siderable time, till the bottom become thoroughly red-hot 
and lumps of lead freely melted though but loosely laid 
on the top, which was the coldest part of the boiler, 
being out of the reach of the flames. When the boiler 
was in this condition, water was suddenly let into it 
through a pipe about 4 in. in bore, connected to the water 
company’s main. No explosion, however, took place, the 
boiler was not stirred from its seat, neither did it tremble 
or evince the slightest signs of internal commotion ; all 
that took place was a rush of steam through an outlet 
# in. in diameter, left on the top of the boiler. It was 
necessary to have this opening, or the water would not 
have found its way into the boiler at all, as was proved by 
actual experiment with it closed, when the first puff of 
steam generated forbade the entry of more water, and 
drove it back through the feed pipe. Theopening, however, 
would not have had the slightest effect in preventing the 
bursting of the boiler, if the views entertained with regard 
to the explosive effect of dashing water on red-hot plates 
were correct, the action of which is supposed to be as 
irresistible and instantaneous as that of gunpowder. 

**The result of this experiment was so unmistakable 
that it appeared of itself to be ccnclusive, bub still it was 
thought more satisfactory to repeat it with another 
boiler, of slightly different dimensions, by way of corro- 
boration. 

‘** The second boiler, which, like the first, was of copper, 
weighed 44 lb., and measured 11fin. in height, 114 in. in 
width, by 10}in. in depth at the bottom, and 8} in. at the 
top, having a flue tube running through it 6 in. in dia- 
meter, so that it had an internal capacity of about five- 
eighths of a cubic foot. This boiler was surrounded, just 
as the previous one had been, by a brisk tire, which 
operated not only on the bottom and sides, but also on 
the internal flue tube, and it was allowed to remain per. 
feotly empty as in the previous experiment, until lead, 
loosely Jaid on the top, freely melted, and nearly half of 
the boiler became red hot, when water was suddenly 





turned into it through a pipe of 1-in. bore, connected to 
the boiler at one end and to a tank, affording a head of 
from 6 ft. to 8 ft. in height, at the other. This plan of 
feeding was adopted in preference to that in the first ex- 
periment, thinking that the increased size of the pipe 
would give a more sudden injection of water, and thus 
prove more favourable to an instantaneous generation of 
steam. The result, however, was precisely the same as in 
the previous experiment ; no explosion whatever occurred, 
the boiler remained perfectly still, and the only effect of 
the injection of the water was the escape of a jet of steam 
through an orifice 1 in. in diameter, which had been left 
open on the top of the boiler. 

‘‘This experiment, therefore, completely corroborated 
the previous one; but inasmuch as both of the boilers 
referred to above were made of copper, whereas many in 
use are made of cast iron, it was thought well to repeat 
the experiment with a cast-iron boiler, which it was ex- 
pected would prove more favourable to explosion, not only 
on account of the brittleness of its material, but also 
from its greater weight of metal, which would afford in- 
creased capacity for heat, and thus for rapidly generating 
steam. 

“The third boiler, which, as just stated, was of cast 
iron, weighed 85 lb., and measured 15} in. in Jength, 
10 in. in height, by 114 in. in depth at the bottom and 
8} in. at the top, having an internal capacity of less than 
a cubic foot, while the bottom was arched, which in- 
creased the heating surface. This boiler, like the previous 
ones, was heated till the greater part of it became red hot, 
and lead melted on the top; indeed, it was in such a 
glowing heat, that it appeared, on looking into it through 
a small orifice, as if the bottom had been burnt out, and 
the eye was looking directly into the fire itself. Water 
was then laid on, as in the previous experiments, by 
means of a pipe 1 in. in diameter, connecting the boiler 
toa tank giving a head of from 6 ft. to 8 ft., but there was 
no orifice left open on the top of the boiler as before, a 
safety valve, loaded to a pressure of about 35 lb. on the 
square inch, being substituted. On opening the tap in 
the connecting pipe, and letting the water on, no result 
whatever was apparent. The safety valve did not blow, 
and the boiler neither cracked nor trembled, but the 
feed pipe was found to get hot up to the tap, some 15 ft. 
from the boiler, as if the steam was beating back and for- 
bidding further entry of the water. After allowing the 
boiler to rest in this position for some time, with the fire 
briskly burning around it, the safety valve was lifted, 
when a very moderate escape of steam took place, and 
continued as long as the valve was kept open, but ceased 
as soon as it was allowed to fall. Finding that no result 
could be produced with the safety valve attached to the 
boiler, it was removed, and an orifice of 1} in. in dia- 
meter left open instead. On turning the water on again 
ajet of steam escaped from the orifice as before, an 
shortly after the boiler cracked on one side from the top 
to the bottom with a sharp report. This was due simply 
to the contraction of the metal, and the rupture did not 
spread, neither did the boiler stir from its seat. The 
water was kept on till the boiler was nearly filled, but no 
result followed different to those already described. 

‘* To render the experiments as conclusive as possible, 
it was thought well to repeat the last one for corrobora- 
tion, and therefore the boiler was removed from the fire, 
emptied, and replaced, the connections being completed 
just as before, with the exception that the safety valve 
was omitted, and the orifice on the top reduced to a dia- 
meter of gin. On turning on the water again, the* only 
result was a jet of steam as before, which issued from the 
orifice on the top of the boiler in a constant stream as 
long as the feed tap was kept open, and intermittently 
when it was opened and closed alternately. 

**Tt should be added that the capacity of these boilers 
was such that a pressure of about 150 lb. on the square 
inch would have been generated within them by the eva- 
poration of a quarter of a pint of water in the two larger 
ones, and an eighth of a pint in the smaller one, and 
though they were heated all over, as already described, 
yet it is clear that that pressure could never have been 
attained or even approached, as the light flat-sided copper 
boilers did not bulge in the least, while tbe rush of steam 
from the outlet never appeared more than could be taken 
off by an ordinary safety valve. 

‘Tt will be seen from the results of the foregoing ex- 
periments, that all the attempts to explode the boilers 
totally failed. Every endeavour, however, was made to 
succeed, and everything that glowing red-hot plates and 
cold water could do, under the circumstances described, 
was done; while it is thought that the test adopted was 
much more severe than any which could occur to a house- 
hold boiler on the occurrence of frost. In the case of the 
household boiler, the fire rarely operates further than upon 
the bottom and one or two of the sides, whereas the ex- 
perimental ones were completely surrounded by fire, sothat 
the amount of heated surface was greater in the experiment 
thanit could be in practice; while the injection of the water 
through the supply pipe of an inch bore, simply by open- 
ing atap, was, it is thought, at least as sudden as it pos- 
sibly could be by the thawing of a column of ice; added 
to which it was shown by experiment that the water 
would not flow into the boiler without a free outlet as well 
as a free inlet, so that unless both of the circulating pipes 
were open at the same time, but little water would get 
into the boiler. 

‘*The experiments were witnessed by others as well as 
myself, the desire of all being to make them as satisfac- 
tory and conclusive as possible, and thongh we failed in 
exploding the boilers, I trust something may have been 
done towards exploding the theory they were instituted 
to test, a theory which has done so much to perpetuate 
fatal steam boiler explosions by arresting full investiga- 
tion, and throwing dust in the eyes of coroners and jurors, 
while inquiring into the cause of these sad catastrophes. 





‘* These experiments may, it is thought, be accepted as 
conclusive, that the idea of explosions arising from the 
instantaneous generation of a large amount of steam 
through the injection of water on to hot plates is a 
fallacy ; and that the bursting of circulating boilers dur- 
ing frost is due simply to accumula steam pressure 
within them from the choking of the outlet pipes with ice, 
while that pressure may be relieved and explosion pre- 
ven by a good safety valve, as previously recom- 
mended.”’ 





LAUNCHES AND TRIAL TRIPS. 

AT the trial trip of the twin-screw steamer Blackpool, 
the vessel was fully loaded with dredged materials for 
the purposes of the trial, and as a mean of four runs on 
the mile at Skelmorlie a speed of over nine knots was 
attained. This vessel, which was built by Messrs. Mur- 
doch and Murray, Port Glasgow, and engined by the 
contractors, Messrs. Rankin and Blackmore, Greenock, 
has been constructed to the order of the Lancashire and 
Yorkshire and London and North-Western Railway 
Companies. The leading dimensions are: Length, 130 ft.; 
breadth, 24ft.; and depth of hold, 9 ft. 6 in.; and the 
hoppers have a carrying capacity of fully 300 tons. The 
machinery consists of a set of Rankin’s patent disconnect- 
ing triple-expansion twin-screw engines, with four cylin- 
ders, 9 in., 9in., 18 in., and 32in. in diameter by 22 in. 
stroke, working tandem. The propellers are arranged on 
the firm’s overlapping system, and the facilities which 
twin screws offer in going alongside and leaving the 
dredgers are thus not attended by risk of the blades 
doing any injury. Steam has been supplied at 150 lb. 
pressure, and a Williamson’s patent teed heater and 
filter has been provided. 


The steel twin-screw steamer Malleco, the second of two 
built by Messrs. R. Napier and Sons for the Campania 
Sud Americana de Vapores, Valparaiso, had a successful 
trial on the Firth of Clyde on the 20th ult., when the 
conditions of the contract were fully implemented. These 
vessels have been built to the instructions of Mr. Thomas 
Dewsbury, and specially designed to meet the require 
ments of the company’s Pacific coasting trade, carrying 
a large cargo on a light draught of water, with comfort- 
able accommodation for the passengers amidships. The 
machinery consists of two sets of triple-expansion engines 
driving twin screws, and a single-ended boiler for a work- 
ing pressure of 150 lb. 


On the 20th ult. there was launched from the yard of the 
Montrose Shipbuilding Company, Limited, the first of 
three screw steel tugs, named Surprise, built to the order 
of Mr. Joseph Constant, London. The vessel is 73 ft. 6 in. 
long, 16 ft. 3 in. broad, and 9 ft. deep. Messrs. Gourlay 
Brothers, Dundee, will supply the machinery. 


Messrs. Harland and Wolff, Belfast, launched on the 
20th ult. the steel twin-screw steamer Torr Head, owned 
by the Ulster Steamship Company, of which Messrs. G. 
Heyn and Sons are the managers. This vessel is 452 ft. 
in length ; her gross tonnage capacity is 6050, and she is 
adapted for a large dead-weight cargo. The saloon, with 
some state-rooms, will be located in a house at the fore 
end of the bridge deck, at the after end of which the 
officers and engineers will be accommodated in a separate 
house. The two sets of triple-expansion engines have 
also been constructed by Messrs. Harland and Wolff. 
This is the largest vessel owned in Ireland. 


A twin-screw steamer was launched on the 24th ult. 
from Earle’s shipbuilding yard for the Great Eastern Rail- 
way Company’s Harwich-Hook of Holland service. The 
vessel, named the Amsterdam, is of about 1700 tons 
gross register, 302 ft. long, and 36 ft. beam. She is fitted 
with two entirely separate sets of triple-compound 
engines, designed to develop 5000 horse-power, giving a 
speed of 18 knots. The cabin accommodation of the Am- 
sterdam will be similar to that of her sister vessels the 
Chelmsford and Berlin, the latter of which was lauuched 
on the 10th ult. These steamers have all been specially 
built for the Hook of Holland service, and it is intended 
shortly to supplement this new fleet with another vessel 
of similar size and speed. 


Messrs. D. J. Dunlop and Co., Port Glasgow, launched 
on the 23rd ult. the Aco, built to the order of the 
American Cotton-seed Oil Company of New York. Her 
length is 345 ft. ; breadth, 43 ft. ; and she has a moulded 


depth of 22 ft. 9in. She has been specially designed for 
the carriage of cotton-seed oil in bulk, and for general 
cargo on the return voyage, or the arrangement permits 
of both liquid and general cargo being carried at the same 
time if desired. She has been inspected during construc- 
tion by Messrs. Flannery, Baggallay, and Johnson, of 
London. The engines are of the three-crank triple-expan- 
sion type, the cylinders being 25 in., 404 in., and 65 in. in 
diameter by 48in. stroke, there being twolarge double-ended 
steel boilers, constructed for a working pressure of 160 lb. 
per square inch. A prominent feature throughout the 
machinery is the large amount of bearing surface given to 
all working parts, being from 25 to 50 per cent. in excess 
of the usual mercantile steamer. —~ 





TrapE or Hvti.—The Hull shipping returns for 
January so far show an encouraging revival of trade at 
that port. Asa consequence, work at the docks is un- 
usually brisk for the time of year. Not only has there 
been an improvement in the volume of business done, but 
latterly freights have also stiffened somewhat, showing 
that there is a better prospect in store for the shipowner. 
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CompPiIteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the t of a plet 
snecification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 

ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


22,422. N. Khem, Derby. Electric Call Apparatus. 
{1 Fig.] December 7, 1892.—This invention relates to an auto- 
matic electric call apparatus. The current from the line is con- 
ducted to an electro-magnet A, and after passing through it flows 
to earth, the movement of a lever with which the armature of 
this electro-magnet is provided ing this connection to be 
interrupted on the cessation cof the current, but at the same time 
automatically connecting to earth a eecond magnet B in circuit 
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with the telephone receiver. The resistance of this magnet B is 
arranged go as not to be affected by the telephonic current. If 
a bell current is now sent along the line it passes through the coils 
of the electro-magnet B, and the armature of the magnet A is 
automatically brought into its normal position. The telephone 
receiver is out of circuit, whether it is returned to the hook or 
not, if a ring current is sent, while the call bell is never out of 
circuit. (Accepted December 13, 1893). 


GAS, &c., ENGINES. 


2851. A. R. Bellamy, Stockport, Chester. Gas, &c., 
Motor Engines. (4 #igs.) February 9, 1893.—This invention 
relates to gaz, &c., engines, and the object is to reduce the ter- 
minal pressure of the effective stroke without diminishing the 
initial pressure of the explosive fluid mixture. In the first stroke 
the piston a, during its outstroke, drawsinto the cylinder b a 
full charge of air. In the second stroke the piston, during a 
portion of its instroke, expels part of the air drawn in during the 



































firet stroke, and during the remainder of its instroke compresses 
the air and an injected charge of gas or bydrocarbon vapour. 
The third stroke is the working stroke, the charge just com- 
pressed being ignited and the piston my og she outward, the pro- 
ducts of combustion being expelled by the inatroke of the piston 
in the fourth stroke. The charge of gas or vapour is injected 
into the cylinder b during the instroke of the piston, whilst the 
exhaust and air-admission valves respectively are closed. (Ac- 
cepted December 13, 1893). 


GUNS, &c. 


49. T. Bergmann, Gaggenau, Germany. Fire 
. [4 Figs.] January 2, 1893.—This invention relates to 
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trigger-operated fire arms, and has for its object to provide means 
preventing the accidental release of the hammer. The circular 








~~ a, which loosely fits the trigg r opening, is attached to a 
ever b, pivoted to another lever c, which is, in its turn, pivoted to 
the side of the barrel. A spring pres3es the short end of this lever 
outwards, and a pin e is attached to the long end, and enters a 
hole formed in the hammer when locked. (Accepted December 13, 
1893). 


MACHINE TOOLS, SHAFTING, &c. 

2755. A. Thomson,London. Couplings for Broken 
Shafts. (7 Fiys.) February 8, 1893.—Tnis invention relates 
to couplings. Each segment A has formed at one end of it a 
screwed horn B, and at the otherafork C. When placed on the 
shaft 8 the stud B of each segment A passes through the fork C 
of the adjacent segment, and nuts D s:rewed on the studs on the 





outer sides of the forks draw the segments together and bind 
them upon the shaft. A pair of flanges F are formed on each 
segment, and these flanges are bored to receive longitudinal screw 
bolts G by which two rings are connected, the nuts on the bolts G 
being placed on them between the two flangee F of each segment. 
(Accepted December 13, 1893). 


2017. B. Haigh, London. Cutting Holes in Steel, 
&c., Plates. (6 Figs.) January 30, 1893.—This invention 
consists of a circular block of steel in which is a recess, the 
outer part being sharp-edged and the same diameter as the hole 
to be cut. Inthe centre of the block and recess is fixed a stud 
bolt, forming a pivot for an arm to rotate upon. A flanged boss 











fits the stud bolt, and has on its outer diameter a handle which 
rotates on it, a nut on the bolt holding the boss tight on a 
plate and the plate firm on the block. A socket is fixed on the 
arm at the outer part of the circle to the same radius as the latter, 
a cutter of steel heing fitted in the socket and adjusted to exactly 
fit the circle. (Accepted December 13, 1893.) 


MINING AND METALLURGY. 


2832. F. Scott, Sheffield. Miners’ Boring Appa- 
ratus. [5 Figs.) February 9, 1893.—This invention relates to 
a miner’s boring apparatus, and consists of a nut-holder L having 
an internally fitted nut J capable of being moved longitudinally, 
and provided with stop screws R, projection Q, and groove P for 
limiting its amount of travel, and with screws S for holding it. 
The extension slide is made of steel, and has notches formed down 
one of its edges, and having an oblong opening through which the 
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bar forming one side of the body of the apparatus slides. At the 
bottom of the bar is fixed a hoop provided with an opening through 
which the slide-bar passes, both bars being side by side. This 
opening in the clip through which the slide-bar moves is open on 
the notched side of the bar, and a catch is pivoted in it, and en- 
gages with the notches in the edge of the bar when they come 
opposite to it, and thus holds the bars in the position to which 
they may be extended. (Accepted December 13, 1893.) 


RAILWAY APPLIANCES. 


2462. J. W. Maycock, London. Train Signalling 
Apparatus. [5 Figs.) February 3, 1893.—This invention 
relates to railway s‘gnalling, and has for its object to provide 
means by which the exact position occupied by the line signals at 
the time of passing them, will be repeated by the signalling 
mechanism on the engine, in order that the driver may be in- 
formed of the position of the signals when obscured by fog. 
Semaphores on the engine corresponding to the home and distant 
signals H and D respectively are each operated by cam and lever 
mechanism, arranged beneath the engine in position to be actuated 
by a contact placed on the track, and whose height is dependent 
on the position of the signal with which it is connected. The 
mechanism by which the semaphore is operated is divided into 
two parts, one for moving the semaphore on the engine from its 
normal position, which is vertical to the ‘Line clear,” and 
the other coming only into operation for movingit beyond this to 
the ‘‘ Line blocked’ position. Two cams act, the one in con- 
tinuation of the other, and are carried upon concentric weigh- 
shafts, each provided with a bowed inclined lever arm in 
position to pass over and be acted on by the contact on the 
track, the one lever working within a slot in the other, the former 
projecting beyond the latter when in the normal position, so as 
to be acted on in advance of or without the other. The cams 
act on the lower end of the vertically-sliding rod connected to the 
semaphore, the cam which is first moved bringing the semaphore 
to the ‘‘ Line clear” and the other moving it to the ‘‘ Line blocked” 
position, the semaphore being retained by a spring catch in which- 
ever position it is moved to until released by the driver. The 
lever mechanism of the one repeating signal is arranged in the 
centre line cf the engine, whilst that of the other is to one side, 
and to provide for the engine running either end foremost the 


tact upon the track is T-headed at either side of the centre 
line of the track. Each contact comprises a friction roller 
adapted to act on the double-inciined levers on the engine carried 
by a vertically-adjustable part mounted in the centre line of the 
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track, and raised by a sam on a weighshaft beneath coupled to 
the operating mechanism of the adjacent line signal, so that the 
height of the contact corresponds at all times to the position of 
the signal. (Accepted December 13, 1893). 


22,370. J. Zehneck and F. Strauch, Buckau- 
Madgeburg. Couplings for Railway Vehicles. 
(13 Figs.] December 6, 1892.—This invention relates to a coup- 
ling for railway vehicles consistirg of a coupling link adapted to 
extended longitudinally and fixed on a shaft which is furnished 
with a slide lever capable of being locked in ition, a draw- 
hook having an inclined surface and aeafety link, the coupling 
hook being adapted to engage with the drawhook of the vehicle to 
be coupled, so that the end of the coupling link slides along 
the inclined guiding surface of the drawhook, raites the safety 




















link, and falls by its own weight into the hcok, when the safety 
link returns automatically into its initial position and so 
locks the coupling, the uncoupling being effected by the rota- 
tion of a lever fixed to the safety link, and mounted on a shaft, 
and which lifts the coupling link out of the drawhook and thus 
liberates the link. The coupling link consists of a combination 
of arms carrying parts, of which one is held by the other in such 
away that the axles of both parts of the link exactly coincide 
and are capab!e of being extended or contracted. The connecting 
piece of the safety link is with a lever formed separate and inde- 
pendent of the main shaft. (Accepted December 6, 1893). 


STEAM ENGINES AND BOILERS. 


2862. H. J. T. Piercy, H. Lea, and W. H. Thorn- 
bery, Jun., Birmingham, and A. E. Edwards, 
a Heath, Worcesters. Governors for Steam 
Engines, (4 Figs.| February 9, 1893.—This invention relates 
to governors for steam engines. Two weights a are provided, each 
of which is carried by one arm of a b:licrank lever, the arms 
carrying the weights pointing downwards from the fulera. The 
horizontal arms of the bellcrank lever point inward towa’ds the 
governor spindle, and their inner ends are forked and carry rollers 
which engage with a grooved sleeve d, which slides on the vertical 


governor spindle. The fulcra of the bellcranks are formed by 
pins working in roller bearings carried by a yoke secured to the 





top of the governor spindle f and revolving with it. The upper 
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sleeve d slides on the governor spindle /, and its outer surface is 
guided in a bushing g' fixed in the upper part of the governor 
standard g ; the lower erd of the upper sleeve bears on the upper 
end of a strong helical spring h, which is threaded on the 
governor spindle, and the lower end of which bears on adjusting 





nuts screwed on to the governor spindle. The upper sleeve is 
attached to the lower one by making the governor spindle tubular, 
and placing a bar inside it long enough to reach from the upper 
to the lower sleeve, these sleeves being secured to the bar by 
cotters. (Accepted December 13, 1893). 


197. C. Whitfield, Kettering, Northampton. 
Boilers. (4 Figs.) January 4, 1893.—This invention consists 
of aboiler. The boiler is fitted with an inner shell B to form a 
fuel feeding chamber, a water space being left between the two 
shells. The lower end of the fuel chamber widens out, and is 
fitted with a grate, whilst the upper end passes up to the top of the 
boiler and is inclosed by a cover X. From the widened-out part 
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and extending upwards through the water space isa series of 
tubes E, arranged around the fuel feeding chamber and terminat- 
ing in a smokebox F at the top of the boiler leading into the 
chimney. Fuel is supplied to the fuel chamber by removing the 
cover, and, as it is consumed, gravitates on to the grate below, 
the products of combustion passing up the tubes in the water 
space to the smokebox. (Accepted December 13, 1893). 


2942. T. Lester, Tonge, Lancs. Smoke-Consuming 
Apparatus. [2 fis.) February 10, 1893.—In this invention 
a conduit extends from the back of the boiler flues to the front of 
the boiler, and is connected to afan D which draws the smoke 
forwards and impels it through another conduit E to the front of 
the furnace. The fan is boxed in, and a supply of atmospheric 
air is admitted to the bearings and allowed to mingle with the 
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smoke. The front of the furnace is closed in, and a branch from the 
conduit conducts the smoke and air beneath the deadplate and 
bars of the furnace. The deadplate is perforated to allow the 
smoke to rise into the furnace, and a portion also passes up be- 
tween the bars, being ignited and birned upon coming into con- 
tact with the red fuel and meeting the flame. (Accepted Decem- 
der 13, 1893). 


2451. G. Payne,London. Valves. [4 Figs.) February 
$, 1893.—The object of this invention is to provide a stop valve 
for high-pressure steam. The valve is constructed with two facing 
parts A forming a gate and seats. Between the two facing parts 
is a wedge appliance operated by a spindle D within the spindle E 
for raising the gate, so that when the inner spindle is raised to a 
small extent the facing parts are slightly drawn together or away 
from their seats, so that a slight amount of steam can pass through 
for warming the pipes ; the main spindle E can then be operated 
s0 that the valve is raised, leaving an entirely full passage for the 
steam. The extent of liftwf the spindle shows the extent of opening, 
whether fully or partly open. In closing, the main spindle is first 
operated, and when the valve has been brought quite down the 
inner spindle is turned so as to bring the two facing parts of the 








The facing parts have each two lugs entering the carrier ring so 
as to be carried by it. These lugs eerve also to receive the 
pios for a roller on each, and between the rollers is fitted a 
wedge. The rollers and wedge are contained within a wedge- 
shaped ring or frame on the lower part of the inner spindle. 
When the inner spindle is raised to a slight extent, the wedge fol- 
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lows its movement, and is thereby withdrawn from between the 
two rollers, but the latter are simultaneously, by the two opposite 
sides of the sling frame, drawn a little towards each other, where- 
by the facing parts of the valve or gate are drawn off their seats, 
and a small amount of steam can pass through, (Accepted Decem- 
ber 13, 1893). 


2636. H. H. Lake, London. (The Sherwood Manufac- 
turing Company, Buffalo, Erie, New York.) Injectors. 
(6 Figs.) February 6, 1893.—This invention relates to injectors. 
The steam valve is provided with a screw-threaded stem capable 
of rotativeand longitudinal movement. A diaphragm is arranged 
between the water inlet pipe and the water chamber, and is pro- 
vided with a water passage, this p being closed by a water 
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inlet valve which is provided with a stem capable of longitudinal 
movement. A yoke is secured to the stem of the valve and has a 
sleeve in which the stem of the steam valve turns and which is 
held against longitudinal movement on thestem. The water inlet 
valve has an extension which obstructs the water passage during 
the initial portion of the opening movement of the former, and 
connecting mechanism by which both valves are operated simul- 
taneously. (Accepted December 6, 1893). 


MISCELLANEOUS. 


282. W. Tattersall, Accrington, Lancs. Air Pro- 
pellers. (2 Figs.) January 6, 1893.—This invention relates to 
air propellers, and the object is to prevent the tendency to pro- 
duce a centrifugal current and to keep it parallel to the axis of 
the fan. The annular frame A is provided with radial arms B to 




















support the bearings C f-. the fan shaft D. The central boss E 
is made with its front end F in the form of an obtuse cone, and 
on this conical end are inclined faces at an angle to receive and 
give the required inclination to the arms G, which are secured to 
it by bolts H. The fan blades J are attached to the arms G by the 
rivets K. (Accepted December 13, 1898). 


210. J. Hyde, Jun., Rochester, Kent. Revolving 
Strainers for Paper-Making Machines. [3 Figs.) 
January 4, 1893.—This invention relates to a suction apparatus 
used in revolving strainers for straining an 4 for paper-making 
machines, and consists in fitting midway in the gegen | box a 
short cylinder, and to a shake-rod passing through the cylinder a 


Fig. 




















disc which works in and out of the latter in order to cause a 
vacuum and pressure alternately on the straining plates of the 
box to force the pulp through the slits in it. The pulp is fed into 





valve tightly up against their seatings. The main spindle is con- 
nected with a carrier ring made in two halves bolted together. 


the outer casing A, and is drawn through the strainer plates 


being then forced through the bend o by means of the back thrust 
of the piston, leaving the impurities in the outer trough h. (Ac. 
cepted December 13, 1898). 


2937. E. and G. Hindle and W. Isherwood, Black- 
burn, Lancs. Looms, [2 Figs.) February 10, 1893.—This 
invention relates to means for operating shuttle guards of 
looms for weaving, described in Patents Nos. 10,006 of 1890, 
and 7884 of 1891. When the loom is in motion, the guard 1 
is in its normal state, but at each ‘‘ beat-up” of the slay, the 
leather strap 16 comes in contact with a stud 19 fixed in the loom 
frame, and as the slay moves forward the strap 16 raises a pen- 























dant rod 5 and folds the guard 1 close up to the slay cap3. When 
the beat-up is completed, and the slay moves back, and the 
strap 16 leaves the stud 19, the weight of the pendant rod 5 and 
the spring 18 lifts the guard 1 into its normal position. When 
the loom is ‘‘ knocked off,” the incline 12 and rod 10 allow the 
weighted end of the lever 6 to fall, the opposite end being raised 
and coming in contact with the collar 14 on the pendant rod, 
and raising the latter and folding the guard close up to the slay 
cap. (Accepted December 13, 1893). 


2771. T. Winter, Blackburn. Taps and Valves. 
[4 Figs.] February 8, 1893.—This invention relates to taps and 
valves. Instead of having one passage-way directly through the 
plug 1, the latter is made hollow, and one hole 4 is made near the 
top and another 5 near the bottom, so that the ports on each side 
are not opposite to one another, The barrel 6 is made so that 


the inlet and outlet ways, 7 and 8 respectively, are not on the 
same level], but correspond with the passages in the plug. When 
the valve is closed, nearly the whole circumference of the plug is 
opposite to the inlet way, so that no water or steam can pass 
through and drop until the space between the upper and lower 
ports is worn as well as the plug. (Accepted December 18, 1893.) 


2430. D.Noble and J. A. Brown, Leeds. Portable 
Pumping Apparatus. [14 Figs.) February 3, 1893.—This 
invention relates to portable pumping apparatus capable of being 
attached to the leg of the operator and worked by the foot. The 
pump is divided into three compartments to form a spring com- 
partment A, the pump barrel A', and anair vessel A2. Thepump 
barrel is arranged between the spring compartment and air vessel, 




















and it hasa piston B, the rod B' of which paeses through the former 
compartment, and projects below the longer end of the tube. The 
outer end of the pump-rod has an enlarged base. To the tube is 
fixed a valve-box E containing valves for regulating and controlling 
the inlet and outlet of water to the pump barrel. Means are pro- 
vided for enabling the operator to work it with the foot. (Accepted 
December 13, 1898). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Gas aT Paris.—The revenue of the Parisian Company 
for Lightingand Heating by Gas in November was347,9131., 
as compared with 355,436/. in November, 1892, showing 4 
decrease of 7441/., or 2.09 percent. The aggregate revenus 
collected by the company in the first eleven months of last 
year was 2,724,688/., as compared with 2,773,7961. in the 
corresponding period of 1892, showing a decrease of 
49,109/., or 1.77 per cent. The company is still affected 





b by the vacuum caused by the action of the piston d, the pulp 


by the competition of the electric light. 
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: “ne - - : a 
MERICAN SOOIETY OF taking the friction of the gases into consideration, 21. Water evaporated from an 
THE A BIO and the fact that there were other boilers con- at 212 deg., per pound of . 
MECHANICAL ENGINEERS. . : combustible ... ed bie 9.59 Ib. 
nected with the stack, the gases of which were 29. Water evaporated per hour 
(From our New York CorREesPonpDENT.) undoubtedly of much lower temperature, the " “from and at 212deg. . 11,180 1b. 
(Concluded from page 162.) average draught as shown by the gauge approxi- 23. Amount of water evaporated 
Furnace GRATES. mates closely the theoretical draught.” . square = “ aosting 
“The Test of a Boiler Using Grates with Small} The results are as follows : at 212 deg. re ae 5 46 lb. 
Percentage of Openings,” was the title of a paper 1. Duration of test > emu 6} hours 24. Amount of water evaporated 
presented by J. A. Scheffler. The openings were 2. Grate surface, 6 ft. 6 in. by per square foot of grate sur- 
so small that the author thought they would not be [aan te: 52 sq. ft. each — f a hour, from and at sais 
satisfactory : they were intended to be 3, in., but, 3. — surface (tube surface ae POE Fa gt gee gh en 
owing to rapping the pattern in the mould and to Only). vee ee aes q. tt. 
the at edges, they were only} in. The total 4. Percentage of air opening in pa aad ace mes 24.8 Ib 
3 eager ade Red ee aaa je t. per hour * we ws © 1D. 
area for the ‘passage of air was but 15 per cent. 5. os per Boot mee oF Recs of nll 26. Amount of water evaporated 
instead of from 35 to 40 per cent. ; and the test 6. Cost of coal per ton (2000 Ib.) 1.25 dols. per 1 dol. worth of fuel, from 
ae = d at 212 d 13,630 Ib. 
was made in the interest of science rather than from and a i . 


any other purpose, the idea being to show what 





could be done with a grate with but 15 per cent. 


Fig.i8. 


Temperatures and Pressures : 


~ 
(e 


Average temperature of fiue 
by pyrometer a 


553 deg. Fahr. 





























’, 


3 o 
2. Sey 
Z 
7 


‘a 
— Zé. 









sy 


Fig.i9. ex, 




















2232A 





J 
| 
| 


i) 





ae eee ene == = 1 10- 











of air openings. The draught gauge showed .46 in. | 8. Anse temperature of feed- 38.7 deg. Fahr 
of water. The grates are shown in Figs. 18 to 20. | 9. Average temperature of air ; ; 
The author showed a diagram of the boiler, * ” outaide of boiler-room 50 deg. Fahr. 
setting, with the grate area, size of ash doors, and | 10. Average pressure of steam by 
draught outlets (Fig. 21). ‘‘In explanation of the | UM ese 5556 5 5m See tias 1034 Ib. 
results of the test, I would add that there were two | 11. Ba oy pressure of draught 46 in 
boilers in the battery, but as the load was not suffi- | Awitey ge OS ie str 
cient to be carried by both boilers, and have each | ag ig Moric a Sail 8128 Ib. 
boiler operated near its normal rating, the manufac-| 43° Totalrefuse ...  ... 877 lb 
turers preferred to have the entire load carried by | 14. Net amount combustible 7251 lb. 
one boiler during the test. Consequently, it must be; 15. Percentageofrefuse ...  ... 10.7 per cent, 
borne in mind, when considering the results, that| 16. Total amount of water 2976 
the boiler was overloaded to a considerable extent, | 7. E evaporated ... ... —_... -56,970 Ib. 
: * . Equivalent amount of water 
in fact, the actual overload being 60 per cent. from and at 212 deg. (factor 
‘*The stack was 6 ft. in diameter and 125 ft. 1.221) ... oa S. Hn 69,560 lb, 
high. The theoretical draught which can be pro-| 18, Water evaporated under actual 
duced by this stack, with the average air tem-| conditions, per pound of coal 7.00 Ib. 
perature outside of boiler-room 50 deg. Fahr., and 19. Wales eoneuanene Semone. 
temperature of gases 553 deg. Fahr., would be .88 in. pera oaiee oI i itis os 7.85 Ib. 
of water. The temperature of the flue was taken | 20. Water evaporated from and at 
close to the boilers, and not in the stack itself, and | 212 deg , per pound of coal 8.56 Ib. 








Horse- Power : 
27. Horse-power on builder’s rat- 
ing <a = hi 200 
28. Horse-power on Centennial 
standard, 344 1b. of water 


from and at 212 deg. “or 322 
29. Per cent. above builder’s rat- 
WG” 3. kd oud 60 


Mr. Scheffler’s paper received an interesting re- 
ception, and the Society has reason to congratulate 
itself on the forethought which prompted the test. 


Errect oF WATER IN STEAM. 

Professor Carpenter read a paper entitled ‘‘ Ex- 
perimental Determination of the Effect of Water in 
Steam on the Economy of the Steam Engine.” 
This was an account of a series of tests to ascertain 
what effect on the economy of a plain slide-valve 
engine was produced by the introduction by con- 
densation of large quantities of water in the steam 
supplied to the engine. 

The following Table shows the details of seven 
tests : 








Quality Weight of | mes 
te) Horse- , Mixture of | Weight of Dry pus 
Test.| Steam | Power | Steam and | Dry Steam | ee ——- 
| per |Developed| Water per per Hour. | H 
| Cent. Hour. ; Pe ee 
A | 88.6 8.35 | 325 238 | 34.49 
B | 821 8.52 369 803 35.56 
Cc 77.0 8.68 337 298 34.33 
D 68.6 8.35 433.5 297.4 35.61 
E 68.4 8.55 510 293 34.83 
F 99.15 7.86 2¢3 260 33 1 
G 99.1 8.02 267 265 33.0 





‘From this Table a curve co-ordinating consump- 
tion of dry steam with quality of steam used has 
been plotted, and shows that throughout the 
range of qualities used the consumption of dry 
steam per indicated horse-power and per hour re- 
mains practically constant, and would seem to indi- 
cate that the water was an inert quantity, doing 
neither good nor harm. 

‘*The quantity of heat in the entrained water 
remains unchanged during admission; during 
expansion some of it is given up by conduction to 
the steam, and therefore raises the expansion line. 
The same, however, occurs during the exhaust, 
raising the back pressure line. 

‘* The probable action of the heat in the entrained 
water is this: during admission it does no work ; 
during expansion it increases the store of heat 
available for conduction to the steam and for 
evaporation of the water present. At the point of 
cut-off the heat available for these purposes is the 
sum of that stored in the cylinder walls and that 
in the water which is present, and an increase of 
this quantity will therefore result in raising the 
expansion line. This increase is maintained at 
the point of release, and results in an increased 
evaporation during exhaust, thus raising the back 
pressure line also. For the purpose of corroborat- 
ing this, the pressures at release and at beginning 
of compression and admission were measured on 
the indicator diagrams, and are given below : 





Head, Crank. 





28 31 32 
2.5 9 10 12 
41 46 


Release .. --/ 23526 26 25 | 29 

Beginning of com- 
pression ‘ 

Beginning of ad- 
mission . 40 


7.56.9 !|9'10 8 


45.5 49.5 46 50 48.5 48.5 49.5 





‘¢ As the admission pressure did not vary, these 
figures support the theory advanced above ; they 
show that with decreasing quality of steam the 
pressures at the three points given increase. Hence, 
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in explanation of the constancy of the consump- 
tion of dry steam, we are led to believe that the 
extra work done by the heat of the entrained 
water during expansion is sensibly equal to the 
extra negative work which it does during exhaust 
and compression. 

‘*In conclusion, the author believes that this in- 
vestigation shows that the heat carried in by the 
entrained water performs no useful function, and | 
that a fair measure of the economy of an engine 
is the consumption of dry and saturated steam. 

‘*Tt is also thought that while the expression of 
economy in terms of B. T. U. per indicated horse- 
power will serve many useful purposes, the older 
standard of steam consumption should still be 
maintained.” 

The discussion showed that the engineers present 
indorsed the views of the author. 

The meeting was closed by a discussion of various 
topics suggested by the members at large. It is 
quite probable that the next meeting of this Society 
will occur at Montreal; and, as that will be the 
first meeting of the Mechanical Engineers held at 
this place, its proceedings will be looked forward 
to with much pleasure and interest. Of one thing 
the members may be sure: if this meeting should 
occur at Montreal, they will receive the most cor- 
dial and hospitable welcome possible, for there are 
no better hosts anywhere than our Canadian neigh- 
bours and friends. 


A Mopiriep PLANIMETER. 


Although the regular proceedings were closed at 
this point, yet two matters of interest were pre- 
sented, and for the account of them the writer is 
indebted to the American Machinist, as he was not 
present : 

** One of these was an improvement in the plani- 
meter, devised by Professor D. S. Jacobus, one of 
the improved instruments being exhibited by him. 
The improvement consists in doing away with the 
point for tracing the lines of a diagram, and sub- 
stituting for it a small circular frame of brass, 
adapted to receive a small plain glass disc (about 
4 in. in diameter), which glass is so placed as to lie 
flat upon the paper or diagram to be measured. 
On the lower surface of this glass are two straight 
lines, drawn with a diamond, and crossing each 
other at right angles in the centre. This point of 
intersection of the two lines is then the point which 
is drawn along the lines of the diagram, instead of 
the usual tracing point. 

** Any one who has had much to do with working 
up cards by the planimeter will readily see the 
advantages of this plan. The lines can be seen 
much more clearly and easily, because no shadow is 
cast upon them, and the light is always the same 
upon all parts of the card. The eye can be placed 
directly above the line being traced, no matter from 
which direction the light comes, and finally—what 
is in some cases most important of all—the card is 
not grooved, marked, or changed in the least, or in 
any way, so that the trouble arising from successive 
men following grooves made in the diagram by 
other men is avoided, and, in fact, it is impossible 
to tell whether or not a card has been traced. 


ALUMINUM BRONZE. 


‘*Dr, Leonard Waldo, of 311, Broadway, N.Y., 
then presented to the members some specimens of 
what is called ‘aluminum bronze,’ by which is 
meant an alloy composed of nearly 10 parts of 
aluminum to 90 parts copper. This, it was stated, 
was an alloy which could not be separated into its 
constituent metals again by any ordinary process, 
had 90,000 lb. tensile strength, with 15 per cent. 
elongation, would cast, forge, roll hot and cold, 
draw into wire, work in the lathe about as well as 
steel did, tovuk a high polish, and did not readily 
tarnish. He pointed out that the difficulties in 
making most large castings had been substantially 
overcome, and that the brenze was particularly 
available for castings to replace complicated steel 
forgings for steel-tooled work where the labour 
was large. The bronze was stronger than the steel. 
‘It was a mistake,’ the speaker said, ‘to classify 
the alloy of aluminum and copper among the bronzes. 
Such evidences as we possessed seem to show that 
a chemical reaction took place when aluminum 
was added to copper, and that the new compound 
was soluble in molten copper. There were reasons 
for thinking that the maximum effect of strength 
and ductility combined was obtained with an alloy 





of 10 per cent., and in order to distinguish this 
alloy from other alloys containing a less amount of 


aluminum, it was proposed to call aluminum bronze 
having 5 per cent. of aluminum, or one-half the 
amountof the standard bronze alloy, ‘‘half aluminum 
bronze,” and so also a bronze containing one- 
quarter of the amount of the standard, ‘‘one-quarter 
aluminum bronze.” ’ 

‘*These grades have very markedly different 
qualities, the grades containing but little alumi- 
num possessing the higher ductility and less 
rigidity. They all possess a greater resistance 
to corrosive influence than any other commercial 
copper alloys. 

“* Spoons were shown made of an alloy containing 
about 5 per cent. of aluminum, and called ‘ half 
aluminum bronze,’ these appearing much like solid 
gold, and, in fact, being passed as such in some 
instances by jewellers. He expressed the belief 
that this bronze would prove to be exceedingly 
valuable in machine construction, especially in 
view of the possible cheapness of the metals of 
which it is composed, it having been shown, for 
instance, that copper could be laid down in New 
York at a cost of 6? cents per pound, and that 
aluminum could be made at a cost of 28 cents per 
pound. 

‘** At the conclusion of his remarks the members 
tendered to Dr. Waldo a vote of thanks.” 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


On Thursday and Friday evenings of last week, 
the 1st and 2nd inst., the annual general meeting 
of the Institution of Mechanical Engineers was 
held in the theatre of the Institution of Civil 
Engineers, by permission of the Council of the 
latter society. This was the forty-seventh annual 
general meeting. Two papers were set down for 
reading, but only one was taken, namely, that 
contributed by Professor T. Hudson Beare, 
F.R.S.E , entitled ‘‘ Abstract of Results of Ex- 
periments on Six Steamers, and Conclusions drawn 
therefrom in regard to the Efficiency of Marine 
Boilers and Engines.” The second paper, by Mr. 
E. W. Anderson, of Erith, ‘‘ On the Grafton High- 
Speed Steam Engine,” had to be postponed until 
the next meeting, in consequence of the discussion 
on Professor Beare’s paper occupying the whole of 
the second evening, as well as part of the Thursday’s 
sitting. 

On the members assembling, the President, Dr. 
William Anderson, took the chair, and the minutes 
of the last meeting were duly read and confirmed. 
The next business was the reading of the 


REPORT OF THE COUNCIL 


by Mr. Bache. From this it appeared that the In- 
stitution continues to flourish, in spite of bad times, 
and although the loss of members by death or 
otherwise has been somewhat severe of late. At 
the end of last year the number of names of all 
classes on the roll of the Institution was 2157, as 
compared with 2147 at the end of the previous 
year; thus showing a net gain of ten. During 1893 
there were added to the register 106 names ; against 
which the loss by decease was 31, and by resigna- 
tion or removal 65. Amongst those members who 
have died during the year, Mr. KE. A. Cowper, Mr. 
Thomas Hawksley, and Mr. Henry H. Laird are 
the most prominent names. Mr. Cowper had been 
a member of the Institution and a member of 
Council from the founding of the Institution in 
1847, and had been President in the years 1880 and 
1881. Mr. Hawksley, who joined in 1856, had 
been President in 1876 and 1877. Mr. Laird had 
also been a member of Council. 

Turning to the financial state of the Institution, it 
appears by the accounts that the receipts during the 
year were 70301. 11s. 4d.; while the expenditure, 
actual and estimated, was 5257/1. 12s. 8d. There 
was, therefore, a balance of receipts over expendi- 
ture of 1772l. 18s. 8d. The total investments and 
other assets amount to 35,913/. 18s. 1ld.; most 
of which is invested in railway debenture stocks. 

Reference to the new arrangement with regard 
to the audit of accounts was next made in the re- 
port. Hitherto the audit has been gone through 
yearly, but in future a half-yearly audit will be 
made. The remuneration of the auditor is very 
properly to be increased. The question of com- 
pounding for life membership was next referred to ; 
and the report concluded with a review of the 
leading events in the progress of the Institution 
since the last report of the Council was presented. 





EXPERIMENTS ON TRANSMISSION OF POWER BY 
Ropes anp BE tts. 


The President next made a statement which 
was received with great satisfaction by the meet- 
ing. The Société Industrielle du Nord de France 
had determined to make a series of experiments on 
the transmission of power by ropes and by belts. 
The French Society has spontaneously and very 
generously offered to allow the Institution to send 
a representative to watch the experiments, a privi- 
lege of which the Council has gladly availed itself. 
Mr. Capper, the professor of mechanical engineer- 
ing to King’s College, has been selected for the 
mission, and he has, it may be stated, already paid 
a visit to Lille, where the head-quarters of the 
Société du Nord are situated, in order to make 
preliminary arrangements. No doubt Profeseor 
Capper will contribute a paper based on the results 
of his observations, so those members who wish to 
distinguish themselves in the discussion had better 
be looking up their data and making experiments. 

It is to be hoped: that this new departure, in 
which our French colleagues have set us so admir- 
able an example, will be largely followed. The 
Institution of Mechanical Engineers has already 
done excellent work single-handed by means of its 
various research committees, but if powerful com- 
binations can be made, much more may be achieved. 
In the present instance, the foreign Society bears 
all the expense, the representative of the Mecha- 
nical Engineers being treated as an honoured 
guest in attendance on the experiments. This isa 
most pleasing feature, and English engineers will 
not be slow to recognise the gocdwill which has 
prompted the step. Still we cannot allow the draft 
on French hospitality—proverbially generous as it 
is in volume—to be carried too far, and any 
large amount of joint research work, which may be 
carried out in future, should be on the basis of 
co-operation, we, however, not forgetting the debt 
of gratitude for what is now being done. France 
has a body of engineers so admirably equipped in 
scientific knowledge, that we cannot fail to profit 
by being closely associated with them in matters 
of this nature ; whilst the large practical experi- 
ence of British engineers may, likewise, prove of 
advantage to our neighbours. The ideal course in 
undertakings of this kind would be for picked mem- 
bers of our chief engineering societies to join with 
those of the leading societies of France, each body 
contributing towards the expenses of the inquiry 
according to its ability. There is, of course, 
always the danger that when committees of inquiry 
become large and somewhat heterogeneous, some- 
thing of the enthusiasm, which must be the life 
and soul of the proceedings, may be lost. The 
internationalcharacter of the committee would tend, 
however, to correct this defect, for thespirit of whole- 
some and friendly rivalry would be aroused, so that 
each member would feel, not only the reputation of 
his institution, but that of his nation and race, 
to be dependent on his exertions. There is 
yet another and.even nobler function which such 
international methods of research would promote. 
It has been our privilege on more than one occa- 
sion to take part in excursions of our scientific and 
technical institutions made to foreign countries, and 
we can hardly believe that any single member of one 
of these institutions has ever returned from such 
an expedition without an increased feeling of friend- 
ship and respect for the people of the country in 
which he has been entertained. The return visit 
of Belgian engineers to London, eight years ago, 
afforded a striking instance that these generous 
sentiments are strongly reciprocated ; whilst the 
splendid reception given to the Mechanical Engi- 
neers, and to the Iron and Steel Institute, when 
they were the guests of France in 1889, must have 
left in the breasts of Englishmen feelings of 
enduring respect, and of gratitude for the hos- 
pitality shown to them. We may be far from the 
halcyon days of the brotherhood of nations, which 
the optimists fondly hoped had arrived in 1851— 
and which the pessimists tell us are impossible— 
but if such an era may be hoped for, we can imagine 
nothing more likely to hasten its coming than that 
the more thoughtful and influential men of each 
country should work side by side in elucidating the 
problems of nature. It may thus be proved that 
there are other things of an international character 
beyond a struggle for commercial supremacy, or for 
military aggrandisement. 

Returning from this digression to the business of 
the meeting, the next proceedings consisted of two 
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amendments to the bye-laws, which were put from 
the chair. The first of these related to 


THe PayMENT FoR Lire MEMBERSHIP. 


This is the matter which had been referred to in 
the report. Dr. Anderson proposed on behalf of 
the Council, in amendment .to bye-law 15: ‘‘ Any 
member, associate member, or associate, whose 
subscription is not in arrear, may at any time com- 
pound for his subscription for the current and all 
future years by the payment of 50I., if paid in any 
one of the first five years of his membership. If 
paid subsequently, the sum of 50/. shall be reduced 
by 1l. per annum for every year of membership 
after five years. All compositions shall be deemed 
to be capital moneys of the Institution.” Oa the 
motion being put, only two members spoke, Mr. 
Macfarlane Gray and Mr. Adamson. Mr. Gray, 
it will be remembered, supports the broad prin- 
ciple that when a member has paid a certain 
number of annual subscriptions he should be- 
come a life member in virtue of those pay- 
ments, and it was in accordance with this 
view that he afterwards formed the solitary 
dissentient to the motion put from the chair. 
Mr. Adamson asked as to the position of 
the older members as compared to that of those 
who had more recentlyjoined. He objected that the 
latter should have an advantage at the expense of 
the former. According to the wording of the 
amendment to the bye-law, all members now stand 
on an equal footing. It was a little difficult to 
follow Mr. Adamson in his line of argument, but if 
we grasped his meaning rightly, it was to the effect 
that members now coming in, or those of a com- 
paratively recent date of election, would enjoy a 
benefit which was not at the disposal of members 
in early years. This, no doubt, is a fact, but we do 
not think for that reason the new rule is nota 
good one. If the objection were carried to its 
logical conclusion, an end would be put to nearly 
all advance and improvement. It would be always 
open to an old member of the Institution to say : 
‘*T did not enjoy this or that privilege during the 
early years of my membership, and I do not see 
why the present generation should be better off.” 
Mr. Adamson did not, however, propose any 
amendment, and the motion as put from the chair 
was carried with only Mr. Macfarlane Gray dissent- 
ing on principle. 


Parers Not ReaD IN THE PROCEEDINGS. 


The next motion was proposed from the chair, 
and was carried unanimously without discussion. 
It referred to bye-law 29, and was to the following 
effect: ‘* All papers shall be submitted to the 
Council for approval, and after their approval shall 
be read by the Secretary at the general meetings, 
or by the author with the consent of the Council ; 
or, if so directed by the Council, shall be printed 
in the Proceedings without having been read at a 
general meeting.” 


Tue New PRESIDENT. 


These matters having been disposed of, Dr. 
Anderson said it was his duty to resign the chair 
in favour of Professor Alexander B. W. Kennedy, 
F.R.S., who had been elected to succeed him. 
Before doing so, he wished to thank the Council 
and the members generally for the support he had 
received during his term of office. Professor Ken- 
nedy then took the chair amid the very hearty 
applause of the full meeting. No one has worked 
harder for the good of the Institution; and, 
indeed, few have done more gratuitous work 
to advance the prospects of engineers than 
Professor Kennedy. Putting aside his other 
claims to the gratitude of the engineering 
world, the large amount of labour he has expended 
in connection with the research committees of the 
Institution forms a qualification for the honourable 
position which he has now reached, such as would 
more than justify theelection. Valuable, however, 
as has been the work done by Professor Kennedy 
In scientific research, his most fruitful labours have 
been expended during his long term of office as a 
teacher of engineering science ; for though it is 
good to make a discovery oneself, it is even better 
to put many others in a position to do the same 
thing. Most of us can bear some testimony to 
Professor Kennedy’s success in labours of this 
kind ; and when, on the next evening, Professor 
Hudson Beare, his pupil and successor, said he 
owed all the scientific knowledge he possessed to 
the President, there was a cheer so hearty and so 





spontaneous that it showed how many old pupils of 


the University laboratories were present. The pro- 
fessorial career has its vexations, disappointments, 
and its monotony, but it also has rewards which 
seldom fail to those who deserve them. Few can 
have deserved them more thoroughly than Pro- 
fessor Kennedy, and to few have they come 
home so vividly as on Friday last, when the cheer 
arose which followed Professor Beare’s expression 
of gratitude to his former instructor. 

The new President, in his brief opening speech, 
thanked the members for the honour which had 
been conferred upon him, and made a graceful 
allusion to the two vice-presidents senior to him- 
self, who were prevented by ill-health from accept- 
iug the presidency. Mr. Jeremiah Head next 
moved a vote of thanks to Dr. Anderson, the 
motion being seconded by Mr. Charles Cochrane, 
and carried by acclamation, Professor Kennedy 
adding a few words in putting the resolution to 
the meeting. Dr. Anderson, in returning thanks, 
said that when he accepted the position of Presi- 
dent he had felt some misgiving as to his ability to 
fulfil the duties he had undertaken, fearing that his 
duties as a public servant would prevent him from 
giving the time which the presidency of the Insti- 
tution demanded. His misgivings on this score 
had happily not been fulfilled. His chiefs at the 
War Office had been most kind, and, indeed, had 
encouraged him in giving that attention to the pre- 
sidential duties which the positiondemanded. He 
looked on this as a proof that those at the head of 
affairs grasped the influence that mechanical engi- 
neers exercised upon those arts which tended to 
the efficient defence of the empire in time of war. 


THe SumMER MEBTING. 


The President next announced that the summer 
meeting this year would be held in Manchester. 
The gathering promised to be one of great interest, 
not only because Manchester is one of the chief 
centres of mechanical industry, but because there 
had lately been carried out in the district engineer- 
ing works of great importance. An important 
electric light installation, a public system of power 
distribution, and a new sewage scheme, will be 
amongst the works which will make the meeting 
especially noteworthy ; whilst the great ship canal 
will afford a field of investigation for engineers 
which should, in itself, prove sufficient to make the 
success of any ordinary meeting. We believe the 
meeting will be held during the first week in 
August, and, if so, it will commence on Tuesday, 
July 31. 


Marine ENGINE TRIALS, 


The meeting next settled down to the considera- 
tion of Professor T. Hudson Beare’s paper, which 
was entitled an ‘‘ Abstract of the Results of Experi- 
ments on Six Steamers, and Conclusions drawn 
therefrom in regard to the Efficiency of Marine 
Boilers and Engines ;” the trials in question being 
those undertaken by the Institution’s Research Com- 
mittee on Marine Engine Trials. We this week com- 
mence the publication of thisimportant paper in full, 
and we will, therefore, at once proceed to the discus- 
sion which followed thereading, making reference, in 
the course of our report, to such parts of the paper 
as may be necessary to elucidate the meaning of 
the various speakers. 

At the conclusion of the reading of the paper by 
Mr. Bache, the President called on the author to 
make any addition he might wish to the matter 
contained in the paper. 

Professor Hudson Beare, in response to the in- 
vitation, said that it was within the knowledge of 
members that the paper had been prepared for a 
previous meeting, but that it had been crowded 
out by press of other matter. This would in some 
degree account for the long delay which had taken 
place in the reading of the paper, but there were 
other reasons. It was two years since the committee 
had asked him to prepare the paper, and shortly 
after receiving the invitation he had been seized 
with a severe attack of illness, which prevented him 
from commencing the work before January of last 
year. The whole work had, therefore, to be done in 
less than three months, so as to be ready for the 
April meeting, a time too short considering the 
complexity and importance of the subject. At the 
April meeting a large number of copies had been 
distributed, and he therefore felt it would not be 
judicious to make any extensive alterations and 
additions. The speaker thought it was right to 





make this explanation, as the paper was not in all 
respects what he would have had it, if he at first 
had had more time for its preparation. There was 
a point upon which he wished to say a few words. 
He had commenced his investigation of the results 
of the trials under the impression that there had 
not been priming in the case of the Tartar’s engines. 
It will be remembered that this vessel was a cargo 
steamer of 2250 tons displacement, having triple- 
expansion engines, which gave 1087 indicated 
horse-power on the trial. Therun was made down 
Channel, the ship being light—only 12 ft. draught 
—and the weather tempestuous. ‘The evaporative 
efficiency of the boilers was so high, and the efticiency 
of the engines so poor, that it was evident the 
records could not be taken as showing the actual 
performance of the boilers in regard to the 
water evaporated. Commenting on the question 
of priming in the case of the Tartar, the, author 
aaid it was clear that the whole of the measured 
feed could not have been evaporated by the quan- 
tity of coal used, for, if it had, 84.1 per cent. of 
the total heat of the coal would have been spent in 
doing it, leaving only 15.9 per cent. for loss in 
chimney gases, radiation, &c. ; whereas analysis of 
the gases showed that 22.1 per cent. must have 
gone away in waste gases. Professor Beare had 
made a careful analysis of the log sheets of the 
trial, and had found nothing anomalous. Unless, 
therefore, nearly 20 per cent. of the feed water 
measured had not reached the boilers, the author 
could see no other explanation than priming. The 
supplementary feed being normal, any loss between 
feed tanks and boilers would at once have shown 
itself in the gauge glasses, but the water level in the 
boilers fell very little, not more than 1 per cent. of 
the total feed. Professor Beare had pointed out in 
his paper that from the fact of the ship being light 
and the weather stormy, the water in the boilers 
would be probably in a state of violent agitation, and 
by the action of the stays would be broken up 
into foam ; and, further, that there were indica- 
tions of considerable priming shown by the calcula- 
tions made from indicator diagrams of the amount 
of steam present in the cylinders. Taking first 
the high-pressure cylinder, there was present just 
after cut-off, including clearance, 3.39 lb. of steam 
per revolution, while just before the point of release 
this had become 4.33 1b., a gain of over 27 per cent., 
equivalent to 18 per cent. of the feed. There was 
no jacket in use on this cylinder. 

In the three unjacketed engines of other vessels 
dealt with by the research committee, the total 
steam at the end of the stroke was almost exactly 
what it was at the beginning. The engine of the 
Tartar had been just overhauled, and there was no 
reason to suppose pistons or valves were leaking 
badly, so that the increase appeared to be due to 
evaporation in the cylinder, during expansion, of 
water brought over in a finely divided state. This 
action would be confined to the core of the mass of 
steam, the cylinder not being jacketed. The diffi- 
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culty which arose was to trace the source of heat 
necessary for this considerable evaporation; the less 
of internal energy in the steam not being sufficient. 
The author thought that the great amount of water 
which was noted in the intermediate cylinder could 
be explained by initial condensation in the high- 
pressure cylinder, apart altcgether from priming. 
The whole difficulty pointed to the absolute need of 
priming tests in all trials of this nature if the results 
are not to bevitiated by an unknown quantity. Since 
the paper had been written the author had entirely 
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abandoned the idea of re-evaporation, and the 
statements based on it ; and in further explanation 
of his views he made a sketch on the blackboard, 
of which we produce a rough copy in Fig. 1. Re- 
ferring to the diagram, he said that the amount of 
steam present in cylinders up to cut-off at A (the 
point taken in the original report, when the pres- 
sure was 115.4 lb. above atmosphere) was 3.39 Ib. 
per revolution, while at B, just before release, when 
pressure was 63.4 lb. above atmosphere, it had 
become 4.33 Ib. The measured feed through tanks 
was 5.13 lb. per revolution. At A the steam and 
water would have 4580 British thermal units, whilst 
at B it had 5822, showing a gain of 742 British 
thermal units, which, if the re-evaporation idea was 
correct, must have passed in from jackets, which 
were ostensibly not in use, though they did have 
some steam in them ; he therefore considered that 
some other explanation was needed. The author 
then carefully examined the card at point A, and 
came to the conclusion that the valve was closing 
badly, and that possibly a good deal of this gain of 
0.94 lb. of steam was in reality due to steam getting 
past the valve after it had nominally cut off, and 
on calculating the steam in cylinder at a point about 
C, he found this was certainly the case; for at 
this point the 3.39 lb. had become already 4.00 lb., 
or within 8 per cent. of what it was at B. It was 
therefore clear that at A the valve had not really 
shut, and that there was practically no re-evapora- 
tion between A and B. This being the case, it 
would be found that, taking the net steam present 





at B—i.e., deducting the compression steam in the 
clearance—there could be accounted per revolution 
for 3.28 lb. of steam out of the 5.13 Ib., or 63.6 per 
cent., leaving only 36.4 per cent. for initial con- 
densation and priming ; how much of this was due 
to the latter it was impossible to say. It was in- 
teresting to note, however, that the Iona’s trial 
only accounted in a similar way for 63.4 per cent., 
where it was known there was little or no priming. 

Dr. W. H. White, the Director of Naval Con- 
struction, was the next speaker. He said it might 
be thought fit that he, a naval architect, should 
apologise for speaking in this debate, but a discus- 
sion of such importance could not but be of interest 
to naval architects, the success of their work de- 
pending so materially upon the skill of the marine 
engineer. It would therefore, at any rate, be open 
to him to express his admiration of the work done 
by the author, and by the research committee 
upon the result of whose labours the paper was 
founded. This he could say with all modesty, as, 
although a member of the committee, he had been 
able to take no active part in the investigations, a 
fact of which he had warned his colleagues when 
they did him the honour of putting his name on 
the list. It appeared to him that the value of the 
work done by no means stopped with the data 
obtained during the trials, as the fact that the work 
could be carried on in the way it was, and the 
methods of observation laid down, could not fail 
to be of the greatest benefit, as enabling shipowners 
and marine engineers to follow on the same lines. 





Dr. White went on to dwell upon the value of trials 
in which accidental conditions were eliminated. It 
might be said that certain results were those follow- 
ing the actual running of the machinery, but the true 
object of such trials should be not so much to ascer- 
tain the actual performance of a given ship under 
exceptional circumstances, as to lay downa standard 
by which the design and working of machinery 
should be regulated. The naval architect had an 
analogous task in running trial trips of vessels. In 
the Royal Navy measured mile trials were made 
under the most favourable circumstances, and it 
was objected by some that a result obtained by a 
tour de force was no fair criterion of what the ship 
would do in actual service. They were not intended 
to be, but in this way, by means of measured mile 
trials made under, as nearly as possible, constant 
conditions, a valuable standard was obtained by 
which the performance of vessels in any given class 
could be gauged. An important lesson to be drawn 
from the trials under review was that no one type 
of engine could be pronounced absolutely ‘‘ the 
best.” For given positions one class of machinery 
might possess advantages which entitled it to selec- 
tion above other types, which, however, might 
possess other qualities in a paramount degree, 
especially fitting them for other uses. Thus 
lightness might have prior claims in some cases, 
whilst fuel economy might be the chief end under 
other conditions, so that it was impossible to 
award merit without fully considering the end 
the designer had in view. Economy in the pro- 
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whole of this heat could be recovered, the expan- 
sion line would follow the dotted line B R, obtained 
by the method described by the late Mr. P. W. 
Willans, in his paper read before the Institution of 
Civil Engineers about a year ago (Minutes of Pro- 
ceedings Inst. C.E., vol. cxiv.). If, however, the 
whole of the water had come into the cylinder as 
hot water at the temperature of the point B—viz., 
325 deg. Fahr.—the possible recovery would evi- 
dently be far less, as shown by the line Br. The 
expansion line of an actual engine must evidently 
lie between these two extreme lines, if no heat is 
introduced, or taken out of the cylinder during ex- 
pansion, and thus the position of the expansion line 
relatively to these two extreme limits will give valu- 
able informationasto whatis going onin the cylinders 
during expansion. The portion of the @ ¢ diagram 
lying to the left of the compression line A E is due to 
the steam in the clearance, and, consequently, the 
heat the engine is accountable for is shown within 
thelinesASGHI. Theline AS isthe admission 





‘*steam recovery” line. Heat must, therefore, 
have entered this cylinder after cut-off, and, as it 
was non-jacketed, the inference was a leaky valve, 
a view which received confirmation from the fact 
that when, instead of taking the mean diagram, 
those for the top and bottom of the cylinder were 
plotted, as shown in Fig. 4, the expansion line for 
the bottom was such as one might expect for a non- 
jacketed cylinder (as was evident by comparing 
the expansion line for the low-pressure cylinder, 
which was also not jacketed), but for the top the 
expansion line goes so far beyond the ‘‘steam 
recovery ”’ line as to point almost unmistakably to 
a leaky valve. A glance at the diagram for the low- 
pressure cylinder showed the advantage of a good 
vacuum in improving the consumption. 

The diagram, Fig. 5, for the high-pressure cy- 
linder of the Tartar showed in a graphic form the 
results arrived at by Professor Beare, as given in 
his further remarks, namely, that the re-evapora- 
tion in this cylinder was far less than would appear 
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Upon the members assembling on Friday even- 
ing, the 2nd instant, the President, Professor Ken- 
nedy, again occupied the chair. The discussion on 
Professor Hudson Beare’s paper was renewed, Mr. 
Jeremiah Head being the first speaker. He said 
that the paper contained a large number of facts, 
but opinion was charily given, the author doubtless 
preferring that this aspect of the case should be 
taken up by speakers during the discussion. There 
were some very pregnant suggestions in the facts 
put forward. For instance, taking the two opposite 
types of the Iona and the Ville de Douvres. The 
former was an ocean tramp, she had a displacement 
of 4430 tons, she was 275 ft. long and 37.3 ft. wide, 
her draught being 20 ft. 74 in. On her trial she 
made 8.6 knots. The Ville de Douvres, a paddle 
passenger steamer, had 1090 tons displacement, was 
271 ft. long, 29ft. wide, and 9 ft. draught, whilst 
her speed was 17.1 knots. It would be, therefore, 
seen that the Villede Douvres had much finer lines 
than the Iona, but notwithstanding this the latter 
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line at 110 lb. pressure, supposing no initial con- 
densation. The line S G shows adiabatic expan- 
sion to the best practical reiease temperature—viz., 
170 deg. Fahr. The line G H shows release at 
constant volume to the best possible practical con- 
denser temperature, 110 deg. Fahr., and the line 
I A is obtained by proportion from the water line 
T T, T, of the 6 ¢@ diagram. In the @ ¢ dia- 
grams for the Ville de Douvres (Fig. 2), it will be 
noticed that the expansion line for the high-pres- 
sure cylinder shows a very distinct loss of heat 
during expansion, caused evidently by this cy- 
linder being surrounded by the colder steam of 
the receiver. It would also be observed that a 
considerable loss was occasioned by incomplete 
expansion in this cylinder, a loss which could have 
been obviated by making the cut-off in the low- 
pressure cylinder somewhat earlier. The loss by 
incomplete expansion in the low-pressure cylinder, 
and by bad vacuum, is also very evident. 

The expansion line in the high-pressure cylinder 
for the Iona (Fig. 4) followed the ‘‘steam re- 
covery” line somewhat closely, and this was clear 
evidence that this cylinder had been jacketed. In 
the intermediate cylinder the expansion line after 
the point of cut-off was found to be beyond the 

















Fwy. 5. 
SS."TARTAR® 

















SS oe ee 


from the figures givenin the report. The slope of 
the admission line after 0.3 cut-off showed that 
there was considerable wire-drawing, owing to the 
admission valve closing too slowly, the real cut-off 
taking place at about 0.5. The valve did not leak, 
because the expansion line did not project much 
beyond the ‘‘ water recovery” line. The expansion 
lines of both the intermediate and low-pressure 
cylinders show very clearly the action of the jackets. 
It would, however, be noticed that no material im- 
oe gee in the quality of the steam was effected 

y the jackets, the fact being that there was so 
much water in the high-pressure cylinder that the 
jackets were quite unable to cope with it. 

Mr. Phillips asked Mr. Mudd what effect the 
damper would have in regard to the observations 
as to temperature of gases. Mr, Mudd replied that 
he did not think it would materially influence the 
question. He would state, in regard to Captain 
Sankey’s remarks, that the latter had concluded 
there was a leakage of steam past the valve, but 
he, the speaker, thought it was a leakage of heat, 
caused in the manner to which he had made refer- 
ence, rather thana leakage of steam. 

At this point the discussion was adjourned until 
the sitting on the followirg evening. 








vessel attained her trial speed with a much 
smaller expenditure of power, the latter vessel’s 
engines giving out but 645.4 indicated horse- power, 
compared to the 2977 of the passenger boat. 
The figures showed the price paid for speed, that 
of the passenger vessel being but double that of the 
cargo boat, for in the Iona the indicated horse- 
power per ton was 4, whilst in the passenger boat 
the corresponding figure was 2} indicated horse- 
power. Carrying the comparison further, Mr. 
Head pointed out that the torpedo-boat destroyer 
Havock had 17 indicated horse- power per ton of dis- 
placement. The ocean tramps, he said, were often 
looked down upon, but they had a wonderful 
economy. A vessel he was acquainted with, the 
Westoe, carried 3500 tons deadweight at 9 knots 
speed, by the expenditure of .64 oz. of coal per ton 
per nautical mile, equal toa money value of 5} 9d. for 
fuel. The Oscar I], another cargo veseel, carried 
4600 tons of cargo, with an expenditure of } oz. of 
coal per ton per nautical mile; another vessel 
making 8 9 knots required a hke amount of fuel 
for a simi'ar duty. 

Continuing his comparison of the Iona and the 
Ville de Douvres, Mr. Head said that the coal 
burnt in the former had 3 per cent. higher calorific 
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value, and the corrected figures gave 5 per cent. 
better evaporation than in the Ville de Douvrer, 
but the boilers were only half as hard worked. 
The steam pressure in the Iona’s boilers was 56 per 
cent. higher than in those of the Ville de Douvres, 
and this allowed of greater expansion. In the 
Iona 69 per cent. of the thermal units went into 
the feed, in the Ville de Douvres 66 per cent., and 
16 per cent. of the heat units of the former went 
off with the waste gases, whilst 26 per cent. went 
into the waste gases in the passenger boat. In the 
Iona the amount of unburnt carbon in the ashes 
was half that of the Ville de Douvres, On the 
whole, it would be seen that the conditions of 
evaporation were better in theIona. Both these 
vessels were run with forced draught, while the 
other four ships experimented upon were worked 
under natural draught. It might appear at first 
that the volume of air for a given weight of 
fuel burnt would be greater with forced draught, 
but the records showed this not to be the 
case. The air pressure in the two vessels with 
forced draught ‘was .86 in. and .85 in. respec- 
tively, and they required an average of 21 lb. 
of dry air per pound of fuel burnt. The other ships 
took 214 lb. on an average. The amount of carbonic 
acid in the waste gases was greater under forced 
draught conditions, the percentage by weight being 
14} per cent., as against 13} per cent. for the other 
vessels, It would therefore seem that not only did 
forced draught not allow an excess of air to pass 
through the fuel, but that it also insured better 
combustion. Turning to the engines, Mr. Head 
pointed out that the Iona obtained 3 indicated 
horse-power per ton weight of machinery, whilst 
the Ville de Douvres’ engines gave 8.2 units of 
power per ton weight. In the Iona’s engines the 
steam was expanded nineteen times, in those of the 
Ville de Douvres 5.7 times. The feed water per 
indicated horse-power per hour was, according to the 
figures in the paper, 13.35 lb. per indicated horse- 
power per hour in the Iona, and 20.77 lb. in the 
case of the Ville de Douvres, or 22.23 lb. including 
auxiliary engines. The engine efficiency was as 
1.46 to 2 in favour of the Iona. In concluding his 
review of the figures, Mr. Head said it now remained 
for shipowners to follow up this work and put test- 
ing apparatus on board their vessels. The informa- 
tion gained would be of great value, and might be 
brought to a focus by the Institution. There was 
one other question he would like to mention. Cargo 
boats run with wonderful economy in regard to 
fuel, but it might be questioned whether one-seventh 
of a horse-power per ton displacement was sufficient 
for safety if the vessel had to contend with tem- 
pestuous weather. A short time ago there had been 
a terrific storm, and certain cargo boats had been lost, 
it might have been through want of engine power. 
The escape of the Calliope was a lesson, for it was 
only by her excessive engine power that this vessel 
was able to put to sea, and so escape the dangers 
to which other vessels fell a prey. 

Mr. Saxon said he would consider the paper 
from a land engineer’s point of view. In the first 
place the Iona was not working at her full capa- 
city, a fact which should be taken into consideration 
in view of Mr. Head’s comparison. In this vessel 
the steam pipes were shown by tlie indicator cards to 
be ample, the loss of pressure being but 5 lb. between 
the boiler and the engine. It would be interesting 
to know whether the pressure was taken by an 
indicator, and, if so, whether the pressure fluc- 
tuated. In the Tartar the loss of pressure was 
seen to be 101b. between the boiler and valve 
chest, which showed that the engine was not well 
designed, and was crippled all through. 

Mr. C. Cochrane said the loss of pressure of 5 Ib. 
between the boiler and the valve chest showed the 
steam pipe might have been larger, but the fact 
that there was a drop of 174 lb. pressure between 
the steam chest and the piston—the steam chest 
pressure being 174.58 lb., and the initial pressure 
in the cylinder 157.08 lb. per square inch—indi- 
cated that the ports were too small, or the valve 
gear was not correctly designed. It was therefore 
important that the boiler should, under these cir- 
cumstances, be made of extra strength to bear a 
higher pressure, in order to make up for the loss. 
The author had referred to the difficulty in measur- 
ing the condensing water, but there was a means 
of estimating this by measuring the effect upon the 
condensed water. The only error which would 
have to be allowed for would be that due to 
radiation. It was stated in the paper that only in 
the last trials made—namely, those of the Iona 








and the Ville de Douvres—was any measurement 
attempted of the temperature of the circulating 
water. The temperatures of the inlet and outlet 
were measured, as well as the hot-well temperature. 
They were as follows : 


Tona ... “a hae 55.8 inlet and 75.5 outlet 
Ville de Douvres ... Gea: @ 850 ,, 


It would be seen, Mr. Cochrane said, that the 
Ville de Douvres had a disadvantage of about 6 deg. 
in the temperature of the condensing water, that 
of the Iona being colder. The rise in temperature 
of the circulating water was in the case of the Iona 
19.7 deg., and in the Ville de Douvres 23.3 deg. 
The former vessel had 9.47 square feet of condens- 
ing surface per pound of steam condensed per mi- 
nute, and the circulating water per pound of steam 
was given at 52.5 lb.; in the passenger boat the 
area of condensing surface per pound of steam con- 
densed per minute was but 5.93 square feet, and 
43.1 lb. of circulating water were used per pound of 
steam condensed. Under these circumstances Mr. 
Cochrane said the comparatively high temperature 
of the circulating water was accounted for. The 
only apology in this case was that in this passenger 
vessel everything in the shape of economy was 
sacrificed to speed, but the facts in this respect 
showed the value of thorough trials. Only a few 
years ago shipowners simply asked how much coal 
it took to carry a ship a certain distance, and they 
never attempted to determine the causes of waste 
or economy. Now fuller knowledge would be re- 
quired, and such knowledge was only to be obtained 
by means of trials such as had been carried out. 

Mr. Druitt Halpin said he was glad to see that 
the committee had come to the decision of using 
a water meter for measuring the feed in place of 
the cumbersome method with tanks. He had 
advised such a course in the discussion on the 
first report, and it was satisfactory to find his pre- 
dictions as to its success had been fulfilled. The 
late Mr. Sennett had placed a water meter on 
board one of the vessels of the Royal Navy; but 
he did not know whether any experiments had 
been carried out. If they had, it would be interest- 
ing to marine engineers if they could learn the 
results. The Director of Naval Construction had 
expressed so high an appreciation of the value of 
the committee’s trials, that a hope might perhaps 
arise in the breasts of some that experiments of a 
similar nature would be carried out in the Royal 
Navy, and that the engineering world would reap 
the benefit of them. Some time ago a paper was 
read before the Institution which contained a de- 
scription of trials made with an engine in which 
the experimenters managed to get 38} lb. of water 
through the cylinders every hour for each unit 
of power exerted, although it was a steam engine. 
The speaker did not suppose they had engines 
quite like that in Her Majesty’s ships, but at any 
rate it was satisfactory to know that there was 
one meter in the Navy which would enable the 
authorities to find out. With regard to the drop 
in pressure between the boiler and cylinder, there 
were causes besides insufficient steam pipe section 
which might lead to such a result. In one case 
which had come under his notice the drop was 
14 lb. between the boiler and the cylinder. The 
steam pipes were certainly all right in this instance, 
but there was an expansion valve fitted, and the 
back edges of its ports had been left quite square. 
By chipping off the angular corner of the ports, so 
as to make an easier entrance for the steam, the 
defect was removed. Mr. Halpin made reference 
to the subject of radiation, but unfortunately his 
remarks were not audible, he having got back to the 
neighbourhood of the black-board behind the Pre- 
sidential chair. 

Mr. Josiah McGregor said that no one appre- 
ciated the value of the trials that formed the subject 
of the paper more than he did. He had been 
closely associated with the designing and construc- 
tion, as well as the working of marine engines, for 
the last thirty-eight years, during which time there 
had been many changes in the development and per- 
fecting of this class of machinery ; changes, he be- 
lieved, due as much to trial and error as to a better 
understanding of the principles involved. There 
were few engineers who had had much to do with the 
subject who had not been brought face to face with 
some of the questions that the trials under notice 
threw a flood of light upon. And many had tried 
on their own account one plan or another in order 
to obtain better results. But the majority of 
these investigations, although perhaps sufficient for 








the immediate purpose, were usually conducted 
under such disadvantageous circumstances as hardly 
to warrant their being put forward as accurate or 
trustworthy. The speaker would remark with re- 
ference to the trials that, firstly, as regards the 
working of the boilers, there were very peculiar and 
interesting results. Comparing the performance 
as measured by the water evaporated by the heat- 
ing surface employed, there was a variation of 
from 9 lb. per square foot per hour in the case of 
the Ville de Douvres to 2.73 lb. in that of the 
Iona, the significance of which was perhaps more 
apparent when it was considered that if the boilers 
of the Iona had been worked as in the Ville de 
Douvres, less boiler power, in the ratio of one 
boiler for every three, would have been sufticient 
for the former ship; while this great extravagance in 
boiler power was accompanied by no commensurate 
superiority in the results, the efficiency being as 66 
is to 69. Inthe second place, it appeared by setting 
out the units of heat supplied per square foot of 
heating surface as base, to ordinates of the heat 
transmitted, that the heat transmitted varied very 
nearly as the heat supplied. Consequently even 
at the greatest rate of heat supply recorded, viz., 
242.23 units per square foot per minute, the limit 
of efficient supply would not be reached. The 
author had made some experiments in the Bay of 
Bengal with the British India Steam Navigation 
Company’s steamer Satara, at a rate of supply of 
heat between that of the Meteor and the Colchester 
(the longest gap in the present series), which sup- 
ported the representation that the heat transmitted 
varies directly as the supply. It was interesting, 
Mr. McGregor continued, from the results obtained 
to work out the temperature of the fire ; this he had 
done, and found that while the result of the 
Meteor was the highest, viz., 2766 deg., the Iona 
was the lowest at 1461 deg., the Ville de Douvres 
being 2713 deg. In performing the same calcu- 
lation for the funnel gases, he found a con- 
siderable variation from the temperatures noted, 
which caused him to think that not only were the 
funnel temperatures somewhat unreliable, but that 
the quantity of air noted was so also. These re- 
cords, he understood, had been obtained from the 
analysis of the chimney gases by ascertaining the 
quantity of air required to supply the oxygen found. 
This was a correct method if the only source of 
oxygen was the air supplied, and the only material 
to be oxidised the carbon burned, but such was not 
entirely the case; and he noticed none of the 
hydrogen of the fuel appeared in the analyses of 
the chimney gases. As evidence of uncertainty, 
even in similar boilers in the same ship, he would 
point to the case of the Colchester, where the after 
funnel appeared to have received 37 per cent. more 
air than the forward one, with 10 per cent. less 
draught, and with an effect of only 1} per cent. 
greater consumption of coal. Altogether it was 
highly desirable, the speaker said, that there should 
be obtained most accurately the amount of air sup- 
plied, as it was evident from these experiments 
that no more important question exists in this con- 
nection than determining how to burn the greatest 
ged of fuel with the least quantity of air. 

ith reference to the engines, it would be noted 
that the Iona appeared to have developed one indi- 
cated horse-power for every 13.35 lb. of steam, 
while the Ville de Douvres took 22.23 1b., but then 
the Iona had 16.4 cubic feet of cylinder capacity 
swept through by the piston per minute per indi- 
cated horse-power (which, with the exception of 
the Tartar, was the greatest recorded), while the 
Ville de Douvres had only 9.67 cubic feet, so that 
the Ville de Douvres’ engines were just a little 
over half the size of the Iona’s for the power de- 
veloped. The defective vacuum of the Ville de 
Douvres was most probably due to some undetected 
leak, as she appeared to have had sufficient circu- 
lating water, viz., 4.29 lb. per 100 units of heat to 
be extracted. The air pump, however, was small, 
being .79 cubic feet per pound of feed per minute. 
This might account for part of the unsatisfactory 
vacuum. The Jona used 5.07 lb. of cooling water 
per 100 units of heat, and had 1.45 cubic feet of 
air pump capacity per pound of feed per minute, 
but he hardly thought the somewhat greater supply 
of water, and the superior air pump capacity of the 
Iona, accounted for the great difference in the 
vacuum obtained. 

Mr. Bryan Donkin said that water meters were 
much used in the French and German navies. ‘ He 
remarked on the range between the maxima and 
minima in the data obtained on trial; thus the 
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poiler efficiency of the double and single-ended ' 
boilers ranged between 62 and 67.5 per cent. ; 
the pounds of water evaporated per pound of coal, 
from and at 212 deg. Fahr., between 8} Jb. and 
10$ lb. ; the pounds of water evaporated per 
square foot of heating surface per hour, from 
2} lb. to 9 lb. ; the coal burned per square foot of 
grate per hour, from 12 1b. to 31 Ib. ; the engine 
efficiency between 10,7 and 17.1 per cent ; and the. 






































revolutions per minute between 37 and 87. The 
Iona had shown the highest boiler pressure and the 
highest vacuum, and the number of expansions was 
great, namely, 19 ; so that in this respect the Iona 
showed to best advantage. Mr. Donkin would 
suggest, if a new trial were made, that it should 
be carried out with a jacketed engine under all 
conditions in regard to jackets in use, varying 
between all jackets and no jackets, The moral of 





the present trials was that to obtain good econo- 
mical results there should be larger boilers, higher 
expansion, hotter cylinder walls, and thorough 
jacketing. 

Mr. Cowper suggested that Captain Sankey 
should be asked to give a written description of the 
method of construction of the 69 diagram which 
could be printed in the Proceedings. He believed 
the only published explanations were contained in 
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Mr. Macfarlane Gray’s paper, read at the Paris 
meeting of 1889, in the late Mr. Willans’ paper, 
read before the Institution of Civil Engineers in 
1888, and in a paper by the same author read last 
year before the Institution of Civil Engineers. It 
was subsequently added by another speaker that 
there is a description of the @ 9 diagram in the last 
edition of Professor Cotterill’s book on the steam 
engine. 

Mr. Phillips deprecated criticism on the design 
of various engines. It was a course not fair to the 
designers of engines, and if it were followed up the 
trials would be brought to a standstill, for they 
could not get on without the help of the makers. 
To show the unfairness of these strictures, one 
speaker had said that the engines of one vessel 
were badly designed, because there was a drop 
of pressure between the boiler and valve chest, 
and the conclusion was therefore jumped at 
that the steam piping was insufficient or badly 
arranged. But what were the facts? The engine 
had been run on trial with the steam valve partly 
closed and the links partly raised, in order to get 
the desired result under the conditions of running. 
The drop in pressure had therefore nothing to do 
with small pipes or badly proportioned steam pas- 
sages. The engines in the Tartar had been lightly 
worked, and the comparisons as to weight of ma- 
chinery for a given power were not therefore fair. 
Mr. Phillips pointed out that the funnel tem- 
peratures would be affected by the air leaking in 
through smokebox doors, and if the temperature 
were taken high up, after the cold air leaking in 
had time to mix with the gases, then the tem- 
perature readings would be reduced more than by 
the amount due to radiation. It had been said 
that in the case of the Tartar the rolling of the 
ship would cause priming, but, speaking as an old 
sea-going engineer, he had not found priming to 
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follow as a result of rolling about at sea. Water 
that had passed through a surface condenser for 
some time contained very little air, and it would 
not foam as ordinary water would do. It was diffi- 
cult to imagine these lightly driven boilers could 
have primed to any extent sufficient to account for 
the extra water found in the cylinders. He would 
suggest one accidental cause to which an access of 
water to the cylinder might be attributed, that 
would be leakage from the jacket. It was said in 
the report that the jacket could not be used, and 
he would like to ask the reason. Might it not 
have been that there was a defect in the bottom 
joint of the cylinder liner, and that water or steam 
had rassed through from the jacket in this way ? 
Mr. J. Macfarlane Gray next rose, at the in- 
vitation of the President. He said that the sub- 
ject under discussion was one in which he was 
particularly interested, and he had devoted very 
many years of study to some of those problems in 
connection with the steam engine which had come 
before the meeting that evening. He had been 
told that he would be expected to speak on the @¢¢dia- 
giam, and sat down to put his thoughts into shape ; 
but he was sorry he could not say that which he 
wished on the subject. After he had been en- 
gaged for a time in putting his ideas together, it 
occurred to him that he was a Government ser- 
vant, like Dr. Anderson and Dr. White, and that 
there was a regulation forbidding Government ser- 
vanis to speak in public on matters connected 
with those subjects upon which they were em- 
ployed by the Government. He had previously 
been warned about speeches that he had made on 
matters connected with his profession, and he 
therefore thought it better to write to the Govern- 
ment department under which he served—the Board 
of Trade—asking if he would be permitted to speak 
in the present discussion, as the matter was one 


with which his name had become identified. He re- 
ceived a reply by wire saying that he would not be 
permitted to speak on the subject referred to; 
whereupon he telegraphed asking if ‘* the subject 
referred to” meant the subject he had referred to 
in his letter. The reply from the Board of Trade 
was, ‘* Yes,” and it was intimated that Mr. Gray 
must adhere to the regulations. 

The whole business is so extraordinary that one 
hardly knows what to make of it. The first im- 
pression of the meeting when Mr. Gray began to 
explain himself was that he was preparing an 
elaborate joke, and, indeed, to the end some 
members could hardly credit that a great Govern- 
ment department had taken a course so puerile 
and contemptible, but at the same time so 
despotic and unjust. We do not know what the 
regulations governing the public utterances of 
Government servants may be, neither do we care 
to inquire. Probably they were originally framed 
for some wise end, and wide powers were given 
under a feeling of assurance that the dignity of the 
great public departments would prevent an undue 
exercise of these powers. Whatever the powers 
may be, however, it is certain they were never 
intended to prevent Mr. Macfarlane Gray speaking 
at a scientific meeting on so purely a scientific 
subject as the @ ¢ diagram ; and, indeed, we have 
Government servants constantly making speeches 
in public on questions far more nearly approaching 
controversial matter of a more political complexion. 
Mr. Gray said he could not understand how Dr. 
White and Dr. Anderson, both public servants, 
managed to speak without being pulled up; and 
Dr. Anderson at the very same meeting had told his 
audience that he had been encouraged by his chiefs 
to attend meetings of the Institution during the term 
of presidency. It may. be the reason is that Dr. 
Andersonand Dr. White serve different departments. 
Probably the explanation of the whole matter is 
that a Government clerk has taken offence at some- 
thing Mr. Gray has said or done, and the absurd but 
tyrannical ukase has been prompted in this way. 
The vestry-like nature of the Board of Trade is 
proverbial, but at any rate Mr. Mundella is a 
responsible politician, generally accredited with 
some backbone, and certainly some explanation is 
due from the head of the department for what is 
probably no more than a piece of officious tyranny 
on the part of some unknown and irresponsible 
person. However contemptible the matter may 
be, however, it has its serious side. Mr. Macfar- 
lane Gray is one of the ablest amongst the scientific 
engineers of the day, and it is to him that so many 
of his colleagues engaged in more practical work 
look to for guidance towards the application of 
scientific principles to engine construction. He 
has devoted the faculties of an exceptionally 
powerful mind for many years to the elucidation of 
that branch of physics to which the @ 9 diagram 
belongs. Theexample of the success attained by 
the late Mr. Willans (a friend and follower of Mr. 
Gray) in engine construction by the aid of this 
disgram, has converted many engineers from the 
opinion that it was a mere scientific puzzle to 
the conviction that it is a means whereby firmer 
ground may be reached in the design of motive 
machinery. Perhaps it is not too much to say that 
a better understanding of the 0 ¢ diagram is likely to 
be one of the best results of the labours of the Marine 
Engine Trials Committee. At any rate, a very earnest 
desire now exists on the part of engineers to under- 
stand this interesting and important subject, and 
the remarks of Mr. Gray were, we know, looked 
forward to by many members of the Institution, 
and it is monstrous that a man of such eminence in 
his profession should have been silenced by a piece 
of Jack-in-oflice tyranny. Unless the matter is 
satisfactorily explained, it is to be hoped it may be 
inquired into by means of a question in the House 
of Commons when Parliament meets. Such a pre- 
cedent, if allowed to stand, would prove a public 
calamity. 

Mr. Segunde was the next speaker. He had 
been one of the observing staff on the trials of the 
Tartar, and he was convinced there was water in 
the cylinders, as he had been scalded by it. If 
this water was not due to priming, there must have 
been phenomenal evaporation on the part of the 
Tartar’s boilers. It was true that the higher quan- 
tity of water present in the cylinders might be due 
to leakage past the slide valve, but the small coal 
consumption, compared to the water said to be 
evaporated, would still remain to be accounted fer. 





If the records of the staff of observation were to be 
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taken as correct—and in this connection, it should 
be remembered, they were mostly landsmen, and 
the weather was rough—they were in the face of a 
mechanical paradox. He thought, however, that 
the explanation might be looked for in errors in 
the coal weighing, and then, if the valve were 
defective, as supposed, the mystery would be 
explained. 

Mr. F. Edwards said he could not believe that 
the Tartar’s boilers primed, as they had more 
steam space than any of the other boilers tried. 
As a rule in this ship they used the feed pumps on 
the main engines, and on the trial they started in 
this way. Forsome reason, recourse had to be had 
to the donkey feed after the trial had commenced. 
He had asked the engineer if there was any chance 
of water going overboard instead of into the boiler, 
and the engineer had said ‘‘there might be.” In 
this way the abnormally high evaporative efliciency 
of the Tartar’s boilers might be accounted for with- 
out recourse to the priming theory, or any sugges- 
tion of error in the weighing of coal, or the stokers 
taking unweighed coal from the bunkers. In regard 
to the latter matter, he would say that there was 
not the slightest suspicion of the records being 
jockeyed, and he was sure all hands only tried to get 
a true result. The coal was weighed by a sea-going 
engineer, and he considered it was correct. With 
regard to the condenser proportions, he thought that 
engineers did not sometimes appreciate the value of a 
good vacuum, and too often sacrificed it to getting a 
hot feed. The increase of 3in. in back pressure would 
make a very considerable difference in the power 
developed, the reduction in power being out of pro- 
portion to the cost of reducing the back pressure ; 
in the case of the Tartar or the Iona the cost would 
be a little more than half the resulting gain. Speak- 
ing on the records of vacuum, Mr. Edwards said 
that his experience was that guages were often quite 
untrustworthy, there being often an error of 2 lb. 
or 31b. in their readings. He had recently bought 
two gauges, the best he could get, for the purpose 
of testing them, and on the whole voyage they 
had shown a difference of 1 in. He was now fitting 
mercurial gauges on the condenser, so as to get the 
absolute back pressure. 

Professor Capper said that reference had been 
made to the Table in the paper which gave the 
quantity of feed water in relation to engine power, 
and it had been suggested that some of the differ- 
ence between the back pressure in the low-pressure 
cylinders and the pressure in the condenser might 
be due to errors in the vacuum gauges. This, the 
speaker thought, was probably true, though an 
equally possible source of error might, perhaps, be 
traced to incorrect indicator readings. The speaker 
said that he had tested many indicators, and had 
only found one which was free from back lash. 
Errors due to this cause seemed to be more marked 
at high than at low pressure, but he had frequently 
found possible variations of 1 lb. to 14 lb. at atmo- 
spheric pressure. These indicators were tested 
under steam upon a mercury column specially de- 
signed for the purpose in Professor Capper’s labo- 
ratory. He thought it worthy of remark that the 
type of indicator which he had hitherto found 
as free from this defect as any was that 
used on the Meteor’s trial, where the variation 
between the low-pressure cylinder and condenser 
was the smallest. The speaker went on to say 
that there was another point to which attention 
had not been specially drawn, but which was re- 
markably clearly shown by these trials ; this was 
the influence of jacketing upon the dryness of 
steam, especially with reference to slow piston 
speeds and large ratios of expansion. Of the three 
sets of triple-expansion engines mentioned in the 
paper, two had intermediate and low-pressure 
cylinders jacketed, and one, the Iona’s, had neither 
jacketed. In the former the dryness fraction re- 
mained fairly constant, in the one case slightly 
dropping between the intermediate and low-pres- 
sure cylinders, and in the other somewhat increasing 
in value. Butin the case of the ‘ona there was a very 
marked drop in the percentage of steam present, 
there being 75 per cent. at release in the intermediate 
cylinder, as compared with only 59 per cent. before 
release in the low-pressure cylinder. Comparing 
this result with the three sets of two-cylinder com- 
pounds, which were all non-jacketed, the speaker 
said there would be found the same large condensa- 
tion going on in the low-pressure cylinder in two out 
of the three cases. In the engines of the Ville de 
Douvres, however, a marked difference of behaviour 
was shown, for the drop between the end of the 





high-pressure stroke and the end of the low-pres- 
sure stroke was only from 79 to 72} per cent. of 
steam present. The explanation for this variation 
would be found, Professor Capper said, if com- 
parison were made between piston speeds, together 
with areas of cooling surface on the one hand and 
a pound of steam and ratios of expansion on the 
other. In the Iona, with a piston speed of 397 ft. 
per minute and comparatively large area of cool- 
ing surface per pound of steam (16.5 square feet up 
to cut-off in the high-pressure cylinder), there was 
a ratio of expansion of 19, with 165 lb. boiler pres- 
sure, whereas in the Ville de Douvres the higher 
piston speed of 448 ft. per minute was united with 
low cooling area (9.4 square feet per pound of steam 
up to cut-off in the high-pressure cylinder), and 
much lower expansion, only 5.7, with 106 lb. boiler 
pressure. Thespeaker said this seemed to indicate 
that the most important cylinder to jacket is the 
low-pressure cylinder, especially in triple-compound 
engines with large ratios of expansion, and that 
jackets are of less importance with high speeds and 
low ratios of expansion, which of course would be 
expected from the higher critical temperature. 

Mr. Schonheyder said that he had had much ex- 
perience in water meters, and found no difficulty in 
getting from them trustworthy records in measur- 
ing boiler feed. The meter referred to by Mr. 
Halpin as being placed on a war-vessel was fitted 
to the machinery of the Medusa, but since that 
time the Admiralty had adopted several meters for 
measuring boiler feed both with hot and cold water. 
He did not see that it would be absolutely impos- 
sible to measure the circulating water. This might 
be done by means of a weir, on well-known prin- 
ciples ; not, of course, using an open weir, but a 
closed one. The measuring apparatus might take 
the form of a tank with a closed top and a hole in 
the side, care being taken that air was in the space 
above the water ; pressures being obtained by a con- 
tinuous indicator giving an automatic record by 
means of clockwork. He did not, however, see 
the necessity for this, as the data now obtained 
gave all the information required. 

Mr. Walker said that the suitable method of 
estimating the efliciency of machinery would be to 
compare the ratio of thrust of the propeller in 
pounds per ton of machinery, and he had made 
certain calculations to show the efficiency of the 
machinery of the six vessels triedj by the committee. 
These he quoted, as also calculations made with a 
paddle-wheel passenger boat. The result he arrived 
at was that the weight per indicated thrust increases 
with the number of cylinders. 

Mr. L. 8. Robinson said that the results observed 
as to fuel consumption in the Tartar led him to wish 
that the committee had extended their labours to 
making progressive trials of machinery at increasing 
powers on the plan followed by naval architects in 
regard to speed. The experiments of the committee 
were nearlyall carried out at full power. In merchant 
vessels this was the usual condition of running, but 
in warships it was comparatively seldom that full 
power was exerted. If the committee, with the help 
of Dr. White, could carry out such experiments, their 
value would be very great. A point that arose in 
considering the results of these trials was the re- 
spective advantages of closed stokeholds as against 
closed ashpits when using forced draught. Both 
systems had been tried, but the vessels varied so 
in their design that no satisfactory comparison of 
the respective merits of the two systems could be 
made. As the figures stood, however, the advan- 
tage seemed to rest with the closed stokehold. 

Mr. Mark H. Robinson said that on board ship they 
could only gauge the power given off by the engines 
through the means of the indicator, but in land 
practice the brake was often brought into use. At 
the works of his firm at Thames Ditton, they had 
also to submit their engines to the rigorous tests 
imposed by electrical means, and in this way the 
importance of matters that did not come within the 
scope of the indicator were clearly made manifest. 
During the discussion many criticisms had been 
founded on small differences in fuel consumption, 
but it might be that the difference between the 
indicated horse-power and the brake horse-power 
would account for the facts commented upon. 

Professor T. Hudson Beare, in replying to the 
discussion, said so many questions had been raised 
that he found it impossible to deal with them 
all at so short notice, and with the brief time he 
would have in which to speak. Mr. Mudd’s expla- 
nation with regard to the valve chest acting as a 
jacket to the intermediate receiver, he did not 





see would quite cover the results for which 
the circumstance was supposed to account. In 
any case the jacket was drained. In regard 
to the question of back pressure in the Tartar, 
he was by no means sure it might not be 
attributed to indicator errors. As to the priming 
of the Tartar’s boilers, Captain Sankey had sug- 
gested that if the oscillations of the water in the 
boiler synchronised with the rolling of the ship, 
the result might be a very vicious roll, and the 
priming might so be accounted for. With this 
suggestion Professor Beare appeared inclined to 
agree. The figures given in the Tables with 
regard to radiation had been questioned, and he 
would point out that they were not absolute, 
but comparative. The pressures in the steam 
chests were not taken by indicators, but by guages. 
As to the loss of pressure between the boiler 
and the steam chest, Mr. Phillips had said 
that the engineers of the Tartar had found it 
more economical to run with the steam throttled 
(the engines also being linked up), but it was 
difficult to see why this should be. In any com- 
parison of the Iona and Ville de Douvres, it must 
not be forgotten the two vessels were designed 
for very different conditions of service. The Iona 
was a cargo boat, destined to make long voyages, 
whilst the Ville de Douvres was a cross-Channel 
mail boat, only required to take very short trips, 
The analyses of the furnace gases had been called 
in question, it being supposed that the hydrogen 
had not been considered. This was a mistake ; due 
value had been given to the hydrogen in calculating 
the steam present. The dry furnace gases were 
included in the columns of figures, and in the 


‘Table the column was headed ‘‘ Dry Air per Pound 


of Fuel,” the word ‘‘dry” indicating that steam 
was eliminated. A short description of the @ ¢ dia- 
gram would be found in the last edition of Cot- 
terill’s ‘‘Steam Engine.” Mr. Phillips had pointed 
out that air would leak in through smoke- 
box doors. No doubt this would be so, but he 
did not think the volume would be sufficient to 
account for the differences in temperature referred 
to, it being remembered that additional air would 
mean an increase of weight of furnace gases, so 
that correction would have to be made in this 
respect. The author concluded his remarks with 
the heartfelt expression of gratitude to Professor 
Kennedy, referred to in an earlier part of this report, 
not only for assistance in connection with the 
matter then before the meeting, but for help given 
over a far wider range of time, extending, in fact, 
back to the commencement of the speaker’s scien- 
tific education. 

In proposing a vote of thanks to the author, Pro- 
fessor Kennedy said that it was some years ago, at 
the Leeds meeting, that he first ventilated the ques- 
tion of making marine engine trials. The sugges- 
tion had received a good deal of opposition, not to 
say ridicule. They were told that the scheme was 
impossible ; that they could not measure the feed ; 
that the plan was chimerical—in fact, a mere fad. 
They had, however, received support, and he 
thought they might claim that some advance had 
been made ; at any rate they had shown that trials 
of steamship machinery might be carried out without 
having the vessel especially set apart for the pur- 
pose. It now remained for shipowners and engine- 
makers to follow up the work. In regard to 
making public the data obtained on these trials, Mr. 
Phillips had exactly put the Council’s view of the 
case. It was not a matter of the respective 
merits of A’s engines or B’s engines. The question 
was far too complicated for that, as had well been 
shown during the discussion ; and it was unfair to 
take any single factor in the whole performance and 
distribute blame or praise in so partial a manner. 
In bringing the discussion to a close, the President 
added that the best thanks of the Institution were 
due to those owners and engineers who had so fully 
helped them in carrying out their trials. 

After a vote of thanks to the Institution of Civil 
Engineers for the use of the theatre, the meeting 
terminated. 


300 HORSE-POWER ENGINE. 

We illustrate on pages 192 and 193 a compound 
‘*Ideal ” engine of 300 indicated horse-power, con- 
structed % the Harrisburg Foundry and Machine 
Company, Harrisburg, Pa., U.S.A., and exhibited by 
them at the Chicago Exhibition, where it drove a 
line of shafting on the east side of the building. The 
firm in question built two types of this class of engine, 
depending upon the uses to which they are to be put, 
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One of these types is shown in Fig. 1, which will give 
an idea of their general finish and get-up. The details 
of construction of the 300 indicated horse-power engine 
are shown in the remaining figures. The engine in ques- 
tion has cylinders 17 in. and 28 in. in diameter by 18 in. 
stroke, the ratio of volumes of cylinders being there- 
fore 1 to 2.72. It is designed te run at 176 revolutions 
or a piston speed of 528 ft. per minute, the initial 
steam pressure being 115 lb. per square inch. The 
cylinders, which are arranged as shown in Fig. 2, are 
constructed of close-grained cast iron, and are cast 
in one with the valve chest, the steam ports being 
11.4 per cent. of the cylinder area. As will be seen 
from Fig. 2, these cylinders are placed tandem, and 
bolted to the bed frame, which is of massive box section 
and cast in one with the main engine bearings. The 
pistons (Figs. 3 and 4) are of cast iron, fitted with 
double sectional interlapped rings, having light german- 
silver spri 9 riveted to the inside. This material 
was adopted as being less affected by the varying tem- 
peratures or corrosion than steel springs. The pistons 
are 7 in. deep, and are held in place by nuts, The 
piston-rod is in one piece, being a steel forging, passing 
through both cylinders. It is screwed into the 
crosshead, which is a crucible steel casting, fitted with 
phosphor ‘bronze slippers top and bottom, each having 
a bearing surface of 135 square inches. The crosshead 
pin is of steel, 4 in. long by 43 in. in diameter, and is 
hardened and ground. The connecting-rod is of steel, 
9 ft. or 6 cranks long from centre to centre. The 
bearings at each end are of brass lined with Babbitt 
metal. The crankpin bearing is 8 in. in diameter by 
6} in. long, the adjustment being made by steel bolts 
with nuts at each end. The crankshaft is in one steel 
forging, with cast-iron discs shrunk on for counter- 
balance ; its diameter on the wheel is 9} in. The wheel 
and the journals are 8 in. in diameter by 17 in. and 
15? in. long respectively, and there is also an outboard 
bearing 6 in. in diameter by 12} in. long. The fly- 
wheel pulleys are keyed on either side ; the main one 
is 8 ft. 6 in. in diameter by 2 ft. 7 in. face, whilst its 
fellow on the other side is 8 ft. 6 in. in diameter with 
18 in. face. The total weight of the two is 19,100 lb. 

Mr. M. E. Hershey’s adjustable piston valves are 
used on both cylinders, Their general construction is 
shown in Figs: 3and 4, Each consists of a cast-iron 
head fitted with a junk ring, between which are two 
cast-iron split rings, backed by a spider of composition 
metal, having a greater range of expansion than the 
valve or its seat. The spider is tapered to receive a 
bush or seat, which is adjusted by brass lock-nuts on 
the head sleeve. This arrangement permits a rigid 
adjustment to compensate for wear, which is main- 
tained throughout the stroke of the valve while sub- 
jected to peripheral pressure in passing over the ports. 
This is accomplished by the greater range of expansion 
in the spider, whose peripheral adjustment compensates 
for wear, and does not effect any other adjustments 
for steam distribution. The valve is adjusted when 
the cylinder is hot, so that it is free from its seat when 
cool and contracted, preventing sticking and injury 
to the wearing surfaces, 

As shown in Fig. 2, the high-pressure valve is 
actuated by a shifting eccentric, controlled by the 
governor. The low-pressure valve is on the opposite 
side of the engine, and is driven by a fixed eccentric. 
This eccentric can, however, be adjusted, when the 
engine is —: for any desired cut-off. The gover- 
nor, of the flywheel type, is the ‘‘ Ide” automatic 
governor, This governor regulates very closely, 
and effects automatically a cut-off in the cylinder 
ranging from zero to 78 per cent. of the stroke. 
Regulation is obtained inside of 2 per cent. variation 
in speed, working from no load to 25 per cent. above 
the rated capacity. 

Special attention has been paid in this engine to 
the lubrication, which is automatic. No parts ere 
submerged, but a copious delivery is made from the 
oil chamber to all bearings. The oil dropping from 
the bearings is collected, and after filtration can be 
used again, In Figs. 5 and 6 we reproduce diagrams 
showing the steam distribution in the cylinders. 





RADIAL DRILLING MACHINE. 

Tuk double-geared radial drilling machine illus- 
trated on page 188 is one recently made by Mr. W. 
Asquith, Highroad Well Works, Halifax, for Her 
Majesty’s Dockyard at Haulbowline. It has all the 
motions for its manipulation on the head or spindle 
slide, thus giving the workman full control without 
moving from the work being operated upon, and en- 
abling him to adjust the drill spindle to the desired 
centre correctly and quickly. The spindle is balanced, 
and can be raised and lowered to any position in- 
stantly ; it can be used for tapping holes, &c., and can 
be stopped, started, or reversed instantly, without 
using the belt motion, The workman is thus enabled 
to manipulate the machine with ease, a great con- 
sideration in heavy machines of this class. 

The machine is suitably graded in the cone gearing 
and feed motion for drilling or boring small and large 
holes, and is suitable for any class of work that can be 








operated upon on a radial machine. The gearing is 
machine cut. The radius of the spindle isadjustable 
up to 6 ft., and 6 ft. in height can be admitted under 
the spindle. The arm is adjustable vertically by 
power motion. The driving arrangement has been 
arranged to suit the conditions required. The 
portable work-table is arranged with worm motion 
to adjust to the angle required, which is found an ad- 
vantage for work that needs drilling at an angle, Saye 
of greater service than having the arm or spindle to 
swivel, an arrangement which detracts from the 
rigidity of the machine. The machine illustrated 
weighs 7 tons, and is of thoroughly substantial pro- 
portions throughout. 





ARMS PALACE HORSE CAR. 

At the recent World’s Columbian Exposition the 
Arms Palace Horse Car Company, of Chicago, showed 
two cars for the conveyance of horses. The one 
which we illustrate on page 189 is designed to run 
in freight trains, and is equipped with ordinary 
freight trucks and the Janney freight coupler. It is 
provided with stalls for eighteen horses; these are 
placed transversely in two groups of nine each, one 
set of horses looking to the right, and the other to the 
left of the car. The animals enter by the doors at the 
centre, and are packed away one by one, a hinged par- 
tition being closed to secure each in place. Each stall 
is padded round to prevent a horse injuring himself 
by kicking or plunging. A passage extends in front 
of the stall to enable the animals to be fed and 
watered, All the principal dimensions are given in 
the engravings. 

The other car exhibited, and which is not illus- 
trated, was of a superior class. It is fitted with pas- 
senger trucks and the Janney passenger coupler, being 
intended to run in passenger and express trains. It 
contains stalls for sixteen horses, the stalls being ar- 
ranged longitudinally of the car, four in each end and 
eight in the centre, 








LOCOMOTIVES AT THE WORLD’S COLUM- 
BIAN EXPOSITION. 

CoNTINUING our series of locomotives shown in the 
Transportation Building of the World’s Columbian 
Exposition, we publish on page 200 two locomotives 
exhibited by the Cooke Locomotive and Machine 
Company, of Paterson, New Jersey. The first of 
these engines is an eight-wheeled passenger locomo- 
tive, built for the Erie Railroad, and weighing about 
70 tons in working order. The engine is simple, 
with cylinders 19 in. in diameter and 26 in. stroke. 
The second is a ten-wheeled engine, built for the 
Exhibition, and weighing about 65 tons; this engine 
has cylinders 21 in. in diameter by 26 in. stroke. The 
following Tables contain general particulars of the 
two locomotives, which are clearly illustrated on 
page 200. 


Hight-Wheeled en Locomotive for the Erie Railroad, 


Class ig - aed dia Eight-wheel. 
Built for aaa ... Erie engineers 
ame ae ..  E. B. Thomas 
Cylinders, simple... ee .. 19 in. by 26 in, 
Gauge ae aes 4 ft. 84 in, 
Weight on drivers xe 88,750 Ib. 

i truck ... 45,850 lb, 
Total weight in working order 134,600 lb. 
Weight of tender, — “a 37,000 Ib. 
Capacity of tank .. 3700 gallons 
Fuel capacity of tender .. 64 tons of coal 
Total oe ase of engine 23 ft. 8? in. 
Driving wheel base of engine ... 8 ft. 6 in. 
Total wheel base of tender 15 ft. 8 in. 


Spread of tender truck wheels.. 5 ft. 
Wheel base of engine and tender 48 ft. 114 in. 
Length over all, engine and ten- 


der pe ea son 60 ft. 44 in. 
Boiler, style. re Bae aaa Straight 

aa fuel... .. Anthracite coal 

<a diameter, first course ... 66 in. 

oa material in barrel pia Steel 

ei thickness of barrel - gin 

* kind of horizontal seams Butt straps, i in and 

out 
kind of circumferential 

seams ee ... Double riveted lap 
Boiler tubes, material ... Sis Tron 

a » number ... 272 

oi » _ outside diameter 2 in. No. 12 W.G. 

a length outside sheet 12 ft. 1 in. 

Pe firebox length ... wa 126 in. 

a ae width ... ais 413 in. 


s “ depth 56 in. a 684 in, 


Sa water space ...34 in, sides and back, 


4 in. front 
fA material outside shell of 
firebox . Steel 
Boiler, thickness outside shell of 
firebox .. °, in. 
Boiler, material inside firebox .. Steel 
ee thickness ile i; in. sides, 3 in. 


back and centre 


material firebox tube 
a eee pe ai Steel 


sheet 








sheet 

Boiler, thickness tube sheets 
aa crown stayed with 
» size of dome 


pe kind of grate 


‘a grate surface... 
m3 heating surface of fire- 


x 
Boiler, heating surface of tubes. 
” ” ” total 
a working pressure 
Driving wheels, diameter 
pe axle journal, size 


Engine truck wheels, size ; 
BS » axle journal, size 


Tender wheels, diameter 
<d axle journal, size 


Height of stack from rail 
Exhaust pipe, style 
me 3» nozzles 
Main connecting-rod journal ... 
” ” 


Coupling-rod journal 


Slide valve, maximum travel . 
a 3» Outside lap 


ne », inside lap 
» lead 
Steam ports 


Exhaust ports 
Piston-rods 
Piston, horizontal thickness 


Boiler, material smokebox tube 


195 


Steel 


4 in. 
Radial stays 


29 in. in diameter 


by 24 in. high 


Water tube and 


pull bar 
36.3 sq. ft. 


Ww. 

1707_:=C*é4; 

1894 ,, 

180 lb. 
72 in. 


.. 84in. in diameter 


by 12 in. 
33 in. 
6 in. in diameter 
by 9} in. 
36 in. 


; 44 in. in diameter 


by 8 in. long 
14 ft. 10 in. 
High, double 
Two 3} in. in 
diameter 
54 in. in diameter 
by 6 in. long 
7 ft. 10 in. centre 
to centre 


. 44 in. in on 


by 4} in 
6 in. 
lin, 
rs in. 
ig in. 
3 in. by 18 in. 
3h i in. by 18 in. 


. 3} in. in diameter 


6 in, 


Ten- Wheeled Locomotive, built for Exhibition, 


Class 

Built for 

Name or number ... 
Cylinders, simple.. 


Gauge 
Weight on drivers | 
* truck . 


Total weight in working order 
Capacity of tank . ‘ ; 
Fuel capacity of tender .. 
Total wheel base of engine 
Driving wheel base of engine ... 
Total wheel base of tender , 
Spread of tender truck wheels... 
Wheel base of engine and tender 
Length over all of pe and 
tender eel 
Boiler, style 
oe mee... 3 
» working pressure... e 
», diameter of first course ... 
», material of barrel... 
», thickness of barrel 
» kind of horizontal seams 


» circumferential 
seams 
Boiler tubes, material 
‘ais +» number 


o » Outside diameter .. 

ra »  lengthoutside sheet 
» firebox, length 

‘a » width 

99 » depth 


»» . water space of firebox, 
width 

Boiler, material outside shell of 
firebox 

Boiler, thickness outside shell 
of firebox 

ss material inside shell of 

re 

Boiler, inidineen inside shell of 
firebox . ; 

Boiler, material firebox tube 
sheet 

Boiler, material smokebox tube 
sheet 

Boiler, thickness of tube sheets 
»» crown stayed with 
»  8ize of dome 


» kind of grate 
Grate surface <a 
Heating surface, firebox... 
pe a tubes ... 
total .. 
Driving wheels, diameter 
» axles, size of journals .. 


Engine truck, wheel diameter... 
oa aa "axle, size of jour- 
nal 

Tender, truck wheel diameter . 

axle, size of journal 

Height of stack from rail , 

Exhaust pipe, style 

99 nozzle 


Ten wheel 
Exhibition 
2252 
21 in. by 26 in. 
4 ft. 84 in. 
102,000 lb. 
35,000 ,, 
137,000 |. 
3700 gallons 
64 tons of coal 
23 ft. 8 in. 
12 ft. 11 in. 
15 ft. 9 in. 

5 ft. 1 in. 
49 ft. 54 in. 


59 ft. 104 in. 
Wagon top 
Soft coal 
160 Ib. 

64 in. 
ys 


Butt Ri Avy strap 
in and out 
f Double-riveted 
lap 
Tron 
. Qi in. No. 12W.G 
13 ft. 6 in. 
120 i in. 
33% in. 
612 in. back, 
753 in. front 
{3 in. sides, 34 in. 
back, 4 in. front 


Steel 
5 in. 
Steel 
f ys in. sides, § in. 
back and centre 


Steel 
Steel 


in. 
.. Bars and 1-in. bolts 
. 29 in. in diameter 


by 24 in. high 
Cast-iron rocking 
sq. ft. 
179.75 sq. ft. 
1791 03 sq. ft. 
1970.78 sq. ft. 
62 in. 
8 in. in diameter 
by 10 in. 
30 in. 


5} in. by 10 in. 
33 in. 
4} in. by 8 in, 
14 ft. 11 in. 
High, single 
One, 4? in. in 
diameter 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was quiet in the 
pig-iron market last Thursday forenoon. Upwards of 
15,000 tons were dealt in—10,000 tons of Scotch iron, 
5000 tons of Cleveland, and a few lots of hematite iron. 
Scotch was done at 43s. 7d. cash Monday, with a ‘‘ call.” 
Generally prices were easier all round 4d. per ton. There 
was a large amount of business done in the afternoon, 
and prices were one or two coppers dearer. 
20,000 and 25,000 tons of iron changed hands, one 
op2rator buying from 10,000 to 15,000 tons. Scotch iron 
was unofiicially done at 43s. 64d. one month, with 1s. 
forfeit in sellers’ option, and 43s. 74d. Monday, with a 
**eall.” Both Scotch and Cleveland iron were a little 
higher in price in the afternoon. 
prices were—Scotch iron, 43s. 74d. per ton ; Cleveland, 
35s. 104d.; Camberland and Middlesbrough hematite 
iron, respectively, 45s. 74d. and 44s. 6d. per ton. The 
market was inactive on Friday forenoon, when about 
15,000 tons of iron changed hands, probably 12,000 tons 
being Scotch, and a few lots of Cleveland and hematite 
iron. Prices were firm, at 4d. or so advance on the 
previous day’s close. In the afternoon a reaction set in, 
and on a pressure of sales prices closed flat, Scotch de- 
clining 2d. per ton from the morning, and other sorts 1d. 
to2d. perton. A fair amount of business was done—from 
10,000 to 12,000 tons of Scotch, and a few thousand tons of 
the other sorts. Scotch was done ex-officially at 43s. 5d. 
one month, with 1s. forfeit in sellers’ option. At the close 
the settlement prices were: Scotch iron, 43s. 6d. per ton; 
Cleveland, 35s. 104d.; Cumberland and Middlesbrough 
hematite iron, 453. 6d. and 44s. 3d. per ton respectively. 
A large amount of business was done on Friday fore- 
noon, about 23,000 tons changing hands—15,000 tons of 
Scotch, 3000 to 4000 tons of Cleveland, and 4000 tons of 
hematite iron. One dealer bought 10,000 tons of Scotch 
iron, which declined in price 4d. per ton. Cleveland 
fell 1d. In the afternoon the market was still easier, 
but barely so active. Close on 10,000 tons of Scotch 
were dealt in, pretty equally divided between cash 
and one-month transactions. The cash price fell 1d. 
per ton. About 3000 tons of Cleveland changed hands, 
some at 36s. three months fixed, and the cash price 
dropped 24d. per ton. Only a few lots of hematite iron 
were eauaen in, and the price of both gave way, 
Middlesbrough to the extent of 2d. per ton. The settle- 
ment prices at the close were—Scotch iron, 43s 44d. per 
ton; Cleveland, 35s. 74d.; Cumberland and Middles- 
brough hematite iron, respectively, 45s. 3d. and 44s. 14d. 
per ton. Tuesday’s market was quiet in the forenoon, 
when only about 8000 tons changed hands—4000 tons 
of Scotch, 3000 tons of Cleveland, and one lot of hematite 
iron. Prices were just steady. There was rather 
more business doing in the afternoon, and prices were 
well supported at practically the forenoon’s close. Between 
6000 and 8000 tons of Scotch and a few lots each of the 
other sorts were dealt in. Cleveland was done at 36s. per 
ton three months fixed. Cumberland hematite iron made 
an advance of 4d. per ton, but that was the only change. 
The closing settlement prices were—Scotch iron, 43s. 44d. 
per ton ; Cleveland, 35s. 74d. ; Cumberland and Middles- 
brough hematite iron, 45s. 3d. and 44s. 14d. per ton 
respectively. (uietness was the rule in the market this 
forenoon. Some 10,000 tons changed hands, of which 
6000 tons were Scotch. One lot of Cleveland sold at 
36s. 14d. three months open. Business was more active 
in the afternoon, when close upon 20,000 tons changed 
hands, the bulk of it Scotch. There was rather a pres- 
sure of sales, though the iron offered was all taken up, 
but all round there was a fall of 1d. per ton. At the 
close the settlement prices were—Scotch iron, 43s. 3d. 
yer ton; Cleveland, 35s. 6d. ; Cumberland and Middles- 
rough hematite iron, respectively, 45s. 3d. and 44s. 14d. 
per ton, The following are the quotations for some of 
the special brands of makers’ iron, No. 1: Gartsherrie, 
51s. 6d. per ton; Calder, 52s. 6d.; Summerlee, 54s. ; 
Coltness, 57s. ; Langloan, 60s.—the foregoing all shipped 
at Glasgow ; Shotts (shipped at Leith), 54s. 6d.; Glen- 
garnock and Carron both out of the market. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
4233 tons, as compared with 4821 tons in the corre- 
sponding week of last year. They included 150 
tons for South America, 250 tons for India, 161 
tons for France, 567 tons for Italy, 180 tons for Holland, 
340 tons for Spain and Portugal, smaller quantities 
for other countries, and 2334 tons coastwise. here are 
still 55 blast furnaces in actual operation, against 69 at 
this time last year. The stock oF pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 318,890 
tons yesterday afternoon, as compared with 319,002 tons 
yesterday week, thus showing a reduction for the week 
amounting to 112 tons. 


Iron Ore Imports at the Clyde.—The landings of Spanish 
iron ore at the Clyde ports during the past month were 
comparatively small, owing to the few blast furnaces as 
yet working on hematite. Only eighteen steamers 
arrived, with 27,685 tons of ore, which shows a decrease 
of 22,928 tons as contrasted with the landings in January, 
1893, and 21,296 tons under those in January, 1892. The 
small imports in January, 1891, were owing to the blast- 
furnacemen’s strike at that time. The returns are : 


Tons. 
27,685 


Vessels. 
18 


Between | 


The closing settlement | 


Springburn, Glasgow, have just contracted to build six- 
teen large passenger engines for the Midland Railway 
Company. Other contracts are at present in the market, 
and altogether the prospects of the local locomotive trade 
are brighter than they have been for some time past. 


Glasgow Copper Market.—On two occasions during the 


at 41s. 17s. 6d. per ton three months, and on Monday at 
the same price. 


Inverness Water Supply.—At a meeting of the Inverness 
Town Council on Monday night, several schemes were 
discussed which had in view an increase in the water 
supply of the town. It was agreed by a majority to get 
a report from the burgh surveyor and water manager as 
to the advisability of laying a new main pipe from the 
reservoir to the town, at an estimated cost of about 400/. 
Mr. MacBean afterwards submitted a motion to the 
| effect that the council secure a report from Mr. James 
| Frazer, C.E., as to getting a supply of water from Loch 
| Duntelchaig. He was opposed to the attempts to tinker 
| away at the present water works, and said that by going 
| at once to that loch they would get 4,000,000 gallons of 
pure water, at a total cost of about 20,000/. Ona divi- 
sion the motion was carried by twelve votes to seven. 


Big Contract for Railway Fencing in India.—Messrs. 





with a contract for 150 miles of iron and wire fencing for 
a railway in India. The contract (exclusive of wire) 
amounts to nearly 80001. 


Stoppage of Leith Dock Works.—Through some hitch in 
the arrangements whereby the contract for the new dock 
works at Leith was being carried on, the work has been 
stopped. The contractors were Messrs. Kinnear, Moodie, 
and Co.; but shortly after the dock works were com- 


then operations have not been proceeding so rapidly as in 
other circumstances they would have done. So far as is 
learned, there does not appear to be any misunderstanding 
between the contractors and the Dock Commission, but 
that some hitch has occurred between the trustees of the 
late Mr. Kinnear and the remaining partner. 
pectation, however, is that the suspension of work will be 
of short duration, and a satisfactory arrangement effected. 
The men who were working at the dry dock and the re- 
clamation wall for the deep-water dock were all paid off 
on Saturday. As yet the Dock Commission have taken 
no steps in the matter. The cost of the new dry dock 
was estimated at about 30,000/., and the total works at 
about 400,0002. 


The Late Six William M‘Onie.—This aged and much- 
respected citizen of Glasgow, who was long closel 
identified with the local engineering industry, and wit 
the municipal government of the city, quietly breathed 
his last a few days ago. He was the senior partner of 
the firm of W. and A. M‘Onie for many years, and 
latterly of that of M‘Onie, Harvey, and Co., the branch 
of engineering prosecuted by the firm being that of sugar- 
making machinery. After serving as Lord Provost of 
Glasow for the term of three years, he was knighted. At 
his death he was in his eighty-second year. 


Institution of Engineers and Shipbuilders: Graduates 
Section.—An ordinary meeting of this section of the 
‘** Institution ” was held last night, Mr. M. T. Brown, 
B.Sc., President, in the chair. A very interesting paper 
was read by Mr. Ambrose H. Thomson, London, his 
subject being ‘‘ Carriage-way Pavements.’ A discussion 
followed. 


Associated Students of the Institution of Civil Engineérs: 
Annual Dinner.—The annual dinner of the Association 
of Students of the Institution of Civil Engineers was 
held on Monday evening. There was a large attendance 
of senior and junior members of the profession, and the 
chair was occupied by Mr. George Graham, M.I.C.E., 
President of the Association, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday’s weekly market 
was numerously attended, but affairs were a trifle de- 
pressed owing to the drop in warrants, and little busi- 
ness was transacted. Buyers were rather backward. 
Makers generally were not inclined to reduce their 
quotations, and as they are well off for work, they can 
afford to hold aloof for a while. Few of them would 
listen to less than 36s. for early f.o.b. delivery of No. 3 
g-m.b. Cleveland pig iron, and that price was reported 
to have been paid, but there were plenty of mer- 
chants ready to dispose of the ruling quality at 
35s. 9d., and several parcels changed hands at 
that price, which was regarded as the general market 
quotation. The lower classes of pig were scarce, 
and were firm in price, being little affected by fluc- 
tuations in warrants. They did not rise with warrants 
in the same proportion that No. 3 did, and consequently 
for some time they have been relatively cheaper than 
No. 3, but yesterday’s quotations were relatively dearer 
than the price of the ruling quality. No 4 foundry was 
35s. 9d., and grey forge fully 35s. 3d., both for prompt 
delivery. Middlesbrough warrants were 35s. 7d. cash 


past week business has been done in copper—on Friday | 


issued by the Cleveland Ironmasters’ Association, show- 
ing the make and disposal of pig iron in the north of 
England during January, are certainly not satisfactory. 
Of 142 blast furnaces built, 86 were in operation, 44 being 
on Cleveland, and 42 on hematite, &c , one more on each 
kind than at the end of December. The total make of 
Cleveland pig iron was 102,636 tons, or 4946 tons less than 
during December. The make of other kinds of pig iron, 
including hematite, basic, and spiegel, reached 121,691 tons, 
being an increase of 5651 tons on the previous month’s 
output. The total make of all kinds was thus 224,327 
tons, or 705 tons more than in December. Stocks in 
makers’ stores on January 31 stood at 63,298 tons, an in- 
crease of 3238 tonson December. In Messrs. Connal and 
Co.’s and the North-Eastern Railway stores the stock 
held at the end of last month was 108,212 tons, beirg an 





A. and J. Main, Possilpark, Glasgow, are far advanced | 


menced, the chief partner (Mr. Kinnear) died, and since | 


The ex- | 


increase of 6742 tons on December. The total stocks on 
| January 31 were 171,510 tons, or 8676 tons above the total 

stocks on December 31 last. The total output for the 
' month was 6992 tons below that of January, 1893, but the 
| stocks were 15,691 tons higher. 


| Manufactured Iron and Steel.— Affairs generally in the 


| manufactured iron and steel trades are a shade better, 
| but quotations, though undoubtedly tending upwards, 
|advance very slowly. Certainly it is gratifying to see 
| nearly all the works in the north busily employed, and to 
learn that several firms have a good number of orders on 
their books, but producers still complain of small profits, 
Makers of shipbuilding material are very fully employed, 
and in one or two cases have been pressed for deliveries. 
Common iron bars are quoted at 5/. 2s. 6d.; best bars, 
5/. 123. 6d.; iron ship plates, 5/.; iron ship angles, 
4l. 17s. 6d.; steel ship plates, 5/. 7s. 6d. to 5. 10s.; and 
steel ship angles, 5/.—all less the usual 24 per cent. dis- 
count for cash. Heavy sections of steel rails are quoted 
at 3. 15s. to 3/. 17s. 6d. net at works. 


The Fuel Trade.—Fuel generally is easier. For good 
blast-furnace coke delivered here the price may be put at 
12s. 9d., but up to 13s. 3d. is asked by some firms, and, 
/on the other hand, business is said to have been trans- 
| acted at 12s, 6d. 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Dore and Chinley Railway.—Steady progress continues 
| to be made with the work still required to be done before 
the Dore and Chinley Railway can be opened for pas- 
senger traffic, and a considerable number of stonemasons 
|are employed in the erection of station houses, booking 
| offices, &c., at Edale, Hope, Bamford, and Hathersage, 
| but the navvies have made a complete exodus from the 
| district, with the exception of a few who have pitched 
| their tents on the summit of Cowburn, whilst they aro 
engaged in sinking the ventilating shafts to the tunnel, 
and which have now been sunk to a depth of over 
106 yards. Work here is being considerably impeded by 
the water, the force of which gets greater as the sinking 
progresses. It is believed the directors of the Midland 
Company will at no distant date make Chinley station 
the stopping place for numerous passenger trains instead 
of Marple. 


Henry Bessemer and Co., Limited.—The directors’ re- 
port for the past year is as follows: ‘“‘In reporting upon 
the operations of the past year, the directors consider 
that when the exceptional circumstances are taken into 
account, the result, although showing a serious diminu- 
tion when compared with the profits of former years, may 
be looked upon as satisfactory. Trade has been in a de- 
pressed state the greater part of the year, and the 
disastrous coal strike caused a stoppage of the entire 
works for over three months. The net profit for the year 
has been 11,9167. 9s. The directors recommend the pay- 
ment of 5s. per share less income tax on the preference 
shares, making, with the payment in July, 5 per cent. for 
the year, and 15s. per share free of income tax on the 
ordinary shares. This, with the payment iu July, makes 
a distribution for the year of 124 per cent, on the ordinary 
shares. They also recommend writing off the amount 
standing to the debit of ‘Improvements and Additions’ 
account. These payments, with those made in July last, 
will absorb the profits for the year, and reduce the reserve 
balance by 7502/. 10s. 3d., leaving 31,108/. 4s. 4d. to be 
carried forward to credit of net revenue account.” 








NOTES FROM THE SOUTH-WEST. 

Taff Vale Railway.—In the second half of last year the 
| ratio of the working expenses to the traffic receipts stood 
at 55.51 per cent., as compared with 52.08 per cent. in the 
corresponding period of 1892. The increase of 3.43 per 
cent. was attributable principally to the high prices paid 
|for coal during a recent strike, and the increased burden 
| of rates and taxes. The amount expended for additional 
| rolling stock in the second half of last year was 3836/. ; the 
| aggregate outlay for rolling stock to the close of 1893 was 
| accordingly carried to 545,9427. The number of locomo- 

tives upon the company’s lines at the close of 1893 was 
| 190; the number of tenders at the same date was 109. 
| The number of vehicles used in the coaching department 
| at the close of December, 1893, was 250, while the number 
|of vehicles in use for the conveyance of gocds and mer- 

chandise at the same date was 2583. The great strength 





buyers, Local hematite pig was in good demand, and | of the Taff Vale is its mineral traffic; this is shown 
pe —- ng at 4ds, 6d. Rubio ore was 12s. 6d. iby the fact that while the whole revenue collected 
ex-ship Tees. To-day our market was again a trifle ¢>. the second half of 1893 was 355,825/., 207,043/. of 
easier. Prices of makers’ iron, however, were not quotably this amount was derived from the conveyance of 
altered. No. 3 Cleveland pig sold at 35s. 9d., but there ‘minerals. The cost of locomotive power in the 
were attempts to buy at a little under that figure. | second half of last year was 63,414/., as compared with 
Middlesbrough warrants declined to 35s. 6d. cash buyers. | 66,1291. in the corresponding period of 1892. Fhe aggre- 

The Production and Disposal of Pig Iron.—The returns | gate distance run by trains in the second half of 1893 


January, 1894 
189% 


29 
32 
5 


50,613 
1892 48,981 
1891 
1890 19 
1889 20 


Another Locomotive Order for Springburn.—Messrs. 
Sharp, Stewart, and Co., Atlas Locomotive Works, 
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was 1,567,838 miles, as compared with 1,705,643 miles in 
1892. The expenditure made by the company for main- 
tenance of way and works in the second half of 1893 
was 24,019/., as compared with 23,467/. in the corre- 
sponding period of 1892. The length of line maintained 
last year was as follows: Six lines, 9 chains; five lines, 
23 chains; four lines, 12 miles 37 chains; three lines, 
12 miles 724 chains; two lines, 45 miles 46 chains; single 
line, 45 miles 404 chains; total, 116 miles 68 chains. 
The company also maintained last half-year 117 miles 
513 chains of sidings, 

Newport.—At the annual meeting of the Newport 
Chamber of Commerce it was stated, with reference to 
the shipping business of the port, that the increase in the 
export of coal foreign which was noted in 1891 and 1892 
had been maintained in 1893. The volume of coal shipped 
foreign for the year was 1,869,932 tons, being an increase 
of 43,388 tons as compared with 1892. In the exports 
coastwise, however, which amounted to 1,300,000 tons, 
there was a reduction of 39,000 tons. The net increase in 
the shipments of coal, foreign and coastwise, therefore, 
was 3946 tons, 


Trade of Swansea.—The general superintendent of the 
Swansea Harbour Trust has issued his report on the trade 
of the harbour in 1893. During the year 4666 vessels, 
registering 1,500,039 tons, cleared from the harbour, the 
tonnage rates being 31,862/. 103. 6d., as compared with 
4543 vessels registering 1,465,767 tons, with tonnage rates 
amounting to 31,688/. 93. 5d., in the previous year, show- 
ing an increase of 123 vessels, 34,272 tons, and 174/. 1s. 1d. 
tonnage rates. The import trade amounted to 589,791 
tons, valued at 3,807,901/., as compared with 659,233 tons 
in the previous year, showing a decrease of 69,442 tons, 
the copper trade being responsible for 23,500 tons, andiron 
ore for 25,000 tons. The export trade amounted to 
2,216,418 tons(estimated value6, 275, 2991. ), against 2,214,614 
tons in 1892, showing an increase of 1844 tons, and ex- 
ceeding any previous year by 22,404 tons. The general 
superintendent remarks as follows: ‘‘There is no doubt 
that we must look very largely to coal traffic for any 
material increase in the business of the harbour, and I 
believe this increase will be effected in no small degree 
by the extension during the current year of the Rhondda 
and Swansea Bay Railway to Swansea, by a reduction in 
the coal rates charged by the Great Western Railway 
Company, and by the proposed extension of the Prince of 
Wales’ Dock.” 


Belleville Boilers.—The Belleville boilers fitted on board 
the Sharpshooter, gunboat, at Devonport, were subjected 
to their first trial on Saturday at Keyham. The water 
pressure test ere satisfactory to a pressure of 330 lb. 
per square inch. As the contracted working pressure of 
the new boilers is 225 lb., the test proves that they can 
safely exceed this by at least 100 lb. 


Barry Railway.—The report of the directors of this 
company states that the expenditure upon capital account 
for the second half of 1893 was 65,8761. The foundations 
of the walls of the deep lock have been completed, and 
the walls generally are far advanced. The erection of 
the pair of inner gates will be soon commenced, the 
invert and gate floor being nearly completed. Contracts 
have been let for the opening bridge over the northern 
entrance, and for the hydraulic machinery for moving it. 
The construction of the dock authorised by the company’s 
Act of the last session has been under the consideration 
of the directors, and the drawings necessary for the exe- 
cution of the work are being prepared, with the view of 
immediately commencing the works. In the meantime, 
in order to partially meet the demand for further tipping 
accommodation, two additional coal tips are being 
erected on the north-east side of the existing dock. One 
of these will be ready for use in a few days, and the 
other will be available in about a month. In consequence 
of a strike of colliers which extended over five weeks in 
August and September, the receipts from coal and coke 
trattic have diminished by 39161. 19s. 9d. The income from 
other sources has, however, been greater, and the result 
is an increase of 7981. 17s. 9d. on the total revenue. The 
directors recommend that a dividend of 9 per cent. per 
annum be declared on the ordinary stock, leaving a 
balance of 493/. 5s. 2d. to be carried to the credit of the 
current half-year. The directors are promoting a Bill to 
authorise the construction of a railway at Barry Island, 
which will enable passengers to be landed on the island 
and in close proximity to the beach, also for the extension 
of the railway in the Rhondda Valley. At an extra- 
ordinary meeting which is to be held at the close of the 
half-yearly meeting, approval will be asked of a Bill cf 
the East Glamorgan Railway Company which proposes 
to construct a railway between the Barry Company’s 
main line at Pontypridd and the Rhymney and Brecon 
and Merthyr Railways, with a branch extending to 
Ynysbwl, 





MISCELLANEA. 

WE are informed that the executive committee of the 
City and Guilds of London Institute have changed the 
name of the Guilds Central Institution in Exhibition- 
road to the Guilds Central Technical College. 


It is proposed to hold an Industrial Exhibition at the 
St. James’s Hall, Manchester, next summer, in com- 
memoration of the opening of the ship canal. Mr. A. P. 
Baker, of 57, Deansgate, Manchester, is the general 
manager. 


On Tuesday, the 30th ult., the new scheme for the 
supply of hydraulic power by the Manchester Corporation 
was successfully put into operation, and the first supply 
of water was given to a set of hydraulic lifts erected by 
Messrs. Archibald Smith and Stevens in the new Mosley 
Hotel and adjoining premises. 





A general meeting of the members of the Federated 
Institution of Mining Engineers will be held in Leeds on 
Wednesday, February 14, at 12 noon, in the rooms of the 
Philosophical and Literary Society, Park-row, Leeds. 
Arrangements have been made for visits to works, &c., on 
February 15. 


The State telephones in Sweden have been very mate- 
rially extended during 1893. About thirty private tele- 
phone companies in various parts of the country have 
been purchased by the State telephones, and eighty-two 
exchange and central stations have been brought into 
connection with the State telephones. The increase of 
State telephone systems during 1893, by purchase or new 
installations, is a hundred. 


It has been known for some time that Her Majesty’s 
Government intended erecting a cold store at Gibraltar, 
in order that the troops in the Mediterranean might be 
supplied with frozen meat, as a better quality of meat 
supply was much required. We have just heard that 
Her Majesty’s War Department have placed the order 
with Messrs. J. and E. Hall, Limited, ef Dartford, for 
one of their carbonic anhydride machines to be esta- 
blished at Gibraltar. 


In some recent sewerage work at Boston, Massa- 
chusetts, the foundation for a length of brick sewer 
proved to be a quicksand, which boiled up into the trench 
when it was attempted to excavate it. The difficulty was 
overcome by driving a line of tube wells along the side of 
the trench into the quicksand at a distance of about 8 ft. 
apart. On connecting these wells with a pump, it was 
found possible to bring the water under control, and to 
— the sand through which the excavation had to 
made. 


The traffic receipts for the week ending January 28 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,397,422/., which was earned on 18,5223 
For the corresponding week in 1893 the receipts of the 
same lines amounted to 1,336,743/., with 18,300} miles 
open. There was thus an increase of 60,6791. in the 
receipts, and an increase of 2224 in the mileage. The 
aggregate receipts for four weeks to date amounted on 
the same thirty-three lines to 5,297,123/., in comparison 
with 5,085,076/. for the corresponding period last year ; 
increase, 212,047. 


The conference of public and other authorities, and of 
traders and agriculturists and their various organisations, 
which the Mansion House Association on Railway and 
Canal Traffic have convened to consider the report of the 
Select Committee of the House of Commons on Railway 
Rates, and some other matters relating to the carriage of 
merchandise, will be held (by permission of the Lord 
Mayor) at the Mansion House, on Monday, the 19th 
inst., at 2.30 p.m. Applications for tickets of admission 
should be made to the secretary of the Association, at 
Eastcheap-buildings, Kastcheap, E.C. 


Messrs. Blackwood and Gordon have opened a new slip- 
way at their yard, Port Glasgow. The slipway is 700 ft. 
long, and its underwater portion is founded on piles. The 
hauling-up cable is of plough steel, and has a breaking 
strength of 200 tons. The drum for this cable is 6 ft. in 
diameter by 10 ft. long, and is constructed of 1}-in. steel 
plates, and mounted on an 11-ft. shaft. Around the sur- 
face of the drum a7-in. hemp cable has been wound to 
form a bed for the wire rope. The shaft is driven through 
spur gearing by a triple-expansion engine. Theslipway 
is designed to carry vessels of 1600 tons deadweight. 


Sir Benjamin Baker has left for Egypt to join the In- 
ternational Commission appointed to advise the Egyptian 
Government respecting the storage of the Nile flood 
waters for summer use, and it is anticipated that the 
examination of the various proposed sites for dams and 
reservoirs between Cairo and Wady Halfa, and the dis- 
cussion of the plans and estimates, will occupy three 
months. Sir Benjamin Baker has visited Egypt before on 
similar missions, and the series of articles published by us 
nearly twenty years ago on the barrage of the Nile, and 
some other works was from his pen. 


The seventh ordinary meeting of the present session of 
the Liverpool Engineering Society was held at the 
Royal Institution, Colquitt-street, on Wednesday even- 
ing, January 31, Professor H. S. Hele-Shaw, ™M. Inst. 
C.E., M. Inst. M.E., vice-president, in the chair. The 
evening was devoted) to the reading and discussion of 
a paper entitled ‘‘ A Descriptive Account of a Visit 
to the Latest Locomotive Works,” by Mr. J. W. C. 
Haldane. The author in the course of his paper de- 
scribed in detail the Atlas Works of Messrs. Sharp, 
Stewart, and Co., of Glasgow. A short discussion upon 
the paper terminated the proceedings. 


The De Laval process for electrical extraction of metal 
from the ore is being practically applied at Troll- 
hittan, Sweden, where a waterfall has m secured for 
the purpose. The experiments have hitherto been con- 
fined to Gringesberg ore, but will, it is understood, soon 
be extended to the iron ore from the vast deposits in 
North Sweden. It is expected in some quarters that De 
Laval’s invention will revolutionise the Swedish iron 
industry, as his previous inventions have the Swedish 
dairy farming, and that it will give a much-needed im- 
petus to this industry. The process is said to be both 
simple and cheap, when water-power is available, and is 
already attracting much attention. 


The limit of speed for electric train cars in the City of 
Brooklyn is fixed by the municipal regulations at 
10 miles an hour, which is, of course, a substantial 
increase on our Board of Trade maximum of 8 miles 
per hour. In spite of this, however, it seems that the 
10-mile limit has not been at all strictly observed in 
Brooklyn, the cars running faster in every part of the town 





save the most crowded streets. Unlike the cable system, 
in which the maximum speed is fixed by that at which 
the engines of the central station are run, the electric 
system leaves the question of speed very much under the 
control of the motor man on the car, who can vary it within 
wide limits. In the steam tramcars in this country it 
was, and is, the practice to fit a governor, which applies 
the brakes if the speed exceeds the Board of Trade limit. 

hen, however, this governor was driven by a belt, the 
engineman not unfrequently removed it, and could thus 
run at almost any speed he liked. 


For testing the viscosity of lubricating oil, the following 
apparatus is in use on the Philadelphia and Reading 
Railroad. A cylinder 2 in. by 14in. long is suspended in the 
oil to be tested, by means of a fine steel wire attached at 
its upper end to a knob inserted in a stiff frame. By 
twisting this knob the wire can be subjected to torsion. 
About the middle of its length the wire has attached to 
it a horizontal disc, graduated in degrees, which rotates 
with the wire when the latter is turned, and serves to 
measure the angles of oscillation. In making a test the 
oil is surrounded by a bath of water or paraffin to bring it 
to the required temperature. The disc on the wire is 
clamped, and the knob at the top turned through an angle 
of 360 deg. The clamp holding the disc is then released, 
and the torsion in the wire causes the cylinder immersed 
in the oil to move through angles which become less at 
each succeeding oscillation. These angles are measured 
bd - disc, and form a criterion of the viscosity of 
the oil. 


In a recent communication to the Railroad Gazette, Mr. 
George H. Pegram, a well-known American bridge engi- 
neer, attacks the ‘‘ Petit” truss, a style of construction 
now much in favour in the States for large spans. This 
truss has polygonal upper members, and the panel lengths 
are very long, about 60ft. Mr. Pegram points out that this 

reat panel length renders it difficult to make the lateral 
Cosles as efficient as it is when shorter lengths are 
adopted, which renders the bridge more liable to be injured 
by collisions or similar accidents. The adoption of the 60-ft. 
panel lengths also causes a great concentration of weights 
on the falsework, many accidents with which have been 
recorded with this form of truss during the past few years. 
The prejudice which American engineers, as a whole, 
have against the use of double or treble systems of trian- 
gulation, is rather remarkable, being based purely on 
theoretical considerations, whilst they ignore the prac- 
tical advantages gained, in the matter of simplifying 
joints, and greater rigidity of the bridge as a whole. 


The Board of Trade returns for January, 1894, are of a 
rather more encouraging character than were those of the 
closing months of the past year. It must not be forgotten, 
however, that January, 1893, contained five Sundays, and 
that consequently the past month had one more working 
day. The imports are valued at 38,458,613/., an increase 
of 5,332,143/., or 16 per cent., and the exports of 
British and Irish produce are valued at 18,151,880/., 
an increase of 125,861/., or 0.6 per cent.; but the ex- 
ports of foreign and colonial merchandise are below 
those of last year by 438,986/., being valued at 4,346,6437. 
The average of the January totals for the past five years 
are: For imports, 86,390,000/.; for British, &c., exports, 
19,350,000/.; and for foreign, &c., exports, 4,485,000/. 
The increased imports are chiefly raw materials for tex- 
tile manufactures, this class of articles alone accounting 
for 3,038,444/. of the increase; and, in addition to these, 
other substantial increases are found in metals, oils, and 
other raw materials. The increase in exports is small, 
and in the iron and steel industries there is a decrease, 
In machinery and millwork there is a slight increase, 
due to the demand for textile materials on the Conti- 
nent. 





Sout Austrian Coat.—The revenue collected by the 
South Austrian (late Lombardo) Railway Company in 
1893 was 4,328,700/., as compared with 4,037,450 in 1892, 
showing an increase of 291,250/. last year. The increase 
of revenue per mile worked last year was 7.20 per cent. 





Deatu or Mr. Jonn Hick, J.P., Borron.—The death 
is recorded of Mr. John Hick, J.P., one of the founders 
of the large ag emg firm of Messrs. Hick, Hargreaves, 
and Co., Soho Iron Works, Bolton, the sad event taking 
wr at his residence, Mytton Hall, near Whalley, last 

riday afternoon. Mr. Hick, who was born in 1814, had 
been in failing health for some time, and death was prin- 
cipally due to general decay. Very early in life Mr. 
Hick took an active part in the management of the Soho 
Iron Works, being in partnership with his father, and on 
the death of the latter, in 1842, Mr. William Hargreaves 
joined the firm. The deceased gentleman was a member 
of the Institution of Civil Engineers, and was widely 
known in the trade, although his active interest in the 
Soho Iron Works ceased in 1868, on his election to Parlia- 
ment for Bolton. He held many public appointments in 
his native town, and during his twelve years of Parlia- 
mentary life was frequently consulted by the Govern- 
ment upon subjects relating to armaments and the 
construction of boilers for war-vessels. He served upon 
a Select Committee of the House of Commons, appointed 
in June, 1874, to consider as to the best chain cables 
and anchors for the Navy. The frequency of explosions 
in steam boilers—leading to terrible loss of life and destruc- 
tion of property—induced him to bring the matter before 
the House of Commons in 1870, with the result that a 
Select Committee was appointed to consider the subject. 
Mr. Hick was chairman of the Committee, which made 
certain recommendations with the view of securing 

reater safety with steam boilers. We hope in a future 
issue, to give a more extended biography of this well- 
known engineer, 
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NOTICE. 

The attention of Readers and Advertisers is 
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Installation,” by Mr. Henry Robinson, M. Inst. C.E. Mr. W. H. 
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4.30 p.m. Indian Section. ‘Experiences at the Court of 
Afghanistan,” by Mr. John A. Gray, late Surgeon to His Highness 
Abdul Rahman Khan, Ameer of Afghanistan. The Hon. George 
N. Curzon, M.P., will preside. 


ENGINEERING. 


FRIDAY, FEBRUARY 9, 1894. 


THE PURIFICATION OF SEWAGE 
BY MICROBES. 


On several occasions we have referred to the puri- 
fication of sewage by the action of beneticent 
microbes of the saprophytic varieties.* This matter 
is now the subject of inquiry and experiment in 
many different ways. The sand filters of our water 
companies owe their wonderful powers of breaking 
up organic matter to the action of the organisms 
contained in the thin layer of slime that grows 
upon their surfaces, until it chokes them and re- 
quires removal for mechanical reasons. This is, 
in a small way, a system of sewage purification 
carried on under the most advantageous conditions. 
Our rivers, or at least such of them as would be 
selected as sources of water supply, carry large 
quantities of oxygen in solution, and hence they 
are capable of maintaining the existence of those 
microbes that produce non-putrefactive decom- 
position. Once these become established in a filter 
bed, they find their conditions of life very favour- 
able, and do their work well. Their two requi- 
sites are time and oxygen. Mr. W. D. Scott- 
Moncrieff made an attempt to filter raw sewage 
without making special provisions to supply it 
with oxygen, but we learnt that he has modified 
his original plans in the direction of duplicating 
the filter beds and nitrifying channels, so as to 
allow of their periodic aération. The experiments 
of the Massachusetts Board of Healtht were all 
arranged on the principle of spreading the 
sewage in fine films on the surfaces of grains of 
sand accessible to the atmosphere, and they only 
failed when the air was excluded. Other investi- 
gators, notably Mr. W. E. Adeney and Mr. 

















* See ENGINEERING, vol. liii., page 223; vol. liv., page 
453 ; vol. lv., page 113; and vol. lvi., page 306. 

+ ‘Report upon the Scott-Moncrieff System for the 
Bacteriological Purification of Sewage.” By Alexander C. 
Houston. London: Waterlow Brothers and Layton, 
Limited. 

}¢ See ENGINEERING, vol. liii., page 223. 








W. Kaye Parry, of Dublin, have gone on the 
principle of supplying oxygen by chemical means to 
the residue of the sewage after the solid impurities 
have been precipitated. This latter system, which 
naturally is more rapid than one of simple filtration, 
is in practical use at the Criminal Lunatic Asylum, 
Dundrum, Ireland. We learn from a report by 
Professor Walter Noel Hartley, F.R.S., that during 
themonth of December last he took twenty-five daily 
samples of the effluent. On five occasions it was 
slightly discoloured by some manganese compound, 
and on the remaining twenty days it was colourless, 
and on being kept remained odourless. The pro- 
cess was working well and satisfactorily, without 
danger of injury to the stream that received the 
effluent. 

In our last issue we published a paragraph dealing 
with a very ingenious and interesting attempt to in- 
crease the capacity of a sewage filter by supplying 
it mechanically with a large amount of air. The diffi- 
culty of filters, apart from liability to choke at the 
surface, is the considerable area required to deal 
with the refuse of atown. Those tried by the Massa- 
chusetts Board of Health dealt with quantities vary- 
ing from 20,000 to 180,000 gallons per day, but the 
latter was exceptional. Probably 50,000 gallons 
may be taken as a fairly representative amount, 
and it must be remembered that the sewage experi- 
mented on was weak, as judged by English stan- 
dards. Now if we assume 30 gallons per person as 
an average quantity, this would mean that a sewage 
plant for a town of 20,000 inhabitants must have a 
filter area of 12 acres, without any allowance for 
cleaning purposes and for reduced capacity during 
frost. What sanitarians are searching for is some 
method of working that will avoid the necessity of 
securing large areas of land near towns, since not 
only is the expense great, but there is always a 
most determined opposition to be fought from 
occupiers and owners. In many places it is now 
practically impossible to obtain suitable land for a 
sewage farm. If, however, the area could be 
reduced to one-tenth, or even to one-fifth, the case 
would be greatly altered for the better. Agricul- 
tural land would no longer be needed, and the 
place would have the characteristics of a works, 
rather than of a farm. 

The experiments to which we refer were made 
by Mr. Sidney Richard Lowcock, at a sewage 
farm near Malvern, and the results were em- 
bodied in a paper he contributed to the Institu 
tion of Civil Engineers.* When we record that in 
some of his attempts he dealt with a flow of 
484,000 gallons per acre per day, it will be seen 
how much promise there is attached to his re- 
searches. At this rate, a town of 20,000 inhabit- 
ants would only need 1} acres of filter, a piece of 
land that could be surrounded by a high wall, and, 
not being in sight, would escape the reputation of 
being the cause of every stink in the neighbour- 
hood. We have not the space to detail the whole 
series of trials, and will restrict ourselves to the 
later ones, made after a considerable amount of 
experience had been gained. The sewage was not 
treated as received, but it was first conducted 
through a settling tank after having received a dose 
of lime. A great part of the solid matters was 
deposited in the tank, which was cleaned out once 
amonth. Naturally, the constituents varied a good 
deal in the course of the month, the impurities 
becoming greater as the tank filled up. 

The filter was 7 ft. 6 in. square by 4 ft. deep 
inside, and was constructed of grooved and tongued 
wood. At the bottom was a 6-in. layer of rough 
stone, broken to pass through a sieve of 1-in. 
meshes ; in this layer was placed a row of open- 
jointed drain pipes to conduct away the filtered 
sewage. Over the broken stone was a 3-in. layer of 
stone broken to pass through 3-in. meshes ; over 
this came 10} in. of screenings from the broken 
stone, passed through a sieve having 70 meshes to 
the square inch. Next came a 6-in. layer of the 
rough stone, as before, and in it the air pipe, which 
constituted the notable feature of the entire experi- 
ment. The pipe was ? in. in diameter, closed at 
one end, and pierced along both sides with holes 
zs in. in diameter, 6 in. from centre to centre. At 
its outer end it was connected to a blower, giving an 
air pressure equal to 4in. or 5 in. of water. Over 
the coarse broken stone came a 3-in. layer of §-in. 
stone, and then 9 in. of 70 mesh screenings. The 
top layer was formed of 3 in. of building sand, the 
object being to regulate the flow in such a manner 


+ Proceedings Inst. C.E., vol. OXY.» part i. 














202 


ENGINEERING 


[Fes. 9, 1894. 








that the top layer of sand would become saturated, 
and only allow the liquid to pass from it over the 
coarser material below in thin films. The total 
depth of filtering material was thus 3 ft. 1} in. 

On February 8, 1893, this filter was started 
with the effluent from the tanks, applied at the 
rate of 484,000 gallons per acre per day. Stated in 
this way the quantity seems very large, as indeed 
it is, for it is equal to 22 in. depth over the area. 
The rate of flow through the filter, however, is 
moderate enough, being less than 1 in. per hour, 
We will give the history of this filter in Mr. Low- 
cock’s words : 


‘*For four days the liquid disappeared as soon as it 
reached the surface of the filter, but on February 12 it 
began to spread evenly over the surface, and on the 14th 
the quantity applied was reduced to 373,890 gallons per 
day, and on the 15th to 178,390 gallons. The surface of 
the filter then showed a film of deposit, but after working 
for four days at this rate i+ cleared itself to some extent, 
and the rate of flow was increased to 263,780 gallons per 
acre for the next four days. On February 22 the surface 
was raked over, and the flow increased. he surface was 
also raked on March 3, 11, and 18. On March 21, after 
the filter had been at work 41 days, the surface appeared 
to be so dirty that the supply of tank effluent was stopped, 
and 1 in. of the sand surface was skimmed off and replaced 
with fresh sand. On March 30 the surface was again 
raked over. After April 1 the experiments had to be 
stopped owing to the illness of the assistant who had 
charge of them.” 


Now let us see what the filter did during this 
period. It was at work during fifty-three days ; 
on eighteen days the flow on to it was at the rate 
of 484,000 gallons per acre per day ; on eight days 
it was at 373,000 gallons; on one day, 318,835 
gallons; on eighteen days, 263,700 gallons; on 
four days, 178,390 gallons; on two days it was 
stopped. The average was 353,800 gallons per 
acre per day. The free ammonia and the albu- 
menoid ammonia in the sewage flowing to the 
filter, and also in the effluent of the filter, are 
given in the annexed Table. It will be noticed 


Tank Effluent. F lter Effluent, 


Albumenoid 
Ammonia. 


Free 
Ammonia. 


Albumenoid 
Ammonia. 
Parts per Parts per 
100,000 100,000 | 
3.20 0.60 


Free 
Ammonia. 


Parts per 
100,000 


Parts per 
February 100,000 
10 

2a ws 1.80 0.12 

4.00 0.32 

es >s 1.30 0.12 

3.00 0.28 
oe 0.80 0.06 


4.00 0.48 


de so 0.80 0.04 
6.40 0.70 
on °* .008 0.022 
6.40 0.72 

o. a 0.40 0.04 
8.00 | 0 92 


aie 0.03 0.024 


that the treated sewage from the tank became 
steadily worse in quality, both varieties of ammonia 


rising steadily in quantity. Concurrently there 
was an immense improvement in the filter effluent. 
After three days these ammonias were reduced to 
one-half, and by the close of the experiments to 
0.67 per cent. of those in the liquid applied to the 
filter. This was with a somewhat reduced quan- 
tity of liquid ; but even about March 25, when the 
full quantity of sewage was passing, the result was 
wonderfully good. 

An average analysis of the Lawrence sewage, em- 
ployed in the Massachusetts experiments, shows 
.5302 part of albumenoid ammonia, and 1.8202 parts 
of free ammonia per 100,000, so that it was far 
less polluted in this respect than the sewage effluent 
employed by Mr. Lowcock, even at its best. Albu- 
menoid ammonia represents the nitrogen in organic 
matter which has not yet begin to decompose by 
oxidation. Itaffords in itself no indication whether 
the source of nitrogen is animal or vegetable matter. 
It may exist in waters that are unpolluted by 
sewage; and is always abundant in water from 
swamps. Neither is high albumenoid ammonia, 
when accompanied by high free ammonia, neces- 
sarily indication of sewage pollution. Considerable 
sewage pollution of a body of water is, neverthe- 
less, accompanied by high free and albumenoid 
ammonia. Free ammonia is always a decomposition 
product of organic matter ; its significance in water 
analysis rests on the fact that it may be accompanied 
by organic matter in the process of decomposition, 
or that it may indicate the presence of sewage, of 





which free ammonia is one of the characteristic 
ingredients. 

The twenty-fourth annual report of the State 
Board of Massachusetts is to hand, and enables 
us to compare Mr. Lowcock’s results with the 
latest obtained in America. The rate of flow in 
the Lawrence filters varied from 21,000 gallons 
to 140,000 gallons per day per acre. We have 
not the space to go through the entire series, 
but will give a few examples. Tank No. 1 
was 16 ft. 8 in. in diameter, with a depth of sand of 
5 ft.3in. During 1892 sewage was passed through 
it at an average rate of 106,600 gallons per acre 
per day ; the results varied a good deal, the free 
ammonia ranging from .0399 to .6587, and the 
albumenoid ammonia from .0389 to .1328 part 
per 100,C00. In tank No. 2 the average flow was 
21,000 gallons; the free ammonia ranged from 
.0005 to 1.635, and the albumenoid ammonia 
from .0083 to .0572. In tank No. 3a the 
flow was 53,300 gallons; the free ammonia was 
from .0099 to .6000 part, and the albumenoid 
ammonia from .0128 to .0420 part per 100,000. 
The sewage supplied to tank No. 3a had previously 
had the greater part of its sludge removed by 
settling, but without the addition of lime, the 
resulting analysis being free ammonia 2.379 parts, 
and albumenoid ammonia .4975 part. The gallons 
applied per acre per day were about 150,000; the 
effluent showed free ammonia varying from .0024 
part to 1.985, and albumenoid ammonia varying 
from .0231 part to .0845. 

It is not necessary to pursue this subject farther 
at present ; on another occasion we shall return to 
the volume before us, which is too important to be 
fully dealt with in relation to sewage only. We 
have, however, shown that Mr. Lowcock’s filter 
treated sewage far stronger than that found at Law- 
rence, and that it did so most efficiently. If the 
final analysis did not reach the lowest figures ob- 
tained in Massachusetts, it must be remembered 
that the experiments were stopped just as the 
filter was getting into splendid working order, and 
it is possible that if they had been continued the 
result might have even been still better. Still 
they show what 2n immense increase of power 
follows the introduction of air into a filter. It 
seems very possible that both the depth of the 
filter and the pressure of the air might be increased 
with advantage, still further reducing the area 
required, The chief difficulty at present lies in the 
choking of the surface by solids, mostly fats, de- 
posited from the sewage. It was this that caused 
the great variations in the flow, and necessitated 
the frequent stirrings of the surface of the filter. 
The choking, however, is confined almost entirely 
to the surface, and is now being investigated in 
America. We trust that in this country also this 
most interesting and valuable subject will be 
followed up on the lines inaugurated by Mr. 
Lowcock. 





DOMINATION IN LABOUR 
QUESTIONS. 

THE pet idea of the day in connection with the 
solution of labour disputes is arbitration. The 
successful issue of the Foreign Oftice conference, as 
well as other similar results in the same direction, 
have encouraged the idea. Inherently, too, it is 
attractive. But from time to time one finds 
evidences that arbitration is not so universal and 
saving a panacea as some optimists would have us 
believe—is, indeed, a consequence not infrequently 
of one, if not both, sides being, as in the great 
miners’ strike, forced to an excusable capitu- 
lation by reduced circumstances, mayhap the 
shrinkage of the sinews of war. Arbitration 
may be the desire, but the striving for domi- 
nation is the characteristic, of theday. Indeed, the 
conditions displayed encourage the latter, while 
operating most adversely against the former for 
there is no gainsaying the fact that there is occa- 
sionally displayed in this intermittent fight for 
domination indications of what one writer has called 
‘*the brute residuum of human nature.” The evi- 
dences are too numerous to indicate ; moreover, 
they are too patent to require elucidation. All 
strikes are in themselves more or less pronounced 
proofs. The efforts of the labour organiser, and 
the leverage which all but universal suffrage gives, 
result in contests in Parliament for domination by 
each party. Sufficient for the present, therefore, 
is one case which provides an admirable object 
lesson, not without its bearing on the general ques- 





tion of the propects of arbitration. It but reflects 
the spirit of the age. 

The dispute in question was between the joiners’ 
trade organisers and the shipbuilders on the Clyde; 
and it has been temporarily settled. That is to 
say, the joiners have this week, after a period of 
idleness extending over four months, returned to 
work on the old terms, and a board of conciliation 
has been appointed, the arbiter, failing agreement, 
to be the principal judicial authority of the dis- 
trict—Sheriff Berry. The question is sub judice, 
and it is only fair to defer any argument as to the 
contention in regard to the immediate point in 
dispute. But while confining ourselves to a state- 
ment of the claim on this point, some investi- 
gations into the circumstances leading up to 
the dispute are not without their significance. 
This is really necessary to a due apprecia- 
tion of the state of affairs. About a year ago 
a dispute arose between the joiners and their 
employers regarding wages. There is little dif- 
ference of opinion now as to the advisability of 
the action of the employers then. The reduction 
in the men’s wages was decided upon by a leading 
firm then requiring a large number of joiners, and 
the Shipbuilders’ Association considered the ques- 
tion of combined action. By a majority of one, 
such was agreed upon, and here it is interesting to 
remark that this was the first occasion on which a 
vote had been taken in the Association on any 
question. That the decision was a mistake has 
been proved by result. Apart altogether from the 
justice of the case, the step wasimpolitic. Indeed, 
few reductions in wages are politic, because they 
are invariably followed by sharp and decisive 
reaction. The time, again, was inopportune, for 
apart from the requirements of the shipbuilders, and 
particularly of the individual firm in question, 
there was plenty of work for joiners elsewhere. 
The result was, consequently, defeat, and the creation 
of a feeling of domination on the part of the men. 
The joiners’ organisation profited by the fillip. So 
much so, indeed, was this the case that they main- 
tained a belligerent attitude throughout the year, 
as evidenced by the long cessation of work or 
lock-out owing to the disagreement with the car- 
penters as to the demarcation of work on board 
ship. This point was only settled after the men 
had been brought to a state of submission ; but 
there still remained the belligerent attitude. 

One result of the victory of a year ago was the 
framing of a series of bye-laws, which have, how- 
ever, been ignored by the Employers’ Associa- 
tion. One of these bye-laws provides that ‘‘in 
yards which may be working short time, and having 
jobs necessitating the working of longer hours 
than the short-time arrangement, members may 
work to the extent of full time, but must be paid 
at the rate of time and a half for all time wrought 
over the short-time arrangement, and in no case 
must they work more than 84 hours per week.” 

In the month of September, Messrs. Thomson, 
Limited, Clydebank, found that as a consequence 
of the disagreement between the joiners and car- 
penters earlier in the year, the work for the ships 
they had on hand was not forward to be fitted into 
the ship. They therefore decided that the joiners 
working in the shops, and thus forwarding this 
work, should work full time—52} hours per week— 
and that the joiners in the ships should work 40 
hours per week. A notice to this effect was posted, 
when the men demanded for those employed in the 
shop, time anda half pay for the 124 hours over the 
40 hours, inaccordance with the bye-law quoted. The 
Shipbuilders’ Association were officially notified by 
the firm, and unanimously agreed to lock out all 
joiners in the works on the river unless and until 
the joiners in the Clydebank yard returned. We 
do not, as we have said, intend to comment on the 
demand of the men ; perhaps that is unnecessary. 
But some reference should be made to the conduct 
of the men in connection with efforts at concilia- 
tion. Twice did the Lord Provost of Glasgow 
attempt unsuccessfully to bring about a mutual 
agreement, but the men’s organisation repudiated 
the terms of the treaty adopted with the assistance 
of their representatives. The willingness of his 
lordship to make a third effort is most com- 
mendable, and, happily, it has been successful. 
Owing, probably, to the criticism of affiliated 
societies and other branches of the Joiners’ Asso- 
ciation, who refused further supplies—a signiticant 
fact—and also the influence of public opinion, the 
Joiners’ Association decided to give their repre- 
sentatives full power at the third conference. The 
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result of this conference we have indicated, and 
since the story carries its own meaning, it is only 
now necessary to add that no dispute, strike, or 
lock-out can take place under the bye-laws, as these 
have been referred to the final settlement of Sheriff 
Berry in the event of the conciliation board not 
agreeing. 





THE WEATHER OF JANUARY, 1894. 

A scHoozpoy is credited with the meteorological 
dictum, ‘‘ Climate lasts all the time, and weather 
only a few days.” He seems to have recognised 
that the chief characteristic of weather is its un- 
certainty, which the extreme variability of the past 
month well sustains. The first decade was severely 
cold, with south-easterly winds; the second mild 
and genial, with south-westerly winds; and the third 
stormy, variable, with winds from S.W. to N.W. 
The mean pressure and temperature of the atmo- 
sphere at extreme positions of the British Islands, 
to which the Isle of Man is central, were as fol- 
lows : 








| ' 
. Mean | 7p; 
. | Mean Difference | | Difference 
Positions. | Pressure. | from Normal.) =| from Normal. 
4 
in in. deg. | deg. 
North 29.46 below 0.18 40 | above 1 
South 29.90 a .06 | 44 a 
West 29.61 ee 17 | 44 | * 
East i 29.83 i. .03 38 below 1 
Central . 29.72 pe oad 41 | nil 





The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 








Places. | Rainy Days. | Amount. PRs some 

in. | in. 

Sumburgh .. 29 | 5.87 | more 2,15 
Scilly .. ee 22 | 3.58 less 0.15 
Valentia 26 6.21 » 0.48 
Yarmouth .. 22 1.22 o» a8 


The daily general directions of the winds over 
these islands give a strong resultant from S.W. by 
S., the normal resultant being from S.W. by W. 
These results show small differences from the 
normal values, hence from a climatological point of 
view the month must be regarded as seasonable. 
But to form a right estimate of the weather, the 
variations must be considered. Atmospherical 
pressure was excessively variable ; greatest, 30.7 in., 
on the 3rd; least, 28.5in., on the 27th. The highest 
temperature, 59 deg., was reported at Llandovery 
on the 17th ; the lowest, minus 4 deg., at Braemar 
on the 6th. The mean temperature at 8 a.M., 
Greenwich time, for the entire area of these islands, 
at sea level, was 39.5 deg. on the Ist, falling daily 
to 28 deg. on the 5th, rising to 46.5 deg. on the 
11th, thence small fluctuations till the 21st, when it 
was 46 deg., descending quickly to 35 deg. on the 
23rd, afterwards very variable, as shown by 43 deg. 
on the 23rd, 37.5 deg. on the 26th, 46 deg. on the 
27th, 37 deg. on the 29th, 41.5 deg. on the 30th, 
38.5 deg. on the 3lst. At 8 a.m. on the 6th the 
temperature at Parsonstown, 7 deg., strikingly con- 
trasted with 35 deg. at Stornoway ; 7th, Dungeness 
16 deg., Belmullet 39 deg.; 8th, Shields 17 deg., 
Roche’s Point 43 deg.; 23rd, Scilly 44 deg., York 
29 deg.; 24th, Valentia 49 deg., Cambridge 25 
deg. At Stornoway 1 in. of rain was measured on 
the 27th, and a like quantity on the 3lst. The 
rainfall was excessive in north Scotland, where only 
two days were without rain. Lightning was reported 
on several days in different parts, and a fairly de- 
veloped thunderstorm occurred in north Ireland on 
the 17th, and another over the Scilly Isles on the 
20th. Aurora was seen in Orkney on the 4th. The 
weather notations indicate clear days to have 
ranged between 7 in the central and 2 in the north 
district ; overcast days between 23 in the north and 
9 in the central ; so that the central district ought 
to show up well for sunshine. 

At 8 a.m. of the Ist, barometrical pressure was 
30.5 off the north-west coasts; 2nd, 30.7, tem- 
perature 11 deg., in central Sweden; 3rd, 31.0, 
17 deg., at Christiania, snow showers on the east 
of Great Britain ; 4th, 30.8, 32 deg., not far north- 
west of Christiania, Munich minus 4 deg., Vienna 
minus 4 deg., piercingly bitter strong east wind 
over Europe ; the Danube was reported frozen, ice 
floes formed in all the rivers, intense frost, much 
snow, even at Marseilles and at Rome, the lowest 
temperature in the British Islands 16 deg. on the 
east coast. The weather chart of the 5th presented 





extraordinary features; 30.7 at Gottland in the 
Baltic, 29.65 at Scilly, and across this gradient 
swept a S.E. gale ; at Munich the temperature was 
minus 3 deg.; Germany, Switzerland, and France 
were colder than Norway ; the latter country was 
even warmer than south-east England, Dover being 
10 deg., Stornoway 36 deg. Snow had fallen 
generally over the British Islands ; the same day 
gave readings of the thermometer below zero in 
districts as far apart as Oxfordshire and Perthshire. 
The 6th showed the high pressure going eastward, 
the winds S.E., less strong, and snowing in places, 
temperature about 10 deg. in Ireland and in Ger- 
many. On the 7th the winds became light and 
more variable, with fog in the eastern counties and 
warmer air. On the 8th and 9th barometers were 
low in Ireland, thermometers rising; rain was 
general on the latter day, and a rapid thaw ensued. 
The grip of the frost came quick and keen on the 
3rd, and soon displayed blizzard-like weather, 
realising that ‘‘ the squally blasts of a blizzard are 
like the shiverings of nature.” ‘‘The passion of 
January displayed in a white storm,” lasted for a 
week, with numerous paroxysms. The razor-edged 
wind of winter cold and rude, and all-bewildering 
snow, were almost insupportable. Many people, 
exposed to the weather, perished. [Ill fared the 
traveller when 


‘*The tempest, as its sudden swell 
In gusty howlings came, 
With cold and death-like feelings seemed 
To thrill his shuddering frame.” 
**On every nerve 
The deadly winter seizes; shuts up sense ; 
And, o’er his inmost vitals creeping cold, 
Lays him along the snow, a stiffen’d corse.” 


During the 4th, 5th, and 6th, Bodo, on the 
coast of Norway, within the Arctic Circle, was the 
warmest place in Europe, warmer even than Lis- 
bon, 1700 miles southward ; it was under the in- 
fluence of a sea wind from S.W., while the Conti- 
nent was affected by a land wind from E. The 
severe frost broke up as suddenly and unexpectedly 
as it commenced, and the mid-month was charac- 
terised by mild genial weather, temperature little 
variable, prevalent S.W. winds, moderate to fresh, 
rain at times, with intervals of sunshine. The last 
part of the month had seasonable weather, though 
very variable, rough, stormy, rainy, with occa- 
sional snow in places, constantly damp or wet, yet 
with a fair duration of sunshine. Cyclonic dis- 
turbances passed in a north-easterly direction over 
or just outside the north-western and northern 
coasts, frequently attended by winds of gale force all 
over the kingdom ; and on the 27th a good deal of 
snow fell in north-west Scotland. On this day 
the maximum pressure of the wind at Greenwich 
was 23 lb. on the square foot, which is equivalent 
to 83 miles per hour, or 122 ft. per second. For 
the five weeks ending February 3 the duration of 
bright sunshine, estimated in percentage of its 
possible amount, was for the United Kingdom 21, 
Channel Isles 31, south-west England 26, south 
England 27, east England 24, central England 
and south Ireland 22, north-east England 19, 
north-west England, east Scotland, and north 
Ireland 17, west Scotland 16, north Scotland 9. 

The metropolitan death-rate ranged between 29 
and 20. 





THE RUSTING OF IRON AND STEEL. 

Tur phenomena of chemical combination appear 
to be exceedingly complex. Not so very many 
years ago we were taught that a mixture of oxygen 
and hydrogen would combine to form water when 
an electric spark was passed through them. The 
matter appeared simple, was easily expressed 
in chemical formule, and illustrated by experi- 
ment. Now we have learnt that it is impossible 
to make such a mixture explode when it consists 
of perfectly pure and dry gases. When, however, 
the slightest trace of moisture is present, the com- 
bination takes place at once, thus illustrating the 
importance of those ‘‘next-to-nothings” which 
were so ably and so pleasantly discussed by Sir 
Frederick Bramwell in his address to the British 
Association. The oxidation of iron, though a more 
familiar phenomenon, is at least as complex as 
that of hydrogen. In spite of the proverb, this 


familiarity has been very far from breeding con- 
tempt, as its commercial importance has attracted 
very considerable attention to the subject, and 
though there is still much to be learnt, some few 
facts appear to be now established. 


In the first 








place, neither bright iron nor steel will rust 
in pure water or in pure air. The presence of 
carbonic acid, or some similar agent, seems neces- 
sary, although the final product may be destitute 
of carbon. Even when oxygen, moisture, and 
carbonic acid are all present, rusting will not, it 
appears, take place unless the moisture condenses 
on the surface of the metal. When rusting does 
take place under ordinary circumstances, the first 
stage appears tobe the formation of ferrouscarbonate. 
This carbonate is then dissolved in carbonic acid 
water to form ferrous bicarbonate, which latter is 
then decomposed in presence of air and moisture 
to form hydrated ferric oxide, magnetic oxide being 
formed as an intermediate product. This fact as 
to the formation of the magnetic oxide is curious, 
as the Bower-Barff process of protecting iron and 
steel consists in coating the metal with a firmly ad- 
herent layer of this very oxide. 

Every one knows that when a bar of iron has 
commenced to rust, the corrosion proceeds apace. 
A polished bar will resist oxidation for a compara- 
tively long time, even under somewhat unfavour- 
able conditions, but once the rust has commenced 
to form, it does not take long for it to cover the 
whole of the bar. One reason for this may be the 
fact that the rust is electro-positive to the iron, but it 
is also partly attributable to the final product, the 
hydrated ferric oxide, being only formed at the end 
of several intermediate stages of the oxidation, and 
to its hygroscopic properties, which favour the 
absorption of moisture from the air. In cer- 
tain situations, other acids besides carbonic may 
take part in the corrosion of iron. The metal- 
work in bridges over railways is particularly ex- 
posed to fumes, and some engineers consider that 
in such cases no plates less than # in. thick should 
be made use of, even in the case of the flooring. 

The whole question of the rusting of iron and 
steel work has been discussed in considerable 
detail by Mr. Thomas Turner, Assoc. R.S.M., 
F.I.C., in a paper recently read before the South 
Staffordshire Institute of Iron and Steel Works 
Managers. It is now pretty generally acknow- 
ledged that, so far as ordinary exposure to the 
weather is concerned, iron is less liable to rust 
than steel. Unfortunately, however, this capacity 
for resisting rust seems to be greater in the common 
irons than in the best qualities, and has been attri- 
buted to the phosphorus contained in the former, 
which seems to have a protective action. When 
iron and steel are used in conjunction, there is no 
certainty which will be the more liable to rust. The 
potential difference of contact between the two is 
very small, and though in general wrought iron is 
found to be electro-positive to steel, there seem 
reasons for believing that this may not be so in all 
conditions. 

Mr. W. Denny has instanced a case in which the 
steel shell plates of a vessel remained clean, whilst 
the iron stem plate and rudder forgings were much 
corroded. The ballast tanks of ships are particularly 
exposed to rust. Bilge water is an exceptionally 
powerful corroding agent, and several engineers have 
suggested the use of iron plating in ships, in those 
parts exposed to bilge water, even when the body 
of the ship is of steel. In steam boilers it is 
claimed that there is little difference in the beha- 
viour of the two metals, and certainly steel boilers, 
when properly looked after, have been proved to 
have a long life. Plates thoroughly cleaned from 
scale are less liable to corrosion than when used 
just as they come from the rolls ; and the Admiralty 
have accordingly adopted the practice of pickling 
the plates before being used. In a case of pitting, 
Mr. John found a particle of black oxide at the 
bottom of each pit. Experiment shows that this 
black oxide is strongly electro-positive to the plates. 

Cast iron seems in general to last better in sea 
water than either wrought iron or steel. Traut- 
wine, however, relates that the cast-iron cannons 
of the Royal George and the Royal Edgar, after 
an immersion of 62 and 133 years respectively, had 
become quite soft, and were in some cases like 
plumbago. A very similar experience was noted 
with the cast-iron sluice gates of the Caledonian 
Canal. Much apparently depends on the quality 
of the iron. Trautwine recommends white close- 
grained cast iron, whilst Mr. Turner quotes from 
a British Association report recommending grey 
iron, 

The alloys of iron with nickel, cobalt, and chro- 
mium appear less liable to rust than ordinary iron, 
whilst the presence of manganese appears to render 
the iron more sensitive to attack by corrosion, 
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TRAMWAYS IN THE UNITED 
KINGDOM. 

THE growing tendency towards what is regarded 
as municipal socialism is, probably, most manifest 
in the desire on the part of public authorities to 
absorb tramway systems inaugurated, and in many 
cases brought to success, by private companies, 
and no excuse need, therefore, be made for some 
investigation into the extent and financial results 
of the tramways throughout the kingdom. Of the 
960 miles of tramway, only 274 are now the property 
of local authorities, and in nearly all cases the 
lines are worked by lessees. This leaves 686 miles 
belonging to private companies. As a rule, cor- 
poration-owned lines are of greater extent, or, in 
other words, public authorities have only started 
the systems where the requirements were great, 
and the prospects correspondingly satisfactory. 
The capital expenditure on these tramways is just 
over 14 millions sterling, or nearly 15,000/. per 
mile ; but this includes not only equipments but 
buildings. It is noteworthy that while in the case 
of local authorities the cost, including expenditure 
on buildings and equipments, was only 11,3501., in 
the case of private companies it works out to just 
over 16,000/. It seems difficult to explain this 
entirely by assuming that a company necessarily 
requires greater floating capital than a corpora- 
tion. The idea suggests itself that while in the 
case of local authority lines the paving, &c., is not 
charged to the tramways, corresponding work is 
exacted from private companies, to the advantage 
of the community, and must be charged to first 
cost of the tramways. Of course, it is possible 
that part of the difference is due to greater economy ; 
but this can account for only a small, if indeed for 
any, part of the excess. In England and Wales, 
where there are 761 miles, the capital paid up 
is equal to 14,6501. per mile ; in Scotland, where 
there are 86 miles, it is 15,000l. per mile ; and in 
Ireland, with 113 miles, the difference is most 
marked, as the capital paid up is only equal to 
11,200]. per mile. Before departing from the 
capital account, it may be mentioned that there 
has been little addition for several years, which 
seems to indicate that under present conditions 
extensions are not numerous. On ten years, how- 
ever, there has been a great advance ; the capital 
expended has increased from 8} millions to just 
over 14 millions. 

The traffic has quite justified this advance, for 
in the ten years the number of passengers has 
more than doubled, being now 598} millions, and, 
as the number of cars is 4098, it appears that each 
car takes 149,800 passengers for the year, or 428 
per day, assuming that each works 350 days in the 
year. It is difficult to indicate the year’s work of 
each horse or locomotive, as separate figures are 
not given in the Board of Trade returns. After 
all, the point of interest is as to the relation 
between receipts and expenditure, and between 
profit and capital. The return for the past year 
shows that the receipts for the carriage of these 
598} million passengers were 3,606,095l., or, on the 
average, nearly 1}d. per passenger. Working ex- 
penses absorbed nearly 80 per cent. of the receipts 
—much more than on railways—or 2,837,446/., so 
that the net receipts were little more than a fifth 
of the gross receipts. The total net receipts were 
768,6491., which affords about 5} per cent. on the 
paid-up capital, without making any allowance for 
depreciation of ways, plant, and stock. As to 
whether municipalities will attain a more satisfac- 
tory result, it is somewhat difficult to positively 
determine. There are three corporations reported 
as working their own systems. There is the case 
of the Blackpool Electric Tramway, of 1 mile 
79 chains in length, earning 4855/., disbursing 34741. 
in working expenses, or about two-thirds of the 
receipts, the net proceeds boing 13811. ; and, as 
the capital is 28,964/., the return is not so great as 
over the whole kingdom. This is a short line, 
however, and there is no means of arriving at the 
fares, and of comparing them with those charged 
in other districts; but each of the passengers 
carried paid nearly 2d., instead of 13d. on all the 
lines throughout the kingdom. The lesser propor- 
tion of receipts absorbed in expenses is, however, 
significant. In the case of Huddersfield, where 
mechanical power is also adopted, the expenses 
bear a larger proportion to the receipts, being 
19,2791. out of an income of 24,229]., and the 
return on expended capital is only equal to 3} per 
cent., notwithstanding that each passenger pays 





13d. for his journey ; the length or fares are not 
given. The length ef the Huddersfield line is 
18 miles 44 chains. 

For several reasons the experience on the Bir- 
mingham tramways is mostimportant. In that city 
municipal government has more nearly attained the 
ideal than in any other, except, perhaps, in Glas- 
gow, which stands on as high a plane. Moreover, 
all systems of traction are adopted—steam, horse, 
cable, and electric—and there are about 25 miles 
open for traffic. In this case the working ex- 
penses absorb 75 per cent. of the receipts, so that 
the results are by no means superior in this respect 
to the average, and perhaps, are in excess of those 
in other cities where the tramways are worked by 
private companies. The income is 154,684l., or 
61871. per mile of tramway. In Glasgow, on the 
other hand, the receipts are 87001. per mile, but the 
ratio of expenses to receipts is over 80 per cent. 
The expenditure at Birmingham totals 116,9691., 
and the net receipts 37,715/., which is equal to 
1508/. per mile, so that the return must be re- 
garded as satisfactory, because the capital expen- 
diture probably did not exceed 16,0001. to 18,0001. 
per mile. On this point the Board of Trade 
return does not enable reliable data to be given. 
A point of interest which may incidentally be 
referred to is that the cable tramway at Birming- 
ham seems to require barely 50 per cent. of the 
receipts for the ordinary working expenses, while 
the electric practically absorbs all the receipts ; 
the steam tramway requires about 70 per cent., 
and the horse considerably more. In neither case 
is direction, management, or rent of premises con- 
sidered. The figures, however, of themselves are 
not a fair basis of determining the relative results, 
for traffic and the conditions of working may affect 
them. In any case, however, the great difference 
is very suggestive. In like manner, the satisfac- 
tory results of the working by the Birmingham 
Corporation do not necessarily convince one that 
under all conditions municipal operations may be 
successful. As we have said, the Capital of the 
Midlands is most advantageously circumstanced, 
alike in municipal experience, the state of efficiency 
of plant and rolling stock, and particularly in the 
adaptation of mechanical haulage; so that their 
experience might not be repeated in all cases. 
Certainly, private companies have worked the tram- 
way system, generally speaking, most satisfac- 
torily ; and it were well that corporations should 
carefully weigh all considerations before entering 
upon enterprises simply because they conform to 
present ideas as to municipal socialism. 





NOTES. 
ProvEcTED New CANALs IN GERMANY. 

Ir is proposed to construct a canal from Wismar 
to the Schwerin Lake, whereby the latter will be 
brought in connection with the already existing 
Elbe Canal. A committee has been formed for the 
furtherance of the matter, in which the Grand Duke 
of Mecklenberg is much interested. It is thought 
that when the North Sea-Baltic Canal is opened, a 
Wismar-Schwerin-Elbe canal will be absolutely 
necessary for the town. Another projected canal 
is one from the Sliew, a long and narrow firth of 
the Baltic, on the east coast of the Duchy of 
Sleswick, to the North Sea-Baltic Canal. The cost 
is estimated at 10,000,000 marks, or 500,000/., 
and the canal is expected to prove a great boon to 
the fertile districts through which it will have 
to pass, and to the towns of Sleswick and Eckern- 
fohrde. Its depth will be 13 ft. to 14 ft. The 
canal will proceed from the Sliew, close to Fliikkeby, 
with one arm to Windeby Noor and the Eckern- 
fohrde firth, and the other from Eckernfohrde 
to Schirnau, on the North Sea-Baltic Canal. It 
is proposed to build three docks, one at Holm, 
330 ft. long and 165 ft. broad, one at Miihlhorst, 
1000 ft. long and 330 ft. broad, and one at Osterby, 
650 ft. long and 200 ft. broad. There will also be 
considerable quay accommodation at Eckernféhrde. 
There are to be locks at Osterby and Bunsdorff. 
The water from the large Wittensee Lake, between 
Renzburg and Eckernféhrde, will be used for the 
canal, which, it is thought, can be completed in the 
course of 24 to 3 years. 


UNDERGROUND WateR Supptizs. 

In a paper read before the recent Engineering 
Congress in Chicago, Mr. B. Salbach described a 
number of water works in Germany in which the 
water is derived from wells, of no great depth, sunk 
into the gravel which is often to be found along the 





banks of ariver. These supplies have proved, during 
an experience of twenty-six years, to be perfectly 
suited for domestic use, and Mr. Salbach holds 
that where they are available, there is no necessity 
for going farther afield for a potable water, in spite 
of the strong prejudice still common against the 
use of water from such sources. Of course pre- 
cautions must be taken against sewage contamina- 
tions. The water found in these gravels dces not 
usually come from the river, but is shown on 
chemical analysis to be quite different in character, 
and is, in fact, a separate source of supply flowing 
parallel to the river, and following the general slope 
of the river valley. In certain cases in Germany, 
the water thus. obtained was contaminated with 
iron, and accordingly proved unsuitable for use in its 
untreated condition. The defect was corrected at 
Halle by allowing the water to flow from the main 
pipe into a box of gravel, having a sieve at the 
bottom, and a sand filter beneath it, so that the 
water was thoroughly aerated. This caused a rapid 
oxidation of the iron, accompanied by an escape of 
sulphuretted hydregen. The water thus pumped 
was clear and bright, and of excellent quality. 
Somewhat similar means have been adopted at 
other towns with equal success. Where water is 
contaminated by peat, an addition of alum to the 
water in the ratio of 1 part in from 10,000 to 20,000 
has proved very satisfactory. The impurities are 


precipitated in settling basins, a pericd of about 
12 to 14 hours being sufficient, after which the 
water is ready for use. 


‘* Havocks” For Forricn Navies. 

Owing to the excellent results obtained on the 
trials of the torpedo-boat destroyer Havock, an 
account of which recently appeared in our columns, 
several foreign Governments contemplate adding 
vessels cf this type to their navies, and at the 
present time complete working drawings are being 
prepared in this country, so that foreign contractors 
can undertake the work abroad, and in this way 
develop native industry. It is said these vessels 
will be so designed that higher speeds will be 
reached than in the vessels at present under con- 
struction forthe Royal Navy. However gratifying 
it may be to our national pride to find that English 
constructors can thus show the way to those of other 
countries, we should naturally prefer that the boats 
should be built at home. This is, perhaps, too 
much to expect, for foreigners naturally desire to 
get the very earliest information, as the value of 
keeping abreast of the times appears to be more 
keenly appreciated by some other naval authorities 
than itis by our own Government. The Conti- 
nental Powers, too, are often keener than our own 
officials in encouraging native industries ; whilst in 
the case of political complications there is always a 
chance of boats on order for a foreign Power being 
appropriated by the Government of the country in 
which the building takes place. It is satisfactory 
to learn, however, that the results reached on 
the Havock’s trial are likely to be eclipsed by 
a new vessel of the same type from the same yard. 
The preliminary trials of the Hornet have been 
recently made, and have been attended by the Ad- 
miralty authorities. Running at half-power, i.c., 
with four boilers out of eight in use, a speed of 
23 knots was reached. In this case only four boilers 
were on board, but the other four are now being 
put in position. The Hornet’s boilers are of the 
Yarrow water-tube type, whilst the Havock is 
fitted with the ordinary locomotive type of 
torpedo-boat boiler. We hope to give fuller 
particulars of the Hornet and her perform- 
ances shortly, and in the meantime it is to be 
desired that British designers will so continue to 
improve the design of these vessels that foreign 
countries will constantly have to come to us for 
drawings on which to work, if we cannot expect to 
keep the actual work itself in our own hands. The 
incident shows the keenness of competition in the 
present day, and that it is only by constant striving 
we can hope to keep ahead in the race for supre- 
macy, whether it be that of torpedo-boat building 
or any other form of industry. 


Worxinc Marine Encines at Repucep Power. 

A problem which has long engaged the attention 
of marine engineers is the working of high-power 
engines to produce half or lower power at some- 
thing approaching a reasonable expenditure for fuel, 
and it may be remembered that at the last spring 
meeting of the Institution of Naval Architects 
several engineers gave data of tests made to assist 
in the solution of the problem. In a large steamer 
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just completed by Messrs. Denny, of Dumbarton, 
effort has been directed to meeting the case, which 
is specially desiderated in warships. In these vessels 
cruising speed is the rule and not the exception, but 
generally the great coal consumption per indicated 
horse-power materially reduces the radius of action. 
In the steamer in question, the Queen Olga, built 
for the Russian Steam Navigation and Trading 
Company, for service between Odessa and Alexan- 
dria, an auxiliary cylinder is fitted, so that the 
vessel may work with triple-expansion engines at 
170 lb. pressure when developing the full power, 
while at reduced power, the fourth cylinder being 
introduced, the engine works under quadruple com- 
pound conditions. The engine is the invention of 
Mr. Walter Brock, of Messrs. Denny’s firm, and 
of Mr. James Weir, of feed-heater fame. The 
cylinders are arranged as usual, the high-pressure 
forward, with the intermediate in the centre, and 
the low-pressure aft. Above the high-pressure 
cylinder, and working tandemwise, is what is 
called the auxiliary cylinder. Like the high-pressure 
cylinder, it is titted with a piston valve, the spindle 
of which works with the piston valve of the high- 
pressure cylinder. There is a bypass valve by 
which the steam is passed into the auxiliary cylin- 
der or into the high-pressure cylinder, as desired ; 
and in the latter case the pressure on both sides of 
the piston in the auxiliary cylinder is the same, 
so that the piston is in equilibrium. But when 
the machinery is working on the quadruple-expan- 
sion system, the steam passes through the bypass 
valve into the auxiliary cylinder, and thence suc- 
cessively through the other three cylinders. The 
vessel went down at full-speed trial on Wednesday, 
January 31, when the power developed, on a six 
hours’ continuous run, was 3500 indicated hcrse- 
power, the engines making from 79 to 82 revolu- 
tions, with a vacuum of 263 in. ; while the mean 
speed, on a six hours’ run between the Cloch and 
Cumbrae Lights, was 14} knots, the guarantee 
being 14 knots. It was noticeable that there was 
a total absence of vibration, for which virtue, how- 
ever, the Messrs. Denny claim no direct credit. It 
was the result of the periods of vibration of the 
vessel and engines not synchronising. This week 
the vessel has been out for her low-power trials, 
with the engines working quadruple-expansion at 
the same steam pressure, 170 lb. At half-power, 
with the engines running at 60 revolutions, the 
results were satisfactory, but the exact figures have 
not yet been worked out. We hope to give them 
later. The auxiliary cylinder is 21 in. in dia- 
meter, the high-pressure 28} in., the intermediate 
474 in., and the low-pressure cylinder 76 in., 
the stroke in each case being 54 in. The en- 
gines and boilers are exact duplicates of a sister 
ship (the Tchihatchoff), built by the same firm, 
the only difference being the adoption of the 
auxiliary cylinder. Steam at 175 lb. pressure is 
supplied from four boilers arranged in two open 
stokeholds. The diameter of the boilers is 15 ft. 
8 in., and the length 10 ft. 7 in. There are twelve 
corrugated furnaces, each of 4 ft. 3} in. inside mean 
diameter. The engines have a type of valve gear 
which is now common to most of the Denny en- 
gines. It is operated by one eccentric, the rod 
working a rocking quadrant, the lap and lead 
being constant for all grades of expansion. It is 
on the same system as was shown in our illustra- 
tion of the engines of the paddle steamers Prin- 
cesse Henriette and Princesse Josephine. The 
engines are very compactly arranged, and are fitted 
with Brown’s emergency gear, for automatically stop- 
ping theengines when they exceed a safe pistonspeed. 
The air, feed, and bilge pumps are driven off the low- 
pressure engine crosshead, and the circulating pumps 
are separate. The Queen Olga, it may be added, is 
a single-screw steamer, and, like the Tchihatchoff, 
is 360 ft. long on the load-water line, about 390 ft. 
over all ; her beam being 45 ft., and depth moulded 
30 ft. 1 in. She has a clipper bow, and generally 
presents a smart appearance. She has accommoda- 
tion in the bridge for 61 first-class, in the poop for 
37 second-class, and ’tween-decks for 300 third- 
class passengers. On the trials already referred 
to, there was on board about 2400 tons of dead- 
weight, the mean draught being about 19 ft. There 
are seven athwartship bulkheads, and a double 
bottom for water ballast, The steering is by Brown’s 
steam tiller actuated by telemotors. 





LOcoMOTIVES FOR THE NORTHERN OF FRANCE RAILWAY. 
—The Northern of France Railway Co. has let a contract 
for ten express locomotives to the Alsatian Construction Co. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 29, 1894. 

Ir transpires that certain large steelmakers are 
endeavouring to negotiate with large consumers, from 
railroad companies down to founders, to close con- 
tracts for large quantities of material. Whether these 
negotiations will go through or not, is uncertain. 
Manufacturers argue that now is the time to buy, 
because of the low price of labour and material. They 
argue that an advance may come unexpectedly, and 
that buyers who are short of supplies may not be 
promptly accommodated. Nothing io a boom could 
bring about such a result. The iron trade is greatly 
depressed. Crude iron production is increasing very 
slowly. Billets have been marked down to 16 dols, 
at Pittsburg, butit is intimated that 15.50 dols. would 
be accepted. Steel rails continue at 24 dols. Material 
for bridge-building and elevated railroad work has 
been offered at prices barely covering cost. A great 
deal of new work is laid out for the spring, and if all 
the customers should come at the same time, a harden- 
ing of values, temporarily, would occur. Much electric 
road building will undoubtedly be done during the 
second quarter of the year. General building opera- 
tions will probably absorb as much capital this year as 
last, if not more. Idle funds are accumulating in 
banks. A peculiarity of the present situation is the 
number of new enterprises projected. American enter- 
prise is more frightened than hurt, and it is very safe 
to say that the re-establishment of confidence will 
open up a multitude of new enterprises for the em- 
ployment of capital, which will go far to transform 
existing conditions. 





THE TRANSPORT OF PETROLEUM IN 
BULK. 

At the meeting of the Institution of Civil Engineers, 
held on Tuesday, February 6, Mr. Alfred Giles, Presi- 
dent, in the chair, the paper read was on “* The Transport 
of Petroleum in Bulk,” from the point of view of mini- 
mising the risks of fire and explosion, by Mr. Boverton 
Redwood, F.R.S.E., Assoc. Inst. C.E. 

Beginning with the question of accidents arising from 
transport in bulk, the author stated that the few, but 
unfortunately serious, disasters which had attended the 
general adoption of the system of transporting petroleum 
in bulk in tank steamships had been collectively of a 
most instructive character, and there was much to be 
gained by a critical consideration of the conditions under 
which they arose. Before, however, proceeding to review 
these, reference was made to some cases of accident not 
connected with this mode of transport, or in which other 
volatile inflammable liquids had been implicated. Many 
explosions and fires described had resulted from the in- 
cautious use of naked lights and fires on small vessels 
carrying petroleum spirit—the Regent’s Park explosion 
affording an illustration of the danger thus created. 
Cases were also recorded in which the ignition of an in- 
flammable or explosive mixture of vapour and air in 
benzoline stores on manufacturing premises, in public 
sewers, and elsewhere, had been attended by more or less 
disastrous consequences ; and particulars were given of 
accidents of a similar character with carbon disulphide, 
methylated spirit, and whisky. 

Details were furnished of the principal accidents which 
had taken place in connection with the transport of petro- 
leum in bulk. In the case of the s.s. Petriana, it was 
shown that there was no audible explosion, but a silent 
ignition of oil which had escaped in a state of spray into 
an empty compartment. In the instances of the ss. Ville 
de Calais, s.s. Fergusons, s.s. Tancarville, and s.s. Petrolea, 
there was a violent explosion. The loss of the s.s. Lux 
was primarily due to the ignition of oil which had gained 
access to the boiler-space. With the exception of the first 
and last, these vessels carried crude petroleum, while in 
the two exceptional cases the cargo consisted of refined 
petroleum (kerosene). 

The formation and ignition of inflammable and explo- 
sive mixtures of petroleum vapour and air were next 
considered, the author stating that certain descriptions of 
petroleum evaporated freely at common temperatures ; 
that the vapour given off was much heavier than air, and 
might remain for a considerable length of time in any 
receptacle capable of holding a liquid, or might flow 
unperceived for some distance in a stream similar to 
that of a liquid ; that the vapour was highly inflammable, 
and capable of carrying back flame to the source whence it 
emanated; and that mixtures of petroleum vapour and air 
might be either inflammable (burning silently) or more 
or less violently explosive. It was further shown that 
petroleum, at temperatures below that at which vapour 
was freely evolved, might be converted into a highly 
combustible spray. Crude petroleum consisted of a great 
number of hydrocarbons, some of which were exceed- 
ingly volatile, and the vapour given off might be*from 
24 to 34 times heavier than air, its density depending 
upon the chemical composition of the hydrocarbons pre- 
sent. From the vapour density the volume of vapour 
given might be calculated, and it was thus found that 
one volume of a petroleum spirit consisting principally of 
hexane, yielded 187 volumes of vapour at 60 deg. Fahr. 
The percentage volume of the vapour of a volatile hydro- 
carbon taken up by air depended upon the tension of the 
vapour, and varied with the temperature. When the 
vapour of petroleum was brought into contact with air, 
diffusion took place, the heavy vapour travelling 
upwards into the lighter air, and the air passing down- 
wards into the vapour. The weight of a volatile 





liquid hydrocarbon which would pass into a given 
volume of air (up to the point of saturation), was the 
same as that which would volatilise into an equal vacuous 
space, though the evaporation into air took place 
far more slowly than into a vacuum, and when the air 
became saturated with vapour, the tension of the mixture 
was the sum of the tensions of the air and vapour sepa- 
rately. Therefore, when petroleum spirit or ciude petro- 
leum was evaporating in a partially filled tank, a large 
increase in the volume of the -revecin ie above the liquid 
in the tank took place. The proportions of vapour and 
air requisite for the production of inflammable and explo- 
sive mixtures were experimentally determined with appa- 
ratus described, and the data obtained were set forth in 
the paper. The general principles governing the manner 
in which such mixtures behaved on ignition were also 
discussed. Briefly, it was found that when a volatile 
hydrocarbon was evaporating into air in a confined space, 
theatmosphere first became inflammable (burning silently), 
then more and more explosive up to a certain point, then 
less and less explosive, and finally (if sufficient hydro- 
carbon were present in the atmosphere) only combustible 
when ip contact with the outer air. Theconditions under 
which an explosive mixture of petroleum vapour and air 
might be ignited were investigated, and it was stated that 
neither the glowing end of an ordinary wooden match or 
of a “‘ fixed star” vesuvian, the flame of which had been 
extinguished, nor a red-hot coal which had ceased to 
blaze, nor a shower of sparks from a flint and steel or 
from the fireworks known as “‘scintillettes ” and ‘‘ golden 
rain,” was capable of causing the combustion of the mix- 
ture; but a platinum wire raised to white heat by means 
of electricity invariably caused ignition, though at a red 
heat no such effect was produced. Either the electric 
spark, or a flame, at once caused the explosion of such a 
mixture, butan inflammable mixture containing a small 
proportion of vapour might be ignited by a large flame, 
when asmall flame or an electric spark proved ineffective 
for the purpose. The use in an oil tank of a heated rivet at 
a temperature below that which was requisite for the 
ignition of a mixture of petroleum vapour and air might 
nevertheless be attended with danger, owing to the igni- 
tion of the oil which remained between the plates at the 
laps. Particulars were given of instances of the ignition 
of benzoline vapour by the discharge of electricity acci- 
dentally brought about in the industrial use of the liquid 
for ‘‘dry cleaning,” &c. 

The subject of the construction of petroleum tank 
steamers was next referred to, and mention made of 
papers read before other bodies. There were, however, a 
few points arising out of the accidents referred to, still 
undealt with. The importance of extending to the ex- 
treme height of the upper deck the cofferdams separating 
the oil-tanks from other spaces had now become recog- 
nised, and if there were any doorways in the ’tween-decks, 
in the bulkheads apse the cofferdam, adjoining the 
engine space, they should be fitted with doors which 
could be screwed up oil-tight. There was now a general 
consensus of opinion in favour of keeping the cofferdam 
full of water while the vessel had her cargo of oil on board. 
The oil-tanks should be completely isolated from the 
cofferdams and other spaces, and should, therefore, be 
fitted with a separate service of pipes and pumps. In 
steamships carrying volatile crude petroleum in bulk 
there should be provision for the safe discharge of vapour 
from the tanks, and tank steamships in general should 
be fitted with steam jet or fan ventilating appliances. 

he precautions to be observed in the management of 
tank steamships were next considered. So long as the 
cargo tanks of a properly constructed tank steamship 
were full of oil, there was very little risk of fire or explo- 
sion, except through serious structural damage resulting 
from collision or other accident. The accumulation of 
vapour in the ’tween-deck bunkers, due to leakage of oil 
from the expansion trunks of the oil tanks, must, how- 
ever, be guarded against, and care must be taken that the 
expansion trunks did not become overfilled or empty in 
consequence of increase or diminution in the volume of the 
oil. Even in the case of vessels carrying crude petroleum 
in bulk there would not be sufficient justification for any 
attempt to prevent smoking and the use of matches while 
at sea, but 1t was desirable that special places should be 
set Aly for smoking, and that only safety watches 
should be used ; both smoking and the ure or carrying of 
matches elsewhere being strictly prohibited. The chief 
risk occurred during loading and discharging. At such 
times, therefore, smoking and the use or carrying of 
matches of any kind anywhere on board, as well as the 
employment of naked lights and fires (other than the main 
boiler fires, which should be banked), should be rigorously 
prohibited. The vessel should, except as regards the 
necessary marine lights, be lighted only by electric glow- 
lamps, the ship being carefully wired, the positions of the 
switchboards being judiciously chosen, and any lamps used 
in spaces liable to become charged with vapour being of 
safe construction. The tank covers should be kept closed as 
much as possible, and in the case of crude petroleum, pro- 
vision must be made for the safe discharge of vapour 
during loading or while water ballast was being taken 
in. fore the tanks were entered for inspection they 
should be ventilated, and if repairs necessitating the use 
of hot rivets were to be effected, the oil compartments 
and adjacent spaces should be thoroughly cleansed and 
efficiently ventilated in the manner described in the 
paper, until on testing by a competent expert the com- 
lete removal of inflammable vapour was found to have 
Soon accomplished. 

The paper concluded with some remarks on testing the 
atmosphere of tanks and other spaces. This subject had 
engaged the attention of the author during the past two 
years and a half, and details of his experiments were 
given. The author had experimented with apparatus for 
collecting and testing samples of the atmosphere of oil 
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tanks and other spaces. The test lamp employed, in 
common with the miner’s lamp referred to, depended 
for its action upon the formation of a ‘‘ cap” over the 
hydrogen flame, and it was found that this ‘‘cap” was 
distinctly visible when air containing considerably less 
than the proportion of vapour necessary for the forma- 
tion of even an inflammable mixture, and still less than 
that requisite to produce an explosion, was tested. The 
apparatus, the construction and mode of use of which 
were fully described, had been practically employed, and 
had given satisfactory results. A delicate form of mano- 
meter which had been successfully applied to the deter- 
mination of the proportion of petroleum vapour in air, 
was also described. The action of this instrument was 
due to the increase in density of air containing the vapour 
of hydrocarbons. 


“ 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on January 
26, Professor A. W. Riicker, M.A., F.K.S., President, in 
the chair, Mr. J. W. Kearton read a ‘‘ Note on a New Mode 
of Making Magic Mirrors.” The author’s first idea was 
that the magic properties were due to differences in re- 
flecting power, but experiments showed this to be im- 
probable, and indicated that the patterns visible by 
reflected light were due to slight concavities in the sur- 
faces. Several methods of producing such changes of 
curvature were tried, such as electro-depositing and 
electrical etching, the plates being subsequently polished 
to remove sharp edges. The method found most satis- 
factory was to draw the figures on polished brass covered 
with wax, and etch them by immersing in nitric acid, 
subsequently scouring with charcoal, Sheffield lime, and 
swansdown calico, until all direct traces of the figures dis- 
appeared. The scouring rounds off the edges, and makes 
the depressions concave, the two eventually forming one 
concave sweep, which makes itself visible when light is 
reflected from it on a screen. To obtain satisfactory re- 
sults with figures having broad and narrow lines, it was 
found necessary to paint over with hot wax the fine lines 
and the outer edges of the broad ones after the first 
immersion ; a second immersion etched the middle parts 
of the broad lines deeper. By repeating the process the 
broad lines were etched roughly concave in steps, and the 
— made their curvature continuous. Figures in 
relief, showing the patterns in shade on reflection, were 
obtained by painting the pattern on the plate in sealin 
wax dissolved in naphtha, and etching away the uncovere 
portions by an immersion of one or two seconds. A 
number of mirrors, with patterns in intaglio and relief, 
were exhibited to the meeting, 

Professor S. P. Thompson said the chief interest of Mr. 
Kearton’s work was that he had succeeded in producing 
mirrors by a process which Professor Ayrton had found 
unsuccessful. The special polisher used by Mr. Kearton 
might have something to do with the result obtained. 
Some of the mirrors had been gilt after polishing, and the 
reflected pattern improved thereby. 

Professor Ayrton said he was greatly interested to see 
that mirrors could be produced by the chemical method. 
The polisher used by the Japanese was the flat end of a 
tight bundle of special straw cut crosswise. When the 
true explanation of the magic properties was found out, 
the chemical method was not pursued further. 

The Rey. F. J. Smith mentioned that he had produced 
magic properties on silvered glass by the inductoscript 
method. Although no markings could be seen directly, 
the pattern showed itself when light was reflected from 
the surface to a screen. 

Mr. W. B. Croft, M.A., read a paper on ‘‘ Some Obser- 
vations in Diffraction,” and exhibited a large number of 
photographs of diffraction figures obtained under different 
conditions. The first series exhibited related to diffrac- 
tion from parallel light (diffraction of Fraunhofer and 
Schwerd), and were obtained by placing various combina- 
tions of thin circular lines of tight on a dark glass plate 
before the object glass of a telescope focussed on a star. 
Spectral images of the star are formed by interference 
from the edges of the lines, thus giving diffraction pat- 
terns whose form depends on the shape of the aperture 
employed. The next series illustrated diffraction in 
shadow (Fremel’s diffraction), and were produced by 
condensing light on a minute pinhole, ot placing the 
object between the hole and a microscope eyepiece. Be- 
yond the eyepiece, the caiera used for photographing the 
phenomena was placed. Permanent records of remark- 
ably good diffraction figures were obtained in this way, 
both of the combinations of circles above mentioned, and 
of various other objects and geometrical forms. After 
showing geometrically that diffraction bands from narrow 
obstacles and openings were wider than those from broader 
ones, the author explained the conditions necessary for 
making the bands visible, and pointed out the distinction 
between internal and external bands. Prominent amongst 
the es en were several showing ‘* Arago’s white 
spot” at the middle of a shadow, and in particular, this 
well-known phenomenon was shown as produced by so 
large an object as a threepenny piece. Rocakion of dif- 
fraction in a microscope, the author said little doubt need 
exist as to whether an image represented the real object 
or a diffraction modification thereof, for the latter were 
usually of a more misty and complicated character. De- 
parting somewhat from the subject of diffraction, an 
excellent photograph of conically refracted pencils was 
shown, consisting of circular lines of light produced by 
mere light from pinholes through a crystal of arra- 
gonite. 

Dr. Johnstone Stoney thought the obtaining of per- 
manent records of diffraction phenomena of great import- 
ance, and was particularly interested in the photographs 
showing conical refraction. 


Professor 8S. P. Thompson said he had never seen 


diffraction effects exhibited to an audience so well before. 
He noticed that in several of the photographs Arago’s 
spot was unintentionally shown to perfection, in the 
aateue of dust particles, 

The President greatly appreciated the fact that the 
conical refraction photograph had been exhibited for the 
first time before the Physical Society. 

A ‘* Note on a New Photometric Method and a Photo- 
meter for Same,” was read by Mr. J. B. Spurge. The 
method consists in using two diffusing screens (illuminated 
respectively by the lights to be compared) as secondary 
sources, and adjusting to equality the luminosity of 
equidistant internal surfaces by varying the apertures 
through which the light passes from the screens to those 
surfaces. By reducin, the sizes of the apertures, the 
author has been enabled to compare lights of different 
colour, for when of sufficiently feeble intensity coloured 
lights are indistinguishable from white or grey. The 
photometer is made up of two tubes mounted at 45 deg. 
to an axis, about which one of them is capable of rotating. 
When in the same horizontal plane, the axes of the tubes 
form the sides of an isosceles right-angled triangle, at the 
middle of whose hypotenuse the light to be tested is 
placed. This illuminates one of the screens, whilst the 
standard light shines on the other. These screens, used 
as secondary sources, are situated a short distance away 
from the outer ends of the tubes, whilst the inner surfaces 
of the near ends of the tubes are viewed by means of a 
mirror. By turning the movable tube about the inclined 
axis, and rotating the source about a vertical axis, the 
illuminating effect of the source in any direction can be 
tested. 

Captain Abney said the law of inverse squares was not 
true for weak lights, for the proportions in which the 
light from sources of equal intensity had to be reduced 
to appear white or grey depended greatly on the colour, 
being much greater for violet than for red. Only for the 
yellow-green rays was the ordinary law of illumination 
true when the intensities were feeble. 

Mr. Blakesley, Professor S. P. Thompson, and the 
President also took part in the discussion. 





COMPOUND LOCOMOTIVES. 
To THE EpiTor OF ENGINEERING. 

Srre,—If ‘J. D. T.” will refer to the last number of the 
Annales des Mines, he will find therein a note of M. Ernest 
Polonceau on a new valve gear fitted to fourteen express 
engines of the Paris-Orleans Railway. The valves are of the 
Corliss pattern, and there are four of them, viz., two for 
admission and two for exhaust. The former are at the 
top of the cylinder, the latter at the bottom. The link 
is a variation of the Gooch type, and so arranged that the 
compression and exhaust periods are constant, whilst those 
of expansion are greatly increased when compared with 
those obtained with the ordinary Gooch valve gear. 
Although no tripping gear is used, most of the advantages 
of the Corliss simple engine are obtained. 

Yours truly, 

February 5, 1894. EK. GosBert. 

To THE Eprror oF ENGINEERING. 

Str,—I am glad to find your correspondent ‘*J. D. T.” 
is of much the same opinion as myself on this subject, 
although at first this was not very apparent. With refer- 
ence to some of his nebulous schemes, viz., short passages 
and Corliss valves, it may be interesting to more than one 
of your readers to know that, at the present time, there 
are eleven engines on the Paris and Orleans Railway fitted 
with Corliss valves, one at each corner of the cylinder, 
actuated by a Gooch link motion having an extra deep die 
block, to which ‘‘ two ” radius rods are jointed one above 
the other. The upper of these radius rods actuates the ex- 
haust valves rh the lower one the admission valves, 
from which it will be understood that for all positions of 
the reversing handle in forward running, the periods of 
release and compression are comparatively late and the 
cut-off comparatively easy, while in backward running 
the reverse obtains. As an engine spends most of its time 
running forward, this latter is not very materially objec- 
tionable, while the improvement in forward running is 
likely to be considerable ; in fact, compared with engines 
fitted with the ordinary slide valve, the saving in coal is 
stated to be 15 per cent. Adopted on a compound, this 
arrangement would certainly give startling results, 
although at the same time it might be stated that the Paris 
and Orleans Company adopted it after experimenting 
with a compound fitted with the ordinary slide valve, the 
engineer being of opinion that this arrangement on a 
simple —_ ives facilities for longer ranges of expan- 
sion equal to those possessed by any compound running 
and at a lessercost. As regards this latter comparison, if 
believe a four-cylinder compound is understood. 

The trip gear referred to by ‘‘J. D. T.” is, I suppose, 
Bonnefond’s, illustrated in these pages some time ago. In 
respect to this, I am inclined to go further than he does, 
and submit that there is no advantage in using a trip 
gear on a locomotive at any speed, or, in fact, on any 
engine not automatically governed, almost the sole reason 
for using a trip gear being the comparative lightness of 
the parts required to be moved by the governor in main- 
taining the speed constant. The only influence it has 
on the diagram is the scarcely appreciable. squaring of 
the cut-off corner, a result, it is scarcely necessary to say, 
obtained in numerous cases where no trip gear is used. 

dare say, so long as we make locomotives, we will be 
able to find in ‘‘ Railway Machinery ” apposite remarks 
on their up-to-date developments (a locomotive, I believe, 
is a locomotive all the world over), but in the machines 
themselves, even if styled only handsome re-arrange- 
ments, I do not expect to find such constructions as a 
jacketed tube in the firebox, and the connecting-rod of 
the inside cylinder working through it on to the trailing 














axle, as in the Stephenson three-cylinder engine men- 
tioned. Putting the driving axle in front of the firebox, 
compounding the cylinders and fixing them to the main 
frames instead of to supplementary frames, as in the 
engine in question, and at the same time carrying the 
front end of the engine on a bogie instead of by rigid 
axles, may not, in ‘J.D. T.’s” opinion, constitute a 
new design, but on that point I expect he will find quite 
a number to differ with him. : 

The statement that in other countries 25 per cent. 
more heating surface and tractive power is obtained on 
the same gross weight as our own, may be quite correct, 
although numbers may, like myself, have been unaware 
of it, but I still suppose the coal consumption of our 
British engines remains unapproached, which, I take it, 
is the measure of our productions. 

Thanking you for your kind insertion, 

I am, yours truly, 
Jas. Dun opr. 

240, Wallgate, Wigan, February 5, 1894. 





To THE Eprror oF ENGINEERING. 

Srr,—Your correspondents “‘ J. D. T.” and Mr. Dun- 
lop both seem to have misunderstood my letter on 
arrangement of cylinders for compound working. If they 
will kindly refer to it, I think they will see that I had no 
intention of suggesting three cylinders on one axle; but, 
taking as correct Mr. Webb’s idea that the arrangement 
of separate driving axles is advantageous on account of 
doing away with coupling-rods, the suggestion was to 
substitute one high-pressure and two low-pressure (which, 
under the circumstances of non-condensing working, could 
be of equal diameters) for the two high-pressure and one 
low-pressure adopted by Mr. Webb. 

I am interested to learn from Mr. Dunlop’s letter that 
this identical arrangement has been previously proposed 
by Mr. Jules Morandiere, and no doubt it would be 
interesting to others besides the writer if ‘‘J. D. T.,” as 
a champion of the Webb compound, would state the 
inferiority of this Morandiere arrangement as compared 
with the Webb arrangement. 

As mentioned at the end of my letter, it does not 
appear that there is good ground for using a three- 
cylinder compound arrangement for locomotives in pre- 
ference to a two-cylinder, unless the separated driving 
and absence of coupling-rods is considered very import- 
ant, or else in cases where the width between the frames 
will not permit of the two-cylinder compound being 
used conveniently. 

Of course in considering the question of compound 
working in locomotives, it is essential to bear in mind 
that the problem differs from that of compound working 
in marina engines. In the former case the piston pres- 
sure at starting must be high (because of the very large 
mass to be moved, namely, the whole train), whereas in the 
latter case a comparatively low piston pressure will start 
the engines, because the slip of the screw or paddle 
allows this without any corresponding movement of the 
vessel, and not only so, but equable turning for the same 
reason is not quite so important in the former case, 
although, indeed, at starting with the Webb compounds, 
the pulsation due to the large low-pressure cylinder is 
marked and uncomfortable. 

I am, Sir, yours faithfully, 
WIL.IAM SISSon. 
Glouecster, February 7, 1894. 





BALANCING OF ENGINES. 
To THE EpriTor or ENGINEERING. 

Str,—Whilst agreeing with “J. D.T.’s” first para- 
graph, I take exception to his statement that the recipro- 
cating weights are much in excess of the revolving in the 
case of inside-cylinder engines. Taking an actual case 
of an 18-in. cylinder engine four-coupled, I find the revolv- 
ing weights are 724 lb., and the reciprocating 496 lb. (The 
cranks are hooped, and I take two-thirds of weight of 
conneeting-rod as revolving.) ‘“‘J. D. T.” proposes to 
balance this engine by putting the equivalent of 
4 (724 + 496) = 610 lb. in driving, and also in trailing 
wheels. The 610 lb. include the crank boss and half 
coupling-rod. Now the 610 lb. in driving would balance 
610 lb. of the revolving, leaving 114 lb. unbalanced, 
except on dead centres, when trailing weight would 
balance it. The remaining 496 lb. of trailing weight 
balances all the reciprocating when on dead centres, 
so that when on vertical centres we have 114 lb, un- 
balanced on the crank axle, and 6101b. unbalanced in trail- 
ing wheel. A weight in trailing wheel cannot balance one 
on crank axle, when on vertical centres, because of the 
intervention of the springs. If “J. D, T.” wants to 
balance all the reciprocating, why not put 724 + 258 = 
972 in driving wheel and 248 in trailing? The revolving 
= will then all be properly balanced, and we get 
248 lb. unbalanced in each wheel, instead of 1141b. and 
610 Ib. as in his method. 

In an American engine such as No. 887 on page 504 of 
ENGINEERING, October 27, 1893, the result is not so serious, 
as the excess of revolving weight in driving is only that 
due to back part of the connecting-rod, about 270 lb., say. 
If, however, the weight were only 1 lb. and they proposed 
to balance half of it in the trailing wheel, I should oppose 
it on principle. If they do put equal weights in, perhaps 
it is to enable them to use the same wheel pattern in the 
foundry. However, although they appear in the illustra- 
pe to be equal, the driving one may be thicker than the 
other. 

What I have always found to answer admirably as to 
wear of tyres and springs, and also steady running, is to 
balance all the revolving weights entirely in the driving 
wheel in all cases ; balancing two-nintks reciprocating 1n 
leading, driving, and trailing for a six-coupled, and one- 
fourth in driving and trailing (or leading, as the case may 
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be) for a four-coupled; in a single engine balance from 
one-third to two-fifths of reciprocity ; and in the leading 
and trailing wheels of the coupled engines, the amount 
that the crank boss and half-rod are in excess of the 
two-ninths or one-fourth of reciprocating (according as 
it is a six or four-coupled) is to be neutralised by a weight 
directly opposite the crank boss. We have, then, in all 
cases all the revolving weights balanced; and as to un- 
balanced weights when on vertical centres, they are, 
with given amounts of reciprocating weights to be 
balanced, reduced to a minimum. 

As by using ‘‘J. D. T.’s” method, in the case of a 
four-coupled inside cylinder engine, we should de- 
liberately leave some of the revolving weights unbalanced, 
and have all the reciprocating weights balanced in the 
trailing wheel, I do not think English superintendents 
will follow his advicein a hurry. I have known four- 
coupled engines with only one-fourth reciprocating 
balanced altogether; and they gave every satisfaction. 
We should look for more knock in the boxes and horns, 
but back pressure would lessen that. It would be in- 
teresting to see the tyres of engines that ‘‘ J. D. T.” had 
balanced. I should expect to find about a }-in. cut on, 
and just ‘‘ cleaning up” in one part of the wheel. I have 
seen that before to-day, not due to soft place in the tyre, 
but to the method of balancing. 

The bending stresses in crank axle when at high speeds 
(especially with steam off) are not so unimportant as 
** J. D. T.” imagines ; anyhow it is a new idea to neglect 
a certain stress because a larger one had been already 
allowed for. Instead of two balance-weights 5 ft. apart, 
we should have two about 28 in. apart; the two parts of 
each weight being about 13} in. wide over all, their 
centres of gravity being 9 in. apart. His passage, as it 
stands, is evidently wrong. 

He says that a weighted crank would be in the way, 
when a big-end was hot or knocking. I donot suppose he 
would attempt to do much to it when running, and in 
the position in which a fitter attacks the job the weights 
would be over against the firebox (about 40 deg. above 
horizontal), and so out of his way. And if otherwise 
disposed to adopt it, I do not think a superintendent 
would hesitate, on account of its not ministering to the 
comfort of running-shed fitters. If ‘‘J. D. T.” has done 
much running-shed work, he has felt that conviction 
enter his soul many a time, I’ll bet. To mention one 
instance, I was on a line once (one of the largest in Eng- 
land), where we had to lift the cab off and undo the 
lagging, in order to make the whistle-stand joint. If the 
pad had been higher, the job would have taken about ten 
minutes, 

As the late Mr. Stroudley once remarked, when his 
attention was drawn to a certain awkward arrangement, 
‘*an engine is running oftener than she is being repaired.” 
He would also have remarked that it was not an engine’s 
normal condition to have ‘‘ hot and thumping big-ends.” 

H, Roire, 

Brighton Works, February 5. 





MACHINERY v. MANUAL LABOUR. 
To THE EDITOR Of ENGINEERING. 

Srk,—It has been with not a little interest that I have 
read your article, and the letters of Mr. Ferrabee, ‘‘ Sub- 
scriber,” and Mr. Phipson, on the above subject. 

These three gentlemen seem to be agreed in one thing, 
namely, that the commercial system of the nineteenth 
century has resolved itself into ‘a complete muddle.” 

Mr. Phipson, however, seems to misunderstand one of 
your other two correspondents (‘‘ Subscriber,” I think), 
for he credits him with advocating the curbing of inven- 
tive genius as the only means of remedying existing evils. 

Neither Mr. Ferrabee nor ‘‘ Subscriber,” if I read them 
aright, make any mistake of this kind. The latter, 
instead, writes : 

‘‘Our engineers and scientists have done their part 
manfully. . . I think the fault lies with the class who 
put themselves forward as our business men. If they 
wanted to keep at the head of affairs, they should at least 
have kept alongside in intellect and speed with the cap- 
tains of production.” 

Mr. Ferrabee and ‘‘ Subscriber ” aptly present the pro- 
blem, and ask for enlightenment from ‘‘ our best-informed 
men ” and ‘‘your able readers,” and, as I am not a whit 
behind Mr. Phipson in self-reliance, and, besides, 
endeavour to cultivate ability by the acquisition of general 
information, I should like, with your permission, to give 
my views on this subject. 

Before proceeding, however, I would say, and that 
with all due respect to the intelligence of Mr. Phipson, 
that he seems to miss the mark when he writes: ‘‘ Were 
it not for the extreme cheapness of manual labour, we 
should soon see all arduous or disagreeable work abolished, 
and human energy confined to skilled intellectual or 
artistic pursuits.” 

I rather think that it is the greater capacity of machi- 
nery for ‘*arduous and disagreeable work ” and the more 
‘extreme cheapness” of its resulting products, in com- 
parison with that of ‘‘ manual labour,’ that accounts for 
the unprecedented activity of the ‘‘inventive genius” of 
the present day; and I also think that, as far as 
“skilled intellectual and artistic pursuits” are concerned, 
the manipulation of machinery is confined more to the 
exercise of mental than of muscular energy, and that the 
more machinery we have the more time we will ulti- 
mately have for the development of our muscular systems 
in a more agreeable manner. 

And this brings me to what I consider to be the 
remedy. 

Since the ultimate intention of the race, in adopting 
mechanical appliances, is to obtain the necessaries of life 
quickly and efficiently, in order that they may have the 








required time to luxuriate in the legitimate exercise of 
their superior faculties; and as machinery, without a 
doubt, enables them to do this, it naturally follows that 
the number of the daily hours of labour should be reduced 
—and here I may say that the present discussion in your 
valuable paper on the forty-eight hours movement abso- 
lutely proves the success of that venture. 

I would propose the following method of procedure. 

Let an Act of Parliament be passed, enabling the 
Labour Department of the Board of Trade to settle the 
different hours of labour in the different occupations in 
the following manner. 

The Labour Department would have legal powers 
enabling them to insist on an annual or other return of 
the average number of men annually employed by every 
employer in the various professions, and also a return 
from the various trade societies of the average number of 
names of employed and unemployed men on their books. 

Take, for example, the engineering profession. The 
Labour Department, by the proportion of employed to 
unemployed, would know just exactly by how many the 
weekly hours of labour in this profession should be re- 
duced, and would act accordingly. 

Taking each different profession in turn separately, 
agriculturists, miners, seamen, weavers, spinners, &c., 
the Department would determine the hours of labour by 
the same method, the labourers (unskilled) in the various 
trades during the time covered by the annual or other 
report being reckoned as members of such trades. 

The hours of labour could be adjusted by the Labour 
Department every three years, or as experience dictated. 

From their annual reports the Labour Department 
would know the number of hands employed by each 
employer in every particular trade, and, after calculating 
the average number of hands employed by each, would 
then decree that all employers employing the average 
number, and above the average number, should see that 
their employés worked only the number of hours pre- 
scribed for their particular trade. 

This latter provision should give full liberty of action 
to those in business who do their own work and do not 
require the assistance of others—although human wisdom 
may ultimately see the force of considering the advisa- 
bility of also taking care of such among those in small busi- 
nesses who, in this respect, do not seem to know how to 
take care of themselves. 

Co-operation may, or may not, settle this latter point. 

It will be readily perceived that particular trades 
would be more or less avoided were the hours of labour to 
be the same in all. 

I think that the plan I have sketched above will stand 
searching criticism, and that the adjustment, to a nicety, 
of the different hours of labour which ought to obtain in 
different professions, can alone be hastened by the con- 
tinued use of mechanical and other appliances. 

The above plan is simple in character, will be compre- 
hensive in its administration, and, by reason of its utility 
in solving the unemployed question, should materially 
facilitate the early settlement of another—the wages 
question. 

Mr. Phipson would advise us all to collect our out- 
standing accounts, and seek our fortunes in the far-away 
wilds of Central Africa. 

This reminds me of some of the incidents in the story 
of the Prodigal Son, who packed up all his belongings 
and went ‘‘into a far country,” and I am inclined to 
think that the presently proposed expedition to ‘‘a far 
country,” which finds so much favour with Mr. Phipson, 
= be about as successful as was that of the Prodigal 
Son. 

Davip MACDONALD. 

4, Queen’s-crescent, Cathcart, January 29, 1894. 





To THE Epriror or ENGINEERING. 

Sir,—In your issue of January 19 there appears 
a letter signed ‘‘ Evacustes A. Phipson” that calls for 
some reply. 

Social matters are hardly for your journal, but when 
machinery is drawn into th > question, it is time for some 
one to speak out. 

Mr. Phipson seems to imagine that ‘‘all the increased 
profits resulting from new machinery go, not to the 
workers, but to the owners of this machinery.” This is 
possibly true in a fraction of a per cent. of cases, where 
the owner of a factory invents and gets a valid patent for 
an improved machine to use in his own business ; but it 
is the reverse of true in any other case. 

It is common knowledge that when a decided improve- 
ment is made by a machine-maker on a labour-saving 
machine, it is only a question of months for factory 
owners to be ranged in two classes: (1) those who have 
not provided themselves with the new machine, and are 
going to the wall because they cannot compete with it; 
and (2) those that are using it and find themselves no 
better off than they were before, as prices have fallen to 
balance the saving. 

The manufacturing districts of the land abound with 
“stuck” industrial establishments, stuck because they 
were not kept abreast of the times; and the sheltered 
anchorages round the coast abound with perfectly ser- 
viceable but out-of-date steamers, that wait but their 
last trip to the pe ing, Pg yard. It would be education 
for those who share Mr. Phipson’s views, as quoted 
above, to institute a few such inquiries as ‘‘ How much 
less money would have been circulated as wages had 
shipowners not been forced by competition to replace 
their two-cylinder engines by triples?” or ‘‘ How much 
less if millers had not superseded the historic millstone 
by roller plant ?” 

There is a popular delusion that a boundless field for 
venere wages lies in the “‘ profits” of employers; 
I should like to see evidence that the collective profits of 








employers from the manufacturing industries of the Three 
Kingdoms would be sufficient to pay per 5 cent. in- 
crease to the wages of those employed. 
I am, yours truly, 
ENGINEER. 





PUMP AND WINDMILL FOR DRAINING 
LANDS. 
To tHE Eprror or ENGINEERING. 

Srr,—Will any of your readers be good enough to in- 
form me whether a windmill can, as compared with steam, 
be advantageously used in working pumps? The pumps 
are employed in draining land ; the lift is from 3 ft. to 
8 ft., and the quantity of water to be discharged a mini 
mum of 50 tons per minute. What class of pump and 
mill should be used? Are much attention and repairs re- 

uired ; in fact, do they pay as compared with steam? 

should be glad to know if there is any engineer who has 
made this branch a speciality ; for example, who is the 
principal engineer employed in Holland, where mills are 
In extensive use ? 

Yours, 
Scoop- WHEEL, 





GREAT WESTERN RAILWAY. 
To THE Eprror oF ENGINEERING. 

Srr,—I am pleased to see you have called attention to 
the bad services of trains provided by this railway to 
many important places; it is a subject on which I have 
been agitating for some years. Kighteen months ago I 
wrote an article on the Weymouth train service in the 
Railway Herald. The best Great Western down train 
then took 44 hours, but this last summer, by changing 
from the 3 p.m. Plymouth express at Swindon, passengers 
have been able to reach Weymouth in 4 hours 5 minutes. 
I may mention that the South-Western line from South- 
ampton to Dorchester wasoriginally to have been broad 
gauge, and was leased to the an Western Railway, but 
in 1844 the Great Western Railway gave it up to the 
London and South-Western Railway, on the latter under- 
taking not to make a line to Exeter, which undertaking 
the company did not keep for long, as in 1860 they had 
their line open to Exeter. With regard to the steam- 
boat service, the Great Weatern is excellent; the Ibex has 
crossed from Guernsey under 34 hours. I consider that 
the Great Western should give a better service to Exeter 
and Plymouth than they do. Nearly fifty years ago, 
trains had run between London and Exeter in 4 hours ; 
the quickest is now 4 hours 5 minutes by the Great 
Western. With regard to express goods, the Great 
Western has a faster up one than the 10.15 p.m. down 

ou meation. It leaves Exeter8.50p.m., Bristol 11.15 p.m., 
Swindon 12.35 a.m., and arrives at Paddington 2.50 a.m., 
with 10 minutes’ stoppages at both Bristol and Swindon, 
this train only taking 70 minutes to cover the 41 miles 
Swindon to Bristol, up the Box and Bassett banks, the 
fastest passenger train taking 53 minutes to do the same 
journey. 

But I think nothing can be worse than the Great 
Western Railway train service from Bristol to Salisbury, 
part of the cross-country connection, Bristol, South Wales 
and the north (with through carriages from Cardiff) to 
Southampton and Portsmouth. The quickest train takes 
2 hours 5 minutes to cover the 52? miles, the slowest 
takes 3 hours and 5 minutes—17 miles an_ hour. 
I am writing a “‘ History of the Great Western Railway,” 
which will be published shortly. In this I deal with the 
shortcomings of the Great Western trainservice. Every- 
one, I think, will agree with you that the Great Western 
Railway train services to Weymouth, South Wales, and 
the north should be considerably expedited. 


ours &c., 
February 5, 1894. G. A. Sexon, A.A.I. 





To THE Epitor or ENGINEERING, 

Srr,—I have read with great interest your article on this 
subject, and with nearly all that is contained in it entirely 
agree. 

There are, however, one or two observations which I 
should like to make on it. 

You speak of the 87-minute run of several of the West 
of England trains between Paddington and Swindon, as 
being capable of improvement on thedown journey. The 
very slight rise almost the whole way from Paddington to 
Swindon, almost invariably causes the loss of a few 
minutes, except with the lightest loads, while up trains 
can se pick up a few minutes over this section, and 
as the Wootton Bassett and Box Tunnel banks are a 
similar detriment to up and assistance to down trains, it 
has often surprised me why the down trains are nob 
given 90 minutes to Swindon and 3 minutes less 
time thence to Bristol, and the up trains 2 minutes 
more from Bristol to Swindon, and 85 minutes thence 
to Paddington. This would be much more in conformity 
with the actual working than the present timing. 

Apropos of your praise of the Great Western Railway 
West of England trains, it should be noted that though 
now there are nearly double the number there were a few 

ears ago, and they are lighter trains, the time between 

ondon and Exeter for the trains stopping at Swindon, 
Bath, Bristol, and Taunton is five minutes longer than 
formerly. 

Why should not the Berks and Hants line be used for 
the Weymouth traffic? It is 8} miles shorter than vid 
Swindon, and no ten minutes’ stop as at Swindon would be 
necessary. Possibly the powers to double the remainder 
of this line, sought this session, may tend to this result. 

In the list of Great Northern Leeds trains, the 10 a.m. 
luncheon car express from Leeds, due at King’s Cross at 
1.55, is omitted, and I think Cardiff should be credited with 
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the following further trains, even though they are con- 
nected with and off West of England trains at Bristol : 


vid 


Paddington 10.15 Cardiff 2.20 
. Ly, 5, oe 
Cardiff 12.10 Paddington arr. 4.30 vid 
* 1.30 sd 6.30 Severn 
3.28 * 7.451 Tannel 
4 45 * 10.3 


” 
The 10.5 a.m. from Cardiff vid Gloucester is due at 
Paddington at 2.35, and hence takes 4 hours 30 minutes, 
and not, as stated, 4 hours 11 minutes. On the question 
of locomotives, the only engines built for a years past 
for the main line express work between London and 
Newton Abbot and Wolverhampton are the 3001 to 3030 
class, which were merely built to a the broad gauge 
8 ft., and hence are really not fresh engines in the usual 
acceptance ; and that these are not sufficiently numerous, 
is proved by the fact that engines of the 380, 470, 580, and 
70 classes have in their old age, when well past majority, 
been promoted to work the pick of the expresses to the 
west, especially west of Bristol. 
Yours obediently, 
FE. B. D. 


London, February 7, 1894. 








WATER HAMMER, 
To THE Eprror oF ENGINEERING. 

Srr,—My object in sending you the inclosed diagram 
of the interesting results obtained by Professor Carpenter 
on water hammer, and tabulated on page 65 of your issue 
of January 19, is partly because this diagram shows up the 
results obtained far more clearly than the Table given, 
and partly to show the curious results obtained without 
an air chamber, and also with the water chamber. 

It will be noticed that a fair curve through the ‘‘ water 
chamber” points has a totally different curvature from the 
fair curves through the other points; and I think it 





gauge of one set of rails. So derailments continue, and 
will continue indefinitely. It may be of interest to add 
that the gauges of the American railroads are detailed in 
‘The Traveller’s Official Guide of the Railway and Steam 
Navigation Lines of the United States and Canada,” pub- 
lished by the National Railway Publication Company, 
New York. 
Yours truly, 
EDWARD WALKER, 
British Representative of the Engineering 

and Mining Journal. 

(Room 366), London, E.C., 


20, eee: 
ebruary 5, 1894, 





To THE EpiToR OF ENGINEERING. 

Str,—I have read with interest ‘‘ Carriage-Builder’s” 
letter on the above subject. 

Each type has undoubtedly its own peculiar advantages 
and defects, and I venture to say that the lateral corridor 
style of carriage, such as has long been used for first 
and second class on the Russian railways, combines the 
good points of both, whilst avoiding their objectionable 
features. 

These carriages have from four to six or seven small 
compartments—according to length of body—having doors 
opening on to a lateral corridor 60 to 80 centimetres wide, 
to which access is gained by doors at each end. 

The first-class compartments are made for two or four 
persons, and at night the seats can be converted into 
comfortable sleeping berths, loose cushions being usually 
entrap All carriages—including also the third class— 

ave lavatory accommodation, a feature yet scarce on 
English lines. 

At each end is a covered platform, with an end and 
one or two side doors, affording access to the train for 
servants and passengers. ‘These small end compartments 
materially assist in keeping out the cold. 

These carriages thus secure the comparative privacy of 
the English compartment system, and in the first and 
second class the comfort is all that can bedesired. Third 
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might be of interest to other readers of your paper, as 
well as to myself, if you could quote any remarks that 
Professor Carpenter made on this point. Also it will be 
noticed that the observations made at the higher velo- 
cities, when no air chamber was used, lie quite below the 
fair curve through the points taken at velocities 2.92 to 
7.90. Was this due to a giving way of the apparatus 
used at these high pressures? Possibly Professor Car- 
penter had something to say on this point as well. 
Yours truly, 
H. O. Becku. 
Cholmley-terrace, Long Ditton, January 22, 1894. 





v. ENGLISH RAILWAY 

CARRIAGES. 
To THE Epitor or ENGINEERING. 

Sir,—Your correspondent ‘‘A Carriage - Builder” 
draws attention in your issue of February 2 to the in- 
stability of American railroad cars, and raises the general 
question of accidents in the United States due to derail- 
ment. A much more fruitful source of derailment than 
the top-heaviness of the car is to be found in the system of 
designing the car wheel in such a way that the cars will 
run over the two different gauges, 4 ft. 84 in. and 4 ft. 9 in. 
I do not think it is generally known in this country that 
there are two groups of railroads in the United States, 
one adopting a gauge 4 in. less than the other. Neither 
group will go to the one-sided expense of altering their 
rails so as to fall into uniformity with the other, so the 
master mechanics have been forced to design a wheel 
flange which will allow trains to run over both systems, 
and the Master Car-Builders have adopted a standard to 
meet the case. It does not require much figuring to 
prove that the flange must catch the points on certain 
definite occasions, and so cause derailment. The Master 
Car-Builders’ Association is fully aware of this, as may 
be judged from a paper on the subject read before the 
Western Railway Club on January 17, 1893, by Mr. 
G. W. Rhodes, The ition of the railroads is this: it 


AMERICAN 


is absolutely essential that the trains should run over both 
systems of 
than to loa 





Gauge, and it is cheaper to pay for accidents 
and unload between systems or tochange the 





class have wooden benches only, but on some lines these 
can be turned into bunks at night. 

Structurally, the bodies are from 3.00 to 3.10 metres 
wide outside, and the height inside is 2.40 to 2.80 metres 
in the more modern stock. They are thus very roomy, 
aud having double windows, sides, floor, and roof, are 
necessarily heavy. There are no side doors in the corri- 
dor, as in the new East Coast Joint Stock, so that the 
sides can be framed « l’Américaine, thereby adding to the 
strength. Indeed, on some long bogies recently built for 
the Rostoff- Vladikavkaz Railway, the whole side is built 
as a bridge member, with wooden posts and iron tie-rods. 
This is rendered possible by the small size and number of 
the windows, one per compartment. The transverse 
partitions, moreover, brace the roof, floor, side and longi- 
tudinal partition, thus making a much stronger structure, 
laterally, than the open American car. The roofs are 
mostly semi-elliptical, which is easier to build, and warps 
less than the clerestory roof, but does not admit of addi- 
tional windows, as in a Pullman. 

Most of the older stock is six-wheeled, with wheel base 
6 to 7 metres, and length over all 11 to 14 metres. These 
carriages do not run nicely, and, on the whole, shake 
more than the same style on English lines, which is no 
doubt due to the poorness of Russian permanent way. 

The more modern stock runs on four-wheeled bogies, 
length over all 16 to 21 metres, though the dining saloon 
of the Moscow Railway’s Imperial train has 16 wheels, 
and is 26 metres long. Pressed steel is being extensively 
used in the construction of the bogies, notably on the 
Vladikavkaz Railway, under the auspices of its able and 
energetic president, Mr. S. Kerbedz. 

The weight of such carriages is necessarily very great. 
A third-claes six-wheeled carriage, built by Putiloff, 
7 metres wheel base, weighs 20 tons; a first-class bogie 
of the Moscow Railway, body about 16 metres, weighs 
31 tons; and a mixed first and second class bogie of the 
Vladikavkaz Railway, body 21 metres long, 33 tons. 

These heavy bogies are mounted on the easiest of 
springs, and run with a slow, gentle rolling motion; 
little noise and no vibration is felt, such as would take 
place with a emall light vehicle. 

I quite agree with ‘‘ Carriage-Builder” that such heavy- 


bodied high-pitched carriages must severely strain their 
own bogie frames and running gear, as well as the perma- 
nent way, when lurching through points and crossings, 
but their general motion is very steady, due to such 
shocks having less effect on a heavy mass with relatively 
high centre of gravity. This is, moreover, quite in 
accordance with the well-known fact that a high-pitched 
locomotive is much steadier than a low-pitched one. 

Apologising for the length of this letter, I inclose my 
card, and remain, 

Yours truly, 
NovoyvE VREMyYA. 
London, February 6. 





ELECTRIC LIGHTHOUSES. 
To THE EDITOR OF ENGINEERING. 

Srr,—In a paper published in ENGINEERING, June 7 
and 14 last year, on the new electric lighthouse of La 
Heéve (Havre), I made a comparison between the most 
powerful electric lights in Europe, and, amongst others, 
gave the power of beam of the Tino Light (Bay of Spezia) 
as 4,000,000, of St. Catherine’s (Isle of Wight) 7,000,000, 
of the Isle of May* (Firth of Forth) 6,000,000, and that of 
the new La Héve light as 23,000,000 candles. 

Although the St. Catherine’s light has always been con- 
sidered, and was also at the recent Maritime Congress, 
London, referred to as the most powerful electric light in 
the British Isles, Mr. D. A. Stevenson, of the Northern 
Lighthouse Board, under whose direction the Isle of May 
light was installed, demurs to my having put the latter 
so much below La Héve, and a fortiori below St. Cathe- 
rine’s; and ina letter to the Secretary of the Maritime 
Congress (Proceedings, 1893, Section IV., page 184), he 
states the power of the resulting beam of St. Catherine’s as 
being 5,000,000, and that of the Isle of May apparatus as 
being 26,000,000 candles, whereas in his paper read at the 
Edinburgh meeting of the Institution of Mechanical Engi- 
neers (August, 1887), he himself gave the maximum power 
of beam of that light as being 6,000,000 candles. 

The onus probandi of this enormous discrepancy be- 
tween his figures of 1887 and 1893 lies, of course, en- 
tirely with him ; at all events, the discrepancy shows how 
elastic, unreliable, and fallacious is the calculation of the 
luminous power of optical apparatus simply according to 
this or that formula, and that, having regard to the 
necessarily numerous imperfections of such apparatus, a 
trustworthy determination of practical value can only be 
arrived at by means of exhaustive photometrical tests, 

It is for this reason that the French Lighthouse Depart- 
ment has long since condemned all such calculations by 
formule, even by those evolved by M. Allard, and deter- 
mines the luminous power of all its optical apparatus for 
oil, gas, and electric lights exclusively by careful and oft- 
repeated photometric measurements. These measure- 
ments are carried out at Paris, the optical apparatus 
being placed in the lantern of the Dépét des Phares, and 
the observer staff and measuring instruments at a dis- 
tance of 600 metres,-viz., on the first platform of the 
Eiffel Tower, specially adapted for the purpose. The 
photometers used are those of Marcart and Foucault, the 
unit of comparison being the standard bee carcel (10 
standard candles); indeed, with the exception of some 
difference in the measuring instruments, the system of 
measurement is practically that adopted in the South 
Foreland experiments. 

In the case of the La Héve apparatus, two series of 
photometric tests were made separately, as provided by 
contract, viz., by the Lighthouse Department on the one 
hand, and by Messrs. Sautter, Harlé, and Co., the manu- 
facturers of the apparatus, on the other, and the mean 
result of all these independent observations was 23,000,000 
candles, which is, moreover, the minimum luminous 
power of the flashes, because the observations were 
carried out in the comparatively hazy and highly absorb- 
ing atmosphere of Paris, and no allowance was made for 
the greater intensity of beam in a clear atmosphere. 

The fact of the resulting beam having been photo- 
metrically determined on the Eiffel Tower at a distance 
of 600 metres from the source of light, was mentioned in 
my paper on ‘*The La Héve Lighthouse,” while M. Bour- 
delles, Inspector-General of the French Lighthouse 
Department, in his admirable and valuable paper on 
‘*The Luminous Power of Lighthouse Apparatus,” read 
at the Maritime Congress (Proceedings, pages 51 et seq.), 
demonstrated the fallacy of formule as compared with 
practical photometric tests, a fact which he trenchantly 
emphasises in a recent communication to me. 

With regard to the Tino (Spezia) triple-group flash 
electric light, and the reference Mr. Kenward made at 
the Maritime Congress (Proceedings, page 178) to ‘‘a 
gentleman who observed that light from Viareggio one 
foggy, rainy night, and, in a letter to the Standard (1885), 
compared its effect under those atmospheric conditions, 
and at a distance of 25 miles, to the blurred disc of the 
moon,” I may say ‘‘’T'wasI;” only the observation was 
not a casual one, as Mr. Kenward seems to infer, for 
during my professional engagements and prolonged resi- 
dence in Tuscany and the Carrara marble district, I con- 
stantly observed, from near and far, and in weather fair 
and foggy, that beautiful light which is so conspicuous an 
ornament and guiding star of the Tyrrhenian Sea. 

Yours faithfully, 
C. 8. Du Ricue PRELLER. 

18, Margaret-street, Cavendish-square, W., 

February 5, 1894. 


* The optical apparatus of the Tino, St. Catherine’s, 
and Isle of May lights was supplied by Messrs. Chance 
Brothers and Co., of Birmingham, from the designs of 
Dr. John Hopkinson, Sir James Douglass, and Messrs. 
Stevenson respectively. 
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BULKHEADS OF THE OIL-CARRYING 
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THE OIL-CARRYING STEAMERS 
‘* DELAWARE” AND “LACKAWANNA.” 


WE complete this week our illustrations of the two 
oil-carrying steamers Delaware and Lackawanna, con- 
structed and engined by Messrs. David J. Dunlop and 
Co., Inch Works, Port Glasgow, for the Anglo-American 
Oil Company, Limited, representing in this country 
the Standard Oil Company, probably the greatest 
syndicate in the world. In preparing for the con- 
struction of these vessels, the late Mr. John D. 
Jamieson, managing director for the company in 
London, obtained the fullest information he possibly 
could as to the results of the running of steamers in 
this particular service. The general conclusion 
arrived at was that sufficient consideration was not in 
all cases given to the strength required in the hulls, 
nor to the effects produced by the moving tendency 
of the oil cargo carried. The strain consequent on the 
moving of the cargo is one to which no ordinary cargo 
steamer is subjected, and it follows that ordinary 
construction may not meet the case. Four and a 
half years ago the Anglo-American Company had 
constructed two steamers, one, the Manhattan, by 
Messrs. Dunlop, and the other, the Bayonne, by Messrs. 
A. and J. Inglis, Glasgow, and the experience in 
working these ships was not without its influence in 
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the design of the new vessels. The departures em- 
bodied in the two vessels proved satisfactory, yet 
some defects discovered themselves. At all events, 
the directions in which improvements could be made 
were recognised. 

The question of leakage of oil, either through the 
hull into the sea or through the bulkheads into parts 
of the ship not given over to oil-carrying, was con- 
sidered. In the Manhattan and Bayonne all the rivets 
in the hull in the way of the oil tanks were pan- 
headed, having a cone under the head, instead of plug- 
headed rivets, which up to this time had been gene- 
rally adopted. The plug-headed rivet was adopted for 
the facility it offered for caulking, but any one havin 
knowledge of the workmanship required in all oi 
steamers will recognise that a leaky rivet should rather 
be replaced bya new one. During the years the Man- 
hattan and Bayonne have been running, not one dozen 
rivets have been taken out of the hull of either of 
them—a proof of the satisfactory nature of the rivets, 
and a justification of their adoption in the two new 
steamers. 

As to the bulkheads, and the method of stiffening 
them, effort has been made to attain the best results. 
Hitherto the usual method of strengthening the bulk- 
heads has been by vertical stiffeners on the one side 
and horizontal girders on the other, leading to a very 


























large proportion of three-ply rivets being used, in- 
creasing not only the possibility of leaks, but also the 
Two-ply riveting, where it 
Mr. David Danlop 
designed a bulkhead to suit two-ply riveting. The 
whole of the stiffeners, whether vertical or transverse, 
are on one side of the bulkhead, the other side being 
In the case of the Delaware the 
transverse stiffeners, as shown on Figs. 2 and 3 given 
on the two-page plate with our issue of January 19, 
are continuous, the verticals being intercostal and 
bracketed to the girders. This arrangement, however, 
was found in one respect disadvantageous on account 
of the difficulty experienced in fairing the bulkhead 
plating, and in the Lackawanna, the second of the 
ships completed, the verticals were made continuous 
from top to bottom, the transverse girders being scored 
over them. This proved the more satisfactory construc- 
tion, and we give above, on Figs. 15 to 17, an elevation 
and sections of the bulkhead. The transverse girders, 
it will be seen, were formed of plates and angles, the 
vertical stiffeners of bulb angles. The plan shows that 
the bulkhead rim bar runs round the whole edge of the 
bulkhead, connecting it both to the shell-plate deck 
and to the centre line bulkhead. All the caulking of 
edges and rim bar was done on this side, called, there- 
fore, the caulking side. The result was that any leak 
that showed itself came from the spot the water came 
through, whether the cause was soft caulking or im- 
perfect rivet countersinking. The efficiency of this style 
of bulkhead was proved under test, the test being a 
head of water of 20 ft. above the main deck. 

The vessel, it may be stated here, is divided longi- 
tudinally into ten separate compartments by trans- 
verse bulkheads, spaced as shown on Figs. 1, 2, and 3. 
These, again, are divided by a longitudinal bulkhead 
running right fore and aft through all the tanks(Fig. 3). 
This fore-and-aft bulkhead is water-tight, although not 
constructed to stand the full test to which the trans- 
verse bulkheads were subjected. There are, asshown, 
cofferdams 4 ft. wide at each end of the oil spaces, 
These extend right up to the spar deck, and separate 
the oil-carrying tanks from the other parts of the ship. 
The ten double tanks and the two cofferdams were 
tested in the case of the Delaware in thirteen working 
days; while in the case of the Lackawanna they were 
tested in twelve days. The water had not to be 
lowered in any tank to touch up caulking, nor had 
any tank to be filled more than once to undergo the 
test. It may be added that this same system of bulk- 
head construction is being carried out in the Aco, lately 
launched by Messrs. Dunlop. 

The oil-expansion trunks are continuous, and run 
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the full length of the ten double compartments, ex- 
tending from the main to the spar deck, as shown on 
Figs. 2 and 3. 

"he pumping plant of this class of vessel being of 
the greatest importance, so as to speedily load and 
discharge the oil, special care has been devoted to the 
designing of the pipe lines, and particularly to the 
arrangement and concentration of the valves. The 
main pumps, of which there are two, were made by 
the Snow Steam Pumping Engine Company, of New 
Jersey, U.S.A., and are of the usual duplex type, 
each having two steam and two water cylinders, 
14 in. in diameter, with a stroke of 12in., and a 
maximum output of fully 500 tons per hour. Thus, 
with the two pumps running, 4600 tons of oil may 
be discharged in a little over four hours. In practice, 
however, this will never be attained, as it is custo- 
mary, a8 soon as the forward tanks have been emptied 
of their oil, to commence filling them. This is the 
more likely course, indeed, as they are not infre- 
quently refilled with sea water, which acts as bal- 
last for the westward voyage. At first, both pumps 
are usually utilised in pumping oil on shore, but when 
about half the cargo has been discharged, one of the 
pumps is changed, and made to pump from the sea 
into the empty tanks. With this method of working, 
the whole cargo could be discharged and water ballast 
for the outward voyage pumped on board in from ten 
to twelve hours from the commencement of operations. 

The pumps are placed amidships (Figs. 2 and 3), 
the floor of the pump-room being 7 ft. below the main 
deck, to insure that there will be no question as to the 
tanks being completely emptied. The greatest height 
of lift is thus about 21 ft. The situation and arrange- 
ment of the pumps and suction pipes are illustrated on 
Figs. 11 to 14, on page 197. The main pipe lines, 
10 in. in diameter, are run along the top of the vessel’s 
floors, one on either side of the central bulkhead, and 
are continuous from the forward and after end tanks 
to the centre, where the two pipes connecting the five 
forward tanks are joined together into a vertical 12-in. 
pipe, marked R on Fig. 14, and the two pipes from the 
five after tanks are joined into another vertical 12-in. 
pipe marked Q on the same illustration. These two 
12-in. pipes connect the pipes in the bottom of the 
ship with the separate divisions of the main suction 
box, which latter constitutes one of the features of the 
re ge installation of these steamers, It was first 
itted by the builders in the Manhattan, already 
referred to. 

This suction box is so designed that the one box, 
containing eight 12-in. valves, controls the suctions of 
both pumps. The box is divided vertically by a hori- 
zontal diaphragm into two divisions. On the upper 
side of this diaghragm, again, the box is divided into 
three chambers running fore and aft, while the bottom 
part is similarly divided, but in this case the chambers 
run thwartship. This arrangement enables the 
pumps to do duty fiom any suction pipe. Each 
pump has a 12-in. suction pipe connected to the side 
upper chambers of the box, as shown on Figs. 11 and 12. 
The forward valves on either side are connected by 
the under compartment to each other, and to the 12-in. 
vertical pipe R, on Fig. 14, leading to the five forward 
tanks. In the same manner the mid valves on either 
side connect to each other and the five after tanks. 
The two valves on the centre line of the box, one at 
the forward end and the other in the middle, are open 
on their upper side to the pipe P from the discharge 
box, and on their bottom sides to the thwartship com- 

rtments connecting with the forward and after tanks, 
The two side valves at the after end of the box are 
sea suction valves, being connected together on their 
underside by the bend O to the pipe S on Fig. 14, 
which rises from the after end of the box, and passes 
through the os side of the pump-room along the top 
of the main deck down tc a valve on the ship’s side in 
the stokehold, as shown on Fig. 11. 

The arrangements for discharging are similar, there 
being only one valve box for the two pumps. This 
box, as shown on Figs. 11 and 12, has ten 10-in. 
valves, five of which are open on their underside to 
one pump, and five to the other, the passages being 
lengthways of the box. The three pairs of valves in 
the centre are separated by diaphragms, and thus 
connected in pairs, and open separately into three 
pipes, S, U2, and P, on Figs 12 and 14. One pipe 
(S) is for discharge overboard on the port side, 
one (U2) for discharge overbvard on the starboard 
side, and the centre one for discharge to the suc- 
tion box by P on Fig. 14. The end valves each open 
separately into a division communicating by suitable 
pipes, T T, on Figs. 11 and 12, to the four flanged 
pieces on the deck, and through these the oil is 
pumped on shore. These deck pieces are arranged 
two on either side of the spar deck, and separated 
from each other by a distance of about 26 ft. They 
are aude with hinged bolts and portable covers, 
enabling the joints with the shore lengths of pipe to 
be easily and quickly made. 

For pumping the two cofferdams and the forward 
ballast tanks there is fitted a Snow pump with cylin- 
ders 8 in, and 7 in. in diameter by 10 in, stroke. 





It is placed in the same room with the main pumps, 
and is connected to its several suction valves by 
a 6-in. pipe line running fore and aft alongside the 
main pipe line on the starboard side of the vessel. 
This pump is arranged to draw from the two coffer- 
dams, forward water-ballast tanks, or the sea, and to 
discharge to the cofferdams, ballast tanks, overboard, 
or to “24 oil tanks. This latter arrangement is for 
the purpose of saving any oil that may find its way 
into the cofferdams should a leakage from the oil 
bulkhead occur. 

The connections from the pipe lines to the various 
tank divisions are, in the case of the oil tanks, made 
by valves 8 in. in diameter, and to the cofferdams and 
forward ballast tanks by valves Gin. in diameter. 
These valves have cast pieces bolted on the underside, 
extending to within 1 in. of the tank bottom. The 
valve spindles are all carried up to the spar deck. and 
into sockets having screw caps, the spindle ends 
being of such a length that the valves must be shut 
before the caps can be screwed down. For working 
the valves the attendant is provided with portable 
T-ended keys. The piping is, wherever possible, of 
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wrought iron, with cast malleable flanges screwed to 
the pipe. All sharp bends, T-pieces, and bulkhead 
pieces are of cast metal on account of their shape, but 
wherever possible the wrought-iron pipes are used, 
being both lighter and stronger. The pumps are all 
arranged to work with a steam pressure of 100 lb. 
per square inch, steam being available either from 
the main or auxiliary boilers, From the main boilers 
the steam pressure is lowered by passing through one of 
Mr. George Cockburn’s reducing valves. The auxiliary 
boiler, of the two-furnace return-tube marine type, is 
placed in the casing above the main boilers, as shown 
on Fig. 4, and is large enough to supply steam for the 
oil pumps, electric light, and engine-room pumps at 
the same time. It is constructed of steel for a working 
pressure of 100 lb. per square inch. 

Of the general arrangement of the main machinery, 
situated in the poop of the ship (Fig. 1), we gave 
illustrations in Figs. 4 to 9 in our issue of January 19, 
and this week engravings of the main engines are given 
on the two-page plate, This ship-propelling machinery 
consists of a set of triple-expansion engines having 
three cylinders, 27 in., 434 in., and 70 in. in diameter 
respectively, with a stroke of 51in. The valve motion 
is of the usual link type, and all valve centres are in 
line with the cylinders. Liners are fitted to the high- 
pressure and medium-pressure cylinders, as well as to 
all valve faces. Piston valves are fitted to the high- 
pressure, ‘‘ trick ” to the medium-pressure, and double- 
ported to the low-pressure cylinders, all having large 
steam openings. The piston and valve rods, cross- 
heads, and all shaftings are of Siemens-Martin steel, 
the crankshaft being built in three interchangeable and 
reversible pieces. Parsons’ white brass is fitted to the 
main bearings, crankpins, guides, and thrust block, all 
bearing surfaces being specially large. 

The pumps, which are placed at the back of the 
engines, as shown on Fig. 5, are driven from the 
medium-pressure engine crosshead by steel plate levers. 
The air pump is 25 in. in diameter, the circulating 
pump 15 in., and feed and bilge pumps 4} in. in 





diameter, all having a stroke of 254in. The air 
pump has Kinghorn’s multiplex valves of large area, 
and the bucket is fitted with gun-metal Ramsbottom’s 
rings. The reversing is done by one of Brown Brothers’ 
steam and hydraulic engines placed at the front of the 
starting platform, close to the box of the starting and 
drain levers, in such a manner that one man can easily 
handle the engines. The condenser is fitted with 
tubes Zin. in external diameter by 18 W.G. thick for 
surface condensation, It is in addition fitted with 
valves and pipes complete for using with a ‘‘jet” 
should such at any time be necessary. 

The propeller is of castiron, 18 ft. in diameter, fitted 
with fuur removable blades, the back of the blades for 
fully half their length being covered with Muntz metal 
plates pinned and cemented on. 

Steam is supplied by two boilers, shown on Figs. 4, 
5, and 6, and in detail in the engravings on page 196 
of this week’s issue. These boilers are each 14 ft. 6 in. 
in mean diameter by 16 ft. 9 in. long, constructed of 
Siemens-Martin steel under Lloyd’s rules for a work- 
ing pressure of 160 1b. per square inch. There are 
altogether twelve furnaces, the flues being of the Purvis 
form, 3 ft. 4in. in internal diameter, arranged to draw 
through the front tubeplates for renewal or repair. 
The boilers of the Lackawanna have been fitted with 
Henderson’s self-cleaning furnaces. The tubes, which 
are of iron, are 34 in. inexternal diameter. The stay 
tubes are screwed into both tubeplates, and all tubes 
are beaded over at the combustion box ends. The 
total heating surface is 7150 square feet, and the total 
grate area 230 square feet. 

In the engine-room, as shown on Figs. 5 and 7, there 
are the following auxiliary engines: Werthington 
vertical feed pumping engine, the size of cylinders being 
74 in. and 5 in. in diameter by 6 in. stroke ; Worthing- 
ton horizontal ballast pumping engine for working the 
aft ballast tank, the cylinders being 74 in. and 7 in. by 
10 in. stroke ; Worthington pumping engine for auxi- 
liary boiler, with cylinders 441r. and 2in. by 4in. stroke; 
Weir’s surface feed heater; Morrison’s 15-ton evapo- 
rator ; Dunlop’s patent steam and pneumatic governor ; 
steam turning engine ; ‘‘Castle” dynamo, with engine 
having cylinders 7 in. in diameter by 6in. stroke ; and 
everything necessary for the rapid overhaul and survey 
of the machinery. In each stokehold there is one of 
Donkin and Nicol’s steam ash-hoisting engines, for 
which wire rope is used. The ventilators are all made 
with spurwheel and rack gear worked from the stoke- 
hold floor, enabling the firemen to adjust the ventilator 
cowls to suit the wind without leaving the stokehold. 
At the forward end of the casing an exhaust tank of 
large capacity is fixed, both main and auxiliary feed 
donkeys having suctions from it. All] exhaust steem 
pipes are so arranged with two-way cocks that the 
exhausts may be directed at will either into the main 
engine condenser or into this tank. 

An installation of electric light on the double-wire 
system has been fitted by Messrs. J. H. Holmes and 
Co., of Newcastle-on-Tyne, the dynamos being of their 
‘*Castle” design. The engine is fitted with a flywheel 
governor, controlling the throwand the angular advance 
of the eccentric. ‘The masthead and side lights are 
arranged for incandescent lamps. There are also large 
cargo lamps, deck lamps, and portable tank lamps. 

The vessels are each 345 ft. long between perpen 
diculars, 44 ft. beam, and 31 ft. 9in. in depth moulded- 
The deadweight carrying capacity is 5200 tons, 600 
tons being allotted for coals, and the remaining 4600 
tons for the cargo of petroleum. There are water- 
ballast tanks in the forepeak, forehold, and under and 
abaft the machinery space in the poop. As will be 
seen from the profile (Fig. 1), the vessels have three 
masts, with square sails on the foremast. They have 
a long forecastle, long bridge, and full poop, extending 
the full length of the engine and boiler spaces, Accom- 
modation is very complete, and affords comforts not 
usual in such steamers. The firemen and crew are 
accommodated in the forecastle, the captain and all 
navigating officers with their steward in the bridge, 
and the engineers and their assistants in the poop, 
convenient to their work. A system of steam heating 
is fitted throughout all the cabins, mess-rooms, fore- 
castle, &c. Steam for this purpose is supplied by a 
separate pipe leading from the boiler-room forward, the 
exhausts from the heaters being led into the exhaust 
steam piping, and thence to the exhaust tank. Aservice 
gangway runs right fore and aft, connecting the fore- 
castle with the bridge and poop, so as to give as dry a 
passage as possible in tad weather. In the Delaware the 
steering is by Messrs. Brown Brothers’ steam tiller 
arrangement, now well known, and in the Lackawanna 
Messrs. Muir and Caldwell’s equally well-known direct 
driving steam gear is adopted. In the former case the 
engine is operated by the makers’ telemotor, while in 
the latter there is a line of shafting carried along the 
upper deck. 

‘Lhe Delaware was tried in June last year, and the 
Lackawanna is being subjected to steam trials this 
week, The results of the trials in the former case are 
indicated in the diagrams (Fig. 23). After a series of 
progressive trials on the measured mile, full power 
was developed, and the diagrams reproduced were 
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taken. The power indicated was 2686, the high- 
pressure cylinder contributing 880, the intermediate 
870, and the low-pressure 936. This result was got 
with the engines running at 714 revolutions. The 
steam pressure was 163 lb. to the square inch, and the 
vacuum 28$in. The speed of the vessel was 12.27 
knots, with 5300 tons deadweight on board, the dis- 
lacement of the vessel being about 8200 tons, and 
mean draught of water 24 ft. 6in. The engines 
were worked for six hours at the power indicated 
(71 to 72 revolutions), everything proving satisfactory. 
We hope to give the results of the Lackawanna’s trials 
in next week’s issue. 





INDUSTRIAL NOTES. 

TueE action of the Government in acceding to the 
request for an eight-hours day, or its equivalent of 
forty-eight hours per week, so divided that there shall 
be five working days of equal length and a short day 
or half-holiday on Saturdays, is already beginning to 
bear fruit. Naturally one of the first firms to follow 
the example of the Government was Messrs. Kynoch 
and Co., the ammunition manufacturers of Birming- 
ham, whose work coincides with, to a consider- 
able extent, the work done at Enfield. They have 
arranged with the employés to work 8? hours on the 
first five working days of the week, and 4} hours on 
Saturdays. The day-workers’ wages have been slightly 
raised per hour, so that there shall be no diminution 
in the aggregate weekly wages. Piece-workers’ wages 
remain as before. The United Alkali Company have 
also arranged to adopt the eight-hours system. Orders 
were given to the managers at Runcorn, Widnes, and 
other districts to put the men on the eight-hour shifts 
with and from the present week. The Commission ap- 
pointed to inquire into the working of those concerns 
suggested that the eight- hours system might be adopted 
withadvantage. There are rumours of other firms being 
in negotiation with their workpeople to try the expe- 
riment of an eight-hours day in the near future. ‘Ihe 
one aspect of the question which will be followed with 
keen interest is that of overtime. Upon this the work- 
men show a difference of opinion. The more prudent 
and far-seeing earnestly advocate no overtime, except 
in cases of real emergency. If the men work overtime, 
the pleas put forward will no longer be of weight. It 
has been over and over again urged by the best in- 
formed leaders of the men that a short day is most 
economical for the employers as well as better for the 
men ; that overtime, rather than the normal working 
day, is the curse of labour ; and that the real value of 
the eight-hours system consists in regular and effi- 
cient work for the eight hours and no longer. In this 
will be the test of efficiency and economy, besides 
which the shorter day will give time for mental im- 
provement, for healthful recreation, and for the fulfil- 
ment of social and domestic duties which, under the 
long hours system, is next to impossible. 





In the Employers’ Liability Bill the Peers reinstated 
Lord Dudley’s amendment, and consequently the Bill 
is sure to be lost if the Lords insist upon their altera- 
tions. The other points are unimportant, some con- 
cession being made by the Lords. he Peers 
missed the real point in the Bill, and, indeed, of the 
whole legislation on the subject. They spoke of the 
measure as if it were a mere Compensation for Injuries 
Bill, whereas the real object of the measure is the pre- 
vention of accidents by insuring safety in so far as 
human foresight and care can attain that end. Even 
the ‘‘Law Lords” did not seem to know, or they con- 
veniently forgot, the fact that the Bill, as it is, simply 

estores the workmen to their old position under the 

common law of the land, and as they were under 
Lord Campbell’s Act, which was an Act for better 
securing compensation in case of injury. The doc- 
trine cf common employment only dates back to the 
case of ‘‘The Bartonshill Coal Company v. Reid,” 
which first introduced the doctrine that if a man was 
injured while at work, by the neglect of another 
workman in the same employ, he was not entitled to 
compensation. The law depriving workmen of the 
right to compensation was first affirmed by the House 
of Lords, on appeal. 

Although there is no very great alteration notice- 
able in the great engineering industries of Lan- 
cashire, yet the improvement goes slowly on. In cer- 
tain special departments a moderate amount of activity 
yore and more work is stirring in those branches. 

n the locomotive departmentsomefair orders have been 
given out. Boilermakers also report more inquiries. 
Machine tool makers are better off for work than 
they have been for some time past. Notwithstanding 
these improvements in different branches, the general 
run of engineering establishments are still but indif- 
ferently supplied with orders, and many of the works 
are not as yet making full time. Nevertheless there 
is the same healthier tone which has been observable 
of late, and all agree that the prospects are better than 
they have been for some time. There are no indica. 
tions of any rupture in the relationship between em. 





ployers and employed, in the districts of Lancashire, in 
any of the engineering industries. This may be taken 
as a good sign, the conditions for the future being of 
a hopeful character. Never before have both parties 
been able to steer through a crisis of depression with 
so little friction on either side. In the iron trade 
there has been a lull, and aquieter tone. This was 
naturally to be expected after the considerable weight 
of buying which has been going on recently in the 
iron market, while the upward movement in prices 
has rather tended to check business for the present. 
Makers are firm at present full rates, for many of them 
are so heavily sold that they have nothing to offer. 
Some merchants have shown a disposition to accept 
lower rates, but this, perhaps, may be due to the fact 
that they want to realise. Lancashire yee makers 
are securing a fair weight of orders, and are getting 
better prices, orders being booked at advanced rates. 
Finished iron makers report more business generally ; 
in most cases they are well supplied with orders ahead 
for thenext month or so. But the prices do not move 
upward asin the case of pig iron. 
also better, the chief demand being for boiler plates, 
the better qualities of which realise higher rates. Steel 
bars are also higher. On the whole, the outlook in all 
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nise this, while the iron and steel trades secure it 
approximately by the sliding scales in operation. 





In the South Wales districts the upward movement 
in iron and steel seems not to be felt to any appre- 
ciable extent. The northern manufacturers are firmly 
demanding 5/. 5s. for steel plates f.o.r. at Cardiff, yet 
the native makers show no animation. The audit of 
the steelworkers’ books for the last quarter shows 
an average of below 4/. 5s. for rails and tin bars, 
but the workers’ wages are down to the minimum 
and cannot go lower, according to the standard 
of the sliding scale. The tinplate trade seems to 
get worse. In the Neath district the output is 
limited, and it is thought that works will be thrown 
idle. Pig iron has fluctuated a good deal of late, but 
higher prices areasked. The prices for steel bars and 
rails remain about the same. Iron ore is, however, 
firmer, and would seem to indicate more activity. 
Some of the best qualities of tinplates have advanced 
in price somewhat. Though in some branches of 


The steel trade is | trade, as in shipbuilding, engineering, and the cognate 


industries, there is increased activity, yet the improve- 
ment does not appear to be so great in South Wales as 
elsewhere. However, on the whole, the prospects are 


branches is better. With the advance of spring, brighter | better, and coal is being sold at rates more reasonable 


weather, the coal dispute difficulties over, and the 
increase in shipbuilding, the iron and steel industries 
will flourish once again. 

In the Barrow-in-Furness district trade is look- 
ing up somewhat. The demand for shipbuilding 
materials is good, and shipbuilders are beginning to 
be actively, indeed, briskly employed. Marine engi- 
neers, boilermakers, and ironfounders are well em- 
ployed, and the prospects are good for all those 
branches. Whether there will be any move in the 
direction of a demand for the restoration of the reduc- 
tion in wages, to which the men assented some time 
ago, remains to be seen ; for the present there is no 
move in that direction. A better tone is reported in 
hematite ; the inquiries are more numerous, though the 
orders have not materially increased. Stocks gene- 
rally are fuller than they were, but the output is not 
large, and there is firmnessin prices. Steelmakers are 
not well off for orders for rails, and the prospects are 
not deemed to be cheerful, but prices are steady. 
Shipping is reported to be quiet, iron ore easy, the coal 
trade quiet, but the prices of the latter and of coke 
are higher. On the whole, the outlook at Barrow is 
tolerahly satisfactory, for the increase of shipbuilding, 
the activity of the engineering branches, and the 
general tone of improvement, will increase the demand 
in all other industries, and help to promote general 
activity and prosperity. Makers of all kinds of raw 
and manufactured material are pretty firm in their 
quotations. 





In the Wolverhampton district the local iron trades 
continue to be steady, and fairly good. Negotiations 
for a renewal of contracts which have expired, or are 
expiring, have been concluded on favourable terms. 
Some large orders have also been placed for common 
and medium bars, and for black common sheets. Prices 
have been a little weak for these, but for branded 
qualities and by list houses prices are firm. Common 
bars and sheets are mostly in demand for home con- 
sumption, the foreign orders being mostly for gal- 
vanised iron rods and for merchant bars. District 
users are placing orders for plates, angles, &c. Steel- 
makers are doing more business, at advanced rates. 
Generally easier terms are refused by makers. The 
one bit of news which is not quite satisfactory for 
this locality is the report of the accountants with 
respect to the selling price of material, finished iron 
being less on the average per ton by Is. 8d. for the past 
two months. This involves a reduction in puddlers’ 
wages of 24 per cent. This will not be welcome news 
to the men. The north of England iron and steel 
trades have maintained their price, while Stafford- 
shire, which has been busier, has had to suffer a 
reduction. 





In the Birmingham district a steadier and more 
cheerful tone has prevailed. But the reports as to 
business done are not quite so encouraging. This refers 
more particularly to the iron and steel market, which 
is an index to future activity. Nevertheless the general 
local trades have suffered no change for the worse, 
The engineering and cognate industries are moving 
slowly, but surely, towards an improved state of trade, 
and most of the industries connected with iron and 
steel, brass, and other metals also show increasing 
activity, more or less pronounced. The decision of 
Messre. Kynoch and Co. to give the eight hours is 
welcomed as the precursor to other changes in the 
same direction. There areno indications of any labour 
troubles in the district, employers and employed being 
on better terms than usuaJ. Industrial peace is an 
essential condition of good trade, but to insure it 
both parties must agree to favourable terms, or labour 
will be sure to assert itself. Engineering firms recog- 





for manufacturing and other purposes, 





A meeting of the representatives of employers and 
of the joiners on the Clyde, involved in what is termed 
the Clyde joiners’ dispute, met last week at the Muni- 
cipal Buildings, Glasgow, and after two hours’ discus- 
sion agreed to appoint a board of conciliation to adjust 
differences, the yards to be opened at once. All the 
bye-laws, except one, were agreed to, that one being 
held over for a further consultation. This has been a 
long and stubbornly contested dispute, and it is satis- 
factory to find that it is now at an end, and that 
steps are being taken to avert such disputes in the 
future, 





The London Labour Conciliation and Arbitration 
Board, in connection with the London Chamber of 
Commerce, have offered their services to bring about a 
solution of the difficulties between Mr. Whiteley at 
Westbourne-grove and the tailors in his employ, as to 
the rates of wages to be paid, according to the scale 
of the Amalgamated Society of Tailors. The society 
have withdrawn the objectionable placard exhibited 
by the pickets, at the request of some of the inhabi- 
tants of theneighbourhood. It should be remembered 
that the men are urging the adoption of the scale 
mutually agreed upon at a conference of employers and 
employed, 





The proprietors of the Millwall Lead Works have 
decided to discontinue the employment of women and 
girls in the manufacture of lead. In the first instance, 
the firm will cease to give employment to any female 
residing on the south side of the Thames, and then, 
as rapidly as may be, they will close the works to all 
female workers, 





The standing committee of the Midland Iron and 
Steel Wages Board have, on the accountant’s returns, 
reduced the wages of puddlers 24 per cent. The rates 
now are 7s. 6d. per ton. It appears that the average 
selling price realised in November and December was 
only 6/. 1s. 3.38d. per ton. The reduction took place 
from last week till the first week in April. The men are 
now below the normal difference between the North of 
England and the Midlands. 


It appears that the furniture trades of London are 
about to federate for all general purposes, but not to 
amalgamate. Perhaps the former will lead to the 
latter later on. For the present the basis will be 
similar to the building trades federation, which 
brought about the increase of wages and decrease of 
hours of labour last year in the whole of the metro- 

litan district. Some branches of the furniture trades 
Sons been able to keep up wages to a pretty fair level, 
but the cabinet and other branches have suffered de- 
plorably. This is due to the system of sweating by 
small makers generally. 


The conference of the National Federated Boot and 
Shoe Manufacturers’ Association, at their annual meet- 
ing, carried a resolution unanimously to support arbi- 
tration in all trade and labour disputes. Sir Henry 
James, Q.C., M.P., has consented to be the umpire 
for the current year. The report of the men states that 
the boot and shoe operatives have spent 100,000/. in 
securing the statement lists of prices in the various 
centres. The complaint now is that some employers 
seek to defeat the statement lists by newer arrange- 
ments in working the machinery now so largely em- 
ployed in the manufacture of boots and shoes. With 
the unanimous resolve of the employers, and the con- 
sent of Sir Henry James to act as umpire, any attempt 
to defeat the arrangements will be difficult, if not im- 
possible. It is hoped that the shop question will be 
satisfactorily arranged in all the districts, so that home 
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work will be a thing of the past very soon. The men 
had liberty, but they paid dearly for it, and the system 
was not conducive to sobriety. 


At the recent meeting of the South Wales and Mon- 
mouthshire Sliding ScaleCommittee, the colliers’ wages 
were advanced 6} per cent. on the scale, which brings 
them up to 26} above the standard. They are, how- 
ever, still far below the federation rates in the 
English counties under the influence of the National 
Federation of Miners. 

The Scotch miners’ delegates, at a prolonged con- 
ference held towards the end of last week, decided by 
a majority of 20—33 votes to 13—to demand an in- 
crease in wages of 6d. per day, and to request the coal- 
owners to meet them in a joint conference to discuss 
the present position of the coal trade, and formulate 
measures for the establishment of a conciliation board 
to adjust wages in the future. An amendment to 
request the masters to confer only in regard to con- 
ciliation was lost. 

Mr. Macalpine, the proprietor of the Altham Col- 
lieries, near Accrington, has intimated to the miners 
his willingness to concede the eight-hours day in his 
pits. The men, about 1000 in number, have the pro- 
posal before them for consideration, This is a thin 
seam mine, where the difficulty of the eight hours has 
been most felt, and consequently the experiment, if 
tried, will be watched with interest by coalowners and 
colliers alike. Mr. Macalpine proposes to put the 
surface workers on the forty-eight hours system 
as well. The winders will be worked on the eight- 
hours shift system. 

The speech of Mr. Ben Pickard, M.P., at Barnsley, 
does not augur well for the Conciliation Board. it 
was not a prudent speech, to say the least of it. He 
said : ‘* Whoever the chairman was, it was clear they 
could not work in harmony.” He alluded to 750 men 
being still out in Yorkshire, as he thinks owing to 
the action of the colliery owners. Then he lays down 
the basis of action, thus: A minimum wage, a con- 
trolling power over selling prices, and the power to 
keep up owners to contracts. He concludes by 
saying there is evidence already that turmoil will be 
the order of the day in a good many mining localities. 
What a pity it is that a leader like Mr. Pickard 
should, on the eve of the meeting to establish a Con- 
ciliation Board, utter words which must tend to pro- 
duce friction, and, perhaps, interpose obstacles to 
success. It would be far better to abstain from 
speechmaking just now altogether, unless a prudent 
reticence be observed. 


There are some fears that an alarming dispute is 
pending in the cotton trade. The dispute begins at 
the Nelson weaving sheds, for goods called dobies, the 
men demanding to be paid at the same rates as at 
Chorley, for the same class of goods. The men allege 
that the rates paid at Nelson by eleven firms range 
from 2 up to 14 per cent. below the Chorley prices. 
Notices to cease work were given last week to one 
firm, and if the employers refuse to give the advance, 
all the firms will be struck at once. It is always 
difficult to appraise a difficulty of this kind, as there 
may be circumstances in one place which justify rates 
different to another. But the principle now admitted 
is that individual employers shall not compete by cut- 
ting down wages, all employers to be on the same level 
in this respect. This is the only chance the men have of 
keeping up a living, or minimum rate of wages. The 
principle is generally conceded, for otherwise one 
‘*bad employer” could make it difficult for all the 
rest. 


The London County Council have advanced the 
wages of some more of the workmen in their employ 
toa minimum rate of 24s. per week, This will soon 
be recognised as the standard or minimum rate for the 
class of men to whom that rate is paid. In the Wool- 
wich Arsenal and in the Royal Dockyards many men 
work at the rate of 20s. per week, or under. This is 
scarcely deemed to be a decent living = in London, 
The public will not grudge the advance, but they will 
insist upon an honest day’s work for a fair day’s wage. 
It used to be a fair day’s wage for a fair day’s work. 
The order will now be reversed. 


The conference of the Independent Labour Party, 
just held at Manchester, did little, and said little about 
labour. It was a political conference altogether, with 
ideas for reorganising society on a new basis, by new 
men, with new means, But there was no effort, no 
attempt to deal with practical labour difficulties, or 
suggest any method by which the amelioration of the 
workers could be secured. Man never is, but always 
to be, blest. It is the future, dim and distant, that is 
to realise the emancipation of labour. But humble 
workers will go on doing what their hands find to do, 
if only to smooth the path, and make the rough places 

lain. This is duty. The resultin the aggregate will 
great, albeit it is effected silently, and without a 
revolution, 





MARINE ENGINE TRIALS. 
RESEARCH COMMITTEE ON MARINE ENGINE TRIALS. 
Abstract of Results of Experiments on Six Steamers, and 
Conclusions drawn therefrom in Regard to the Efficiency 
of Marine Boilers and Engines.* 
By Professer T. Hupson Brarz, F.R.S.E., of London. 


THE experiments with which the present paper deals in 
an abstract form are those reported at previous meetings 
of the Institution, and published with the discussions 
thereon in the Proceedings of the last four years 1889-92. 
The six steamers, of which the engines and boilers were 
tested in these trials, were thet Meteor, 1889, pages 235- 
306 ; thet Fusi Yama, Colchester, and Tartar, 1890, pages 
203-290 ; the)! Iona, 1891, pages 200-288 ; and the§ Ville de 
Douvres, 1892 pages 136-197. 

Steamers.—The six steamers were of very different 
types; their leading dimensions and other particulars 
are summarised in the accompanying Table I. ; 

The Meteor was tested during a run south from Leith 
to London under ordinary working conditions, that is with 
natural draught. Her boilers are designed to work with 
forced draught on the run north in order to do the run 
five hours quicker, the engines developing therefore much 

eater power than they did during the trial ; in consider- 
ing the results this fact must be clearly borne in mind. 
She was built and engined in 1887, and her engines had 
been overhauled about three months before the trial, 
which lasted 17 hours 9 minutes, with weather fair. 

The Fusi Yama was tested on an ordinary voyage down 
Channel from Gravesend to Portland. Her engines were 
built in 1874, and had been overhauled by Messrs. Rait 
and Gardiner immediately before the trial. The trial 
none 14 hours 9 minutes ; weather fair at first, rough at 

nish, 

The Colchester had just poles her first overhaul by 
Messrs. Earle’s Shipbuilding and Engineering nee. 
Her engines were built in 1888-9, The run was made 
from Hull southwards and then to Harwich, the trial 
lasting eleven hours, weather very fine. 

The Tartar had arrived from Australia a week before 

the trial. The engines and boilers, which were built in 
1887, had been opened out, cleaned, and overhauled, and 
the cargo discharged ; the trial was made therefore with 
the ship light, only in water ballast. The run was down 
pe gla and lasted 10 hours 5 minutes ; the weather was 
rough. 
The Iona also had just arrived from a voyage, and her 
engines had been overhauled by the makers immediately 
before the trial. She was built and engined in 1889. The 
trial was made on a run south from the Tyne, and lasted 
sixteen hours, the weather being fair. 

The Ville de Douvres before the trial had been running 
for about eighteen months on her regular route between 
Dover and Ostend, having been delivered by the builders 
to the Belgian Government in February, 1890. She was 
overhauled beforehand, and was tried on a _ special 
run from Ostend up the North Sea and back. The trial 
lasted nine hours, with fair weather throughout. 

In summarising the results of these six trials, it will be 
most convenient to deal with the boilers and engines 
separately. The various dimensions for each will be 
given in a condensed form, and then the results ob- 
tained during the trials; finally from these results any 
conclusions which seem to be brought out by the figures 
will be stated, and any inferences as to the influences of 
the varying conditions on the general efficiency of the 
machinery. The boilers, as the generators of the steam 
afterwards used by the engines, will in the natural order 
be dealt with first. 

General Description of Boilers.—There were three single- 
ended sets, namely, those of the Fusi Yama, Iona, and 
Ville de Douvres; and three double-ended sets, those of the 
Meteor, Colchester, and Tartar. It seems advisable, there- 
fore, to group the boilers under these twoheads. Natural 
draught was used with all the double-ended boilers, and 
also with the single-ended set of the Fusi Yama; while 
forced draught was used with the other two single-ended 
sets. The forced draught for the boilers of the [ona was 
obtained byclosing the fronts of the ash-pits, and passing 
air into them through gridiron valves, from a trunk into 
which a fan forced the air at a pressure of 0.86 in. of 
water ; a supplementary supply from a branch trunk was 
also delivered into the combustion chambers through 
perforated plates, securing, therefore, small streams of 
air to mix with the gases after they had passed the fur- 
nace — in order to promote perfect combustion in 
the flame-box. The Ville de Douvres, on the other hand, 
had closed stokeholds, with an average air-pressure in 
them of 0.7 in. to 1.0 in. of water, the air being supplied 
by centrifugal fans. 

The princi over-all dimensions are given in Table 
II. The following additional particulars will probabl 
be found useful in comparing the results obtained wit 
these boilers. 

“* Meteor.” Fox’s corrugated flues are used, and the 
tubes and furnaces all open into one common combustion 
chamber. As already mentioned, the boiler has been 
designed to work with forced draught as well as with 
natural draught. 

‘* Colchester.” The boilers have large steam drums 
4 ft. in diameter and 18 ft. long; and one common com- 
bustion chamber for each end of the boiler. The furnaces 
are plain flues. Henderson’s firebars were in use, mainly 


* Paper read before the Institution of Mechanical 
Engineers. 

+ See ENGINEERING, vol. xlvii., page 527. 

t Ibid., vol. xlix., pages 577, 605, and 632. 

|| Zbid., vol. li., pages 547 and 568. 

§ Ibid., vol. liii., pages 581, 586, and 633, 





with the object of securing a more rapid rate of com- 
bustion. 

“Tartar.” There are two combustion chambers for 
each boiler, common to opposite furnaces. Fox’s corru- 
gated furnaces are . 

‘*Fusi Yama.” The furnaces and tubes all open into 
one common combustion chamber ; the furnaces are plain 
— A large tall steam dome is carried on the top of the 

iler. 

‘*Tona.” Purves’ corrugated flues are used. The fan 
for forced draught is driven by a Chandler single-acting 
high-speed engine developing about two horse-power. 
Each furnace opens into its own combustion chamber. 

**Ville de Douvres.” The forced draught fans are 
driven by two Brotherhood engines, each developing 
about 14 horse-power. Each furnace has its own com- 
bustion chamber ; the flues are plain. 

In Table III. is given a complete summary of all the 
important dimensions and their relation to one another, 
for grates, heating surface, tubes, and funnels; also the 
mean steam pressures during the trials, rates of fuel com- 
bustion and water evaporation, and finally a summary of 
the heat account for each boiler. : 

Observations Made.—In each trial the coal was weighed 
in baskets hung from spring balances, and then emptied 
in heaps upon the stokehold floors ; and the rate of con- 
sumption of fuel as well as the amount was determined. 
The feed in all the trials—except that of the Ville de 
Douvres, in which meters were used—was measured by 
passing it on its way to the boiler through two tanks, 
which were filled and emptied alternately, thereby again 
insuring knowledge of rate as well as o 7 used, 
The boiler pressures were observed at fixed intervals, as 
were also the temperatures of air, of feed, and of escaping 
furnace gases. astly, samples of the furnace gases 
were taken at fixed times for subsequent analysis ; and 
also samples of the coal and ashes for the same purpose. 
The air pressure in the funnels, &c., was measured by 
U water gauges. From these data a fairly complete heat 
account for the boilers can be calculated. 

Fuel.—The coal used on the different trials varied con- 
siderably in quality. A summary of the chemical analysis, 
carbon value, calorific value, and evaporative power, is 
given in Table IV. for each steamer. It will be seen that 
the coal used in the Meteor, Colchester, and Fusi Yama 
trials was much inferior to that in the case of the three 
other vessels; and that in the Meteor and Fusi Yama 
coal the moisture present was great—over 10 per cent. 
for the Meteor. The calorific values are all calculated on 
the assumption of the complete combustion of all the 
hydrogen present, making allowance for the latent heat 
of the steam so formed. 

Ashes. —The quantities and F sgparreny on of ashes 
weighed out at the end of the trials, with particulars as 
to the cleaning of the fires, are given in Table V. In 
every tria) the fire was cleaned at the end, and the result- 
ing clinker and ashes weighed ; a sample was taken, and 
afterwards by ignition the proportion of unburnt carbon 
in it was estimated. In the heat balances given in the 
various reports no attempt has been made to estimate 
the proportion of loss due to the unburnt carbon 
present in the ashes ; it may, however, be worth while to 
estimate it per pound of coal burnt, more especially as 
the balance unaccounted for, which must be ascribed 
mainly to this and to radiation, varies considerably. In 
Table V. are given the total ashes and their percentage 
of the total fuel put on the fire; also the percentage 
of carbon in the ashes, and the equivalent total carbon 
therefore lost in the whole of the ashes. The results 
expressed as percentages of heat value in the fuel vary 
from 1.36 to 3.10 per cent. It has been assumed that the 
balance of the mineral matter, found in the fuel by 
chemical analysis and not shown in the ashes, either 
went up the funnel as fine dust, or more probably re- 
mained on the firebars as clinker at the end of the trial. 
If these Bg eoye x are added to those for feed-water 
evaporated, loss of heat in furnace gases, imperfect com- 
bustion, &c., the balance, apart from errors of observa- 
tion, can be put down only to radiation. 

Feed-Water.—There are several points of importance 
in the various trials, to which attention must be drawn 
before dealing with the actual results. 

‘*Meteor.” All the measured feed went to the main 
boilers, and to asmall Worthington pump which fed the 
boilers. The circulating pump engine, dynamo engine, 
and all the deck engines were supplied with steam by a 
donkey boiler. The supplementary feed was not separately 
measured ; it was drawn from the exhaust of the circu- 
lating pumpengine. The feed was heated in the hot-well 
up to 163.1deg. Fahr. by means of an apparatus devised 
by the chief engineer. f 

‘“‘Colchester.” All the measured feed went to the main 
boilers ; only one feed pump was in use; the supplemen- 
tary feed was not measured separately. The circulating 
pump engine and others were all worked off a donkey 
boiler. The mean feed temperature was 113 deg. Fahr. 

‘*Tartar.” All the measured feed went to the main 
boilers. One of the feed pumps was used at start; but 
later the donkey pump, drawing its steam from the main 
boilers; the supplementary feed was not measured 
separately. Mean feed temperature 101 me g Fahr. 

“*Fusi Yama.” All the measured f went to the 
main boilers; the supplementary feed was not measured 
separately. The auxiliary engines were worked off a 
donkey boiler. Mean feed temperature 129.5 deg. Fahr. 

‘*Tona.” All the measured feed went to the main boilers. 
Here the circulating pumps and feed pumps were all 
worked by the main engines. The supplementary 
feed was separately measured. The average feed tempera- 
ture was 106 deg. Fahr. ; in ordinary working the feed is 
heated to a much higher degree than this, by draining 
the jackets into the feed suction pipe. 

** Ville de Douvres.” The feed, measured by a Kennedy 














Fes. 9, 1894.] 


ENGINEERING. 


213 








TABLE I.—Sreamers ; DIMENSIONS AND SPEED ON TRIAL. 





| | che 
Depth Draught Displace- Mean 












































! 
raat Makers of 
Ste D on. Ow 3 A th. |Breadth t Speed 
Steamer escripti on Engines. Leng | re Moulded. on Trial. “Trial on Trial. 
ft. ft. ft. ft. in. tons knots 
Screw ; triple-expansion London and Edin- J.andG@. Thom- | 261.0 | 82.1 19.3 15 1} 2090 14.6 
Meteor .. { Leith and London burgh Shipping son, Clydebank 
Cargo and passengers Company 
susi Y’ |Screw ; compound Gellatly, Hankey, M.Samuelson, _ 214.3 29.3 20.5 18 11} 2175 
Fusi Yama ) | Cargo coaster Sewell, and Co. Hull | 
( Twin-screw ; compound Great Eastern Earle’s Shipbuild-| 281.0 31.0 | 15.3 12 0} 1675 14.4 
Colchester ; | Harwich and Antwerp Railway ing & Engineering 
| Passengers Company, Hull 
Tart |Screw ; triple-expansion Gellatly, Hankey, T. Richardson and 332.0 38.0 27.0 12 0 2250 
SIAR «+ { | Large cargo Sewell, and Co. Sons, Hartlepool 
I |\Screw ; triple-expansion Herskind and W. GrayandCo., 275.1 37.3 | 218 20 7} 4430 8.6 
x ee { | Large cargo Woods. West Hartlepool 
Ville de |Padole ; compound Belgian Govern- Société Cockerill, 271.0 29.0 | 15.5 9 Oj 1090 17.1 
D ss vres 1 Dover and Ostend ment Seraing 
x Mails and passengers | 
! 
TABLE II.—Botters. 
a “ — * he oat bap ry. = | ) 
j 4 s Fire-Grate. Tubes. } Funnels. | 
| lek 2 ol 
Numbercf ); Se s | | Material 
Steamer. Boilers, Diameter.) Length. | 7 -= _ 43 | & Used 
‘ 2% Width. | Length. £2 Internal ‘ ‘ 
| | He | ae Length. i Diameter, Height. | 
| | — ae |Z | 
\az No. | ft. in. | ft, im, | No. ft. in, | ft, in, |im.| ft, im, |No. ft, in, ft. im. | 
Meteor ..,\(5% 2 | 13 6 | 16 0 6 3 3 60 || 6 43 /1 er oa 61 0 | 3teel 
Colchester. . fe a 2 13 0 | 18 3 6 3 4 5 6 3h) 6 7% | 2 5 5 47 0 |Iron 
Tartar ae g 13 0 14 9 4 3 8 5 6 3 | 5 7 1 t+e 57 0 {Steel 
Fosi Yama |) 3.4; 1 | 18 32] 110 | 8 | 2118 | 510 |88/ 7 5&5 |1 1 4 6 | a 2 | 
Iona a ug 2 13 3 ”@.¢..|. 2 3 6 3* 9 3 6 103 | lit 6 3 51 9 re + hel 
Ville de £ } ‘ : | teel shells 
Dowresp Jae 4 | 180 | 100 | 8 | 380 602 jo) 7 18 | 6 8 | 8 |{ Seek ae, 


* Length on trial 3 ft. only. 
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| 
| 
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TABLE III.—Borters ; SUMMARY OF OBSERVATIONS AND RELATIONS. 


t A damper is placed in funnel 17 ft. 8 in. above firebars. 





| 
* Fusi ** Ville de 














| | 
Steamer. ** Meteor.” ‘‘ Colchester.” | “Tartar.” | Vama.” “Tona.” Douvees.” 
Boilers, number of main boilers .. ‘ay ee oe 2 2 2 1 _2 | 4 
»,  Single-ended or double-ended .. ae -» Double Double + Double | Single Single | Single 
Furnaces, total number... ee «s ee es 12 12 t 8 | 3 4 2 
Heating surface, total fe és oe -. 8q. ft. 6648 5820 5226 2257 3160 7340 
Pr 9 tubes ee os oe cae 5760 4770 4366 1689 2590 6280 
Grate area, total iis ve ae + — 208 220 | 161 52 42 236 
‘on », perfurnace.. es es ait tie 17.38 18.33 | 20.12 17.33 | 10.50 19.67 
Tube surface to total heating surface .. per cent. 86.7 81.9 | 83.5 74.8 81.9 85.6 
Total heating surface to grate area ¥s .. ratio 32.0 26.5 | 32.5 43.4 | 75.2 31.1 
Tube surface to grate area ie ve ie a 27.7 21.7 27.1 $2.5 61.7 | 26.6 
Grate area to flue area through tubes .. oh > aa 5.5 | 4.5 4.0 2.3 6.7 
+3 » area through funnel we atthe 5.0 4.8 } 4.2 3.2 1.4 _ 5.5 
Draught, natural or forced.. ‘ oe “a -» Natural Natural | Natural Natural Forced Forced 
Barometric pressure... aa - Ib. per sq. in. 14.90 15.00 14.6 14.80 14.58 14.84 
Boiler pressure above atmosphere Pa x» , 145.2 80.5 | 143.6 56.84 165.0 105.8 
Fuel total per hour .. a By ‘6 .» Ib, 4005.0 5742.0 1920.0 | 987.0 942.0 7380.0 
Fuel per square foot of grate per hour .. Pe lb 19.25 26.10 | 11.93 | 18.98 22.4 81.3 
Re S heating surface per hour __,, 0.602 0.987 | 0.367 | 0.437 0.298 101 
»» indicated horse-power per hour Pe 2.01 2.90 | oa 2.66 1.46 2.32 
Carbon value per indicated horse-power per hour ,, 1.76 2.65 1.82 | 2.33 1.49 2.30 
Feed water per square foot of heating surface per | 
hour .. es on aa oe ee os lb. 4.49 7.39 | 4.13 3.48 2.78 | 9.02 
Feed water per pound of fuel me oe Ee Pe 7.46 7.49 | ae 7.96 9.15 | 8.97 
ag a » from and at 212 deg. F. ,, 8.21 8.53 | 8.87 10.63 | 9.84 
+ - »» carbon value, from and at | 
212 deg. Fahr. ae ie ie Pe ee Ib. 9.62* 9.34 10.10 1.42 | 9.94 
Heat Balance-Sheet. ; | 
Calorific value per pound of fuel .. ~_ Th. U. 12,770 13,280 14,995 12,760 14,830 | 14,390 
Feed water takes up <o «o co peecent| . Gee 62.0 Be 67.2 69.2 | 66.1 
Funnel gases carry away .. aa vr Pe 18.5 28 0 22.1 23.5 16.2 | 26.8 
Imperfect combustion BS es Pe oy 3.6 1.8 | 0.0 | 0.0 0.0 | 0.0 
Evaporating moisture in fuel oe da a 12 0.4 0.0 | 0.9 0.0 0.0 
Unburnt carbon in ashes .. oe = da 2.9 1.7 1.4 ne 1.6 3.1 
Balance unaccounted for (radiation) .. - 11.8 6.6 8.4 13.0 4.0 
Temperature, outer air a Py .. deg. Fahr. an 55 55 55 62 } 64 
Py funnel gases.. ie ae ia 791 835 477 578 452 910 
” feed water .. ie es aa | 163 113 101 129.5 106 158 
324 362 304 373 342 


” boiler steam .. os wa 99 | 363 


* Allowing 3 per cent. for clinker not in chemical analysis. 


TABLE IV.—FvEt. 


Analysis of Fuel as Used. 


| Per Pound of Fuel. 
| 
| 








| Nitrogen, | | Evaporative 
Steamer. | Name of Coal. Hy- Sulphur, | Equivalent} Garorig, |Power. Pounds 
| Carbon. d y " Water. Ash. Oxygen, Carbon- Value | of Water from 
sa See &c., by Value. * | and at 212 deg. 
j difference. Fahr. 
percent. per cent per cent percent per cent. Ib. th. units Ib. 
Meteor Scotch, Shawfield 70.81 4.88 1068 3.46 10.67 0.878 12,790 13,24 
Monk Bretton, Yorks, | | } 
Colchester and Hucknall and Shire-' }71.89 | 5.42 4.25 4.08 14.36 | 0.913 13,280 13.75 
oaks, Notts. | | ! 
Tartar Welsh, Penrikyber | 87.98 | 4.22 1.07 | 3.42 3.31 1.031 14,995 | 15.52 
Fusi Yama West Hartley, Tyne | 70.85 | 4.71 8.60 6.11 10.73 | 0.878 12,760 13.21 
Jona Walbottle, Tyne 82.34 | 5.47 1.94 2.90 7.35 | 1.020 14,830 15.35 
Ville de Douvres Block Fuel* 84.65 | 3.98 2.41 5.30 3.66 0.99 14,390 14.90 


* Made at Marcinelle and Chatelineau, Belgium. 


positive piston water meter, went to the main boilers, 
and supplied not only the main engines but also the 
auxiliary engines. The average feed temperature was 
158 deg. Fahr. 

It will be seen, therefore, that in some cases the circu- 
lating gs was driven by an independent engine, in 
others by the main engines. As, however, this is a ques- 


tion affecting the efficiency of the engines rather than of 


the boilers, it will be advisable to defer any remarks on 
this point. In Table VI. are given, in a convenient 
form for reference, certain data as _to feed, evaporation, 
&c. Neglecting the results of the Tartar, it will be seen 
that the single-ended boilers on an average evaporate 
from and at 212 deg. Fahr. 10.15 lb. of water og pound 
of carbon value, as against only 9.48 lb. for the double- 
ended boilers. 





Priming.—This important subject was brought into 
great prominence from the results of the Tartar trial. In 
the earlier trials no attempt was made to measure the 
priming, because its presence was not suspected ; and the 
results of those trials gave no reason for supposing that 
such an action was taking place. In the two trials after 
that of the Tartar, however, it was determined to mea- 
sure this factor; this was done in both trials by means 
of the salt test. Unfortunately with the Iona the ap- 
paratus broke down, and only one test was made, which 
showed priming to the amount of 2.87 percent. In the 
Ville de Douvres trial more tests were made, all of which 
showed practically no priming. 

The case of the Tartar is one which must be dealt with 
somewhat fully. It is clear that the whole of the mea- 
sured feed cannot have been evaporated by the quantity 
of coal used ; if it had been, 84.1 per cent. of the total 
heat of the coal would have been spent in doing it, leaving 
only 15.9 per cent. for loss in chimney gases, radiation, 
&c. The analysis of gases, however, and the chimney 
temperature, enable us to calculate that 22.1 per cent. 
must have ee away in the waste gases. A careful in- 
spection of the log sheets has revealed nothing in the 
least anomalous in the observations. Unless, therefore, 
nearly 20 per cent. of the feed water which was measured 
through the tanks never reached the boilers at all, the 
author can see no other explanation than priming. The 
amount of the supplementary feed being normal, such a 
loss between feed tanks and boilers would at once have 
shown itself in the gauge glasses ; but, as a matter of fact, 
though the water level in the boiler did fall, it was very 
little, and corresponds in amount to less than 1 per cent. of 
the total feed. As to conditions likely to cause priming, 
there is the fact recorded that the ship was light and the 
weather stormy, so much so that the trial was carried on 
with difficulty towards the end. There is every proba- 
bability, therefore, that the water in the boilers was in a 
state of violent agitation, and by the action of the 
stays would be broken up into foam, a condition 
most likely to lead to panies That there was con- 
siderable priming the author believes is shown by calcula- 
tions from the indicator diagrams as to the amount of 
steam actually present in the cylinders. Considering 
first the high-pressure cylinder, there was present just 
after cut-off behind the piston, that is, including the 
clearance volume, 3.39 lb. of steam per revolution ; while 
just before the point of release this had become 4.33 Ib., 
lee a gain of 0.94 lb., or over 27 per cent., equivalent 
to 18 per cent. of the feed. The was no jacket in use on 
this cylinder; and on making a similar calculation for 
the three unjacketed engines, it is found that the total 
steam at the end of the stroke is almost exactly what it 
was at the beginning, the re-evaporation being very slight. 
Unless, therefore, either the piston or the valves were 
leaking badly, which there is no reason to suppose, as the 
engine had just been overhauled, this increase must have 
been caused by evaporation of water in the cylinder 
itself. It seems to the author that this difference can 
possibly be explained by the priming; with the 
steam there came over in a finely divided state water 
intimately mixed up with the whole body of the steam. 
As the steam expanded after cut-off and fell in 

ressure, this water evaporated. This action would 
confined to the core of the mass of steam; that 
which came in contact with the walls and surfaces would 
behave as usual, condensing and forming a fine film all 
over the surfaces, and owing to the absence of jackets 
would be only very slightly re-evaporated. There is some 
difficulty, however, in this explanation, as it is not clear 
where the heat necessary for this considerable evaporation 
can have come from ; the loss of internal energy in the 
steam as it fell in pressure is not sufficient, as proved by 
repeated calculations. The great amount of water noted in 
the intermediate cylinder, the anthor thinks, can be ex- 
plained by initial condensation in the high-pressure cylin- 
der, apart poten, 8 from priming ; the film of water de- 
posited on the high-pressure cylinder surfaces, and not en- 
tirely re-evaporated, owing to the jacket not being in use, 
would be swept into the receiver and collect there, and be 
eventually carried into the intermediate cylinder. The 
whole difficulty, the author feels, points to the absolute 
need of priming tests in all such trials, if the results are 
not to be vitiated by an unknown quantity as in this case. 
Under normal a conditions most probably priming 
would be unlikely with such boilers ; but the fact that it 
did occur proves the need of always testing for it. It is 
noteworthy that in the Iona, where the one test did show 
priming, though less than 3 per cent., there was great con- 
densation in the high-pressure cylinder. 

Funnel Gases.—In every trial samples of the furnace 

ases were regularly drawn off, and afterwards analysed 
y Mr. Charles J. Wilson. In the Meteor trial the 


TaBLe VIII.—Funnel Gases; Weight, Volume, 
and Velocity. 


es. | 

Funnel Gases $5 22 8s 

Leaving Tubesper 4 x 32 227 

Minute in Each me T- 3 Ses 

Steamer. Boiler. 428 2% 75 A 
io = 2 a ae 
———_—— #"5| 32 2.43 
Weight. | Volume. 3 oo) 2s £& RSS 





Ib. cub, ft. | sq.ft. | ft. per | sq. ft. 
| min. 

Meteor .. e-| 467 14,690 aélaul tis 6.16 
Colchester .. 933 30,360 20.00 | 1518 2.56 
Tartar .. *s 522 12,280 17.89 686 4.19 
Fusi Yama... 391 10,200 13.00 | 785 4.82 
Iona... o 200 4,590 9.13 | 508 6.49 
Ville de Douvres 581 20,010 8.S1 | 2272 2.70 





samples were unfortunately all spoiled except one, and, 
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TABLE V.—ASsHEs. 





Ashes. 


Steamer. Cleaning of Fires. 


Total. 


Proportion of 
Total Coal. 


Loss of Heat from Unburnt 


Carbon in Ashes. Carbon in Ashes. 


Proportion. Total. Per Minute. | Proportion. 





Ib. 
4477* 
2220+ 

291} 

278 

430 
4760 


Meteor .. 
Colchester 
Tartar i 
Fusi Yama 


End of trial only 
Ditto 
Ditto 
Ditto 

Once during tral 


na a a 
Ville de Douvres Ditto 


per cent. Ib. ther. units | per cent. 
24,580§ | 2.88 
21,420 | 1.68 
6,506 | 1.36 


3,659 1.57 
54,930 3.10 


962 
185 


43.73 
65.53 

242 
2040 


56 19 
42.86 





* Consisting of 1671 lb. ashes and 2806 Ib. clinker, equivalent to 2.43 and 4.08 per cent. of the total coal. 


+ Actual quantity 
¢ For 


weighed out, 2890 1b. ; but this included ashes made in getting up steam, and in preliminary run before start of trial. 


a period of 6 hours 53 minutes only. 
analysis, bad stony lumps were rejected. 


§ This isan estimate of the loss owing to the fact that, in selecting lumps for chemical 


TABLE VI.—FrEp-Water, IN RELATION TO BOILER AND FUEL. 





Mean Temperature. 


Feed Water | 
Used per 
Hour. 


Steamer. 


Feed Water. Boiler. 


| 
| | Water Evaporated from and at 
2 - 


| 12 deg. Fahr. 


Heat in Boiler. 


Per Square Foot 
of Heating 
Surface per 
Hour. 


Taken up per 
| Pound of 
Steam. 


Utilised per | 


Pound of Per Pound of 


Fuel. 





Ib. 
29,860 
43,020 
21,564 

7,860 

8,616 
66,180 


deg. Fahr. deg. Fahr, 
Meteor 163.1 363 
Colchester 
Tartar 


Fusi Yama 
Iona ws oe 
Ville de Douvres 


113.0 
101.0 
129.5 
106.0 
158.0 


TABLE VII.— 


Analyses of Gases by Weight. 
Steamer. 


| 
Carbonic | Carbonic 
Acid, Oxide. 
per cent. 
0.75 


0.22 
0.00 
0.00 


0.00 
0.00 


Oxygen. Nitro.en. 





per cent. 
Meteor* eo| SRR 
Colchester... 


Tartar 5h 
Fusi Yama* on] 
Iona os oof 
Ville de Douvres.. 


13.59 


9.98 
11.17 
| 12.12 
| 16.84 


10.78 


14.19 
12.48 
12.01 

8.44 


75.41 


75.83 
76.35 
75.87 
74.72 


i 


* Only one sample of gases from the Meteor, and only two from the Fusi Yama. 


Temperature of 
Gases and Height 
above Boiler where ——— aa 


percent. percent. deg. F. | - | lb. | 
5.71 75.37 ww 6| 638 


Ib. 
8.21 
8.53 


Ib. 
4.49 
8.42 


Th. Units 
1062 
1100 
1123 
1077 
1122 


Fuel. | 
| 
Th. Unite. | 


8.87 
10.63 
9.84 


3.48 
3.17 
9.90 


FuNNEL GASEs. 


Dry Air per | 
Pound of Fuel. Chimney 
Heat Lost) Draught | 
: in 
siemens of Water. 


Specific 
Heat of 
Gases. 


Taken. | 
| Actual. | | 


Theo- 
retical. 





per cent. | 
18.5 0.31 

0.38F 

0.344 
0.22 
0.28 
0.25 
1.07 


| 98 13.0 
| 10.1 18.5 | 


11.6 31.6 | 
9.8 | 22.8 | 


0.238 28.0 

0.238 | 22.1 
2° 23.5 

0.243 

0.243 | 


11.4 24.5 
11,1 17.9 


16.2 


20 
; 26.8 





t Temperature only approximate, because in 


about 27 per cent. of the readings in the Colchester, and in nearly all in the Ville de Douvres, it exceeded the limit of the thermometer. 


F = forward funnel 


therefore, the results in this case are not so valuable as 
in the other trials. The temperature of the furnace gases 
was also measured by a special mercury thermometer. In 
Table VII. are given + mean chimney draught and 
temperature and the analyses of the gases by weight; 
also the actual weight of air used per pound of fuel, and 
the percentage of heat lost in the furnace gases. 

In Table VIII. is given the weight of gases which 
must have passed up the funnel per minute from each 
boiler ; and as the temperature of these gases imme- 
diately afterwards is known (Table VII.), their volume 
and the velocity with which they passed out of the tubes 
into the smokebox or funnel uptake can be approximately 
calculated. 

When the figures in the fifth column are divided by 
those in the sixth, the ratios so obtained will give some 
idea of the relative loss of heat in the waste gases from 
the different boilers, as follows : 


Ratios of Velocity of Gases 
through Tubes to Tube 
Surface per Pound of Gases 
per Minute. 

Meteor .. ‘ 
Colchester 
Tartar 
Fusi Yama 
Tona a _ 
Ville de Douvres 


Percentages of 
Total Heat that 
are sent up 
Funnels. 

os 18.5 

594.0 
163.9 
181.7 
77.5 


841.0 


The temperature of the Iona gases was measured at a | Tarta 


point 30 ft. above the bars, and therefore the velocity 
would be higher than here given, because the actual 
temperature just after leaving the tubes must have been 
much greater. 

Air Supply.—In two cases there were double funnels; 
the air supply has therefore been calculated for each 
separately, and compared with the rate of combustion of 
the fuel on the grates, and with the chimney draught. 

In the Colchester the air supply per pound of coal was 
16.00 lb. for the forward funnel, and 21.90 Ib. for the aft ; 
while the fuel burnt per square foot of grate per hour 
was 25.94lb. for the forward boiler, and 26.27 Ib. for the 
aft. The fires must therefore have been practically of 
about the same thickness. The mean chimney draught 
was 0.38 in. of water in the forward funnel, and 0.34 in. 
in the aft. In the forward funnel the much smaller air 
supply with nearly 12 per cent. more draught ie marked, 
and seems to point to the fact that it is not possible 
merely from draught alone, to say what are the propor- 
tionate quantities of air passing through two furnaces. 

In the Ville de Douvres the air supply per pound of 


; A = after funnel. 


fuel was 19.07 lb. for the forward funnel, and 16.78 lb. 
for the aft, while the fuel burnt per square foot of grate 
per hour was 32.1 and 30.44 lb. respectively. The for- 
ward boiler fires must therefore probably have been 
thicker than those of the aft boiler. The mean chimney 
draught in the two funnels was thesame. Here again the 
figures point to the same conclusion as in the Colchester. 

Radiativn.—In the heat balance-sheet given in Table 
III., the balance unaccounted for is presumably due 
in the main to radiation. In order to check this, the 
external surfaces of the boilers, from which radiation 
takes place, have been calculated on the assumption that 
they are plain cylinders closed at each end. This sup- 
position, though not correct, must nevertheless give rien 
correct comparative figures, which are shown in Table 


“xy. 


TaBL_E IX.—Heat Lost by Radiation from Builer 
Surfaces. 


| 

Radiating Surface. Dikenenwal | aoe 
between |_ Heat 8 oe 
Tempera- Lost by Peet at 
ture of | Radia- | Foot of 
Steamand| tion. Surface 


: per 
of Air. | Hour, 


Per Pound 
of Fuel 
Burnt per 
Minute. 


Steamer. 
Total. 





sq. ft. \th, units 
+ 1929 | $120 
2021 
-| 1785 
730 
1384 
2696 


deg. Fahr 

£08 
269 
307 
249 
311 
278 


11. 


Meteor 
Colchester 
‘artar 
Fusi Yama 
Tona as a 
Ville de Douvres 


2470 


1450 
1430 
1580 


| 
| p.c. 


| 
| 
| 


With a boiler of the locomotive type, but with only a 
low rate of coal consumption, the author has found a loss 
by radiation of 10 per cent. with a 2-in. coating of non- 
conducting material. The losses in Table IX., there- 
fore, are apparently what would be expected in boilers 
with the rates of consumption here met with. The — 
radiation in the Iona, there can be no doubt, is mainly 
due to the large size of the boilers used for the power 
developed, and therefore to the excessive radiation sur- 
face per poand of fuel burnt per minute. In the Meteor 
and the Fusi Yama it must be remembered that the re- 
sults can be considered only approximate, owing to the 
few samples of gas collected. 

Boilers, General Conclusions.—The Tartar, on account 
of the uncertainty of the amount of priming, must be 
omitted from consideration. The efficiency of the double- 





ended boilers is 62 per cent., of the single-ended 67.5; 





this gain is partly due to less loss in furnace gases, but 
more apparently to the prevention of imperfect combus- 
tion, even with a high rate of fuel consumption. The 
Meteor boilers would in all probability give a higher 
efficiency with forced draught, the small size of the tubes 
being a drawback when working with natural draught. 
The high efficiency of the Iona, working with such small 
grates, would seem to point tothe fact that, by the adop- 
tion of some system of forced draught and a reduction in 
the length of the grates, the efficiency of the average 
marine boiler would be sensibly increased. At the same 
time the boilers of the Ville de Douvres show that, where 
a very high rate of consumption has to be obtained from 
a given boiler, then forced draught and large grates with 
me the normal proportion of heating surface can be 
used, and the boiler will still be efficient. The greater 
loss incurred by sending the furnace gases away hotter, is 
partly counterbalanced by the proportionally smaller 
radiation per pound of fuel. Unless some plan can be 
devised for utilising the waste heat passing away through 
the chimney, it seems that about 70 per cent. is likely to 
be the maximum amount utilised of the total heat of the 
fuel in the present type of marine boiler. 


(To be continued.) 








Sanpy Hoox.—A powerful electric search-light is to be 
mounted at Sandy Hook for coast defence purposes. 


CaTALoauEs.—We have received from Messrs. Nalder 
Brothers and Co., of 16, Red Lion-street, Clerkenwell, a 
copy of their new catalogue, which is remarkable for the 
number of modern instruments illustrated and described 
it it. Amongst these we note the Carhart-Clark standard 
cell, the B. A. standard condenser, the Ayrton and Sumpner 
electrometer, and Professor Unwin’s extensometer. The 
company have now an optical department, to which 
one section of their catalogue is devoted.—Mesers. Rose, 
Downs, and Thompson, of the Old Foundry, Hull, have 
sent us a catalogue dealing with a Kingston dredger 
and excavator, of which they are the manufacturers. 
Many different arrangements of this dredger are illustrated, 
and the descriptive letterpress is very complete.— Mr. 
Hermann Kiihne, of 25 to 35, New Broad-street, London, 
has issued a catalogue containing a complete description 
of the Proell automatic expansion gear, of which he is the 
English agent. Tables are given of the standard sizes 
an — of the gear.—The gas-engine catalogue issued 
by Messrs. Dick, Kerr, and Co., Limited, Kilmarnock, 
contains full and well-illustrated descriptions of the 
different types manufactured by them. e note that 
they are prepared to supply single-cylinder engines of as 
much as 500 indicated horse-power, either with or with- 
out a complete producer plant.—Messrs. Barry, Head, 
and Co., Limited, of 26, Lombard-street, London, have 
sent us a copy of their handy iron and steel section list. 


Tue Late Mr. Joun H. Harris.—A large number of 
our readers will hear with much regret of the death of 
Mr. John H. Harris, vice-president and general manager 
of the Worthington Pumping Engine Company, which 
took place at his residence in New York City on the 
22nd ultimo, after a protracted illness. Mr. Harris was 
well known to many of the leading engineers in England 
and on the Continent, from his connection with the 
Worthington Pumping Engine Company, which has been 
established in Europe since 1884; and to his remarkable 
energy and perseverance is largely due the introduction 
into Europe of the Worthington pumps, now in such 
extensive use. Mr. Harris was a member of the Institu- 
tion of Mechanical Engineers, as well as of the Naval 
Architects, and was also a member of the American 
Society of Mechanical Engineers. He was born in Spring- 
field, Massachusetts, U.S.A., in 1839, and was educated 
at the Springfield High School. When but quite young, 
he was impelled by a love of the sea to enter upon a sea- 
faring career, and continued in this occupation up to the 
outbreak, in 1861, of the American War of Rebellion, at 
which time he enlisted into the United States Navy, and 
throughout the war served with considerable distinction, 
rising to the rank of captain. He was actively engaged 
in the blockade of the Southern ports, in capturing 
blockade-runners, and by his intrepidity and dash was 
most successful. At the close of the war he resigned his 
position and went into the engineering business in con- 
nection with pumping machinery, in which he has been 
engaged during the past thirty years; and there is 
probably no single man to whose efforts is so largely due 
the to-day almost universal adoption of the direct-acting 
pump. During the major part of this time he has been 
connected with the Worthington Company ; and it is to 
his energy and perseverance that in a great measure is 
owing the prominent position attained by the Worthing- 
ton pump, and the importance of that industry, which 
has grown so largely since he first became connected with 
it. In addition to being vice-president and general 
manager of the Worthington Pumping Engine Company, 
he has for mene yore had full charge of the general busi- 
ness of Henry R. Worthington, of New York, and since 
its incorporation as a company he has been chairman of 
the executive committee as well, and has always been 
ag eee in establishing the policy of both companies. 

r. Harris was of a warm and generous disposition, and 
the esteem and attachment he created among those with 
whom he came into contact was general and genuine. 
One very noticeable trait of his character was the warm 
interest he took in young men, doing much to bring them 
forward, and giving frequent encouragement and support 
when needful; and though characteristically firm and 
most tenacious, his nature was of the kindliest. His 
death will most certainly be — by many of our 
readers to whom he was personally known. Mr. Harris 
leaves a widow, also two daughters and a son. 
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RECORD 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, Spectjication ts 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 

ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 


sages for the escape of gas from the chamber B into the tube 
prevent the escape of the explosive otherwise than in the 
form of gas, and their restricted area causes a high gas pressure 








uniform price of 8d. 

The date of the advertisement of the pt of a yplet 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. } 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
give notice at the Patent Ofice of opposition to the grant of a | 
Patent on any of the grounds mentioned in the Act. 








ELECTRICAL APPARATUS. 


23,460. H. T. Barnett, London. Electro-motors,. (3 
Figs.) December 20, 1892.—This invention has for its object to 
provide an electro-motor. Two ring armatures of the gramme or 
Pacinotti type A, Alare provided with attached commutators F, F', 
the spindles C, C' projecting at one end only ; the internal diameter 
of the outer commutation magnet is slightly greater than the 
external diameter of the inner one. The magnet of larger 
di ter Al is attached to its axle, &c., by a carrier H different to 
that usually employed, as it does not enter the interior of the 
armature, but is affixed to the side. The commutation magnets 
are mounted by their axles in bearings D, D' carried upon a bed- 
plate. The distance between the bearings is planned so that when 








yaaa, 
a 





the axles are placed in them the one of smaller diameter is con- 
tained within the larger. The pulleys G, G! are situated upon the 
axles outside and beyond the commutators and bearings. The 
electric current is led to and from the commutation magnets 
by brushes, the position of the brushes being regulated to produce 
the contiguity of the po!ar points necessary for the production 
of the desired speed. If the speed of the two portions of the 
motor are equal, they are intergeared by means of bevel friction 
rings or cog wheels H, H! fixed to each of the axles or commutation 
magnets, both of the bevel friction rings engaging with a fixed 
— bevel friction wheel common to both. (Accepted December 
20, 1893). 


GUNS, &c. 


1060. H. H. Lake, London. (J. B. G. A. Canet, Paris.) 
Gun Mountings. (2 Figs.) January 17, 1893.—This inven- 
tion relates to gun mountings. This mounting is constructed so 
that the gun, when trained, turns about an imaginary vertical axis 
passing through a point in the port-hole in the side of the veesel or 
battery. The mounting is also constructed to permit the easy 
recoil of the gun, and the securing of the gun in any position. 
For this purpose the gun A is mounted to slide in a cradle having 
trunnions by which it; is supported in the sides of the chassis. 
The chassis is capable of turning about a vertical axis on a 
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movable platform E, which is supported by conical rollers resting 
upon arc-sha) racer paths provided on the baseplate F, the 
chassis being locked to the a in various positions by bolts, 
clamps being provided for locking the platform to the baseplate. 
Five conical rollers are _—— for supporting the platform, one, 
M, situated in front and rolling on a inner racer path F!, and the 
others, N, at the back in two pairs to roll on an outer racer path 
F2, Each ~ of the latter is mounted in an oscillating frame O 
hinged to the platform E, so that both rollers always bear on the 
path. Means are provided for training the gun. (Accepted De- 
cember 20, 1893). 


3563. E. W. Lloyd and C. W. Hutchinson, New- 
castle-on- e. Launching Torpedoes. [3 Figs.) 
February 17, 1893.—This invention relates to means for discharg- 
ing or launching torpedoes. The door A is hollowed to form a 
combustion chamber B closed by the perforated plate C. The 
peg is placed in the smaller chamber D, and is held there 
by the hinged door E. When the charge is ignited, the products 
of combustion pats into the chamber B, from whence the gases 





pass through holes F in the plate © into the tube G. The pas- 





and corresponding temperature of explosion and combustion in 
the chamber B, and then admits the gas at a reduced pressure 
into the launching tube. (Accepted December 20, 1893). 


MACHINE TOOLS, SHAFTING, &c. 


3691. W. Payton, London. Rounding the Ends of 
Screwed Studs, [7 Figs.) February 20, 1893.—This invention 
relates to means for rounding off the ends of studs when fixed in 
place. The body a of the tool is formed cylindrically, and has its 
centre bored out from end to end, and its lower part screwed to fit 
the screwed portion of the stud, the end of which has to be rounded 
by thetool. The boring above the screwed part is enlarged in 
diameter, and within it is accurately fitted a cylindrical spindled, 
a part of which is reduced, and has fitted upon it a cylindrical 
sleeve of equal diameter with the spindle, this sleeve and spindle 
being so fitted as to be capable of being freely moved up or down 
within the body. A part of the exterior of the body is screwed, 
and upon this screwed part is fitted a collar so as to permit of the 
latter being screwed up or down upon the body. The upper end 
of the collar is bored out to enable the reduced part of the spindle 
to freely pass through it, but not so as to allow of the end of the 
sleeve c doing so, and the upper end of the spindle has a stop 
piece so fitted upon it as to prevent the sleeve having end motion 















upon the spindle. The sleeve is provided with a pin projecting 
into a groove formed in the interior of the body, in order that the 
sleeve may be prevented turning round within it, and the parts 
arearranged in relation to each other so that when the collar 
is screwed up or down upon the body, the spindle will be moved 
up or down within it, and at the same time be capable of bein 
rotated within the body. The lower end of the spindle is slott 
across its centre, and is fitted with a tempered steel cutter, the 
cutting edge of which is shaped to the curve required to be given 
to the end of the stud, and the upper end of the spindle is formed 
into a shank to enable it to be rotated by a drilling machine. In 
order to round the end of astud with the tool, the body is screwed 
upon. the threaded end of the stud, and the collar rotated till the 
cutter in the spindle is in contact with the stud. The spindle is 
then caused to revolve, and the collar is turned for the purpose of 
pressing the cutter down upon the end of the stud, and thereby 
round it, and also reduce it to the length desired, the shavings as 
they are formed passing out of the body through openings formed 
in the sides of it. (Accepted December 20, 1893). 


RAILWAY APPLIANCES, 


23,442. W. Grimsley and G. Makin, Thame, Oxon. 
Railway 58 g. (5 Figs.) December 20, 1892 —This 
invention relates to means by which the engine, when pasaing by 
the signal, sets it at danger. The wheel of the engine presses 
down a small lever parallel with the rail a, and also a horizontal 





























lever running on to the signal post, the duplex end of which raises a 

rpendicular lever connected with the arm of the signal, setting 
t atdanger and locking it by means of a lever at the base of the 
signal post. In order to show the line clear, the signalman, by 
means of a chucker, draws back the locking lever v, thereby let- 
ting the arm fall. (Accepted December 20, 1893). 


STEAM ENGINES AND BOILERS. 


18,181. C. F. de Kierzkowski-Steuart, London. 
Fluid Pressure Engines. (6 8.) October 11, 1892.— 
This invention relates to means of ucing losses of efficiency 
when the load on the engine is varied, by so constructing the 
engine that the stroke of the piston, and consequently the volume 
occupied by the fluid that has to do work in the cylinder and to 
be expelled from the cylinder after performing work in it, can be 
varied to suit variations of load, whilst the pressure in the cylinder 
may be kept uniform. The piston G, which is made with an 
outer shell of depth equal to the whole length of the cylinder, so as 
to avoid formation of shoulders when the stroke is varied, has a 





pin E linked by a connesting-rod F terminating in a forked end H 
to a pin I — through eyes of a slipper J, which is fitted to 
slide along dovetailed guides formed on a rocking lever A. This 
rocking arm has its one end pivoted at O to the fixed framing of 
the engine, and its other end by a connec‘ing-rod C to the crank D 
of the engine shaft B. O1. the pivot O is fitted free to turna 
bracket in a bearing in which is journalled ,the boss ofa worm- 
wheel M. In this wormwheel and its boss is an internal screw 
thread, so that they together forma nut for a screwed rod K, 
which terminates in an eye embracing the pinI. Gearing with 
the wormwheel M is a worm N which is fixed on a spindle o pass- 





ing through the pivot O, which is tubular. When the spindle 0 is 
turned, turniag t! e worm N, the wormwheel M is also turned, 
and this, acting as a nut on the screwed rod K, causes the 
slipper J to move along the guides of the rocking arm A nearer to 
or further from the fulcrum according to the direction in which 
o isturned. The stroke of the piston G is thus varied, while the 
throw of thecrank D remains constant. In order that the piston G 
may terminate its instroke at the same place in the cylinder, how- 
ever its outstroke may be varied, the guides on A, along which J 
moves, are shaped as a circular arc struck from the centre of the 
pin E when the piston is at the extreme of its instroke. (Accepted 
December 20, 1898). 


3014, J. A. and J, Hopkinson, Huddersfield, Yorks. 
Stop Valves. [1 Fiy.) February 10, 1893.—This invention 
relates to stop valves for steam, &c., fluids. A is the valve casing, 
and B is the valve proper, which consists of two parallel discs 
pressed against their seats by an internal spring. The valve 
casing A is provided with a removable lid C which supports 
another movable lid D in which is constructed a stuffing-box E of 
the type described in Patents No. 8385 of 1891 and No. 10,526 of 
1893. The lid D is screw-threaded internally at its lower end to 
receive and terve as a fixed nut for the screw-threaded outer part 
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F of the two-part valve spindle. The upper end of this part of the 
spindle is plain, and passes through the packed gland, and on its 
outer end is secured the handwheel G for rotating it. The outer 
part of the spindle is made hollow, and is screw-threaded inter- 
nally to receive the sorew-threaded inner part H of the two-part 
spindle. The screw threads of the inner spindle H are made left- 
handed, and those in the lid D right-handed. When opening and 
closing the valve, the outer spindle F rises and falls rm h the 
fos” and thus indicates the position. (Accepted December 20, 


23,383. A. Holmgren. New York, U.S.A. Steam, 
&c., Motors. [5 Figs.) December 19, 1892.,—This invention 
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being separated by an annular space a in which the valves B, Bl 

work, these valves being connected at intervals by rods bso as to 

work in unison. The cylinders A, A' are provided with heads 

C, C' common to both, and the piston-rod D works through a 

gland E in the head O'. The inner cylinder A is provided with 

ports F, Fl at each end, which are formed through it all round, 

and which are controlled by the valves B, Bl. The annular | 
spaze a between A, A' is permanently open to exhaust or 

supply through the pipe G, while passages H, H' formed 

through the outer cylinder A! open into the space in which the 
valves B, B! reciprocate, and are controlled by them so as to 

alternately connect the ports F, F' respectively with the annular 

space a and with the passages H, H!, the action being such that 

when port F is in connection with space a the port F' is in con- | 
nection with passage H!, and when port F is in connection with 
passage H, port F! is in connection with space a. If space a 
serves as an exhaust space, the passages H, H! serve for the 
supply, and vice versd. (Accepted December 20, 1893). 


2475. T. Scott, Glasgow. Steam Winches, &c. 
{4 Figs.] February 4, 1893.—This invention relates to steam 
winches and cranes for lifting and discharging cargo on board 
ships, and consists of one eccentric A with a wiper shaft B con- 
nected to the eccentric strap K by means of levers L and M for 
working the valve C. Atthe opposite end of the wiper shaft is a 
wiper D for working the opposite valve EK. Connected to the | 

















eccentric Ais ashaft O having a helical groove G. Carried on this 
shaft O is a sleeve F having a clutch H on the outside of it, anda 
pin f on the inside of it working in the helical groove G. This 
clutch works on two feathers, and is operated by compound levers 
Q for altering the position of the eccentric A. A projection R is 
provided for throwing the strain off the pin f. (Accepted Decem- 


ber 20, 1893). 
MISCELLANEOUS, 

15,261. E. Martin, Paris. Jointless Tubes. [11 Figs.] 
August 10, 1893.—This invention relates to the manufacture of 
metal tubes without joints. A steel mandril is placed upright 
in a cylindrical mould which is surmounted by a cup having 
through its bottom a number of holea, situated about midway 
between the exterior of the mandril and the interior of the mould. 
Molten metal poured into the cup descends by these holes into 
the mould in streams which do not touch the mandril, which bad 
been previously coated with material to prevent adhesion. On 


stroke. The ram C is made of greater diameter than the tubular 
rod, the volume of water raised at each stroke being equal to what 
would be discharged by a solid ram of the samediameter. Access 
to the valves B and E is obtained through orifices covered by 








flanges at the upper and lower ends of the ram casing A 
and ram C. The pump-rod D may be guided by rollers, and at 
the upper end the discharge of the water from it takes place 
through a knee-piece into a stationary receiver at one side. 
(Accepted December 20, 1893). 


4436. C. Stott and W. H. Schofield, Rochdale 
Lancs. Carding Engines. (2 Figs.) March 1, 1893.—In 


| this invention serrated blocks b are provided on the driving 


shaft a, and are employ ed in conjunction with leather bands c, 
to which the ‘‘lags” of the creeper are secured. On the under- 
side of the bands are projections arranged at equidistant parts, 
the distances corres)onding to the pitch of the serrations, so that 
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as the shaft rotates the projecting pieces d on the bands gear 
with the blocks, and the creeper can be thus positively driven. 
The ordinary blocks provided on the lower roller are recessed at 
the parts over which the bands provided with the projecting 
parts pass, in order to allow the latter to enter, and thus allow the 
creeper to lie evenly on the surfaces of the blocks carried by the 
lower roller, (Accepted December 20, 1893). 


3576. G. Little, London. Conveyors, Elevators, 
&c. (4 Figs.) February 17, 1893.—This invention relates to 
conveyors, elevators, &c., and its object is to provide means for 
connecting them to an ordinary pitch chain. The barC, which is 
used for connecting the bucket to the pitch chain, is flat (Figs. 1 
and 2), and bears at its ends C' upon the elevator guides, and 
the bucket B is riveted on the front of the bar. The bar has one 
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the cooling of the cast the mandril is withdrawn, having cast on 
it ashort sleeve of the metal which is to form the tube. The 
whole is heated sufficiently to soften both sleeve and mandril, and | 
is reduced in diameter and extended in length by rolling, this | 
having the effect of making the mandril smaller at the middle 
than at the ends. The tube and mandril are then cut across at 
the middle so as to produce two pieces, in each of which there is | 
a tapered mandril. By rolling, the tube is stretched so as to 
loosen it from the mandril, which is withdrawn, after which the 
tube is drawn through dies. (Accepted December 20, 1898). 


23,185. F. M. Fessler and H. Wieser, Munich, 
Bavaria. Screw Clamp. [2 Figs] December 2, 1893.— 
This invention consists of a detachable screw clamp, the parts 
forming the bow being clamped by a bolt extending through all | 
parts, so that a loosening of the bow is avoided. The interme- | 
diate piece is provided with two scr2ws fixed in it, one at each 
end, and projecting outwards with their threaded ends. The | 
upper and lower crossbars are each screwed into the screws, and | 
the bolt is then passed through all three parts, which are bored | 
for its reception, and secured in position by means of a nut. | 
The clamping screw spindle fits into a thi ed orifice in the 
lower arm. To detach the clamp a nutis removed, the bolt taken 
out, and the two end pieces unscrewed, when the clamp can be | 
packed. (Accepted January 10, 1894). 


5673. R. Thomson, Whiffiet, Lanarks. Pumps. 
{4 Figs.) March 16, 1893.—This invention relates to pumps 
adapted for raising water from mines. The pump is formed with 
a ram casing A, having a clack valve B at the bottom, but the 
ram C, instead of being solid, is made hollow, and communicates | 
directly with the actuating pump-rod, which is also made 
tubular for the passage through it of the water forced upwards on 
the descent of the ram, a valve E being fitted between the ram C 
and hollow rod D, opening to let through the water on the down- 
ward stoke, and closing to retain the water raise@at the upward 





lug C2 equidistant from its ends, which fits between the two 
links A of the pitch chain, and is securely fastened in position by 
bolts E which pass through the lug and both links. When it is 
desired to fasten trays to the chain the bars are formed with ex- 
tensions to which they are secured (Figs. 3 and 4), the bar C being 
provided with a flange and lugs C% to which the bushplate B is 
secured by the rivets D1, (Accepted December 20, 1893). 


2761. N.Macbeth, Bolton, Lancs. Metallic Pistons, 
{7 Figs.] February 8, 1893.—This invention relates to pistons in- 
tended to work in horizontal cylinders. The lower part of the 
piston is provided with a block A made of antifriction metal. The 
weight of the piston is carried by this block, and as it terds by 














eee 


wearing to fit the cylinder, it acts as a packing for the part of the 
piston to which it is applied. The packing rings are made less 
than a circle to make room for the block, and their ends terminate 





at the block and are let into it. In Ramsbottom pistons the divi- 


sion walls between the grooves are cut away at the place to be 
occupied by the block, so as to form a clear space for the latter. 
Means are provided for setting up old pistons which have become 
worn. (Accepted December 20, 1£93). 


2657. E. Brook, Huddersfield. Furnaces. [3 Figs.) 
February 7, 1893.—This invention relates to the combustion of the 
gas in gas-fired reverberatory furnaces, the object heing to pro- 
vide means by which the air forthe combustion of the gas can be 
admitted into the furnace at various places, so as to localise the 
heat at any part. The air is admitted under pressure through 
perforations in the roof of the furnace, these perforations leading 











from channels 1, 2,3 which cross the rcofexternally. These channels 
are situated so as to cause combustion of the gas to take place 
where it is desired to generate the greatest heat. The flow of air 
to the channels 1, 2, 3 and perforations is controlled by valves, 
by which it can be directed into any of the channels, and thus 
enter into combustion with the gas at that part of the furnace 
where the generation of heat is required. (Accepted December 
20, 1893). 


2839. F.G. M. Stoney, Ipswich, Suffolk. Discharg- 
ing Wagons, &c. [4 Fs.) February 9, 1¢93.—This inven- 
tion consists of a cradle A composed of a rectangular horizontal 
frame, the side bars B of which are adapted to lie on the rails C, 
on which the wagonsor trucks run. The upper sides of the side 
bars are adapted to receive and support the wheels of a wagon 
when in the cradle, and the side bars have jointed to their ends 
tapered arms F, which, when laid down, form easy inclines 
for runving a wagon off the rails or ground into the cradle. The 
two arms F at each end of the cradle are fixed on a trars- 
verse rocking shaft G, fitted to the cradle, and at short distances 


























from their centres have levers swivel-jointed to them, to the outer 
ends of which the sling chains are connected, or the sling chairs 
may be connected directly tothe ramp arms. The sling chains 
depend from an upper crots-frame connected to the hoisting chain 
of the crane, this cross-frame spreading the sling chairs cornectcd 
to the craale so as to be quite clear of a wagon or truck when on 
the cradle, or when entering or leaving it. When a wagon 
has been run on to the cradle, and the hoisting operation is 
proceeded with, the first action is to turn up the ramp arms 
against the wheels of the wagon or truck, which is thereby 
held steadily in pesition on the cradle. (Accepted December 13, 
189 


UNITED STATES PATENTS AND PATENT PRACTICE 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Octr’s SuRvEYING ProrracTor.—An ingenious form of 
protractor, specially intended for plotting surveys, is now 
being manufactured by Messrs. John Davis and Son, of 
Derby, to the designs of Mr. P. J. Ogle. The instrument 
consists of an outer frame having an edge designed to 
run on a T-square, and carrying a ring graduated in 
degrees, and having marked on it the cardinal points. 
This ring can be rotated in its frame so that the meridian 
can be set at any desired angle to the T-square, and the 
drawing placed on the paper in the most convenient 
manner. Inside this intermediate ring is an inner ring, 
forming the protractor proper. This ring can be rotated 
inside the intermediate ring, and is fitted with a vernier 
and tangent screw adjustment. It has also a graduated 
cross-bar with a bevelled edge lying truly between the 
0 deg. and 180 deg. points. This edge is used as a set 
square in plotting the survey. In using the instrument 
the meridian is first laid down on the paper in any con- 
venient direction. The protractoris then laid against the 
T-square and the intermediate ring turned until its north 
and south line corresponds in direction with the meridian 

laced on the paper. In this position it is firmly clamped. 

he instrument is then brought up on the T-square to 
the initial point of the plot, and the protractor set to the 
required angle. Then the line is ruled by using the 
bevelled edge of the cross-bar as a set square, and the 
length of this line may also be set out by using the scales 
engraved thereon. To set out the second line, the instru- 
ment is moved up to the end of the first line by means 
of the T-square, the protractor again set to the correct 
angle, and the second line ruled. As will be seen, the 
instrument dispenses with the use of the parallel ruler, 
which cannot always be relied upon for long transfers, 
and should prove a very convenient device in plotting 
such surveys as can be placed on an ordinary drawing 





board. 
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THE SINKING AND EQUIPMENT OF 
SHAFTS.—No. II. 
INCLINED oR DraGonaL Swarts. 

In metalliferous mining there exists a difference 
of opinion as to the respective advantages of sink- 
ing vertical or inclined, or, as they are sometimes 
termed, diagonal, shafts. The majority of shafts 
in metallic mines are sunk on the course of the 
lodes, which enables the lode to be proved as the 
sinking goes on. 

In sinking on the lode and following its under- 
lie, the disadvantages are the deviation in the 
inclination of the lode, which sometimes plunges 
vertically and dips backwards under itself; and 
wherever a change occurs in the underlie, a corre- 
sponding angle must necessarily be introduced in 
the shaft, thereby causing endless trouble in the 
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the intermediate process of tipping and reloading 
which takes place where skips are in operation. A 
still more important consideration is that by means 
of the cage the miners and all employed below 
ground are lowered and raised to and from their 
working places by mechanical appliances instead of 
being made to climb the ladders, the exhaustion 
from which has, according to medical testimony, 
been a frequent source of disease. 

It is impossible to lay down any hard and fast 
rules as to the conditions under which vertical and 
inclined shafts should be sunk, but where the 
lodes have an underlie not exceeding 2 ft. 6 in. in 
a fathom, a vertical should be adopted, and cross- 
cuts driven to the lode. 

Where the lode underlies more than 24 ft. in 
a fathom, it would appear that the best mode of 
sinking would be to follow the lode by a diagonal 
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arrangement, and heavy friction and wear and tear 
in the working of the winding and pumping appli- 
ances. 

On the other hand, the disadvantages of sinking 
a vertical shaft are that it has to be sunk through 
hard ground, generally rock, and the lode has to 
be reached by cross-cuts, which essentially become 
longer and longer in proportion to the inclination 
of the lode as depth is attained ; and inasmuch as 
the development of the lode is so frequently a 
matter of great uncertainty, there is always a = 
mount tendency to follow the course of the lode, 
or, as the Cornish miner would say, to keep to the 
lode in preference to driving to it through hard 
rock from a vertical shaft. 

Where a vertical shaft is practicable, the ques- 
tion of its superiority over a shaft sunk on the 
course of the lode does not admit of any debate, 
for it is evident that it can be equipped with wind- 
ing and pumping machinery at considerably less 
initial cost and worked much more economically 
than an underlie shaft. 

_ Ina vertical shaft, cages are employed for draw- 
ing the stuff to the surface, and the trams into 
which the stuff is loaded at the working face are 
taken directly to the surface, thus dispensing with 


























invariably rectangular, and the average dimen- 
sions for a drawing shaft would be 6 ft. by 8 ft. ; 
but where pumps and man-ladders are fixed in the 
shaft, the section is frequently enlarged to 8 ft. by 
12 ft., or even more. Timbering is not much 
employed, except at the top of the shaft, where 
the ground is generally broken and loose, because 
the shafts are generally sunk in the older rocks, 
which are secure enough without support ; where, 
however, the ground is infirm, timbering must be 
resorted to, and frames are introduced for the pro- 
tection of the sides, and backed with boards if 
necessary. These frames are fixed at intervals 
ranging from 3 ft. to 7 ft. apart, depending upon 
the nature of the ground. The drawing of the 
stuff in vertical shafts, as already intimated, is 
effected by means of a cage suspended from the 
winding drum by a wire rope, and any tendency 
































shaft; but every such shaft should, as far as 
practicable, be sunk to an arbitrary angle coincid- 
ing as nearly as can be pre-estimated with the 
inclination of the lode, and whatever bends might 
occur in it, the shaft should be continued in the 
same angle, and the intervening ground traversed 
by short cross-cuts. In several known instances 
the lode occurs vertically to a considerable depth, 
and quite suddenly underlies at a heavy angle. In 
such event the difficulty would have to be met as 
the circumstances of the occasion might best sug- 
gest, and probably an angle in the shaft would 
inevitably result. 

In coal-mining the shaft is sunk through barren 
or unproductive ground to a certain seam or bed of 
coal known to exist at a definite depth, or approxi- 
mately so, and no development can take place 
until that particular seam is won; whereas in 
metalliferous mining, where the shaft follows the 
lode, the ground in the plane of the shaft is 
throughout productive, and working ranges are 
opened out pari passw with the progress of the 
sinking, and for that reason the permanent wind- 
ing plant is at once put down and made to serve 
the requirements of sinking at the same time. 
The section of the shaft in metallic mines is almost 









to oscillate in the shaft is guarded against by con- 
ductors, which may be of continuous iron or timber 
bars, or slides or wire ropes suspended from the 
headgear, and weighted securely at their lower 
extremities in precisely the same manner as a cage 
in a coal shaft is equipped. The stuff is filled at 
the working face into trams or small wagons, cir- 
culating upon a narrow tramway laid in the main 
headings, and they are either pushed out by manual 
labour, or, where the workings are extensive, they 
are hauled out by horses or by mechanical power 
to the shaft, through which they are drawn up in 
the cage to the surface, and returned empty again 
underground. 

In a diagonal or bent shaft the cage cannot, 
without considerable difficulty, be applied, and the 
drawing of the stuff must be performed by means 
of a skip, travelling on a skip-road. The skip is 
a trapezoidal-shaped receptacle, carried on four 
wheels, and different devices are employed for dis- 
charging its contents at the surface ; in some cases 
it discharges itself automatically. The skip shown 
in Fig. 19 is emptied or dumped automatically, 
the general arrangement of its working being 
illustrated in Figs. 17 and 18. The trailing wheels, 
it will be observed, are wider on the tread than 
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the leading pair, and at the point of landing there 
are two distinct tracks laid, the narrower or con- 
tinuous one leading off ona level plane from the 
inclined backstays of the headgear ; and the wider 
one, which is here specially introduced, following 
the backstays upwards in a line coinciding with and 
prolonging the inclination of the shaft. Thus the 
skip, when it lands, is partially carried by the 
leading wheels moving on a horizontal plane, while 
the trailing wheels continue to ascend the inclined 
plane, thereby causing the skip to automatically 
tilt and dump or discharge its contents into the 
hopper below. The skip, being so emptied of its 
contents, descends again by its own weight as the 
winding rope is being slackened out. 

Another type of skip is shown in Fig. 20, work- 
ing in much the same way as the one just described, 
but without the interposition of the extra track at 
the shaft top, and with wheels of uniform width 
on the tread. The movement of this skip is 
explained by the sketch: the front wheels, on 
reaching the top of the shaft, move outwards along 
a curved inclined plane, while the trailing wheels 
are drawn up to such a height as will bring the 
skip into the position indicated, so that it may 
empty its contents into the shoot underneath. 

In the skip shown in Figs. 21, 22, 26, and 27, 
on page 220, the discharging of the stuff is 
accomplished in an entirely different manner. 
The skip, on landing, is wound up a sufficient 
height to enable the faller shoot to drop into its 
position of rest, whereupon the skip is gently 
lowered until the angle-iron projection at the 
bottom rests on the inner edge of the faller shoot, 
and the lander or banksman opens the door by 
withdrawing a bolt, thereby allowing its contents 
to be shot down into the tram beneath. The skip 
is afterwards wound up a short distance, so as to 
enable the faller shoot to be drawn back, where- 
upon it is lowered again into the shaft. 

The carrying capacity of the skip is obviously 
a factor of importance in the output or landing 
capabilities of the shaft, and the larger the dimen- 
sions of the skip are—of course within moderate 
limits—the greater must be the drawing capacity 
of the shaft, and especially does this argument 
apply to a deep shaft. The arrangements for fill- 
ing or loading the skip at the different landings are, 
if anything, of greater importance than the wind- 
ing of the ore to the surface, for the delay is not so 
much occasioned by the winding and landing as by 
filling. The old mode of filling is with shovels, 
which must necessarily be a slow process. A better 
method is to fill from plats from which the ore is 
shot into the skips by lifting a door ; but the best 
plan is to provide at the mouthing of each level 
a hopper furnished with a shoot leading to the 
skip, so contrived, by means of shuttles or doors, 
as to only liberate from the hopper a skipful at 
a time of stuff, thus enabling the skip, on its 
reaching that particular landing, to be filled in one 
operation and returned at once to the surface, 
where it can be landed and discharged without 
any appreciable delay. 

In all metallic mines where there are no cages in 
operation, ladder-roads or man-engines must be 
provided, by means of which the miners obtain 
ingress and egress to the mine. The circulation 
by ladders not only involves a great loss of time in 
going up and down, but the violent exercise after 
a hard day’s work underground is productive of 
great exhaustion, and frequently induces diseases 
of the lungs and heart, upon which consumption 
invariably supervenes. 

These remarks apply more especially to deep 
shafts; in shallow mines the exertion is essen- 
tially not so great, and the consequences not any- 
thing like so serious. 

Where ladders are used, they are fixed in lengths 
of 24 to 30 ft., resting on platforms called sollars, 
which break the continuity of the line, as shown 
in sketch, Fig. 23, page 220. 

The evil effects of ladder-clirabing, and the preva- 
lence of pulmonary diseases, among Cornish miners 
asserted themselves so prominently, that the Royal 
Cornwall Polytechnic Society had the matter under 
serious consideration, and in the year 1833 decided 
to offer a premium for the best device for enabling 
the miners to descend and ascend the shaft with- 
out the use of the ladders, 

As the outccme of this proclamation, the double 
man-engine was suggested, and successfully in- 
stalled at the Tresavean Mine in the year 1843, 
end at the United Mines in the year 1845. At 
Tresavean the rods made three strokes a minute, 





and the rate at which the men were lifted was 
72 ft. per minute. These man-engines were em- 
ployed in the German mines of the Harz Moun- 
tains long before they were introduced into Corn- 
wall, and they were called ‘‘ Fahrkunst ” (mecha- 
nical way). They have since been largely employed 
in the mines of Belgium, where they are called 
‘* Warocquéres,” after M. Warocqué, the Belgian 
engineer by whom they were improved. The 
principle of the working of these machines is as 
follows : 

Where a double man-engine is in operation, 
there are two parallel rods tixed at an interval of 
about 18 in. apart, and actuated in opposite direc- 


tions by a steam engine in much the same manner. 


as pump-rods. To these rods are fixed, at regular 
intervals commensurate with the length of the 
stroke, steps or small platforms, with correspond- 
ing handles fixed at a convenient height above the 
step for holding on to. When the miner descends 
the shaft he steps on the platform, which should 
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Cornish mining, ‘‘ poppet head,” is a framed 
structure, as shown in Figs. 26 and 27, page 
220, surmounted by a grooved pulley, over which 
the rope is carried down the shatt from the winding 
engine, and it should be of substantial construction, 
not so much on account of the load that it has to 
carry, as the strain that would result from any 
sudden shock, to which it is more or less subject. 
A convenient and usual height for such headgear is 
30 ft., which, for the slow speed of winding obtain- 
ing in metalliferous mines, varying from 300 ft. to 
500 ft. per minute, has been found to be quite 
sufficient. 

A type of headgear that is frequently met with in 
Cornwall is that shown in Figs. 29 and 30, where 
the rope, instead of being carried directly from the 
shaft over the head pulley to the engine drum, is 
passing around a holding-down pulley. This inter- 
vention of the holding-down pulley is an utter and 
serious mistake, materially increasing the friction 
on the winding gear, and adding to the wear and 
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be level with the top of the shaft at the moment 
the rod has accomplished its upward stroke, and 
he descends with the rod until it has attained the 
end of its stroke, when he steps laterally on to 
a step at a corresponding level on the opposite rod, 
which at that moment is terminating its upward 
stroke ; he again descends with the downward 
stroke, and at its terminal point steps back to the 
platform carried on the rod on which he com- 
menced his descent, and thus, stage by stage, he 
reaches the bottom of the shaft, descending through 
a space of from 8 to 10 ft. with every stroke of 
eachrod. The ascending process is similarly accom- 
plished, by travelling with the up-stroke of the 
rods instead of the down-stroke. 

The single man-engine, which in this country is 
far more frequently met with than the double, 
works in the same manner, but the miner, on 
attaining the end of the down-stroke, instead of 
stepping on to another rod, steps on to a fixed 
platform, spaced at intervals corresponding with 
the length of the stroke, and there waits until the 
rod has reached the end of its upward stroke, 
when he steps on another platform and descends 
a stage lower. 

The sketch, Fig. 24, page 220, shows a double man- 
engine, and Fig. 25 asingle man-engine. The man- 
engine, although incomparably better than ladder- 
climbing, is not the most desirable mode of ingress 
and egress to the mine, although there exists, not 
only in the majority of metal mines, but in many of 
the coal mines, especially in Belgium, a conventional 
preference for this mode of shaft travelling as 
compared with the use of the cage, notwithstanding 
the fact that cage accidents are happily of rare 
occurrence, The headgear, or, as it is termed in 








tear of the winding rope without any compensating 
advantage. 

The winding engines in some of the older mines 
are of primitive order, but where modern engines 
have been applied they are of the ordinary hori- 
zontal type, fitted with link motion and winding 
drum operated by spur gearing having a ratio of 
three or four to one; that is to say, the engine 
makes three or four revolutions to each one of the 
drum. The power being thus multiplied, a much 
smaller engine is required than is used in coal mines, 
where they are almost without exception direct- 
acting, and a pair of engines with cylinders from 
16 in. to 20in. in diameter and 30 in. to 40 in. stroke, 
geared in the ratio of 3 to 1, is capable of serving 
the requirements of any ordinary metallic mine. 

A well-known firm of Cornish engineers, Messrs. 
Harvey, of Hayle, have recently turned out several 
compound winding engines working under a boiler 
pressure of from 80 1b. to 90 1b., which work very 
satisfactorily. This is obviously a step in the right 
direction, for fuel is invariably in metallic mines, 
on account of their geological situation, an expen- 
sive commodity, and often attended with heavy 
haulage costs. 





ENGINEERING COST ACCOUNTS. 
(Continued from page 70.) 

WE now come to the ‘‘B” sheets, in which we 
collect the charges on each of the several details 
of the contract. We have been considering the 
case of a shipbuilding yard, and will continue the 
same illustration, but our remarks will apply to 
any large engineering works with mere verbal 
alterations. In most instances, before a tender is 
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SHEET B. 
Dr. KEEL, KEELSON, STEM, AND STERNPOST H.M.S. ‘‘ ACORN.” Cr. 
| P ‘ | | } | . | 
uan- | Materials and | Salariesand | tte | = i, Quan- | Materials and | Salaries ard . 
< ra aes | Expenses. | Wages. | Trade Debite, tities. | Expenses. Wages. | Sete Crete, 
. “1892 Inia, a a | | | 1892. | t | 
January | Toshipwrights .. ..| | ea | 
To platers and riveters . | | 
To fitters ' + r | | x ; | 
February | To shipwrights és | | | February |By storesforscrapiron .. | 
To platers and riveters | | | 
To fitters sis ° | | | | | 
March To shipwrights } | | 


To blacksmiths 








To platers and riveters | | 
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| By transfer of contra to C) 
Sheet, H.M.S. Acorn 
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t The quantites of work— expressed in terms of engineering—must be inserted whenever it is possible to ascertain or define them ; and these quantities must be obtained from the engineering 


officers, and not estimated by the accountant, 
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| Materials a 


| To laying blocks ee ee 
| To keel, stem, and sternpost 
To frames ee ee a 
To deck beams .. 
To bulkheads .. - 
To watertight doors .. 
To magazine ee 
To spirit room .. 
| To cabin fistings 
| To laying decks.. oe 
| To hammock nettings . 
To davits.. ee ee 
To steam steering gear 
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sent out, a detailed estimate is carefully prepared, 
and in well-regulated establishments these estimates 
invariably follow the same general lines, and con- 
tain the same general divisions for each class of 
tender. The headings of our ‘‘ B” sheets should 
conform to the details of the estimate in such 
manner that the actual cost may at any time 
be compared with the estimated cost. In such an 
estimate we assume that keel, keelson, stem, and 
sternpost are grouped together, and we accordingly 
so head our sheet. From the ‘‘A” sheets we 
collect the expenditure in labour and materials 





(with the proportion of establishment charges 
added), and transfer them from shipwrights, 
platers, riveters, fitters, and blacksmiths, thus 


clearing those sheets as already explained. To | interest. 


\ 


is completed, when the total amount will be trans- 
ferred to the ‘‘C” sheet for the contract. Of 
course the distinction between materials and 
expenses on the one hand, and wages and salaries 
on the other, must still be maintained. 

Scrap iron is entered as a credit on this sample 
sheet ; where the scrap can be credited to a depart- 
ment (and with the exercise of a little care and intel- 
ligence this can generally be done) it is better, but 
in some instances it will be found necessary to 
credit it, as here, to a process of work, or even, 
on some occasions, to place it against the total 
contract ona ‘‘C” sheet. As, however, this isa 
departure from that detailed accuracy of cost which 
we have been diligently seeking, it should be avoided 
in all possible instances. 

And now we have to carry the sequence of 
accounts a stage further, and transfer these process 
accounts to the contract accounts. The latter are 
very simple, being merely, like the nominal 
accounts in a ledger, an index to the sheets from 
which they are compiled. We have already trans- 





ferred the costs from the various departments of 
men, with which we commenced, to the various 


| sections of work in which they are engaged, and in 


| so doing, probably, condensed the entries. 


In the 
final transfer from details of work to totals of 


| contracts, we shall still further condense these 


entries, fer in a shipyard, such as we have been 


| now considering, the contracts running at one time, 
| including repair work, will probably not exceed 


| 
| 


| three or four, which will be less than the details of 


work of one of such contracts. We give above a 
skeleton of the ‘‘C” account for H.M.S. Acorn ; 
of course, in an incomplete form, but sufficient to 
indicate the plan to be followed. 

On the debit side it will be seen we have entered 


It will occasionally happen that work is 


any practical engineer it will be evident that the| completed and the instalment passed for payment 
number of ‘‘ B” sheets open at any one time will | by the inspecting officer, but the payment is delayed 


be comparatively small, as the earlier sections of 
the work will be completed, and the sheets closed, 
before the latter portions are undertaken. We 





through non-compliance with some article of the 
spomretiens or some inadvertent departure from 
the routine of application ; more particularly is 


have said that the ‘‘A” sheets are to be closed | this likely to arise in Government or municipal 
| omnes In such cases it is only right that the 


each month, and the only outstanding items therein 
are to be the stocks carried forward; but with 


defaulting contract should be debited with its due 
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proportion of interest (and for that purpose be 
entered on the schedule of interest and deprecia- 
tion), instead of such proportion being spread over 
departments which have already completed the 
work, The circumstances, however, of different 
workshops and businesses vary so considerably, 
that we can only indicate the problem, the solution 
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of which must be left to each individual accountant, 
in accordance with those circumstances. The total 
of materials column will be added to that of the 
wages column on both sides of the account, and the 
difference between the two grand totals shows the 
profit or loss on that particular contract. It is in 
these final or ‘‘C” sheets alone that any profit or 
loss will arise, the ‘‘ A” and ‘‘ B” cost sheets being 
all exactly balanced by the transfers and stock 
carried forward. 

But we have now to prove the accuracy of our 
work, and to show, as it will certainly do, if only 
the bookkeeper has been correct in his arithmetic, 
that it agrees with the ordinary or financial books. 
For this purpose we extract an approximate profit 
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| 

















and loss account for the month, which is a matter 
of very small moment if the invoice book is properly 
kept in the manner we have suggested. We give, 
on page 219, a skeleton form of this account, but, to 
avoid duplicating it hereafter, have prepared it for 
the Puebla house of Messrs. Brown, Jones, and 
Robinson. 

The stock is the amount brought forward from 
the previous month, and is just the total of the 
amounts shown in the various ‘‘ A” sheets. Wages 
is the total of the wages sheets (excepting those 
for cartage and offices), divided into process or 
earning wages, and repairs for keeping the plant 
in running order ; the sea freight, rail carriage, an 
general purchases will be obtained from the invoice 
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CONSTRUCTED AT THE BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA. 
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bouk, and the expenses from the invoice book and | dance with the nature of the business, to meet future | It is very unlikely in large contracts that an instal- 
cash book. The administration expenses will be | contingencies ; secondly, the net profit of the | ment will be completely earned, and no second 
the salaries of the superior officers, and any expenses | business for the month. |instalment entered upon, exactly at the close of 
which may be paid them through the cash book,| On the credit side of the account we have sales, each month, although several of the sections of the 
and the estimated charges will be carefully calcu- | which we collect from a day or contract book ; in| work necessary for earning it may have been com- 
lated on the basis already explained. The difference |a shipbuilding yard this would, of course, be any | pleted and transferred to the ‘‘B” sheets, and so 
(assuming it to be a profit) we divide into two | instalments earned or repair bills delivered during | will not appear in the stock as work in progress. 
items ; first, a reserve fund to be set aside in accor-|the month. An entry is made for work estimated. | This work fora particular instalment must "Rave. 
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fore be valued, and entered on the credit side of 
the profit and loss account, deduction being made 
therefrom of any such estimates in previous 
months. Inashipyard, for instance, we will assume 
the third instalment te be payable on completion 
of three-fourths of the plating. During December 
one-fourth is completed, and isso estimated ; at 
the end of January five-eights is completed and so 
estimated, deduction being made of the December 
credit ; in February the remaining one-eighth of the 
plating will be completed, and the estimated item 
will disappear from the profit and loss account, 
and the amount of the instalment included in the 
usual way through the day or contract book, sub- 
ject, however, to a deduction therefrom of the 
amounts already estimated. We need hardly 
point out that the accountant must rely entirely 
on the technical officers, and their actual measure- 
ments, for his data, and must not indulge in any 
‘* rule-of-thumb ” speculations of his own, however 
ingenious and accountant-like they may appear. 

he amount of estimated work must also be 
adjusted in like manner in the summary trial 
balance referred to hereafter. 

Additions to plant represent the amounts trans- 
ferred to plant sheets during the month, for new 
plant, extensive repairs, or renewals. The ex- 
change may come on either side the account, as 
there is a gain or loss on remittances during the 
month, and the charges against the resident part- 
ner and London office are merely transfers of 
debits to them which have arisen on their behalf 
through the invoice and cash books and wages 
sheets. 

Now, if we take a summary of the balances 
shown in the various cost sheets for the month of 
January only, and include also estimated work, 
exchange, aud (where necessary) charges against 
partners, &¢., we shall arrive at a profic exactly 
the same as the sum of the reserve fund and 
balance profit on the debit side of the approximate 
profit and loss account. We can discard the ‘‘ A” 
sheets entirely, as they make no profit or loss, and 
the balance they carry forward is provided for in 
the item ‘‘ By stock, January 31;” but the trans- 
actions of the ‘‘B” and ‘‘C” sheets, so far only as 
they relate to January, when brought into a sum- 
mary trials balance, with the additions we have 
named, will give us the profit we require, and 
prove the correctness of the cost sheets and profit 
and loss account. 

There are one or two points to which it may be 
well to call the bookkeeper’s attention. Such 
items of management and special expenses as do 
not pass through the invoice and wages books, as 
salaries to partners or chief managers, commissions, 
and extra travelling expenses, together with any 
discounts obtained in excess of those deducted 
through the invoice book, must be carefully col- 
lected from the cash book, and passed to the 
various cost sheets to which they appertain. 
Goods or machines made for stock should have 
their actual cost ascertained in the same way as if 
made for a contract or immediate sale, and then 
transferred, at such actual cost, to the debit of 
stores account, 

(To be continued.) 





THE JOHNS HOPKINS UNIVERSITY, 
BALTIMORE, 

Tus is one of the best known in Europe of all 
American universities. Though it has completed 
only its seventeenth session, it has already ac- 
quired a reputation second to none in the country. 
Indeed, the fame of its professors, the severity of 
its examinations, and the scholarship of its gra- 
duates place it facile princeps. 


instruction. Candidates fur admission to the 
former are required to pass a matriculation ex- 
amination of rather a high standard, in order to 
‘insure that they have such a knowledge in lan- 
guages, mathematics, and science as will afford 
‘a good foundation for undergraduate study. The 
'matriculants have then open to them a liberal 
‘choice of subjects. They may elect any one of 
the seven prescribed groups of study, viz., the 
classical, mathematical-physical, chemical-bio- 
logical, physical-chemical, Latin-mathematical, 
historical-political, and modern languages. Three 
years of careful work, tested by frequent and rigid 
examinations, will secure baccalaureate honours. 

The candidate for university instruction is not 
submitted to any formal preliminary examination, 
but is required to established his proficiency by 
showing the certificate or diploma obtained at his 
last institution. Applicants for admission to these 
courses are usually distinguished graduates of 
other colleges. Instruction is given in seventeen 
principal departments of knowledge by methods 
which vary with the nature of the subject, and the 
ability of the scholars. In all, however, the aim 
seems to be not only to familiarise them with the 
work prosecuted and results obtained elsewhere, 
and thereby add to their general intellectual cul- 
ture, but also to encourage them to become inde- 
pendent and original investigators in their chosen 
tield of labour. For this purpose, the university 
supplies them within reasonable limits with books, 
apparatus, and materials ; professors give personal 
attention when needed ; seminaries are formed for 
advanced research ; and societies are organised in 
the various departments of natural science, which 
afford opportunities for the presentation and discus- 
sion of papers and original communications. 

These university courses are open to all compe- 
tent men without consideration of prospective 
degrees. Most of the students, however, on the 
conclusion of their three years’ course, proceed to 
the degree of Doctor of Philosophy. Though regu- 
larly submitted to examinations, and the constant 
supervision of their instructors, candidates for the 
Ph.D. have to passa final ordeal to test their pro- 
ficiency and thoroughness in the elected branch of 
knowledge. No wonder, then, that the degrees of 
the Johns Hopkins University are so highly 
esteemed, implying, as they do, prolonged and suc- 
cesful work under many of the most distinguished 
instructors in the country. It is quite natural that 
the Baltimore men should wish to differentiate 
themselves from the teeming number of graduates 
annually turned out by other colleges. The value 
of a degree evidently depends upon the degree- 
giver ; and as we have our M.A. Lond., Cantab., 
or Oxon., so they have their Ph. D. Johns Hop- 
kins. During the last sixteen years 341 students 
took their B.A., and 249 were advanced to the 
degree of Doctor of Philosophy. The graduates of 
Johns Hopkins will in the immediate future be able 
further to differentiate themselves by wearing 
academic costume on all fitting occasions. Com- 
mencement-day in Baltimore will then offer to the 
admiring eyeg of the crowding visitors some of the 
lively and brilliantly coloured scenes of an Oxford 
Commemoration week or a London presentation- 


day. 
The number of enrolled students in 1892-93 was 


551. No less than 441 of these were holders of 
degrees in the several faculties of other colleges 
and universities. Thus there were 14 Doctors of 
Philosophy, 61 Doctors of Medicine, 62 Masters of 
Arts, 7 Masters of Science, 3 Bachelors of Laws, 
34 Bachelors of Science, 13 Bachelors of Philo- 
is 2 and 36 holders of other degrees. 

t will be interesting to see how these ardent 





It is essentially an | aspirants after advanced knowledge distributed 


institution of advanced learning, one which begins | themselves over the vast field of learning. We 


of electrical science ; H. Newell Martin, Doctor in 
Science and in Medicine, of London University, and 
Fellow of our Royal Society ; Ira Remsen, whose 
works on chemistry are read in our advanced 
schools. In other departments we find Basil L. 
Gildersleeve, whose classical and literary achieve- 
ments have won him a triple doctorate, and Com- 
missioner William T. Harris, who is an authori- 
tative writer on the history and philosophy of 
education. 

We must also bear in mind that Dr. Sylvester 
held for several years the chair of mathematics in 
Baltimore. It was, indeed, an evil hour for Eng- 
land when she allowed one of her most gifted sons 
to leave her shores for want of appropriate emolu- 
ments, and there are many among us who remember 
the first outburst of indignation and subsequent 
prolonged expressions of regret that at last woke 
up the authorities of Oxford and won back to the 
Savilian Professorship of Geometry one of the 
greatest mathematicians of the age. 

The Johns Hopkins continues to show its appre- 
ciation of our eminent teachers by inviting them 
over to give courses of lectures on their special 
subjects. In the spring of 1892, Dr. Jebb, Regius 
Professor of Greek in Cambridge, delivered eight 
lectures on ‘* The Growth and Influence of Classical 
Greek Poetry ;” and in 1893 Dr. Tyrrell, of Dublin, 
gave a similar course on ‘‘ Latin Poetry.” 

Though the university is not very wealthy, yet 
it is able annually to offer its students twenty 
fellowships, as well as twenty university and forty- 
five Hopkins scholarships. It is understood that 
the fellowships are not rewards for learning 
acquired, as at Oxford and Cambridge, but induce- 
ments and helps to further progress, stepping- 
stones to honourable intellectual careers. The 
Fellowsare all men of a decided literary or scientific 
vocation ; and, as such, they are expected to take 
their Ph.D. degree, as well as to honour the univer- 
sity by their research, discoveries, or writings in 
return for her encouragement and assistance. 

The university scholarships (401. each) are open 
to those who have taken their baccalaureate degree ; 
they are intended as a recognition of work done as 
well as an encouragement to higher pursuits. 

The Hopkins scholarships were established by 
the founder to educate, ‘‘free of charge,” young 
men of good character and intellectual promise be- 
longing to the States of Maryland, Virginia, and 
North Carolina. It is to be regretted that there 
are not more men among our princely merchants 
and railroad kings of the generous and philanthropic 
disposition of Johns Hopkins. In no other way 
could they better dispose of their superfluous 
wealth and serve their country than by endowing 
research and making ample provision for the educa- 
tional wants of the times. 

The university provides a library of 60,000 
volumes, selected with special reference to the 
instruction given in the various departments. In 
addition to this, the reading-room receives the 
chief literary and scientific periodicals published at 
home and in Europe. The students have also free 
access to the Peabody Library, 112,000 volumes ; 
the Pratt Library, 120,000 volumes ; and the Mary- 
land Historical Society Library, 30,000 volumes. 

The university issues publications of its own in 
various branches of knowledge. Every student of 
the higher analysis knows, at least by name, the 
‘* American Journal of Mathematics.” In the 
fourteen volumes already issued, he will find details 
of the flights of the eagles of the exact sviences, 
such as Sylvester, Cayley, Poincarré, Lionville, 
Gibbs, Greenhill, Forsyth, MacMahon, Bucheim, 
Craig, &c. 

Besides this formidable quarterly, there is also 
the ‘‘ American Chemical Journal,” edited by Pro- 
fessor Ira Remsen ; the ‘‘ American Journal of 


Philology,” under the direction of Dr. Gildersleeve ; 
and ‘Studies from the Biological Laboratory,” 
under the editorial care of Dr. Martin and Pro- 
fessor Brooks. 

All these periodicals are published by the Johns 
Hopkins Press. 

In the educational section of the recent Exhibi- 
tion at Chicago, the university showed work little 
in quantity, but of the first order of merit. Every- 
thing was of intense interest to the scientific visitor. 
There were the beautiful diffraction speculum-metal 
gratings of Rutherford ; some ruled with 8000, 
and others with 17,000 lines to the square inch. 
Beside these, he found the most recent triumphs 
of the dividing engine in Rowland’s plane and con- 
cave gratings. Some of the former contain 14,000, 


its work where others leave off, one which leads find that 118 took up mathematics and astronomy, 
its students from one level tc another until they | 145 physics, 127 chemistry, 74 geology, 58 biology, 
reach the highest peaks of knowledge. |57 pathology, 58 philosophy, 120 drawing, and 
The university owes its origin to the munifi-| others took up classics, comparative philology, 
cence of a wealthy citizen of Baltimore, the late | and modern languages. 
Johns Hopkins, who bequeathed most of his large On the regular staff there were 27 professors, 6 
estate for the purpose of establishing a university associate professors, 16 associates, 10 instructors, 
and a hospital. The original endowment of the and 14 lecturers. Many of the professors are men 
former is close on 60,000/., an equal capital being | of learning and widespread reputation. The presi- 
left for the projected hospital. dent is Dr. Daniel C. Gilman, a man of general 
The university was incorporated in 1867, but scholarly accomplishments ; in the science faculty 
was not open for instruction until October, 1876. | there is Simon Newcomb, the mathematician and 
It admits two classes of students, viz., those who|astronomer, whom all the learned societies of 
wish to take up the collegiate courses leading to| Europe have honoured with their membership ; 
the B.A. degree, and those, graduates or others | Henry A. Rowland, who shares with Hertz, Lodge, 
duly qualified, who wish to follow the university ' and Fitzgerald the leadership cf the modern school 
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and others 20,000 lines, whilst several of the latter 
contain 15,000 and 20,000 of these invisible lines. 
The marvellous work done by these ruled concave 
surfaces is shown in the myriads of lines photo- 
graphically recorded in Rowland’s normal map 
spectrum of the sun, the standard for all future 
solar and general spectroscopic work. This 
small exhibit must also have fascinated the 
electrical student, for there he could see and 
examine (1) the discs with which Rowland proved 
that a rapidly rotating charge of electricity exer- 
cises an effect on a magnet similar to that produced 
by a voltaic current ; and (2) the insignificant- 
looking gold-leaf cross with which Dr. EK. H. 
Hall discovered in 1879 the rotation by a mag- 
netic field of the equipotential lines due to an 
electric current. 

This exhibit, interesting as it was, leit some- 
thing to be desired. The work of a few professors 
was there; but where were the students? Their note- 
books of chemical analysis, their biological studies, 
sketches of experiments made in the physical 
laboratory, measurements of wave-lengths, tests of 
power plants of cable and electric railroads, graphics 
of alternating-current machines, theses for the 
doctorate, and the like, would have been as appro- 
priate as serviceable. There must be a plethora 
of such work locked up in the laboratories and 
archives of the Johns Hopkins, and it must be to 
many a matter of regret that the methods of study 
and research pursued in this great university were 
not adequately illustrated in the galleries of the 
Columbian Exposition. 





LOCOMOTIVES AT THE WORLD'S COLUM- 
BIAN EXPOSITION. 

THE heaviest locomotive in the Baldwin collection 
in the Transportation Building at Chicago, was the 
stupendous engine illustrated on page 221. It weighed 
in working order nearly 100 tons, and was built for the 
heavy freight traffic on the New York, Lake Erie, and 
Western Railroad. As will be seen, it has ten-coupled 
wheels and a two-wheeled truck ; it is designed for 
burning anthracite coal, and has a long firebox of the 
Wooten type. The driver’s cab is of necessity placed 
almost midway on the boiler, the second shelter at the 
rear being for the use of the fireman. The Table below 
gives particulars of this very remarkable engine. 


PARTICULARS OF FREIGHT Locomotive, ‘‘DEcAPop” TYPE. 


Weight and General Dimensions : 

Total weight of locomotive in 

working order (actual) wi 195,000 ib, 
Total weight on driving wheels 

(actual) ... as aus nee 172,000 ., 
Total wheel base of locomotive 27 ft. 3in. 
Distance from between of front 

and back driving wheels __... My 1s 
Distance from centre of main 

driving wheels to centre of 


cylinders... aie Fe an 1, G% 
Length of main connecting-rod 

from centre to centre of 

journals ... ae ce aos eet. Oe 
Transverse distance from centre 

to centre of cylinders ... é be) Oe 


Cylinders, Valves, dc. : 
Diameter of cylinders ... High-pressure 16 in. 
aa eA . Low-pressure 27 ,, 
Stroke of piston ... ai = 28 in. 
Horizontal thickness of piston 
over piston head and follower 
plate “es as ee Riva 
Kind of piston packing ... Cast-iron rings 
sprung into 


solid head 
Lage of piston-rod ... 28% mes 4 in. 
Size of steam ports in. by 2 in. 1. 
ss  GRRRGEE ONS «5. FBR. oe Oss circular 
Greatest travel of slide valves ... in. 
Outside lap of slide valves HP. jin. 
9 ” ” LP. 8 ” 
Inside lap of slide valves i None 
Lead of slide valves in full 
stroke... aie ‘aie ee H.P. 4, in. 
Lead of slide valves in full 
stroke ee «ee eee eee LaP. 5 ” 
Throw of upper end of reverse 
lever from Fall gear forward to 
full gear backward, measured 
on the chord of the arc of its 
throw... ve ra ee 54 in, 
Sectional area of opening in 
each steam pipe connected 
with cylinder Aes ee 30 sq. in. 
Wheels, &c,: 
Diameter of driving wheels out- 
side of tyres... nee ae 50 in. 
Diameter of truck wheels : 30 ,, 


Size of driving axle journals, dia- 
meter and length Ve ee 9 in. by 10 in. 
Size of truck axle journals oes ee 
»» Main crankpin journals 7 ,, 7h,, 





4} in, by 34 in. front 
and back 


74 in. by 54 in. 


Size of coupling-rod tag ps. 


5 in. by 5 in. inter- 
mediate 
Length of driving springs, centre ; 
to centre of hangers ‘sis 34 in. 
Boiler: . 
Description of boiler... 3 Straight 
Inside diameter of smallest boiler 
ring aa pics ae asa 744 in. 
Material of barrel of boiler __... Steel 
Thickness of plates in barrel of 
boiler ae 


2 in. ; 
. Butt-jointed, with 
double covering 


Kind of horizontal seams 


strips 

Kind of circumferential seams... Double-riveted lap 
Material of tubes... me ... Iron, No. 11 W.G. 
Number of tubes ... es oa 354 
Diameter of tubes outside a 2 in. 
Distance between centres of 

tubes haa sus se =a 
Length of tubes over tubeplates 
Length of firebox inside(Wooten 

type) tf. 


23 .. 
12 ft. C} in. 
10 ft. 11,% in. 


Width of firebox inside ... : 8 ft. 28 in. 
epth of firebox from under- . : 
side ot crown plate to bottom 54 in. — Om. 


of mud ring _... as 
Water spaces, sides, back, and 

front of firebox... pip Sis 34 in. 
Material of outside shell of fire- 


x ai <a Se a Steel 
Thickness of plates of outside 

shell of firebox .. ai eg din. 

Material of inside of firebox ... Steel 


Thickness of plates in sides, 


5 j 2 
back end, and crown of fire- + 15 "+ Saag and 


Material of firebox tube sheet ... Steel 
<a smokebox ,, os PS 
Thickness of front and back 
tubeplates ea ? in. and 4 in. 


Crown plate is stayed with ... 14 in. radial stays 
Diameter and height of dome... 29} in. by 26 in. 
Working steam pressure per 


square inch 180 Ib. 
Kind of grate Rocking bars 
Width of bars din. 


pa openings between bars #» 
Grate surface 89.5 sq. ft. 


Heating surface in firebox... : 43 4 
* a» of tubes 2208.8 ,, 
Total heating surface... BS 2443.1 ,, 


Kind of blast nozzle __... aKa Double high 
Diameter of blast nozzles (three 
sizes provided) ... * ... 44 in., 47 in., & 5 in. 
Smallest inside diameter of 
smoke stack 18 in. 


Height from top of rails to top 


of smoke stack ... ; 15 ft. 64 in. 
Smokebox ... oe Fé ‘eh 68 in. 
Tender : 
Weight of tender empty (actual) 34,000 Ib. 
oa ee with fuel and 
water, full a oad ree 89,420 ,, 
Number of wheels under tender 8 


Diameter of tender wheels _... 33 in. 
Size of journals of tender axles, 


diameter and length ... 43 in. by 9 in. 
Total wheel base of tender 16 ft. 8 in. 
Distance from centre to centre 

of truck wheelsof tender... i oa 
Water capacity of tank (in gal- 

lons of 231 cubic inches) ; 4500 gals. 
Fuel capacity of tender ... 8 tons 

Engine and Tender : 

Total wheel base of engine and 

tender ... es asa vat 53 ft. 43 in. 
Total length of engine and 

tender over all ... aa aie GF & 





THE ‘‘ NETHERLANDS.” 
(From our New York CorRRESPONDENT. ) 


Tus is not, as some might infer from the title, a 
treatise on Holland, Belgium, &c. Our American 


topic, and after his work no one will venture to write 


perament. A glance at the engraving (Fig 1, page 224) 
will show more of the nature of this article than any de- 
scription, for the eye is a far better educator than the 
ear, a? the plate is from an instantaneous photo- 


ph. 

Progress is the unwritten law of the Hoboken Ferry 
Company, as well as of its distinguished president, 
Colonel E. A. Stevens, and of his able assistant, Cap- 
C. W. Woolsey, superintendent. In building this 
fourth double-ended screw ferryboat, these gentlemen 
have sought to improve on the three which have pre- 
ceded it, and all who were on the trial trip of the 
Netherlands are prepared to indorse the success of the 





effort. The route was down New York Bay to 
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Robbins Reef, and up the Hudson River to Fort 
Washington. 

The Netherlands was launched in April last; she 
was built entirely of steel, from model and specifica- 
tions prepared by Colonel Stevens. She has 200 ft. 
length of keel, 209 ft. length over all, 42 ft. beam, 
62 tt. beam over guards, and 17 ft. depth of hold. 
She was launched in April, 1893, from the ways of T. S. 
Marvel and Co., at pte Ry where the other three 
boats were built. In Colonel Stevens’ paper presented 
at the meeting of the Marine Engineers in New York, 
already published in abstract on page 782 of the last 
volume of ENGINEERING, he speaks of this boat, con- 
trasting it with the others. 

The Bergen, described in ENGINEERING, vol. xlix., 
page 192, was the first screw ferryboat in New York 
Harbour. It was prophesied her shaft would get 





| out of line, and her propeller blades would be broken 


by the ice; her bearings would become heated, and 
there would be difficulty in stopping her. In fact, 
ercakers (not the Hon. Richard, of Tammany Hall) 
lay awake nights devising disasters, using their in- 
genuity and, so to speak, ‘‘ cussedness,” in inventing 
possible ones. None of these predictions have come 


| true, and we make a few extracts from the above- 


mentioned paper to show in what respects the 
Netherlands is an improvement on the Bergen. The 
midship sections of both are shown on page 225, Fig. 5, 
and it is to be remarked that the beam of the 
Netherlands, both at the gunwale and at the load- 
water level, is greater than the Bergen’s, that she is 
fuller in the garboards, and that the system of framing 
is quite different. The Bergen’s stability, while ample 
for a single-deck vessel, is not as great as desirable 
for double-decking, which has become a necessity on 
many routes, notably on the Barclay-street ferry. The 
increased beam at gunwale shortens the overhang of 
the guards—a most desirable feature—while the in- 
creased flare of the side decreases the risk of damage 
below the water-line in the case of collision ; and it 
must be borne in mind that every ferryboat has to 
receive many a hard knock in collisions, 

In general shape the Netherlands is fuller in the 
ends of her upper body, thus insuring greater longi- 
tudinal stability, and her lines show more power 
with a fairer form. The most marked change is in 
the greater ‘‘cut-out” at the ends. The distance 
between the stems and sternposts in the Bergen is 
11 ft., in the Netherlands 16 ft. 

The racks which guide the boat on entering her slip 
and retain her in position are made of pile work. 
With increasing weight and speed of boats the repair 
and renewal of these racks becomes a most important 
feature. A limit is set to draught by the necessity 
of having as short a pile above the mud as possible. 
Excessive stability or rigidity is objectionable, because 
they are found to add to the severity of the impact 
against these racks. When the rack is struck the 
engines are usually stopped, and the vessel is then 
forging ahead by her momentum (or fore-reaching) ; if 
left to herself she will keep her head against the rack, 
pushing it out as she advances, This in itself is in- 
jurious, but not to so great an extent as the first blow 
it delivered at an unfavourable angle. 

The Bergen, it was found after stopping the engine, 
could not be readily steered, and, consequently, was 
apt to hit the rack a destructive blow, and to “ride 
itdown.” Toavoid this, the only means was to check 
her headway by backing. This involves a loss of 
time. The changes in the Netherlands to avoid this 
fault were the greater ‘‘ cut-out” above mentioned, 
an increase in the breadth of the rudder, and the use 
of a three-bladed propeller of 11 ft. pitch, instead of 
a four-bladed one of 9 ft. 3 in. pitch in the Bergen. 
These means have met the end aimed at in a very 
gratifying manner. In the construction of the Bergen 
the longitudinal bulkheads were designed and built 
mainly to subdivide the hull, and the deck was of 
the type usual in river craft. 

The midship section of the Netherlands also shows 
the methods employed to prevent the rigidity of the 
deck from acting injuriously on the racks. In general 
it is effected by the greater cut-out at the ends, and 


historian, Mr. Motley, has completely exhausted this | the increased distance between the stems and stern- 


t. In the Bergen this is 11 ft., but in the Nether- 


on this subject until some iconoclast discovers that lands it is 16 ft. The rudder is also broader in the 
the Duke of Alva was a most humane man and fairly | latter, and the propeller is three-bladed, with 11 ft. 
entitled to canonisation, and that hisso-called cruelties | pitch, instead of, as in the Bergen, four-bladed, with 
were merely exhibitions of a playful and humorous tem- | 9 ft. 3 in. pitch. It is of manganese bronze, 


The experts were also pleased with the method of 
fastening the deck to the hull, which is described by 
Colonel Stevens in his paper as follows: 

**Steel bulb angles spaced about 8 ft. apart are used 
for the main deck beams, and are bent down so as to 
go under the lodger plate in the usual fashion. Between 
the coamings and the team gangways these beams are 
covered over witha system of bridge plates, with corru- 
gations, which latter are filled on the upper side with 
white pine nailing strips, laid in a waterproof mixture. 
To these nailing strips the sheathing necessary for the 
safe handling of team traffic is attached. The iron 
deck beams have a firm attachment to the upper chord 
of the bulkhead structure, which carries a heavy longi- 
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tudinal plate forming the — member of the longi- 
tudinal girder. The deck beams for the passenger 
space are of white pine ; they foot on this longitudinal 
plate, and are firmly attached thereto, These beams 
serve the double purpose of carrying the passenger 
load and of acting as struts to hold the guard structure 
in its position. These duties, however, require no such 
strength as would be required for deck beams under the 
deck. The saving in weight is very considerable, and the 
trough sections running fore and aft are a very valu- 
able feature in the longitudinal strength of the hull. 
In the Netherlands the bulkhead construction is 
carried to the deck by means of vertical and diagonal 
angles. Over the top is worked horizontally the longi- 
tudinal plate to which I have alluded, and an angle 
which receives any thrust from the end of the pas- 
senger deck beams, and further serves to strengthen 
the upper member of the bulkheads, Forward of 
the collision compartment the bulkheads are continued 
in the shape of lattice girders to the ends of the boat. 
These longitudinal girders coincide closely with the 
bilkheads between the team and passenger spaces, and 
therefore serve to take up the strain due to the weight 
of the larger portion of the joiner work, and in a most 
direct and effective manner. The sections of the 
Netherlands, as a whole, are those of a deck truss 
bridge; the longitudinal bulkheads and their con- 
tinuation form the trusses; the bottom is formed b 
the bottom of the vessel, and the deck by the dec 
beams and the trough sections. The spaces in the 
wings beyond the longitudinal bulkheads were con- 
sidered and treated merely as buoyancy chambers, 
requisite in the peculiar service for which this peculiar 
bridge was designed. The passenger decks may be 
considered much in the light of a covered passenger 
platform, bracketed to the side of the truss bridge. 
The necessity for providing for collisions with ice and 
other vessels insures more than sufficient strength for 
~~ such purpose.” 

‘he engines and boilers were built by that cele- 
brated firm, W. and A. Fletcher and Co., who con- 
structed those of the other boats. It suffices to say 
that Colonel Stevens knows where to get the best and 
most ea ee work. The engines are double-com- 
pound, with cylinders 18 in. and 38 in. in diameter, 





and the stroke is 28 in., which is an increase, and 
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Fig. 1. 


PARTICULARS OF 


PERFORMANCES OF Hupson River Ferris. 





** Netherlands.” 
Double Compound, 
18 in. and 38 in. in 
Diameter by 28 in. 

Stroke, 


* Bremen.” 
Double Compound, 
20 in. and 36 in. in 
Diameter by 28 in. 

Stroke. 


"‘ Bergen.” 
Triple-Expansion, 
184 in., 27 in., and 
42 in. in Diameter 

by 24 in, Stroke. | 


* Orange.” 
Single Cylinder, 
46 in. in Diameter | 

| by 10in. Stroke. | 


| 
| Trial Ferry |TrialTrip, Ferry 
Trip. | Service. |P.M. Test. Service. 


| Trial Ferry 
| Service. 


| Trial 
Trip. 


Ferry 
Service. 





Not yet 
tried in 
service on 
the ferry. 


Boiler pressure in pounds per 
above atmosphere me . me 
Vacuum in inches of mercury .. os aS) 
Revolutions per minute—average for time 
engine was tested 4 ee | 
Average horse-power of main engine .. 
Ratio of expansion from point of cut-off 
Steam per hour per H.P. of main engines for) 
all pu es 
Steam per hour 
circular pumps .. - aa oe < 
Steam per hour per H.P. for mainengine ..| 
Speed in statute miles per hour os an 
Per cent. of slip Se oe oe oof 
Boiler evaporation per pound cf coal from| 
temperature of hot-well and actual and 
sure 8 oe oe ee ee + 


equare inch 
“ | 98 
26 


115 
778 
10.3 


20.7 


18.6 
18.1 
12.4 
13.3 


100.8 
25.8 


119.0 
737.13 
13.26 


19.88 


17.35 
16.85 
12.4 
14.8 


32 
27 


114 
27 


144 
700 


100 
27 


140 
650 
9 


22.9 


110 
24 


102 
603 
10.3 
23.1 


19.9 
19.4 


25.4 
810 
2.1 


24.7 


| 
| 





| 
per H.P. for engine asa | 
24.4 


14.0 
26.0 





8.8 8.5 











| 8.42 


86 oe | 





The speed and slip of Netherlands are estimated, the trials not having as yet progressed far enough to determine them accurately. 


caused by the increased pitch of the screw. The boilers | painted above, was designed by Mr. Robert Stevens, 
are of the Admiralty type, built for a pressure of | second vice-president of the company, in the old 
140 lb., and an increased draught in the lower part is | colonial style. The joiner work was all built at the 
effected by working two flues of 6-in. and two flues of | company’s shops. The appearance is rich, and the 
8-in. diameter below the tubes. There is also a donkey | impression on the inshaber is most satisfactory ; 
boiler and independent air and circulating pumps from | everything is in the best of taste. The cabins are 
the George F. Blake Company. heated by a system of hot blast, designed by the B. F. 

Dr. Charles E, Ongley has designed some devices, | Sturtevant Company, and the temperature is well 
which are working well, as follows : controlled. 

‘*The whistle can be blown automatically in a fog,so| The electrical equipment consists of a 225-light 
as to give the signal customary for the Hoboken ferries. dynamo and a 50-light dynamo. The electrical equip- 

‘*There is also in the pilot-house an electric gear for ment was supplied by the General Electric Company. 
starting, stopping, and reversing the engines of the|The small dynamo is so arranged as to supply the 
vessel directly from the pilot-house. This attachment | lights below during the day, and is also connected 
is of great value in giving the pilot more complete | with the sailing lights and a moderate number of lights 
control of his vessel.” | on deck, 

The cabins are shown in Figs. 2to 5. It may besaid| The above Table shows the comparison between 
that the joiner work, which was of mahogany seats this latest achievement and those preceding her, and 
and wainscoting, with fluted columns, and white forms a fitting close to this article. 
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GLASGOW BRIDGE. 


At the present moment, when the fate of Glasgow 
Bridge is gradually being decided, some account of the 
structure itself, and the numerous projects mooted for 
dealing with it, may be entered upon, not merely in 
view of the local interest felt in the matter, but on the 
broader and wider basis of an historical account of the 
work of a famous engineer which for the last twenty 
years has formed the theme of constant professional 
reports and numerous designs for strengthening, 
widening, and otherwise improving. 

The earliest bridge spanning the Clyde at the site 
now under consideration, was commenced on September 
29, 1768, the foundation stone being laid by Lord 
Provost Murdoch, of whom King George III. is re- 

orted to have spoken as the ‘‘ handsomest Scotchman 
= had ever seen.” The structure, which consisted 
of seven arches, was designed by Robert Mylne, 

the engineer of old Blackfriars Bridge over the 
Thames, and was carried out by John Adam, the 
famous builder of the day, at a cost of 9000/. 
The commencement of the work was marred by an 
unfortunate occurrence, Lord Provost George Mur- 
doch, who laid the first stone as acting Provincial 
Grand Masier Mason, having neglected to apply to the 
Grand Lodge for their sanction and authority on this 
occasion, being threatened with Masonic censure. 

The structure, which was opened for traffic on 
January 2, 1772, and bore the name of the New or 
Jamaica Bridge, had a total width of only 30 ft. 
between the parapets; 5 ft. on either side being de- 
voted to a footpath. Over each pier was a circular 
opening, ‘‘ intended partly to relieve the pressure in 
case the river in spate should rise so high, and 
chiefly to give lightness to the superstructure.” 
The following account of the structure is given by 
Denholm: ‘‘ Upon the bridge are placed a number of 
lamps, which, in the night, when lighted, have a beauti- 
ful effect, appearing in the form of an immense bow 
extending betwixt the banks and reflecting their images 
in the water. This is particularly observable from the 
west,” 

The growing commerce of Glasgow and the improve- 
ments on the River Clyde by Golborne, Watt, and 
Rennie, necessitated in time increased facilities; and the 
bridge trustees called in Thomas Telford, who designed 
the present structure to occupy the site of the New or 
Jamaica Bridge. The foundation stone of the present 
bridge, known indifferently as ‘‘Glasgow Bridge ” or 
‘* Jamaica Bridge,” was laid on September 3, 1833, by 
Mr. James Ewing, M.P., of Strathleven, Lord Provost 
of Glasgow, and the structure was opened for traffic on 
January 1, 1836, or one year previous to the contract 
time, Telford, who died in 1834, not living to witness 
the completion of one of his noblest masterpieces, A 
pleasing feature in connection with the work was a 
presentation by the bridge trustees of two valuable 
pieces of plate to the contractors, Messrs. John Gibb 
and Son, of Aberdeen, ‘‘ in testimony of the high sense 
they entertained of their zeal and fidelity.” The total 
cost was 38,000/., including 4000/. for land compen- 
sation. 

The bridge (see Figs. 1 to 3, page 232), which at the 
time of its construction was the widest in the kingdom, 
has a clear width between the parapets of 58 ft., and of 
60 ft. measured on the soffit of thearches, A footpath 
on either side occupies 12 ft., leaving a roadway in the 
centre of 34 ft. for vehicular traffic, which is divided 
into four streams, the light fast traffic inside, and a 
stream of heavy slow traffic next to the footpath on 
each side, 

The structure consists of seven segmental arches 
diminishing in their span towards the abutments; 
that in the centre has an opening of 58 ft. 6 in., anda 
versed sine of 10 ft. 9in. ; the two adjoining arches 
are 57 ft. 9in., with versed sines of 10 ft. 5 in. ; the 
next two 55 ft. 6 in., with versed sines of 9 ft. 8 in., 
and the two adjoining the abutments are each 52 ft., 
with versed sines of 8 ft. 3in. The piers of the centre 
arch are 9 ft. in thickness, the next 8 ft. 6 in., and the 
others 8 ft., the waterway in the clear being 389 ft., 
and the clear width between the abutments 440 ft. 


The cutwaters of the piers, the outer spandril walls, | and soundings of the bed of the river, and executed 


the ringhead or outer arch-stones, and the parapets 


are of granite, the other portions of the piers and | crete, and at the sarae time recommended that a careful 


arches being of freestone. The piers are founded on 


piles about 12 ft. in length, the outer rows being| the foundations. 
about 15 ft. long. On the top of these piles cross- | mendation, a further examination and report were made 


sleepers are laid, and two layers of planking, on 


which the stonework of the bridge is built. Wrought-| the slightest indication of any subsidence or fracture 
iron ragged bolts } in. in diameter secure the sleepers| of any kind” was to be seen, and ‘‘ considered the 
to the head of each pile, and hand-set rubble laid in | bridge to be quite secure at the present time.” 


water-lime mortar was filled in between each row of 


sleepers. The rubble backing of the spandrils con-| actively canvassed, and Messrs. Bell and Miller pre- 
sists of hammer-dressed rubble masonry, whilst the | pared designs for increasing the width of the existing 
iaterior spandrils are of rubble masonry, hammer- brates © 

dcessed, and laid flush in water-lime mortar. The | being sunk on either side of each pier to carry the addi- 
spandril hearting is built up solid between the backs | tion, and cast-iron arch ribs spanning from pier to pier. 


of the arch-stones to 6 ft. above the level of the 


springing, and is similarly composed of hammer- | mentary powers were sought and obtained in 1886, the 
dressed rubble masonry flushed in water-lime mortar. | Act also providing for the winding up of the bridges 


through the arch-stones of the bridge and continued 
down the abutments. 

Having now dealtin brief outline with Telford’s famous 
bridge, we pass to some account of the various pro- 
posals for widening, strengthening, or replacing the 
structure. The earliest propesal for widening Glas- 

ow Bridge which took definite shape was made as 
ar back as November, 1872, when the Caledonian 
Railway Company, desirous of crossing the Clyde 
and on Pass the present Central Station their terminus, 
deposited a Bill in Parliament for the requisite 
powers. 

The project consisted in widening the bridge on the 
west or down-stream side, and carrying the railway 
overhead above the widened portion on girders sup- 
ported oniron columns (Fig. 4). Parliamentary powers 
were sought and obtained, but the proposal was ulti- 
mately abandoned, the Caledonian Railway Company 
eventually electing for various reasons to cross the 
river 100 ft. lower down, and to construct the present 
lattice girder iron structure, which is shown in Fig. 7, 
and of which Sir William Arrol was contractor. 
The Caledonian Railway Company paid the Glasgow 
Bridge Trustees a sum of 25,000/. as compensation 
for abandoning the proposed widening, and this 
money, together with accrued interest, still remains 
in hand for expenditure on the widening of the 
structure. 

It may here be mentioned incidentally that the 
Clyde Trust also received from the railway company a 
sum of 22,500/. for a similar reason, in addition to a 
further sum of 48,000/. as compensation in connection 
with the railway bridge authorised in 1875, and 
actually constructed. 

Though the Caledonian Railway Company’s scheme 
for widening Glasgow Bridge was finally abandoned, 
the structure from that date up to the present time 
has engaged the constant attention of the municipal 
authorities. Shortly afterwards, viz., in 1875, Messrs. 
Bell and Miller were instructed to examine and report 
on the bridge, as well as the foundations and condi- 
tion of the bed of the river. The following year the 
same engineers examined the Clyde from the weir 
down to Glasgow Bridge, and included in their report 
recommendations in regard to widening the structure. 
In 1877 the proposals to form subways under the 
abutments, thus relieving the traffic by keeping cross 
streams of vehicles at different levels, were promi- 
nently discussed ; and though a report specially bear- 
ing on this mode of solving the difficulties under con- 
sideration was drawn up by Messrs. Bell and Miller, 
and laid before the bridge trustees, this idea was per- 
mitted to lapse. 

The next year, viz., 1878, the widening question 
again came to the front, and the same firm designed 
and estimated for the erection on the west side of the 
existing structure of an independent cast-iron arch 
bridge, 30 ft. in width, with two piers, the centre 
and side spans being respectively 187 ft. and 111 ft., 
and the cost being iplaced at 43,000/. An alterna- 
tive scheme, viz., for replacing the existing struc- 
ture by an entirely new bridge, was also put 
forward on lines similar to the proposed widening, 
viz., three cast-iron arches, 187 ft. at the centre, and 
111 ft. at the sides, and 100 ft. in width, and estimated 
to cost 105,000/. (see Fig. 5). 

Parliamentary plans were prepared, but in March, 
1879, it was decided to proceed no further in the 
matter, the cost being deemed too great, and heavy 
claims for compensation if the work proceeded being 
threatened. Notwithstanding the abandonment of 
these schemes, the bridge remained under careful super- 
vision, and shortly afterwards Messrs, Bell and Miller 
reported that the structure was too weak for the 
heavy loads, ranging as high as 70 to 80 tons, which 
had been permitted to cross. 

A regulation in 1880 closed the structure to traction 
engines, whilst four years later the load permitted on 
the bridge was limited to 12 tons. The removal of 
the weir above Glasgow Bridge in 1880 occasioned re- 
newed anxiety in regard to the piers, and during 
1881-2 Messrs. Bell and Miller carried out a thorough 
examination of the foundations, with a survey, levels 


protective works round the piers by depositing con- 


watch should be kept over both the bed of the river and 
In accordance with such recom- 


by these engineers in 1883-4, who found that ‘not 
In 1885 the widening of Glasgow Bridge was again 
y 15 ft. on either side, cast-iron cylinders 


After much discussiun and consideration, Parlia- 





The water is carried off by iron deain-pip23 passing! trust and transference of the administration to the 





Police Commissioners of Glasgow, viz., to Glasgow 
Town Council in such capacity. The engineers’ 
estimate was 31,710/. for the widening and 7090/. for 
strengthening the present bridge. On tenders being 
opened in July, 1887, the lowest offer was found to 
be 38,4807. for the widening, and 6649/. for the 
strengthening. 

As the available assets in hand at that time only 
amounted to 36,611/., being made up of 32,708/., the 
Caledonian Railway compensation (with accrued 
interest), and 3903/. assets belonging to the bridges 
fund, it was agreed ‘‘that in respect of the lowest 
offer lodged so far exceeding the estimated cost and 
the amount at credit of the magistrates and council 
available for carrying out the work, the matter should 
be allowed to lie over in the meantime.” A proposal 
to widen by 11 ft. only on each side, thereby effecting 
a saving estimated by the engineers at 4000/. on the 
above figures, was put forward, but likewise lapsed. 

After some reference and delay, and then an entirely 
new structure, the matter was allowed to rest until 
1889, when the late Mr. Carrick, city architect for 
Glasgow, intimated an alteration in the bed of the 
river, which appeared to call for immediate action on 
the part of the town council. Messrs. Bell and Miller 
were accordingly instructed to again examine the 
structure, and after an exhaustive survey and sound- 
ings of the River Clyde, both above and below Glas- 
gow Bridge, that firm once more recommended fre- 
quent and careful observations, as the scour had 
increased. 

Some little time afterwards, the town council called 
in Mr. George Miller Cunningham, of Messrs, 
Cunningham, Blyth, and Westland, requesting him to 
‘*advise the magistrates and council as to the present 
condition of the bridge, and, if dangerous, whether he 
would recommend that it should be strengthened in 
any way, or taken down and rebuilt.” In March, 
1889, Mr. Cunningham reported that he found ‘‘ no 
appearance whatever of any sinking in the foun- 
dations, the masonry of the piers being without a 
flaw,” and that, though there were numerous cracks 
in the freestone portions of the arches, there were 
no appearances of crushing or cracks in the granite, 
and that the ‘‘ real question as to the stability of the 
bridge is one entirely connected with the security of 
the foundations.” 

‘“‘Had no alterations,” Mr. Cunningham adds, 
‘*taken place in the bed of the river, the bridge might 
have remained secure for many years, but the deepen- 
ing of the channel, both immediately above and below 
it, and the consequent deepening of the channel through 
the arches, has entirely changed its condition. I find 
that, at a distance of only 50 ft. above the bridge, the 
bed of the river, in line of the four northmost piers, is 
slightly below the level of the stonework of these 
piers, while at a distance of 50 ft. below the bridge it 
is very considerably below the level of the bottom of 
the stone foundations. Underneath the bridge itself 
the piers have been so far protected by rubble and 
concrete bags around them, still in the centre of each 
of the five northmost arches the bed of the river is 
deeper than the lowest course of the masonry founda- 
tions. Considering that the bed of the river at this 
part consists almost entirely of fine sand, with an ad- 
mixture of clay and mud, this is not a state of matters 
which should be allowed to remain. The real risk to 
the bridge arises from the danger which might be 
caused by a block of ice forming about it, and crushing 
through the arches in such a way as to destroy or 
undermine the piles on which the bridge stands ; the 
same danger may arise from any obstruction taking place 
in any of the arches, and causing a scour through them. 
My attention has, therefore, been specially directed as 
to how the foundations can be so secured as to be free 
from any damage arising from the above or similar 
causes, and it is with regret that I have come to the 
conclusion that, consistent with the maintenance of the 
navigation, the existing piers cannot be sufficiently 
— and that the only effectual remedy is to take 

own the bridge and found it on the rock, which we 
know to beat a depth of about 85 ft. below high-water 
ordinary spring tides. I have the less hesitation in 
recommending this course as the bridge is admittedly 
too narrow for the great amount of traffic now passing 
over it.” 
The following year Mr. Cunningham again examined 
the bridge, and under date September 29, 1890, wrote : 
‘* As instructed, I have again made a careful inspec- 
tion of Glasgow Bridge, and have taken cross-sections 
of the river on the same lines as those taken in former 
years. To avoid confusion, I have only laid down on 
the sections sent herewith the lines indicating the 
bed of the river as in 1889 and as in August this year. 
These show that while above, or on the east side of 
the bridge, very little alteration has taken place in the 
river bed, underneath the bridge itself, and imme- 
diately to the west of it, there is a continuous deepen- 
ing of the channel, in some instances toa rather serious 
extent. In regard to the bridge itself, I cannot detect 
any alterations since I examined it last year. The 
cracks in the arch-stones referred to in my former 





report have not increased in any degree. Generally 
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I adhere to the opinion I expressed in my last 
report.” 

Anxious to obtain all possible guidance in a matter 
of such moment, the town council requested an opinion 
from Sir William Arrol, whose experience with the 
adjoining railway bridge gave additional value to his 
views. 

Sir William’s report stated he was ‘‘ satisfied that it 
would be impossible either to widen or strengthen the 
bridge satisfactorily in its present condition. From 
the nature of the material in the bed of the river, it 
would be impossible either to underpin or underbuild 
it, as has been done in some other cases, or to attempt 
to strengthen it by putting concrete around the piers ; 
it would only increase the danger of setting up a scour 
and undermine the foundations of the piers, as I find 
there is considerable scour behind the concrete bags 
that were put in some time ago, and should there be 
any temporary obstruction on the piers, such as a 
steamer, or ice, or timber getting jammed across the 
bridge, it might take away any of the piers in a day’s 
time, as I have personally seen the bed of the river 
scoured 11 ft. in one night within 50 ft. of the bridge. 
I have read Mr. Cunningham’s reports, and I entirely 
concur in all that he has said, and that the only satis- 
factory way of dealing with the bridge would be its 
entire removal and erect a new bridge with founda- 
tions to the rock.” 

Two designs now fall to be noticed—viz., the 120-ft. 
bridge proposed by Messrs. Bell and Miller, and a 
widening scheme mooted in 1891 by Messrs. Crouch 
and Hogg. Messrs. Bell and Miller’s design provided 
for an entirely new bridge, having a total width of 
120 ft., and consisting of three granite arches having 
spans of 130 ft., 150 ft., and 130 ft. respectively. The 
various streams of traffic were amply accommodated 
in this structure, and a handsome model fully demon- 
strated the entire proposal. The piers were to be 
founded on cast-iron cylinders filled with concrete 
and carried down to the rock. The total cost was 
estimated at 110,000/. Fig. 6 portrays this design. 

The proposal (Figs. 7 and 8) mooted by Messrs. 
Crouch and Hogg was for widening the existing struc- 
ture 42 ft. on the west or down-stream side, such 
arrangement permitting the heavy or cross-harbour 
traffic to occupy the new or strong portion of the 
bridge, which would be founded on caissons filled 
with concrete, and carried down to a sufficient depth 
to insure a reliable foundation, a feature of the design 
being the placing of the water pipes beneath the 
central island platform in the space occurring between 
the old and new portions. The entire cost of this pro- 
posal was estimated not to exceed 45,000/. 

But to return to the town council. That body in- 
structed Mr. Cunningham to prepare parliamentary 
plans for a new bridge in February, 1891, and in 
October of the same year accepted the scheme and ap- 
pointed that gentleman as engineer for the erection 
of the new structure. A granite bridge, with five 
arches, was originally designed, but owing to such 
arrangement failing to coincide with the piers of 
the Caledonian Railway Bridge, and thus impeding 
the navigation, it was decided to meet the wishes 
of the Clyde Trustees to substitute four arches 
for the five at first given, so as to obstruct the 
passage of vessels as little as possible by making the 
piers of the new structure line, as far as possible, 
with those of the railway bridge. The centre arches 
are each 92 ft. span, with a headway above high water 
of 18 ft., whilst those on either side have a span of 
88 ft., and a maximum headway above high water 
of 15 ft. 8iu., the total width of the structure being 
100 ft., permitting of a 10-ft. footpath on the west 
side adjoining a 20-ft. roadway, with a 15-ft. island foot- 
path, followed by a 40-ft. roadway, with a 15-ft. foot- 
path on the east side (Fig. 9). 

The parliamentary estimate of the engineer was 
132,000/., such sum including 10 per cent. for contin- 
gencies. A further feature of the scheme was the 
proposed partial re-erection at Glasgow Green of Tel- 
ford’s bridge, and this addition was estimated by the 
engineer to cost 51,0001. 

A service bridge resting on piles, and composed of 
steel girders 60 ft. wide between the parapets, and 
having eight spans ranging from 46 ft. to 74 ft., 
was at once put in hand, being placed 50 ft. to the east 
of the existing structure, and is now completed. 
Tenders for the new bridge, including the removal and 
partial re-erection of the present structure, were then 
invited, with the result that the lowest offer for the 
work was 242,275/. 4s. 8d.; or, alternatively, if Italian 
granite were permitted in lieu of Scotch or English 
granite, 230,002/. 16s. 2d. This heavy excess of 
estimate resulted partly from tenders being asked fora 
100-ft. bridge, while the engineer’s original design con- 
templated only 90ft. width. It reopened the question of 
the width of the proposed new bridge, and after some 
negotiation informal estimates were taken for the work 
on the basis of a width of 80 ft. instead of 100 ft. The 
reduction in width lowered the lowest offers to 202,538/. 
with British, or 192,543. with Italian granite. 

At this juncture it was deemed desirable to once 
more consider the whole question in all its bearings, 





and with such object a special meeting of the town 
council will be held in due course. 

The difficulty of the situation has caused an expres- 
sion of opinion to be elicited from Mr. James Deas, 
engineer to the Clyde Trust for the last twenty-five 
years, who is opposed to the removal of the present 
structure, stating ‘‘that it would be a gross van- 
dalism to take down the present handsome structure.” 
In regard to the scour, Mr. Deas reports it to be 
normally only one mile per hour through the arches, 
and suggests ‘‘a simple method of preventing the 
possibility of any flood injuriously affecting the foun- 
dations would be to put in sheet piling across the 
river at beth sides of the bridge close to the ends of 
the piers.” Such piling is anticipated to last several 
centuries, and to cost from 10,000/. to 15,000/. 

Such in brief outline are the various designs for deal- 
ing with Telford’s historic structure during the past 
twenty years, though the ultimate fate of the bridge 
cannot yet be said to be absolutely certain, for a further 
project, due to Mr. Mason, of Messrs. Morrison and 
Mason, contractors, Glasgow, has been mooted in the 
Town Council of Glasgow, and has evoked considerable 
attention. 

Mr. Mason’s proposal is to take down the present 
structure, re-erecting it in its present form upon 
cylindrical foundations, and increasing the width of 
the bridge between the parapets to 80 ft. 

The present arch facings and the parapets, which 
are of granite and perfectly sound, are to be utilised 
in the re-erected structure, whilst the arches them- 
selves will be of granite, in place of freestone as now 
existing, and in some cases injured. The iron cylin- 
ders will be carried up to low-water level, and will 
be four in number at each pier, being filled with con- 
crete up to the same level, The superstructure would 
be built up with granite from low water to the level 
of the springing of the main arches, the cylinders 
themselves being connected by small granite arches 
immediately above low-water mark. 

The total estimate, with foundations to a depth of 
40 ft. below low-water level ordinary spring tides, 
was placed by Mr. Mason at 60,000/., which sum 
would be increased by 20,000/. should it be found 
desirable to carry the foundations down to the rock. 

A feature of the above proposal is the favourable 
gradient secured, as much as 1 ft. in height at the 
crown of the arch being saved as compared with Mr. 
Cunningham’s design. 

Owing to ill-health, Mr. Cunningham has been com- 
pelled to tender his resignation, and his partner, Mr. 
Benjamin Hall Blyth, has been appointed engineer for 
Glasgow Bridge, and has reported favourably both on 
Mr. Mason’s proposalsand estimate. A Bill has accord- 
ingly been lodged this session to obtain the requisite par- 
liamentary powers for proceeding on the lines suggested 
by Mr. Mason. The parliamentary estimate for the 
structure now adopted is 85,000/., to which sum there 
falls to be added 10 per cent. for contingencies, makin 
a total estimated expenditure for Mr. Mason’s semana 
of 93,500/. Viewing the fatality which appears in- 
separable from any estimate yet framed in connection 
with Glasgow Bridge, it is to be trusted that if parlia- 
mentary powers are obtained and tenders are taken, 
they may be more in accordance with the engineer’s 
estimate than has been the fate of their long line of pre- 
decessors. 








60,000-LB. FRUIT CAR. 


Tue fruit car which we illustrate on page 228 is 
the standard type in use on the Cincinnati, New 
Orleans, and Texas Pacific Railroad. It is intended 
to carry a load of 60,000 lb., and measures 34 ft. in 
length by 8 ft. Gin. wide by 7 ft. 04 in. high, these 
being outside dimensions. The general system of fram- 
ing is well shown in Figs. 1 to3. The floor is supported 
on six beams, each measuring 5in. by 8 in. These beams 
are trussed by iron rods, as shown in Figs. 1 and 3. 
Over these main beams comes a flooring course of 13-in. 
planking, and above this again a false floor, laid 
with open joints and raised 4 in. above the true floor. 
The side framing is carefully trussed, as shown in 
Fig. 1, and is covered with j-in. planking on both 
outside and inside. The roof is also double, and its 
construction is shown in detail in Fig. 4. The car 
is provided with automatic couplers of the standard 
type. To successfully carry fruit, good ventilation is 
essential, and to secure it many —a engaged in 
the fruit trade keep their hatches open. In the case of 
land transit, a practice of keeping open the doors might 
lead to a mysterious diminution in the quantity of 
fruit, and hence other means of ventilation have to be 
adopted. A reference to the figures will show this is 
done mainly by openings protected by louvre boards and 
gratings, details of which are given in Figs. 7 and 8. 
These openings are placed both at the top and bottom 
of the car, and at the ends there is alsoa flap 4 ft. deep, 
which can be opened as indicated in Fig, 1, and thus 
insures a good draught through the vehicle. Roof venti- 
lators are also fitted, as shown in Fig. 6. The planking 
shown in that figure over the centre of the roof forms a 
footboard intended for the use of the brakesmen, 


THE LATE MR. JOHN GALLOWAY. 

WHEN within two days of his ninetieth birthday, 
Mr. John Galloway, the ‘‘ father of the Manchester 
iron trade,” died on Sunday evening last at Old Traf- 
ford. Mr. Galloway was a Manchester man by birth, 
though of Scotch descent, his father being a native 
of Coldstream, who moved to Manchester in 1790, 
and there founded the firm of Galloway and Bow- 
man, the original capital of which was but 200J. 
At fourteen years of age Mr. Calloway was ap- 
prenticed to his father, with whom he remained 
till 1835, when he and his brother founded the 
firm of W. and J. Galloway, which was the original 
of the present famous firm of Galloways, Limited. 
When only twenty years of age, Mr. Galloway took 
charge of, for his father, an important order for boilers, 
engines, and pumps, received from the French Govern- 
ment. The first locomotive built in Manchester was 
constructed by his father’s firm. This locomotive had 
vertical cylinders and wooden-centred wheels. Mr. 
John Galloway’s name is, however, more especially 
identified with construction of boilers, of which his 
firm have been leading makers for so longa period. The 
prototype of the present Galloway boiler was designed 
by Mr. Gallowayin 1845. Improvements were gradually 
made, and the Galloway boiler built for Messrs. 
J. Leeming and Co., of Salford, formed a feature of the 
Great Exhibition of 1851. The demand for these boilers 
became so great, that new works, entirely devoted to 
their construction, and covering acres of ground, 
were opened at Ardwick in 1872, and the business has 
been steadily maintained, some 384 boilers, having an 
aggregate weight of 5530 tons, having been turned 
out in the course of one year. Mr. Galloway also 
claimed to be the originator of the iron pier, now such 
an indispensable adjunct toa watering-place. That at 
Southport was designed and built by his firm, but a 
still more notable event in his career was his forming, 
with his brother and Sir Henry Bessemer, the famous 
Sheffield firm, which revolutionised the steel trade. 
This was done as the result of a number of preliminary 
experiments made at Messrs. Galloway’s works, which 
proved the value of the Bessemer process, but which 
were unable to overcome the prejudices of the prac- 
tical steel manufacturers, who only took up the pro- 
cess when forced to by commercial competition. Mr. 
Galloway was married in 1829, and leaves four sons 
and a daughter. 





Sewace PuriricaTion BY Micropes: Erratum.—In 
the account of Mr. Sidney R. Lowcock’s experiments 
on sewage filtration, on page 167 ante, for ‘‘ At the end 
of this time a deposit of about 5in. deep had been formed,” 
read ‘* At the end of this time the sewage stood 5 in. 
deep.” Also, on page 201, for ‘‘ dose of lime,” read “equal 
quantities of lime and Spence’s ferric-alum.” 





CoAL IN Betcium.—The imports of coal into Belgium 
last year amounted to 1,289,447 tons, as compared with 
1,486,212 tons in 1892, and 1,621,065 tons in 1891. The 
exports of coal from ee last year amounted to 
4,843,676 tons, as compared with 4,539,485 tons in 1892, 
and 4,750,232 tons in 1891. The imports of coal into 
Belgium from England last year amounted to 257,079 
tons, as compared with 451,574 tons in 1892, and 508,989 
tons in 1891. The exports of coal from Belgium to 
England last year amounted to 124,680 tons, as compared 
with 76,070 tons in 1892, and 54,485 tons in 1891. The 
exports of coal from Belgium to France last year amounted 
to 3,880,627 tons, as compared with 3,809,015 tons in 1892, 
and 3,985,681 tons in 1891. 





Tue Junior EnciIn“eRIne Socrety.—The last visit of 
this Society was to the Battersea Polytechnic Institute on 
the invitation of the Jee al, Mr. S. H. Wells, Wh.Sc., 
by whom, with Mr. W. G. Walker, a large party of mem- 
bers were shown over, special arrangements being made 
for their reception. At the meeting of the Society held 
last Friday, a paper was read by Mr. A. H. Dykes, 
A.LE.E., on ‘*The Construction and Working of Elec- 
tric-motors.” The author commenced by stating that 
whenever a current of electricity is passed through a con- 
ductor lying in a field of magnetic force, as between the 
poles of an electro-magnet, the conductor has a tendency 
to move across the field. Ifthe force is sufficient to over- 
come the opposing forces and move the conductor across 
the field, an electromotive force is set up in it, and the 
potential difference required to send the current through 
it is increased by the amount of this back electromotive 
force, or P D = e + cr, where ¢ is the resistance of the 
conductor. The work doneis PD x C=ec+cr,ec 
being the equivalent of the mechanical work done in 
moving the conductor, and c? x r the power wasted in 
heat. It was then shown how this simple motion of 
translation can be converted into a motion of rotation, 
and the function of the commutator was explained. The 
torque exerted by a motor was seen to be dependent on 
the number of conductors on the armature, on the current 

ing through it, and on the strength of field produced 
by the field magnets. The various ways of winding the 
electro-magnets were dealt with, and the relative advan- 
tages of shunt and series motors for different require- 
ments considered, examples being taken from tests of the 
City and South London Railway motors. The paper con- 
cluded with a description of the faults most likely to 
occur—‘‘earths” and ‘‘shorts”—and the best means of 
determining and repairing them. Specimens of parts of 





electric-motors were exhibited. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MipDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was largely attended, and there was more 
disposition to do business then there has been for the past 
ten days or so. Altogether there was more confidence in 
the market, and some purchasers were rather anxious to 
enter into contracts for the delivery of pig iron a little 
way ahead, and they were willing to give a rather higher 
figure for forward than for prompt delivery. Pig-iron 
producers, all of whom have afair amount of work on hand, 
were in no hurry to secure new orders at present rates, and 
several of them predicted an improvement in quotations 
before long. The general price mentioned for prompt f.o.b. 
delivery of No. 3g.m.b. Cleveland pig iron was 36s., and a 
good few parcels changed hands at that price. For delivery 
to the end of March, No. 3 sold at 36s. 3d. The lower 
qualities were reported scarce, and several sellers asked 
35s. 9d. for No. 4 foundry and 35s. 6d. for grey forge, but 
some buyers stated that they were able to purchase at a 
trifle below these figures. Middlesbrough warrants were 
36s. cash buyers. Local hematite pig iron was in goo 
request, and there were makers who realised 453, for 
early delivery of mixed numbers, but it was said that some 
merchants had sold small lots at 44s. 9d. Spanish ore was 
steady, rubio being between 12s. 6d. and 12s. 9d. ex-ship 
Tees. To-day there was practically no change in the 
market, the only alteration being in Middlesbrough war- 
rants, which closed 35s. 114d. cash buyers. 


Manufactured Iron and Steel.—Not much new can be 
said of the manufactured iron and steel trades. There is, 
however, a better inquiry, particularly for finished iron. 
Most of the works present a busy a and quota- 
tions have an upward tendency. Common iron bars are 
5l. 2s. 6d.; iron ship- plates, 5/.; iron ship- angles, 
4l. 17s. 6d. ; steel ship-plates, 5/. 7s. 6d. to 51. 103. ; and 
steel ship-angles, 5/.—all less the usual discount for cash. 
Heavy steel rails are 3/. 15s. to 3. 17s. 64. net at works. 


Shipbuilding and Engincering.—The orders that have of 
late been so freely given out for new steamers are now 
beginning to increase the number of vessels on the stocks 
at some of the shipbuilding yards, In the case of one of 
the largest builders in the North of England, or, indeed, 
in the world for that matter, the orders in hand will 
employ fully the producing facilities of the yard and 
the engine works for six or seven months. But that is 
only the direct results of the alteration in the condition 
of the shipbuilding trade. In the instance in question, 
the firm have covered their contracts by purchasing the 
steel plates and “yo the castings, iron, and other 
material needed for the vessels they have to build, so that 
there has been a very appreciable addition to the orders 
booked by some of the rolling mills of the North. One 
large steel-plate producing establishment, we are told, 
has orders on its books now that will take eight 
months to work off; so that if these be typical cases, a 
considerable part of the output of northern shipyards and 
works producing the material is now booked for far into 
the summer. Should there be any appreciable addition 
to the work by Government orders next month, there 
might be a further sharp advance in the price of steel 
plates and angles, and necessarily in steel ships and in 
engines, 


New Locomotives to be Built.—It is said that orders for 
a considerable number of locomotives have been given 
out. Of one lot of thirty, the materials, it is reported, 
have already been ordered ; and they will be built— twenty 
in the Gateshead works, and ten in the North-road 
works at Darlington. Most of these are either goods 
locomotives or side-tank engines for the work of the 
branch lines. It is thought that, owing to the growing 
traftic in Durham, further orders are likely to be placed. 


The Wear Steel Company.—The annual meeting of the 
Wear Steel Company, Limited, has been fixed to take 
place at Sunderland on the 27th inst. The notice calling 
the meeting states that Mr. William Milburn (Newcastle) 
and Messrs. John Sanderson and J. Y. Short (Sunderland) 
are the retiring directors, and that all of them are eligible 
for re-election. The auditors, Messrs. Monkhouse, 
Goddard, and Co, also retire, and are eligible for re- 
election. J’rom the annual statement it appears that 
there has been a loss for the past year of 3103/. 17s, 3d. 
This is mainly made up of interest paid on de- 
bentures, amounting to 2797/. 1s. 7d., and salaries, 
wages, &c., the latter items representing 495/. 15s. 9d. 
Continuing, the report says: ‘‘ Your directors regret 
that their endeavours to sell the works have not as 
= met with any success, the only offer received 

eing one which they could not recommend the share- 
holders to accept.” More cheerful is the statement 
further on, which is to the effect that ‘‘the prospects of 
the steel trade are now, however, more encouraging, and 
they are hopeful that during this zen they may secure an 
offer acceptable to the shareholders.” The concluding 
a h states that there had veen another payment 

uring the past year of 1s. 6d. in the pound to the holders 
of the second mortgage debentures, making a total return 
to them of 11s. 6d. in the pound. The property and 
assets of the company are set down at 176,752/. 193. 5d, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
New Reservoirs.—The Dewsbury and Heckmondwike 
Water Works Board are about to construct two new 
reservoirs near Dunford Bridge. The cost is estimated 
at about 50,0007. 


Staveley Colleries.—Mr. J. Humble, who has been for 
several years manager at the Seymour and Markham 


Collieries, has been appointed to succeed Mr. A. W. 
Barnes as chief manager over all the Staveley Company’s 
pits. 


Yorkshire Coal Trade at Hull.—The amount of coal 
forwarded to Hull in January last from the Yorkshire 
collieries amounted to 145,708 tons, as compared with 
133,672 tons in the same period of 1893, and 167,808 tons in 
January, 1892. The figures cannot be regarded as other 
than unsatisfactory, for, having lost 20.34 per cent. in 
January, 1893, as compared with the previous January, 
the recovery last month was only at the rate of 8.48 per 
cent., whilst the whole export trade of the country, compar- 
ing the same periods, showed an increase of 6.64 per cent. 
in January, 1893, and a further increase of 23.49 per cent. 
last month. 

Vickers, Sons, and Co., Limited.—The directors of this 
company, in their annual report, say that owing to the 
general depression in trade during the whole of 1893, both 
in this country and abroad, the amount of business done 
was considerably reduced, and there was consequently a 
large falling-off in the protitsearned. During the first half 
of 1893 there was lack of armour-plate orders, and one of the 


qd | large departments of the works was consequently kept 


comparatively idle. Later on, when there were armour- 
jlates on order, the production of these was delayed 
e quite two months in consequence of the de- 
plorable strike of the coalminers, which entirel 
stopped the melting departments during that ecen 4 
That strike interfered with other departments, and dis- 
organised trade generally. The balance-sheet shows that 
after payment last August of the interim dividend on the 
5 per cent. preferred stock, there remains for distribution 
the sum of 53,253/. The further dividend on the 5 per 
cent, preferred stock absorbs 18,203/., and the directors 
recommend the payment of a dividend of 8. per share 
(equal to 4 per cent.), free of income-tax, on the ordinary 
shares. This will require 30,000/., leaving to be carried 
forward the sum of 5050/. The works throughout have 
been maintained in a state of good repair, and the new 
large forging press is working very satisfactorily. It 
having now been thoroughly decided that no armour- 
plates other than all-steel ones will be sold in future, the 
directors have added largely to the plant, to enable them 
to execute any orders that may be given to the company. 
The directors anticipate aconsiderable demand for armour- 
plates, and possibly guns, during the present year. 


Iron and Steel.—Some serious complaints are being 
made as to a falling-off in orders in the manufactured iron 
and heavy steel trades. Books have been cleared of the 
accumulation during the great strike, and those that 
passed to the Continent are now wanted to fill the mills 
till the spring demand sets in. Forge iron sells freely at 
41s., and foundry at 43s. per ton. Bar iron at about 7/. 5s. 
per ton moves off best. Bessemer billets are procurable 
at 5/. 10s. per ton, Siemens at 6/. Best qualities of tool 
steel are guing most freely. The coal trade is brisk, and, 
with a few exceptions, those concerned in it appear to be 
working well together. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has been compara- 
tively limited, and prices have shown some weakness in 
consequence ; the best descriptions have made 13s. 3d. to 
14s. per ton, while dry coal has brought 11s. 6d. to 11s. 9d. 
per ton. The demand for honse coal has fallen off with 
the advance of the season; No. 3 Rhondda large has 
made 13s. to 13s. 3d. per ton. Coke has ruled quiet; 
foundry qualities have made 18s. 6d. to 19s. 6d., and fur- 
nace ditto, 16s. to 17s. 6d. per ton. Iron ore has con- 
tinued firm. The manufactured iron and steel trades 
have exhibited a slight improvement, but no advance has 
been established in steel rails. A considerable quantity 
of pig is now — turned out weekly at the Dowlais 
Works on the East Moors, Cardiff. 


The Severn.—At a meeting of the Worcester Chamber 
of Commerce on Wednesday, a letter was read from Mr. 
Marten, engineer to the Severn Commission, stating that 
the new dock at Diglis was completed, and that the river 
had been dredged to a depth of 10 ft. for twenty-eight of 
the thirty miles from Worcester to Gloucester. For the 
remaining two miles the dredging was so far advanced 
that it was possible for boats for which the improvements 
were made—135 ft. long, 21 ft. beam, and 8 ft. 6 in. 
draught—to navigate the river. The dredging for the 
whole distance would be completed in a few weeks, cer- 
tainly before the river was again at a low summer level. 


Taf Vale and Rhymney Railways.—At the half-yearly 
meeting of the Taff Vale Railway Company, at Bristol, 
the chairman (Mr. Guest) explained the present position 
of affairs as regards the proposed amalgamation between 
the Taff Vale and Rhymney Companies. It appeared 
that the negotiations had not made any progress during 
the last six months, difficulties having arisen between the 
Rhymney and Taff Vale Companies and the Great Wes- 
tern and the London and North-Western Companies. The 
terms of amalgamation were practically agreed upon as 
between the Taff Vale and the Siena Companies, but 
they fell through when the two larger companies asserted 
their claims, 


Swansea Harbour Trust.—A meeting of the executive 
committee of the Swansea Harbour Trust was held on 
Thursday, Sir J. Jenkins presiding. It was decided to 
apply to Parliament for the necessary powers to extend 
the Prince of Wales Dock, as proposed. A report was 
presented from Mr, Abernethy, the consulting engineer 
to the trust, as to a proposal to float the river. The 
report stated that in Mr. Abernethy’s opinion the scheme 
was not a practicable one, owing to the debris washed down 





the river. It was decided, owing to the extreme desir- 


ability of the scheme, torequest Mr. Abernethy and Mr, 
Wolfe-Barry to visit Swansea and discuss the matter with 
the trustees, 


London and South-Western Railway.—The ratio of the 
working expenses to the traflic receipts stood in the second 
half of last year at 52.43 per cent., as compared with 
51.29 per cent. in the corresponding period of 1892. The 
working of Southampton docks, acquired by the com- 
pany in the course of last year, has been attended with 
satisfactory results; the construction of a new graving 
dock and other works has made good progress during the 

ast six months. The Fulwell and Teddington curve 
ine will be completed in the course of the current half- 
year. The aggregate expenditure of capital for working 
stock to the close of 1893 was 4,087,707/., of which 
38,4087. was expended in the second half of last year. 
The amount of capital invested in Southampton docks 
to the close of 1893 was 1,638,644/., of which 
118,862. was expended in the second half of last year. 
The outlay made on capital account in the second half 
of 1893 was 325,241/. The number of locomotives owned 
by the company at the close of 1893 was 636 ; the number 
 j tenders at the same date was 429. The number 
of vehicles in the coaching department at the close of 
1893 was 3284, while 9940 trucks and vans had been 
provided for the conveyance of goods and minerals. The 
cost of locomotive power in the second half of last year 
was 251,473/., as compared with 264,412/. in the corre- 
sponding period of 1892. The aggregate distance run 
by trains in the second half of last year was 7,056,084 
miles, as compared with 6,964,020 miles in the corre- 
sponding riod of 1892. The expenditure made in the 
second half of last year for the maintenance of way and 
works was 179,296/., as compared with 174,596/. in the 
corresponding half of 1892. The length of line main- 
tained in the second half of last year was 823 miles 
78 chains, as compared with 816 miles 3 chains in 
the corresponding period of 1892. In the total of 823 
miles 78 chains maintained in the second half of 1893, six 
lines of rails figured for 3 miles 65 chains, four lines of 
rails for 18 miles 31 chains, three lines of rails for 
12 miles 49 chains, two lines of rails for 584 miles 79 chains, 
and a single track for 229 miles 14 chains, 


Great Western Railway.—The doubling of the South 
Devon line between Hemerdon and Rattery, including 
the erection of a new station at Brent, is now completed ; 
a new line from Brent to Kingsbridge was, it will be re- 
membered, recently opened for traffic. A double set of 
metals now exists between Paddington and Plymouth, 
except through the tunnels at Dawlish. Active progress 
continues to be made in doubling the Cornwall section 
between Liskeard and St. Austell, and the sections be- 
tween Liskeard and Bodmin-road and Par and St. 
Austell have been brought into use. At Cardiff, works 
are in hand in connection with the enlargement of the 
passenger station, and the provision of additional lines 
for the accommodation of the traffic The East Usk 
line at Newport is in course of construction ; progress has 
been made with the extension of the Carmarthen and 
Cardigan line from Llandyssil to Newcastle Emlyn, and 
a contract has been let for an extension of the Leominster 
and Bromyard line from Steens Bridge to Bromyard. 


South Wales Coal and Iron.—The shipments of coal, 
coke, and patent fuel from Cardiff, Newport, Swansea, 
and Llanelly in January amounted to 1,641,092 tons, 
showing an increase of 109,292 tons as compared with the 
corresponding shipments in December, 1893. The ship- 
ments of iron and steel from the four ports in January 
were 2049 tons, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was very quiet 
last Thursday forenoon, when probably not more than 
5000 tons of iron changed hands. Prices, however, were 
firm, Scotch rising 4d., and Cleveland the same amount, 
The former was dealt in at 43s. 34d. per ton, with a 
‘* plant,” on Monday, and 43s. 5d. one month, with 1s. 
forfeit in sellers’ option. In the afternoon the market was 
firmer, notwithstanding the fact that one or two large 
houses were offering iron somewhat freely. There was 
more business doing, about 10,000 tons of Scotch and 
2000 or 3000 tons of Cleveland. For cash, Scotch warrants 
rose ld. per ton, and other sorts 14d. each. A sale of 1000 
tons of Scotch was reported at 43s. 5d. one month, with 
1s. forfeit in sellers’ option. At the close the settlement 
prices were—Scotch iron, 43s. 6d. per ton; Cleveland, 
35s. 74d. ; Cumberland and Middlesbrough hematite iron, 
respectively, 453. 44d. and 44s. 14d. Business was fairly 
active during the torenoon on Friday, about 14,000 tons 
of Scotch, 3000 tons of Cleveland, and 1800 tons of hema- 
tite iron being dealt in. One line of 5000 tons of Scotch 
sold at 43s. 8d. per ton one month; 5000 tons sold at 
43s. 6d. and 43s. 7d. one month, with 1s. forfeit in sellers’ 
option ; and 2000 tons at 43s. 5d. and 433. 53d. cash on 

onday, with a ‘‘plant.” Another large business in 
Scotch iron was done in the afternoon. Altogether 
about 12,000 tons changed hands, and 1000 or 2000 tons 
of Cleveland and hematite iron, Prices were rather 
easier, dropping generally 1d. per ton. The closing 
settlement prices were—Scotch iron, 43s. 44d. per ton; 
Cleveland, 35s. 74d.; Cumberland and Middlesbrough 
hematite iron, 45s. 3d. and 44s. 14d. per ton respectively. 
Business was very quiet in the forenoon market on Monday. 
Only 1500 tons of Scotch iron changed hands, and the 
price rose 1d. per ton at 43s. 64d. sellers. Cleveland was 
put up 14d. per ton. The market was strong in the after- 
noon, Scotch being done up to 43s. 8d. per ton cash. The 
finish was at 43s. 8d. cash sellers, or 14d. up from the 
morning. About 8000 tons were dealt in. Again, the 








featuré of the afternoon market was the activity in Cleve- 
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land iron, quite 10,000 tons being operated in, and the 
cash price made 24d. per ton from the forenoon. Hema- 
tite iron was quoted 3d. per ton up for Cumberland brands, 
but no business took place. Scotch was also done at 
43s. 104d. and 43s. 11d. next week, witha “‘call.” At the 
close the settlement prices were—Scotch iron, 43s. 74d. 
per ton ; Cleveland, 363. ; Cumberland and Middlesbrough 
hematite iron, 453. 6d. and 44s, 14d. per ton respectively. 
About 9000 tons of iron were sold—3000 tons each of 
Scotch, Cleveland, and hematiteiron. Prices were firm, 
Cleveland rising 4d. per ton. The feature of the afternoon 
market was the buying of Cleveland iron, about 6000 tons 
being operated in; about as much of Scotch and 2000 
tons of Cumberland hematite iron were also dealt in. Tne 
close was a shade easier than in the forenoon, the decline 
in price ranging from 4d. to 14d. per ton. The settle- 
ment prices at the close were—Scotch, 433. 6d. per ton; 
Cleveland, 363. ; Cumberland and Middlesbrough hema- 
tite iron, respectively, 45s 44d. and 44s. 14d. per ton. 
Tuesday’s market also quiet. The market was dull in the 
forenoon to-day, but in the afternoon a good business 
was done, about 15,000 tons, mostly Scotch, changing 
hands. Prices eased off a little, but the settlement 
rates at the close showed practically no change. The 
following are the current quotations for several — 
brands of makers’ iron, No. 1: Gartsherrie, 51s. 6d. per 
ton; Calder, 52s. 6d.; Summerlee, 54s.; Coltness, 57s.; 
Langloan, 60s.—the foregoing all shipped at Glasgow ; 
Shotts (shipped at Leith), 54s. 6d.; Glengarnock and 
Carron out of the market. It is reported that there are 
now 61 blast furnaces in actual operation in Scotland, as 
compared with 66 at this time last year. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
3123 tons, against 4306 tons in the corresponding week of 
last year. They included 206 tons for France, 155 tons 
for Italy, 130 tons for Germany, smaller quantities for 
other countries, and 2413 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood yesterday afternoon at 318,789 tons, as compared 
with 318,890 tons yesterday week, thus showing a de- 
crease for the past week amounting to 101 tons. 


Finished Iron and Steel Trades.—A further improve- 
ment has taken place in the Lanarkshire steel trade, and 
the outlook is decidedly encouraging, especially with 
respect to shipbuilding steel, increasingly large quantities 
of which will shortly be required. The finished iron trade 
is rather quiet, merchants, as a rule, having only small 
lots to place, but prices are fairly well maintained. 


Glasgow Copper Market.—The copper market has not 
shown much activity since last report. On Thursda 
sellers were wanting 41/. 5s. per ton cash, and 41/. 13s, 9d. 
one month, and buyers in each case offered 1s. 3d. per ton 
lower. The market was very much depressed on the 
following day, when prices were from 2s. 6d. to 3s. 9d. 
per ton down. No business was done on either day. 
Prices improved both on Monday and Tuesday, but no 
business resulted. To-day 41/. 2s. 6d. per ton was the cash 
quotation, and in the afternoon buyers offered 2s, 6d. 
higher, but no business resulted, 


New Shipbuilding Contracts.—During the past couple of 
weeks or so there has been another bit of a ‘‘ boom” in 
the way of placing contracts for new shipping. Messrs. 
D. and W. Henderson and Co., Meadowside, Partick, 
have taken a contract to build a steamer of 4000 tons 
carrying capacity for Messrs. J. and R. Young, Glasgow. 
—Messrs. Robert Mackill and Co., Glasgow, have placed 
an order with Messrs. Charles Cannell and Co., White- 
inch, for a steamer of over 5000 tons carrying capacity. 
The engines are to be supplied by Messrs. David Rowan 
and Sons.— Messrs. Alexander Stephen and Sons, 
Linthouse, have received an order from Messrs. Maclay 
and Macintyre, Glasgow, to build a steamer of 3800 tons. 
—Messrs. Russell and Co., Port Glasgow, have booked an 
order from Messrs. P. Denniston and Co , Glasgow, for a 
steamer of 5350 tons.—The Fairfield Shipbuilding and 
Engineering Company are ~—— to have closed an 
order for another ‘‘Castle” Liner for Messrs. Donald 
Currie and Co. The same builders have booked an order 
for two torpedo-catchers of the Havock type, which are to 
be 200 ft. long, and to have a speed of 27 knots an hour.— 
An addition is to be made to the line of Rangoon steamers 
owned by Messrs. Patrick Henderson and Co., Glasgow. 
Messrs. William Denny and Brothers, Dumbarton, are to 
build the steamer, which is to be a vessel of about 4000 
tons deadweight capacity. — The Ailsa Shipbuilding 
Company, Troon, have contracted to build a steamer of 
165 ft. for Barrow owners.—It is reported that Messrs. 
John Reid and Co., Whiteinch, have secured a contract 
for the construction of a large passenger steamer for the 
west coast of South America.—Messrs. Lobnitz and Co., 
Renfrew, have closed a contract to build a steam yacht 
of large size for a London gentleman. 


The Proposed Aberdeen Harbour Improvements.—The 
ppc Harbour Board on Monday afternoon discussed 
the pro 
viding for the construction of a timber jetty on each side 
of the dock opposite Commerce-street, with a bridge for 
railway wagon traffic—the jetty on the north side to be 
122 ft. in width and 370 ft. in length, the bridge to be 
60 ft. span by 30 ft. in width, and adapted for a double 
line of rails, and the jetty on the south side to be 
recessed to receive the bridge when open; for the 
erection of a goods shed on the north jetty 66 ft. in 
width by 250 ft. in length; for the removal of 


Regent Bridge, with the exception of the north pier 
and approach, which are to be left in the meantime as a 
jetty for unloading vessels; and for the junction of 
Provost Blaikie’s quay and Provost Jamieson’s quay bya 
new timber wharf continued eastward in line of the last- 
mentioned quay. Treasurer Bisset submitted the Works 
Committee’s recommendation, and Mr. Copland moved ! 


sed expenditure of 25,1007. upon a scheme pro- | P@ 





an amendment that a new bridge for railway traffic be 


erected at the present site of Regent Bridge, at an esti- 
mated cost of 16,100/., and that a wharf and goods shed 
be erected at Regent quay, between Commerce-street and 
Mearns:street, at a cost of 3200/., or a total of 19,300/. 
After discussion, the question was deferred for a month. 


Death of Ex-Baillie James Hamilton, Glasgow.—In the 
person of ex- Bailie Hamilton, in his 84th year, another pro- 
minent Glasgow citizen, who was long identified with the 
shipbuilding and engineering industries of the Clyde, has 
just passed away. A native of Greenock, he came to Glas- 
gow so far back as the year 1839, and entered the counting- 
house of Messrs. Robert Barclay and Co., shipbuilders, 
Stobcross, where he rapidly rose to a position of responsi- 
bilitity, and latterly was, along with the late Mr. Curle, 
taken into partnership, the firm then becoming Barclay, 
Curle, and Company. Subsequently three new partners 
were assumed by the firm—namely, Messrs. Andrew 
Maclean (now Sir Andrew), the late ex- Provost Ferguson, 
of Partick, and Mr, Archibald Gilchrist. Mr. Hamilton 
was connected with the municipal government of Glasgow 
from 1867 till 1884, and in 1875 he was the senior magis- 
trate of the city. His two sons, Messrs. John and James 
— arg partners of the firm of Robert Napier and 

ons. 


Institution of Civil Engineers: Glasgow Association of 
Students.—An ordinary meeting of this Association was 
held on Monday evening, when Mr. W. Ross Rae, Stud. 
Inst. C.E., read a paper on ‘‘ Cambuslang Bridge.” This 
structure was erected across the Clyde to give vehicular 
traffic a direct route from Cambuslang to Tollcross. After 
a general description of the bridge, the author described 
the sinking of the pier foundations. The piers were cir- 
cular in form, and constructed of brickwork, with a cast- 
iron cutting edge. As the piers sank, more brickwork 
was built on the top until a firm foundation was reached. 
Above low-water mark the piers are formed of granite. 
The author of the paper also described the main girders, 
superstructure, roadway, and approaches. The cost of 
the bridge was about 10,000/. 


The Proposed Reclaiming of the Kirkcaldy Forestries.— 
On Monday night, at a meeting of Kirkcaldy Town 
Council, a proposal was submitted for the reclaiming of 
130 acres or thereby of the beaches at Pathhead and 
Kirkcaldy, to provide a recreation-ground and _pro- 
menade, at a cost of 25,000/. or 30,0007. The scheme 
was to run out a breakwater from Ravenscraig to the 
back of the present harbour, and have an embank- 
ment extending along Kirkcaldy beach, from the 
Port Breach to Horse Wynd. In opposition to the 
scheme it was urged that the North British Railway were 
under a parliamentary obligation to lay a line of railway 
along Kirkcaldy beach to the present harbour, and were a 
reclamation adopted it would free the railway of their 
obligation and pocket thereby 50,000. By 19 votes to 4 
the reclaiming scheme was rejected, the prevailing opinion 
being that the North British Railway be compelled to 
carry out their obligation. 


Reyal Scottish Society of Arts.—A meeting of this 
Society was held in Edinburgh on Monday night, when 
a paper was read by Mr. George Beilby on ‘‘ The Mac- 
Arthur-Forrest Process of Extracting Gold from its 
Ores.” 





MISCELLANEA. 
PROFESSOR J AMIESON’S classes in electrical engineering 
have been recognised by Glasgow University as qualifying 
pro tanto for graduation in science and engineering. 


Mr. George H. Jones, of 157, Vine-street, Liverpool, 
has published a prime cost chart showing in a simple 
manner a correct method of recording the cost of an 
article during its various stages of production. 


On February 17, Dr. Julius Maier will deliver a lecture 
on “‘ Disinfection, with special reference to Electrolytic 
Methods for the Purification of Sewage,” at the Vestry 
Hall, Hammersmith-broadway, before the members of 
the Hammersmith Literary and Scientific Society. 


At the February meeting of the Birmingham Associa- 
tion of Mechanical Engineers, a paper on ** Lubrication ” 
was read by Mr. H. Rallings, who gave a useful résumé 
of the facts which have been established by recent experi- 
menters, 


Railway rates in South Africa rule high. The conven- 
tion just concluded between Natal and the Transvaal 
fixes the maximum at 6d. per ton-mile for ordinary goods 
and 3d. per ton-mile for rough, the minimum rates being 
half these amounts. One reason for these high rates is a 
desire to conciliate the farmer class, who have hitherto 
been the chief carriers in the country. 


The Council of the Royal Meteorological Society have 
arranged to hold at 25, Great George-street, S.W. 
rmission of the President and Council of the Institution 
of Civil Engineers), from April 10 to 20, an exhibition of 
instruments, photographs, and drawings relating to 
the representation and measurement of clouds. The 
committee will also be glad to show any new meteorologi- 
cal instruments or apparatus invented or first constructed 
since the exhibition in 1892, as well as photographs and 
drawings possessing meteorological interest. 


The traffic receipts for the week ending February 4 on 
thirty-three of the principal lines of the United Kingdom 
amounted to1,379,599/., which was earned on 18,522# miles. 
For the corresponding week in 1893 the receipts of the 
same lines amounted to 1,301,496/., with 18, miles 
open. There was thus an increase of 78,1031. in the 
receipts, and an increase of 2224 in the mileage. The 
aggregate receipts for five weeks to date amounted on 
the same thirty-three lines to 6,676,722/., in comparison 








with 6,386,572). for the corresponding period last year 
increase, 290, 1507. 


We learn that the fine engineering laboratory belongin 
to the Purdue University, Lafayette, Indiana, and whic 
has cost some 35,000/. to build and equip, has been com- 
pletely destroyed by fire. The building was only completed 
on January 19 last, and was burnt four days afterwards. 
As is so frequently the case in the States, the buildings 
were of wood of the ordinary and not of the slow-burning 
type of construction. Our contemporary Engineering 
News states that such events as the above lead it to look 
with equanimity on the rapid destructionof the American 
forests, asa time will soon come when there will no longer 
be the temptation to build in wood on account of its cheap- 
ness. The fire losses in the States it puts at 30,000,000/. per 
annum. 


The usual monthly meeting of the members of the Hull 
and District Institution of Engineers and Naval Archi- 
tects was held on Monday, the 5th inst., the President, 
Mr. J. Spear, in the chair. After the usual pre- 
liminary business, the chairman moved that a vote 
of condolence be sent to the widow of the late Mr. J. 
Jamieson (one of the vice-presidents of the Institution), 
and in a few well-chosen words expressed the great loss the 
Institution had sustained through his decease. Mr. F. 
Somerscales then read an able paper on ‘‘ The Water-tight 
Subdivision and the Pumping Arrangements of the 
First-class Cruisers recently Completed.” The lecturer 
commenced by describing the ar:angement of water-tight 
bulkheads, indicating generally the position and the size 
of the various compartments, and the various purposes 
for which they were intended, separating them into 
our according to their position in the ships. The 

ifferent kinds of water-tight doors adopted were next 
discussed, and finally a general description was given 
of the steam and hand pump services, with the various 
sluice valves, drain pipes, &c., in connection therewith. 
The lecture was illustrated by diagrams exhibiting the 
magnitude and extent of the work involved in connection 
with the subjects treated of. At theclose of the discus- 
sion a hearty vote of thanks was accorded to Mr, Somer- 
scales for his valuable paper. 


A Blue-book has been issued containing a report made 
by Mr. Henry Hall, one of Her Majesty’s inspectors of 
mines, to the Royal Commission on Bsleies from Coal 
Dust in Mines, giving the result of a series of experiments 
made with coal dust collected from the principal seams in 
various mining districts. Altogether fifty-two samples 
were received, and, with the exception of four or five, all 
were tested in a mine shaft placed at Mr. Hall’s disposal 
by the proprietors of the White Moss Colliery, Skelmers- 
dale, a wrought-iron cannon being used for the gun- 
powder shots. Mr. Hall says that the phenomena pre- 
sented by these experiments as they progressed, and a 
careful examination of the detailed results, warrant the 
following conclusions : (1) That the flame from a blowing- 
out gunpowder shot in the presence of dry coal dust always 
ignites more or less of such dust and so increases the burn- 
ing and charring effects of the shot : (2) that when a large 
flame, such as that of a blowing-out gunpowder shot, 
or the flame from the ignition of a small quantity of fire- 
damp, traverses an atmosphere containing a very moderate 
quantity of dry coal dust, the dusty atmosphere will ex- 
plode with great violence, and the explosion will continue 
on and pass throughout any length of such atmosphere, 
its violence and force increasing as it progresses ; (3) 
that coal dust from several seams in different districts, 
notably those from Glamorgan, Monmouth, Durham, 
Lancashire, Yorkshire, and Scotland, are almost as sensi- 
tive to <n as gunpowder itself ; (4) that coal dust 
is, as a rule, more sensitive to explosion in proportion to 
its high quality and freedom from impurities; (5) that a 
ready supply of oxygen, such as is supplied by a brisk 
ventilation, - the effect of making coal dust explosions 
mere probable and more severe; (6) that certain ‘‘high ex- 
plosives” are incapable of igniting or exploding coal dust. 








Damascus.—A railway is to be carried from Damascus 
to the Haurin district, across the fertile plain of Damascus. 
Damascus, which is to become the terminus of three rail- 
ways, has a population estimated at 200,000 in round 
figures. 





Dock AccomMopaTION aT GcoLe.—The Aire and 
Calder Navigation Trustees have decided to construct 
another large graving dock at Goole, ata cost of several 
thousand pounds. The dock will te a great convenience 
to the local shipping interest. 


CaTALocuEs.— The new catalogue of tools and 
machinery issued by Messrs. Buck and Hickman, of1 to7, 
Union-street, London, E., is of the most comprehensive 
character, and is exceptionally well printed and got up. 


Y | In the letterpress practically every ape.at tool for the 


working of iron or wood is described, the descrip- 
tions being etree on = by excellent engravings, and 
prices being attached in every case. The volume is 
stoutly bound, and of convenient size.—Messrs. Mavor 
and Coulson, engineers and electricians, of 57, West Nile- 
street, Glasgow, have sent us a copy of their new 
catalogue of electric lighting and power plant, which 
contains illustrations of various types of dynamos 
and fittings supplied by the firm.—Messrs. Isaac 
Braithwaite and Son, engineers, Kendal, have ac- 
quired the English patents for the Dodge system of 
rope-driving, and have issued a catalogue containing an 
illustrated description of the system, to which are added 
tables of prices.—The ‘ Bulldog” Friction Clutch Com- 

y, of 61, Albion-street, Leeds, have sent us an illus- 
trated pamphlet a special types of friction 
clutches, of which they make a large varie'y. 
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NOTICE. 

The attention of Readers and Advertisers is 
drawn to the alteration in the name of the 
Publisher of ENGINEERING. 

Owing to the retirement of Mr. Charles Gilbert, 

nicati for the Pub De ent 
should now be addressed to Mr. C. R. JOHNSON, 





NOTICE. 
THE MANCHESTER SHIP CANAL. 

The Publisher begs to announce that a Reprint is 
now ready of the Descriptive Matter and Illus- 
trations contained in the issue of ENGINEERING 
of January 26th, comprising 46 pages, with four 
two-page Plates, printed throughout on special 
Plate paper, bound in cloth, gilt lettered. Price 
3s. 6d. Post free, 3s. 9d. The ordinary edition of the 
issue of January 26th is out of print. 





NOTICES OF MEETINGS. 

THE INSTITUTION OF CiviL ENGINBERS.—Ordinary meeting, Tues- 
day, February 20, at 8p.m. Paper to be read, with a view to dis- 
cussion: ‘Forging by Hydraulic Pressure,” by Mr. Ralph Hart 
Tweddell, M. Inst. C.E.—Students’ meeting, Friday, February 16, 
at 7.30 p.m. Paper to be read: ‘Snip Slipways, having special 
Reference to the Dover Slipway,” by Mr. Walter Beer, Stud. Inst. 
C.E. Dr. W. H. White, C.B., F.R.S., member of Council, in the 
chair.—Students’ visit, Friday, February 23, at 2 p.m., to the 
Paper Mills of Messrs. Joynson and Son, at, St. Mary Cray. (Train 
leaves Victoria, London, Chatham, and Dover Railway, at 
12.50 p.m.) 

Roya MeErTgorowoaica, Society.—Wednesday, the 2\st inst., 
at 8p.m., at 25, Great George-street, Westminster. The follow- 
ing papers will be read: ‘‘ Temperature, Rainfall, and Sunshine 
at Las Palmas, Grand Canary,” by Mr, J. Cleasby Taylor, M.D. 
‘* Report on the Phenological Observations for 1893,” by Mr. 
Edward Mawley, F.R. Met. Soc. ‘‘Comparative Observations 
with Two Thermometer Screens at Ilfracombe,” by Mr. William 
Marriott, F.R. Met. Soc. 

PuysicaL Socirty.—Febuary 23. ‘‘A Method of Determining 
Refractive Indices,” by Mr. Littlewood. ‘‘A New Electrical 
Theorem,” by Mr. Thomas H. Blakesley. ‘‘The Attachment of 
Quartz Fibres,” by Professor C. V. Boys. 

Tue Surveyors’ InstituT1ON.—Monday, February 19, when the 
adjourned discussion on the paper, read by Mr. H. Blackbourn 
(Fellow) at the last meeting, on the ‘‘ London Streets and Build- 
ings Bill, 1894,” of the London County Council, will be resumed. 
The chair to be taken at eight o’clock. 

Society or Arts.—John-street, Adelphi, London, W.C. Ar- 
rangements for the week ending February 24, 1894. Monday, 
February 19, at 8 p.m. Cantor Lectures. ‘*The Decorative 
Treatment of Artificial Foliage,” by Mr. Hugh Stannus, F.R.1.B.A. 
—Tuesday, February 20, at 8 p.m. Foreign and Colonial Section. 
‘“‘ The Arts and Industries of Belgium and the Antwerp Exhibi- 
tion, 1894,” by Mr. Edouard Séve. Sir Albert K. Rollit, LL.D., 
M.P., vice-president of the Society, will preside.—Wednesday, 
February 21, at 8p.m. Twelfth ordinary meeting. ‘‘ Electric 
Signalling without Wires,” by Mr. William Henry Preece, C.B., 
F.R.S. Sir Richard Webster, G.C.M.G., Q.C., M.P., chairman of 
the Council, will preside. 
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STORAGE RESERVOIRS ON THE NILE. 

It is easy to picture one of the Pharaohs gazing 
sorrowfully over the parched surface of Egypt in 
the early summer, and mentally calculating how 
much he could add to his revenue were he able to 
command some part of the immense mass of mud 
and water that rolled into the Mediterranean the 
previous autumn. The Nile flood was the source 
of his wealth, and of that of all his subjects, but it 
had the disadvantage of occurring only once a year. 
While it lasted agriculture was impossible, because 
the country was submerged, and after it had sub- 
sided there was only time for one general crop 
before the sun baked the fields to the hardness of 
a brick floor. Consequently the energies of the 
farmer were only utilised for a portion of his time, 
and his ability to pay taxes was correspondingly 
diminished from what it would have been if his 
lands could have been watered whenever the state 
of the crops demanded it. Fortunately the king 
was not obliged to confine himself to regrets. 
There were engineers in those days capable of 
attacking the question, to a certain extent at least. 
For we have conclusive evidence of the existence 
of an immense artificial basin—Lake Mvuris*— 
which was annually filled, to be again par- 
tially drained for irrigation purposes during the 
period of falling Nile. Wedo not know in what 
way, nor to what extent, the water was utilised in 
the Nile Valley, but the remains of the ancient 
works, taken in conjunction with the historical 
records, demonstrate that the project was one of 
immense magnitude, capable of greatly transform- 
ing the conditions of tillage in Lower Egypt. 

In Egypt, however, as in most eastern countries, 
the hand of the invader and the degeneration of 


* See ENGINEERING, vol. lvi., page 685, 





the national character caused the arts of civilisa- 
tion to languish. Lake Mceris disappeared, and 
with it all the works depending on it, so that the 
country fell back on its original methods as com- 
pletely as if they had never been interrupted. No 
doubt the greed of the rulers remained as vast as 
ever, but it was not accompanied by the intelli- 
gence and statesmanship that once rendered the 
land the fashionable place of study for the youth 
of Greece. It was not until the present century 
that attempts were again made on a large scale to 
introduce perennial irrigation, so as to get several 
crops peryear. The barrage was constructed at the 
head of the delta, in order that the canals might 
be fed more efficiently at the period of low Nile, 
and the Ibrahimiyeh Canal was cut* to convert the 
Khedive’s estate from basin cultivation to perennial 
irrigation. The barrage served its purpose very 
inefficiently. It early showed signs of failure, and 
although there were plenty of suggestions for 
its repair, nothing was done until Colonel Sir Colin 
Scott-Moncrieff was placed at the head of the 
irrigation works. Under his charge investigations 
were made that showed the barrage was in a fair 
condition, and that with moderate expense it might 
be made very serviceable. The result has been 
that for several years past the flow of the Nile to 
the sea has been completely cut off during the 
summer months, and every drop has been applied 
to irrigation. 

The engineers in charge of the irrigation districts 
still call out for more water. They have Jand under 
their charge lying idle part of the year, and in addi- 
tion there are thousands of acres that have been de- 
finitely abandoned. The necessity of some vast 
scheme of storage is universally admitted, and 
has been before the public in definite shape ever 
since Mr. Cope Whitehouse put forth the Wadi 
Raiyan projectt in 1885. Governments, however, 
move slowly, and it is only some three or four 
years that the subject has been taken up in earnest. 
A preliminary report on reservoirs was made by 
Mr. W. Willcocks in 1891, and it was then decided 
that detailed information should be collected about 
every reservoir site in Egypt. Mr. Willcocks has 
been engaged in this duty ever since, and has just 
reported the result of his surveys and observations. 
This report, together with a number of appendices, 
and a prefatory note by Mr. W. E. Garstin, Under- 
Secretary of State, Public Works Department, 
Egypt, has just been issued, and from it we gather 
the following broad details of the various schemes 
which are now being submitted to a commission of 
three eminent engineers for a final conclusion. 

Egypt is divided into Upper, Middle, and Lower. 
The first is the region to the south of Assiout (see 
map on next page) ; the second the country between 
Assiout and Cairo ; and the third the delta, or the 
country north of Cairo. The area of Upper Egypt 
is 1,200,000 feddans, or 1,250,000 acres (1 feddan 
= 4200 square metres, or 1.038 acres), and for this 
there would need to be stored 1,160,000,000 cubic 
metres of water (40,967,000,000 cubic feet). In 
Middle Egypt the area is 1,200,000 feddans, and 
the water required 950,000,000 cubic metres. In 
Lower Egypt there are 2,810,000 feddans, including 
partially cultivated lands near the sea, but exclud- 
ing 1,200,000 feddans of waste and salted land, of 
which one-half might be brought under cultivation 
by an increased water supply in summer. For 
this area there must be stored 1,500,000,000 cubic 
metres of water. These figures, which aggregate 
3, 661,000,000 cubic metres for the whole of Egypt, 
have been worked out from the discharges in the 
river in a year of exceptionally bad summer supply. 
There would be no difficulty in impounding such a 
quantity in any year. 

In Egypt the profit from irrigation is so certain 
that there is no doubt about the financial results of 
a storage project. The State gains, first, from the 
sale of the reclaimed lands, and, second, from the 
annual revenue derived from them. The country, 
as a whole, gains from the increased amount of 
produce that is raised. The direct gain to the 
State in the case before us would be on 
40,000 feddans in the Fayoum Province. 

0,000 ee Giza 99 

530,000 pa northern provinces, 
It is estimated that £E£.200,000 (an Egyptian 
pound equals 20s. 6d.) would be obtained by the 
sale of lands in Lower Egypt, together with an 
annual increased revenue of £E.270,000 by a tax 





* See ENGINEERING, vol. lvi., page 163, 
¢ Ibid., vol. xl, page 241, 





LE TIS CE DE Vi CES RIG Sager : on aR  omesn = 


iy 
| 
4 
1 


PEST C 


| 

- 

it 

t2 

hae 

ree 
‘ 
EB 
Hy 


Rene 





a 
radesh ones aps 


Oy Ay Re magnet ay wave 
A 7 


erie 


ne 





234 


ENGINEERING. 





(Fes. 16, 1894. 








of 60 piastres (10s. 3d.) on 540,000 feddans, In 


Middle Egypt the estimated gain is : 
Per Annum. 





£E 
Increased revenue from State lands ... 400,000 
Additional taxation of basin lands 151,750 
Reclaimed land in the Fayoum 20,000 
571,750 


Asssuming that there is no gain from the poor 
and distant lands of Upper Egypt, there is the 
prospect from Middle and Lower Egypt of a yearly 
increase to the State of £E.850,000. This is the 
gain to the Government ; there is also the gain to 
the people, for even in Egypt the State does not 
take all the husbandman’s produce. The estimates 
of the enhanced value of the land are nearly three 
times those of the capitalised value of the taxes, 
but with greater area and more crops, a larger 
population will be needed, so that the increased 
wealth per individual will not be so great as appears. 

There are two possible methods of storing Nile 





that the whole volume of the Nile flood shall 
pass freely through these sluices, carrying with 
it the fertilising silt which is so important for 
the land. Storage will take place after the flood 
has passed in November, December, and January, 
when the amount of matter in suspension is com- 
paratively small. Of course this amount will be 
deposited, only to be swept out in the following 
summer. Thisis one of the most important features 
of the design, as it is felt that no sluicing arrange- 
ments would be adequate to deal with the enormous 
deposits that would occur if a solid wall were built 
across the river, and a check were offered to the 
flood of liquid mud that comes down in the 
autumn. 

The undersluices are placed at varying depths, 
according to the depth of the channel. This 
insures that no gate will be worked under the 
extreme head upon the dam. At the time of 
closing, the lowest gates will be shut first ; and, as 
the water rises, the gates at a higher level will be 


channel the foundations, for a length of 100 metres, 
would need to be put in under a head of 19 metres 


of water. The capacity and cost of this reservoir 
are estuated as follows : 
Reduced Level of ° 
Water Surface. Capacity. Cost, 
Metres. Cubic Metres. £E. 
114 1,560,000, 000 1,250,000 
118 2,510,000,000 1,600,000 
121 3,670,000, 000 2,000,000 


A surface height of 118 metres would give a 
height of 44 metres from the crest of the dam to 
the lowest point of the river bed. The inundation 
would reach from Kalabsha to Toski, and the com- 
pensation for lands and villages inundated is esti- 
mated at £E.432,000. 

Phile.—The second site is a little to the 
south, or on the upstream side of Philz Island, 
and a dam built here would leave the cele- 
brated temple untouched. Two alternative lines 
have been proposed, but though they both 
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valley of the river itself as a storage reservoir ; 
(2) by cutting a communication from the river 
valley into a depression in the desert, and filling 
the depression. Four projects have to be con- 
sidered for dams, named Kalabsha, Phils, Assouan 
cataract, and Silsila. One project for a reservoir 
in the Wadi Raiyan has been worked out, the site 
being first discovered by Mr. Cope Whitehouse.* 

The proposed dam, whatever may be its site, 
would be a solid wall of granite masonry, pierced 
by 100 to 120 openings, or undersluices, provided 
with regulating gates. The total area of waterway 
allowed is from 2000 to 2400 scuare metres (21,500 
to 25,800 square feet), calculated to pass a mean 
high flood at Assouan of 10,000 cubic metres 
(353,100 cubic feet) per second, the mean velocity 
torise to 7 metres (23 ft.) per second, and the head 
to 4.25 metres. Such a flood only occurs two or 
three times in twenty years. Each undersluice will 
be 10 metres (32 ft. 9 in.) high, and 2 metres 
(6 ft. 7 in.) wide, and will probably be of Stoney’s 
self-balanced roller gate pattern. It is intended 

* See ENGINEERING, vol. xl., page 241 ; vol. xliv., pages 
950 and 283; vol. xivi, pages 66 and S173 vol. L. page 
334; and vol. lii., page 451. 


be reversed. The dam will be solid wherever the 
depth of water in the reservoir is more than 32 
metres, and no undersluice will have its sill more 
than 10 metres above the living rock under its own 
base. Of course it will only be in the centre of 
the existing channels that such a depth will be 
found, Abutment piers are to be built at intervals 
of 57 metres (187 ft.) centre to centre, to localise 
the effect of any possible settlement. Locks will be 
provided for navigation, and, of course, a constant 
supply of water at all times. 

We willnow deal with the various sites seriatim, 
referring the reader to the maps above for 
their location. The upper map shows the course 
of the river from the frontier at Wadi Halfa to the 
sea, while the lower gives, to a larger scale, the 
piece comprising the various dam sites. 

Kalabsha.—The most remote point proposed fora 
dam, within the frontier, is 2} kilometres south of 
the Kalabsha Gate. The riveris here divided into 
several channels, in all but one of which the water 
in summer is not more than 9 metres (29 ft. 6 in.) 
in depth. The rock is everywhere granite of good 
quality, except on the extreme left flank, where it 
isa hard and compact didrite. In the right-hand 








part of the length, both pass through schists and 
inferior gneiss on their extreme right. In this part 
borings have gone down to R.L. 75 without 
coming on the sound rock. The following are the 
estimates, as before, for dams of heights to satisfy 
the requirements of Lower Egypt, Lower and 
Middle Egypt, and the whole of Egypt respec- 
tively : 


Reduced Level of . 
Water Surface. Capacity. Cost. 
Metres. Cubic Metres. £E. 
110 1,560,000,000 1,500,000 
114 2,510,000,000 1,750,000 
118 3,670,000, 000 2' 100,000 


The R.L. of 114 inundates only the valley from 
Philze to Kososko, and leaves the country south of 
Kososko untouched. For compensation 350,000/. 
has been allowed. 

Assouan Cutaract.—Of all the sites, none is so 
favourable from an engineering point of view as that 
at the Assouan Cataract. The rock throughout is 
hard and compact syenite, or quartz diorite, except 
at the extreme left of the main channel, where the 
quality is not so good, though it is even there com- 
pact and capable of resisting the greatest pressure. 
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The section of the river is wide and shallow, and 
in summer the stream can be turned down one or 
more of the different channels, leaving the re- 
mainder dry for the foundationsto be putin. The 
lowest part of the river bed is at R.L. 83 
metres, or 7 metres below the summer level, and 
this depth is found only on a length of 35 metres. 
The whole of the undersluices would be built upon 
the dry reefs projecting above the level of the water 
in winter and summer. There would be seven 
months in the year in which they could be built 
in thedry. The estimates, as before, are: 


Reduced Level of 


Water Surface. Capacity. Cost. 
Metres. Cubic Metres. £E. 

110 1,600,000,000 1,100,000 

114 2,550,000,000 1,400,000 

118 3,700,000,000 1,700,000 


Unfortunately the erection of this dam would 
inundate a great portion of the Temple of Phil 
for several months every year, which would be 
denounced as an act of barbarism. There is nothing 
sacred to a sapper, but he must bow to public 
opinion, and so, asa compromise, Mr. W. Willcocks 
suggests the possibility of removing the temple and 
erecting it afresh on Bigeh Island, close at hand, at 
a cost of £E. 200,000. It is most unfortunate that 
the best site of all should labour under this disad- 
vantage. 

Gebel Silsila.—At a distance of 70 kilometres 
(43 miles) down stream from Assouan the Nile 
re-enters the Nubian sandstone by a narrow pass 
under 400 metres in width and 5 metres in depth 
at low water. This is the Silsila Gate. The rock 
here is sandstone, and is variable in quality. At 
the lower levels there are fissures, and also hori- 
zontal layers of clay and decayed felspar of varying 
thickness. Under these circumstances it has been 
decided that it is impracticable to carry the dam 
high enough to supply the requirements of 
Upper Egypt, and that it must be kept to 
R.L. 101 at the most. This would involve a 
dam 26 metres high, which would place the 
greater part of the town of Assouan under a 
depth of water varying from 3to7 metres. The 
sum allowed for compensation is £E. 670,000, 
which does not include anything for the expense 
of removing the recently excavated Temple of 
Komombos, which will be put under 43 metres of 
water. This temple, although not so well known 
as Phila, is still an exceedingly interesting one. 
The following are the estimates : 


Reduced Level of 


Water Surface. Capacity. Cost. 
Metres. Cubic Metres. £E. 

98 1,551,000,000 1,450,000 

101 2,501,000,000 1,650,000 


The Wadi Raiyan Project.—The entire history 
of the Wadi Raiyan project can be traced in our 
columns, and we are glad to see that it has at 
length received the detailed consideration it de- 
serves. As this article merely deals with the broad 
features of the various designs, it will not be neces- 
sary to do more than to point out that Mr. Will- 
cocks has prepared two alternative projects and 
estimates. The first is for separate inlet and outlet 
canals, and the other for a single canal to serve 
both for supply and discharge. The main difference 
between his proposal and that of Colonel Western 
lies in the alignment of the inlet canal. Mr. Will- 
cocks proposes to carry this channel, after it leaves 
the Nile Valley, straight across the high desert 
ridge by the shortest possible line. He utilises the 
depression, called by Mr. Cope Whitehouse the 
Wadi Lulu, as a means of saving excavation. This 
depression is about 12 kilometres in length, and its 
bed some 24 metres below the general level of the 
desert. Colonel Western, on the other hand, took 
his canal, after it left the Nile Valley, along the 
desert slopes forming the boundary of the Fayoum. 
The merits of these two routes are too complicated 
to be entered into now, but we hope to return to 
the subject in a future issue. 





ELECTRIC LIGHTING IN THE CITY 
OF LONDON. 


Tue history of electric lighting in the City of 
London is of interest. It was to be expected that 
a community whose enterprise has made the heart 
of the metropolis the financial centre of the world, 
would endeavour to be amongst the pioneers in 
adopting all municipal improvements as soon as 





they were fairly past the experimental stage. This 
has certainly been the case in electric lighting, as 
the City authorities put up sixteen Jablochkoff 
lamps in 1878, and on these proving a failure 
through their excessive cost, still further experi- 
ments were made, one of which, viz., the lighting 
of New Bridge-street, Ludgate-hill, and St. Paul’s 
Churchyard by the Brush Company in 1881, did 
much to restore public confidence in electric light- 
ing at a time when financial jobbery and the 
Board of Trade combined had done their best to 
crush the infant industry. 

It is but seldom that we get an account of 
important operations from one who has played a 
leading part in their conception and execution ; 
and even when such a description does appear, it 
but too frequently deals with only the vaguest 
of generalities, the really important details being 
omitted as unworthy of record. Hence it is with 
unusual pleasure that we welcome the paper on 
electric lighting in the City of London, read last 
Thursday evening before the Institution of Elec- 
trical Engineers by Major-General Webber. The 
preliminary efforts of the City authorities and 
the companies assisting them culminated, in 1891, 
in the formation of the City of London Pioneer Com- 
pany, the necessity for which may not be obvious 
to our readers at first sight. Its formation was 
due to the fact that a certain date had been fixed 
for the commencement of the works, and that if an 
actual commencement had not been made before 
that time the powers would have lapsed, involving 
the entire loss of the money that had been spent in 
obtaining the provisional order and in other ways. 
At the period when an appeal would naturally 
have been made to the public, the City was suffer- 
ing from the effects of the Baring disaster, 
and it was absolutely impossible to float any 
undertaking, no matter how good its prospects 
might be. It was, therefore, decided to tide over 
the difficulty by the formation of a small company 
which should undertake the lighting of the princi- 
pal thoroughfares, leaving over for a time the 
private lighting and the extension to the smaller 
streets. In avery short time 50,000/. were privately 
subscribed, and a beginning was made. When affairs 
mended in the money market the larger scheme 
was floated, and the Pioneer Company absorbed 
in the City of London Electric Lighting Company, 
Limited, with an authorised capital of 800,000/., 
and borrowing powers of half that amount. But 
valuable time had been lost, and eventually 
there was an immense rush required in com- 
pleting the work of the permanent installation by 
the contract time. The Commissioners for Sewers 
were inexorable, steadily refusing to grant any ex- 
tension of this time, and this rigour was, we believe, 
largely due to a belief that the work of construction 
was being sacrificed for stockjobbing purposes, of 
which in previous years there had been such 
flagrant instances in the electrical engineering 
industries. As matters turned out, the construc- 
tion companies had to open and place the cables in 
17 miles of treuch, extending through fifty-three 
streets, between August, 1891, and February, 1892. 
The work, moreover, was of no ordinary character. 
The subsoil of the City streets is already crowded 
with pipes and conduits of every shape and size. 
The condition was imposed, and most rigorously 
enforced, that no conduit should be placed nearer 
than § in. to any existing pipe or conduit, and thus 
the difficulties to be dealt with were substantially 
increased. In spite of this, however, the work was 
done, and done well, a feat on which both General 
Webber and his assistants, to whom he generously 
gives full credit for their work, may well plume 
themselves. 

In such a rush as this it would be natural to 
expect that the engineer would have contented him- 
self with doing the work anyhow, so long as it was 
completed in time, and would afterwards improvethe 
system up to standard requirements at his leisure, 
a practice not uncommon in America. Nothing of 
the kind was attempted here, however. Not only 
were the conduits laid then for immediate require- 
ments, but the load to be expected in the near 
future was carefully studied, and provision made 
for additional leads at the same time, so that 
they could, when wanted, be put in place without 
again incurring the inconvenience and expense of 
reopening the streets. in certain cases the mains 
were laid in existing subways, but the plan proved 
costly and inconvenient. The massive masonry of 
the subway had to be broken through, and deep 
trenches dug for the passage of the house or lamp 





wires ; all of which heavy work could have been 
avoided had permission been granted to carry the 
mains under the pathways in these streets, as was 
done elsewhere. The conduits consisted partly of 
the Callender- Webber bituminous casing, and partly 
of iron pipe conduits. These latter were used for 
the high-tension mains, and the bituminous con- 
duits for the low-tension distributing system. Each 
separate conduit was placed in a separate way. 
Great pains were taken to exclude gas from the 
street boxes, the accumulation of which in these 
receptacles has given rise to many dangerous ex- 
plosions in America, and to a few in this country. 
In the States certain companies have adopted the 
heroic remedy of keeping the whole of the conduits 
under pressure by means of a small blower at the 
central stations; but General Webber has relied 
upon the (in the long run) less costly expedients 
of first-class materials and workmanship. To this 
end the boxes were constructed of glazed brick laid 
in Portland cement, and the joints between the con- 
duits and the walls of the boxes were carefully sealed 
in. All idle ways were plugged, and no drainage 
of the box was attempted, save in cases where the 
pipes laid for this purpose were certain not to serve 
as ducts for gas. 

As laid, the conduits contained room for mains 
capable of supplying 340,197 eight-candle-power 
lamps. This output will, of course, not be reached 
for some years, but the works have been designed 
so as to permit of this load being dealt with without 
involving any change in the system of distribution 
as originally designed. Forty-four converting 
points were selected, each of which is intended to 
serve a compact district immediately around it. 
Great difficulty was found in securing sites for 
these, as in the richer parts of the district, such 
as Lombard-street, a square yard of ground space 
is valued at 1000/., and in many other cases exorbi- 
tant rents were demanded for way-leaves to give 
access to the converter houses, which it was intended 
to place underground. In two instances a way- 
leave was obtained to construct an entrance to 
these stations through old graveyards, the actual 
sub-station being excavated under the adjoining 
footpath and roadway, and thus a fairly satisfac- 
tory site wassecured. These stations were designed 
for a maximum output of 450 kilowatts each, and 
eo including the capital value of the rent, about 
34761. 

The lamp-posts erected in the City are of noble 
dimensions, the lantern being big enough for a man 
to get inside. To give access for trimming and 
cleaning, the posts have holes alternately on either 
side, into which the trimmer puts eight portable 
steps of light steel, by means of which he mounts, 
and which he removes as he comes down. As the 
result of some experiments, rippled glass has been 
used in the lamp tops, which, whilst cheaper than 
the ground and opal glass, also tested, absorbs 
less light — viz., 21.7¢ per cent., as against 25.18 
per cent. for the opal, and 46.24 per cent. for 
the ground glass. The glass used is }4 in. thick, 
and is thus not very liable to accidental injury. 
The bases of the posts are of an ornamental 
character. Considerable difficulty was experienced 
in getting satisfactory foundations for these lamps, 
owing to the crowded state of the subsoil, and many 
different patterns of baseplate had to be employed, 
thus increasing the difficulty of completing the 
work by the contract time. In addition to the are 
lamps, the City authorities are also experimenting 
with large glow lamps, though General Webber 
apparently thinks that these latter lamps are not 
being run under the best conditions. He considers 
that the glowing filament should not be exposed 
directly to the eye, but that it should be shaded 
by a glass cut into diamond-shaped facets, which, 
whilst breaking up the light satisfactorily, does not 
absorb anything like the amount which ground or 
opal glass would. Such’lamps, weighing much less 
than arc lamps, might easily be hung from light 
brackets fixed to the walls of the houses adjoining 
the street. Glow lamps of course require much less 
attention from lamp-trimmers than are lamps, and 
hence a larger number of watts per candle-power 
can be economically used in them. 

In the course of his paper General Webber ex- 
presses the hope that those of his assistants who 
were engaged on special portions of the work of 
construction will put their experiences on record, 
and we trust that the gentlemen in question may 
see their way to comply with this desire, in doing 
which they would earn the gratitude of the whole of 
the engineering profession, 
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A YAOHTING EXHIBITION. 


THE difficulties in the way of holding a yachting 
exhibition in London are manifest, and yet a 
sufficient measure of success attended the carry- 
ing out of the first enterprise of this kind as 
to warrant its repetition for a second year. 
Although yachts themselves cannot well be ex- 
hibited at any exhibition held on dry land and 
under a roof, yet models, photographs, fittings, 
and appliances can be gathered together sufticient 
to form a fairly attractive show. Such are the 
lines upon which the second International Yachting 
Exhibition, now being held at the Westminster 
Aquarium, have been framed. 

No previous year since ’51, when the America—a 
model of which is shown—came over and taught 
British yachtsmen so wholesome a lesson, has been 
more full of interest to the amateur sailor than that 
which has recently closed. The weather was most 
favourable, both from the competitor's and the spec- 
tator’s point of view, and the meeting of such magni- 
ficent giants as the Britannia, Valkyrie, Satanita, 
and Calluna formed truly an epoch in yacht-racing 
annals. In addition to these British craft, there 
was the added interest given by the American 
Navahoe. The contest between these craft afforded 
a sport truly worthy of our seagirt isle. On the 
other side of the Atlantic occurred the best-con- 
tested races for the America Cup which have yet 
taken place, and though our champion was beaten, 
patriotic Britons may reasonably claim that a large 
part of the honours remained with the Eng- 
lish yacht. Leaving these modern flyers, un- 
equalled in speed by any that have preceded 
them in any age, we find in the collection at the 
Aquarium objects of historical interest in the old 
Arrow, Mosquito, Volante, and other champions of 
a bygone day ; whilst the American trio, Henrietta, 
Fieetwing, and Vesta, recall memories of the great 
race sailed across the Atlantic in the month of 
December for 6000/. To simply enumerate other 
celebrated yachts represented by drawings, photo- 
graphs, or models, would take more space than we 
can afford, but the collection seems to be fairly 
complete. The Prince of Wales’s grand cutter, the 
Britannia, forms the most attractive feature in the 
section. 

The term ‘‘yacht” appears to be a very com- 
prehensive one in the present day, and many 
pleasure craft, whose size would simply have 
put them in the class of boats in old days, are now 
included under the more ambitious term. Of 
these there is a fair show at the exhibition, and 
there are also several of those most beautiful ex- 
amples of boat construction, the Thames pleasuré 
skiffs, shown at the Aquarium. Perhaps one of 
the most interesting and instructive exhibits in the 
building is a collection of the various woods used 
in the construction of pleasure craft, shown by J. 
Williams and Son, of Canterbury Timber Yard, 
Westminster Bridge-road. Those who are acquainted 
with these matters know what strides have been 
made in the application of wood to pleasure craft 
during the last few years. Many new woods have 
been introduced, but it is not this so much as the 
care that is now taken in selection and seasoning, 
which marks the advance. To the lover of boats 
Messrs. Williams’ collection should afford thorough 
enjoyment. There are beautiful clean boards of 
mahogany and cedar, from which whole sides of 
punts can be formed without a seam. There are 
‘*figury ” oak and birch for internal fittings, Moul- 
mein teak, black walnut, and, as a contrast, 
English sycamore, almost a perfect white beside 
the darker timbers. One board of the latter wood, 
planed, but unvarnished, is especially attractive. 
An example of lacewood, used for canoe paddles, 
is also noteworthy, from the transparent figure. 

Amongst the full-sized vessels Simpson and 
Denison, of Dartmouth, show a very pretty yacht’s 
steam gig which has compound cundensing engines 
and a compact well-designed boiler. Vosper and 
Co., of Portsmouth, exhibit an ‘‘ oil launch ” 
16 ft. long and 4 ft. wide. The propelling ma- 
chinery consists of an oil engine, which works on 
the Otto cycle, and has necessarily a heavy fly- 
wheel—‘‘ not so heavy,” as Messrs. Vosper’s repre- 
sentative pertinently remarked, ‘‘as a boiler would 
be.” There is a single cylinder, and the oil reservoir 
is placed on the top of the engine. The power of this 
engine is said to be half a brake horse-power, and the 
speed of the boat is 4} miles per hour. We under- 
stand that a vessel 50 ft. long and 9 ft. wide, fitted 
with engines of the same description, toexert 16 brake 








horse-power, Will shortly be launched. One great ad- | 
vantage with this motor is that ordinary illuminating | 
oil can be used, so that the yachtsman can renew his | 
supply of fuel wherever there is a chandler’s shop. 
The consumption is stated at about one pint of oil 
per brake horse-power per hour. Messrs. Vosper 
make two-cylinder engines of this type for the 
higher powers than that shown. The same firm | 
also shows a neat little compound steam engine 
for cutters or gigs. Close by, the Daimler Motor 
Company, of Billiter- buildings, exhibit a Daimler 
motor boat having a 1} brake horse-power engine. 
The length of the boat is 21 ft., and the width 
4ft.1lin. This motor is also an oil engine, rec- 
tified petroleum (benzine) of 0.68 to 0.70 specific 
gravity being used. On the same stand is 
shown a Daimler motor fitted as a fire engine, a 
position it is especially adapted to fill on account 
of the rapidity with which it can be brought into 
use. A small vertical engine suitable for general 
work is also shown. Messrs. Sims and Co., who 
apparently are the agents for the Daimler Com- 
pany, show on the same stand a remarkably neat 
and effective little pump, which should, we think, 
come largely into use for boat-work. It is known 
as the Rapid pump, and though it has the appear- 
ance of a rotary pump, it works with a reciprocat- 
ing motion. Its compactness, and the handy 
manner in which it can be worked, render it 
especially suitable for yachting purposes. Another 
novelty shown by this firm is an automatic ticket 
delivery box, onthe ‘‘ penny-in-the-slot” principle. 
One of these machines has already been tried at 
the Edgware-road station of the Metropolitan 
Railway, and is stated to afford great relief to the 
at times overworked ticket clerk ; but we failed to 
grasp its connection with yachting matters. The 
mechanism is ingenious, but, we need hardly say, 
impossible to be described without diagrams. 

An example of the application of electricity to 
boat propulsion is shown by Kerbey Bowen, 
Limited, of Regent-street, in a well-arranged little 
craft, fully rigged, the idea being doubtless that 
the batteries will act as ballast. Electric driving for 
boats does not appear to be going with such a 
rush as at first seemed probable. Doubtless, in 
theory, and when the mechanism is new, or happens 
to run without hitch, nothing could be more 
charming. There are, however, drawbacks in 
practice which require a heavy discount to be taken 
off the roseate views of enthusiasts. 

The exhibitors of small sailing craft are numerous, 
Turk, of Kingston, sending the largest and finest 
display. Nothing could well exceed the beauty 
and perfection to which the up-river builders have 
brought the exquisite art of boat-building. One 
only wonders what sort of appearance the polished 
and varnished work would present after a season 
in salt water. That these little craft will go 
through a wonderful amount of rough water work, 
visitors to the coast can bear witness, the boats 
of the canoe yawl type, which have more the ap- 
pearance of drawing-room ornaments, being fre- 
quently taken, single-handed, through weather that 
the experienced crews of good-sized tishing-boats 
would not elect to face. 

The exhibitors of yachts’ fittings are numerous. 
Mr. T. G. Stevens, of Swanscombe, Greenhithe, 
Kent, has three interesting inventions. The first 
is a ‘‘ compound steering gear,” by means of which 
the inventor has managed to transfer the weight of 
the heavy quadrant from the rudder-head to an 
independent bearing. On this bearing or vertical 
working pin is mounted a yoke, to the ends of 
which the steering chains are attached. On the 
rudder-head is mounted a shorter yoke or crosshead, 
and connection is made between the two yokes by 
short links. In this way additional power can be | 
gained, the leverage being obtained by the arms of 
the yoke to which the chains are attached being 
longer than the arms of the rudder yoke. In order 
to break the impact of the seas on the rudder, the 
connecting links between the yokes are made tele- 
scopic, the motion being checked bya spring. The 
second device to be noticed on this stand is known 
as a rudder controller. It consists of a brass band 
fitted round the rudder-head above the deck, and 
close to the tiller. The band acts as a brake, 
by which the helm can be firmly fixed in 
any position, the controlling arrangement being an 
endless rope (led to the end of the tiller, so as to 
be handy to the steersman), which actuates a 
pulley mounted on a wormshaft, the gearing 
setting up or relieving the brake. The device 








appears an excellent one for yachts, and would 


often enable a single hand to keep a vessel under 
control in bad weather, when otherwise two men 
would be required. The third invention consists 
of ‘fan adjustable steadying screw” for rudder- 
heads. It consists of a bracket fitted on deck and 
bending over the rudder-head. Through the 
bracket there passes a hand-screw, the point of 
which comes on to the flat top of the rudder-head. 
In this way the rudder is held between top and 
bottom centres, just as work is mounted in a lathe. 
The advantages are obvious. Pintles and gudgeons 
will be subject to less wear, and lost motion will be 
obliterated. On the same stand Mr. Laurence 
Seager, of Sittingbourne, shows an adjustable 
spanner and wrench combined. In this there are 
two loose jaws, and by substituting one for another 
the two functions of the tool can be put into play. 
The arrangement is simple and strong, and there is 
no screw motion to get strained and render the 
adjustment difficult. The advantage of the adjust- 
able pipe wrench is that the jaws need not project 
beyond the work, whatever diameters may be 
acted upon. 

There are a few exhibits of folding boats, that 
shown by Mr. Wright, of Redhill, in which wooden 
sides are given, being, perhaps, the best for yachts’ 
dinghy work, though, of course, no sensible yachts- 
man would employ a folding boat if his vessel were 
big enough to house an unfolding one. The James 
folding boat, made by Lane and Neeve, of Millwall, 
has the advantage of being speedily folded or un- 
folded by means of atoggle arrangement. A small 
folding boat in which the adventurous inventor 
crossed the Channel is also shown. This is known 
as the Sayce folding boat. The Holmes Life Pro- 
tection Association, of 8, Great Winchester-street, 
have an interesting show, the most interesting 
feature being a machine by which a life-buoy is 
dropped and a Holmes light punctured at one 
operation by simply a quarter-turn of a handle. 
When life-buoys have to be dropped ‘‘ time is as 
the essence of the contract,” as the lawyers say, 
and nothing could be more expeditious than the 
manner in which this instrument does the work. 
This is known as ‘‘ Manwell’s ready life-saver.” 
On the same stand is shown Lacey’s combined sea- 
anchor and oil-distributor, made for various sizes 
of craft, from small open boats upwards. The sea- 
anchor is made of stout canvas, and has a neat 
tripping arrangement. It is wonderful what a lot 
of weather a light open boat will go through when 
riding to one of these give-and-take anchors. 
Lacey’s rocket-line throwing apparatus is also 
exhibited on this stand, the chief point being the 
ingenious way in which the line is ‘‘ faked” on 
pegs so as to prevent the chance of being entangled 
at critical moments. 

Ramage and Ferguson, of Leith, have a fine show 
of models of steam yachts, a class of vessel to which 
this firm has especially turned their attention. 
Starnes and Sons, Ratcliffe, show a new arrange- 
ment of stern tube, with a screw-down arrangement 
for preventing leakage of water into the ship, and 
also a ‘‘ simple saving sleeve ” for packing stutfing- 
box glands. Davis and Co., Limited, of Poplar, 
show a model of an automatic locking arrangement 
to be fitted to the rudder-head, and also a neat and 
compact steam steering gear for yachts. The Phos- 
phor Bronze Company have a stand in which they 
show various applications of their manufactures to 
marine purposes. Glaser, Brewers, and Co., of 
33, Jewry-street, amongst other exhibits show 
cushions and lifebelts stuffed with reindeer hair. 
If the claims for this material are well founded— 
and we have no reason to doubt the fact—it would 
seem that the ideal material for yachts’ and boats’ 
cushions has been found at last. We are assured 
that a cushion stuffed with reindeer hair, and 
covered with an ordinary rep material, may be 
thrown into the sea and will take up no more 
water than will be absorbed by the cover. The 
cushions shown are extremely light and beautifully 
soft, and if they positively will not absorb mois- 
ture, we do not see what is left to be desired, look- 
ing at them either in the light of life-buoys, 
cushions, or beds. Every one knows the objections 
to india-rubber and inflated articles for these pur- 
poses, whilst cork has the very undesirable feature 
—from the cushion or bed point of view—of being 
as hard as a pine board. 

We have not space to refer to the many other 
things shown in this interesting exhibition, the 
above being simply some of the chief features 
oe attracted our attention in the course of a couple 
of visits, 
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NOTES. 
THe Dutcn Nortu Sza Canat. 

Ho.ianp has had a ship canal capable of being 
traversed by ocean-going vessels in operation since 
1876, when the North Sea Canal connecting 
Amsterdam with the German Ocean was opened 
to traffic. Since then the waterway has been 
deepened, and vessels drawing as much as 
24 ft. can now reach Amsterdam by its means, At 
its outer end on the North Sea an extensive 
harbour has been formed, and named Ymuiden. 
Up to low-water mark this harbour has an area of 
230 acres. The basin is protected by two sea walls 
constructed of concrete blocks. Each of these 
walls is 5000 ft. long. They are about 4000 ft. 
apart at the shore, but curve in at their outer ends 
so as to reduce the opening between the piers to about 
880 ft. width. These walls are founded upon a wide 
rubble foundation, and are further protected on the 
sea side by 20-ton concrete blocks placed on top of 
the rubble foundation, which is thus secured against 
scour. Stone being dear in Holland, the top 
of the walls has been faced with hard-burned brick, 
which has proved entirely satisfactory. This outer 
harbour is connected with the canal by the North 
Sea locks, which are of large proportions, being 
capable of taking vessels of 30 ft. draught and 
380 ft. long. The canal proper will not, however, 
admit of such large vessels as yet, though the work 
of improvement is being proceeded with, but at pre- 
sent vessels to pass through it must not draw more 
than 24 ft. There are three bridges over the 
canal, viz., two railway bridges and one road 
bridge. They are all of the swing type, and hence 
do not limit the height of the masts of the vessels 
using the waterway. The canal is nearly 30 miles 
long, and during 1892 the locks at Ymuiden were 
passed by 8043 vessels, having an aggregate tonnage 
of 10,485,138 tons. 


TorPeDo-Boat Desiens. 

In a recent issue of the Times we noticed an 
advertisement of Messrs. Yarrow and Co., of Pop- 
lar, by which this firm offers 2001. reward for 
information which will lead to the discovery of 
persons who have been offering for sale detail 
drawings of the Havock’s machinery. In the case 
of the torpedo-boat destroyers, of which the 
Havock is an example, the drawings have been 
pretty widely distributed by the Admiralty, and 
a contractor who wishes to follow Messrs. 
Yarrow’s designs need not go to any large 
expense in procuring copies. This growing prac- 
tice of giving information to rival contractors, 
respecting the work of their competitors, is one 
much to be reprehended on the score of policy, 
let alone any higher consideration. It clearly has 
the effect of crushing progress on the part 
of those firms who take a leading part in the ad- 
vance of marine engineering. Everyone will 
approve of the action of the Admiralty in widely 
distributing orders for vessels and machinery of all 
classes amongst the engineering firms of the 
country, and it would be well if there were an 
extension of this practice in other Government 
departments. But this should not be done except- 
ing on principles of equity and honourable dealing. 
To get out the design of machinery for a new class 
of vessel, such as the Havock, entails a very large 
outlay, andthe Admiralty should treat the detailed 
drawings—which they compel contractors to supply 
—as strictly confidential, using such drawings 
simply for the purposes of the department. 
It is a fact, which we have on the best autho- 
rity, that tracings of the Havock’s drawings have 
been sent to rival contractors, who are interested 
in vessels of the same kind. The procedure 
cannot be defended on the score of policy—that 
though it may be bad for the individual, it is good 
for the State. It may be good—in a way—for the 
Admiralty at the present moment, because other 
contractors, having got their designs for nothing, 
will be able to tender at a somewhat lower 
price than they could otherwise do. How- 
ever, the effect of this practice will tend to 
prevent contractors from introducing their latest 
improvements into Admiralty vessels. It evi- 
dently will not pay to make costly experiments 
and employ an expensive designing staff to prepare 
plans for the benefit of rival firms. The torpedo- 
boat builders have done so much for marine engi- 
neering and naval architecture that they certainly 
deserve better things at the hands of the Admiralty. 
William Denny used to say that he looked on 
torpedo-boats as the pioneers of naval practice ; 





they afford a means of making model experiments 
on a practicable scale. We have more than once 
pointed out that the great advance of speed in 
modern times in vessels of the Royal Navy has 
been in a great measure due to the initiative of 
the torpedo-boat builders. We have often had 
to thank the British Admiralty for the part 
played in advancing naval science. The en- 
lightened policy in regard to the introduction of 
mild steel for shipbuilding is a single instance, 
and at the present time the lead is being 
taken in an important branch of engineering prac- 
tice by the introduction of various types of water- 
tube boiler in several ships of the Royal Navy. 
These are instances of true progress and enlightened 
policy, but to give away to rival firms the work of 
their competitors is neither honourable nor politic. 


EXPANSION STRAINS IN BoIrLers. 

Some experiments recently made on the expan- 
sion strains of a locomotive firebox, during the 
process of raising steam, are described by M. 
Rondelet in an issue of the Revue Générale 
des Chemins de Fer, and appear to be of interest. 
Vhe boiler on which the experiments were tried 
had an internal firebox of copper, the crown 
of which was supported by girder stays, and the 
girders were supported, not only by the sides of the 
internal firebox, but were prolonged so that their 
ends rested on brackets bolted to the external shell. 
Holes were drilled through the crown of the ex- 
ternal firebox, exactly over the centres of the front 
and rear stay girders, and stuffing-boxes were 
screwed into these holes, and through them 
steel rods were passed, the lower ends of which 
were attached to the mid points of the stay girders. 
The motion of the ends of these rods was, there- 
fore, identical with that of the girders on which 
they rested, and allowed this latter motion to be 
measured. At the same time the deformations of 
the external firebox were also measured, and by 
comparing the two sets of observations, the 
relative motions of the outer and inner fire- 
boxes were ascertained. Starting with cold water, 
observations were recorded every five minutes, 
until the pressure reached 1 kilogramme per square 
centimetre (14.2 lb. per square inch), after which 
the observations were taken at each increment 
of 1 kilogramme in the pressure, until the 
working pressure of the boiler was reached, viz., 


11 kilogrammes per square centimetre (156.4 lb. | b 


per square inch). The results obtained showed, 
as was to be expected, that at starting the inner fire- 
box heated much more rapidly than the outer. The 
consequence was that the stay girders were lifted off 
their seats, on the side brackets, to a distance 
which attained as a maximum ,5 in. This separa- 
tion was noted at a pressure of 1 kilogramme 
45 minutes after lighting the fire. After this 
the outer firebox heated up, and the brackets came 
up to the stay girders again at a pressure of 9 kilo- 
grammes (128 lb.). The general result of the ex- 
periments seems to be that in boilers fitted 
with radial crown stays these stays must be 
in compression during the process of raising 
steam. This, however, we may remark, has 
previously been noted by Mr. Yarrow in the 
locomotive boilers built by him for torpedo- 
boats, and much of the success attained by him 
in this direction is due to a recognition of this fact, 
and the adoption of means for combating the 
tendency in question. 





RAISING STEAM BY TOWN’S REFUSE. 

At Halifax, near the St. James Station, there is a 
steam boiler which has been designed to be stoked 
with town’s refuse. As our readers are well aware, it 
is becoming daily more difficult to dispose of the 
matter collected from dust-bins, and in many towns 
large sums have been spent in the erection of de- 
structors, in which such matters are burnt. In most 
cases the heat evolved, which is considerable, is 
entirely wasted, while in a few—notably in Oldham* 
and Southamptont—a part of it is utilised in steam 
generation. When this is done it is usual to 
carry on the combustion with forced draught under a 
brick-lined arch, and afterward to pass the gases, 
which emerge at a temperature considerably above 
2000 deg. Fahr., through the tubes of a boiler. 
Under this system it is stated that all the animal 
matter and fumes are totally consumed, and no 
nuisance whatever is created. The older forms of 
destructors, in which the hot gases are used to dry the 
incoming material, have to be provided with ‘‘ fume 


cremators,” that is, with coke fires in the terminal 
flues, in order that the foul smells given off may be 
destroyed. 

The Halifax installation, which is a combined 
destructor and steam boiler, is shown in section 
in the accompanying engraving. It will be seen 
that it is of the type of elephant boiler. There 
are two tubes, or Cornish boilers A, A, each 
23 ft. 6 in. long, and containing an inner furnace tube 
3 ft. 6 in. in diameter. These are connected by conical 
circulating tubes C, C to the upper cylinder B, in which 
the water-level stands near the centre. The three 
remaining cylinders I and J act as feed-water heaters, 
the feed dropping the greater part of its mineral con- 
stituents in them before it comes in contact with the 
hotter surface of the furnaces below, These several 
tubes are surrounded by four brick flues 1, 2, 3, 4, 
through which the gases pass in the order named. The 
whole constitutes a ‘‘ Livét steam generator,” the flues 
being arranged on the well-known Livét system, in 
which the salient feature is that the flues have a gradu- 
ally increasing section from the furnace tothe chimney 














base, and in certain cases, we believe, to the chimney 
top. We have never been able to accept the inventor’s 
views as to the benefits derivable from the adoption of 
this mode of construction ; but the boilers set on Mr. 
Livét’s plan have, as a rule, good roomy flues, and are 
convenient for inspection. In the Halifax boiler the 
chimney is 110 ft. high, 3 ft. 6 in, in diameter near the 
ase, and 3 ft. 11 in. at the top. 

It is but fair to say that claims are made for the 
Livét steam generator beyond those we have set forth. 
In order that we may not do it any injustice, we will 
give explanations of its operation taken verbatim from 
official sources. The first is from a report addressed 
to the British Steam Generator and Refuse Utilisation 
Company, Limited, and signed ‘‘ Edwin E. Glaskin, 
M.A.S.C.E.,” who is, we believe, engineer to the com- 
pany : 

‘The peculiarity of this furnace is such adaptation of 
the form of the flues as will utilise the decreasing volume of 
the gases of combustion travelling toward the chimney, 
so promoting a high velocity to the air passing through 
the furnace bars, and producing thereby rapid combus- 
tion with intense heat, at the same time to cause those 
gases themselves to move so slowly through the flues that 
they part with all their useful heat before escaping into the 
atmosphere. In doing this the laws are followed which were 
enunciated by Regnault, Davy, Joule, Lavoisier, Laplace, 
Dupr?, and other investigators, ae governing the conduct 
of vapours at various temperatures. And it is by this 
intense force of draught at the furnace that such a high 
and constant temperature is obtained in the furnace as to 
secure complete combustion, so depriving the consumed 
substances of all unpleasant odours.” 


The second quotation is from a paper put into our 
hands at a public demonstration which took place at 
Halifax last Saturday. It does not contain any name, 
either at head or foot, but as it was distributed by 
the secretary to the company, it is doubtless official : 


“The Livét steam generator, considered as a steam 
power producer using coal, it will perhaps be most to the 
int to quote the summary of trials made with Lancashire 
Colles by Sir Lyon Playfair and Professor de la Béche, 
under instructions of the Admiralty, and of Mr. Laving- 
ton E. Fletcher for the Lancashire and Cheshire Coal 











Association : 
a oY ater 
vaporated per 
Pound of Coal. 
Playfair and de la Béche ; 8.13 
L. E. Fletcher ... Ga 10.77 
Livet os é 13.13 


“This economy is obtained by so pontine the 
flues that advantage is taken of the difference of specific 
heat due to constant volume as against constant pressure, 
and whilst high velocity (over 1700 ft. per minute) is 





* See ENGINEERING, vol. liv., page 432. 
+ Ibid., vol. liv., page 396, 





obtained at the furnace, the heated products of commotion 
[combustion ?] are detained around the boiler until nearly 
all the available heat has been transferred to the water.” 
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We confess that this explanation of the economy is 
quite beyond our comprehension. We leave it to our 
readers. Further, we should like to know who made 
the tests of the Livét boiler when 13.13 lb. of water 
were evaporated per pound of coal, and under what 
conditions the tests were made. 

As we have stated, there was a public demonstra- 
tion of this boiler last Saturday at Halifax. In front 
of it was a heap of town refuse, consisting of ashes, 
cinders, and small coal, with a little paper, and an 
occasional old boot and battered hat. There was no 
offensive animal matter ; indeed, no odour was per- 
ceptible, even when the material was taken up in the 
hand. It was practically dry —much drier than 
moulders’ sand. The grates were 6 ft. 6 in. long by 
3 ft. 6 in. wide, and the draught, as given to us by the 
engineer—for there was no gauge—was .275 in. water 
gauge. Under these conditions the refuse burned 
well. The draught was good, there was practically no 
smoke, it is probable there was no smell—though with 
a chimney 110 ft. high and a tearing breeze overhead, 
this could not be investigated. We were told that 
the temperature at the base of chimney was only 
350 deg., and although this seems low, it is by no 
means impossible, for the combustion was, of course, 
anything but fierce, and the heating surface was most 
ample. 

As to what the boiler was actually doing we have no 

ersonal knowledge. From Mr. Gilaskin’s report, 
Lavienen; we take the following extract on this 
subject : 

‘*The following quotations of four tests, made in the 
presence of independent engineers, will, I submit, be 
sufficient without recording (I may say) the scores of 
trials which have been made with rubbish from various 
towns in all parts of the country, and producing more or 


less the same results. en — 
: rad- Harro- Hudders- 
Halifax. ford. gate. field. 


Pounds of water evapo- 
rated per pound ci 4.08 3.65 339 3659.” 
rubbish consumed ... 

In regard to this we must express our utter dis- 
belief in boiler tests made by persons unaccustomed to 
such trials, There are so many chances of errors creep- 
ing in, such numberless opportunities for mistakes, 
that the results are perfectly worthless. The record 
of a boiler trial is like an oil painting, its value de- 
pends on the name with which it is signed. 

This, however, is a digression. The first requisite 
in a destructor is not economy, but absence of nuisance. 
Now if the Livét boiler will burn refuse without smell 
or smoke, we unhesitatingly affirm that every well- 
constructed Cornish boiler will do the like. For, from 
the point of view of combustion, it is only a Cornish 
boiler. Its draught is certainly not greater than any 
well-designed chimney should give, and it has no 
special appliances for facilitating combustion. Foul 
matter lying on its grate has exactly the same chance 
of being completely oxidised as it would have in any 
other boiler furnace of the same size, and if it passes 
into the flues incompletely burned, it will leave the 
chimney in the same condition. In view of the great 
difficulty of attaining satisfactory results when the 
combustion takes place in a glowing brick vault, we 
do not believe that success can be obtained in a boiler, 
except with picked materials, As a coal-burning boiler 
we have no special fault to find with the Livét gene- 
rator, except that it is unnecessarily complicated. Itis 
proposed that it shall be used in central electric 
stations, using refuse during the hours of light load, 
and coal during the busy period. In towns where 
clean refuse could be obtained, this might be possible, 
but we greatly doubt if any saving would result when 
the cost of dealing with so large an amount of material 
and clinker was fully worked out. 





Tur Ececrric LIGHT IN THE PRovinces.—The sanitary 
and lighting committee of the Scarborough town council 
has resolved to adopt the electric light at the Town Hall. 
The Chelmsford town council has decided to support an 
application of Compton and Co., Limited, fora provisional 
order under which they will be able to supply the electric 
light to private consumers at Chelmsford. An application 
of the town council of Peterborough to the Board of Trade 
for a provisional order will now be granted, as the time 
for lodging objections has lapsed. The object of the 
council in applying for the riggs wr order is, of course, 
to introduce the electric light at Peterborough. 

Tue S.S. ‘ LacKAWANNA.”—In our last issue we gave 

yretty complete details of the oil-carrying steamships 
soe ne and Lackawanna, recently launched at Port 
tlasgow by Messrs. David J. Dunlop and Co. Since 
the publication of this article, we have received from 
Messrs. Dunlop particulars of some speed trials made on 
the Lackawanna, which, though run under the adverse 
conditions of ** half a gale,” gave remarkable satisfactory 
results. On the measured mile at Wemyss Bay, a speed 
of 12.08 knots was obtained with an average of 2790 indi- 
cated horse-power, the revolutions being 78 per minute. 
In a four-hours full speed trial made the day after, the 
engines averaged 2960 indicated horse-power at 80 revolu- 
tions per minute, steam being maintained with the greatest 
ease, though the total grate area was but 160 square feet. 





COMPOUND LOCOMOTIVES. 
To THE EpiTor OF ENGINEERING, 

S1r,—I am obliged to your correspondents for calling 
attention to M. Polonceau’s interesting design, and trust 
that further details may be forthcoming through the 
medium of your valued paper. ’ 

The exact reason for my being called upon to champion 
the London and North-Western practice is difficult to 
appreciate, as I am by no means an out-and-out admirer 
of the productions of Crewe Works, holding that English 
locomotives have in general many worse features than 
the retention of coupling-rods; that high speed motions 
should not be distributed over a length of 17 ft., or be 
plentifully bespattered whenever a shower of rain chances 
to damp the ballast; that leading axles should run cool 
without liberal additions of yellow grease, or on occasions 
twisting their wheels off through —t in the journal 
bearings; that engines should refrain from coquetting 
for ten minutes with their trains before lifting same from 
their platforms and should never commit the indiscretion 
of busily spinning their trailing drivers in forward gear, 
whilst the sow | pair are equally determined upon re- 
trogression. 

In spite of these and other minor shortcomings of the 
design, Mr. Webb is to be congratulated upon his posi- 
tion as the only locomotive superintendent in the United 
Kingdom who is persevering with the construction of 
compound express engines, and as the North-Western 
Company is nothing if not unique, the absence of enthu- 
siastic imitators is possibly a source of gratification. 

Let it be granted that the working parts of a good loco- 
motive will make a good fixed engine, under similar con- 
ditions as to power and speed, and without postulating 
the converse proposition, find the demand for motors de- 
signed upon the lines of certain locomotives. 

The Stephenson three-cylinder engine, to which refer- 


ence was made in my last letter, was a later design than |: 


that mentioned by Mr. Dunlop, the general arrangement 
comprising: ‘‘Ordinary boiler... . six wheels, of 
which the drivers are in front of the firebox, and the 
trailing wheels behind.” 

It is hardly necessary to remark that at the same date 
leading bogies were quite general in America, and were 
also used to a considerable extent on the Great Western 
Railway, possibly, at a not distant date, to be revived 
thereon in a brand-new design, to be followed after due 
interval by similar novelties on other equally great and 
progressive roads, where the benefit of that device is not 
yet fully appreciated. 

Accepting Mr. Dunlop’s dictum that a locomotive is a 
locomotive, one may assert with almost equal confidence 
that the new designs emanating from our railway works 
will not compare for novelty with the productions of 
MM. Polonceau or Heilmann, or for low first cost and 
economical upkeep with the efforts of private firms across 
the Atlantic. 

February 12, 1894. J.D. Te 





To THE Eprror OF ENGINFERING. 
S1r,—I regret that, on referring to my letter in your 
issue of the 26th ult., I find, in stating that Mr. Webb 
roposed the same thing, viz., three equal cylinders—one 
igh and two low pressure—I have neglected the fact 
that Mr. Sisson ws mentioned the feature of indepen- 
dent driving, which Mr. Webb did not at that time 
(1879) propose. As Mr. Sisson, however, is now aware 
of M. Morandiere’s proposal, the interest in any 
arrangement of this nature he may have in view is 
limited to the detail of the starting and, perhaps, the 
distributing gear. Of course, in a general way, the 
design, as a whole, will be of some interest, especially 
from his remarks on the extent to which duplication 
could be carried. On this point, however, Mr. Webb 
—who, however he may be differed from as regards his 
system of compounding, is a thorough engineer—does not 
appear to have placed much importance, since his present 
constructions have outside cylinders, which, from the 
difference of power passing through them, are not inter- 
changeable with the inside cylinder in any part, 

Examining this question of interchangeability in con- 
nection with the three equal cylinder construction of 
compound, it will be found that beyond the cylinder 
covers, pistons, crossheads, small ends of the connecting- 
rods, and the valves and spindles, very few other parts 
of the running gear are likely to be of such lengths or 
constructions as will admit of interchangeability inside 
with outside. The question of cost, therefore, need not 
be discussed in a comparison of any two compounds with 
three cylinders of the ordinary locomotive construction, 
if we except that in which the low-pressure pistons move 
in unison, when, as previously stated, a reversing gear 
complete may be saved. 

The existence in daily practice of several different 
forms of automatic starting valves bears abundant testi- 
mony to the fact mentioned by Mr. Sisson—viz, that 
compound locomotives differ very much from compound 
marine engines so far as the power to be developed at 
starting is concerned. Some of these are quite satisfac- 
tory, others only fairly so, while most of them are con- 
siderably intricate and costly. The simplest method of 
starting any compound engine is to admit live steam to 
the exhaust pipe of the high-pressure cylinder, and shut 
it off as soon as the engine has started. For locomotives 
all that is further necessary to make them capable of 
lifting their extreme loads is to cut on each end of the 
high-pressure valve (face) a groove about 1} in. wide by 
} in. deep, extending into the exhaust cavity, from a 
point distant from the cut-off edges of the valve 
equal to the breadth of the steam port. This, 
I am informed, proved thoroughly satisfactory on 
one of the first compound reversing rolling-mill engines 
built, but owing to wear of the valve, the groove 





requires to be deepened occasionally. I am aware 
also that this same thing has been carried out in a 
more satisfactory manner still under the Lindner 
system of compounding, where the admission of live steam 
to the exhaust pipe of the high-pressure cylinder is 
carried out automatically, which it was not in the previous 
case; and I am inclined to think, although I have not 
seen any cards from such engines, that with the ordinary 
link moticnand simple slide valve constructed according 
to the Lindner plan, the action of the steam in the high- 
pressure cylinder is likely to be somewhat improved, 
especially as regards the inordinate compression. That 
some improvement of this nature is to be expected 
will be understood when it is noticed that the grooves 
mentioned (or the small supplementary ports which 
replace them in the Lindner valve) are so placed 
that the port is only actually closed for compression 
the same instant it is opened for admission, so that, 
from the period compression nominally takes place, the 
steam being ray ge is allowed to partially leak away, 
and so prevents the ultimate compression being excessive. 
On the other hand, the release will occur very early, co 
early, in fact, that there is no actual period of expansion, 
release taking place the same instant as cut-off, but put 
one against the other, I think it is advisable under the 
present circumstances. 

The difference between Mr. Gobert’s figures and m 
own with reference to the number of engines fitted with 
Corliss valves, is explained by the fact that three are under 
process of being fitted. I notice, also, you make me say 

‘cut-off comparatively easy,” instead of ‘‘ cut-off com- 
paratively early.” Thanking you, 
I am, yours truly, 
James Duntopr. 
240, Wallgate, Wigan, February 12, 1894. 





To THE EDITOR OF ENGINEERING. 
_ Srr,—Although I have not much faith in the compound- 
ing of locomotives, I would say that Mr. James Dunlop’s 
idea to apply Corliss valves (not the tripping gear) to 
compound locomotives deserves consideration. As for 
the proposal made by Mr. W. Sisson with regard to three- 
cylinder compounds, I consider it ingenious, but am 
afraid it will entail a greater complication than that of 
the present Webb’s compound locomotive. It may be 
mentioned that the Chemin de Fer du Nord have built a 
three-cylinder six-wheel coupled engine in which there 
are two outside low-pressure cylinders and one inside high- 
pressure cylinder. These three cylinders act on the same 
axle. To start this engine, high-pressure steam is ad- 
mitted into the low-pressure cylinders, and on both sides 
of the high-pressure piston. The engine can thus easily 
start away, and when fairly started be made to work 
compound. 
Yours truly, 
E. GoBert. 
London, February 13, 1894. 





THE PURIFICATION OF SEWAGE BY 
MICROBES. 
To THE EpiToR OF ENGINEERING, 

Sir,—Your editorial article on the 9th inst. gives due 
prominence to the interesting experiments with forced 
ventilation of sewage filters, carried out by Mr. 
Lowcock, but still leaves room for comparison of this 
new system with the less complicated sewage filters 
already in use. 

he exhaustive experiments carried on by the Massa- 
chusetts Board of Health during the past four years 
have verified, extended, and porns He the knowledge of 
rocesses Of nitrification described by Mr. Warington in 
is paper before the Society of Arts in 1882. His paper 
was, I think, the first to clearly point out the process of 
sewage purification by nitrification by microbes, in dis- 
tinction from the processes of oxidation to which the 
success of intermittent filtration through sandy or porous 
soils was previously ascribed. 

There are now in use several patent processes of sewage 
purification, in which intermittent filtration through sand, 
with a layer of some special material, gives full oppor- 
tunity for such nitrification by microbes. Three very 
similar processes were recently tried at the Salford 
Sewage Works with fair success, though dealing with 
from 500 to 1000 gallons per equare yard per day, equal 
to fivefold to tenfold the quantities Goabel in Mr. Low- 
cock’s sewage filters; and, without advertising their 
names, I may quote the following average results of 
numerous analyses of their effluents in parts per 10,000: 








Solidsin | Solidsin | 

















Free Albumencid 

Procets | Solution. | Suspension. Ammonia. Ammonia. 
A |} 129.00 | 2.05 | 0 35 0.10 
B. | 87.00 nil | 1.72 0.16 
Cc. | 91.00 | nil 1.50 0.11 


| 
' 





Having formed the opinion, from the results of the 
Massachusetts and other experiments, that equally good 
results might be attained without any special or costly 
filtering materials, I have tried during the last fourteen 
months some experimental filters with special aération, in 
addition to the usual aération by intermittent use. 

Two filters were formed of pea gravel, with ccarser 
gravel on each bed ; two similarly with coke breese, and 
two with riddled cinders. 

The filters were built up in some disused tanks, each 16 ft. 
by 8ft., and 6 ft. deep. An open floor was first formed of 
rows of bricks, spaced apart, supporting rough slates or 
tiles ; and an open outlet was made by a 4-in. tile pipe. 
On this floor 20 in. thickness of filtering material was 
placed. Then another floor of bricks and slates was 
formed, and another 20 in. of filtering material edded. 
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Again a floor was formed, and a third 20-in. layer of 
filtering material used, but with fine sand for the top 
4in. 

The two intermediate floors were each ventilated by 
two 4-in. tile pipes, brought up to above the surface, and 
capped with bent pipes to catch the wind. 

n the top surface were bedded some horseshoe drain 
pipes, to form channels for distributing the flow of 
sewage. 

In these three similar pairs of filters the effluents from 
a number of sewage precipitation processes have been 
filtered, the flow being about 1000 gallons per square yard 

r day while in use, and the period of rest varying from 

alf to double the period of use. 

With this very great flow, equal to more than 17 ft. 
depth per 24 hours, the average of a number of analyses 
was as follows, in parts per 100,000: 


| 
| 











{ 
Solids in Solu- | Solids in Sus- Free | Albumenoid 
tion. he oe i | i | A i 
nil | 1.29 0.13 


88.00 





During the year’s experiments some inefficient precipi- 
tation processes were tried, and the upper sand was 
several times clogged so much as to reduce the flow below 
the stipulated quantity, and the 4 in. of fine sand was 
then renewed. After about twelve months’ working, it 
was found necessary also to renew the upper 20-in. bed, 
and it is probable that the lower beds are becoming some- 
what clogged. This can be remedied in sand filters by 
thorough washing, much as sand is washed for water 
works filters; but the coke and cinders can only be 
cleansed by burning, say, in destructor furnaces, and again 
crushing and preparing the materials. 

As others of your readers may be working on similar 
lines, I offer these notes in hopes of thus commencing a 
comparison of practical results, by which the time 
— for separate series of experiments may be saved. 

he pages of ENGINEERING have seemed to me, for 

nearly thirty years past, the best field for the discussion 

of each successive engineering problem of the time ; and 

T hope this most urgent question of sewage purification on 

limited areas may, by your courtesy, occupy a sufficient 
space for its complete elucidation. 

: Yours truly, 

JosEPH CorsBeEtt, Borough Engineer. 

Salford, February 14, 1894. 





GREAT WESTERN RAILWAY SERVICE. 
To THE EprTor or ENGINEERING. 

Srr,—It has often struck me also as curious that more 
time is not given to the West of England express to get 
to Swindon—say 14 hours. The journey to town, on the 
other hand, might be performed in 84 minutes. I believe 
this could be done with ease. 

A great improvement might certainly be effected in 
many of the trains on that system. But, generally speak- 
ing, the carriages are good. Of course, they have the 
drawback of not being properly warmed in winter, except 
by the antiquated and utterly inadequate tin boxes called 
footwarmers. 

I am anxious to get up a public opinion on this latter 
question Surely something less clumsy and more worthy 
of modern science might be devised by this time. In fact, 
you want some railway company to “‘ break the ice.” 

Yours sincerely, 


CHARLES CLINTON. 
Penge, February 8, 1894. 





BALANCING OF ENGINES. 
To THE Epiror oF ENGINEERING. 

Srr,—‘‘ Methinks” your correspondent ‘‘ doth protest 
too much ” in fathering pro Is upon myself for dealing 
with the somewhat remarkable instances of locomotive 
design to which he directs attention. I contend that the 
reciprocating parts should be more fully equilibrated 
than is usual in English practice, to avoid the communica- 
tion to the frame of an alternating force unbalanced except 
by the accelerations induced in the general mass; but 
until the excess of vertical disturbance due to the counter- 
weights in the drivers approaches the limit Mr. Rolfe 
so well appreciates, there is of course no necessity to call 
in the aid of a second pair of wheels, and in the case of 
outside cylinder engines, the use of lead cores in the 
driving and solid cast metal in the leading and trailing 
weights will be found to result in approximately equal 
vertical excesses when the desired amount of fore-and- 
aft pull is brought to bear upon the frames. 

Iam aware that the bending strasses in crank axles are 
frequently—and fortunately, perhaps, for the peace of mind 
of certain derigners—subjects of imagination only, but 
there is not a vast difference in the conditions existing 
therein when loaded by the centrifugal pull of moving 
parts, unchecked by compression and the reactions of a 
pair of counterweights in the wheels, or when the same 
moving parts are checked by a nicely adjusted compres- 
sion, providing a reaction in the frames balancing the 
radial pull of a pair of weighte on the crank cheeks about 
9 in, apart laterally (not externaily, as by a misprint in my 
last). The fact that some of our engineers apply a steam 
load of 25 tons to the crankpins, and chance reactions in 
bearings at 7-ft. centres, almost reconciles one to the 
charge of promulgating a new idea when suggesting that 
minor inertia stresses, which can never be additive to the 
above, should not influence the dimensions of the axle, 

It is not to be expected that the driver of an express 
with three minutes’ stoppage and another 50 miles in front 
of him, would want to do much to big-ends that were 
giving notice, but he would ‘‘ want to do it badly,” 
and yet could not do it well when extending his person 





over connecting-rods and things in close proximity to the 
boiler barrel. 

The sae oat disregard of facilities for economical repair 
and overhaul betrayed by the designs produced in our 
railway shops, is doubtless the cause of the high per- 
centage of total operating expenses which is devoted to 
locomotive — and renewals on English roads; the 
following Table, compiled from the half-yearly returns of 
a company expending upwards of 600,000/. in running and 
repairing its locomotives during that period, exhibits the 
distribution of this expenditure, and appears to indicate 
the need for economising the fitter’s energies, rather than 
leading to their dissipation in fruitless labour, and conse- 
quent anathematising of the productions of the drawing 
office. 

Incidence of Locomotive Expenditure. 
Running Expenses : 








Per Cent. 

Wages 39.87 
Fue 23.47 
Water 94 
Oil... 4.55 

68.83 

Repairs and Renewals : 

Wages... 15.06 
Materials... 16.11 

31.17 

100.00 


From the above it appears that the cost of repairs is 
more than 14 times the cost of fuel, independently of the 
interest upon the capitalised value of the machines under 
repair, and hence unproductive for the time nee 


February 12, 1894. 





PUMPS AND WINDMILLS FOR DRAINING 
LANDS. 
To THE EpIToR OF ENGINEERING. 

Sir,—In reply to ‘* Scoop Wheel’s” letter on page 207 of 
your last issue, there are at the present time over 750 
wind-driven scoop wheels at work in the Fens, draining 
the low-lying lands. They are, however, being gradually 
replaced both in the Fens and in Holland by steam- 
driven centrifugal pumps, which are found to be more 
satisfactory. 

The great disadvantage of wind engines is their inability 
to work very often at times when most required, owing to 
lack of wind, periods of heavy rains, and calms often 
coming together. To pump 50 tons of water a minute to 
a maximum height of 8 ft. would be beyond the power of 
one wind engine, and it would probably be necessary to 
provide as many as three to do the work adequately. 

A centrifugal pump driven by a direct-acting compound 
engine would be found more satisfactory, and at the same 
time more economical, taking first cost and upkeep into 
consideration, as for drainage purposes an engine is not, 
as a rule, required to work for more than two or three 
months of the year. 

** Scoop Wheel” will find full information on the sub- 
ject in a work entitled ‘‘ Drainage of Fens and Low 
Lands” (KE. and N. Spon, London and New York.) 

W. Henpert WHEELER, Assoc. M. Inst. C.E. 








EMPLOYERS’ LIABILITY. 
To THE EDIToR OF ENGINEERING. 

Si1r,— Permit us to make a few observations in reference 
to your remarks in your ‘‘ Industrial Notes” in your 
issue of February 2, page 178, concerning the action of the 
House of Lords respecting the Employers’ Liability Bill. 

You say ‘“‘there is no earthly reason why the London 
and North-Western Railway —— &c., and their 
men, should not go on just as they have done in the 
past,” or preserve th-ir system of mutual insurance, 
although the proposed law refuses to recognise it. But, 
Mr. Editor, is it not a fact that a workman could, after 
obtaining compensation from the insurance fund, still 
proceed against his employer and obtain a second com- 

ensation under the proposed Employers’ Liability Bill? 
hat is to prevent him? For this proposed measure 
refuses to recognise any contract or provision outside its 
own lines; the clause empowering an employer to deduct 
any compensation, paid by a mutual insurance fund, frem 
the claim against himself, being struck out of the Bill. 
Consequently no court of justice could, having solely to 
do with the Act. Unquestionably an insurance society 
could refuse further compensation, if subscribed to by the 
employer, when he had already paid such compensation ; 
but if the workman be crafty enough to claim from the 
insurance jirst, there is nothing to prevent him from a 
further claim upon his employer ; and that for the whole 
amount—often something more than the “few pounde” 
you speak of. A court of justice could only regard the 
Insurance compensation as a provision beyond and outside 
the Act, since the proposed enactment distinctly refuses 
to recognise any contract or provision outside it. And is 
not this a very tangible and important ‘‘ earthly reason ” 
why the Act in its present form should be fatal to any 
continuance of the existing provisions in question ? 

We cannot altogether coincide with your statement 
that workmen dread law “almost as much as they do the 
workhouse.” Such is not our experience of them; we 
find them ready enough to indulge in that luxury, 
especially if a lawyer get wind of the matter, and you 
may be sure of this, that if the London and North- 
Western men find they can obtain double compensation, 
as described above, where the Act comes in force, they 
will do it—fools if they did not where the claim was for a 
serious amount. And how long would the provision in 
question exist, do you imagine, under such circumstances ? 





Can you blame the London and North-Western if they 
decline to continue present arrangements, since they can 
urge that they will not have part in what the law declines 
to recognise ? 

And now permit us to further observe that generally 
‘employers” do not engage workmen as a matter of 
leasure or entertainment, nor ‘‘ for the benefit of their 
ealth.” Quite the reverse. They do it for the sake of 
a livelihood, and if that ceases to result from the employ- 
ment, the latter ceases to exist. Consequently, any law 
or measure which increases responsibiliay or risk of loss 
to the employer must have a tendency to decrease the 
disposition to employ; for it must nae the workman 
less profitable to employ. Therefore how careful a Govern- 
ment should be wenn engaged in such legislation, for a 
little unwisdom or injustice as between employer and 
employed may do immense injury to the industrial 
interests of the country. 

Although ‘‘ most of the largest employers of labour in 
the House of Commons support the Bill,” under the 
exigencies of party warfare, you may be sure that em- 
ployers generally are not particularly comfortable in re- 
garding the prospect the Bill offers as to the future. It 
means great additional expense in respect of insurance, 
the societies of which will fatten, and no oneelse. If the 
kind of legislation this Bill represents be carried much 
farther, employers will become as scarce as “ black 
swans,” and the army of the unemployed will rival in 
number the armed hosts of the Continent. 

We are, yours truly, 
EMPLOYERS. 


February 6, 1894. 

Ny Employers ” have not read carefully section 5 of the 
Bill, or they would have seen that double compensation 
is not possible. Nor can they have read section 4, which 
provides for agreements made after the passing of the 
Act, subject to provisions 1, 2, and 3. They also seem to 
forget that negligence has to be proven (section 1). Even 
were it true that men could proceed in a court of law, 
ry te would refuse to give compensation twice over. 
‘** Employers ” must have had a rather bad experience if 
eon found workmen inclined to be litigious,— 

D. E. 








ELECTRIC TRAMWAYS. 
To THE EpiTorR oF ENGINEERING. 

Str,—In your article of February 9 on ‘ Tramways of 
the United Kingdom,” you mention that the ‘‘electric 
tramways” of Birmingham absorb practically all their 
receipts. 

I should like to point out that this refers to accumulator 
traction only, a system which has never yet proved finan- 
cially successful. 

In only the most unfavourable circumstances do work- 
ing expenses exceed 60 per cent. of receipts in electric 
ines operated by the trolley system. 

At Halle, in Germany, it is 54 per cent. ; at Marseilles, 
according to Dr. Du Riche Preller, 60 per cent. ; on the 
West End Road of Boston, the largest electric tramway 
system in the world, it is 554 per cent. 

T remain, Sir, yours truly, 
Puitie Dawson. 

39, Victoria-street, Westminster, London, S.W., 

February 13, 1894. 





THE ANALYSIS OF FURNACE GASES. 
To THE EpiToR oF ENGINEEBING. 

S1r,— With reference to the reply elicited from Professor 
Beare on Friday night at the meeting of the Institution 
of Mechanical Engineers regarding the analysis of funnel 
gases in Table X XII. of his paper, I think a number of 
engineers will, like myself, have been misled by the way 
in which the results are recorded. I would therefore 
venture to draw attention to the matter. 

If I understand Professor Beare aright, the analyses 
as set forth in the Table are not the analyses of the gases 
taken from the chimney, but only of that portion of them 
which remains after extracting the moisture, and which 
is the reason advanced for none of the pag of the 
fuel appearing in the chimney gases. If this is the case, 
the results as put forward are misleading, as no mention 
whatever of the kind is made, and one would have 
expected the percentage of moisture thus extracted to 
have been duly recorded. 

Columns 8 and 9 of this Table set forth the amount of 
dry air, theoretically required, and the amount actually 
supplied, in the former of which the hydrogen in the 
coal has been taken into account, but there is nothing to 
show how it has influenced the latter; and as we now 
know the analysis of the chimney gases given is not that 
of the whole, the question at once arises, how were the 
figures in the ninth column obtained? The analysis 
accounts for only a portion of the air actually supplied— 
in the Iona and the Ville de Douvres for 21.814 lb. and 
15.76 lb. respectively, or 2.686 lb. and 2.14 1b. less than that 
recorded. From the amount of hydrogen in the coal, 
we know the difference must be a considerable one, 
but as to whether these figures are sufficient, or where 
they came from, we are left in the dark. If they 
were correctly derived from the analysis of the por- 
tion of the gas left out, I cannot understand why such 
important particulars were not recorded, as their ex- 
clusion virtually reduces the ‘‘ actual air” supply noted 
to a mere estimate. 

Of course all the deductions made on the supposition 
that the analyses were complete, and as recorded in 
Table XXII. of the paper, are incorrect. 

The question has a direct bearing on the very important 
matter of the efficient combustion of fuel, and as there 
are few reliable data on the subject, I a Professor 
Beare will be able to throw some additional light on the 
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points raised, before his valuable paper is published with 
the Transactions of the Institution. 
I remain, Sir, yours —. 
Jost1aw McGrecor. 
Crown-buildings, 78, Queen Victoria-street, 
London, E.C., February 8, 1894. 





HORSESHOE NAIL MACHINE. 
To THE Eviror OF ENGINEERING. 

Sr1r,—I shall consider it a favour if any of your readers 
can give me the address of a firm of makers of horseshoe 
nail machines. 

Yours truly, 


Odessa, February 9, 1894. 





PATENTS IN CAMBOYA, ANNAM, AND 
TONKIN. 
To THE Eprror or ENGINEERING. 
Srr,—Some of your readers may feel interested by 
learning that a Decree was signed by the President of the 
French Republic on June 24, 1893, whereby the French 
Patent Law, subject to certain modifications, is made 
applicable to French Indo-China (Camboya, Annam. and 
Tonkin), so that now patents may be obtained covering 
all the said colonies under one, and at a cost slightly ex- 
ceeding that of a French patent. 
Yours obediently, 
JENSEN AND Son, Patent Agents. 
Office for Patents, Designs, and Trade Marks, 
77, Chancery-lane, London, W.C 
February 7, 1894. 








KITCHEN AND HEATING BOILER 
EXPLOSIONS. 
To tHE Eprror or ENGINEERING. 

Srr,—I was glad to observe from your two articles, one 
in your issue of the 19th ult., and the other of the 2nd 
inst., that you were calling attention once more to the 
true cause of these disasters, pointing out that they were 
due to excessive pressure, and combating the idea that 
they were due to the injection of a few drops of cold water 
into a red-hot boiler, whereby it was supposed than an in- 
stantaneous generation of steam occurred which shivered 
the boiler to pieces. 

Often, however, as the cause of circulating boiler ex- 
plosions, and the way to prevent them, have been ex- 
plained, they recur persistently winter after winter, and 
such being the case, it may be of assistance if I furnish 
you with the following tabular statement of those which 
the Manchester Steam Users’ Association has recorded as 
having occurred during the short frost at the commence- 
ment of the year. 


Kitchen and Circulating Boiler Explosions from Friday, 
January 5, to Tuesday, January 9, 1894, 


No. Date. Place, &c. Killed. one , 
1 Friday, London. Battersea. At a dwelling- 
Jan. 5 house, wrecking the kitchen and in- 
juring one man.. a és ee 1 
2 Friday, London. Upper Norwood. At a 
Jan. 6 dwelling-house, wrecking the kitchen 
and killing the maid-servant, Ver- 
dict: ‘* Accidental Death.” .. Se | 0 
8 Friday, JZondon. Central-hill, Norwood. At 
Jan, 5 a dwelling-house. Side of house 
completely blown out. . a : 0 0 
4 Friday, London. 22, Grafton-street, Picca- 
Jan. 6 dilly. At the residence of Lady 
Mary Scott, killing a child on the 
spot, and injuring two ladies eae | 2 
5 Friday, Lewisham. At the rooms of the St. 
Jan. 5 James’s Young Women’s Christian 
Association, wrecking the kitchen, 
and injuring two women .. .« © 8 
6 Friday, Brighton. At a gentleman’s resi- 
Jan. 5 dence, completely wrecking the 
kitchen a os o << - ® 
7 Friday, Birmingham. Edgbaston. At a 
Jan, 5 dwelling- house, blowing out the 
kitchen windows om iy oe) -® 
8 Friday, Worcester. Lioyd's Bank. Completely 
Jan. 5 wrecking the kitchen .. .. a 0 
9 Friday, Bognor. At a dwelling-house, com- 
Jan. 6 etely wrecking the kitchen, and 
oflicting terrible injuries on a maid- 
servant, from which she died the 
following day. Verdict: ‘ Acci- 
dental death.” An engineer who 
had been working about the house 
recommended that the fire should 
be drawn. The jury thought that 
he should have seen that his recom- 
mendation was acted upon .. ee | 0 
10 Friday, Macclesfield. it Langley Board 
Jan. 5 School. The boiler of the heating 
apparatus burs, slightly damaging 
the premises... ois es ee | 0 
11 Friday, Kidderminster. At the School of 
Jan. 6 Science. The boiler of the heating 


apparatus burst, blowing down the 

brickwork and severely injuring the 

caretaker an ue ne a  @ 1 

12 Saturday, London. East Finchley. Ata dwell- 
Jan. 6 ing-house, wrecking the kitchen and 
killing the cook and housemaid, the 
one having her arms and neck 
broken, and the other a portion of 
her head cut off. A plumber or 
boiler-fitter had been consulted just 
prior to the explosion, and sanc- 
tioned the lighting of the fire. The 
owner’s son was an hydraulic engi- 
neer. Verdict ; ‘‘ Accidental death.” 





No. 
13 Saturday, Preston, 
Jan. 6 


14 Saturday, Liverpool. 


Date. 


Jan. 6 


Place, &c. 


At Daisy Bank, Ashton-on- 
Ribble. The kitchen boiler burst 
while the family were at dinner, 
wrecking the kitchen and blowing a 
large hole through the wall of the 
adjoining house, the fireplace of 
which was also blown out. A girl 
nine years old was killed and three 
other persons injured. Verdict: 
‘* Accidental death,” the jury add- 
ing asa rider: ‘* That the Corpora- 
tion of Preston be requested to re- 
quire the owners of all houses to fix 
safety valves to all hot-water supply 
arrangements,” ae a cr 
Lesseps-road, At a dwell- 
ing-house, wrecking the kitchen, 
blowing the oven through the ceil- 
ing, and severely injuring the maid- 
servant 


15 Saturday, Liverpool. Jermyn - street. “at ‘a 


Jan. 6 


dwelling house, demolishing the 
kitchen, and severely injuring the 
maid-servant 


16 Saturday, Liverpool. Vandyke-street. Atadwell- 


17 Saturday, Manchester. 


Jan. 6 


Jan. 6 


ing house, wrecking the kitchen, 
and injuring three children who 
were sitting before the fire .. 8 
Knoll - street, Higher 
Broughton. At a dwelling-house, 
severely injuring four women ie 


18 Saturday, Heywood, In a draper’s cellar, setting 


Jan. 6. 


the shop on fire, and doing damage 
to the extent of 1500/7. a 


19 Saturday, Blackpool, South Shore. Atadwelling- 


20 


Jan. 6 


Saturday, Leeds. 
J 


an. 6 


house, blowing the grate to atoms, 
and injuring two women ... - 
At the Adel Reformatory, 
the boiler of the oer used for 
heating the chapel urst, killing two 
lads who were in charge of it. Ver- 
dict: ‘‘ Accidental death” .. 


21 Saturday, Oldham. At the Waterloo-street Free 


2 


rm 


23 


25 


26 


to 


8 


30 


31 


33 


3 


~~ 


3 


a 


Jan. 6 


Saturday, Selkirk. 


Jan. 6 


Church, the boiler of the heating ap- 
paratus burst, wrecking the heating 
chamber and vestry. oy Pe 
At the parish church, the 
boiler of the heating apparatus 
burst, blowing out the doors of the 
building 


Saturday, Glossop. At the Tabernacle "Sunday 


Jan. 6 


Saturday, 
Jan. 6 


Saturday, 
Jan. 6 


Sunday, 
Jan.7 


Sunday, 
Jan. 7 


Sunday, 
Jan. 7 


Sunday, 
Jan, 7 


Sunday, 
an. 7 


Sunday, 
Jan. 7 


Schoo}, the boiler of the heating 
apparatus burst, demolishing the 
outbuilding in which it stood, and 
doing damage to the extent of 1001. 
Coton-in-the-Elms, Staffordshire. At 
St. Mary’s Church, the boiler of the 
heating apparatus burst, consider- 
ably damaging the premises . . + 
High Barnet, Hertfordshire. At th 
Wesleyan Chapel, the boiler of the 
heating apparatus burst during the 
night, doing some slight damage .. 
Turriff, Banffshire. At a dwelling- 
house, wrecking the kitchen and 
wdjoining greenhouse, and injuring 
three servants .. ie “Ae ais 
London. Tulse-hill, Lambeth, Ata 
residence, blowing out doors and 
windows, demolishing the range, 
and so severely injuring an elderly 
woman, the wife of the caretaker, 
as to cause her death a week later. 
Verdict: ‘‘ Accidental death,” the jury 
adding that they thought all kitchen 
boilers should be fitted with safety 
valves... Ne i an a 
London, 13, Sussex-gardens. At a 
dwelling - house, wrecking the 
kitchen, as well as that of the ad- 
joining house, blowing a hole inthe 
wall between them 8 ft. by 10 ft., 
killing the two-year old son of the 
caretaker, and seriously injuring 
two other persons, Verdict: ‘* Acci- 
dental death,” the jury adding a 
rider that safety valves should be 
fixed to similar boilers in order to 
prevent such explosions os 
Preston. Beech- grove, Ashton-on- 
Ribble. At a dwelling-house, blow- 
ing out the range and severely injur- 


ing a boy.. e a as a 
Glasgow. At the Lady Artists’ Club, 


while the family of the caretaker 
were sitting at dinner, wrecking the 
kitchen, killing the caretaker’s wife 
and son, and severely injuring two 
otherpersons, As the occurrence was 
in Scotland, there was no coroner’s 
inquest .. . 


London, Battersea. At Mantua-street 


school the boiler of the heating appa- 
— burst, doing considerable 
amage 


Sunday, Liverpool. At St. Saviour’s Schools 


Jan. 7 


Sunday, 
Jan. 7 


Sunday, Oldham. 


Jan. 7 


Sunday, 
Jan. 7 


Ludlow, 


the boiler of the heating apparatus 
burst, damaging the building 


Dundee. At Gilfillan Memorial Church 


the boiler of the oe apparatus 
burst, damaging the building, blow- 
ing out doors and smashing win- 
dows, and causing a panic among 
the children. Fortunately, however, 
none of them were injured .. nis 
Delph. At the Wesleya 

Chapel the boiler of the heating 
apparatus burst, firing the chapel 
and burning it to the ground, the 
damage being estimated at 5000/. .. 
At the police station, the 
boiler of the heating apparatus burst 
while a constable was firing it, 
damaging the premises and injuring 
theconstable .. : 


Monday, Darwen. At the Theatre Royal, the 


Jan, 8 


boiler of the heating oe. 
situated under the auditorium, 
burst, wrecking the surroundin 
brickwork 


Killed. 


In- 
jured. 


tw 





No. Date. Place, &c. Killed: j. yea 

37 Tuesday, Manchester. Withington. Ata dwel!- 

Jan. 9 ing house, wrecking the kitchen, 

blowing out a large portion of the 

gable end of the house, and severely 

iujuring two women .. a ae 2 
Bridgenorth. At the Congregational 

Chapel the boiler of the heating ap- 

paratas burst, wrecking the interior 

of the chapel, and seriously injuring 

two men who were repairing anothe 

heating apparatus close by .. “2 2 


88 Tuesday, 
an. 9 








Total, 38 explosions 12 33 


From the above Table it will be seen that 38 explosions 
of kitchen and booties boilers, killing 12 persons and 
seriously injuring 33 others, occurred in the short interval 
of five days, between Friday, January 5, and Tuesday, 
January 9, both inclusive, while there is little doubt that 
many other explosions occurred of which no report was 
received. 

Of these 38 explosions, 23 arose from kitchen circulat- 
ing boilers, and 15 from circulating boilers used for heat- 
ing public buildings. 

Of the 23 kitchen Leese seem 20 occurred in dwell- 
ing-houses, two in private clubs, and one in a bank, eight 
of them being fatal and causing the death of 10 persons, 
all women and children. 

f the 15 heating boiler explosions seven occurred 
in churches and chapels, five in day and Sunday schools, 
one in a reformatory, one in a police court, and one ina 
theatre. 

Such circulating boiler explosions as occur in public 
buildings, come within the scope of the Boiler Explosions 
Act, 1882, and inquiries with regard to them are duly 
instituted by the Board of Trade, and reported on for the 
public information. Explosions of kitchen boilers, how- 
ever, are expressly exempted from the operations of the 
Act, and no inquiry is made into them other than that 
+ Pear coroner and his jury, and that only when the case 
is fatal. 

The constant recurrence of these kitchen boiler ex- 
plosions points to the necessity for an extension of the 
Boiler Explosions Act, 1882, so as to include them within 
the sphere of its operations. Were this done, there is no 
doubt that, by the attention that would then be called 
to the subject, and the information that would be dis- 
seminated, the number of explosions and the loss of life 
would be much reduced. 

I remain, Sir, yours faithfully, 
Lavineton E, FLETCHER, 
Chief Engineer. 
Manchester Steam Users’ Association, 
February 14, 1894. 





A GERMAN CoAL SynpicaTE.—Since its formation the 
Rhenish Westphalian Coal Syndicate has sold 4,595,095 
tons of coal. The syndicate charges a commission of 2 
per cent. upon the value of the coal sold, in order to cover 
management expenses. 


CAMERA CLUB PHOTOGRAPHIC CONFERENCE, 1894.—The 
1894 conference will be held in the theatre of the Society 
of Arts (by kind permission of the Council) on Monday 
and Tuesday, April 23 and 24, under the , mag cd of 
Captain W. de W. Abney, C.B., R.E., D.C.L., F.R.S., 
P.R.A.S. On Monday, April 23, at 3 p.m., the President 
will open the conference at the Society of Arts, and 
papers will be read from 3 to 6 p.m. At 8 p.m. the 
conference will be continued, and papers will be read 
from 8 to10 p.m. On Tuesday, April 24, at 3 p.m., the con- 
ference will be renewed at the Society of Arts, and papers 
will be read from 3 to6 p.m. In the crnama amen tile 
exhibition will be given in the theatre of the Society of 
Arts, for which special tickets will be required. On 
Wednesday, April 25, at 7.30 p.m., the annual dinner 
for members and friends will be held. The members’ 
annual exhibition of photographs will be commenced at 
the club on the first day of the conference. 





Society oF ENGINEERS.—The first ordinary meeting 
of the Society of Engineers for the present year was held 
on Monday evening, February 12, at the Town Hall, 
Westminster. Mr. W. A. McIntosh Valon, J.P., the 
President for 1893, first occupied the chair, and presented 
the premiums awarded for — read begin, Se year of 
office, viz: The President’s Gold Medal to Professor V. 
B. Lewes, for his paper on ‘‘ Gas Substitutes ;” the 
‘*Bessemer Premium” to Mr. R. Nelson Boyd, for his 
paper on “ Collieries and Colliery Engineering ;” a 
** Society’s Premium ” to Mr. E. G. Mawbey, for his 


paper on the ‘‘ Leicester Main Drainage, &c.,” and 
‘Society’s Premium ” to Mr. Robert Carey for his paper 
on ‘‘ Hydraulic Lifts.” Mr. Valon introduced the 


President for the present year, Mr. George A. Goodwin, 
to the meeting, and retired from the chair, receiving a 
hearty and unanimous vote of thanks for his services 
during the past per. The President having taken the 
chair, prefaced his address by referring to the satisfactory 
p and condition of the Society, stating that its 
position was better than it had ever been, and that the 
raison @’étre of its existence was a worthy and a much- 
appreciated one, viz., to hold out a helping hand to the 
younger members of the profession, to offer them special 
inducements in taking part in the discussions on the papers 
read at the monthly meetings, and the making of the 
annual summer visits to works of engineering interest 
under construction or completed, where, again, useful 
information was obtained, and of special value to the 
younger members. After referring to last year’s visits 
and the work of the Society, he commenced his address 
proper, which dealt with the present position and practice 
of mechanical engineering. 
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THE BREUER-SCHUMACHER 1200-TON 


HYDRAULIC FORGING PRESS. 


CONSTRUCTED BY MESSRS. GREENWOOD AND BATLEY, LIMITED, ENGINEERS, LEEDS. 


Steam 
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Fig. 7. 





Tue distinctive features of the Breuer-Schumacher 
hydraulic forging press are embodied mainly in two 
parts : 

1. The press proper, which embraces the main 
hydraulic cylinder, and also the small steam cylinders 
used for raising the moving crosshead or upper die- 
holder. 

2. The steam driving apparatus, which also carries 
a small hydraulic cylinder. 

The Press.—The press proper (Fig. 1 on our two- 
page plate) consists of two crossheads. The lower one 
C carries the anvil-block or bottom tools, and in the 
upper one A is mounted the main hydraulic cylinder 
B. These two crossheads are firmly connected by four 
forged columns D. ‘The columns D act as guides for 
the moving crosshead E, as shown at F (Fig. 1), and 
also in plan on Fig. 2. This crosshead E carries the 
upper dies or forging tools, and is firmly connected to 
the ram B; therefore, when the hydraulic pressure is 
exerted on the ram, the moving crosshead is forced to 
descend. 

This crosshead, or upper die-holder E, is held in 
position by the rods of the two small pistons in 
cylinders G. These pistons are single-acting. Steam 
enters from below, and may be admitted or exhausted at 
will, thus allowing the upper die-holder E to be raised 
to any height suitable for the work under operation, 
and then to fall down again until it comes in contact 
with the ingot or work to be pressed. At this moment 
water is admitted to the hydraulic cylinder B. 

The Steam Driving A pparatus.—The direct steam 
driving apparatus (Fig. 4 and Figs. 5 and 6 above) 
takes up little ground space, and may either be placed 
at the side of the press, or outside the building in 
which the press is erected. It consists of a vertical 
steam cylinder H (Fig. 7), having the piston-rod I, 
which acts also as the ram of the small hydraulic 
cylinder J. As in the case of the pistons G, the steam 
pressure is always exerted on the underside of the 
piston H, and the large cylinder is steam-jacketed, or 
covered with sun-onnielltg material, to prevent con- 
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densation. The upper portion 
of this cylinder is also heated 
by the exhaust steam at every 
stroke of this piston. 

It is evident that if the 
small hydraulic cylinder J and 
the large hydraulic cylinder 
B(which are connected by the 
tube T without the interven- 
tion of any valves) are full of 
water, and the piston-rod I, 
and, consequently, the large 
piston H, are at their lowest 
position, the introduction of 
steam under the large piston 
H will cause a flow of water 
towards B, and consequently 
a pressure will be exerted on 
the ingot or other article under 
operation. 

Distribution,—To illustrate 
the principles of the working 
of this press, let us suppose 
that the upper die-block of the 
press is in contact with an 
ingot, or a little above it. In 
this position, if J, T, and B are full of water, -and 
the large piston H is at the bottom of its stroke, as is 
always the case at the commencement of the squeeze, 
it is only necessary to admit steam under the piston 
H, to force the water to lower the movable crosshead 
E, and consequently exert a pressure on the ingot. 

The mechanism for controlling the admission or 
escape of steam, under the large piston H, and also 
under the lifting pistons G, comprises a balanced slide 
valve N, which is controlled by the horizontal lever O. 
The large piston only comes into play at the moment 
of pressing, or a little before, otherwise there would 
be a considerable waste of steam. 

At the moment of pressure, the water, which must 
then exactly fill the cylinders and pipe J, T, B, 
cannot escape, Now the capacity of J and T is con- 
stant, because at the moment of pressing the piston H, 
or rather I, is always at the bottom of its stroke. On 
the other hand, the piston B is more or less high, 
according to the section of the ingot under operation, 
and consequently the contents of the main hydraulic 
cylinder B cannot be constant. It is, therefore, neces- 
sary to vary the quantity of water contained in the 
cylinders and pipe J, T, and B, either by emptying, 
when the upper die-block has to be raised, or by filling, 
when it has to be lowered. 

For this purpose another hydraulic distribution is 
required, and this is provided by the valve Q, actuated 
by the horizontal lever P. When this valve is open, 
the water circulates freely from the outside tank R to 
the cylinders J and B, and vice versd, whilst, when it 
is closed, the volume of water which fills J, T, and B 
can no longer vary during the period of compression. 

The lever P, asshown in Fig.’3, is crossed at right 
angles with the lever O, and below the latter. This 
arrangement permits the workman to manipulate 
either the two levers, or only one, as he desires. It 
has also this advantage, that when the lever O is 
brought back to its lowest position, it forces the lever 
P down to the position required to close the valve Q, 
and the volume of water contained in the cylinders 
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J and B and pipe T cannot then escape, and in this 
osition of the lever O, steam is admitted under the 
ange piston H. 

t will, therefore, be seen that as soon as the upper 
die-block is brought into position by the introduction, 
or escape, of steam under the lifting pistons G, with 
the simultaneous filling, or emptying, of the water in 
the cylinders J and B and pipe ‘I’, and corresponding 
stoppage of the piston H at the bottom of its stroke, 
the volume of water contained in J, T, and B becomes 
invariable by the closing of the valve Q. The piston 
H is then ready to ascend, in order to make the water 
flow in the direction of EK, and consequently exert 
hydraulic pressure on the ingot under operation. 

The ae hasa partial stroke, because the maximum 
hydraulic movement, or impression of the die-block E, 
is in proportion to the pistons H, I,and B. This par- 
tial hydraulic stroke can be exerted at any point of the 
total traverse, which the crosshead E can make on 
columns D, and is calculated to be sufficient for all 
forging purposes. It is also variable, because the 
admission of steam under piston H can be stopped at 
will, thus reducing the hydraulic stroke of the upper 
die-holder, as may be desired. 

The distribution is completed by a steam cock Z, 
with three ways entirely independent of each other, 
which serves to control the lifters G by means of the 
slide valve N, or to send the steam direct to the lifters 
by establishing open communication between them and 
the boiler. 

Method of Working.—Let us suppose that the three- 
way cock Z has been turned to the assumed position A, 
which corresponds to the control of the lifters G, and 
also of the large piston H by the distribution N O. 

The lever O may take three positions : 

1, The upper position of O and N, in which there is 
escape of steam under large piston H, and admission 
of steam under lifters G. 

The period of lifting is controlled by the workman’s 
other hand by raising the lever P, which opens the 
valve Q and allows the free circulation of the water 
between J, T, and B and the supply tank R. The 
large piston H, if not at the bottom of its stroke, 
returns there by its own weight. 

he mean position of O and N, in which there is 
escape of steam under the large piston H, and escape 
of steam under the lifters G. The filling of J, T, and 

B is produced at the same time by raising the lever P, 
which opens the valve Q. 

3. The bottom position of O and N, in which there is 
escape of steam under the lifters G and admission of 
steam under the large piston H. The lever P is forced 
back to its bottom position, thus closing the valve Q. 
The water in J, T, and B is then confined. 

The working of the lever P in these three positions 
is easy to understand. For greater clearness it is 
sufficient to suppose it invariably connected to the 
lever O. It will be seen that with the position A of 
the three-way cock Z, one obtains at will the rise or 
descent of the moving crosshead E at any height, and 
algo the means of exerting the high pressure. 

The stoppage of the press is effected by combining 
the position 3 of the lever P with the position 1 of the 
lever O. The valve Q is now closed, consequently the 
water in J, T, and B can no longer escape, and the 
ascent of the movable crosshead KE is mance This 
manipulation with the position A of the cock Z is the 
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one necessary for various kinds of work which require 
between each stroke or syueeze of the press a con- 
siderable displacement of the article under operation. 
This anil is also requisite upon the termination 
of a squeeze on an ingot, in order to turn it if 
necessary. 

In very deep cupping work, where a partial stroke 
would not be sufficient, several successive strokes of 
the large piston H may be made, which each time 
deepen the impression. For this kind of work by 
additional strokes when the first impression has been 
made, the levers O and P are brought back from 3 to 
2. In this position of the levers, the upper die-block 
E does not move, but the steam in the large cylinder 
H is exhausted, the piston falls to the bottom of its 
stroke, ani at the same time the small hydraulic 
cylinder J is refilled with water ; then by bringing O, 
and consequently P, back from position 2 to 3, a second 
impression may be made, and so on, It is, however, a 
rare occurrence that an impression beyond the maxi- 
mum partial stroke is required. In the 1200-ton press 
showa on our two-page plate, this maximum partial 
stroke is 5 in, 

For ordinary work, such as drawing down ingots, 
stamping between dies, &c., the method of working is 
simpler. Suppose that an ingot is being drawn down 
over its whole length, and that the upper die-block 
has been brought,say, jin, above the ingot (see Fig. 8, 
page 241) by the manipulation described above. The 
three-way cock Z is then turned to an assumed position 
B, so that there is open communication between the 
boiler and the lifting cylinders G (Fig. 7); this cock 
Z need not be touched again during the whole of the 
operation, The lever P, which also need not be 
touched again, remains at its lowest position 3, the 
valve Q is therefore closed, and the volume of water in 
J, T, and B is confined. 

Now, by bringing the lever O from 2 to 3 (Fig. 1), 
steam is admitted under the piston H, which in its 
ascent causes the water confined in J, T, and B to 
flow in the direction E, and an impression is produced 
on the ingot (Fig. 8), If, now, the lever O is returned 
to position 2, the steam is exhausted from the large 
cylinder H, and the upper die-block assumes its first 
position by the action of the lifters G, being unable to 
rise further, as the water inclosed in J, T, and B can- 
not escape ; the ingot may now be pushed along, and 
the squeezing operation repeated. It will thus be seen 
that for ordinary work the manipulation of the press 
is very simple, and for each blow or squeeze required, 
it is only necessary to work the lever O. The mani- 
pulation just described is adapted for swaging down 
straight shafts, and stampings. Only when the ingot 
has to be turned on its edge need the three-way cock 
Z be brought back to its old position A, and the levers 
O and P worked as described. 

Quick Method of Filling the Main Hydraulic Cylinder 
B with Water.—Owing to the action of the lifting 
pistons G, the upper die-block E would be raised too 
quickly to allow the press to be stopped with precision, 
if the escape hole in valve Q was not somewhat small 
in area. The effect of the small size of Q is that in 
large presses the filling of the main hydraulic pry 
B, which has only the weight of water contained in the 
small tank R, would be too slow at the moment of 
descent of the crosshead EK, but in order to effect the 
rapid filling of the main hydraulic cylinder B, a second 
automatic valve W (Fig. 1) is attached to these 
presses. This valve, which is connected to the tank R 
by means of the pipe V, allows the cylinder B to be 
filled instantly when the flow of water by the pipe T 
is insuflicient. This valve opens and closes automati- 
cally under the action of the difference in pressure 
caused by the vacuum which is created by the rapid 
descent of the crosshead HE. This difference in pressure 
ceases as soon as the cylinder B is filled with water, 
and the valve W therefore closes. Hence this valve, 
it will be seen, opens automatically for filling the cy- 
linder B, and closes automatically when the cylinder is 
full of water. 

To prevent any shock which might be caused by the 
falling of the large piston in the cylinder H, the bottom 
of this cylinder is formed in such a manner that a 
portion of the exhaust steam is confined and forms an 
elastic cushion, upon which the piston falls. 

It is also impossible for any accident to occur to the 
top cover of cylinder H, through eo or other- 
wise, because a lever (Fig. 4), tc which is attached 
a plunger, which passes through the top cover of the 
cylinder, is lifted by the large piston when it arrives 
at the top of its stroke. This lever is connected to 
the lever 0, consequently when the large piston has 
arrived at the top of its stroke, the lever O (Fig. 7) is 
lifted, and the steam exhausted from under the piston 
H, as pointed out before. 

One of the most prominent features of this system 
of press is the extreme simplicity of its parts, making 
ita very strong and durable tool. This will be easily 
understood when attention is drawn to the fact that 
the high-pressure mechanism, which constitutes the 
delicate part of most hydraulic presses, consists in this 
case of a simple pipe T, which may be as short as de- 


pipe, 1s always closed before the hydraulic pressure is 
exerted. 

Contrary to what takes place in other systems, the 
distribution is not placed in the high-pressure mecha- 
nism, but in front of the steam cylinder. From this 
point of view alone this system has many advantages 
over presses worked in the usual way by pumping 
engines and accumulators, which have numerous valves 
in the high-pressure mechanism, and a much greater 
system of hydraulic piping. 

It must not be overlooked that these presses are 
regularly worked with a pressure of 2 to 3 tons per 
square inch. 

This system also avoids the safety arrangements for 
limiting the pressure, which are usual in other systems, 
because the maximum pressure for which the parts are 
calculated, cannot be exceeded. 

Another great advantage of this system is the 
rapidity with which the presses can be worked. Fifteen 
to twenty impressions with the hydraulic power can 
be given per minute with, say, a 700-ton press, and 
the moving crosshead E can be raised and allowed to 
fall at the -rate of 30 to 40 strokes per minute, and 
this quick manipulation is very useful, especially when 
finishing certain kinds of work. The steam pressure 
at which these presses are usually worked is 60 lb. to 
801b. per square inch, but they can be arranged to suit 
any pressure at disposal. 

Forging presses aud hot-bloom shears for cutting 
the largest sections on this system are largely used on 
the Continent, considerably over 100 being now at 
work, one press, used by Fried. Krupp, at Essen, 
exerting a total pressure of 5000 tons. Presses on 
this system have been constructed and are working on 
the following kinds of work : 

General forging and stamping, exerting pressures 
from 80 to 5000 tons. 

Sleeper presses for setting to form steel sleepers of 
any usual shape, one of the presses being able to press 
3000 sleepers in ten hours. 

Flanging presses for boiler-plates, marine boiler 
ends, locomotive firebox plates, &c. 

Bending presses for armour-plates, &c., exerting a 
pressure up to 6000 tons. 

Straightening presses for bars, girders, &c. 

Riveting machines, portable and stationary. 

Punching machines. 

Cold shearing machines for cutting cold steel plates 
23 in. thick by 6 ft. 6 in. wide. 

Messrs. Greenwood and Batley, Limited, Albion 
Works, Leeds, are the makers of the Breuer-Schu- 
macher presses for Great Britain and the colonies. 

The subject of this paper has been recently dealt 
with by Mr. C. Dufour, Ingénieur Civil des Mines, in 
his ‘‘ Etude sur les Presses 4 Forger.” 





INDUSTRIAL NOTES. 


TuERE have been many indications recently of a 
oan pa revival of trade, though none of them have 
een in themselves impressive. Still, they were not 
confined either to locality or to special industries, but 
seemed to be general in their character and effects. 
The increase in the imports during the month of 
January was large, 5,332,143/. The increase was 
nearly all along the line, in food-stuffs and drinks, 
but a decrease in tobacco, and in chemical substances 
and dye-stuffs there was also a decrease. In metals 
there was an increase, and also in oils and lubricators. 
There was a large increase in the imports of raw 
materials for textile manufactures, and some increase 
in other raw materials for sundry industries and manu- 
factures. There was also an increase, though small, in 
the imports of manufactured articles, There was also 
an increase in our exports, though only of about 
125,860/. The chief increase was in textile goods, 
machinery, and millwork. In other metallic articles 
there was a decrease. These figures encourage the 
hope that we have turned the corner. There was a 
large increase in the exports of coal, under the head of 
raw materials. Of course January is not a month in 
which to expect any very large additional exports, and 
therefore the figures are all the more encouraging, 
especially as on the import side raw materials show a 
substantial increase. The trade movements at home 
point in the same direction. Full time is being sub- 
stituted for short time ; the cry of the unemployed is 
not so loud and vehement, and it is less heard in the 
great industrial centres, where the first impulse in 
better trade is felt, though even in London the acute 
stage seems to have been sed. If we can only 
insure a period of industrial peace, confidence will be 
restored, and once more British workshops will be the 
scenes of awakened industry, and the people will enjoy 
areturn of that prosperity which some had thought 
had gone for ever. Though as a nation we are 
plucky and enterprising, we are soon depressed if our 
ships are unladen, our workshops silent, our exports 
diminishing, and dividends disappearing. Perhaps 
it is but natural. We have been the great captains of 
industry, and we do not like to see any approach to 





sired, and the only valve Q which is attached to this 


the transfer of the command to other hands. Now is 


the time for capital and labour to shake hands, arrange 
all their differences, and agree to share rightfully in 
the prosperity which awaits us. 





The Amalgamated Society of Engineers realise that 
the conditions of trade are more hopeful, and the 
prospects brighter. The total number of unemployed 
has fallen from 7688 last month to 6070 this month, a 
decrease of 1618. These figures do not include the 
American branches, so that the decrease refers to the 
United Kingdom alone. The decrease in the number 
of unemployed is not the only feature of encourage- 
ment, for the members have increased by 202, the 
total now being 73,682 financial members. The cost 
per member, including the whole expenditure, has 
been reduced by 34d. per week since the close of last 
year, that is, from 1s. 94d. to ls. 6d. per member per 
week. The heavy calls upon the benevolent fund 
having necessitated a further levy, the members voted 
it by a majority of 10,764, very few indeed caring to 
vote against it. The total number on the funds this 
month is 10,454—on donation, 6070; on the sick list, 
2047 ; and on superannuation allowance, 2337; the 
total cost of these per week is 4320/., or 1s. 6d. per 
member per week. The total expenditure from the 
contingent fund in January was only 100/. 5s., so that 
disputes are nearly absent from the whole of the 
districts covered by the union. The council refer with 
some pride to the progress of the eight-hours movement, 
in so far as it affects the engineering trades. It appears 
that some firms, other than those already announced 
in the newspapers, are in correspondence with the 
Amalgamated Society with respect to the introduction 
of the system, and it is expected that substantial pro- 
gress will be reported at an early date. It appears, 
especially, that firms doing Government work are pre- 
paring to follow the example of the War Office as re- 
gards the eight-hours system, so that an impetus has 
been given to the movement by the action of the 
Government. The report refers to the number of large 
orders being booked for the mercantile marine, and for 
ocean passenger steamers, and also to the fact that the 
shares in several large shipbuilding firms have been 
going up of late, as showing that trade is on the 
move in various directions, especially as regards the 
engineering industry and all cognate trades in the 
country. 

The report of the Ironfounders for this month is also 
encouraging, for the number on donation has decreased 
by 69, and on the sick list by 62, with a decrease of 
10 on superannuation also. The total decrease is 158, 
irrespective of the increase of 11 on dispute benefit. 
Out of the total of 15,019 members, there were on 
donation 1666 ; on the sick list, 443 ; on superannua- 
tion 678 ; on the other trade fund, 168 ; and on dispute 
34; total, 2989. The cost per week was 10011. 14s. 10d.; 
or about ls. 4d. per member per week. The total 
balance in hand is about 34,3787. Considering the 
strain on the funds for the past two years, this is a 
good balance. The members are urged to show for- 
bearance at this crisis, and to act prudently in all 
their movements. The state of trade, as shown by 
the returns, is more favourable. In 43 places, with 
4846 members, trade was from good to slack, in com- 
parison with 34 places, employing 4134, last month 
Looking at the conditions the other way, they show 
the same result. That is, in 79 places, employing 
10,173 members, trade was very dull to very bad; 
last month the same terms applied to 88 places, 
employing 10,925 members, so that the conditions of 
trade are better all round. The council states that 
some efforts are being made to reduce wages in dis- 
tricts where wages are already low. The men are 
urged to be firm but reasonable under the circum- 
stances, as the principle of a living wage is gaining 
geound. The members appear to be resisting the 
introduction of piecework at a shop in Todmorden. 
There are also disputes at Wigan and Staleybridge, 
but not of a serious character. At Wakefield a reduc- 
tion of 2s. per week is being attempted, which the 
branch is resisting. A local dispute exists at Shields 
between the members and the brass-moulders, but the 
executive deprecate any struggle with a kindred 
society, and steps are being taken to bring about an 
agreement. But, after all, the total on dispute pay is 
only 54 in the whole society. Mr. Hey, the general 
secretary, has been obliged, owing to ill-health, to 
tender his resignation. Mr. Hey is one of the few 
secretaries of trade unions who have made their mark 
beyond the sphere of their own union. He is a 
member of the Royal Statistical Society, and has won 
a rightful place there by his extensive Ceicwhed e and 
his qualifications as a statistician, especially in labour 
statistics. 





The report of the Ironmoulders of Scotland is not 
quite so encouraging as that of their brother members 
of the English society. A rather large proportion are 
still unemployed, but the effects of the New Year 
holidays are longer felt in Scotland than in England. 
However, the prospects are regarded as brighter in 





most, if not all, the Scottish districts. The cessation 
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of the joiners’ dispute on the Clyde will help to give a 
stimulus to shipbuilding, which has already moved 
towards activity. That this is so is shown by the fact 
that a hint is given to the effect that any lost ground 
will be regained at the first opportunity. Let us hope 
that this will be done by mutual arrangement, and not 
by dispute. We are encouraged in that hope by the 
fact that the men, as a rule, submitted generally with 
a good grace where reductions appeared to be inevit- 
able. Out of the total number of 6202 members, only 
3895 were returned as actually working. But only 
874 were on donation benefit, while 358 were partially 
idle but not on benefit, and 255 were on superannua- 
tion. Besides these, 238 were in foreign stations, 241 
in England, 275 retired, and 66 not classed. The men 
are on strike in one shop at Edinburgh, otherwise the 
districts are pretty free from disputes. 








The Carpenters and Joiners have now 41,540 mem- 
bers. Of these 2809 are unemployed, 1111 on the 
sick list, and 442 on superannuation allowance. The 
report for this month gives the details of the recent 
dispute on the Clyde, which cost the union about 400/. 
per week. The strike was against systematic over- 
time, the men having determined to work only the 
maximum of 54 hours per week, and then to ‘‘ stand 
off” for other men to take their places, if need be. 
But perhaps the point resisted by the employers most 
of all, was the further determination of the men to 
regard the short-time day, when instituted by the 
employers, as a full day for all general purposes, and 
to exact overtime for the hours worked beyond the 
short time fixed. This is a new principle and regula- 
tion, and the employers resented it, resulting in a 
lock-out. The dispute is, however, ended ; the men 
have returned to work, and the full maximum day is 
being worked all round. 





Throughout the Lancashire districts the tone is 
generally more and more hopeful as regards the engi- 
neering industries. Many of the establishments are 
only moderately well off for work, and some are still 
on short time, while most of those on full time appear 
to be running from hand to mouth, yet the weight of 
new business coming forward is increasing, and some 
of the engineering firms are tolerably well supplied 
with orders for some time to come. The branch reports 
of the engineers return trade as bad in the whole of 
the Manchester district, comprising 24 branches, the 
total unemployed being 511 in those branches. In the 
other districts the reports are 43 bad, and only 22 
moderate. But notwithstanding these reports, the 
prospects are better, and they refer mainly to the 
very worst month in the year. The absence of dis- 
putes is an encouraging feature, for the entire district 
is nearly free from labour troubles in the engineering 
and cognate industries. In the iron trade there has 
been a slackening off in business, mainly owing to 
consumers having covered their present requirements, 
while some buyers seem to be waiting for develop- 
ments, Makers are, however, well sold for the present, 
and are indifferent about making any arrangements 
for the future. Recent rates have been firm, and some 
of the brands are practically out of the market, being 
sold or bespoke. As a matter of fact, quietude in the 
market is the result of an absence of supply rather than 
of any deficiency in the demand. In the finished iron 
trade a firmer tone prevails, the makers being well 
sold, or mostly well off for orders ; if prices have not 
appreciably advanced, there is a greater firmness, and 
a decided hardening for future deliveries. In the 
steel trade there have been considerable inquiries in 
connection with structural work, and prices have been 
firm at recent rates. In the metal market, also, con- 
siderable business has been stirring, and the prices of 
manufactured goods are steady at list rates. In the 
textile trades of the district the state of trade shows 
improvement. In the Cotton Spinners’ Association 
only 2.73 are unemployed over the districts covered by 
the association. Dispute cases are also on the decline. 
Thirty-two were dealt with in the month, but they were 
of atechnical character. There is, however, one dispute, 
or strike, at Darwen, the firm being supported by the 
federated employers. The outlook in this branch of 
trade is a little hazy, for some friction exists, which 
had better be removed ere the time comes for a pressure 
+ ag as otherwise there may be labour troubles 
ahead. 





In the Wolverhampton district trade generally con- 
tinues to be steady and firm in all the ordinary branches 
for bars, plates, and sheets. The leading manufac- 
turers of finished iron are meeting the lessened demand 
for branded bars by larger orders for medium bars, 
and by the renewal of contracts for merchant and 
medium qualities at fairly good prices. There has 
been a — demand for hoops, but the inquiries for 
boiler plates, angle and girder iron, and sheets seem to 
promise a large expansion of business in these branches 
of the iron trade. The output of the blast furnaces 
appears to be sold ahead for the next two months, so 
that no reduction in prices appears to be possible, 
especially as there are urgent orders for prompt de- 
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liveries in many cases, and the quotations elsewhere 
are tirm in nearly all instances, Buyers in some cases 
seem anxious to extend their contracts into the next 
quarter, but makers either cannot or do not care to 
accept them. In the steel trade plates and billets are 
in moderate request. Generally the outlook in this 
part of Staffordshire is fairly good, and the prospects 
appear to indicate a continuance of the activity which 
has been experienced for some time past, even when 
trade was dull elsewhere. There is a general absence 
of labour difficulties, the wages questions being 
governed and settled by a sliding scale, both in iron 
and steel and in coal. Nor is there any indication of 
friction in the district. 

In the Birmingham district more business has been 
done, and there is a firmer and more buoyant tone 
gonerally in all the iron and steeltrades. There seems 
to be a moderate demand for all kinds of raw material, 
which indicates that there is an expectation of activity 
in the manufacturing departments. The engineering 
trades report business to be bad ; in one out of the six 
branches it is said to be very bad, the number out of 
work being above the average. In the smaller and 
purely local trades things are not so bad, and there is 
a hopeful feeling as to the near future as the year goes 
on, and more settled weather sets in. The district is 
tolerably free from labour difficulties in all branches 
of industry. Nor are there any indications of disputes 
arising, unless they should begin in the outlying dis- 
tricts in the chain, nut, and bolt trades. 





In the Barrow district all the shipping trades, 
marine engine and boiler makers are busy, and the 
prospects are held to be good. Steelmakers are em- 
ployed on rails and tinplate bars, but orders are not 
very plentiful, and the prospects are not said to be 
good. Hematite has shown an improvement recently, 
especially for forward delivery. Warrant iron has 
been somewhat cheaper recently. The increased 
activity in shipbuilding and engineering will help to 
improve those branches of the iron and steel trades 
which have been depressed, so that, on the whole, the 
prospects at Barrow are not discouraging. 


An increase of pay has been granted by the Ad- 
miralty to a large number of men, belonging to 
various trades, such as fitters, blacksmiths, ship- 
wrights, joiners, caulkers, sailmakers, &c., the in- 
crease ranging from 3d. to ls. perday. The increase 
dates from the date of the order which was received 
at Chatham on the 6th instant. This advance is in 
accordance with the scheme announced some time 
ago. 





The dispute of the iron-shifters at Messrs. Clarke’s 
shipbuilding yards at Belfast has ended in the closing 
of the yards, all the other employds having taken 
sides with the men who sought an advance in wages. 
By this step some 2000 men have been thrown idle. 





A dispute has arisen between the Manchester Canal 
Company and the Upper Mersey Watermen and 
Porters’ Association. The men demand a penny in- 
crease on the tonnage rates, a scale of overtime, 
payment for Sunday labour, and the fixing of mini- 
mum weights. The notices to cease work, unless 
— demands were acceded to, expired on Saturday 
ast. 


y 


The critical moment has not yet arrived to consider 
the aspects of the proposed institution of a conciliation 
board for the settlement of the miners’ disputes. The 
day for the reassembling of the conference was the 
13th inst., but the full particulars of the result must 
be to hand before any definite expression of opinion 
can take place as to the outcome of the negotiations. 
As the time drew near for the meeting, the prospects 
of an amicable arrangement seem to have brightened 
on both sides. Good temper and prudence will achieve 
all that is expected of so important a conference in 
due time. 

Some of the more advanced of the South Wales 
labour leaders are not satisfied with the recent ad- 
vance of 64 percent. They declare that it should have 
been at least 15 per cent. The cause of the small 
advance is said to be long contracts at old prices. 
There can be little doubt but that the men expected a 
larger advance, and the small increase will strengthen 
the existing discontent with the scale arrangement. 

Some of the Scotch miners have made a demand for 
6d. per day advance. The coalowners are not favour- 
able to the proposal. The men say that they will 
restrict the output to four days per week, if the de- 
mand is not conceded. This seems to be a clumsy 
way of doing the business. If the price of coal is 
thereby enhanced, the masters will be the gainers, the 
men the losers: 

The Durham miners are beginning to think that 
they have not got quite as much out of the recent high 
a of coal as they ought. There is an element of 

issatisfaction in the county which may develop, 





unless some concession is made to them. The case is 
rather important, for consumers have been paying very 
high prices for coal for months past, while the wages 
of the men generally are only what they were eight 
months ago, in some cases less, in just a few a trifle 
better. Who gets the extra profits—coalowners, or 
merchants, or both ? 





HEATING BOILER EXPLOSION AT THE 
GUILDHALL. 

Tue official report of Mr. George EK. Brown, one of the 
engineer-surveyors to the Board of Trade, on the recent 
explosion of a hot-water circulating boiler at the Guild- 
hall, London, has just been issued. 

The boiler, which was the property of the Corporation 
of the City of London, and was under the charge of Mr 
Andrew Murray, the City Surveyor, was one of two 
similar construction set side by side, and used for warm- 
ing the Council Chamber, &c. It was described by the 
makers, Messrs. Hartley and Sugden, Halifax, as ‘“‘an 
improved wrought-welded independent tank boiler,” and 
was supplied new and fixed in the basement of the Guild- 
hall by Messrs. Clark, Bunnett, and Co., Limited, engi- 
neers, New Cross, in October, 1884. Among other fittings 
was a safety valve 1 in. in diameter, loaded to about 
41 lb. on the square inch, though the working pressure 
was, as nearly as may be, 28 |b. on the square inch. 
From the time of fixing up to October 30 last, when the 
boiler burst, no repairs had been made. It was worked 
by a mechanic whose duty it was to report to the City Sur- 
veyor any important defects which he might discover, 
but none appear to have been noticed. 

On the question as to where the boiler gave way, the 
report states: ‘‘The two stays for supporting the left- 
hand side of the shell and firebox were drawn out of the 
firebox, and the shell then parted at the longitudinal 
seam at the bottom of the left-hand side of the boiler. 
The rip followed the whole length of this seam, and the 
vertical seam at each end, and finally extended across 
the top of the boiler at each end. The left side-plate was 
then forced upwards, and the contents of the boiler must 
have escaped with considerable violence. A lath-and- 
plaster partition and a door leading from the boiler- 
room were blown down, and other slight damage done.” 

As to the cause of the explosion, the report goes on to 
say: ‘‘The explosion appears to have been due to the 
screw threads on the inner ends of the two stays on the 
left side of the boiler having been drawn through the 
tapped holes in the firebox plate. The shell and firebox 
plates being unable, without the support afforded by 
these stays, to sustain the load produced by the pressure 
due to the head of water, would thus yield in opposite 
directions, and result in the rupture of the welded seam 
at the bottom of the boiler, the explosion following as 
a consequence, 

‘*The inner ends of the stays referred to were screwed 
through the firebox plate, and their ends were said to 
have been riveted over when new. The riveted portions 
appear, however, to have gradually wasted off, and, as 
they were exposed to the action of the fire when the 
boiler was in use, this wasting was no doubt due to the 
effect on the iron of the heated gases arising from the 
coke fire.” 

Mr. Brown adds: ‘‘ The boiler is stated to have been 
satisfactorily tested by hydraulic pressure at the makers’ 
works when new to 30 lb. per square inch, which was 
only very slightly in excess of the working pressure. 
I may here, however, remark that, having regard to its 
construction and design, it would probably not have 
been prudent to have subjected it toa higher test pressure. 
Considering the working pressure to which the boiler 
was subjected by the head of water, however, I think 
a stronger boiler should have been fitted in the first 
instance, one that would at least have been capable of 
withstanding, without fear of injury, fully double the 
test pressure to which this boiler is said to have been 
subjected. 

‘*The damage done in the boiler-room by the explo- 
sion seems ay wt been due to the sudden conversion 
into steam of a considerable volume of the water set free 
from the boiler, and which was probably heated to boil- 
ing temperature under the pressure of about 28 lb. per 
square inch, to which the boiler was subjected. ‘The 
boiler was only used when it was required to warm the 
Council Chamber. This occurred on such occasions as 
the holding of the fortnightly Council meetings, or when 
any entertainments were held in the building. On such 
occasions the principal concern of those having to do 
with the boiler appears to have been to see that it pro- 
duced the duieed temperature; and the fact that when 
it was in use it was exposed to conditions which were 
liable to result in an explosion, does not seem to have 
occurred to those in charge. Had the true conditions 
under which it was working been fully realised by those 
responsible, the boiler would no doubt have been lifted 
and thoroughly examined, and steps taken which would 
have prevented the explosion.” _ 

Commenting on this explosion, in a memorandum ad- 
dressed to the Assistant so vag of the Marine De- 
partment of the Board of Trade, Mr. Thomas W. Traill, 
chief engineer-surveyor to the Board, says: ‘‘The boiler 
appears to have been weak from the first, for the con- 
ditions under which it was worked, and after the ends of 
the stays referred to became wasted off, as described in 
the report, it is not surprising that the explosion re- 
sulted. It is fortunate that no one was injured.” 

This explosion would seem to show that it is not steam 
boilers alone that need inspection to secure safety, but 
that these apparently unimportant small heating boilers 
also require the application of the same precautionary 
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measure. Perhaps the facts given may lead those in 
charge of public buildings to take the needful steps to 
make sure that the boilers are free from such an element 
of danger as that referred to above. 





McPHAIL AND SIMPSONS’ STEAM 
GENERATOR AND SUPERHEATER. 


By J. F. L. Crostanp, Chief Engineer, the Boiler 
Insurance and Steam Power Company, Limited, Man- 
chester. 

TuHE possible advantages to be derived from the super” 

heating of steam for the purpose of working steam engines 

have long been an inducement to engineers to attempt to 
devise a suitable apparatus to effect the purpose. The 
economy to be derived from raising the temperature of 
steam by superheating without affecting its pressure, and 
thereby preventing, or at any rate largely reducing, the 
loss due to cylinder condensation, has n variously esti- 
mated at from 10 to 35 per cent. Many schemes have been 
tried to secure this advantage, but up to the present date 
nothing has been brought before the public that would 
accomplish the object in a thoroughly satisfactory manner. 

During the year 1859, and up to the end of the year 
1863, I was interested in experimenting upon and endea- 
vouring to introduce Crosland’s patent steam superheater. 
As applied to an ordinary Lancashire boiler, this system 

rovided an upper tier of flues to receive the heat after 
eaving the ordinary flues, for the purpose of heating steam 
pipes which were placed inside the additional flues and 
covered over with plates or flags, or with tiles or bricks, 
forming a hot oven in which the pipes became greatly 
heated. This arrangement will be easily understood by 

reference to Fig. 1. 

This apparatus, although thoroughly effectual in heat- 
ing the steam, bad defects which have been common 
to all subsequent apparatus for the same purpose, 
namely, the superheat imparted was too great, and 
was not under control, depending entirely upon the 
temperature of the gases in the fiue, which in some in- 
stances where the boiler was heavily fired, was high. At 
that date (1859) metallic packing for piston-rods and 
hydrocarbon oils were unknown, and on the admission of 
steam into the cylinder this superheat resulted in the 
burning away of the packing and the evaporation of the 
oil or tallow, thus destroying lubrication. Partly owing 
to these circumstances, but more particularly owing to 
the entire stagnation of trade due to the great cotton 
famine at that time, my attention was taken away from 
this subject and directed into other channels, I and others 
have, however, used the upper tier of flue spaces simply 
as an air chamber, and it forms a most effective mode of 
covering a boiler, the air space being an excellent non- 
conductor and giving great facilities for cleaning, 
examination, or repair, besides providing a flat convenient 
floor for the boiler-house, as will be seen from Fig. 2. 

A similar superheating apparatus has recently been 
adopted by Messrs. Bryan Donkin and Co., Limited, 
Bermondsey, London, which is known as Gehre’s patent 
steam superheater. It will be seen from the sketch of 
this apparatus, Fig. 3, that the difference between it and 
the system I have already described is extremely slight— 
& mere question of detail of the form of the steam pipe. 
It would appear from a statement issued by Messrs. 
Bryan Donkin and Co., Limited, that up to September, 
1893, about 424 of such apparatus were in use, and for 
which an economy of 20 to 25 per cent. is claimed. 

On May 4, 1893, Professor W. C. Unwin reported upon 
Mr. Emile Schwoerer’s system of superheating steam, 
which has been fitted to about 300 boilers. The onl 
difference between this apparatus and that of the first 
system I have described appears to be in the form of the 
superheating pipes, which are provided with webs or 
flanges similar to the well-known Kérting pipe for heat- 
ing purposes. 

A careful test made by Professor Unwin of a horizontal 
compound receiver condensing engine driving the ma- 
chinery of the Filature et Tissages Haussman, Logelbach, 
near Colmar, and supplied with steam from five elephant 
boilers provided with a Green’s economiser, showed that, 
without superheating, the engine, when driving 475 indi- 
cated horse-power, used 19.75 lb. of steam per indicated 
horse-power per hour, With Schwoerer’s apparatus 
attached, and the engine driving 502.3 indicated horse- 
power, only 15.61 lb. of steam were used with a coal con- 
sumption of 2.513 lb., from which it would appear that, 
with the steam superheated at the moment of entering 
the valve chest about 120 deg. above the saturated tempe- 
rature, a mean economy of 184 per cent. of steam and 
- per cent. of coal was obtained. 

n the three systems described, the steam, immediately 
after leaving the boilerand passing through the superheater 
pipes, was delivered to the engine, and any economy pro- 
duced was entirely referable to using superheated steam 
instead of saturated steam. Recently, a superheating 
apparatus has been designed anc brought into use by 
Messrs. McPhail and Simpsons, of Wakefield. 

This consists of a series of steel tubes fixed into top 
and bottom boxes, suitably placed at the back end of the 
boiler, so that the gases of combustion on emerging from 
the interna) flues impinge on the superheating tubes and 
boxes while passing the downtake on the way to the 
bottom flue of the boiler. A copper pipe from one of the 
lower boxes passes into the bottom of the boiler near the 
back end, and traverses the length of the boiler under 
the internal flues, returning to the back of the boiler, and 
is then connected to the second lower box. A similar 
copper pipe leads from one of the top superheating boxes 
and traverses the boiler on the top of the internal flue 
just below the water line, this pipe being finally con- 
nected to the stop valve. The saturated steam generated 


in the boiler passes by means of the antipriming pipe to 
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one set of aapenheating pipes, thence tbrough the copper 
pipe under the internal flues of the boiler, giving up a 
part of its superheat. It then passes through the second 
set of superheating pipes, being further superheated, and 
after traversing the copper pipe just below the water line 
in the boiler, and giving up. part of the superheat to the 
water in the boiler, passes direct through the stop valve 
into the main steam pipe, leaving the boiler as super- 
heated steam, having a temperature higher than that 
corresponding to its pressure when generated in the 
boiler. The steam, after first leaving the boiler by the 
antipriming pipe, does not again come into actual con- 
tact with the water. ; 

From the above description, and the views on page 229, it 
will be seen that this apparatus differs in one important 
principle from any system which has hitherto preceded it, 
namely, that thesteam, after passing through the super- 
heated pipes, is carried again into and through the boiler 
below the water line, a then brought out and passed 
through superheating pipes, and a second time carried 
through the water in the boiler before being finally de- 
livered by the main steam pipe to the engine. By this 
course @ great amount of the superheat taken up by the 
steam in passing through the superheating pipes is de- 
livered to the water in the boiler, and it becomes impos- 
sible, by a proper proportion and arrangement of the pipes, 
for the superheat imparted to be of an objectionable tem- 
perature ; in fact, it may be made to give the desired tem- 
perature of superheat. No fear need, therefore, be enter- 
tained of injury to an engine by the adoption of such a 
system of superheating. Besides this most important ad- 
vantage, which disposes of any difficulty with regard to the 
question of packing or lubrication, a large economy of 
fuel is effected, owing to the increase of heat delivered to 
the water, quite independently of any advantage which 
— be obtained by working engines with superheated 
steam. 

In order to ascertain what economical advantages could 





feed valve, the connection with the economiser being 
blanked. The quantity of steam taken by the heating 
stoves, measured by collecting the condensed water, was 
found to be about 200 lb. = our, and as steam was used 
by the stoves during the dinner-hour also, the total 
weight of steam taken by the stoves during each trial was 
1700 lb. This weight has been deducted from the total 
weight of water fed to the boiler to obtain the weight of 
steam used by the engine. 

The brickwork along one side of the boiler was not in 
good condition, and allowed air to find its way into one 
of the side flues, principally at and near the back end of 
the boiler. The chemical composition of the gases of 
combustion could not on this account be correctly ascer- 
tained at the back end of the boiler, nor the temperature 
of the gases leaving the boiler. On the Thursday the gases 
of combustion were analysed by drawing off samples from 
the front end of the bottom flue, but the temperature of 
the gases could not be correctly ascertained. A balance- 
sheet showing, so far as practicable under the circum- 
stances, the manner in which the heat available in the 
furnaces was distributed, accompanies the Tables. The 
constitution of the combustion gases taken from the front 
end of the bottom flue shows that the quantity of air 
mixed with the gases at that point was not more than 
sufficient for ordinary combustion. The air leakage into 
the side flue took place mainly towards the back end of 
the side flue, and would tend slightly to lessen the evapo- 
rative efficiency of the boiler. The coal used was Loft- 
house engine coal, unscreened nuts, and of moderate 
quality, as shown by the analysis given in the Tables 
on the following pages. 

The boiler was subsequently fitted with Messrs. 
McPhail and Simpsons’ patent steam generator and 
superheater, and after the boiler was again set to 
work, a further trial was made on January 5, 1894, the 
duration of the trial being the same as before, viz., 
74 hours. At each trial the water fed to the boiler 

































































be obtained by the adoption of Messrs. McPhail and 
Simpsons’ patent steam generator and superheater, I 
made arrangements to conduct trials of the Lancashire 
boiler and compound tandem engine of Messrs. T. Hoyle 
and Sons, Ellenroyd Mills, Halifax, before the application 
of the apparatus. 

The engine is one of the horizontal compound tandem 
as made by Messrs. Pollitt and Wigzell, 
Sowerby Bridge, having a high-pressure cylinder 15} in. 
in diameter, and a low-pressure cylinder 28} in. in dia- 
meter, with a stroke of 5 ft., running about 70 revolutions 
per minute. The air pump is of the horizontal type, single- 
acting, and placed behind the low-pressure cylinder. The 
high-pressure cylinder is fitted with Corliss valves and 
automatic cut-off motion controlled by the governor, and 
the low-pressure cylinder with an ordinary slide valve, 

The boiler is of the ordinary cylindrical two-flued or 
Lancashire type, 7 ft. 6 in. in diameter by 28 ft. long, 
with two internal flues each 3 ft. in diameter, and five 
Galloway tubes in each flue. The gases of combustion pass 
first through the internal flues, then along the bottom of 
the boiler, and finally along the side flues to the chimney. 
The boiler is fired 4 Bennis’ mechanical stoker, the 
firegrates being 5 ft. long by 3 ft. wide, having movable 
bars and coking chamber. 

_ The trials on this occasion extended over two consecu- 
tive days—viz., Wednesday, August 2, and Thursday, 
Auguat 3, 1893—for 7} hours each day—viz., from 9 a.m. 
to 5.30 p.m., with a stoppage from one to two o’clock for 
dinner. The firing was mainly done by the mechanical 
stoker, occasionally supplemented by hand-firing, and the 
damper was adjusted to keep the pressure of steam as 
nearly constant as possible, to prevent the safety valves 
blowing off. The fires were cleaned about three-quarters 
of an hour before the commencement of the trial each 
day, and again about three-quarters of an hour before the 
end of the trial. The fires, so far as could be judged, 
were of the same thickness and in the same condition at 
the end of the trials as at the commencement. The ash 
and clinker were weighed immediately they were drawn 
out of the ashpit. 

The proportion of unevaporated water carried away 
with the steam was ascertained by blowing a known 
weight of steam into a given weight of water; on the 
first day 2 per cent. of wetness was found, and on the 
second 3 per cent. 

With the exception of the steam pipe from the boiler 
to the engine, and a small pipe conveying steam to some 
heating stoves, the whole of the outlets were blanked. 
The feed water was pumped into the boiler through the 






































was measured in two iron tanks, the actual contents of 
each tank being ascertained by ss the water with 
one of Messrs. H. Pooley and Sons’ standard beam 
balanzes. The level of the water in the boiler was marked 
on the water-gauge glasses just before the commencement 
of the trial, and brought to the same level in the boiler 
at the end of the trial. The coal fired in the furnaces 
was weighed on a table weighing machine, and the 
machine checked by weighing against the standard 
beam balance before referred to. An average sample 
of the coal used on each trial was selected and sub- 
mitted to chemical analysis, the composition of the coal 
being given in the Tables. The calorific value of the coal 
was determined in a Thomson’s calorimeter. Samples of 
the gases of combustion drawn from the flues were sub- 
mitted to chemical analysis on the spot. 

The balance-sheet accompanying the Tables shows the 
manner in which the heat units available in the furnaces 
were distributed. : 

From acomparison of the respective balance-sheets it 
will be seen that before the addition of the steam gene- 
rator and superheater to the boiler, the proportion of heat 
units available in the furnaces, transferred to the water in 
the boiler, was on August 2, 54.7 per cent., and on 
August 3, 56.51 per cent., or a mean for the two days of 
55.6 per cent., and that, after the fixing of the steam gene- 
rator and superheater, the proportion of heat units trans- 
ferred to the water in the boiler was 76.27 per cent., that 
is, an increase above the mean of the former results of 
about 37 per cent. As stated above, in the first trials the 
boiler was at a slight disadvantage owing to leakage of 
air through the brickwork, and assuming that the pro- 

rtion of heat units transferable to the water, if the 

rickwork had been tight, would have been increased to 
58 per cent., the increase of heat units transferred under 
these circumstances would then have been about 314 per 
cent. 

In further reference to the above trials, it may be of 
interest to mention that I carried out a trial of a steam 
boiler of the ordinary cylindrical two-flued type, 8 ft. in 
diameter by 30 ft. long, each interngl flue being 3 ft. 3 in. 
in diameter, at Messrs. Barker and Co.’s (Limited) Thornes 
Mill, Wakefield, to which Messrs. McPhail and Simpsons 
patent steam generator and superheater had been already 
attached. In this case the boiler was working with a much 
higher rate of coal consumption per square foot of grate 
per hour, viz., 24.46 ]b., instead of 15.1 lb. as in the case 
of the boiler at Ellenroyd Mill. The fuel also was of 
better quality, containing 13,463 available units of heat, 
as against 12,723 available units in the case of the koiler a 
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Halifax. The trials in this case showed that, for the 
boiler when combined with Messrs. McPhail and Simp- 
sons’ patent steam generator and superheater, but not 
including a Green’s economiser, the evaporative efficiency, 
measured by the proportion of available heat in the fur- 
naces absorbed by the water and steam, was high, being 
70.77 per cent. on the first day, and 71.67 per cent. on the 
second day. With the boiler and —— together, 
along with the Green’s economiser, the evaporative effi- 
ciency of the whole apparatus, measured by the propor- 
tion of heat absorbed, was 78.93 per cent. on the first day, 
and 80.19 per cent. on the second day, 11.28 lb. of water 
being evaporated from and at 212 deg. Fahr. ow pound 
of dry coal fired on the first day, and 11.42 lb. on the 
second day. 

The capacity of the boiler in this instance, measured 
by the total weight of water evaporated and superheated 
per hour, was 10,910.5 lb. of water. A forcible illustration 
of the increased capacity of this boiler when combined with 
Messrs. McPhail and Simpsons’ patent steam generator 
and superheater, and in conjunction with a Green’s 
economiser, will be found in the fact that if the super- 
heated steam generated were used to drive a high-class 
modern triple-expansion engine using 13 lb. of steam per 
indicated horse-power per hour, it would develop 840 in- 
dicated horse-power. 

During each of the three trials at Ellenroyd Mill, 
Halifax, indicator diagrams were taken from the engine 
cylinders every fifteen minutes by two experienced in- 
spectors, one to each cylinder. The diagrams were taken 
consecutively to represent the work done by the same 
steam passing through the two cylinders. The accom- 
panying diagrams (Figs. 4 and 5) are selected as showing 
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about the mean indicated horse-power Spine aye Indi- 
cators of the Richards type were used at each trial, and 
the springs tested and found correct. 

The temperature of the steam before entering the 
superheater was 327 deg. Fahr. ; after passing through 
the superheater and finally leaving the boiler, the tem- 
perature was 336 deg. Fahr., showing a superheat of 
9 deg. Fahr. only, But the superheat was entirely lost 
in the passage of the steam to the engine, as at the valve- 
box of the high-pressure cylinder the temperature had 
fallen to 323 deg, Fahr., or 4 deg. Fahr. below the tem- 

rature of the saturated steam in the boiler before super- 

eating. As will be seen, therefore, by comparison of the 
results of the trials made on August 2 and 3, 1893, and on 
January 5, 1894, the weight of steam used by the engine 
per indicated horse-power per hour was D soya the 
same—viz., a mean of 18.91 lb. in the first trials, and 
18.76 lb. in the second, when the superheater was in use. 
It is evident, therefore, that the economy in this instance 
was obtained by the action of McPhail and Simpsons’ 
steam generator and superheater purely as a fuel econo- 
miser, abstracting heat from the gases after ag 4 had left 
the boiler, and imparting it to the water in the boiler, 
thereby increasing its evaporative power from a mean of 
7.58 lb. of water from and at 212 deg. Fahr. per pound of 
coal prior to the attachment of the apparatus, to 10 lb. 
of water from and at 212 deg. Fahr. per pound of coal 
after it had been attached. 


PARTICULARS OF BOILER, 
Type of Boiler : 

Lancashire, 7ft. Gin. in diameter by 28 ft. 
long ; two internal flues each 3 ft. in dia- 
meter, five Galloway tubes in each flue. 

Flues; 

Gases pass along internal flues, thence along 
bottom of boiler, finally along side flues to 
chimney. 

Heating Surface : 
Total heating surface of boiler.. 


Firegrates: 
Dimensions of firegrates .. 


896 sq. ft. 


.. 5 ft. long by 


3 ft. wide. 
Total firegrate area oe aa 30 sq. ft. 
Number of barsin each firegrate 20 
Area of opening below grates .. aa 3.84 sq. ft. 
Ratio of heating surface to grate surface 29,86 to 1 


Method of Firing: 
Bennis’ mechanical stoker with coking pit 
at end of firebars. 


TRIAL BEFORE ADDITION OF SUPERHEATER TO 
ILER. 


Principal Observations and Results of Boiler Trial. 
Trial, Aug.2, Trial, Aug. 3, 
1893. 1893 


Duration of trial aa 74 hours. 74 hours, 
Weather “a < -. Fine, slight Wet, gusty 
N.W.breeze. wind S.W. 
Air Pressure: 
Mean barometric pressure .. 29.7 in. 29.6 in. 


Steam Pressures and Temperatures : 
Mean steam pressure above 
atmosphere by indicator .. 85 lb. p.sq.in. 85 lb. p. sq. in. 
Temperature of saturated 
steam corresponding to 


this pressure 327 dey. F. 327 deg. F. 
Feed Water : 
Average temperature of 
water fed to boiler.. -- 185 deg. F. 202 deg. F. 
Total weight of water fed 
into boiler .. ae oa 37,312 1b. 35,727 Ib, 
Average weight of water fed 
into boiler per hour - 4975 Ib. 4764 Ib. 
Water evaporated per square 
foot of heating surface per 
hour .. os ee ee 5.55 Ib. 5.31 Ib. 
Coal and Ashes: 
Description of coal Lofthouse i coal (un- 
screened nuts) 
Total weight of coal fired .. 5642 lb. 5096 Ib. 
Percentage weight of water 
in coal es as my! 5.15 5.15 
Total weight of dry coal fired 5351 Ib. 4834 Ib. 
Average weight of dry coal 
fired per hour FS 713.5 Ih. 644.5 Ib. 
Total weight of ash and 
clinker produc as oe 670 Ib. 521 Ib. 
Average weight of ash and 
clinker produced per hour 89.3 Ib. 69.5 Ib. 
Percentage of ash... re 12.52 10.77 
Percentage of unburnt carbon 
intheash .. ee es 6.02 4.27 
Analysis of Dry Coal: 
Carbon .. 4a ae ie 72.81 per cent. 
Hydrogen ‘a ar a wr 4.43 pm 
Sulphur .. =? Be a 44 1.25 a 
Nitrogen a re re ua 1.48 se 
Oxygen .. “3 ae <a oe 13.53 ,, 
Mineralash_ . ee Mie ee 650 ,, 
100.00 90 


Calovific Value of Coat: 
Heat available in furnace 


per pound ofdry coal .. 12,875 th. units 


Temperature of Air: 
Average temperature of ex- 
ternalair .. aa .. 69 deg. Fahr. 
Average temperature of air 
passing intc furnaces .. 69 deg. Fahr. 


71 deg. Fahr. 
71 deg. Fahr. 


Draught: 
Draught at back of firebridge, 
measured by water gauge 4 in. 3 in. 


Analysis of Furnace Gases, Percentage Volumes : 
Carbon dioxide (CO.) 
»» monoxide (CO n 
Oxygen(O) .. - oe ee 9.52 per cent. 
Nitrogen N.. << a ee 80.92 on 


9.56 per cent. 
il 


100.00 
Or expressed in terms of gases and air : 
Gases of combustion .. ee ee 54.67 per cent. 
Surplusair .. oe <a es 45.33 va 


100.00 


Principal Results, 
Air: 

Weight of gases produced per 

pound of dry coal burnt .. ee 
Weight of surplus air per 

pound of dry coal burnt .. 
Weight of H,0O vapour in air 

per 1 1b. of dry coal burnt... ee -29 Ib. 
Weight of steam from H.O 

mixed with coal .. di ee -051 Ib. 
Estimated weight of steam 

supplied to stoker jets per 

1lb. of dry coal burnt... o -20 Ib. 
Total weight of gas, air, and —- 

vapour per 1 Ib. of dry coal 

burnt .. = ae aa ee 18.900 Ib, 
Capacity for heat of gas, air, — 

and vapour per 1 Ib. of dry 

coal burnt .. aa ae ee 4.714 th. units 


Combustion : 

Weight of dry coal fired per 
square foot of grate pe 
hour .. rr we a6 

Weight of dry coal fired per 
square foot of heating sur- 
face per hour «e 


igen : 
eight of water evaporated 
ata pressure of 85 lb. per 
square inch: 
(a) per 1 1b. of dry coal fired 
(b) per 11b. of combustible 
burnt .. ¥ of a 
Equivalent evaporation from 
and at 212 deg. Fahr. : 
(a) per 1 lb. of dry coal fired 7.42 Ib. 
(b) per 11b. of combustible 
burnt .. ee ee “s 8.48 Ib. 
Efficiency : 
Efficiency of boiler measured 
by the proportion of avail- 
able heat absorbed... oe 547 565 


10.466 Ib. 
7.893 Ib. 


23.78 Ib. 21.48 Ib, 


0.796 Ib. 0.719 Ib. 


6.97 lb. 
7.97 Ib. 


7.39 Ib. 
8.28 Ib. 


7.74 Ib. 
8.67 Ib. 








Senet of Boiler without Superheater. 
R. 


Trials of August 
2 and 3, 1893. 
Thermal Units. 
To calorific value of 1 1b. of dry coal .. aa 12,669 
Heat contained in steam, coal, air, and 
vapour when entering furnaces per 
pound of coal... ee ee ee ee 





12,875 
Cr. 





Trial, August 2, | Trial, August 3, 
1893. 1893. 
} 





Thermal Per- (Thermal! Per- 
Units. centage. Units. \centage. 


By heat absorbed by water in | 
boiler nig pe --| 7,043 | 54.70 | 7,276 | 56.51 
Heat lost by unburnt | 
carbon inashes .... 876 | 6.80 621 4.82 
Heat lost in ashes drawn 
fromfurnaces .... 59 | 0.46 51| 0.40 
Heat carried away in pro- 
ducts of combustion, 
surplus air, vapour in| 
air, steam from water in 
coal, and heat lost by) 


radiation and convection 4,897 | 38.04 | 4,927 | 38.97 


| 12,815 | 100,00 | 12,875 | 100.00 


PARTICULARS OF COMPOUND CONDENSING ENGINE. 
Description of Engine: 
Horizontal compound tandem condensing. 
High-pressure cylinder, fitted with Corliss 
valves, and low-pressure cylinder with a 
slide valve. Engine made by Pollitt and 
Wigzell, Sowerby Bridge. 

















Cylinders : 
Diameter of high-pressure cylinder .. ea 153 in. 
a low-pressure cylinder .. ee 284 in. 
Stroke ee 5 ft. 


Ratio of high-pressure to low-pressure cylin- 


der (taking clearances and effective areas) 1 to 3.33 
Piston Rods: 
Diameter of high pressure piston-rod.. Py 3} in. 


‘a low-pressure two piston-rods 
tail rod for air pump 1} in. 


Effective area of high-pressure piston 190.65 sq. in. 
in . low-pressure piston .. -- GOS 
Clearance in high-pressure cylinder .. 627 cub. in 

“ low-pressure cylinder «o S7—isiss 
ve high-pressure cylinder, ratio to 
volume swept by pistons ae ee << -0548 
Clearance in low-pressure cylinder, ratio to 
volume swept by pistons ee ee -0576 
TRIAL BEFORE ADDITION OF SUPERHEATER TO 


Boier. 
Principal Observations and Results of Engine Trials. 
Trial, Aug. 2, Trial, Aug. 3, 
1893, 1893. 








Duration of trial 74 hours 74 hours 
Weather Fine, slight Wet, gusty, 
N.W. breeze wind 3.W. 
Mean revolutions of engine 
per minute .. ee ee 69.5 69.8 
Mean piston speed in feet 
per minute .. e «s 695 698 
Mean ratio of expansion, 
taking clearances into ac- 
count .. as « <s 10.1 11.1 
Mean indicated horse-power, 
high-pressure cylinder .. 139.3 132.4 
Mean indicated horse-power, 
low-pressure cylinder .. 112.8 106.3 
Totals .. « 252.1 238.7 
Mean absolute horse-power 
(perfect vacuum) .. ee 317 299.1 
Air pressure— mean baro- 
metric pressure Fe 29.7 in. 29.6 in, 


Steam Pressures and Temperatures : 
Mean boiler pressure by indi- 
cator .. ee “ -. 851 
Mean initial pressure in high- 
pressure cylinder .. ant 
Mean of mean pressures in 


S 


per sq. in. 85 lb. per aq. in. 
” » 763 ,, ” 


high-pressure cylinder .. 34.7 ,, » 92.8 ,, - 
Mean of mean pressures in 

low-pressure cylinder .. 8.5 ,, a 7.97 ,, - 
Mean pressures referred to 

low-pressure piston ~~ Fa « ez a 


Mean vacuum in low-pres- 
sure cylinder by indicator 9.7 ,, 

Mean vacuum in condenser 
by indicator. . <a eat we » 16 w ‘ 

Mean temperature of injec- 
tion water .. 4 -. 108deg. Fahr. 101 deg. Fahr. 

Mean temperature of dis- 
charge water es oo ae Hs 6s 

Steam and Water: 

Weight of water fed to boiler 37,312 Ib. 
a steam taken for 
heating stoves “a 

Weight of steam and uneva- 
porated water supplied to 
engine ao ae o 

Weight of steam and uneva- 
porated water supplied to 
engine per hour << 

Weight of steam and uneva- 
porated water supplied to 
eugine per stroke.. es 0.57 ,, 0.54 ,, 

Weight of steam and uneva- 
porated water supplied to 
engine per indicated horse- 


85,727 Ib. 


1,700 ,, 1,700 ,, 
35,612 ,, 34,027 ,, 


4,748 ,, 4,537 ,, 





werperhour .. oe 18.83 ,, | 
Weight of steam and uneva- 
porated water supplied t 
engine per absolute horse- 
power perhour .. » 1497,, 15.16 ,, 
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PARTICULARS OF BOILER AND SUPERHEATER. 


Type of Boiler : 


Lancashire, 7 ft. 6in. in diameter by 28 ft. long; 


two internal flues, each 3 ft. 
five Galloway tubes in each flue. 
in conjunction with a superheater. 


in diameter, 
Worked 


Superheater : 
Messrs.' H. McPhail and Simpsons’ stean 
generator and supe rheater. 
Flues : 


—_ pass along internal flues, and envelope 
emg & pipes and boxes at back of 
boiler, afterwards passing along bottom 


flue, thence along side flues to chimney. 
Heating surface of boiler. . os 
” ” superheater. ‘ 


Total heating surface 


Firegrates : 
Dimensions of firegrates .. ee 


Total firegrate area oe 
Number of bars in each firegrate on 
Area of opening below grates 


896 sq. ft. 
464 


” 


1360 ,, 


6 ft. long by 
3 ft. wide 
30 sq. ft. 


20 
3.84 8q. ft. 


Ratio of heating surface to ‘grate surface 


(boiler only) 


Ratio of heating ‘surface to grate “surface 


(boiler and superheater) 


Method of Firing: 
Bennis’ mechanical stoker with coking 
at end of firebars. 


29.86 to 1 
45.33 to 1 


pit 


TRIAL AFTER ADDITION OF SUPERHEATER TO BOILER. 
Principal Observations and Results of Boiler Trial. 


Duration of trial 
Weather 


Air pressure—mean barometric pressure 


Steam Pressures and Temperatures : 

Mean steam pressure above atmosphere 
by steam pressure gauge on boiler 

Temperature of saturated steam corre- 
sponding to this pressure 

Mean temperature of steam after first 
superheat.. 

Mean temperature of steam re- -entering 
pipes in boiler near water level after 
second superheat . 

Mean temperature of steam after ‘passing 
boiler stop valve .. 

Increase of temperature of superheated 
steam leaving boiler above that of satu- 
rated steam of same pressure ° 


Feed Water: 

Average temperature of water fed to 
boiler .. 

Total weight of water fed to boiler 

Average weight of water fed to boiler 
per hour ae 

Water evaporated per square foot of 
heating surface per hour (boiler only). . 

Water evaporated per square foot of 
heating surface ad hour ‘oo and 
superheater).. 


Coal and Ashes : 
Description of coal 


Total weight of coal fired ; 

Percentage weight of water in coal 

Total weight of dry coal fired ee 

Average weight of dry coal fired per 
hour . 

Total weight of ash and clinker produced 

Average weight of ash and clinker _ 
duced per hour 

Percentage ofash_ 

Percentage of unburnt carbon in the ash 


Analysis of Dry Coal : 
Carbon .. ° os oe oe 
Hydrogen - o* és ee 
Sulphur.. 
Nitrogen 
Oxygen .. 
Mineral ash 


Calorijic Value of Coal : 
Heat available in furnace - seemaalhe of 
dry coal re > 
Temperature of Air: 
Average ee of external air 
a air passing into 
furnac es oe oe 
Temperature of Cuibeitien Gai: 
Average temperature of gases leaving 
boiler . 
Increase of temperature of gases leaving 
boiler from temperature of external air 


Draught: 
Draught at back of fire bridge measured 
by water gauge... ee 


Trial, January 5, 
1894. 


7} hours. 


Freezing, snow at 


intervals 
29.5 in. 


85 lb. per sq. in. 
$27 deg. Fahr. 


425 ” ” 
426 ” ” 
336 ,, »” 

9 ” ” 


196 ” ” 
33,006 Ib. 
4401 Ib. 
4.9 Ib. 


3.23 Ib. 


Lofthouse engine 
(unscreened nuts) 
3656 Ib. 


4.96 
3475 lb. 


463 Ib. 
382 lb. 


.92 per cent, 
7 ” 
1 ” 
9 ” 
‘ ” 
” 





12,728 ther. units 


30 deg. Fahr. 


36 9 
a 
502, 

2 in. 


Analysis of Furnace aesncciiniadaai J esate: 


Carbon dioxide (CO,) 

» monoxide ied 
Oxygen (O) . ; oe oe 
Nitrogen(N) .. i .s oe 


Or expreased in terms of nae and air: 
Gases of combustion . 
Surplusair.. es oe 


Principal Results. 


Air: 

Weight of gases produced per 1 Ib. of dry 
coal burnt .. 

Weight of surplus air produced per 1lb. 

of dry coal burnt ., 


=e per cent. 
3 ner 64 
81.31 *e 


100 00 


62.05, 
7.0 5, 


100.00 





Tria!, January 5, 
1894, 


10.748 Ib. 
5.963 ,, 








Weight of H,O vapour in air per 1 Ib. of 


dry coal burnt -087 Ib. 
Weight of steam from H. 0 mixed with 

coal .. 05 ,, 
Estimated weight of steam ‘supplied for 

stoker jets per 1 lb. of dry coal burnt... : ae 
Total weight of gas, air, and vapour per —- 

1 Ib. of dry coal burnt. 17.028 ,, 


-Capacity for heat of gas, air, and. vapour 
per 1 lb. of dry coal burnt 


Combustion: 
Weight of dry coal fired per square foot 


4.21 th. units 


of firegrate per hour 15.1 Ib. 
Weight of dry coal fired per ‘equare ‘toot of 

heating surface per hour (boiler only) 0.516 ,, 
Weight of dry coal fired per square foot 

of heating surface per ia (boiler and 

superheater).. se ee ee 0.34 ,, 

Evaporation : 

Weight of water evaporated by boiler 

and superheater into steam and su 

— to a temperature of 336 eg. 

Fal 
(a) per 11b. of dry coal fired sie ae 9.5 4, 
(b) per 1 lb. of combustible burnt. . aie 10.67 ,, 
Equivalent evaporation from and at 

212 deg. Fahr. computed from total 

heat in steam when finally leaving the 

boiler : 
(a) per 1 lb. of dry coal fired oe oe 10.05 ,, 
(b) per 1 lb. of combustible burnt . 11.29 ,, 


Total heat of saturated steam at boiler 
pressure of 85 lb. per square inch 

Total heat of superheated steam when 
finally leaving boiler at boiler wom 
of 85 lb. per squareinch . 

Increased heat in superheated steam final] y 
leaving boiler above saturated steam .. 

Efficiency : 

Efficiency of boiler and superheater mea- 
sured by the nal of available 
heat absorbed ; -763 


Balance Sheet of Boiler oa thipehecee. 
Showing the Heat in the Furnaces per Pound of Dry Coal, and the 


Manner of its Appropriation. 
. Temperatures Measured from 32 deg. Fahr. 
R. 


January 5, 1894, 
Thermal Units. 


1213.8 th. units 


12181 ,, 
“se 3 


To calorific value of 1 Ib. of dry coal ; 12,688 
Heat contained in steam, coal, air, and vapour 

when entering furnaces, per pound of coal.. 35 

12,723 

_ Cr. 


January 5, 1894, 











| Thermal Per- 
Units. | centage. 
By heat absorbed by water | in boiler and 
superheater .. 704 76.27 
Heat carried away in products ot com 
bustion ae 319 | 10.36 
Heat carried away in ‘surplus air. 709 | 5.57 
me = vapour in air “ 16 | 13 
jes steam supplied to | 
stoker bars... : 48 |  .38 
Heat carried away in steam from. water 
in coal ct 65 51 
Heat lost by imperfect combustion : 6 | 05 
8 unburnt carbon inashes.. 532, | 4.18 
hes in ashes drawn from furnaces. 54 45 
Residue, including loss by radiation and 
convection, and heat unaccounted for 270 2,12 
100.00 


"12,723 
é 7 | { 


TRIAL AFTER ADDITION OF SUPERHEATER 1 TO Borer. 
Principal Observations and Results of Engine Trial. 
Trial, January 5, 
1894, 


Duration of trial * oe 7“ oe 7} hours 
Weather ‘ s i és .. Freezing, snow at 
intervals 
Mean revolutions of engine per minute . 70 
»» piston speed in feet 700 


» ratioof ~ ieee ated clearances 
into account. . 


Mean indicated cones “power 


11.1 
{ 182.6 H.P. cylr. 
101.9 L.P. cylr. 


234.5 


Total . = 

Mean absolute horse - power (pertect 

vacuum) 297.6 
Air pressure—mean barometric pressure 29.5 in, 

Steam Pressures and Temperatures : 

Mean boiler pressure by gauge .. 85 Ib. per sq. in. 

» initial pressure in high- pressure 

cylinder on 78.7 * a 
Mean of mean pressures in ‘high- -preesure 

cylinder aa 2S bf 
Mean of mean pressures in low- ‘Pressure 

cylinder ‘ Ta. s me 
Mean pressures referred to ‘low- -pressure 

piston . 17.54, és 
Mean vacuum in low- -pressure cylinder 

by indicator.. 10.2 - 
Mean vacuum in condenser by indicator 10.9 ae ws 


», temperature of steam in valve-box 

of high-pressure cylinder... 4 oe 823 deg. 
Mean temperature of injection welt. .. TEE os s 
discharge ,, ow SEBS os 2 


Steam and Water : 


Weight of water fed to boilers 83,006 Ib. 
on steam supplied to engine 33,006 Ib. 
” ” ” ” per 
how 4,401 Ib. 
Weight of steam supplicd to engine per 
stroke. . 0.52 Ib. 
Weight of steam supplied to engine per 
indicated horse-power per hour : 18.76 lb, 
Weight of steam supplied to ane per 
absolute horse-power per hour . ee 14.78 Ib, 


LAUNCHES AND TRIAL TRIPS. 

On January 20 the Bergens Mekaniske Verksted, 
Bergen, Norway, launched a steel screw steamer of the 
following dimensions: Length over all, 222 ft. ; breadth 
moulded, 29 ft.; depth moulded, 14’ ft. 44 in The 
engines of the boat are triple- compound, wit cylinders 
17 in., 284 in, and 47 in. in diameter by 33 in. stroke, 
and the indicated horse- -power is 750. Steam is supplied 
from an extra large steel boiler constructed for a working 
pressure of 175 lb. per square inch. The designed speed 
is 114 knots. The ship was named George Sealy. 





On Thursday, February 1, an oil-tank steamer named 
the Duffield, built for carrying oil in bulk by the Tyne 
Tron Shi Building Company, Limited, of Willington- 
Quay-on-Tyne, proceeded to sea on her trial —. The 
vessel is over 350 ft. long by 44 ft. broad by 30 ft. 2 in. 
deep, and carries upwards of 5000 tons deadweight all 
told. The vessel herself is divided into 14 tanks for 
carrying oil, and two cofferdams for water, by means of 
13 transverse and one longitudinal bulkhead, the whole 
of which are oil and water tight. Her machinery, which 
has been constructed by the Wallsend Slipway and En- 
gineering Company, Limited, consists of triple-expan- 
sion engines with cylinders 254 i in., 4lin., and 68 in. in 
diameter by 48 in. stroke, supp ied’ with steam by three 
very large single-ended boilers, which are fitted with 
Serve tubes manufactured by John Brown and Co., 
of Sheffield. Upon the trial, the vessel, with her tanks 
full of water and bunker coal on board, attained a mean 
speed of nearly 11 knots. 

On Tuesday, February 6, there was launched from the 
yard of the Tyne Iron Ship’ Building Company, Limited, 
of Willington-Quay-on-Tyne, a steel screw steamer, built 
to the order of Messrs. Hunting and Son, of Newcastle- 
on-Tyne, and of the following dimension’, viz : Length, 
320 ft.; breadth, 41 ft. 6in.; depth, 28 ft. 5 in. moulded. 
The engines, which are to be supplied yB Mr. John 
Dickinson, of Sunderland, are of the triple-expansion 
type, having cylinders 24” in., 40 in., and 64 in. in dia- 
meter by 45 in. stroke, and intended for a working 
pressure of 160 lb. per square inch. On leaving the 
ways the vessel was named the Alnwick. 





There was launched from the yard of Messrs. Ramage 
and Ferguson, Limited, on Saturday, February 3, the 
second of two screw steamers, of about 1000 tons, built 
to the order of Messrs. J. T. Salvesen and Co., Grange- 
mouth. The dimensions of the boats are 216 ft. long b 
32 ft. beam by 16 ft. 3 in. deep. They are fitted with 
triple-expansion engines, having cylinders 15 in., 24 in., 
and 39 in. in diameter by 30 in. stroke, and supplied with 
steam by a large boiler working at 160 lb. pressure. 
This vessel, which will carry 1300 tons deadweight, and 
is expected ‘to steam 10 knots, has been named the Vina. 





On Saturday, January 27, the Montrose Shipbuilding 
and Engineering Company launched a powerful steel 
screw tug 69 ft. long by 16 ft. 3in. beam by 8 ft. 2 in. 
depth of hold, which they have built to the pe Pa of Mr. 
Joseph Constant, London. She will be fitted by Messrs. 
Gourlay Brothers and Co., Dundee, with compound 
engines, having cylinders 14 in. and 28 in diameter by 
22 in. stroke, and supplied with steam from boilers 
10 ft. in diameter by 9 ft. long, designed for a working 
pressure of 120 lb. per square inch. 





Rotuine MILs at Toronto.—New rolling mills erected 
in the western part of Toronto—the McDonell Rolling Mill 
Company’s works—are now ready for operation. 





Woopworkine Dracrams.— A series of diagrams 
illustrating the positions recommended, on hygienic 
grounds, to be assumed in woodworking, has been issued 
for the use of technical schools by Messrs. Chapman and 
Hall, Limited, from the designs of Messrs. William Nelson 
and Herbert Cole. We should have thought that the 
workman would soon have found by experience the posi- 
tion in which he had the most ecatrel 0 over his tools, 
but Mr. Nelson states that his experience in teaching 
shows that this is not the case. In the old days very care- 
ful directions as to the position to be assumed in writing 
were in vogue, but these have now been abandoned, 60 it 
is somewhat curious to see similar hard-and- fast rules 
cropping up again with respect to the handling of tools. 
The diagrame in question have been well drawn from 
life, and consist of twelve sheets, showing positions 
recommended in planing, sawing. chopping, boring, 
square shooting, paring, and grinding. 





Russian Rattways.—The first railway constructed in 





the Russian Empire was the Tsarskoe-Selo line, which was 
inaugurated in 1838. In 1843 the construction of the 
Nicholas line was undertaken. This line was opened for 


| traffic in 1851, and it has been from the first a section of 


great political ‘and commercial importance. At the com- 


| mencement of 1860 Russia still possessed only 1250 versts 


‘of interest from the Russian Treasury. 





of railway, and in 1865 the total had only expanded to 
3360 versts. Between 1865 and 1875 a great impetus 
was given to the work of construction, and 13,652 versts 
were brought into operation. This mileage was con- 
structed exclusively by companies enjoying a guarantee 
In 1875 17,012 
versts had been constructed. During the next ten years 
6010 versts more were brought into operation. Since 
1885, the establishment of Russian railways has again 
proceeded with accelerated rapidity, and the Russian 
network now comprises 31,804 versts (21,200 milcs) while 
3213 versts or 2142 miles are in course of construction. A 
great line is also in progress in Siberia, 
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™ veneers: ~~ PATENT 


CompitEeD sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 

, Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 


of a@ complete 
specification is, in each case, given after the abstract, unless the 
Patent has been s , when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the accept of a plete specification, 
ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


23,773. BR. Niewerth, Berlin. Electric Smelting. 
{1 Fig.] December 24, 1892.—This invention relates to means for 
electric smelting. A firebrick side and bottom a is secured in a 
metal casing b ; a' isa roof having a hanging metal topc¢ to dip into 
a water trough d to seal the closing. ¢and/ are pipes for admitting 
and withdrawing gas into and from the furnace g; material such 
as carbon, capable of conducting electricity, to which the current 
from one pole is passed, being introduced through the leads h. The 
current from the other pole is introduced through the carbon rods 
i, which pass through insulating stuffing-boxes, and are arranged 
to be lifted or lowered at will. & is a hopper having its cover also 
fitted with aseal. The bottom is formed as a slide for the pur- 


uniform price of 8d. 
Jledate of the advertisement of the acceptance 















Y 
7 


23,723 


6 


pose of letting material into the furnace without opening it. If 
copper is to be smelted, the interior of the furnace is supplied 
with a charge, and a further quantity filled into the hopper, and 
the cover properly secured, carbon monoxide being then ad- 
mitted through tube e into the furnace to drive out all atmo- 
spheric air through pipe f when the latter is closed. The circuit 
of the current is then completed and the arc produced between 
the bottom g and the carbon points i. When the molten metal is 
ready for tapping, it isdrawn off, and afresh supply is intro- 
duced from the hopper k&. If the metal to be smelted contains the 
oxide of the same metal as an impurity, or contains other im- 
purities to he eliminated, the furnace is filled with a gas capable 
of reducing the metallic oxide. (Accepted December 27, 1893.) 


GAS, &c., ENGINES. 


4209. C.E. Tripler, New York. Vapour Engines, 
{1 Fig.] February 25, 1893.—This invention relates toa method 
of obtaining gaseous pressure and to an apparatus for utilising it. 
lis an engine ; 2a pipe leading from the exhaust of the engine 
to acoil 3 in a cylinder 4. From this coil a pipe 5 leads toa 
pump 6, from which another pipe 7 leads to a jar 8. At the 
top of this jar 8 is a pipe 9, leading to a coil 10, representing a 
tube boiler. From the coil 10 a pipe 11 leads to the supply of 
the engine 1. 12 is a supply pipe, arranged for charging the 
cylinder 4, 13a pipe connected to the cylinder, and 14a regulating 
valve, mounted upon the pipe, and provided with astem15. From 
the shell of the valve 14 a pipe 16 leads to a coil 17 in the jar 8, 
and a pipe 18 conducts from this coil to a pump 19. A pipe 
leads from the pump 19 back to the top of the cylinder 4. 21 is 
a supply valve, provided with a manipulating stem 22. A com- 
pound of two gases, one of which boils at a lower temperature 
than the other, is injected into the cylinder 4 through the 
pipe 12, and is allowed to expand in the condenser until it is 
cooled, so that the liquid gases partially fill the space sur- 
rounding the coils 3. When this cooling has been accomplished, 
the jar 8 is similarly treated, excepting that the gas in expand- 




















ing and cooling is allowed to pass through the coils 10, and the 
heat absorbed is utilised for driving the engine 1. The exhaust 
from the engine discharges into the coils 3, within the cylinder 
4, which has been cooled sufficiently to again convert the gas into 
aliquid. As the engine starts, the pump 19 draws the gas from 
the liquid upon the outside of the tubes 3, thereby producing 
intense cold. This expanded gas is condensed within the coil 17 
in the jar 8, and there gives up its latent heat to the cold liquid 
that is being pumped through the jar by the pump 4, on its way 
to the tubes 10, the liquid being so cold that the con.>~essed gas 
in the coils 17 is condensed at a low temperature. The liquid 
thus formed in the coil 17 is forced through the pipe 20 to the 
top of the condenser 4, and the expansion as it passes into’ the 
condenser is so great, that the gas boiling at a low t t 


GUNS, &c. 
3789. E. G. Anson, Birmingham. Guns. [9 Figs.) 
February 21, 1893.—This invention relates to side-lock hammer- 
less guns and to an auxiliary safety for them. In the lump slot 
of the action and below the lump is a cocking lift, the fulcrum 
being about , in. below and } in. behind the centre of the 
joint pin of the action. This cocking lift is operated on at 
the front end by the forepart iron in the act of opening the 
gun, and passes the whole length of the action in the lump 
slots and slot beyond provided for it, branching out T-shaped 
at the end of the action to engage with the tumblers of 
both locks, thus cocking both locks with one limb on open- 
ing the gun. The safety consists of a two-armed lever working 
on a cross pivot in the strap of the action behind the auto- 
matic top slide. The end of one arm of this safety lever 





engages with the triggers and locks them, and the end of the 
other arm protrudes through the strap of the action and extends 
backwards. This safety lever is held on the triggers by a spring, 
and is released when, in the act of firing, the gun is gras by 
the hand pressing on the protruding end of the safety lever. 
The safety lever is also locked by the top automatic slide every 
time the gun is opened, the slide being formed so as to jam itself 
between it and the strap of the action, thus insuring the triggers 
being securely locked. The gun cannot be fired when the ordi- 
nary safety slide is moved, as it is still safe until the protruding end 
of the safety lever is pressed down in the act of grasping the gun 
for firing. When the pressure on the safety lever is removed, the 
latter immediately re-engages the triggers, which are thus always 
locked, whether the automatic slide safety ison or not. (Accepted 
December 27, 1893). 
MACHINE TOOLS, SHAFTING, &c. 

3430. T. Barnfather and C. Kubler, Fairview, Dub- 
lin. Clutches, [4 Figs.) February 16, 1893.—This invention 
has reference to means for averting injury from the driving 
shafts of screw steamers. On the face of the —— of 
the propeller shaft A is formed a compound ratchet box with 
tight and left hand ratchets. In recesses round the face of the 
coupling plate of the crankshaft B are four right-hand and 
four left-hand pawls, each pawl being hinged on radial pivots, 
and supported on small spiral springs 21, and provided with 
small lateral screw-pins 22. Around the pawl coupling is 
arranged a collar 9, through which the lateral screw-pins 22 
project, those of the four right-hand pawls through small 
slots, and the four left-hand ones through open cuts. The 
four right-hand pawls are operated by the longitudinal move- 
ment of the collar 9, which is connected by rodsc to the disc 10 
forming part of the sleeve 11, mounted on the driving shaft B. 
The four left-hand pawls pass through the open cuts in collar 9, 
thence through slots in arms 12, 13, 14, and 15, by which they 
are operated, these arms being connected to the disc 16 which 
forms part of the outer sleeve 17. Levers 18 and 19 move the two 
sleeves, and a feather 20 (Fig. 2) passes from shaft B through 
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elongated slots to admit of longitudinal movement while securing 
rotary motion with the shaft. The right-hand pawls engage 
with the ratchet coupling-plate, thus locking the propeller shaft 
with the driving shaft for forward motion. Meanwhile the left- 
hand pawls are drawn within their respective recesses by the 
backward set of sleeve 17. So long as the shaft B is rotated, it 
carries round ashaft A, but if the speed of the former is suddenly 
checked, the latter is free to revolve independently, since the 
ratchet coupling-plate rides freely over the right-hand pawls. 
When the speed of the shaft B is again accelerated, the pawls re- 
engage and restore the normal condition for forward driving. 
For reversing the propeller, the set of left pawls are caused to 
engage with the ratchet coupling-plate by thrusting forward the 
sleeve 17, while the right-hand ones are drawn within their 
recesses by the backward movement of sleeve 11. In this 
ition, if shaft B is suddenly arrested in its motion, shaft A 
is free to rotate independently, the ratchet coupling-plate riding 
freely over the left-hand pawls. To lock the propeller with the 
driving shaft for intermittent motion in both directions, sleeves 
are pressed forward, thus causing both sets of pawls to engage the 
ratchet coupling-plate, and thereby lock the shafts rigidly to- 
gether. (Accepted December 27, 1893. 
3942. C. jabrig, Dresden, Germany. Friction 
Clutch, (2 Figs.) February 22, 1893.—This invention relates 





gas boiling at a higher temperature, 


freezes solid the besides 


partially freezing itself, thus producing intense cold. The exhaust 
gas from the engine, passing into the coils 8, melts the solid gas 
surrounding the coils, thus keeping up the supply of liquid, which 
is kept in circulation by the pump 19. The apparatus now being 
charged, heat is applied to coil 10, creating a pressure, which 
actuates the engine, and thus the circulation is maintained. 
(Accepted December 27, 1893). 








toa fr I clutch, in which the loose parts are forced into con- 
tact with the fixed parts by means of a screw, this action being 

ffected b ting to the sliding sleeve of the coupling the 
one end of connecting-rods, the other ends of which are connected 
to lever arms on screw spindles that act upon the two half- 
clutches, so that on moving the sleeve inwards the connecting- 
rods, in assuming a less angular position, effect the turning of the 
sorew spindles so as to press the clutch halves toward each other. 





The diecs } and ¢ are both loose on the driving shaft a, while the | 


disc e¢, having wood cheeks fixed on each side of it, is fixed on the 


shaft between the inner faces of b andc. The disc ¢ carrics a 
number of screw spindles g at its periphery, which are free to turn 
with a cylindrical part g! inc, while they screw into threaded 
holes in bushes/ fixed in the disc b. The outer ends of the screw 
spindles g have lever arms A projecting from them, which are 
connected by ball-and-socket joints h' to the one end of connect- 
ing-rods J, the other ends of which are connected by similar joints 
to pins k projecting from a sleeve d capable of sliding with a 
feather and groove upon the extension of the boss of the disc ¢ 
loose on a. When the sleeve d is slid upon the extension c', the 
varying angular positions which the rods 7 are to assume cause 
them to turn the screw spindles g in the discs band c, This action 
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position (Fig. 1) 
the screw spindles g are turned so as to draw the discs b, c towards 
each other, thereby pressing them forcibly against the wood 
cheeks of the disc e, which is fixed to the shaft a. By the fric- 
tional grip thus produced upon the disc e, this being carried 
round by the driving shaft a, in its turn carries round the cheeks 
b, c, and thus imparts motion to the toothed gear fixed on the ex- 
tended bosses. On the movement of the sleeve d in the contrary 
direction, the screw spindles g are also turned in the contrary 
direction, and the frictional grip of the clutch is released, thus 
disconnecting the gear connected thereto from the shaft a. (Ac- 
cepted December 27, 1893). 


A. Guild, Aberdeen, Scotland. Pulleys. [3 Figs.) 
January 10, 1893.—In this invention the pulleys are made with 
tubular arms, and the rims turned so as to form a flange. a isthe 
shaft on which the pulley is mounted, b the boss to which the 
inner ends of the tubular arms ¢ are screwed, the other ends 
being screwed into brackete d fixed to the rim, e the flange round 














the rim, and f the lock-nut to keep the arms c from slackening. 
The threads on either end of each arm are right and left-handed, 
and the female threads in the boss and brackets are cut so as to 
correspond, so that upon turning the tubular arme round they 
screw into the boss ) and brackets d, and are thus tightened up. 
(Accepted December 27, 1893). 


RAILWAY APPLIANCES, 


23,222, R. Simmon, Esh Winning, Durham. Sig- 
nalling Apparatus. [4 Figs.) December 16, 1892.—This 
invention relates to signalling apparatus for railways, and has for 
its object to prevent a signalman from lowering his danger signal 
to allow a train to pass his cabin until he has previously received 
permission from the signalman in the forward cabin, who is him- 
self unable to give permission while another train is in his sec- 
tion, and can only do so when this train has passed his cabin into 
the forward section. To the danger signal lever S required to be 
locked is attached a catch d, arranged below the cabin floor, so as 
to be inaccessible to the signalman, who is thus prevented from 
tampering with it. Another similar catch, placed in an oppo- 
site direction, is arranged to lock the first catch, being hinged at 
one end and furnished with a staple near the other, to which a 
chain h is attached. This chain is led through a pipe to an in- 
strument in which it is fixed to a crank. The instrument is 
divided into two parts, one of which is glazed, while the other is 
made of wood, and is provided with a keyhole, normally 
barred by a needle extending into the glazed part of the instru- 
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ment. A key is provided to fit into the keyhole and raise the 
crank, so as to pull the chain, disconnect the catches, and release 
the danger signal lever. In order to be able to use the key, which 
is weighted at its outer end so that it could not be left in the key- 
hole, from which it would drop by gravity, the needle must be re- 
moved from the keyhole. The needle is connected with an elec- 
tric battery, to which a contact lever is otherwise connected, so 
that when the latter is standing back in its normal position the 
electric current cannot flow, but when it is pulled half-way, con- 
tact is established, and the current depresses the needle, thus 
releasing the keyhole. The danger signal ‘being now lowered, 
the signalman sounds a bell in the cabin of the signalman at the 
cabin behind, who pulls his danger signal lever over, thus break- 
ing the electric connection and blocking the keyhole in his cabin, 
the contact lever being in such cases locked until the train sig- 
nalled bas passed over and freed the appliance by reason of the 
flange of the wheels of the train coming into contact with a bar 
arranged at the facing points and connected to the central lever, 
until every wheel has passed over the points. (Accepted Decem- 
ber 27, 1893). 


3569. S. Shepardson, Grange County, Indiana, 
U.S.A. Car Coupling. (2 Figs.) February 17, 1893.—This 
invention comprises two drawheads, each of which is secured toa 
car. In each drawhead is a slot B, and in each slot is pivoteda 
hook C, the point of one looking downwards to engage the up- 
wardly extending point of the other. The hooks € are kept fn 
a horizontal position by spiral springs E in compression between 





the rear wall of the slot and a projection on the rear of the hook. 
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When the two opposing drawheads are brought forcibly together, 
the springs give and the hooks engage each other, the hooks being 
retained in this position by a locking pin passed through an 
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aperture in the drawhead and at the back of the projection on the 
hook. (Accepted December 27, 1898). 


STEAM ENGINES AND BOILERS. 


3530. G. Gowan, Birminqhem. Heating Water. 
[3 Figs.) February 17, 1893.—This invention consists of means for 
heating the feed water of steam boilers, &c,, by the exhaust steam 
from steam engines. The pipe A at one end is connected toa 
cold water supply, such as the elevated tank d, and at the other 
has a smaller outlet pipe e connected closely to the suction valve 
of the feed pump which supplies the heated water to the steam 
boiler. The two pipes A, B are fixed together in a horizontal 
position, the smaller pipe B being on the top. Tubular branches 
@ project from the top of the pipe A, and are connected to corre- 
spon ing tubular branches b, formed on and projecting from the 
under side of the pipe B. On the top of the pipe B is a branch /, 
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with which a branch pipe g leading from the exhaust pipe of the 
steam engine connects. A cock h, in the exhaust branch g, regu- 
lates the quantity of exhaust steam passing into the pipes B and 
A, and a cock i in the cold water supply pipe ¢ regulates the 

uantity of cold water ing into the pipe a The feed-pump 

raws the water from the cold water supply d through the pipe A, 
in passing through which its temperature is raised by the ex- 
haust steam from the pipe B. Dirt in the pipe A can, without 
disturbing the latter or the exhaust pipe g or valveh, be removed 
by first disconnecting the branches b from the branches a and the 
branch f from the cock h, when the pipe B can be removed, the 
interior of the pipe A then being open for examination through 
its nozzles a, (Accepted December 27, 1893). 


2230. W. A. Granger, London (W. Lewis, Balmain, 
Sydney, Australia.) Boiler Furnaces. (3 Figs.) February 
1, 1893.—This invention relates to the back firebars of boiler 
furnaces for facilitating the removal of ash and clinker. The 
back firebars b are constructed in one piece, which formsa grating 
60 arranged that it is movable lengthways in the furnace. To 














clean the back of the fire, the set of firebars } is slid backwards 


under the bridge j, when the ash and clinker fall into the ashpit. 
The bridge j is sup 


the lugd. (Accepted December 27, 1893). 


P. Lucas, Sheffield. 
No. 21,135 of 1890, and consists of a closed 
having a forced supply of air. The floor of 
structed of arched slabs of 

tuyere extending the whole length of the furnace A. 
a number of air 
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to side, the edges being in contact with the slabs so as to form a 

a and thus dividing the space under the slabs into a top and 
ttom chamber G 

draught to the tuel 

bridge L with 


and the latter for the 


rted on a bearer having a clear space 
beneath it to permit of the travel of the grating, the movement 
of this grating being effected by a rod connected to the hole ¢ in 


3038. Boiler, &c., Furnaces, 
{4 Figs.) February 11, 1893.—This invention relates to Patent 
1 or fire producer, 
e furnace A is con- 
metal B forming sections of a complete 
h slab has 
rts C. Underneath this floor is a wall F reach- 
ing from the front to the end of the furnace, and across from side 


H, the former chamber to receive the forced 
of air to the 


the air supply to the bridge, fixed over the entrance to the boiler 
flue is a boxed front I in which the firing M, slagging N, and 
other doors are arranged, and through which air is admitted bya 
valve J, this air becoming heated in its e downwards to 
the lower air chamber H, which is closed by the front I from the 
outside cold air. Outside air nozzles J' communicate with the 
closed chamber G, and a small steam jet in connection with each 

roduces a forced draught which blows through the openings C 
nto the body of the fuel. (Accepted December 27, 1893). 

23, T. Potterton, Balham, Surrey. Ronee 
Boilers. (2 Figs.) December 4, 1893.—This invention rela 
to range boilers, and consists in making it in two parts, each 
part having pockets projecting between each other, so that the 
products of bustion from the fire have to take a zigzag course 
between the two parts. The front boiler and back part have 
manholes giving access for cleaning. A damper can be closed, or 
partly eo, when it is desired that the hot products of combustion 
should circulate round the ovens, Flow-pipes from the two 
arts of the boiler and return-pipes provide for the water circu- 
ation. (Accepted January 10, 1894). 


MISCELLANEOUS. 


3509. J.Appleyard, Bradford. Grip Vices. [2 Figs.) 
February 17, 1893.—Thia invention relates to instantaneous grip 
parallel vices, in which the loose jaw may be adjusted without 
turning the handle. The rack block A is provided with a lug B 
on its underside, fitting a hole C formed in the bed-piece D cast 
with the fixed jaw E. The bar F has ratchet-shaped teeth G 
formed on its underside, adapted to engage the correspondingly 
shaped teeth on the rack block. The end of the slide H of the 
movable jaw J is provided with an eye K, through which the 
reduced end L of the rack bar F is passed, and a spiral spring M is 
placed on it confined between the end of H and the nut N screwed 
upon the end of L, this spring tending to keep the opposite end S 
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of the slide H a_i the nut O, screwed by a square thread P 
upon the enlarged portion of the rack bar F. When the nut O is 
turned, the loose jaw J is moved within the limits allowed by the 
extent of the screw P and spring M; and when the nat O is 
slackened, the rack bar F can be raised clear of the rack block A, 
leaving the loose jaw free to be moved inwards or outwards. The 
outer end S of the slide H is inclined, to check avy tendency of the 
rack bar to be disengaged from the rack block by the action of 
turning the nut O. The screwed portion P of the rack bar may 
be bent down so as to be at right angles to the end S, in which case 
the nut O bears fully upon the end. (Accepted December 27, 1893). 


3871. W. Robinson, Oldham, Lancs. Spinnin 

Mules. (3 Figs.) February 22, 1893.—This invention relates to 
means for automatically tightening the rim bands of spinning 
mules. On the “ tightening worm” is formed instead of a hand- 
wheel, a small toothed wheel a (Fig. 2) projecting through the 








front of the headstock b. In gear with this wheel a is another 
wheel c secured upon the front end of a cross-shaft d mounted in 
bearings e attached to the headstock. Upon the cross-shaft d is 
secured a drum f, upon which is coiled the tightening band g 
which runs over two carrier pulleys and at its free end is fur- 
nished with a deadweight. (Accepted December 27, 1893). 


2450. S. Dyson, Elland, Yorks. Marine Governors. 
(1 Fig.] February 3, 1893.—The object of this invention is to 
reduce the “racing” of the propeller. At the stern of the vessel 
a is a float d in a cylindrical chamber c to which the sea has 
access. This float is brought into mechanical connection with the 
steam supply valve of the ship's engine through a chain 1 and 
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series of articulated members 2, 3, 4, 5, so as to insure that imme- 
diately the propeller leaves the water owing to ‘‘ pitching,” the 
float a@ will, in its vertical travel, act upon the valve of the steam 
supply pipe through the connections 1, 2, 3, 4,5, and close it 
proportionately to the extent to which the propeller leaves the 
water. (Accepted December 27, 1898). 

917. F. Holroyd, Halifax. Twisting Frames, &c. 
(56 Figs.) February 13, 1893.—This invention relates to means 
for ee the spindles of machines used in cap 
spinning and twisting frames, and comprises a metal Eanda 
wooden bush F. To prevent the bush shrinking and drying 
through the high temperature of the spinning-room, the under- 
side of the lubricating device is made with projections sunken 
in the wood part F, whilst the upper part of the metal portion E 
is indented, forming projections on the inside, these projec- 
tions being clinched into the wood so that it cannot leave the 





which it communicates. In order to further heat 


metal part when shrinking occurs, To lubricate the spindle the 


lifting rail is countersunk, and wads G are placed in it. The 
lubricant is poured into the cup H forming part of the plate E, 
and passes through a small opening c and is absorbed by the wads, 
and as the lifting rail reciprocates up and down, the spindle is 
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Fig! 
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G 917 
continually oiled. Means are provided for preventing the lubri- 
cating device from rotating with the base of the wharle. (Ac- 
December 27, 1893). : 


UNITED STATES PATENTS AND PATENT PRAOCTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford. 
street, Strand. 








Coat In Kent.—In 1892, Mr. F. Brady, engineer of 
the South-Eastern Railway, brought out a private 
pamphlet giving the results of the borings for coal in the 
neighbourhood of Dover, as well as reports of well-known 
experts. Mr. Brady has now brought out another 
pamphlet, in which the salient points of the former one 
are reprinted, and which also contains further information 
of an important nature. Up to February, 1893, several 
seams of coal been found, but none of them were of 
a greater thickness than 24 ft. It was then estimated 
that, in order to sink an experimental shaft and to provide 
for the purchase of machinery, 40,0007. would be required, 
and that, taking the output at 60,000 tons a year, a profit 
would be realised sufficient to pay 10 per cent. upon the 
capital. Boring operations have since been continued 
through beds of sandstone and bind, with two seams of 
coal, to a depth of 2330 ft. from the surface. The last 
core brought up was 4 in. in diameter at the bottom, and 
consisted of hard sandstone with broken bind at the 
bottom, in which were found indications of the proximit 
ofathird seam. The principal seam of the two proved, 
was pierced at 2222 ft. from the surface. It was 4 ft. 


& thick, and contained good bituminous coal. A shaft17 ft. 


in diameter has now been sunk to the dry grey chalk below 
the sea level. The total thickness of workable coal now 
ascertained by borings amounts to 29 ft. 11 in., of which 
50 per cent. may be regarded as available for fuel. The 
area of coal leased or in course of settlement is 6820 acres. 





Tron AND STKEL IN SweDEN.— According to the report 
of the Society of Swedish Ironmasters, the exports from 
Sweden during 1893 of iron and steel were as follows: 





Decrease or 
1892, 1893. j veanaraly 
Pig and ballas tons tons tons 
iron... sis 57,539 59,831 2,292 
Ingots ... ? 4,247 407 
Blooms, &c. 9,389 9,723 334 
Bar iron... .. 178,898 162,400 16,498 
Cuts of bar iron 2,639 2,980 341 
Rolled wire... 4,615 1,690 2,925 
Plate iron 3,246 3,359 113 
Drawn wire ee 753 753 
Nails... 2,639 2,672 23 
263,619 247,655 15,964 
The amount of warrants at the end of 1893 was as follows : 
‘ons. 
Pig iron 25,582 
Bar iron, &c. 5 
Blooms, &c. 6,586 
Ingots = Se 18,398 
Other kinds of iron 9,170 
64,822 


This is about 1000 tons less than a yearago. Duringthe last 
quarter of 1893 there were in operation 110 blast furnaces, 
—s 89 at the same time in 1892; 370 furnaces, against 
; 21 Bessemer converters, against 21; and 22 tin 
furnaces, against 24, The production was as follows: 


Decrease 
1892. 1893. or 

Increase, 
: Tons. Tons. Tons. 
Pig iron 478,696 450,901 27,795 
Blooms see ... 235,426 221,780 13,646 
Bessemer ingots... 82,386 84,837 2,451 
Martin ingots 74,631 78,485 3,854 

Foreign markets continue dull, and the few orders for 


Swedish iron which have hitherto been taken, give no 

idance for the future. There is an absence of orders 
rom America, and none can be expected till the tariff 
question is settled. The official quotations of the society 
on January 27 were: 


F.o.b. F.o.b. 

Gothenburg. Stockholm. 
: £s. d. £s. d. 
Ordinary hammered iron 8 0 0 7:i7 6 
* rolled iron 710 0 75:0 
Rolled ‘‘ fine ” iron 710 0 eS 





per metric ton, without discount, 
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DAVEY, PAXMAN & CO., Seater, COLCHESTER, LANCASHIRE BOILERS. 


—— MAKERS OF —— 
ENGINES & BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &c. 


Portable and Semi-Portable Engines, | Triple Expansion 8, Vertical _— el Eta and Boilers, 
Semi-Fixed Engines and Boilers, Horizontal Winding fingttes, Oompound Semi es & Boilers 
Horizontal Engines, Oompound Portable and Semi-Portable Seneund Horisontal Fixed aed Haga 
Vertical Engines and Boilers. 08 Oornish, Lancashire, and other 
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~ ‘This Gear 1s one of the GREATEST and MOST MODERN IMPROVEMENTS effected in the Steam Engine, 


Catalogues, and full particulars with prices, on application to 
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REFRIGERATING & IGE-MAKING MACHINERY. 


w= 2000 MACHINES SOLD. i 


as WILDRIDGE & SINCLAIR, Sydney, Agents for the Linpkt British RerriesRation Co., Lrp., LONDON. SYDNEY, August 14th, 1893. 
rn Sirs,—We are pleased to be able to inform you that the Linde Disc Freezing Machinery erected by you at our Stores, North Sydney, has been at work continuously for over six months, and has completely 
fulfilled sg Specification with conditions of guarantee, giving us every satisfaction and freezing the carcasses in a most efficient manner, pole on a remarkably small consumption of fuel and labour expenses. 


Our Manager, M. Msapow, states that during his ten years’ connection with the New Zealand and Export Trade, the Linde system is the best he has ever been connected with, as it gives the highest results on 
of coal, "and is specially well adapted for freezing and chilling in warm climates, e brisk circulation of air keeping the chambers sweet, clear, and d with an _ absence of snow even 
y ot me the qaceudine of warm air, From the storage chambers the and wrappers were shipp dine a perfectly dry state. Yours faithfully, J. H. GED 
The Pastoral Finance Association, Ltd. De eigost)" W. Tyson, Secretary. 


THE LINDE BRITISH REFRIGERATION CoO., Ltd., 


35, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. - 
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The ‘* Shipping World” Year-Book; A Desk Manual in 
Trade, Commerce, and Navigation. Edited by Evan 
Rowand Jones, M.P. 1894. London: ‘Shipping 
World ” Office. 

The Local Government Annual and Oficial Handbook, 
1894, London: ‘‘The Local Government Journal” 
Office. [Price 1s. 6d.] 

Kelly’s Directory of the Engineers and Iron and Metal 
Trades and Colliery Proprietors; Comprising every 
Trade and Profession in any way connected with the 
above Trades throughout England, Scotland, and 
Wales, and the principal towns in Ireland and the Isle 
of Man. Seventh Edition. London: Kelly and Co., 
Limited. [Price 30s.] 

The Railway and Commercial Gazetteer of England, Scot- 
land and Wales, Compiled from Official Sources. Lon- 
Pay ; (adalat and Co., Limited. 1894. [Price 

Ss. Od. 

Bourne’s Handy Assurance Directory, 1894. By Wt- 
LIAM ScHoouine, F.R.A.S. London: Trafalgar-build- 
ings, W.C. [Price 2s.] 

Laxton’s Builder’s Price-Book for 1894. Seventy-seventh 
Edition. London: Kelly and Co,, Limited. [Price 4s.] 

The Universal Electrical Directory. By J. A. Berzy. 1894. 
London: H. Alabaster, Gatehouse, and Co. [Price 4s. ] 

Every issue of the ‘*‘Shipping World’ Year-Book ” 

appears more bulky and comprehensive than its 

predecessors. Its main features are the tariffs of 
all nations and of the colonies; a complete port 

and harbour directory of the British Isles; and a 

directory of all the principal ports of the world 

(including Manchester and Salford), arranged in 

alphabetical order, giving the latest official parti- 

culars of the accommodation, charges, tides, trades, 
pilotage and towage, &c. In addition it contains 

a large amount of information, tabular and other- 

wise, of interest to shipowners, brokers, masters, 

engineers, and merchants, The volume is of a con- 
venient size, and is well printed. 

The ‘‘ Local Government Annual” contains this 
year, for the first time, a complete list of Burial 
Boards of England and Wales, with the names of 
the clerks. There have also been added the names 
of the medical officers of the different corporations, 
and the amount of the last yearly rate made by the 
London vestries. The proposed creation of district 
and parish councils will direct special attention to 
local affairs this year, and render this manual of 
increased importance. 

‘*Kelly’s Directory of Engineers,” &c., is well 
known to all our readers, and it is sufticient praise 
to say that it maintains its high reputation. The 
numerous and complex interests with which it deals 
require an immense amount of labour for their 
proper compilation, and it is a matter of wonder that 
the result can be attained so completely as it is in 
the portly volume before us. In the first portion 
there is an alphabetical arrangement of places in 
England, arranged under the various counties, fol- 
lowed by similar sections for Scotland and Wales. 
Next comes the ‘‘ classitication of trades’ for Lon- 
don and the suburbs, followed by a like classifica- 
tion for England, Wales, and Scotland. Ireland is 
treated separately, while the last half-page suffices 
for the engineering interests of the Isle of Man. 
Iu the preface we note the following, ‘‘ Electricity 
is now used for purposes that a few years ago were 
never dreamt of by the most far-seeing. . . . Elec- 
tric gas is produced from crude petroleum.” This 
is an amusing instance how the nominal accuracy 
which is so important in compiling a directory, 
is apt to lead an editor astray when he deals with 
scientific matters. 

The ‘‘ Railway and Commercial Gazetteer of Eng- 
land, Scotland, and Wales” contains the names in 
alphabetical order of every town, village, and 
hamlet in Great Britain, and shows the distance of 
each from London, the through rate routes, the line 
of railway, locality, population, last census, nearest 
station, and further information as to postal and 
telegraph matters. The places tabulated are nearly 
40,000 in number, and it is interesting to note the 
number of places of the same name.. Thus there 
are 178 Newtons and 54 Uptons. Another note- 
worthy point is the number of railway stations 
in London, viz., 267. The work is excellently 
printed, and is of convenient size. 

‘*Bourne’s Handy Assurance Directory” gives 
the names of the officials and offices of all British 
assurance companies, together with figures showing 
the business done in the course of year and their 
present standing. Tables of the comparative rates 
of life assurance offered by the different societies 
are also included, together with life expectation and 
other tables. 

** Laxton’s Builder’s Price- Book ” is now so well 





and so favourably known, that it seems almost un- 
necessary to say more than the new issue shows no 
falling off in the qualities which have made the re- 
putation of its predecessors. The new issue con- 
tains over 72,000 prices, reference to which is 
facilitated by acopious index. As usual, the several 
sections are prefaced by short practical essays on 
the trades dealt with in the subsequent pages. The 
volume now contains 664 pages of letterpress. 

Berly’s ‘‘ Universal Electrical Directory”’ has 
now reached its thirteenth annual edition. In its 
pages will be found the names and members of the 
electrical and kindred fraternities throughout the 
world. To simplify reference, the volume is 
divided into four main sections, viz., British, Con- 
tinental, American, and Colenial, and each of these 
sections is in turn subdivided into alphabetical and 
classified sections. As compared with the last 
edition, the new one contain several thousand more 
names and 104 more pages. 
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and New York: Longmans, Green, and Co. [Price 





2s. 6d.] 
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Sampson Low, Marston, and Co. 
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more than 950 illustrations. London, Paris, and Mel- 
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A School Course of Heat. By W. Larpen, M.A. Fifth 
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ENGINEERING COST ACCOUNTS. 
(Concluded from page 222.) 

WE will now return to the example of the ‘‘ A” 
cost sheet, with which we commenced, the explana- 
tion of the third money column of which we de- 
ferred for future consideration. We have insisted 
that the columns headed ‘‘ Materials and Ex- 
penses” and ‘‘Salaries and Wages” should deal 
only with actual figures, and agree with the finan- 
cial accounts which are summed up in the profit 
and loss account, and this rule should on no 
account be departed from. But it is also desir- 
able to ascertain the profit or loss of each depart- 
ment, and for this purpose departmental accounts 
appear in the books of many firms, and by some 
are even treated as cost accounts, but unfortu- 
nately they are largely rendered valueless by the 
introduction of assumed percentages. The cost 
sheet form we have before us will supply the de- 
partmental costs, but, so far as we have yet pro- 
ceeded, are based on actual expenditure only, and 
do not, with rare exceptions, provide for estimating 
the propriety of continuing or extending the work 
of the various shops. This estimate, however, 
can be obtained by the use of the columns marked 
‘*Trade Debits” and ‘‘ Trade Credits :” the aggre- 
gate result will be the same, and will agree with 
the financial profit and loss account, but the dis- 
tribution will be different, and show the profit or 
loss in each department worked as an independent 
concern, and making such profit as it can out of 
other departments and out of general contracts. 
The stock will be the estimated value of material 
on hand and work in progress as it appears in the 
third money column of the previous month’s cost 
sheets. The purchases will be the actual cost 
thereof, and will agree in amount with the 
first money column. The transfers from depart- 
ments will agree with the items in the third money 
column of the credit side of those several sheets. 
The wages, interest, depreciation, and estimated 
amounts, will agree with the amounts in the first 
and second money columns, beingactual expenditure 
or allowances for those services ; in short, it will be 
found that on the debit side the only variation from 
the former costing will be in the stock brought for- 
ward and the transfers from other departments. 
Coming to thecredit side of the account, the transfers 
to other departments and cost sheets will not be 
merely the sum of the first and second money 
columns, but added thereto such further sum for 
profit as would be obtained from any outside indi- 
vidual. Thus the materials, whether debited direct 
to the department or through the general stores, 
will be charged at their cost price, and wages the 
same, but when, say, for a ship’s davit, iron has 
had labour expended on it in the forge, it must be 
transferred to the ‘‘B” sheet for ships’ davits, not 
at its actual cost as in the first and second money 
columns, but at such price as an outside forge 
master would charge, or as the firm would expect 
from an outside customer, and the difference will 
go to make up the profit of the shop. This will 
run through each department until the final con- 
tract is reached : the profit there will probably be 
a small one, and in some cases there may be a loss, 
but the balance of results will be the same as in the 
actual cost accounts. The manager of the business 
will thus be able, not merely to trace the actual 
expenditure on the several items of his contract, 
and compare them with his detailed estimate, but 
also to compare his departmental profits or losses 
with his annual financial account, and see which 
department needs reform, and which is efficiently 
worked. The estimated charges will be the same 
as in the materials column, and the transfers to 
plant sheets the sum of the first and second 
money columns; for although it may be, by 
some financiers hard pressed for a dividend, con- 
tended that capital should pay the full value of 
any work done in additions to plant, and revenue 
be credited with the profit thereon, it will be seen 
that this opens the door to many abuses, and the 
plan we suggest will be the wisest, save in very 
exceptional cases. The stock will, generally, be 





the same as in the first and second money columns, 
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the consequent freight and charges on the consign- 
ments, will be allocated to merchandise, or the 
various descriptions of merchandise, and to the 
stores and trades of the contract, or several con- 
tracts and sections of contracts, and will thence- 
forward pursue the usual course of additions of 
wages and other charges, and credits by transfers, 
&c., as already indicated. Instead of an ‘“‘A” 
sheet for blacksmiths we shall have an ‘‘ A” sheet 
for merchandise, and from this can be compiled 





(For Description, see Page 253.) 
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‘*B” sheets for the larger orders and for the general 
sales, whilst the goods remaining in stock will be 
carried forward month by month in the manner we 
have mentioned in theshipyard accounts. Of course 
a merchandise stores account will be opened in all 
cases where it is found desirable. As in general 
the shipments for the merchant’s business, and the 
various contracts, are mixed together in the most 
delightful confusion, threshing machinery, pumps, 
rails, and locomotives being combined in one cargo, 























and as foreign railway officials seem to regard as an 
essential mark of good management the confusion 
of portions of two or more cargoes in the land 


| transportation, the difficulty of properly allocating 


the charges is undoubtedly a very great one. If, 
however, due care is exercised in dissecting the port 
and railway charges before the accounts pass into 
the invoice register (or, if two or more sets of books 


are kept, into each register), the subsequent proceed- 


ings will follow the same lines as we have already 
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indicated. Thus in a railway contract we should 
have ‘‘ A” sheets for management, offices, stores, 
navvies, brickmakers, quarrymenandstone-dressers, 
ballastmen, platelayers, bricklayers, joiners, &c. ; 
‘*B” for excavation, bridges, laying track, fencing, 
stations, &c.; and ‘‘C” sheets for the general 
summary of each section of the road. From the 
engineers’ department it is ascertained (for the 
accountant’s relationship with the officers of that 
department must be of the most cordial and unre- 
stricted character) that— metres of excavation have 
been completed, and — metres partly (equal to three- 
fourths) completed. Turning to the ‘‘ A” sheet 
for navvies, and first completing it by the transfer 
thereto of the due proportion of establishment 
charges, the cost at which this quantity of work has 
been executed will be ascertained, and tothe ‘‘B” 
sheet, ‘* Excavation, Section III.,” will be trans- 
ferred the cost of the completed metres, whilst the 
cost of that partly completed will be carried for- 
ward as work in progress. Apart from the greater 
facility in checking quantities which is afforded by 
carrying forward in stock work only partly finished, 
there is a manifest advantage in having more clearly 
defined by this method the variation in the rate of 
expenditure over different portions of the road, or 
over different periods of time. 

By the system of cost sheets we have indicated, 
the principal in England will have before him, not 
merely the actual cost of all important portions of 
the work, and also the actual cost of the several 
managing, manufacturing, and constructive depart- 
ments (all divided under the separate heads of 
‘*Materials” and ‘‘ Wages’’), but he will also have in 
the ‘ Trade Debits and Credits ” of the ‘‘ A ” sheets 
a profit and loss account for each department, based 
on the prices which would be paid for the same 
results to an outside manufacturer. Nor is it only 
to the head of the firm this information will be a 
useful guide; the chief manager on the spot, 
harassed by disputes with workmen, by failures in 
machinery, by delays in deliveries of materials, 
and by remonstrances from home, has little leisure 
for mere matters of account. He either spends 
over them, very grudgingly, time which would more 
profitably be spent outside in actual supervision, 
and even then generally fails to gain what he 
requires, or he neglects the accounts altogether, and 
hopes the profits will come out all right in the end. 
Now, he will have placed before him each month 
just the particulars he requires for his guidance, 
and it will certainly be contrary to the usual 
practice of English engineers if he does not make 
good use of them. 

There is one portion of the management expenses 
respecting the treatment of which some differences 
of opinion may exist ; we mean the cost of procuring 
orders or contracts. In the case of firms manufac- 
turing machinery and plant for the general market, 
the salaries and expenses of travellers should 
certainly be divided over the manufacturing de- 
partments in the same way as other management 
expenses, for the charges of procuring orders for 
the goods are as necessarily incurred as a prelude 
to their manufacture, as are the salaries of book- 
keepers, storekeepers, and superintendents. But 
with such firms as shipbuilders, and railway 
and building contractors, a large expenditure 
of time and money is incurred in putting in 
train specific future tenders or promotions, and it 
is unfair that the whole management expenses of a 
firm should be debited to expiring contracts, when 
at the same the energies of the managers, foremen, 
and office staff are devoted to the preparation of 
estimates, &c., for contracts still to be secured : 
to do this would be to perpetuate the evils of the 
percentage system with a vengeance. These ex- 
penses will in general arise under the heads of 
salaries and oflice expenses at headquarters, and 
under a suitable title a ‘‘B” sheet should be 
opened for each expectant contract. If the work 
is eventually secured by the firm, the total of this 
‘© B” sheet will be transferred to a ‘‘C”’ sheet, to 
form an item in the general cost therein collected : 
if the negotiations are still in progress at the end 
of the financial year, the cost will be carried for- 
ward with other work in progress ; but if they have 
failed, or later when they do fail, the charge will 
be a debit to the general profit and loss account of 
the firm. With foreign contractors these prelimi- 
nary expenses sometimes reach a considerable sum, 
and require as careful analysis as expenses incurred 
later in the execution of the actual work. For it 
very frequently happens that foreign concessions 
are contingent on the filing with the Government 





of plans and specifications of the work to be 
executed, and this necessitates the employment for 
many months of an extensive surveying staff. The 
wages of this staff, the cost of instruments, tents, 
horses, harness, and food, should be divided under 
various ‘‘ B” and plant sheets, so that the principal, 
whose control over a staff far away in the depths of 
tropical forests must be very small, may have some 
guide as to the rate at which his money is being 
spent, and how it is going. If at any later period 
the temptation presents itself to make a similar 
survey, he will be able to turn to the details of the 
cost of that already done, to see what portions 
thereof appear unduly extravagant, and thence to 
warn his surveyor of the financial pitfalls to 
avoid, 

We have referred to the cost accounts of a 
foreign branch house being sent to the head office 
in London ; it will be unnecessary to incorporate 
these in the London cost sheets, although it will be 
evident to our accountant readers that this can be 
readily done if it is deemed desirable. In some 
instances a contractor may have two or three 
branches or contracts in one country under the 
supreme local control of his partner or agent, 
though so widely separated as to require the per- 
sonal supervision of an immediate agent with each. 
Thus the resident partner may be at Tehuantepec, 
and there conduct a merchant business and the 
construction of the Tehuantepec Railway ; a second 
contract for the construction of the Puebla Water 
Works may be under the direction of a resident 
engineer. In such cases it will be found most con- 
venient to keep the accounts of the two branches 
distinct. The London invoices will, of course, be 
debited to Tehuantepec ; such portion of them as 
refer to Puebla will be transferred in the financial 
books to that office, and a debit will month by 
month be built up, which it must account for. The 
cash and other transfers will be dealt with in the 
same manner and in the same account. But if the 
resident partner desires to know how this gross 
debit to Puebla office has been disposed of there, 
he will turn not to his own ledger or own cost 
accounts at Tehauntepec, but to the cost sheets 
and approximate profit and loss account furnished 
him monthly from the office of the resident engi- 
neer, In like manner the principal in London 
will seek for details of the water works expendi- 
ture in the sheets he receives from Puebla, and not 
in those which reach him from Tehuantepec. 

The losses or gains by operation of exchange 
should come into the cost accounts, but it will 
generally be found sufficient and more convenient 
to carry them to the ‘‘C” sheets of each contract 
affected. 

We think we need only add that, for the efficient 
working of this cost system, the most absolute con- 
fidence must be reposed in the accountant or book- 
keeper compiling the accounts; not merely such 
contidence as of necessity is extended to an ordinary 
ledger-keeper, but that much fuller disclosure of 
facts and anticipations which is usually given to an 
auditor compiling a balance-sheet. That such 
accounts can be prepared by an auditor at yearly or 
half-yearly visits is a delusion ; some approximations 
may be arrived at by him, and skilful manipulation 
of figures may make the totals agree with the profit 
and loss account, but they will remain approxima- 
tions, and no more reliable than the present per- 
centage system. Where an accountant sufliciently 
skilful and reliable cannot be obtained by a firm, 
it will be well to employ the auditor on continuous 
audit, and insist on his completing the costing 
accounts monthly, though whether this addition to 
his usual duties will prove satisfactory or economical 
is extremely problematical. As Captain Bunsby 
of the Cautious Clara would remark, ‘‘The bearings 
of all these observations lays in the application 
on ’em,” 








THE UNIVERSITY OF CHICAGO. 

Tuts, the youngest of American universities, is 
a striking instance of the rapidity with which 
enterprises grow in the city of Chicago. Two years 
ago it existed only in the minds of a number of 
zealous Baptists, and to-day it has its broad acres 
on the Lake Front, an imposing pile of buildings, 
and a student population of 1000. Chicago is no 
longer a place merely of surprises and wonders ; it 
has become a city of lofty inspirations and generous 
impulses. 

The new university owes its foundation to the 
liberality and public spirit of Mr. John D. Rocke- 





feller, who, in June, 1889, offered 120,000/. for the 
purpose, on condition that 80,0007. more would be 
advanced by others. However burdened with 
material cares were the men with big fortunes, 
they promptly came forward with their golden 
bonds, and made up the stipulated sum. Nor did 
they stop at that limit, for while some gave books 
to the value of 3000/., others added land valued at 
25,0001. 

The substantial character of this spontaneous 
response pleased Mr. Rockefeller so much that, to 
mark his appreciation of it, he placed a cheque for 
a million dollars to the credit of the contemplated 
institution. Example now became contagious ; a 
sum of 140,000/. found its way into the university 
chest from the will of Mayor William B. Ogden ; 
S. A. Kent offered 40,000/. for a chemical labora- 
tory; G. C. Walker, 20,0001. for a museum; 
Martin A. Ryerson, 20,0001. for a physical labora- 
tory ; Major H. A. Rust, 14,000/. for a dining-hall ; 
and Marshall Field, 50,0001. for a biological 
laboratory. 

Next came Mr. Yerkes, another millionaire in 
perfect synchronism with the educational move- 
ment. He was anxious to enrich his city with a 
telescope more powerful even than the great 
refractor of the Lick Observatory. He at once 
offered 100,000/. for the purchase of the lenses and 
the construction of the tower. 

It may be noticed that the name of Mr. Philip D. 
Armour, the packer of world-wide fame, is not 
associated with the founding of the university. 
The reason is that he was pouring some of his 
‘* dizzy millions” into a philanthropic enterprise 
due in part to his own inception. Mindful of his 
early stepsin life, he ever had a tender feeling for 
the honest sons of toil, and did not hesitate to add 
200,000/. to a similar amount bequeathed by his 
brother to found an institution—the Armour 
Mission—for the physical, intellectual, and moral 
improvement of children and young people. To 
this he has recently added another 200,000/. to esta- 
blish a high-grade school of manual training. As 
was to be expected, the equipment of the Armour 
Institute is complete. An extensive collection of 
electrical measuring instruments belonging to it 
was exhibited at the World’s Fair by Messrs. Queen 
and Co. 

The lady friends of the university scheme came 
forward widely drawing their purse-strings when 
they learned that it was pledged to the principle 
of co-education, and that their daughters could have 
absolutely the same educational advantages as their 
sons. Mrs. Henrietta Snell gave 11,000/. ; Mrs. 
Mary Beecher, 10,000/.; Mrs. E. J. Kelly, 10,0007. ; 
and Mrs. N.S. Foster, 12,6001. 

Rarely, if ever, did such a golden shower fall 
upon a budding institution; small wonder, then, 
that the new university sprang into manhood as 
with a bound. The executive started operations 
with no misgivings ; they felt that they could begin 
their work on a scale that would bring comfort to 
the hearts of their benefactors. The land which 
was donated lay in the Midway between Jackson 
and Washington Parks, with its length skirting the 
shores of Lake Michigan. Though five miles from 
the heart of the city, the site was considered 
eligible, as the transit from all parts is easy and 
rapid by cable surface-cars and by an _ elevated 
railroad. The buildings were begun in November, 
1891, and when the Exhibition opened in May, 
1893, seven were completed, at a cost of 180,0001. 

The university has, at present, the three facul- 
ties of arts, science, and divinity. They are open 
to all, without question of creed. Few, however, 
except members of the Baptist persuasion follow 
the lectures on religion, as they are given in the 
Theological Seminary of the Baptist Union at 
Morgan Park, one of the suburbs of Chicago. 

The classification of undergraduates usually fol- 
lowed in American colleges is discarded in Chicago. 
Here the freshmen and sophomores of other 
places form the Academic College, and are accord- 
ingly called ‘‘ Academic College men ;” the juniors 
and seniors compose the University College, and 
are hailed as ‘‘ University College men.” Besides 
these, there is the Graduate School for the pursuit 
of higher studies and original research, and the 
Divinity School already referred to. 

Chicago also departs from time-honoured tradi- 
tions in its regulations about vacation time. The 
framers of the scheme believe that the holidays 
usually given are excessive. Certainly the ‘‘ Long” 
at Oxford and Cambridge, not to mention the mid- 
summer and the Christmas recess at our public 
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schools, are unduly protracted. Nearly half the 
year finds our modern men away from the lecture- 
room and laboratory in idyllic occupation amid shady 
groves or by the banks of babbling brooks ; and of 
the remaining half a 1e3pectable fraction is spent on 
the river, in the cricket-field, the tennis-court, or 
elsewhere. It must be admitted that we devote too 
much time to recess and holiday matters. On the 
other hand, the Chicago legislators are in imminent 
danger of erring in the opposite direction. By one 
drastic measure they abolish all long vacations : 
the genial rest of Christmastide, as well as the 
relaxation called for by the sweltering temperature 
of the dog-days. The twelvemonth is divided by 
them into four quarters, the last week in each 
being devoted to a little mental depolarisation. It 
is not intended, of course, to make thisa Draconian 
law, the infringement of which would be visited 
with dire consequences. If we have read the regu- 
lations aright, we should say they are characterised 
more by leniency than by severity. The indepen- 
dence of the subject, which is the birthright of 
every American citizen, is duly recognised, and he 
is not therefore coerced, but encouraged, to accept 
this paucity of holidays, and to pursue his studies 

.without any other intermission. It is intended 
that the doors of the university, unlike those of 
the Temple of Janus, will never be closed. 

Important advantages are claimed for this system 
by its friends and propounders. It is contended 
that it will provide opportunity for professors in 
smaller institutions, teachers in academies and 
high schools, and others, to avail themselves 
periodically of university residence ; that it will 
enable the Boards of Studies to secure the services 
of eminent professors from home and abroad ; that 
it will dispense instructors from teaching many 
subjects at a time ; that it will allow slow men to 
complete their course at their own pace ; that it 
will permit students to be absent during the months 
in which they can occupy themselves to the best ad- 
vantage in securing means to continue their course. 

We apprehend, however, that continual teaching, 
like perpetual motion, is impossible. All the fresh- 
ness and resilience, the vigour and enthusiasm that 
go to make up the successful teacher would soon 
run down if constrained to unduly prolonged 
action. Teaching is a profession that makes large 
demands on the vital forces; expenditure should 
therefore be immediately followed by recuperation. 
Physical and intellectual efficiency can be main- 
tained only when periods of rest alternate, at high 
frequency, with periods of activity; and, unless 
the instructors at Chicago appear but for a few 
hours daily in their class-rooms, it is difficult not to 
foresee that an occasional year or two of absence 
from all work will be needed to permanently give 
back colour to the blanched cheek, fire to the droop- 
ing eye, or elasticity to the heavy gait. 

Chicago enters heart and soul into university ex- 
tension work, believing that knowledge is the patri- 
mony of all, and not the privilege of the moneyed 
few. She instructs her thousands on the Lake 
Shore; to reach the million she goes abroad and 
holds academical marts in populous centres, be- 
tween Detroit in the east and the Mississippi in the 
west, and from Quincy in the south to St. Paul’s in 
the north. Professor George Henderson is at the 
head of this extensive department, and has under 
him sixty lecturers, men and women of learning, 
whose only duty is to range over that wide field 
and give oral instruction to the thousands that, we 
are told, thirst for it. 

With us university extension is still in its proba- 
tionary period. It has friends and herculean sup- 
porters ; it has also its sceptics and disbelievers, as 
well as decriers, who sap its foundations with a flood 
of clap-trap arguments, when not with a swelling 
tide of ‘‘solemn sneer.” The experience of Chicago 
will do much to show whether the movement is a 
fad of the hour, or whether it is an institution that 
has come to stay. 

The new university has no traditions of a remote 
past to hamper its freedom of action. It is a 
creation but of yesterday, and with admirable 
suppleness adapts itself to the ways and wants of 
the times. All educational machinery that looks 
likely to turn out good scholarship is eagerly sought 
after, and installed under the care of acknowledged 
experts, The latest acquisition in this line made 
by the university is tuition by correspondence. 

It is thought that no distance is so great that it 
may not be annihilated by the energy of the in- 
structor. The tutor is fully aware with Dr. Fitch 
that ‘‘ nothing can be ever so effective as the voice, 


the enthusiasm, the personal influence of the living 
teacher ;” but, when he looks at his ‘‘ graphed” or 
type-written directions, when he scans page after 
page of carefully corrected and annotated student’s 
work and reflects on the celerity of ‘‘ flyers,” he 
cannot help thinking that tuition by correspond- 
ence is a valuable auxiliary for the dissemination 
of sound learning. We know that the Cambridge 
‘* Correspondence College” is joined by many a 
plodder exhausted by his own unaided, unsatisfac- 
tory, and unremunerated efforts, and the class lists of 
such examining bodies as the University of London 
show that the work is carried on not only exten- 
sively, but also with marked success. It remains to 
be seen whether the system will be found as 
pregnant for good beyond the Ohio as it is with us. 

Such efforts clearly show that the founders and 
patrons of the new university are intensely catholic 
in their aspirations ; they seek to reach all classes ; 
they mean to make their institution in reality as 
well as name a People’s University. They welcome 
the successful graduate who wishes to climb up to 
the higher planes of learning, and they open wide 
their doors to the young aspirant to literary or 
scientific knowledge ; they offer their advantages to 
the wealthy ; they solicit the participation of that 
very large class into whose fortunes no Pactolus 
rolls its golden sands. Fees are moderate ; lavish 
expenditure is discouraged ; plain living is the rule. 
There is no special fund to aid the needy ; but there 
is an ‘‘employment bureau,” through which the 
struggling student is sure to get something to do 
to help towards defraying his expenses ; and such 
is the healthy spirit which already pervades the 
place, that the man who ‘‘carries a route” for a 
newspaper or waits on his fellows at table is not a 
whit less respected for his lowly efforts. We were 
told that most of the young men—the “‘ pushers,” 
as they were called—who wheeled visitors about at 
the World’s Fair were college boys who sought in 
this way to increase their impoverished exchequer ; 
and, in hotels in the Adirondacks, we saw numbers 
of college girls working as waitresses for a similar 
purpose. Surely the heroic age has not yet passed 
away ! 

The regular work of the university is carried on 
by a staff of more than one hundred teachers. 
These are of various grades, from the professor and 
assistants through instructors and tutors down to 
readers and docents. Many are graduates of 
Harvard, Yale, Johns Hopkins ; some, too, come 
from Berlin and Géttingen, while others owe 
allegiance to Cambridge and Edinburgh. 

The official head of the university is Dr. Harper, 
one of Yale’s many eminent sons. Fortunately for 
the new institution, Dr. Harper is not only a 
renowned Hebrew scholar, but also a man of tact, 
organising skill, and administrative ability. It is 
no small achievement to have presided over the 
erection of a numerous group of academical build- 
ings, to have secured the services of distinguished 
teachers and specialists, to have mapped out courses 
of study, and to have enlisted an army of earnest 
students. Yet all this President Harper has seen 
done within the space of two years. hile gratify- 
ing to himself, it must be no less so to the liberal 
founders and patrons, who cannot fail to see in the 
success that has already crowned their efforts an 
earnest of the future solid work and the far-reach- 
ing influence of the new University of Chicago, 





THE ‘‘CANDA” CATTLE CAR. 

Tue ‘‘Canda” cattle car, for the transportation of 
cattle over long distances, like all other ‘‘ Canda” cars, 
is equipped with Westinghouse air brakes and Janney 
automatic couplers. These, in connection with the 
suspension trucks, assure an easy motion to the body 
of the car, avoiding all sudden shocks in transit, so 
common where the ordinary freight truck is used. The 
arrangements for dividing the car, as well as for feed- 
ing and watering cattle in transit, can, in a moment, 
be folded out of the way, and the car loaded or un- 
loaded as rapidly and conveniently as any ordinary 
car. This car can also be used to carry any freight 
usually carried in cattle cars without prejudice to the 
interior devices. End doors are provided for loading 
lumber, rails, &c. The following is the specification 
of this car : 

Capacity.—Stencilled, 20 tons; actual, 30 tons. 

Weight. —32,600 Ib. 

Length.—Inside, 36 ft.; length over end sills, 36 ft. 9 in. 

Widt.—Inside, 8 ft. 8 in.; width over all, 10 ft. (Figs. 
1 to 3, pages 250 and 251). 


Bopy. 
Sills (Fig. 4).—Side sills, 4? in. by 8? in.; intermediate 





sills, 3 in. by 8? in.; centre sills, 44in. by 82in ; end 
sills, 7 in, by 8# in. 





Bolsters.—5 in. by 14 in. F ae 

Timber.—Sides, ends, roofing, flooring, longitudinal 
sills, and plates of long leaf Georgia pine; balance of 
framing, white oak. ; 

Doors (Fig. 2).—Side doors, 4 ft. Gin. by 7 ft., hung 
with }“ Canda” gravity latch to loosen doors in winter 
when frozen ; two doors in each end, 2ft. by 
3 ft. 14 in. 

Water Tank.—One galvanised iron tank in the roof of 
the car, supplying, automatically, the twenty-four water 
troughs in the car. 

Water Troughs (Fig. 4).—Twenty-four, of pressed steel, of 
about threegallonscapacity each, placed twelveon each side 
of thecar. These are operated collectively from the roof 
of the car, and folded out of the way when not in use, or 
they may be operated separately from the interior of the 
car toclean them, &c. The water is fed through graduated 
iron spouts leading to each trough, from pipes extending 
from the tank, and along the roof on each side of the car, 
which latter pipes act also as guard rails, or grabirons, for 
the protection of train men and shippers. j 

Hay Racks.—Hay racks are stationary, and constitute 
a part of the framing of the body, thus adding great 
strength to the structure; the hay being stored in bins 
provided for that purpose in the roof of the car. The bins 
and racks are of sufficient size to enable shippers to load 
at point of shipment all the hay required to feed the 
cattle to destination. Actual tests on several shipments 
of cattle from Lincoln, Nebraska, to Liverpool, England, 
have demonstrated that on the arrival of the cars at 
Boston, enough hay remained in the racks to supply the 
cattle during the ocean voyage. 

Gates.—The car is divided into two compartments by a 
gate, sliding in cast-iron grooves, operated from the roof 
by a shaft and handwheel. This gate has a itive 
motion in either direction, and may be raised or lowered 
in transit, as may be necessary for the care and comfort of 
the cattle. 

Truss Rods.—Four longitudinal, the two centre ones 
1 in. in diameter, the two outer ones 14 in. in diameter, 
with turnbuckles and forged collars to hold struts in 
place. End door posts are also trussed with }-in. rods. 

Draft Rigging.—Canda’s patent, malleable. — : 

Couplers (Figs. 10 and 11).—Janney automatic freight. 

Brakes.— Westinghouse air, with usual hand brakes, 
hung from body. } 

Trucks (Figs. 5 to 8).—Patent suspension trucks, with 
Canda’s improved side bearing links. It will be observed 
that each pair of wheels in the truck has an independent 
lateral motion, and there being no rigid point, all shock 
is avoided, and an easy motion is imparted to the body of 
the car, so essential in the transportation of cattle ; in 
fact, the construction is such that while the car will carry 
10 tons of cattle with an easy motion, it can also carry 
30 tons of freight without injury to the springs or other 
features; and aside from its great saving in the flange 
wear of wheels, as well as economy in maintenance, it has 
been demonstrated that an engine will haul 12 per cent. 
more cars in a train equipped with this truck than with 
any other truck in use. : : 

Arch Bars.—Top, 34 in. by 1} in.; bottom, 34 in. by 
lin.; tie, 3 in. by § in. 

Brake Beams.— U niversal. 

Centre Plates.—Malleable. 

Springs.--Bolster 7 in. by 9 in., double coil. 

Azles.—Journals 4} in. Py 8 in., 60,000 lb. standard, 
made from double-hammered selected wrought scrap. 

Wheels.—Double plate, 33 in. in diameter, weighing 
600 lb. each, of chilled cast iron, cast in “*Canda” patent 
contracting chills. 

Paint.—The body of the car is painted in three coats of 
Sherwin-Williams mixed paint, and all exposed ironwork 
one coat of black asphaltum. 


These cars are fitted with the ‘‘ Canda” drawbar 
attachment, for which are claimed many points of 
superiority to commend it over any other attachment 
designed for heavy tonnage cars. The device can be 
made interchangeable as to bolt-holes, &c., with any 
of the attachments used on American railroads, 
avoiding any change or alteration in the draft timbers 
or in the present standard dimensions of same. It is 
applicable for use with both the tail bolt connection 
and with the strap or yoke connection ; the latter is 
illustrated in the engravings showing the parts in 
detail. Its construction may be briefly described as 
follows (see Figs. 10 to 12): 

The drawbar stops are made of iron in four main 
parts, with two iron followers. The sides or stops 
interlock with the top and bottom plates, forming 
substantially a solid spring case, secured to the sills by 
lateral bolts, as shown in the drawings, in such a 
manner that the bottom can be removed and the 
coupler, with strap or yoke end, and the draft spring 
can be dropped down without removing the sides or 
top, and without detaching the gear from the sills. 
This is an important advantage, and one that will be 
appreciated by those who make repairs. The device 
has been designed to secure durability and strength, 
and to reduce the repairs toa minimum. To this end, 
malleable iron is used, and the weights of all parts 
are made as light as possible, consistent with the 
necessary resistance to shocks and blows, Tests of 
this gear show that it can be knocked from under a 
car and the sills splintered without injury to the gear. 
The sides and top are so interlocked that both sides 
receive the blows simultaneously and transmit them 
to both draft timbers, regardless of the position of the 





draft spring. That is to say, if the draft spring is 
longer on one side than the other, the blows are not 











[Fes. 23, 1894. 





254 ENGINEERING, 








SWITCHING LOCOMOTIVE. 
CONSTRUCTED AT THE SCHENECTADY LOCOMOTIVE WORKS, SCHENECTADY, OHIO, 
(For Description, see Page 257.) 
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THE BELGIAN GOVERNMENT MAIL STEAMER “MARIE HENRIETTE.” 
CONSTRUCTED BY THE SOCIETE ANONYME JOHN COCKERILL, SERAING, BELGIUM. 
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all taken by one side, but by both equally. The 
advantages claimed are compactness, strength, light- 
ness, and facility of repairs. These cars are con- 
structed by the Canda Cattle Car Company, Chicago. 





THE BELGIAN GOVERNMENT MAIL 
STEAMER ‘‘ MARIE HENRIETTE.” 

THE encouraging a for the International 
Exhibition to be held this year at Antwerp, naturally 
create interest in Belgian manufactures, and in illus- 
trating and describing the new Ostend and Dover 
steamer Marie Henriette, built by the Socidté 
Anonyme John Cockerill, some incidental reference 
may very properly be made to the extensive works at 
Seraing. They are well known as comprising collieries, 
blast a iron and steel works, and works for 
the construction of boilers, machinery, bridges, &c. ; 
but less is known of the fact, or it is not duly appre- 
ciated, that the company are now competing success- 
fully with British firms in the construction of fast 
steamers at their shipbuilding yard on the Scheldt, 
near Antwerp. The works at Seraing were founded 
in 1817 by Mr. John Cockerill, born in 1790 at Has- 
lingden, in Lancashire. They consisted at first of a 
machine shop for constructing weaving and spinning 
machinery, and steam engines; but soon collieries, 
furnaces, and iron works were added, and led thus to 
the organisation of the great works now employing 
10,000 men. Ten steamers are owned by the company 
for importing ore, and this fleet enables the firm to 
gain great experience in marine work, and to base de- 
signs on the experience acquired. Moreover, it pro- 
vides an excellent school for training the members of 
a staff. 
Appreciating the importance of the early efforts at 
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steam navigation, John Cockerill, in 1824, started 
marine engineering, and furnished machinery for river 
and tow boats, and later commenced to build the hulls 
at a shipbuilding yard on the Meuse. In 1825 he con- 
structed for the Navy of the Netherlands (Belgium was 
then still connected to Holland) engines of 240 nominal 
horse-power for the corvette Atlas. These were at 
that time the most powerful engines constructed for a 
warship, and were remarkable in design, having three 
side-lever engines working cranks placed at 120deg., 
revolving side paddle-wheels. Successive develop- 
ments necessitated larger shipbuilding works, and a 
yard was opened at Antwerp, and subsequently, owin 
to military expropriations, the works were transferre 
to their present site at Hoboken, near Antwerp. While 
devoting special attention to the building of river 
steamers, the construction of ocean-going steamers 
has not been neglected. Over 330 river and ocean- 
going steamers have been built and engined, while 
machinery has been constructed for many vessels built 
in other works. 

Many interesting reminiscences suggest themselves 
on a perusal of the list; but it is only possible here 
to refer to one incident associated with the life-history 
of Ericsson, but usually omitted in biographies, The 
company undertook the construction of two armoured 
monitors for the Russian Navy — Kolidoune and 
Vestchoune—from the designs of Ericsson. He went 
to Seraing in 1829, when twenty-six years of age, and 
remained there for some time. Cockerill had just 
built a passenger steamer—the Ludwig—which was to 
be fitted with low-pressure side-lever engines, when 
Ericsson proposed the introduction of high pressure, 
great expansion, surface condenser, tubular boiler, and 
forced draught with closed ashpit. One almost recog- 
nises the specification of a modern marine engine in 
the original designs, which were published by a German 
association of engineers in 1891. The machinery was 
actually constructed and tried; but, as with many 
subsequent attempts at improvement, the boiler proved 
the weak point. It was tubular in the sense that it 
contained a series of worms in cylindrical bodies. 
The firebox resembled a large bottle 6 ft. high, and was 
forged in one piece, and it is preserved as a splendid 
piece of work for the period. In spite of the forced 
draught, the boiler did not produce enough steam, and 
even then, sixty-five years ago, leaky tubes harassed 
the marine engineer. Cockerill spent 70,000 fr. on 
the experiment, and with patience and skill success 
might have attended the combined effort of Ericsson 
and Cockerill ; but the owners pressed for delivery of 
their vessel, and the originally-designed low-pressure 
engines were fitted. Kricsson quitted Seraing for 
England, where his energies were directed to the con- 
struction of the locomotive which competed unsuccess- 
fully against Stephenson’s ‘‘ Rocket” at Rainhill in 1829, 
and thereafter the United States offered a field of en- 
terprise for Ericsson. Mention might also be made of 
some of the larger engines constructed, notably those 
for the Russian Navy, but space does not admit of it. 
Ruthven’s jet propeller was tried a few years ago in 
a vessel built for service on the Meuse ; but although 
it worked well, its efficiency was below that of a sister 
vessel fitted with ordinary paddle-wheels. The con- 
sumption of fuel was greater. Qualities, however, 
manifested themselves which justified the firm in 
fitting the jet propeller to a barge for river traffic in 
Asia Minor. 

Coming now to the Dover and Ostend steamers, 
the latest of which we illustrate, it may be mentioned 
that the first vessels constructed for the service by the 
Cockerill Company were the Rubis and the Topaze, 
of 144 ft. length, 21 ft. breadth, and having low- 
pressure trunk engines of the Maudslay type, of 120 
nominal horse-power. To these were added in 1862 
La Belgique, of 170 ft. length and 21 ft. beam, with 
oscillating engines of 160 horse-power nominal, and 
this vessel is still employed in hydrographic service on 
the coast of Flanders. About the same time Messrs. 
Ravenhill, London, supplied L’Emeraude, and the 
John Penn was acquired and renamed La Perle. 
Towards 1866 the Government decided to renew their 
fleet with larger and faster vessels, and had built the 
Louise Marie, by the Cockerill Company. This vessel 
was 200 ft. long, 24 ft. broad, and 7 ft. draught of 
water, and with oscillating engines working with 30 lb. 
pressure of steam, developed 1550 indicated horse- 
power. The excellent mengetng qualities of the vessel 
resulted in six sister vessels being ordered in succes- 
sion in the next six years—one per annum. These 
vessels conducted the service unt.l 1885, but pro- 
gress had been made in the interval, and again the 
Belgian Government decided to take action to main- 
tain the popularity of the service. They ordered from 
Messrs. Cockerill in 1886 the Prince Albert, but on 
trial the guaranteed speed of 174 knots was not 
attained. They lengthened the vessel 15 ft., and fitted 
more powerful engines and boilers. Two similar 
vessels were constructed on the improved conditions, 
and the trial speeds of the vessels were as follows: 
Prince Albert, 19.005 knots; La Flandre, 18.978 
knots; and Ville de Douvres, 18.85 knots; in each 
case about 14 nautical miles per hour more than the 


guarantee. For each tenth in excess a premium of 
10,000 fr. was to be paid, with a maximum of 100,000 
francs, and in each case the maximum was awarded. 
About the same time the Government purchased the 
British steamer Manx Queen and the German 
steamer La Treya, and accepted the offer of Messrs. 
William Denny and Brothers, of Dumbarton, to con- 
struct a vessel to steam 20 knots and meet special 
requirements of the ports of Ostend and Dover. This 
vessel, the Princesse Henriette,* attained a speed of 
over 21 knots, and the firm secured the maximum 
premium of 100,000 francs. The splendid results 
induced the Belgian Government to order a sister 
ship from Messrs. Denny, the Princesse Josephine, 
which gave similarly great satisfaction. There were 
thus on the service twelve boats, seven of 15 to 
16 knots speed, three new Cockerill boats of 19 knots, 
and two Denny boats of 21 knots. 

The great popularity deservedly won by the latter 
vessels induced the Government to order two more fast 
vessels to surpass everything afloat in respect alike of 
speed, comfort, and magnificence, the guaranteed speed 
being 214 knots. One, the Leopold iL. was ordered 
from Messrs. Denny, of Dumbarton, and the other, the 
Marie Henriette, from the Société Cockerill. The 
principal dimensions and the general arrangement of 
the interior were arrived at by common agreement be- 
tween the Belgian Administration and the two firms. 
But while the general features were the same, the 
constructors were free to give the form that 
they considered the most suitable, and the propelling 
power that they considered necessary, as well as to 
determine the scantlings of the hull and the decora- 
tions, &c., of the interior. The premium for excess 
speed (over 214 knots) was to be 750/. for each tenth 
of a nautical mile, the maximum being 4000/. If the 
speed was less than 214, the penalty for each tenth 
of a knot was 500/., while if the speed was less than 
21 knots the Government of Belgium had a right to 
refuse acceptance of the vessel. The draught of water 
for the ship complete was not to exceed 9 ft. 3in.,and at 
this draught 70 tons of coal were to be carried in the 
bunkers, and 20 tons of baggage. It was considered 
desirable to try the two vessels under the same condi- 
tions, and the Flemish coast was not considered suitable, 
owing to the draught of water being limited, while 
the natural currents made numerous sandbanks. 
Both vessels were therefore tried in the Firth of Clyde. 
Four runs were made between the Cloch and Cumbrae 
Lights, two in each direction. The distance each way 
is 13.666 nautical miles, so that the trial was over a 
distance of 54.664 nautical miles, and the run was 
made when the tide influenced the result least. The 
high speed demanded, in conjunction with the small 
draught of water, made the problem an interesting 
one, in view particularly of the stringent conditions. 

Messrs. Denny’s vessel, the Leopold II., was com- 
pleted first. We have already described it.t The 
mean speed on the official trial was 21.995 knots.} 
The Marie Henriette, built by the Cockerill Company, 
proceeded to the Clyde to undergo trials in May last 
year, and completed her voyage from Antwerp in 
56 hours. Unfortunately there was an accident at 
the commencement of the trial, the starboard wheel 
being broken.§ The vessel returned to the company’s 
works, and with only one wheel working took about 
68 hours, barely 12 hours more than when steaming 
with the two wheels. A new paddle-wheel was fitted, 
and the vessel proceeded again to Greenock in August, 
and concluded her official trials. The runs between the 
lights were as follow, the mean results being also 
given. The mean draught with the prescribed load 
was 8 ft. 114 in. 


Speed. 
22.724 knots. 
21.568 
22.872 
21.638 


First run 
Second run ... 
Third run 
Fourth run ... 


Mean . me 22.2 = 

Revolutions, 52.89; indicated horse - power, 8134; 
weather, fine; sea, slightly rough; wind, strong 
breeze from N.N.W. The engines worked perfectly, 
and the steam pressure was maintained with an average 
air pressure of 344 millimetres (about 1$in.). These 
results commend themselves. The vessel returned to 
Antwerp, and although she experienced bad weather, 
behaved well. 

The Marie Henriette is of the following dimensions : 


” 
” 
” 


Length between perpendiculars, 340 ft. = 103.629 |1 


metres; breadth, 38 ft. = 11.582 metres; breadth 
over paddle-boxes, 76 ft. 7 in. =22.341 metres ; depth 
of hold from main deck, 15 ft. = 4.572 metres. The 
hull of the vessel is constructed of steel. The decks 
and the carpentry work generally are of yellow pine ; 
the sponsons, the longitudinal stringers aft, and the 
vertical members of the paddle wings are of Belgian 
oak. Very little teak has been employed in the con- 


* See ENGINEERING, vol. li., page 39. 
+ Ibid., vol. lv., page 444 
t Ibid., vol. lvi., page 273, 





§ Ibid., vol. lv., page 737. 


struction, except for the companion-ways, rails, and 
similar work. The vessel, as will be seen from Fig. 2, 
on our two-page plate, has two decks besides the pro- 
menade, which runs right fore and aft. 

Taking first the lower deck,'as shown in Fig. 5, it 
may be stated that the machine and boiler department 
occupies 120 ft. of the length, and within the compart- 
ment are seven coal bunkers, having a capacity for at 
least 100 tons of fuel. Forward, between two of the 
bunkers on the lower deck, is a hold 14 ft. in length, for 
baggage. Forward on the same level are the public 
rooms of the second-class passengers—a dining saloon 
30 ft. long, with buffet, and a ladies’ saloon 20 ft. long 
further forward, having a separate companion-way. 
Underneath these apartments are lockers and _ sail- 
rooms, while in the extreme bow compartments are the 
quarters of the firemen and seamen and the chain 
lockers. Aft of the machinery on this lower deck is the 
first-class ladies’ room, 26 ft. in length, and in the ex- 
treme after end the gentlemen’s room, 62 ft. in length. 

On the main deck the central part, for a length of 

116 ft., is given over to the machinery and boilers, 
with the usual passage on either side of the casing. 
Forward is the galley, and adjoining a hatchway for 
the baggage-room below. The forward part is utilised 
as a sheltered promenade, the only obstructions being 
the companion-ways to the second-class rooms below, 
while in the extreme bow are quarters for the lower 
officers. On either side of the deck are arranged 
lavatories, &c., while light and ventilation to the 
apartments below are through port-holes on the side 
and on deck, the latter having gun-metal rings 14 in. 
in diameter, with grill coverings. Aft on the main 
deck there is a ladies’ drawing-room, 20 ft. long, with 
a beautiful companion-way to the room below, while 
aft is the first-class restaurant, 64 ft. long, and occupy- 
ing the full width of the ship. At the extreme stern 
is Brown’s steam tiller steering gear. On the sponsons 
are the first-class lavatories, aft of the paddles, while 
forward are cabins for apprentice engineers, machinists, 
and the laundry. 
The promenade deck (Fig. 3) has in the centre a 
deck-house 64 ft. long, which is pierced by the engine 
skylight. This deck-house contains a large smoking- 
room, with eight cabins fitted in a superior style, each 
having two bedsteads, while forward of the fore funnel 
are two additional state-rooms. The only other ob- 
structions forward are the companions and skylights 
for the deck below, with the usual cranes, capstans, 
&c., at the bow. The winch is on the main deck below. 
Aft on this promenade deck is the royal deck-house, 
25 ft. long, containing a drawing-room and two large 
cabins, These apartments, with the other public 
rooms in the ship, we shall describe later, when we 
shall give engravings showing the chief saloons in the 
ship. At the after end of the ship there are cupolas 
ventilating and lighting the saloons on the main deck, 
and at the stern are the usual capstans, hand-steering 
wheels, and Brown’s telemotor. Six lifeboats are 
carried on forged iron davits aft of the paddle-boxes. 
The after end of the promenade deck may be sheltered 
with an awning. 

This deck-house on the promenade deck forms a 
large bridge deck, in the centre of which, between the 
funnels, is the captain’s cabin, while forward of the 
fore funnel is the wheel-house. Amidships, too, 
there is a gangway athwart the ship. On the bridge 
are Brown’s telemotor, and the usual telegraphs 
and compasses. The ship, as will be seen from Figs, 
1 and 2, has a rudder within the stem as well as 
aft, the former being worked by hand gear from the 
bridge. The ship, as shown on Fig. 1, has two funnels, 
and two masts with light sails, and presents a smart 
trim inthe water. She is lighted by electricity, with 
oil-lighting arrangements for use in case of emergency, 
(Zo be continued.) 





GERMAN CoALIN Iraty.—The deliveries of German coal 
to Italy vid the St. Gothard in December last year 
amounted to 3150 tons. In this total Westphalian coal 
figured for 2370 tons and Sarrebruck coal for 780 tons. 


Royat AGRICULTURAL Socrety oF ENGLAND.—We are 
requested to remind intending exhibitors at the ‘‘ Royal” 
Show, to be held at Cambridge from June 23 to 29 next, 
that applications for space in the implement department 
at that meeting must be made by Saturday, March 31, 
1894. The entries in the various departments oi live stock, 
a produce, &c., must be made by Tuesday, May 1, 

894. 


Prosrectep Exectric Rarway IN DrnMarK.—An 
application has been made to the Danish Government for 
a concession for an electric railway from Klampenborg to 
Humlebiék, both on the Sound, a distance of some 16 
miles. The plan does not include any contribution from 
the State, nor from the districts through which it will 
have to pass. It is principally intended for passenger 
traffic, only secondarily for goods. The Danish Govern- 
ment has proposed a railway from Klampenborg to Elsi- 
nore, which would entail an expenditure of some 350,000/ , 
whilst the proposed electric railway will not cost the 
State anything, in addition to which the Parliament does 





not seem disposed to pass the Government's Bill. 
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SWITCHING LOCOMOTIVE. 
THis engine, illustrated on page 254, is a six- 
wheeled switching locomotive built by the Schenectady 
Company for use in their own yard. The weight, all 
on the drivers, is about 99,000 lb., and the wheel base 
is 11 ft. ; the cylinders are 18 in. in diameter and 2 ft. 
stroke. The engine is adapted for burning bituminons 
coal, and the gauge is 4 ft. 8h in. Each wheel is fitted 
with a brake on the American pneumatic equalised 
outside pattern, and in addition the Westinghouse 
brake is attached for use on the tender and for trains 
when these are being handled. In the subjoined 
Table are given full dimensions of this engine, which, 
with three others, were exhibited by the Schenectady 
company. 
TABLE giving Particulars of Locomotive Exhibited by the 
Schenectady Locomotive Works, Schenectady, Ohio. 


Schenectady. Six- 
Wheel Switcher, 





Fuel .. Bituminous coal, 


Gauge of road... oe 4 ft. 8} in. 
Total weight in pounds .. ne “a Pr 000 
Weight on drivers, in pounds .. 99,000 
Total wheel base .. vs oe ee ee 11 ft. 
Driving a an ee ee o< ° a. 
Rigid an 2 i 
Cylinders, diameter 18 in 
Piston, stroke of .. 24 in 
» horizontal thi 


ckness of 
»» packing, kind .. aa 
fs rod, diameter .. 

», packing, kind 


bt ” o 
Cast-iron rings. 
3h i 


D. 
U.S. metallic. 


” 
Steam ports, size .. 16 in. by 1} in. 
Exhaust ,, ieee WW oo op 28 99 
Bridges, width pe lin. 
Slide valves, kind.. ae . | Richardson balanced 
as greatest travel rr in. 
pe lap of .| Outside, Zin. ; in- 
side, .’. in, 


"a lead in full stroke 
Valve stem packing, kind ee we es 
Driving wheels, diameter outside of tyre .. 
a journals.. a od ws 


ys In. 
U.S. metallic. 





in. 
74 in. in diameter by 
8} in. long. 


Crankpin journals, main pin, mainrod  . | 4} in. in diameter by 
| 4} in. long. 
ae - side ,, ..|5in, in diameter by 
5 in. long. 
pe ORE 5 sa ce .. 4} in. in diameter by 
3} in. long. 
‘a ee s -. /4} in. in diameter by 
| din. long. 
Boiler, working pressure in lbs. per sq. in. .. | 150 
» «Style «e oe és ee a Straight. 
x diameter of first ring outside.. val 56 in. 
», thickness of steel fs eo fil - i 
» maker are $< ia at Worth. 
» horizontal seams aa ee - | Quadruple riveted, 
lap joints, 
» circumferential seams .. ‘es | Double. 
Firebox, length .. ne pm e-| 96,*, in. 
» -Wwidt °.| 3s oe 
» depth Front, 59 in, ; back, 


56 in, 
Crown, 3 in.; tube, 
4 in.; sides, 4°, in.; 

back, ,}; in. 
+! Otis 
..| Front, 4 in.; sides, 
| 8in.; back, 3 in. 

-.| 5in. by Zin, crown 
bars 

+ | Charcoal iron. 

oot 200 


»» thickness of steel a 
| 


» maker of steel .. 
pe water space 


9 crown stayed by 


Tubes, material 
+» number of 


», Outside diameter and thickness 2in. O.D. by 
No. 13 W.G. 
» length over tube sheets 11 ft. 
Heating surface, tubes, in square feet 1147.5 
firebox o ° 131.2 
* ‘a we «| 1278.7 
Grate surface in square feet | 22.6 
» style oo | Rocking. 
Ashpan, style ee es Plain 
Exhaust nozzles, style .. ae és “el Double. 
i diameter... a - |2gin,, 3hin., & 3§ in. 


| Balanced valve. 
-.| 16 in. near bottom. 
..| 13 ft. 63 in., engine 


Theotie me Lee 
Smoke etack, inside diameter .. 
top above rail 


central. 
Boiler supplied by --| Two No. 8 Monitor 
injectors. 
Tender, weight empty in pounds... a 29,300 
» Wheels, number of, and diameter .. 8; 30 in. 
kind .. ee ae ..|Thacher __ cast-iron 


chilled plate. 

-- |33 in. in diameter by 
7 in. long. 

15 ft. 0} in. 


» journals .. 


total wheel base of 


” oF 
» frame, style -- |6}in. by 4 in. by } in. 
angle iron, S.L.W. 
standard. 
4-wheel, channel- 
iron, me — 
ing f. and b., addi- 
» truck =» = tienalsidebearings 
on b. truck,S.L. W. 
standard. 
» tank, water capacity... 3000 gallons. 
9 +» 00a 99 ee ee 34 tons. 
Total wheel base of engine and tender 88 ft. 6 in. 
» length pea * 51 ft. 43 in. 











ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this Society was held on 
Wednesday evening, the 21st inst., at the Institution 
of Civil Engineers, Westminster, Mr. R. Inwarda, 
F.R.A.S8., President, in the chair. Mr. R. M. Barring- 
ton, M.A., LL.B, Mr. C. G. L. Cator, and Mr. H 


Owen were elected Fellows of the Society. The follow- 
ing papers were read ; 





1. ‘* Temperature, Rainfall, and Sunshine at Las Palmas, 
Grand Canary,” by Dr. J. Cleasby Taylor. The author 
gave the results of his observations during the five years 
1889-93, The island of Grand Canary occupies a posi- 
tion midway between the African continent and the 
most western of the Canary group. The mountain peaks 
rise to a little over 6000 ft., and are about 20 miles from 
the coast. The chief town and port of the island, Las 
Palmas, is consequently free from the influence of the 
mountains. The diurnal range of temperature fluctuates 
considerably with the variations in wind and sunshine. 
With a southerly wind (which usually dies down at sunset) 
the range is increased, but the greater part of the increase 
is due toa higher day temperature. With northerly winds 
persisting after sunset, the range may be very slight, 
particularly if the day has been cloudy. The sea tempera- 
ture is dependent on causes outside the limits of the 
archipelago; local presence or absence of sunshine does 
not cause any difference. A boisterous northerly wind, 
with a high sea, may cause the temperature to fall quicker 
than usual, or, if the temperature is rising, to check the 
rise, but any sudden variation is very rare. The rainfall 
is not great, though it is spread over a large number of 
days, the average yearly amount being 8.9 in. The 
greater part of the rain falls during October to J: er 
while the period from June to September is practically 
rainless. 

2. ‘* Report on the Phenological Observations for 1893,” 
by Mr. E. Mawley, F.R. Met. Soc. 
ob the observations made on the flowering of plants, 
appearance of insects, and the song and nesting of birds. 

he year 1893 was in complete contrast to its predecessor, 
being very forward throughout the United Kingdom, 
The February and March plants were later than usual in 
blossoming, especially in the colder parts of our islands, 
but after this the dates were everywhere in advance of 
the average, and during the height of the flowering season 
the departures from the mean were often considerable. 

3. ‘‘Comparative Observations with Two Thermometer 
Screens at Ilfracombe,” by Mr. W. Marriott, F.R. Met. 
Soc. Some exception having been taken to the thermo- 
meter screen which has been in use at Ilfracombe for a 
number of years past, a Stevenson screen was placed at a 
distance of 60 ft. from the old screen in October, 1892, 
since which date simultaneous observations in the two 
screens have been made daily at 9a.m. The results of 
this comparison show that the temperature deduced from 
the two sets of observations agrees very closely, the old 
screen being only 0.3 deg. higher than the Stevenson. 





LAUNCHES AND TRIAL TRIPS. 

On February 8, Messrs. Day, Summers, and Co., of the 
Northern Iron Works, Southampton, launched a steam 
yacht named the Ladye Maisne, and which has the follow- 
ing dimensions: Length over all, 150 ft. ; length between 
perpendiculars, 128 ft. 9in. ; breadth, extreme, 19 ft. 2hin.; 
depth at centre from top of keel to deck, 12 ft. 6 in. ; 
tonnage, British measurement, 230. The engines are of 
the compound surface-condensing type, with cylinders 
154 in. and 30 in. in diameter by 23 in. stroke, steam 
being supplied by a multitubular steel boiler, working at 
a pressure of 100 lb. per square inch. The yacht has a 
cross-bunker between the engine and boiler rooms, and 
side bunkers, of a total capacity of 40 tons. 





Messrs. C. S. Swan and Hunter, Wallsend, launched 
on the 19th inst. a steel screw steamer of the following 
dimensions : Length over all, 346 ft.; breadth, 42 fb. 6in.; 
depth, 29 ft. 3in. She will be fitted with triple-expansion 
engines by Messrs. George Clark, Limited, Southwick 
Engine Works, Sunderland. The cylinders are 26 in., 
42 in., and 69 in. in diameter by 48 in. stroke. There 
are two large steel boilers working at 160 1b. pressure, 
and under forced draught on Howden’s system. The 
vessel has been built for Messrs. Raeburn and Verel, of 
Glasgow, and is to be employed in their Calcutta to 
London trade, under the flag of the India Mutual Line. 





The steamer Clearwater, which has been built by 
Messrs. Wigham Richardson and Co., Newcastle-on- 
Tyne, went for a highly successful trial trip off the coast 
on the 19th inst. The Clearwater is 240 ft. in length by 
33 ft. beam, and has accommodation for a large number 
of passengers. On the trial trip everything worked with- 
out the slightest hitch, an average speed of about 144 knots 
being attained. 





Messrs. William Doxford and Sons, Limited, Pallion, 
launched on the 19th inst. a screw steamer named the 
Carlisle City, built for Messrs. Furness, Withy, and Co., 
Limited, West Hartlepool. She is 345 ft. by 414 ft. b 
28 ft. 8in. moulded, built on the spar-deck rules, wit 
complete shade deck above for the protection of cattle, of 
which she will carry between 500 and 600 head. 





On Monday, February 19, the s.s. Repton left the 
Tyne on her trial -— This vessel was built by Messrs. 
C. S. Swan and Hunter, of Wallsend-on-Tyne, and 
engined by the Central Marine Engine Works, West 
Hartlepool. She is owned by Messrs. Galbraith, Pem- 
broke, and Co., of London. The Repton is a large 
vessel, 312 ft. between perpendiculars, 41 ft. beam, and 
23 ft. 14 in. moulded depth. She will carry about 4400 
tons deadweight. On the trial trip the engines worked 
perfectly. ‘When running about 73 revolutions per 
— the speed of the vessel was ascertained to be over 
10 knots, 





A further addition was made to the Navy by the suc. 





cessful launch on the 20th inst. from Devonport Dock- 


This is a discussion | ¢ 








_— of the new twin-screw steel torpedo gunboat 
arrier. The Harrier is sister ship to the Halcyon and 
Hussar—also building at Devonport—and is one of the 
new type of shallow draught vessels designed by the 
Director of Naval Construction to serve as a torpedo- 
catcher. Her dimensions are: Length between per- 
pendiculars, 250 ft.; breadth extreme, 30 ft. 6 in.; de- 
signed draught, 8 ft. 9 in, forward, 9 ft. 3 in. aft—or a 
mean of 9 ft.—at which she has a load displacement of 
1070 tons. Her propelling machinery has been made by 
— Hawthorn, Leslie, and Cv., of Newcastle-on- 
yne. 





Messrs. Lobnitz and Co. launched on the 20th inst. 
a twin-screw hopper dredger for Messrs. 8S. Pearson and 
Son, London. This dredger is 206 ft. long, 40 ft. beam, 
and 17 ft. 3 in. deep, and will carry 800 tons in her hoppers. 
She is fitted with two sets of triple-expansion engines for 
ronaiing the vessel, and compound engines for dredging. 

he dredging machinery is very powerful, and specially 
designed for dredging rock. The vessel will dredge to a 
depth of 45 ft. below water, and cut her own flotation. 
For very hard rock she is arranged for Lobnitz’ patent 
rock-cutting apparatus, and also as a pump dredger to 
discharge direct ashore through floating pipes. The 
vessel is fitted with a steam launch, steam steering gear, 
and electric light throughout. The machinery, as well as 
the hull, have been constructed by Messrs. ‘Lobnits and 
0. The vessel is named the Majestic. 





The commissioned natural draught trial of the new 
first-class gunboat Niger, Lieut.-Commander James G. 
Ede, has been reported as satisfactory. The machinery 
worked well throughout the trial, and indicated a mean 
of 2615 horse-power, with a speed of 16 knots. The 
Niger has been commissioned for coastguard and fishery 
protection duties on the east coast of Scotland. 





The French division which is about to cruise in the 
Levant under Rear-Admiral Le Bourgeois, will consist of 
the battleship Hoche (flag), the second-class cruiser Alger, 
and the third-class cruisers Cosmaoand Faucon. Le Yacht 
remarks: ‘* At a time when people are finding all kinds 
of faults in our naval material, it is worth while to note 
that the Alger has steamed 19.6 knots without using all 
her steam, and that there is no cruiser of her size in com- 
mission in the Mediterranean that has greater speed. As 
for the Cosmao, which did 20.5 knots at her trials, she 
has been now for several years in continual service with 
the fleet, yet on more than one occasion during that 
period she has managed to do upwards of 20 knots.” 





According to a telegram from Cannes to the Echo de 
Paris, the trial trip of the ironclad Bayard took place on 
Monday, the 19th inst., and it was intended the vessel 
should then be sent to the China station. The result, 
however, was very unsatisfactory. She had been only 
about two hours at sea after leaving Toulon when it was 
discovered that she was leaking extensively. The pumps 
were set to work, but the water continued to gain steadily, 
and the provision floors were flooded. It was found 
necessary to return to Toulon, and the ship was inspected 
by a committee of officers on the 20th inst. 


The trial trip of the twin-screw hopper steamer Lytham, 
constructed for the joint service of the Lancashire and 
Yorkshire and London and North-Western Railway Com- 
panies at Fleetwood, took place on the Clyde on the 13th 
inst. This vessel, which is a sister vessel to the Black- 
re. lately completed for the same owners, was built by 

essrs. Murdoch and Murray, Port Glasgow, and engined 
by the contractors, Messrs. Rankin and Blackmore, 
Greenock. The dimensions are: Length, 120 ft. ; breadth, 
24 ft.; depth of hold, 9 ft. 6 in.; and the hopper 
capacity is about 350 tons. With over 300 tons of 
dredged material on board, the trial on the measured 
mile at Skelmorlie resulted in an average speed of 
9% knots, considerably in excess of the guarantee. 
The machinery consists of a set of Rankine’s patent dis- 
connecting triple-expansion twin-screw engines, with four 
cylinders, 9 in., 9 in., 18 in., and 32in. diameter by 22 in. 
stroke, arranged tandem fashion. Twin screws are 
specially — for harbour work in such a place as 
Fleetwood, where alight draught of water and handiness- 
in manceuvring are points of first importance. The pro 
pellers are arranged on the firm’s overlapping system, 
and the facilities which twin screws offer in going along- 
side and leaving dredgers are thus secured without risk of 
the blades striking. Steam has been supplied by a large 
single-ended boiler, working at 150 lb. pressure. 





The s.s. Ribston, built by Messrs. William Gray and 
Co., Limited, for the London and Northern Steamship 
Company, Limited, has completed her speed trials. Her 
dimensions are: Length over all, 340 ft. ; breadth, 43 ft ; 
and depth, 28 ft. 9in. Triple-expansion engines, having 
cylinders 24 in., 38 in., and 64 in. in diameter, with a 
stroke of 42 in., have been supplied by the Central Marine 
Engine Works of William Gray and Co., Limited. The 
boilers are of steel, two in number, and work at 160l1b. 
pressure persquare inch. The vessel ran forafew hours with 
the engines working at about 75 revolutions per minute, 
there being too much fog to take any land observations 
regarding speed of ship. All parties were satisfied with 
the trial. 


Messrs. Ropner and Son, of Stockton, launched on the 
21st inst. aspar-decked steel steamer named Busby, of 
the following dimensions, viz. : Lengthover all, 343 ft. 3in. ; 
breadth, extreme, 43 ft.; depth, moulded, 28 ft. 9 in. 
Her engines are by Messrs. Blair and Co., Limited, and 
are of 1200 indicated horse-power, 
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“SUBURBAN” 


STEAM FIRE ENGINE FOR MANCHESTER. 


CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, LONDON. 


We illustrate on this page one of a couple of fire 
engines recently supplied to the Manchester Corpora- 
tion, for use in the suburban districts, by Messrs. 
Merryweather and Sons, London, The engines in 
question are of a light pattern, as the requirements of 
the suburbs are naturally less than those of the heart 
of the city. Both machines are exactly similar, and 
the following description therefore applies to each : 
The frame is of planed steel, and the boiler and machi- 
nery are bolted to it independently of each other, and 
the whole is mounted on horizontal springs and high 
wood wheels. The boiler is of the well-known _— 
weather pattern, and steam can be raised from cold 
water in 4 minutes, and to the full working pressure of 
100 lb. per square inch in from 6 to 8 minutes from the 
time of lighting the fire. A full set of fittings is provided, 
including two safety valves, steam valve, whistle and 
steam blast, thawing-cock, pressure gauge, double 
water gauges, angle cock and back valve, injector and 
tank, &c. The machinery is placed vertically behind 
the boiler, being carried by a pair of slings bolted to 
the side frames. The pump is 5} in. in diameter by 
5 in. stroke, and is of gun-metal, with india-rubber 
valves and gun-metal valve-box. The steam cylinder 
is 7 in. in diameter, inverted over the pump, and 
the motion is transmitted direct from the steam to the 
water piston. Thesteam and water cylinders are held 
in line by four steel rods, and by the removal of four 
nuts the pump barrel and the valves are easily acces- 
sible for examination, A light steel crankshaft is 
driven by a slotted crosshead placed midway between 
the steam and water pistons, and a light flywheel is 
fitted. The slide valve is actuated by a pin on the 
crankshaft, and the feed pump is also driven by the 
same means. The suction inlet is fitted with a large 
copper air vessel, and the suction hose is carried 
attached on brackets under the footboard, with 
strainer connected. The delivery outlets are two in 
number, each fitted with Merryweather’s instantaneous 
hose couplings, and a large air vessel is provided. A 
footplate for the engineer is fitted at the back, and a 
large coal bunker is placed under the fore-carriage. 
In front of the boiler, a mahogany hose-box forms seats 
for firemen, and hinged footboards are also fitted. 
The splinter bar is of steel, as are also the drop-link 
hooks and sway bars, A double lever brake acting on 
both hind wheels, head and engine lamps, stoking 
irons, and all accessories are provided, so that the 
engine is complete in itself, carrying men, hose, stand- 
pipes, branch pipes, coal, and water to fires, a hose- 
cart being unnecessary. The weight complete is only 
24 cwt., while the machine is capable of throwing 
240 gallons of water per minute to a height of 120 ft. 
in a single jet, or as many as three jets simultaneously 
toa less height. 





12-INCH SPRING RETURN MORTAR 
CARRIAGE. 

A 12-1N. spring return mortar carriage was exhibited 
by the United States Government in front of the Go- 
vernment Building at the World’s Columbian Exposi- 
tion, and was designed to mount the 12 in, breech- 
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loading rifled mortars made by its constructors, the 
Builders Iron Foundry, of Providence, R.I., U.S.A. 
These mortars are 110 in. long, and weigh 14} tons. 
The principal features of the carriage combine an 
English (Easton and Anderson) and a Russian (Raska- 
zoff) invention, the most distinctive part being the 
arrangement of the spring and hydraulic cylinders to 
take the recoil. The United States patent for this 
feature is controlled by the Builders Iron Foundry, 
and this company has invented and patented improve- 
ments in some of the other important features of the 
carriage. 

The lower carriage (see engravings on page 259), to 
follow the Government nomenclature, is made up of 
two cast-iron rings, pares one upon the other, and 
separated by a live roller ring of steel or wrought iron. 
The lower ring, termed the lower base ring, is perma- 
nently attached to the masonry by the holding-down 
bolts, while the upper ring, known as the upper base 
ring, revolves freely upon it, by means of the inter- 
vening live roller ring. 

The mortar is mounted on two trunnion carriages, 
which slide on the side frames. To each of these 
trunnion carriages is attached a piston-rod, working in 
an hydraulic cylinder permanently attached to the 
side frame. At the same time the trunnion carriages 
are connected, by means of the compression screw, 
with the nest of springs contained in the sprin 
cylinders, the upper sections of which are cast into an 
form a part of the side frames. These spring and 
hydraulic cylinders are inclined to the horizon at an 
— of 50 deg., and the mortar is arranged to fire 
only between angles of 35 deg. and 65 deg., so that 
the force of the recoil can be taken directly by these 
cylinders, and but little lateral strain communicated 
to the upper base ring. After the recoil the elastic 
force of the springs will usually return the mortar into 
battery. Should this fail, hand-bars working in 
ratchets cut into the side frame will accomplish the 
result, The training mechanism enables the upper 
carriage to be turned upon the lower, and the mortar 
pointed in any desired direction. 

We will now describe the parts somewhat in 
detail. 

The lower base ring is cast from gun-iron (tensile 
strength 30,000 lb.) in a single piece, and weighs 
about 8 tons; it is 14 ft. in diameter, and has on the 
lower sides an inner and outer set of holes to receive 
the holding-down bolts, which are imbedded in the 
masonry thatsupports and surrounds the lower carriage, 
but is not shown in the engraving. The upper side 
has a groove cast in it to serve as a guide for the 
flange of the conical rollers in the live roller ring, and 
on the interior of this ring isa training gear of gun- 
iron, made in six sections and bolted to the ring. The 
live roller ring consists of an inner and an outer hoop 
of rolled iron and twenty-four steel conical rollers. 
Each hoop is divided into two sections of 180 deg. 
each, which are kept upart by twelve separators made 
of cast-iron and clamped by a 1}-in. bolt. |The hoops 
are cut out to fit over the trunnion of the steel conical 
rollers, and a guard plate of wrought iron is screwed 
to the upper base ring to protect the rollers from 
dust; the whole, when bound together, readily revolv- 
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ing upon‘the path cast in the upper face of the lower 
base ring. 

The upper base ring overhangs the lower by 3 in., 
in such a way as to leave a small amount of play 
between them. It is cast from gun-iron in a single 
piece, is nearly 14 ft. in diameter, and weighs about 
12 tons. On the underside there are paths or grooves 
cut in it to fit over the conical rollers of the live roller 
ring. On a projecting flange on the upper side the 
cast-iron floor is screwed, and placed immediately in 
the rear and fastened in the same way are two cast- 
iron guides which serve as a track for the shot-barrow. 
Still in the rear of these is screwed the training index 
finger, graduated to minutes. Outside of the upper 

e ring, and on a line with its upper surface, there 
is permanently attached to the masonry an index 
ring divided into half-degrees. This is made of cast 
iron, and divided into arcs of 45 deg. for convenience 
in handling, as the complete circle weighs 2 tons. 

In the upper carriage the transom, shown best in 
the front end elevation, is bolted to the upper base 
ring and to the two side frames, connecting and 
stiffening the latter. It is made of gun-iron, and 
weighs 14} tons. A buffer made up of ten pieces of felt 
§ in, thick, and two pieces of sheet iron for separators, 
all surrounded by a sheet-iron protector, is attached 
to the transom for a rest for the muzzle of the mortar 
when in position for loading. There is also a buffer 
stop of hardened wood on the transom, to check the 
breech of the mortar when the piece is elevated to its 
firing position. The side frames are made of gun-iron, 
and weigh 3 tons each. They are bolted to the upper 
base-ring, and are well shown in the sectional side 
elevation. A portion of the cylinder for holding the 
springs is cast on each. These spring cylinders are 
extended below the side frames by additional castings 
bolted to the sections cast in the frames, and their 
7 ends are closed by iron caps. For the purpose 
of inserting the springs in the cylinders, there is fur- 
nished with each carriage one inserting spring bolt 
16 ft. long. 

The two hydraulic cylinders are cast steel, and are 
tested to resist a pressure of 80001lb. One is bolted 
to each side frame, and to the lower section of each 
spring cylinder. They are connected by means of 
pipes to correct any inequality of pressure, and are 
also arranged to permit the flow of the liquid from the 
rear to the front of the piston heads, which flow can be 
regulated by means of plugs. The piston-rods are 
forged steel, and are attached to the trunnion car- 
riages. These are made of cast steel, and weigh 
nearly 1 ton each. They work on tongues cast on the 
side frames, and have bronze gibs on the friction 
sides. The lugson the trunnion carriages are attached 
to the spring compression screws, which bear upon 
the springs in the spring cylinders through steel 
washers, hardened to take up wear. The cylindrical 
seats of the trunnion carriages are bushed with bronze, 
and the trunnions of the mortar rest in these bushings. 
After the mortar is placed in the carriage a trunnion 
seat cap is placed over each trunnion, and a set of 
buffer felts with separators is placed on the upper side 
of each, to act as a cushion when the mortar is returned 
to battery. Cast-iron holding-down caps are bolted 
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over all. Oil-holes in the trunnion carriages are pro- 
tected by covers. 

The training mechanism is operated by the cranks on 
the horizontal training shaft, which passes through and 
is supported by brackets on the side frames. On this 
shaft, between the frames, is mounted a worm which 
engages with a worm gear in the vertical training 
shaft. This is made of forged steel, and has a bronze 
pinion that works in the training gear in the interior 
of the lower base-ring. One man at each crank can 
readily revolve the upper base-ring with its load in 
two minutes. ‘ 

For elevating and depressing the mortar there is 
shrunk on it, just in front of the trunnion hoops, a 
steel band, to which are bolted, by means of two 
wrought-iron brackets, the two internal segments 
of the bronze elevating gear. In these segments work 
the forged steel pinons attached to bronze gearwheels, 
which in turn work in the forged steel pinions of the 
handwheels. These wheels have steel hubs with 
wrought-iron rims, and spokes extended beyond the 
rims to serve as handles. At the end of the shaft on 
which the handwheel works is a forged iron clamping 
nut which rigidly holds the piece in any position 
desired, and an index finger extends over the bronze 
gear-wheel to serve as a guide in elevating the mortar. 

The loading mechanism is attached to the left-hand 





side frame. This consists of a shaft at one end of 
which is a forged steel loading arm, which terminates 
at one end of the loading scoop, made of wrought 
iron and lined with hardwood strips. For regulating 
the height of the scoop there is a stud and check-nut 
of forged steel. To the other end of the loading-arm 
shaft is attached the forged steel lever ae arm, 
which is forked at its extremity to receive a bronze 
swivel nut through which works the threaded portion 
of a forged steel loading screw. At the front end of 
the side frame is the bronze swivel bearing through 
which the loading screw works. The bracket for this 
is bolted to the frame, At the front end of the load- 
ing screw is attached a cast-iron handwheel which has 
a forged iron handle cased with bronze tubing. A 
pair of shot tongs and a shot truck of forged iron and 
steel, made to carry either the 600-lb., 800-lb., or 
1000-lb. shot, are furnished with each carriage. The 
truck is so arranged that by running it on the upper 
base ring the loading scoop readily picks up the pro- 
jectile and carries it to the breech of the mortar. _ 
The diameter of the carriage over the index ring is 
15 ft. 104 in. ; diameter of upper base ring, 14 t. 3 
weight of largest piece, 27,000 lb. ; total weight of 
carriage, 84,500 Ib. ; total weight of mortar and mount- 
ing, 117,000 lb. Eighty of these carriages have been 
ordered by the Government for coast defence. They 





are to be distributed along the seaboard in groups of 
sixteen, are to be shielded from the enemy’s fire by 
high earth embankments, and the mortars fired simul- 
taneously by means of electricity. 





160-TON CRANE AT H.M. DOCKYARD, 
CHATHAM. 

Tue fine crane which we illustrate on page 262 
has been erected at H.M. Dockyard, Chatham, by 
Messrs. Tannett Walker and Co., engineers, Leeds. 
The crane may be considered as a combined steam and 
hydraulic crane, as the hydraulic system is only used 
for lifting heavy loads, light loads being lifted by 
tackle worked by steam power, which is also used in 
revolving the crane, The crane in question is capable of 
lifting a load of 160 tons to a height of 50 ft., this being 
done, on the so-called direct-acting system, by means of a 
hydraulic cylinder fitted with piston and rod. The 
extreme range of the crane is 75 ft. 3 in., and the height 
of the jib-end sheave from the quay level is 125ft. The 
full load of 160 tons is raised by means of hydraulic 

ressure, and there is a wire rope with block hook 
or lighter loads up to 30 tons. The roller-path on 
which the crane revolves is 45 ft. 4 in. in diameter. 
As will be seen, the crane is mounted on a massive 
masonry foundation, to which the roller-path is firmly 
bolted. The rollers are mounted on a live ring, and, 
being closely packed, give a good distribution of the 
load. The framing of the crane is of the most massive 
character, a very rigid structure being thus obtained. 
The counterweight is fixed behind the boiler, as shown 
to the left in our engraving. The boiler is of com- 
paratively large size, viz., 18 ft. long by 7 ft. 8 in. in 
diameter, and is of the horizontal type. It supplies 
steam to three pairs of engines, of which one set pumps 
the water for the hydraulic cylinder, another set re- 
volves the crane, whilst the third set works the wire 
rope tackle used in lifting light loads. After its 
erection at Chatham, the crane was tested with a load 
of 320 tons, which it carried without difficulty. The 
total weight of the structure is, we may add, about 
500 tons. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has fallen off to 
some extent ; the best descriptions have made 13s. 3d. to 
13s. 9d. per ton, while secondary qualities have brought 
12s. 6d. to 12s. 9d. per ton. The best house coal has 
receded to 14s. per ton, and inferior descriptions have 
also declined to a proportionate extent ; No. 3 Rhondda 
large has been quoted at 13s. per ton. Foundry coke has 
made 18s. to 19s. ; and furnace ditto, 16s. 6d. to 17s. 6d. 

r ton. There has been some improvement in pig iron. 

manufactured iron and steel trades have shown little 
change ; heavy section steel rails have made 3/. 15s., and 
light section ditto 4/. 10s. to 4/. 12s. 6d. per ton. 


Severn and Wye Railway.—The directors, in their half- 
yearly report, state that the railway has been placed in 
the hands of receivers, and that arrangements have been 
made for a sale to the Great Western and the Midland 
Railway Companies. The terms of the agreement for the 
sale are now practically arranged. The purchase-money 
will be 477,3007., which is to be paid to the liquidators 
on July 2, 1894, or as soon thereafter as an Act is passed, 
and within fourteen days after the liquidators are ap- 
pointed. The Severn and Wye Company will realise 
their assets and discharge their liabilities, and the 
expenses of liquidating the company and distributing the 
purchase-money will be borne by the company. 


Gun Mountings.—During the gun trials of the Astrea 
type of cruiser it was discovered that the 6-in. quick-firing 
gun mounted on the forecastle was unable, without great 
risk of damage to the vessel’s stem, to fire a projectile 
right ahead with sufficient depression to insure the shot 
striking the water within a distance of 1000 yards. As 
this would practically put the gun out of action if required 
to repel a boat attack from right ahead, the Lords of the 
Admiralty have considered how best to overcome the 
difficulty, and it has been decided to raise the forecastle 
gun and mounting about 6 in. by fitting underneath an 
iron ring of that thickness, and this will have the effect 
of giving the gun so much more depression that, if neces- 
sary, it will be able to fire projectiles to strike the water 
right ahead without endangering the existing fittings. Is 
is estimated that the cost o ing this alteration to the 
Astrea, the Bonaventure, and the Cambrian will be about 
1507. each ship, while the Charybdis, the Forte, the Fox, 
the Flora, pom the Hermione can be altered at a trifling 
cost, as they have not yet had their 6-in. guns mounted. 


Great Western Railway.—In the course of the past 
half-year 26 new locomotives were built at the cost 
of revenue, in addition to 49 which were recon- 
structed with new boilers. The expenditure of the 
company for additional working stock in the second 
half of last year was 70,456/., made up as follows: 
Locomotives, 9599/.; coaching vehicles, 42,931/.; and mer- 
chandise and mineral trucks, 17,926/. The number of loco- 
motives owned by the company at the close of 1893 was 
1700, for which 873 tenders were provided. The number 
of vehicles in the coaching department at the close of 1893 
was 5592, as compared with 5471 vehicles at the close of 
June, 1893. The number of vehicles provided for the con- 
veyance of merchandise and minerals was 46,626 at the 
close of 1893, as compared with 46,402 vehicles at the close 
of June, 1893. The cost of locomotive power in the second 
half of last year was 666,283/., as compared with 675,3172, 









































































Se 





260 





ENGINEERING. 


(Fes. 23, 1894. 








n the corresponding half of 1892. The cost of maintain- 
ng way, works, and stations in the second half of 1893 
was 533,4471., as compared with 539,329/. in the corre- 
sponding half of 1892. The cost of the coal and coke used 
in the locomotive department in the second half of 
last year was 163,132/., as compared with 182,7911. 
in the second half of 1892. The distance run by trains in 
the second half of 1893 was as follows: Passenger trains, 
9,843,486 miles; goods and mineral trains, 9,137,592 
miles ; total, 18,981,078 miles. The corresponding dis- 
tance run by trains in the corresponding half of 1892 was : 
Passenger trains, 9,693,782 miles; goods and mineral 
trains, 9,224,865 miles; total, 18,918,647 miles. The 
length of line owned by the company at the close of last 
ear was 19254 miles; ditto partly owned, 192 miles; 
eased, rented, or worked over, 485 miles; total, 26024 
miles. The corresponding totals at the close of 1892 were : 
Lines owned by the company, 1912? miles; ditto partly 
owned, 1854 miles; ditto leased, rented, or worked over, 
490 miles ; total, 2588} miles. The length of line main- 
tained by the company in the second half of last year was 
24182 miles. This total was made up as follows: Four 
lines, 53 miles; double lines, 1117? miles; single line, 
13114 miles ; total, 2482 miles. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
gathering on ’Change here was large, and the market, 
though quietish, was firm. Inquiries were pretty nume- 
rous, but sellers were in no hurry to do business, many 
of them having sold iron for delivery as far 
ahead as they care to go at present. Most of the 

arcels of No. 3 g.m.b. Cleveland pig iron which changed 
eons were disposed of at 36s. for prompt f.o.b. delivery, 
and that was regarded as the general quotation ; but 
some of the makers asked a rather higher figure. For 
next month’s delivery of No. 3 buyers readily paid 
36s. 14d., and a small business was said to have been 
done at 36s. 6d. for delivery to the end of June. The 
lower qualities of pig iron were steady, and still rather 
scarce. o. 4 foundry could not bought under 
35s. 9d., and the least price mentioned for grey forge was 
35s. 6d., whilst in some cases 3d. more than these 
figures was said to have been realised. Middlesbrough 
warrants opened 36s. 14d., and closed very firm at 36s, 3d. 
cash buyers. There was a fairly good demand for east 
coast hematite pig iron, and 45s. was reported paid for 
early delivery ot Nos. 1, 2, and 3, but one or two mer- 
chants sold at 44s. 9d. Spanish ore was steady, rubio 
being obtainable at 12s. 6d. ex-ship Tees, To-day there 
was little change in the market. A good number of 
transactions in makers’ iron were recorded at yesterday’s 
»rices. Middlesbrough warrants eased to 36s. 14d. cash 

uyers. Most people connected with the staple industry 
speak hopefully of the early future, and anticipate con- 
siderable briskness with the opening of the shi ping trade. 
Shipments this month are satisfactory, and local deli- 
veries are heavy. 

Manufactured Iron and Steel.—Yinished iron makers 
are better off for work, and they report a fair number of 
inquiries. Prices are stiff, but they are slow to advance. 
The steel trade is in a pretty healthy condition, with the 
exception of the rail department, which is very quiet. 
Common iron bars are quoted 5/. 2s. 6d.; best bars, 
bl. 123. 6d.; iron ship-plates, 5/.; steel ship-plates, 
bl. 7s. Gd. to 5/. 10s. ; iron ship-angles, 4/. 17s. 6d.; and 
steel ship-angles 5/., all less the usual 24 per cent. dis- 
count. Orders for heavy sections of steel rails could 
easily be placed at 3/. 15s. net at works, 


The Fuel Trade.-—Fuel is quiet. Here blast-furnace 
coke can be bought at 12s, 6d. per ton delivered. 


Consett Workmen and the Sliding Scale.—A _ well- 
attended meeting of the steel mill men employed at the 
works of the Consett Iron Company has been held. The 
object of the gathering was to consider the expediency or 
otherwise of renewing the sliding scale at present in 
operation, and which now has fallen 5 per cent. below the 
standard basis. After the subject had been debated at 
some length, a strong feeling arose as to whether it 
would be advisable, under the circumstances, for 
the men to renew the sliding scale, inasmuch as 
many objections had been lodged against such a proposal. 
The operatives’ representative (Mr. John Wildsmith) 
fully explained the men’s position, and endeavoured to 
remove from the minds of the workmen their cbjections 
to the scale, and it was ultimately unanimously resolved 
to re-adopt the sliding scale for the ensuing twelve 
months, on the condition that 24 per cent. be granted on 
the current basis, along with a system of shorter hours. 
It was further agreed to convene a a of the angle 
mill men, and ascertain how they would like to be 
governed in the future. 


The Coal Combination.—We learn that the proposed coal 
combination is to comprise the coalowners in the county of 
Durham and owners mf soft coal collieries in Northumber- 
land. ‘The agreement is to continue for five years, but at 
the end of 1895 any collieries that have joined may retire, 
providing three months’ notice of their intention to do 
sois given. One vote is given to the owners of ever 
affiliated colliery, and additional votes are given to col- 
lieries when their output exceeds a certain quantity ; 
but no colliery is to have more than six votes, ‘There are 
to be five sections in the association-—gas, household, 
steam, coking, and manufacturing coal. The owners 
of the collieries producing these classes of coal are each 
to have a committee, and these committees have to fix a 
minimum price. Nocoal has to be sold lower than that 
price, and avyone lessening the price by allowing com- 








mission or discount is to be fined 2s. a ton for all the coal 
that he sells at a lower price than the association 
has fixed it at. No contract has to be taken for longer 
than twelve months, and no order is to be taken for coal 
to be delivered three months after the order is given. The 
practice of quoting prices for coal delivered at distant 
ports is to be discouraged, and coal is to be sold as much 
as possible at a price, freeon board. The members of the 
association are to give a return of their sales every three 
months; their books are to be open to the inspection of 


the association’s accountant ; there is to be no limit put O 


upon the quantity of coal that a colliery can sell; but if 
any colliery, in consequence of sticking to the price fixed 
by the association, should lose a substantial share of its 
trade, the associated collieries are to be empowered to 
compensate the owners who have lost by keeping up prices 
to the standard price. The association is not to be formed 
unless 80 per cent. of the collieries concerned join. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—A fair amount of business 
was done in the pig-iron market last Thursday forenoon, 
nearly 20,000 tons of warrants changing hands—15,000 
tons of Scotch, 3000 tons of Cleveland, and a few lots of 
hematite iron. One lot of 5000 tons of Scotch was sold at 
43s. 5d. per ton cash yesterday, witha plant. The tone 
was pt gobs there was a decline in prices all round of 
4d. told. per ton. Dealing was very quiet in the afternoon, 
there being few sellers, and, compared with the morning, 
there was practically no change; the only alteration was in 
Cumberland hematite iron, which rose 4d. perton. Of out- 
and-out business only some 2000 or 3000 tons of Scotch, the 
same of Cleveland, and one or two lots of hematite iron 
were done. Ex-oftlicially, Scotch iron changed hands at 
43s. 54d. per ton one month, with 1s. forfeit in sellers’ 
option, one day’s notice (1500 tons), and at 43s. 5d. next 
day, with a ‘‘ plant” on Tuesday (1000 tons). At the 
close the settlement priees were—Scotch iron, 43s. 6d. 
per ton; Cleveland, 36s.; Cumberland and Middles- 
brough hematite iron, respectively, 45s. 3d. and 44s. 3d. 
per ton. The market was quiet on Friday forenoon. 
Only 6000 tons of Scotch iron changed hands, and all at 
43s. on per ton cash. Between 3000 and 4000 tons of 
Cleveland were sold, and the cash price was firm at 36s. 
per ton. In the afternoon the market was rather stiff for 
Scotch and Cleveland, owing largely to a few of the smaller 


‘* bears” closing their accounts for the week. Hematite | A 


irons were easier, but closed better than the worst. About 
5000 or 6000 tons of Scotch, 4000 or 5000.tons of Cleveland, 
and 2000 or 3000 tons of hematite iron were dealt in. The 
last-named dropped jf. to 1d. per ton, and the others 
made, respectively, 4d. and1ld. The settlement prices at 
the close were—Scotch iron, 433. 6d. per ton ; Cleveland, 
363.; Cumberland and Middlesbrough hematite iron, 
45s. 3d. and 44s. 14d. per ton, respectively. Business was 
quiet on Monday forenoon, and prices were stiff. Some 
5000 tons of Scotch, 2000 tons of Cleveland, and one lot of 
hematite iron changed hands. Cash prices were up ld. 
per ton on Friday’s close. Scotch was also done at 43s. 6d. 
per ton Friday, with a “‘plant.” In the afternoon the 
market was still firmer, sellers being very cautious, and 
buyers rather more plentiful. About 7000 tons of 
Scotch, 2000 or 3000 tons of Cleveland, and a few lots of 
hematite iron were done, and generally at an advance of 
1d. to 14d. per ton on the forenoon prices. The settle- 
ment prices at the close were—Scotch iron, 43s. 74d. per 
ton; Cleveland, 36s. 3d.; Cumberland and Middles- 
brough hematite iron, respectively, 45s. 44d. and 44s. 14d. 
per ton. On Tuesday forenoon the market was still in- 
active. Between 5000 and 6000 tons made up all the 
sales, and prices were just the turn easier. The market 
was very firm in the afternoon, and at the close Scotch 
showed a gain of id. per ton from the morning, and 
Cleveland 14d. About 5000 or 6000 tons of Scotch iron 
and 3000 tons of Cleveland were done. Scotch was 
also done at 43s. 84d. per ton one month, with 1s, 
forfeit in sellers’ option. The closing settlement prices 
were —Scotch iron, 43s. 74d. per ton; Cleveland, 
36s. 3d. ; Cumberland and Middlesbrough hematite iron, 
45s. 44d. and 44s. 3d. per ton respectively. Business this 
forenoon was confined to some 9000 tons, fully one-half 
Scotch. Prices were slightly easier. There was more 
doing in the afternoon, but the tone of the market was 
flat. Some 10,000 tons of Scotch changed hands, all at 
a slight reduction in price. Other sorts also declined in 
price. The closing settlement prices were—Scotch iron, 
43s. 6d. per ton; Cleveland, 36s, 14d. ; Cumberland and 
Middlesbrough hematite iron respectively, 453. 3d. and 
44s. 44d. The following are some of the prices of No. 1 
special brands of makers’ iron: Gartsherrie, 51s. 6d. 
per ton; Calder, 52s. 6d.; Summerlee, 54s.; Colt- 
ness, 57s.; Langloan, 60s.—the foregoing all shipped 
at Glasgow; Shotts (shipped at Leith), 54s. 6d.; 
Glengarnock and Carron out of the market. There are 
now 60 blast furnaces in actual operation in Scotland, as 
compared with 66 at this time last year. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
6208 tons, against 3611 tons in the corresponding week of 
last year. They included 100 tons for Canada, 1005 tons 
for Australia, 200 tons for Russia, 210 tons for Holland, 
smaller quantities for other countries, and 4408 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 317,894 tons yester- 
day afternoon, as compared with 318,789 tons yesterday 
week, thus showing a decrease for the week amounting to 
895 tons. 


Finished Iron and Steel.—The tone in the malleable iron 
trade is not just equal to what was recently expected. 
Best bar iron, which was selling at 5/. 103. per ton about 
a month ago, is now quoted at 5/. 15s., and even a little 
moré has been paid. Even a greater advance has been 





made in the prices of best iron plates. The position of 
the steel trade is getting to be stronger every day. For 
steel plates 51. 123, 6d. per ton is now asked, and for angle 
bars 4/. 17s. 6d. per ton, whereas about the middle of 
December business was done at 5/. 5s. and 4/. 10s. per 
ton respectively. The prices now ruling, however, are 
said to be still unremunerative. 


Glasgow Copper Market.—Sellers of copper were want- 
ing 41/. 7s. 6d. per ton cash last Thursday, and on the 
following day their quotation was 1s. 3d. per ton down. 
n Monday a very decided advance in price took place, 
and on Tuesday some business was recorded, at least six 
lots, or 150 tons, changing hands at 42/. 8s. 9d. and 
421. 10s. per ton three months. The turnover on this 
occasion was greater than on any day since the special 
“—— market was instituted. The metal was again 
dealt in this forenoon at 42/. 3s. 9d. three months, closing 
buyers at that figure. The cash quotation was 42/. per 
ton. 


Royal Society of Edinburgh; Mr. John Aitken on Dust 
Particles in the Air.—At last Monday’s meeting of the 
Royal Society of Edinburgh, Mr. John Aitken, F.R.S., 
read a paper recording further observations on the 
number of dust particles in the atmosphere of certain 

laces in Great Britain and on the Continent. On the 

editerranean observations had been taken at Hytres, 
Cannes, and Mentone. There the air was never found 
very pure, 600 dust particles per cubic centimetre being 
the lowest recorded. At the Italian lakes a somewhat 
similar condition of matters had been found. The 
number of dust particles when the wind was blow- 
ing up the slopes from the valleys was very much 
— than when it was blowing across the mountains. 

imilarly, on the Righi, the air was much purer when 
blowing from the mountains than when blowing from the 
plains, and as the number of particles increased the haze 
increased in the same ratio. There was thus established 
also a relation between the quantity of dust particles in 
the air and the character of the sunset. hen there 
was much dust, the lighting was warmer and softer. 
When there was little dust, the lighting was clear, cold, 
and sharp. A careful series of observations had been 
taken at Kingairloch, and these, a'ong with other obser- 
vations, had been used with the object of formulating 
constants to denote the relation between haze and dust 
particles, &c. 


Institution of Engineers and Shipbuilders in Scotland.— 
n ordinary meeting of this Institution was held last 
night, Mr. John Inglis, President, in the chair. Two new 
ordinary members and two new graduates were elected, 
one of the former being Mr. Robert Caird, Greenock. 
The discussion of the paper by Professor J. H. Biles on 
“The Strength of Large Ships” was continued and 
closed. Professor Biles made a reply to the various 
criticisms that had been made on the paper, and he 
was followed by the President. Subsequently a dis- 
cussion took place on Mr. McWilliam’s paper on 
‘* Automatic Bearing Adjustment,” the speakers being 
Mr. Carey, Mr. McWilliam, and Mr. George Russell. A 
paper was afterwards read by the last-named gentleman 
on ‘* An Overhead Power Travelling Crane,” of which a 
number of examples have now been erected in the Clyde 
district. In the discussion which ensued, remarks were 
made by Messrs. Sinclair Couper, Burt, W. R. M. 
Thomson, Barr (Kilmarnock), and the President. The 
discussion will be continued at the next meeting of the 
Institution. 


Fresh Locomotive Contracts.—Messrs. Sharp, Stewart, 
and Co., Atlas Works, Springburn, Glasgow, have just 
closed a contract to build fifteen locomotive engines of a 
very heavy class for goods traffic on the Highland Rail- 
way. With the orders now on hand it is expected that 
all departments at the Atlas Works will shortly again go 
on full time. Messrs. Neilson and Co., of the Hyde 
Park Locomotive Works, in the same district, are also 
said to have closed another contract. In this case it is for 
twenty narrow-gauge engines for the Assam-Bengal Rail- 
way Company. 


More Shipbuilding Contracts.—Messrs. William Simons 
and Co., Renfrew, have just closed a contract for another 
—— dredger for the Russian Imperial Government. 
Besides having a large lifting capacity with its buckets, 
it is to be provided with special pumping appliances by 
which the dredged material may be raised from the 
hopper and discharged through ge on shore. The 
builders have two more powerful dredgers in course of 
construction for the same Government.—Messs. Scott and 
Co., Greenock, have contracted with Messrs. Richardson 
and Co., sugar refiners in the same town, to buildasteelship 
of 3000 tons for the Javaand Clyde trade.—An order has 
been placed with Messrs. William Hamilton and Co., 
Port pgp gC for a steel screw cargo and passenger 
steamer of about 1000 tons register for the Continental 
trade of Messrs. Bailey and Latham, of Hull and London. 
She is to have triple-expansion engines powerful enough 
to develop a high rate of speed.—Messrs. Murdoch and 
Murray, also of Port Glasgow, have contracted to build a 
steel screw steamer of 700 tonsand another of 500tons, which 
are to be supplied with engines, respectively, by Messrs. 
David Rowan and Son and Messrs. Muir and Houstoun, 
both of Glasgow.—An order for six barges and two stern- 
wheel steamers has just been placed: with Messrs. Lobnitz 
and Co., Renfrew. They are to be transported to South 
America.—For the west coast of South America, Messrs. 
John Reid and Co., Limited, Whiteinch, are about to 
build a large passenger steamer.—The most important 
contract of the past week is one which Messrs. Caird and 
Co., Greenock, have closed with the P. and O. Company 
to build two large cargo steamers. They are each to be 
of 7000 tons carrying capacity, and are to besupplied with 








triple-expansion engines equal to a speed of 13 knots per 
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hour.—Messrs. John Scott and Co., Kinghorn, have secured 
orders for two large steamers, making five now in band. 
—For the Clyde Shipping Company, Messrs. W. B 
Thompson an 
to build another powerful steamer for cargo and passenger 
traffic between the Clyde and London. This is the 
eleventh order placed with the Dundee firm by the Clyde 
Shipping Company.—Messrs. William Walker, Greenock, 
have placed an order with Messrs. Russell and Co , Port 
Glasgow, for a steel sailing ship of about 1400 tons to 
Lioyd’s highest class. 


The Mining Institute of Scotland.—A general meeting 
of this Institute was held in Glasgow last Wednesday 
evening, Mr. G. A. Mitchell oouiines. Office-bearers 
were nominated for election at next meeting, Mr. Mitchell 
being recommended for the presidency in room of Mr. 
J.B. Atkinson. The following papers were discussed : 
**' The Midlothian Coal Basin,” by Mr. Martin; ‘‘ Coal 
Washing at North Motherwell Colliery,” by Mr. Hogg ; 
** The Cover of Pump Valves,” by a special committee ; 
‘** Choke Damp Poisoning,” by Dr. Thomson; ‘‘A New 
Pit Pump,” by Mr. Thomson ; ‘‘ Blasting in Coal Mines,” 
by Mr. H. Bigg Wither. Forgie read a paper 
on ‘Electric Power Plant at Drumbreck Colliery, 
Kilsyth.” 





BRIDGES OVER THE MancuesterR Suip_ CaNnAt.—In 
our description of the Manchester Ship Canal, in our 
issue of January 26, we omitted to state that our en- 
gravings of the bridges, for the Railway Deviations 
Nos. 1, 2, 3, and 4, Figs, 11, 23, 24, and 25, were pre- 
jevet from photographs by Mr. F. Birtles, of Legh 

ous3, Warrington. Mr. Birtles, we learn, is about to 
publish a series of 150 selected views, showing various 
parts of the canal during the progress of the work. 





Cast-Iron Rattway StructurEs.—There has just been 
issued Major-General Hutchinson’s report to the Board 
of Trade on the accident which occurred on December 12 
at Portsmouth Harbour station, when the roof covering the 
arrival island platform was blown down by a high gust of 
wind just as a train was leaving. Several persons were 
injured, one seriously. The fall of the roof must, Major- 
General Hutchinson says, in the absence of any other 
probable cause, be attributed to the effect of a sudden 
gust of wind during the prevalence of a gale. The zinc 
roof covering did not give way, but the wind pressure was 
transmitted towards the base of the cast-iron columns A: 
double row of which supported the roof), with the result 
that one (or more) of these was at once broken off 4 ft. 
above its base (which was bolted down to wrought-iron 
cross-girders, connecting the cast-iron columns employed 
in the substructure of the station), this being immediately 
followed by the similar fracture of the whole of the 
forty-nine remaining columns, and the fall of the roof. 
The columns were all broken in two places, the two points 
of fracture being in each column almost identical. The 
thickness of metal was intended to have been uniformly 
half an inch, and it must have been either from a deficiency 
in this thickness, or from a flaw in its casting, that the 
force of the wind was able to break a column thus weak- 
ened. Theoretically these columns should have been able 
to sustain a far greater pressure than they were ever 
likely to be exposed to. In renewing the roof, the joint 
companies intend to use wrought-iron or steel supports 
instead of cast-iron columns, and to close in the space 
(which has hitherto been open) between the valance and 
the parapet at the south side of the island platform. 





Tue ANTWERP EXHIBITION.—A meeting of the British 
Committee of the Antwerp Exhibition was held on the 
2lst inst. at the Mansion House, the Lord Mayor P - 
siding. Among those present were Sir Albert Rollit, 
M.P. (President of the London Chamber of Com- 
merce), Sir George Birdwood, Sir Charles M. Ken- 
nedy, Mr. Walter H. Harris, Mr. James Dredge, Major 
Flood Page, Mr. Edouard Séve, and Mr. Kenric B, Mur- 
ray and Mr. W, J. Soulsby (the hon. secretaries), 
Professor William Layton, of the Higher Institute at 
Antwerp, who is the secretary of the British section, 
attended on the part of the British Commissioner- 
General. Sir Albert Rollit said the Government had 
made a grant of 200/. towards the expenses of the 
British consultative committee. Professor Layton 
submitted the ground plan of the section, with 
details as to the space allotted and the general 
arrangements. It was stated that, in addition to the 
exhibitors already assured, about 110 firms had applied 
for information, and most of them, it was hoped, 
would exhibit. There would be an especially fine 
exhibit of British furniture, the present being con- 
sidered a favourable opportunity for showing art and 
decorative work, when, admittedly, many of the great 
mansions and residences throughout Belgium were being 
furnished from London and the provinces. It was also 
stated that there would be an excellent display of car- 
riages by British builders, and of photographs by English 
artists. Arrangements might be made, after consultation 
with the Customs authorities, for exhibitors to sell ex- 
hibits, replacing them by duplicates, No articles could 
be exhibited in the British section of which Great Britain 
was not the place of origin, but this did not, of course 
affect colonial wines and produce, which were considere 
British goods. Exhibits of Indian and colonial tea might 
be sold in packets, and could be tasted in the restaurant 


of the British section. The secretary tothe British Com- 
mission at Antwerp, who is now in London, will attend 
at the offices of the London Chamber of Commerce, 
pen agree Eastcheap, E.C. 

o'clock, 

hibitors, 


to-day between 12 and 1 
to answer inquiries on the part of intending ex- 





Co. (Limited), Dundee, have contracted | . 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Henry Bessemer and Co., Limited.—The annual meet- 
ing of this company has been held under the presidency 
of Mr. H. Allen, who moved the adoption of the report, 
recommending the payment of a dividend after the rate 
of 124 per cent. for the year. He said it would be unfair 
to compare the past year with several preceding years. 
Those were years of ———— and uninfluenced by any 
disturbing element, whereas last year was attended by 
very serious influences all round. Owing to the great 
strike, the company’s works were standing for three or 
four months. A worse feature in connection with the 
strike was the deviation of work into other channels. 
He was speaking of the district generally, although in 
their own case orders were cancelled and sent abroad. 
No doubt this would whet the appetite of the foreigner, 
and stimulate him to keener competition than before. A 
condition of affairs like this was well worth the considera- 
tion of the miners and their leaders. 


Armour-Plate Orders.—Messrs. C. Cammell and Co, 
Limited, John Brown and Co., Limited, and Vickers, 
Sons, and Co., Limited, have received orders from the 
Government for armour for the sides and ends of the 
citadels of the Magnificent and Majestic. The total 
weight of Harveyised steel plates required is 3000 tons, 
and this has been pretty equally divided amongst the 
three firms named. 


Brown Bayley’s Steel Works, Limited.—The report of 
the directors of this company states that the result of the 
year’s trading shows a profit of 12,728/., which, added to 
the balance brought forward from last year, 6648/., gives 
a total of 19,3777. The directors have distributed 7500/. 
in interim dividends, and they now recommend a further 
dividend of the same amount, making 15 per cent. for the 

ear. The balance, 4377/., they propose to carry forward. 

he greater part of the works were kept in operation 
during the whole of the coal strike, thus enabling the 
workmen to receive a considerable portion of their usual 
wages. 


Colliers and Compensation: A Novelty.—A singular 
case in which colliers claim compensation has arisen. 
The whole of the colliers employed at the Woolley pits 
have been served with notice to terminate their contract 
of service at the end of fourteen days. Some 500 or 600 
men have been engaged at the collieries, but they have 
been idle for some weeks. It is stated that, having re- 
sumed work after the great struggle, they were employed 
as usual until December 31 last. Without any notification 
the Woolley collieries have not since resumed operations. 
The case has been laid before the Yorkshire Miners’ 
Association and the district, it ory pointed out that if 
any of the workmen had absented themselves from work 
fora single day without permission, they would have 
been liable to be fined at the pit or taken before the 
magistrates. They submit that they have been unemployed 
without notice, and are entitled to compensation. The 
claim of the men is to be prosecuted, and the result will 
be watched with great interest. 


Yorkshire Miners’ Association: New Demands. —A 
special meeting of the council of this association was 
held on Monday, when it was decided that recommenda- 
tions should be sent to the Miners’ Federation of Great 
Britain, urging them to consider the questions of ‘riding 
men against men, ” and (2) the desirability of ‘‘ playing” one 
week in each quarter, with a view of preventing too great 
an accumulation of stocks of coal at the pits. The ques- 
tion of riding men against men has been frequently before 
the miners of Yorkshire. It has been thought for a long 
time that when men are ascending or descending the pits 
only one of the cages should be occupied. It isat present 
illegal to draw men against minerals, and until a few years 
ago it was the custom in the county to allow only one 
cage, with men in it, to be in the shaft at one time. 





MISCELLANEA. 

AT a meeting of the King’s College Engineering Society, 
held on Friday, February 9, a paper on ‘‘ The Transmis- 
oo . Pe ” was read by Mr. P. R. Cobb, Stud. 

nst. C.E. 


At a meeting of the Newcastle-on-Tyne Association of 
the Students of the Institution of Civil Engineers, held in 
the Durham College of Science on the 14th inst., a paper 
on ‘Bridge Floors” was read by Mr. G. F. Jackson, 
A.M. Inst, C.E. 


The Midland Railway Company have introduced a 
— by which, when through exceptional circumstances 
the men working goods or mineral trains cannot complete 
the work without making excessive hours, relief can be 
obtained by the guard telegraphing the facts to a con- 
venient station. 


Mr. A. T. Walmisley, engineer to the Dover Harbour 
Board, has been elec resident for 1894 of the London 
and Suburban Railway Officials’ Association, which will 
commemorate its twenty-first year by a dihner at the 
Criterion Restaurant, London, on Saturday next, 
February 24. 


Messrs. Cochrane, Grove, and Co., of Middlesbrough- 
on-Tees, have contracted to supply the Bradford Town 
Council with 17,000 tons of cast-iron pipes and special 
castings required in connection with new water works 
now on hand in the Nidd Valley. The consideration 
expressed in the contract is 70,584/. 1s. 8d. 


At the meeting of the Yorkshire College Engineering 
Society held on Monday, the 12th inst., the following 
_ were read and discussed: ‘‘On the Strength of 

nuckle Joints,” by Mr. J. C. Cornock; and ‘‘On the 
Explosion of Mixtures of Gas and Air,” by Mr. Firth. 





Some experiments on calorimetry were also explained by 
Messrs. J. and C. H. Duncan. 


The North British Railway Company are to extend the 
present Methil Dock and to construct a breakwater for 
the better shelter of the harbour, from designs by Messrs. 
Cunningham, Blyth, and Westland, civil engineers, 
Edinburgh, at a cost of about 200,000/. The construction 
of these works has been placed in the hands of Mr. 
John Jackson, contractor, of Westminster. 


Last Tuesday was the day fixed for Sir Benjamin 
Baker to meet, in Cairo, M. Beulé, an Inspector-General 
des Ponts et Chaussées, and M. Torricelli, who, with 
M. G. Zuppi, is the author of two works on reservoirs in 
Algeria, France, Belgium, and Spain. These three engi- 
neers will constitute a commission of technical advisers to 
report on the various proposed works for water storage on 
the Nile, referred to in our last issue. 


The traffic receipts for the week ending February 11 on 
thirty-three of the principal lines of the United Kingdom, 
amounted to1,350,965/., which was earned on 18,522? miles. 
For the corresponding week in 1893 the receipts of the 
same lines amounted to 1,296,196/., with 18,300} miles 
open. There was thus an increase of 54,7692. in the 
receipts, and an increase of 2224 in the mileage. The 
aggregate receipts for six weeks to date amounted on the 
same thirty-three lines to 8,027,687/., in comparison with 
7,682,7682. for the corresponding period last year ; in- 
crease, 344,919/. 


The Board of Trade report on the working of the 
Boiler Explosions Acts for the year 1892-3 has lately 
been issued. In the twelve months ended June 30, 1893, 
preliminary inquiries, or formal investigations, were held 
in 72 cases of bursting, by which 20 persons were killed 
and 37 injured. Of the 72 cases 12 were of heating 
boilers, and of these 11 took place from the 27th to the 
30th of December, 1892, the cause in each case being the 
choking of a portion of the pipes with ice. The report 
suggests that the large number of explosions of such 
boilers was due to the fact that a severe frost was 
experienced at atime when places heated by them usually 
were closed, and to the want of caution shown by the 
persons in charge of the boilers in neglecting to ascertain 
whether the connections and outlets were free from ob- 
struction before the fires were relighted. 





ACTION OF THE Eppw VALE Street, Iron, AND CoAL 
Company, LIMITED, AGAINST A LaTe Drrecror.—An 
important case having reference to the company laws was 
decided in the Chancery Division of the Law Courts last 
week before Mr. Justice Kekewich, when the Ebbw Vale 
Steel, Iron, and Coal Company, Limited, brought an 
action to recover 8125/. from Mr. Jacob Higson. The 
sum in question was alleged to have been received by him, 
as managing director of the company, in excess of the 
remuneration due to him as a director and consulting 
engineer to the undertaking. From the evidence tendered 
it appeared that Mr. Higson, in defiance of the articles of 
association, was appointed both managing director and 
consulting engineer, and drew the fees for both appoint- 
ments. The majority of the shareholders appear to 
have been in ignorance of this arrangement, the 
facts only becoming generally known when the direc- 
torate was practically reconstituted on the appoint- 
ment of a committee of investigation into the affairs 
of the company in 1891. In delivering judgment 
his lordship remarked that the proceedings of the 
directors did not seem to have been governed by a 
strict adherence to their rules. He was not now trying 
the directors, but in finding judgment against Mr. Higson, 
it was quite possible that they were personally liable to 
refund the money to Mr. Higson. In conclusion, he 
directed the latter to refund to the plaintiffs all that he 
had received since September 6, 1882 (viz. , 7875/.), together 
with interest at 4 per cent. per annum, certain deductions 
for travelling expenses being, however, allowed. 





PROGRESS OF THE Basic on THOMAS-GILCHRIST PROCESS 
DURING THE TWELVE MONTHS ENDING DECEMBER 31, 1893. 
—The total make of steel and ingot-iron from phosphoric 

ig-iron during this period amounts to 3,638,556 tons, 
ing an increase over the make for the previous twelve 
months of 435,916 tons. Of this the basic Bessemer was 
2,808,241 tons, and the basic open-hearth 830,315 tons. 
Of the steel containing under .17 per cent. of carbon, the 
basic Bessemer produced 2,304,881 tons, and the basic open- 
hearth 596,716 tons. 874,000 tons of slag were produced 
with the steel, containing about 36 per cent. of phosphate 
of lime, nearly the whole of which was used as a fertiliser. 
The makes of the various countries for the twelve months 


ending December Pat 1893, and December 31, 1892, 








respectively, are as follows : 
1893. 192. 
tks | With | | With 
Total. Under.17 Total. | Under.17 
per Cent. | per Cent, 
Carbon. | Carbon, 
England .. ..| 358,086 | 203,445 | 406,839 | 317,583 
Germany and Luxem-| 
urg ae ..| 2,844,754 1,971,441 | 2,013,484 | 1,616,783 
Austria and Hungary| 314,992 | 229,957 122 | 212,408 
--| 868,017 | 243,263 287,528 196,190 


France .. oa 
Belgium, Russia, and 
United States of | 
America -| 257,757 | 163,491 206,667 | 129,028 


| 8,638,556  2,901,f97 3,202,640 2,471,992 
| i i 
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160-TON CRANE AT H.M. DOCKYARD, CHATHAM. 
CONSTRUCTED BY MESSRS. TANNETT WALKER AND C©O., ENGINEERS, LEEDS. 
(For Description, see Page 259.) 
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Austria, Vienna: Lehmann and Wentzel, Kiirntnerstrasse. 

Capsz Town : Gordon and Gotch. 

EpInBuRGH : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, Librairie arene, & . 
Rue de la Banque; M. Em. Terquem, 31bis Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See below.) 

Germany, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 
Leipzig : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Giaseow : William Love, 
Inpv1A, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

ITraLy : U. Hoepli, Milan, and any post office. 

LIVERPOOL: Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

New SoutH Wags, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SoutH), Brisbane : Gordon and Gotch. 

(NortH), Townsville: T. Willmett and Co. 

RortrerRDAM : H. A. Kramer and Son. 

Soutu AustrauiA, Adelaide: W. C. Rigby. 

UnitTEp Statss, New York : W. H. Wiley. 53, East 10th-street. 

Chicago: H. V. Holmes, 44, ‘Lakeside Building. 

Vicror1A, MELBOURNE: Melville, Mullen and Slade, 261/264, Colli 
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gs ADMIRALTY PRAOTIOE. , 

For some time past there has been a growing dis- 
content on the part of contractors at the treatment 
to which they are subjected by the Admiralty. It 
is a question upon which we should have felt it our 
duty to treat had our hands been free, but, although 
we have been privy to many acts of injustice, we 
have had to withhold our pen, because the informa- 
tion has generally come to us ‘‘ in confidence.” We 
have been more than once urged, by those who 
have suffered, to protest against abuses, but when 
we have expressed our willingness to do so, we have 
| generally been met by an interdict. ‘‘ Whatever 
you do, do not let my name be mixed up in the 
matter,” say our informants ; and this timidity on 

















63 | the part of contractors has tied our hands. It is 


little use bringing general accusations against Go- 
vernment departments. To speak at large natur- 
the public requires 
specific instances. 

One cannot help sympathising with Government 
contractors in their desire to keep in the back- 


9|ground. It is the old tale, no one wants to bell | 8T°¥ 


the cat ; and a public protest against actions, how- 
ever arbitrary or unjust they may be, is looked 
But although 
in reticence 
in these matters, it is easy to carry the doc- 
even beyond the 


|| limits of prudence; from what is said, it would 


appear that such limits have been for some time 
exceeded. Had those important firms of contrac- 
tors, whose murmurs have been growing louder and 
louder during the past few years, but taken heart 
of grace and ventured on a joint representation of 
their grievances to the Board of Admiralty, they 
need have feared no loss of Government patronage. 
They might even with advantage take steps to 
make their wrongs publicly known, for there is 
nothing more timid than your average Admiralty 





official, be he politician or clerk, when people begin 
to talk outside, and there are threats of questions 
in Parliament. Possibly a single firm might be 
boycotted for daring to raise a voice of protest ; 
but the Admiralty would not venture on such a 
step as to cut off the whole of those large and im- 
portant contractors who have of late been exclaim- 
ing against their treatment, in all ears excepting 
those which it would be most creditable to assail. 

We have not very much sympathy with these 
timid malcontents who let ‘‘I dare not” wait upon 
‘“*T would,” each hoping that a more courageous 
brother would bear the brunt of the attack ; and 
we should be disposed to let the matter rest were 
it not that far wider interests are involved than 
those of the contractors themselves. We hear a 
good deal at times about the unrivalled resources 
of this country, due to the great private engineering 
and shipbuilding establishments of the kingdom. 
It is a reserve of force to which it would be difficult 
to attach too much importance ; and yet it would 
almost seem as if the Admiralty had been doing 
their best to neutralise it of late. It is not within 
our power, for reasons already stated, to give all 
the proofs in our possession of this grave accusation, 
and we can do little more than register a protest— 
a protest which, we are quite aware, will be in- 
effectual unless the Navy contractors follow it up 
with more courage and spirit than they have yet 
shown. 

It is now some years since the Director of Naval 
Construction, Mr. Nathaniel Barnaby, stated in 
public that private firms building large warships 
seldom made a profit on their contracts. What 
was true then is still more so now, and it is an 
open secret that more than one of the large ship- 
building and engineering companies attribute the 
recent lack of dividends to having taken a Navy 
contract. Yet the price the nation pays for its 
warships is no light one, be they built in the Royal 
dockyards or by private firms, and there should, 
in the latter case, certainly be a margin for profit. 
How, then, is this margin turned into a balance on 
the wrong side of the books ? 

The terms of the contracts made between the 
Lords Commissioners of the Admiralty and the 
firms who supply engines and ships for the Royal 
Navy, are so one-sided, that no manufacturer would 
think of agreeing to them if he were dealing with 
a private person. Everything is left in the hands 
of one party to the agreement—the Controller of 
the Navy ; who has power to settle all controversies 
that may arise. In undertaking to build a ship for 
the Government, the contractors, practically and 
actually, put themselves in the hands of the Ad- 
miralty. The clause in the agreement runs thus: 

‘Tf any doubts, disputes, or differences shall arise 
between the officers or agents appointed to inspect the 
works herein contrac’ to be performed, and the con- 
tractors, or between the commissioners and the contractors, 
as to the meaning of this contract or any part thereof, 
or as tothe liability, or the extent of the liability, of the 
contractors or the commissioners under it, or as to the 
amount payable to the contractors, or as to the time when 
the same is payable, or as to the contractors failing to 
perform this contract, or as to any other matter or thing 
in anywise relating to this contract, or incident thereto, 
or to the construction and performance thereof, such 
doubts, disputes, or differences shall from time to time be 
referred to or decided by the Controller, for the time 
being, of Her Majesty’s orn who shall be competent to 
enter on the subject-matter of such doubts, disputes, or 
differences, with or without formal reference or notice to 
the parties concerned or either of them, and who shall 
decide and determine thereon, and the order and award of 
the said Controller shall be final and binding om the con- 
tractors and the commissioners respectively. And it 
shall not be competent for the contractors or the com- 
missioners to except, at law or in equity, to any hearing 
before or determination of the said Controller, on the 
nd of any want of jurisdiction, excess of authority, or 
irregularity of proceeding, or otherwise howsoever ; but 
all matters made the subject of any such hearing or deter- 
mination, or included in order or award, shall be held and 
deemed, both at law and in equity, to have been properly 
adjudicated.” 

It will be seen from this quotation that con- 
tractors deliver themselves up unconditionally into 
the hands of the Controller, depending only on the 
good faith of an important Government depart- 
ment ; for it is amusing to notice that though the 
commissioners themselves are bound by the decision 
of the Controller, yet the Controller is either a 
servant of the Board—the commissioners repre- 
senting the Crown—or a member of the Board. 
In any case he is practically legislating for himself 
and his department. 

The dependence on the good faith of the Ad- 
miralty answered well enough in former days, but 
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matters have altered very much of late, and now 
efforts are made to take advantage of contractors 
which border very closely on sharp practice ; cer- 
tainly they include courses to which no shipowning 
firm of high standing would descend. To any one 
who reads an Admiralty specification through, 
it is evident that many points are left to be 
settled as the work proceeds. In ordinary mer- 
cant le vessels these matters are left very largely 
to the builders, the owner trusting to pre- 
cedent or to the regard of the firm for its good 
name. In the case of vessels for the Navy, every- 
thing has to be vouched for, and the contractor has 
no initiative. Each detail must be approved by the 
Admiralty. In order to carry out this system, over- 
seers are appointed to be always at the yard, whilst 
other Admiralty officials visit the work at times. 
Ships have to be built in accordance with approved 
Admiralty practice, but as the practice is continually 
changing, it is difticult for even the overseers to 
know what is required ; and it is probably for this 
reason that no two of them ever agree. The con- 
sequence is endless delays whilst the overseers are 
referring to the Admiralty, and the Admiralty is 
settling with the dockyards, which have to be con- 
stantly consulted. The Admiralty overseers are men 
holding subordinate positions in their department, 
and have no power to decide anything on their own 
authority. Sketches are sent to the contractors 
showing the required arrangement of parts, and it 
is the duty of the contractors to transform these 
sketches into detailed drawings, of which many sets 
have to be made. Contractors complain that the 
sketches are most incomplete, and that, moreover, 
they are often supplied with several different sketches 
referring to the same subject, and these sketches do 
not agree. Under these circumstances the drawings, 
when prepared by the contractors, are often rejected 
by the Admiralty, and the whole work has to be gone 
through again. Often sketches are sent by the 
Admiralty, and when the work has been some time 
in progress it is stopped and other arrangements 
are made. The interference of the dockyards is a 
serious cause of delay in the progress of contract 
work. Sketches are sent backwards and forwards 
between the Admiralty and the dockyards, so that 
it is often months before a piece of work can be gone 
on with, whereas it may be required to be done at 
once in order to enable the construction of the ship 
to proceed. It would be difficult to overestimate 
the loss to contractors that has been caused by 
the delays and alterations due to the inefticient 
manner in which Admiralty business is carried out 
in this respect ; and to the trouble caused by the 
too numerous inspectors and overseers, with ideas 
of their own, which they are anxious to see 
carried out, but who have not the power to decide 
anything. 

In the matter of ‘‘ extra works,” Admiralty con- 
tractors also have much to complain about. These 
additions to the contract are forced on the con- 
tractors who supply ships and machinery to the 
Navy, whether they will or not, and the Admiralty 
settle on the price, arbitrarily paying just what 
they please, apparently giving little heed to the 
actual cost. One large firm of shipbuilders in the 
north lost a very large sum of money lately by the 
price awarded to them for extra work and altera- 
tions being below their prime cost ; and on all sides 
one meets with complaints on this score, such as 
were not heard formerly. It is said that the 
Admiralty oflicials do not trouble very much about 
getting out the price of extra work in detail. In- 
deed, the action of the Admiralty in regard to 
extras is little less than a public scandal. 

A good many complaints are made just now 
about the action of the Admiralty in machinery 
design. Contractors often say that certain details 
are forced upon them ; and if mishap occur, they, 
the contractors, have to put it right at their own 
expense, and they also suffer the loss of prestige 
which follows on failure of teir machinery. It is 
evident that the whole field of engineering know- 
ledge cannot be centred at the Admiralty ; and it 
seems but right that those who bear the responsi- 
bility should have control of the design, so long 
as the conditions of trial are fulfilled, and ample 
provision be made for safety and durability. 





INDUCTIVE TELEGRAPHY. 

Some interesting facts were brought forward in a 
paper entitled ‘‘ Electric Signalling without Wires,” 
read by Mr. W. H. Preece, C.B., F.R.S., before 
the Society of Arts on last Wednesday night. The 





name of the paper, as Mr. Preece subsequently 
acknowledged, is somewhat of a misnomer, as wires 
play a very important part in the experiments with 
which he has been concerned. In short, under the 
name of ‘cross talk,” the phenomena in question 
are more or less familiar to every telephone-user, 
most of whom at some time or other have had the 
exasperating experience of hearing with great clear- 
ness the confidential communications going on be- 
tween two subscribers on a neighbouring wire, 
whilst totally unable to hear a word from the 
particular party with whom they wish to converse. 
Mr. Preece’s experiments have been simply ‘‘ cross 
talk’ on a large scale. His attention, he states, 
was first drawn to the subject in 1884, when it was 
found that telegraph messages, passing along the 
wires laid under the Gray’s Inn-road, could be dis- 
tinctly read by means of a telephone connected to 
the line passing over the house tops, some 80 ft. 
above the street. The old-school electricians, who 
knew not Maxwell, attributed the effects solely to 
leakage, but experiments since made have ap- 
parently proved this contention to be inad- 
missible, and that the phenomenon was in 
the main one of induction. Many experi- 
ments were made on behalf of Mr. Preece by 
various of the Post Office officials. Thus, in 1885, 
Mr. A. W. Heaviside showed that ordinary tele- 
graph-working currents produced disturbances at a 
distance of 2000 ft., and in the case of the parallel 
lines of wires between Durham and Darlington 
the effects were still perceptible, though the wires 
were 10} miles apart. Indeed, Mr. Preece claims 
to have detected inductive action between the lines 
from Newcastle to Jedburgh, and from Gretna 
Green to Shap Fell, in spite of the 40 miles by 
which they are separated. 

In 1886 further experiments were made on four- 
teen miles of telegraph line on either side of the 
Severn. In this instance the average distance 
between the lines was 4} miles, and there were no 
intermediate cross-conductors which might vitiate 
the conclusiveness of the experiments. As a pro- 
tection against earth leakage, the circuit on either 
bank was completed by wires passing far inland, 
in the one case through Stroud and in the other 
through Monmouth. Weak disturbances, evidently 
due to induction, were detected, and still more con- 
clusive results were obtained in repeated observa- 
tions in 1889. By means of still further experi- 
ments made by Mr. Gowey near Porthcawl, in South 
Wales, it was proved that the effects could be pro- 
duced as easily in air as in water, and general data 
were collected, all tending to prove that the effect 
was one of induction and not conduction. 

The matter seems then to have remained in 
abeyance in this country, though, it may be 
noted, in America inductive telegraphy had been 
successfully established between a moving train and 
the wires alongside the track, but in 1892 Mr. 
Preece got the Treasury to provide funds for test- 
ing the practicability of the system as a means of 
communication between the shore and isolated light- 
houses and lightships. The trials were made between 
Lavernock Point, on the Welsh side of the Bristol 
Channel, and two islands, the Flat Holm and the 
Steep Holm, of which the former lies 3.1 miles, 
and the latter 5.35 miles from the Welsh shore. 
Along the cliffs at Lavernock Point, some 70 ft. 
high, two lines of wire, connected so as to form a 
my conductor, were stretched on 20-ft. posts for 
a distance of 1267 yards. The wires were of 
copper, and weighed 400 lb. per mile. The earth 
formed the return circuit. A gutta-percha cable 
600 yards long was laid on the Flat Holm and 
parallel to the land line at Lavernock Point. On 
the mainland a two horse-power Marshall engine 
and a Pike and Harris alternator giving 192 
complete alternations per second, and capable of 
furnishing a current of 15 ampéres at 150 
volts, was connected to the line there. Under 
these conditions no difficulty, save one, was found 
in communicating with the Flat Holm. This 
single difficulty was the necessity of attracting the 
attention of the attendant on Flat Holm when- 
ever it was desired tosend amessage. When, how- 
ever, it was attempted to communicate in the same 
way with Steep Holm, the experiment failed, as, 
though interaction between the island cable and the 
main line was perceptible, intelligible signals could 
not be sent, and it was evident that more powerful 
currents or longer lines would be needed if success 
were to be obtained. The most notable result of the 
experiments carried out off Lavernock Point have, 
however, yet to be recorded. A cable was provided 





which was attached to a steam launch in such a 
way that when the launch steamed forward the 
cable rose to the surface, sinking again when the 
launch stopped. It was then found that when the 
cable was more than a certain distance from the 
shore, no signals could be detected when the cable 
was submerged, whilst when it was at the surface 
they were perfectly distinct. Mr. Preece concludes 
from this that the inductive radiation from the shore 
line was reflected, like light, from the surface of the 
water, and hence, when the cable was submerged, 
this radiation did not reach it, and no induced 
currents were, therefore, to be detected. In further 
experiments at the Conway estuary it was found 
that, with both sending and receiving lines sub- 
merged, signals could be easily sent from one line 
to another. To still further elucidate matters, very 
careful experiments were made in Scotland, where, 
on either side of Loch Ness, there is a telegraph line, 
the average distance between the two being 1} 
miles. A 5-mile length of line was taken on each 
shore, and the circuit completed by carrying lines 
inland in the one case to a point 9 miles from the 
loch, and in the other to one 6 miles away. Under 
these conditions it was found that not only was it 
possible to communicate between the two lines by 
telegraphy, but audible speech could be transmitted, 
and in the case of telegraphy the signals were so 
loud that no call was required. An interesting 
point was also noted in these experiments, viz., 
that there was a particular frequency at which the 
communication was clearest. As this periodicity 
differed from the natural period of vibration of the 
telephone diaphragms, it was evidently a resonance 
effect. 

In concluding this paper Mr. Preece stated that 
there would be no difficulty in establishing com- 
munication on this basis between England and 
France, and he even suggested the possibility of 
interplanetary signalling. 

In the discussion following the reading of the 
paper, Mr. W. P. Granville maintained that the 
effects in question were really due to leakage and 
not to induction, and described experiments made 
by himself in conjunction with the late Mr. Wil- 
loughby Smith, in which communication was most 
certainly established by these leakage currents 
through a distance of 60 yards of sea water at the 
Needles, Isle of Wight. Also at Yarmouth sig- 
nalling had thus been effected between the shore 
and a boat a quarter of a mile away. As a crucial 
test he suggested that Mr. Preece should repeat his 
experiments with continuous currents. 

Mr. Alexander Siemens pointed out that the 
complete metallic circuits adopted in Mr. Preece’s 
experiments seemed to preclude the possibility of 
the effects being due to leakage, and Mr. Preece, 
in reply, stated that he had experimented consider- 
ably with leakage currents, and had succeeded in 
communicating in this way between the mainland 
and the Isle of Wight. In the experiments described 
that evening, however, it had been positively proved 
that the effects produced were due to induction, and 
not to leakage, the two methods being essentially 
dissimilar. 





WHY WE NEED A NAVY. 

THE Royal Statistical Society, which does so 
much good work in an unobtrusive way, deserves 
more especially the thanks of the country just now 
for having afforded a platform from which Lord 
George Hamilton impressed on the people of these 
islands their first and paramount national duty. 
The paper which the ex-First Lord of the Ad- 
miralty read at the last meeting of the Society, 
held on Tuesday last, was entitled ‘‘ Ocean High- 
ways: their Bearing on the Food and Wages of 
Great Britain,” and in describing the manner in 
which, by sea route, we get and distribute the 
necessaries or luxuries of life, the need for protec- 
tion of the streams of communication became mani- 
fest. England is, in very truth, the heart of com- 
merce, and without circulation this heart would 
die. How to protect and preserve the channels 
through which circulation is carried on is, as we 
have said, the first duty of the country; but 
it is a duty which, in the present day, the 
average citizen seems slow to recognise. The 
defect arises chiefly through want of knowledge, 
for the English are a provident race; and it is 
therefore more especially the proper function of 
those who, like Lord George Hamilton, have been 
brought face to face with these subjects, to en- 





lighten the less well-informed. Nothing could be 
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more conclusive than the statistics contained in 
the paper under notice. 

‘*Free-trade” (the quotation marks are neces- 
sary), which has made the industrial expansion of 
Great Britain possible, has also had the effect of 
building up a community upon a basis so artificial 
as has not before been recorded in the history of 
nations. To find anything like a parallel to our 
military position, we must go back to the single 
city republics of the middle ages. Just as they 
were liable to be shut up within their walls and 
starved into submission by a besieging force, so 
may we be inclosed within our wall of coast-line, 
which encircles a territory unable to feed all those 
that dwell within it. As the older communities 
would have been thought to deserve annihilation if 
they had only provided sufficient soldiers to man 
the walls, so shall this country deserve to starve if 
instead of providing a fleet adequate to keep open 
its ocean routes, it remains content with a force 
only sufficient to prevent penetration within its 
boundaries of a hostile force. 

For now close on a hundred years our mastery of 
the sea has not been challenged, and since then a 
new England has arisen; not only a different 
generation, but another people, living under 
economic conditions as widely differing from those 
which existed at the commencement of the century, 
as England at the latter time differed from England 
as the Conqueror found her ; indeed, from our pre- 
sent point of view, the divergence is wider, for at 
both the two latter periods the people could live on 
the produce of the land: now we must import or 
starve. 

There is no need, however, to go back to the first 
years of this century to impress this moral. Turn- 
ing to Lord George Hamilton’s admirably arranged 
statistics, we find that in 1850 the total entrances 
and clearances were under 40 million tons; in 1860 
they were under 59 million tons ; in 1870 they had 
reached 73 million tons ; in 1880 they had grown 
to 133 million tons ; and in 1890 the total had 
arrived at the high figure of 164 million tons. 
During this period of 40 years the population rose 
from 27,721,056 to 38,101,975; and not only has 
the number of people in these islands increased, 
but their individual dependence on foreign food 
supplies has grown also. The following Table, 
taken from Lord George’s paper, shows the increase 
of consumption per head of the population of food 
imported from abroad : 
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Lord George Hamilton rightly says that such an 
increase of population in so circumscribed and long 
settled a country, accompanied by such a rise as 
has taken place in wages, and such a fall in price of 
the main necessaries of life, is without precedent. 
We do not, however, quite agree with the lecturer 
in placing the chief cause of this prosperity to the 
command we have held of the ocean highways. No 
doubt undisputed sea communication with foreign 
lands has been a necessary factor to success, but 
the moving cause was the start given to Great 
Britain in the industrial arts by the genius of a 
few great originators—at the head of whom stands 
James Watt—and the business capacity of a vast 
multitude of unrecorded workers. None the less is 
it necessary, in order to keep that which was first 
won for us by our fathers, that we havea naval force 
adequate to protect the sea routes through which 
alone we preserve our national existence ; indeed, 
to all but the strongest and the fittest to survive, 
even individual existence. 

We are apt to congratulate ourselves on our 
material prosperity, and, as Lord George says, our 
great achievements are worth recording and eulo- 
gising ; but it is well to remember that they carry 
within them the germ of an ever-present and ever- 
increasing danger. ‘‘Free and independent,” Lord 


George continues, ‘‘are the two epithets by which 
Englishmen love to describe their characteristics, 








their country, and their customs. Free we may be, 
but independent we certainly are not. We are less 
self-contained, less self-supporting, and more de- 
pendent upon others than any great nation of the 
past or present, and our actual and relative de- 
pendence upon others must increase year by year, 
for we cannot go back and attempt to reverse the 
policy of free imports, the result and benefits of 
which have alone enabled a dense population of 
nearly 40,000,000 to be packed into these islands 
under conditions of comfort and improvement.” 

The reasons of this comfort and improvement 
are obvious. It is because we have been able to 
take to ourselves a larger portion than would, 
numerically, fall to our lot of the more profitable 
part of the world’s work. We spin and weave by 
highly specialised machinery ; we produce engines, 
boilers, steamships, locomotives, machine tools, 
cutlery, agricultural implements, field tools, and, 
indeed, almost all kinds of manufactured goods. 
Other countries send us the raw produce of the 
earth, and pay us for turning it into things for 
man’s use. That is our vocation. Destroy it, and 
we sink into decrepitude and decay, such as has 
always fallen to the lot of peoples once great, who 
have, by their own folly, suffered their greatness to 
be wrested from them. 

An acre of land upon which is built a cotton 
factory may supply surface area by means of which 
hundreds of persons are supported ; devoted to the 
growth of corn or rearing of beasts, it would scarce 
give necessaries for a single soul. Still, all the 
hundreds of cotton-mill operatives must have their 
corn and meat, so that it is necessary the area for 
its growth must be found elsewhere, and a free 
route over which to bring the produce must be kept 
open, or the people would starve. 

Lord George Hamilton gives the figures by which 
these elementary principles may be treated quanti- 
tatively. In the year 1890 the total tonnage 
entered and cleared in the foreign trade only at 
ports in the United Kingdom was 74,283,000, but the 
total amount similarly cleared with cargoes only was 
62,836,000. Out of this total 16 per cent. was by sail- 
ing ships. Probably under conditions of warfare this 
sailing tonnage would all disappear, the vessels being 
laid up, or, at any rate, not coming to our shores ; 
but, as the paper points out, this reduction of vessels 
would not be confined to sailing craft. The mer- 
chant steamers belonging to Great Britain and her 
colonies are 7075 in number, with a gross tonnage 
of 9,544,394 tons; those of the rest of the world 
being 5583 in number, with a gross tonnage of 
5,720,024. The following Table, compiled from 
Lloyd’s ‘* Warships of the World,” gives the number 
of British vessels of 12 knots and upwards. 





Speed. Number of Steamers. Gross Tonnage. 

19 knots and above 19 77,303 
18} ,, Tae 4 6,874 
ae 21 46,822 
174 5, 14 66,489 
oo 24 40,100 
164 ,, 12 27,210 
| ae 26 66,062 
154 ,, 13 32,222 
15 ,, Bl 111,188 
144 ,, 24 59,028 
14 ,, 103 269,289 
134 ,, 45 116,082 
IS 4s 145 356,881 
mm. 80 209,105 
12 ,, 188 450,820 

Total 769 1,935,475 


From this it will be seen that only 20 per 
cent. of our total tonnage has a speed of 12 knots 
and upwards; the remaining 80 per cent. have 
probably a low proportion of speed. According 
to a paper read by Mr. Glover, ‘the amount of 
steam tonnage of all nationalities cleared in 1890 
in the British ports in foreign trade alone was 
52,455,760, having risen from 32,121,056, the 
amount cleared in 1880, being an increase of 
20,334,704 in a decade. Assuming that we retain 
60 per cent. of this vast increase in war time, and 
that our clearances were not affected to a greater 
extent by any combination against us, we havea 
reduction of about 8,000,000 tons on a total of 
52,455,760 tons, being equal to a fall of over 15 per 
cent. This, together with the fall of 16 per cent. 
in the sailing clearances, makes a total reduction of 
over 31 per cent., or nearly a third of our total 
clearances.” 

It is difficult to say how far the slower vessels of 
the cargo steamer type would be able to keep 
running in the case of a fairly well contested 
maritime war. The result, of course, would chiefly 
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depend on the vigilance with which ocean routes 
were protected ; a matter which brings us back to 
our point of departure. 

The paper gives Tables in which details are set 
forth of the various descriptions of foodstuffs 
which are imported into this country. These are 
too voluminous for us to quote here in full, inte- 
resting as they are. It would appear, however, 
that the rise in the value of some of the chief 
articles of imported food, during twenty years 
from 1871 to 1891, was from 64,713,000. to 
115,487,0001. The constant fall in the price of the 
articles makes, however, any money value a de- 
lusive test as to real amounts. The figures are 
taken from the report of the Board of Agriculture, 
and the same document affords data for estimating 
the home production of food in the United King- 
dom by giving the areas under cultivation and 
under grass, and the numbers of cattle and sheep. 
These figures we quote in the accompanying Table: 











| 
| Percentage 
i 299 | of Increase 
1872. 1892. | or Decrease 
between 
1872-92. 
Cultivated area . acres 46,869,000 7,978,000 + 23 
Corncrops .. co 11,698,000 9,329,000 — 20.2 
Wheat crops. . a ae 3,840,000 2,299,000 — 40.1 
Permanent grass .. ,, | 22,838,000 27,533,000 | + 20.5 
Number of cattle .. .- 9,719,000 | 11,519,000 | + 18.5 
a sheep .. . 32,247,000 38,648,000 | + 43 








In order that the value of these facts may be 
better appreciated, the following figures from the 
census are added : 





| Percentage of 





—_ 1871. | 1891. Increase between 
| | 1871-01. 
Population ... No.| 31,556,000 | 38,109,000 20.7 
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Taking the figures given in the paper, we find 
that foreign imported food produce has increased 
enormously, about 88 per cent.; that the home 
production of food has been practically stationary ; 
and that the growth of the population during the 
same period has been at the rate of 20.7 per cent. 
The ratio of increase of foreign food, as shown by 
these Tables, has therefore been much in excess of 
the ratio of increase of the population it supplied, 
and it consequently follows that, at the present 
rates of consumption, a much larger proportion of 
the whole population are now dependent upon 
foreign food than was the case twenty years back. 

There is no need to follow Lord George in his 
analysis of statistics in regard to those imports 
which are not actual necessaries, but have almost 
become such to civilised humanity ; such as tea, 
coffee, tobacco, &c. Doubtless life could be very 
well supported without such ‘ luxuries,” though 
what pressure would be brought to bear by the 
people on the Government, in regard to concluding 
peace, by the absence of these articles, is a question 
the politician might with advantage consider. 
Mr. Stephen Bourne, the well-known statistician, 
has pointed out that between the years 1876 
and 1891 out of 33 millions of inhabitants in 1876, 
18 might be deemed to be provided for from home 
sources and 15 from foreign supplies ; but that in 
1891, out of 38 millions of inhabitants, 164 de- 
pended on home and 214 on foreign supplies ; or, 
in other words, that in 1891, 55 per cent. of the 
food at present consumed in this country came 
from abroad. On that estimate every inhabitant in 
these islands is dependent for his food for 189 days 
in the year upon foreign imports, and if these 
imports suddenly ceased, he would be foodless for 
over six months in the year. 

The above figures should serve to bring home 
to the average Briton what would be meant by 
paralysis of the main arteries of supply and de- 
mand in regard to the transport of food ; but the 
shutting of the means of communication by which 
raw material is brought to this country and manu- 
factured goods are taken out, would be only less 
serious. In the discussion which followed the 
reading of the paper, reference was made to the 
Lancashire cotton famine, which was the result of 
the civil war in America. Here only one article 
of manufacture—it is true one of the most im- 
portant—was cut off, and yet how widespread was 
the distress! In that case, also, what the cotton 
districts suffered was partly compensated for by 
increased activity in the woollen trade, but in 
the closing of our trade routes every branch 








of manufacture would suffer. It is the poorer 
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classes who risk most—on whom the brunt 
of the burden would fall. Emigration, even if 
possible, would not relieve the distress, for even 
now the labour markets of all settled lands are well 
supplied ; at least they would not provide for such 
a rush as would be meant by the working people of 
this country seeking en masse an asylum abroad. 
The rich might go. Capital is always welcome. 
But the poor would have to stay and suffer. It is 
a terrible picture, such as in magnitude and intensity 
of misery combined has hardly been paralleled in 
the history of civilised nations. It behoves us to 
see how near the probabilities are to possibilities ; 
and the paper of Lord George Hamilton is a most 
valuable addition to our knowledge. In his reply 
to the discussion, the author said that when the 
prospect of war was mooted the ordinary citizen 
was apt to take comfort in two phrases: ‘‘ Transfer 
of the flag,” and ‘‘ command of the sea.” Transfer 
of the flag means, as Mr. Glover pointed out, the 
giving away of our mercantile marine. It would 
be a forced sale at best, and that to a very limited 
number of purchasers, for some of those who would 
be most eligible under ordinary conditions, would 
be most likely to be placed out of the market by 
political considerations, Indeed, it is hard to 
imagine where the money would come from for the 
purchase of our mercantile marine at anything 
nearly approaching a moderate price. 

But even if the flag were transferred, would that 
insure our supplies? There would be the difficulty 
of manning the vessels outside our own sailors ; 
certainly ofticers could not be found in sufficient 
numbers. But granted we get over this difficulty, 
there is the final one as to what would be con- 
sidered contraband of war ; and there is a strong 
opinion that wheat would be included in the 
list, as rice has already been by the greatest naval 
Power next to ourselves, our old rival France. 
Happily no reliance can be placed in so craven a 
resource as sailing our ships under foreign colours. 
We can only depend on the strong arm of might, 
for in this imperfect world the strong arm of right 
is apt to go to the wall—in spite of all moral tags— 
when there is not a supreme authority to enforce it. 

As to command of the sea, that is a thing that 
must be fairly complete to insure an uninterrupted 
stream of ocean traffic. It is not enough that we 
should be stronger, on the whole, than our 
enemies ; we must be stronger everywhere that we 
wish to preserve our communication. Doubtless 
some idecntions of commerce there must be by any 
war—even a brush with African savages may affect 
theivory trade—but if this generation is worthy of the 
heritage that has descended to it—if our prosperity 
be real and worth conserving—it is our duty to 
provide such defences as have always been required 
in all ages to protect the integrity of any empire. 
If our shoulders have become too weak to bear the 
burden, it is well it should pass from us to others 
more vigorous. 





THE LEEDS CIRCULATING BOILER 
EXPLOSION, 

THE report of the formal investigation by the 
Board of Trade respecting the fatal explosion at a 
reformatory near Leeds, given on another page of 
our present issue, fully corroborates the views we 
have recently expressed as to the origin of these 
disasters, and ought, we think, to lead to consider- 
able modification in the opinions of those who 
maintain that every such explosion is due to the 
rush of cold water into a red-hot boiler. The cause, 
as we have pointed out, is, as a rule, an entirely 
different one, and is to be found in the fact that the 
circulating pipes become choked, and an accumu- 
lation of pressure results, which ultimately bursts 
the boiler, with the usual destructive effects. This 
choking of the waterway may be due to the forma- 
tion of ice in frosty weather, to the presence of 
incrustation in excessive quantities, or to the 
closing of stop taps unvwisely placed in the 
flow and return pipes. In either case the 
steam is effectually bottled up, and finds its 
vent only by rending the boiler asunder. So con- 
clusive is the evidence which has from time to 
time been adduced on this point by scientific inves- 
tigation and matter-of-fact experience, that to 
reiterate the simple truth would appear to be a 
case of flogging the dead horse. But when we 
reflect that the horse is not dead, but very much 
alive—in a word, that a great amount of ignorance 
prevails, that the public still need educating, and 
that error frequently dies a lingering death, then 





the necessity for a persistent recital of the facts 
will be apparent. 

The erroneous views we have previously alluded 
to are by no means confined to the press alone, for 
we believe they are held by a very large majority of 
persons who own a circulating boiler. The popular 
theory is a very simple one, the mind can grasp it 
without much effort, and this possibly accounts for 
its general acceptance by householders. The 
‘registered plumber’’—the householder’s ‘guide 
and philosopher” in these matters, to whom he 
invariably flies for light and leading when the frost, 
by cutting off the water supply, upsets the domestic 
arrangements—does little or nothing to enlighten 
him, In far too many cases he has no more know- 
ledge than the householder either as to the actual 
causes of explosions or the best means of preventing 
them, while, with misplaced zeal, he offers a strong 
opposition to the application of a safety valve, 
and suggests the adoption of any course but 
the right one. The frost occurs, the pipes be- 
come sealed with ice, thus stopping the water 
supply, the plumber comes and perhaps succeeds 
in thawing the obstruction, and then retires 
from the scene, leaving word that a fire must be 
kept up continuously, and that should a stoppage 
again occur, the boiler must not be used until more 
favourable weather prevails. Sometimes he will 
advise that a copper boiler should be used instead 
of one of cast iron, or that the circulating pipes 
should be re-arranged, either plan, however, involv- 
ing considerable alteration and expense. Too often 
it is found that the pipes again become frozen up, 
and then the harassed householder puts out his 
fire and shivers and sulks under the general dis- 
turbance of his home comforts. If the registered 
plumber and his client could only be led to see that 
the raising of the steam pressure to the bursting 
point is the one thing to be avoided, and that a 
small reliable safety valve would relieve the pres- 
sure and remove the danger, then the reign of 
safety would be secured, and the householder need 
not suffer five minutes’ anxiety on the score of 
explosion, however severe the frost might be. 

In the case of the Leeds explosion it was clearly 
shown at the Board of Trade inquiry that the 
cause could only be attributed to a dangerous 
excess of pressure. It was stated that, after the 
explosion, the circulating pipes were found to be 
choked with ice, thus incontestably proving that no 
thaw had occurred, and that there had not been 
any sudden rush of water into a red-hot boiler, 
causing the pressure ‘‘to pass in a moment from 
nothing to infinity.” In further proof we may 
point out that the explosion occurred on Saturday, 
January 6, and that the natural thaw did not com- 
mence at the very earliest until the Sunday after- 
noon, the day after the mischief had been done. It 
was generally admitted, though somewhat reluc- 
tantly, by the witnesses connected with the refor- 
matory, that if the boiler had been fitted with a 
safety valve the explosion would have been pre- 
vented, and the lives of the two poor lads saved. 
But several objections were urged against the use 
of such a valve. These were to the following effect: 

That it would get out of order; that it would 
corrode and become useless, and thus would need 
to be periodically examined ; and that the connect- 
ing pipe between the boiler and the valve might 
become choked with ice, in which case the valve 
would be rendered inoperative, and be worse than 
useless, as it might lead to a false confidence, with 
the result that those in charge of the boiler would 
be in a more unsatisfactory position than if there 
had been no such valve attached. Further, that 
the use of a valve would have been dangerous, as 
the boys in the reformatory would have been sure 
to tamper with it. 

In reply to these objections, we may say that 
with ordinary care a safety valve need not get out 
of order or become useless, while to occasionally 
look at it, and see that it was free, would be a very 
simple matter. Mr. Lavington Fletcher, who 
voluntarily gave evidence in support of the recom- 
mendation to apply safety valves, mentioned cases 
where such “un had been fixed on boilers for as 
long a period as eighteen years without giving 
trouble. Again, it is difficult to see, firstly, how 
the short pipe between the top of the boiler and 
the valve could become choked with solid ice 
while the boiler beneath it was full of hot water 
and steam up to a pressure of some 50 Ib. or 60 1b. 
per square inch ; secondly, how, if the safety valve 
by any possible means had been rendered useless, 
the boiler would have been in a more dangerous 





condition than if it had not been fitted with any 
valve at all, seeing that without one it had killed 
two lads ; and, thirdly, how there could be any 
difficulty in boxing up the valve so as to prevent 
tampering. If the matter is only fairly looked at, 
all obstacles to the application of the simple and 
inexpensive remedy of a safety valve will dis- 
appear. 

The Commissioners appointed by the Board of 
Trade to investigate the explosion, pronounced a 
very decisive judgment to the effect that a safety 
valve would have prevented the explosion, and 
that all difficulty in the way of the adoption of such 
a valve could easily be surmounted. 

The moral of this explosion, with its fatal results, 
and the ignorance with regard to the application 
of safety valves displayed, not only by the public, 
but by the registered plumber, show that agitation 
on this subject is still called for ; and, further, that 
nothing but a compulsory investigation by the 
Board of Trade of these occurrences, and the whole- 
sale dissemination of the truth respecting them, 
will produce the much-needed reform and a true 
recognition of the real evil and its remedy. The 
President of the Court held at Leeds expressed 
the opinion that the provisions of the Boiler Ex- 
plosions Acts 1882 and 1890 should be extended 
so as to include an investigation of domestic 
boiler explosions, as well as those arising 
from boilers used for heating public buildings, 
which the Act at the present time embraces. An 
extension in the direction indicated appears to be 
highly advisable, and we should be glad to see the 
matter taken up by the Legislature. A few inves- 
tigations respecting household boiler explosions, a 
few official statements as to facts, a few warnings 
to those in fault, and a few clear declarations as to 
the necessity of safety valves, would speedily effect 
an improvement on the present laissez-faire system, 
and considerably reduce the high number of kitchen 
and circulating boiler explosions, with their 
accompanying loss of life and destruction of 
property, which has unfortunately to be recorded 
on the recurrence of every frost. Architects, 
registered plumbers, owners of houses, and those 
who build them, including members of the 
prolific race of the ‘‘jerry builder,” would 
perhaps be led to recognise their responsibility in 
this matter, and to make some effort towards its 
right discharge. As would be seen from the long 
list, which we gave on page 240 of last week’s Enai- 
NEBRING, of explosions which occurred during the 
recent frost, the victims in the majority of cases were 
women and children, a class who, as a rule, cannot 
protect themselves, and who, therefore, make a 
special appeal to our sympathy and help. With so 
simple a remedy close at hand, we do not think 
their appeal should be in vain. 





INDIAN RAILWAY PROPERTY. 

Tue Anglo-Indian Government has already ab- 
sorbed the East Indian and the Eastern Bengal 
lines, and some day it will no doubt acquire the 
other undertakings to which it has accorded 
guarantees of interest. Meanwhile it is interest- 
ing to observe that three at least of the guaranteed 
companies—viz., the Great Indian Peninsula, the 
Madras, and the Bombay, Baroda, and Central 
India—are becoming more and more remunerative 
concerns. In the early stages of Indian railway 
enterprise the Anglo-Indian Government had to be 
continually making advances to provide Indian 
railway investors with the by no means excessive 
return of 5 per cent. upon their capital. These 
advances were made upon the understanding that 
whenever the net profits of the guaranteed lines 
exceeded 5 per cent. per annum, half the surplus 
should be paid over to the Indian Treasury 
in repayment of previous interest advances, 
and that when the interest advances were thus 
repaid, the whole surplus profits should remain the 
property of the guaranteed lines. It appears doubt- 
ful, however, whether this latter state of things 
will ever really arise, as it is much more likely that 
when such a happy result is attained, the Govern- 
ment will avail itself of its dormant purchasing 
powers, and absorb the guaranteed lines for good 
and all—of course, upon equitable terms. What- 
ever the future may have in store, however, there 
can be no doubt that Indian railway property is 
becoming increasingly valuable. The Great Indian 
Peninsula, for instance, has for some time been 
enabled to give its proprietors more or less sub- 
stantial surplus dividends, in addition to the 

















FEB. 23, 1894. ] 


ENGINEERING, 





267 








guaranteed 5 percent. In the first half of 1893 
the net revenue of this important undertaking 
was 1,178,460. The amount required to pay 
interest upon the company’s debentures and 
debenture stock for the half-year was about 
97,5001., while the amount required to provide 
an interest of 5 per cent. per annum upon 
its capital stock was 500,000/., making a total of 
597,500/. As the net revenue was 1,178,460/., it 
follows that the surplus profit for six months divi- 
sible with the Anglo-Indian Government was no 
less than 580,960/., less charges for taxes, contribu- 
tions to provident fund, &c. The Madras is not 
yet able toclear its guarantee out of its net revenue, 
but in the first half of this year the profit realised 
was much larger than in any former period, 
amounting to 260,426/., while the amount of gua- 
ranteed interest for the six months was 266,8691/., 
leaving only 6443/. to be made good by the Indian 
Treasury. The Madras thus earned nearly 4? per 
cent. per annum upon its stock in the first half of 
this year, after providing for debenture interest in 
full. The Bombay, Baroda, and Central India has 
become a marvellously successful undertaking. The 
company’s original line of 461 miles has been 
profitably supplemented by the working of no less 
than 2160 miles of State lines undertaken by the 
company at the request of the Government, and 
upon which a substantial additional profit is 
realised. The surplus of net earnings over 
guaranteed and other interest amounted, for the 
tirst half of 1893, to no less than 798,001/. The 
original contract between the company and the 
Secretary of State for India in Council provided that 
halfthe surplus profits overandabove the guaranteed 
interest of 5 per cent. should remain the property 
of the company, but this arrangement has been 
somewhat modified in connection with the working 
of the State lines, and of the 798,0011. of surplus 
profits realised in the first half of this year, only 
265,7191. was credited to the company. Even 
then, however, the dividend upon Bombay, Baroda, 
and Central India stock for the first half of this 
year is at the rate of 11? per cent. per annum—a 
result which no doubt exceeds the most sanguine 
expectations ever indulged in by early investors in 
the undertaking. 

There is one circumstance which, no doubt, tells 
strongly in favour of Indian railways, as compared 
with home undertakings. Although Parliament 
has never altogether overlooked the necessity of 
safeguarding to some extent the vested rights of 
home railway proprietors—in other words, while 
it has always recognised the principle that they 
are entitled to some return upon their investments 
—a certain amount of competition has undoubtedly 
been encouraged between the great home systems 
of the country. In the early days of the London 
and North-Western, that undertaking yielded its 
proprietors a return upon their capital at the rate 
of 10 per cent. per annum ; but now that the Lon- 
don and North-Western has to struggle hard for 
business with the Midland and the Great Northern 
—to say nothing of the threatened competition of 
the Manchester, Sheffield, and Lincolnshire—the 
utmost which can be obtained is a dividend at the 
rate of 6 or7 percent. perannum. The guaranteed 
railways of British India, on the contrary, have not 
to deal with any competition whatever. The 
Anglo-Indian authorities, having guaranteed inte- 
rest upon their capital, are not likely to afford the 
smallest encouragement to competing lines; and 
the extensions which have been carried through 
during the last twenty years in India have really 
been feeders to the original undertakings. This 
policy will, no doubt, continue to be acted upon ; 
and, therefore, there is a fair prospect of a still 
further increase in Indian railwaydividends. While, 
then, the guaranteed railways of British India 
have been of great indirect advantage to that huge 
dependency of the British Crown, they also appear 
likely, at no distant date, to be a highly valuable 
source of profit and revenue to the Anglo-Indian 
Treasury. 

The Indian Government has, accordingly, every 
encouragement to proceed with further railway ex- 
ensions, and the Indian demand for rails and rail- 
way matériel would, no doubt, be much larger than 
it actually is, were not the Indian Treasury sadly 
hampered with the great exchange difficulty. This 
exchange problem has introduced doubt and con- 
fusion into Indian finance, and until it can be over- 
come—or, at any rate, mitigated—the operations of 
the railway engineer in India will be seriously in- 
terfered with. It appears to us, however, to be the 





duty of the Indian Government to persevere with 
the establishment of additional railways, in spite of 
all obstacles and all drawbacks, because one means 
of enabling India to overcome its present financial 
troubles would be to increase the general prosperity 
of India. In other words, the more railway com- 
munication is extended in India, the more encour- 
agement will be given to the development of Indian 
resources. So far as the work of development has 
already been proceeded with, the results attained 
have exceeded all expectations, and we can but think 
that a rich and prosperous India must also gradu- 
ally become a sound and stable financial India. 





NOTES. 

Lonpon AND NortH-WeEstTERN Ratiway SIGNALS. 

Tae London and North-Western Railway Com- 
pany is just about to commence a most important 
alteration of its signal lights throughout its whole 
system, and one for which the engine-drivers have 
begged and urged for many years past. The use of 
a white light for ‘‘ All right” has on several occasions 
caused mistakes and accidents, but with a green 
‘¢ All right” light there can be no such error. At 
the present time there are large numbers of lamps 
on road bridges, and other white lights, which are 
exactly in the line of sight of white signal lights, 
and if a driver for a moment forgets, he may be 
soon led into a error, as has been the case on many 
occasions on various lines during the past five-and- 
twenty years. 


Prosectep Russtan Harsour ON THE ARCTIC 
Ocran. 

The plan of constructing a large Russian naval 
port on the borders of the Arctic Ocean, close to 
the Norwegian frontier, where the sea is free from 
ice during the winter, on account of the Gulf 
Stream, is not by any meansabandoned, The plan 
also comprises the building of a new railway from 
Uleaborg, the northerly terminus of the Finnish 
railways, to the port in question. This railway 
will be about 470 miles long, and its terminus 
will be either at the Peschang Bay, close to the 
Norwegian frontier, or at Port Wladimir. There are 
no serious engineering difficulties in the way of 
such a railway, and as it will be built on a cheap 
system, much used in Finland, the cost would only 
amount to some 2,700,000/. Of this Russia is 
willing to pay three-fifths, and the Grand 
Duchy of Finland will have to defray the remain- 
ing two-fifths. 


CENTRAL StTaTION REFRIGERATING PLANTS. 

Ice in summer-time has beenconsidered practically 
a necessity in certain parts of the United States, 
where even the poorest people in the more southerly 
towns have a daily supply. The cost of distribution 
is naturally large, and it has often been suggested 
that ‘‘cold” should be laid on just as water and 
gas are, the refrigerating agents being conveyed to 
the consumer’s premises in pipes. This has now 
actually been done at Denver and St. Louis, where 
systems of supplying ‘‘ cold” from a central station 
have been in operation for the past three years 
in the case of St. Louis, and for eighteen 
months in the second instance. An interesting 
account of the plant used, and of the precautions 
found necessary by experience for successful work- 
ing, is given in the current issue of the Journal of 
the Franklin Institute, by Mr. David Branson. 
The refrigerating agent is ammonia, the absorption 
system being used ; as with the anhydrous compres- 
sion system difficulty was experienced in meeting 
the varying demands, the load factor on the station 
being very small. The difficulty is overcome in the 
case of the absorption system by making use of three 
large reservoirs for each refrigerating machine. 
One of these contains liquid anhydrous ammonia, 
and is connected at one end with the delivery 
pipes, and at the other with the still, from which it 
gets its charge of liquidammonia. This still is sup- 
plied from the second reservoir with strong aqua- 
ammonia, which, after the gas is driven off by heat, 
is discharged into a third reservoir, which is con- 
nected to the absorber, where it takes up a fresh 
charge of ammonia from the return mains, and is 
then ready to be redistilled. The ammonia in a 
liquid state passes through the delivery pipes to 
the consumer’s house, in which it is allowed to ex- 
pand into a refrigerating coil, through a valve 
regulated by a thermostat. In this _refrige- 
rator the ammonia resumes the gaseous form, 
and returns to the central station by a second 
line of pipes. On the system adopted it will 





be seen both the delivery and return pipes ma: 
be at the temperature of the soil in whic 
they are laid, as the “‘cold” is not produced 
until the ammonia has entered the consumer’s 
refrigerator, and hence there is no waste in the 
pipe lines. A third line of pipes is also laid, in 
which a high vacuum is maintained by means of 
pumps at the central station. The object of this 
line is to enable the company to cut out any par- 
ticular part of the plant, for repairs or other reasons, 
without losing ammonia. Thus, when a particular 
section is to be cut out the valves connecting it 
with the delivery and return mains are closed, and 
a communication effected between it and the vacuum 
pipe. The ammonia in the section is then quickly 
removed by the pumps at the central station, and 
the section can be opened without losing any 
sensible amount of the gas. Considerable difficulty 
was at first experienced owing to leakage in the 
pipe line, but the joints now employed are said 
to be thoroughly satisfactory. 


Water FILtration. 

So-called ‘‘ mechanical” filters have been largely 
used in America in connection with the water 
supply of many of the smaller towns and villages. 
These filters consist usually of cast-iron receptacles 
containing the filtering material, and so arranged 
that the current of water can be reversed when it 
is necessary to clean the filter. The fact that the 
cleaning of such filters is so simple a matter has 
no doubt been largely responsible for their adop- 
tion, particularly in localities where labour is dear. 
The Massachusetts State Board of Health, whose 
opinions in matters of this kind carry great 
weight, appear, however, to question the efficiency 
of such filters, as no such filter, as yet examined 
by them, has removed enough bacteria to make the 
Board recommend them for adoption in the City of 
Lawrence, which, for some years past, has suffered 
from annual outbreaks of typhoid fever. In their 
place the Board recommended sand filters of the type 
used in English water works, but advised that the 
filtration should be intermittent. They stated that 
the filtering material should be 5 ft. thick, and that 
the water should be freed from sediment before 
being admitted to the filters. These recommenda- 
tions have been carried out, and have been followed 
by an immediate improvement in the public health, 
the deaths from typhoid falling to less than one- 
fourth their average amount during the past five 
years. An examination of the filtered water shows 
that 98 per cent. of the bacteria in the river water 
are destroyed in the passage through the filter. A 
still further reduction takes place in the reservoirs, 
in which the filtered water is stored for a week 
before entering the mains. The beds are run dry 
daily, and thus get thoroughly aerated. It now 
remains to be seen whether the makers of the 
mechanical filters, of whom there are many in the 
States, will allow matters to rest here, or whether 
they will endeavour to increase the efficiency of 
their devices by the adoption of some suitable 
means of aerating the filtering material. 


Tue Woop-Putr Inpustry 1n Norway. 

The year 1893 has been a very satisfactory one 
for the Norwegian wood-pulp industry, and prices 
have averaged about 4 kr. (about 4s. 6d.) per ton 
higher for wet and about 8 kr. (about 9s.) per ton 
higher for dry wood pulp than during the previous 
year. Buyers closed early for forward deliveries, 
and at the beginning of the year there were already 
sold for 1893 about 130,000 tons, calculated wet. 
As the demand increased, the Wood Pulp Union 
realised that the reduction in output of 33} per 
cent. was excessive, and at a meeting in May it 
was decided that the reduction should not exceed 
23} per cent., but still prices continued to rise. 
Towards the end of the year smaller available lots 
were even sold at respectively 55 kr. (31, 1s.) 
and 110 kr. (61. 2s.). For the current year by far 
the greatest proportion of the production is sold, 
and at good prices. The improved conditions for 
the wood-pulp industry have brought about con- 
siderable extensions and erection of new wood- 
pulp manufactories both in Norway and Sweden, 
and several more new installations of this kind 
appear to be on the tapis. Should these all be 
realised, the wood-pulp industry is likely to again 
suffer considerably. The home consumption has 
remained about stationary ; the English consump- 
tion has increased, and so has that of France. 
Germany has imported some 10,000 tons more of 
Scandinavian wood pulp during 1893 than during 
the previous year, but this has been caused by the 
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unusual lack of water in Germany during the past 
year. There are now fifty-nine wood-pulp manu- 
factories in activity in Norway; of these one is 
connected with a barrel factory, three with card- 
board manufactories, and ten with paper mills. 
The aggregate exports from Norway during 1893, 
including such Swedish wood-pulp as may have 
been shipped from Norwegian ports, amount to 
about— 


230,000 tons (calculated wet) against 
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Our previous remarks and figures have applied to 
mechanical wood-pulp. With regard to chemical 
wood-pulp the increased demand, created during 
1892 through the restraint put on the rag trade by 
the cholera, has continued, and also for this industry 
1893 has been a very satisfactory year. The Cellu- 
lose Union’s quotations have for 1893 been : 
200 kr. to 210 kr. (about 11/. 2s. to 111. 13s.) for prime 
dry sulphite. 
18) 4, 195,, (about 10. 5s. 6d. to 101. 178.) for 
second dry sulphite. 
180 =,, 190,, (about 10/. to 10, 11s.) for prime 
dry sulphate. 
170 = 4, 180,, (about 9/. 9s. to 101.) for second dry 
sulphate. 
These prices are now barely obtainable, and the 
many new factories already in hand or under con- 
templation, both in Norway and Sweden and in 
America, do not promise well for the future. Prices 
are likely to fall, and the prices of the raw materials 
will probably rise. There are now ten sulphite 
cellulose and four sulphate cellulose manufactories 
going ; three of the former and two of the latter 
are connected with paper mills. The aggregate ex- 
ports of cellulose from Norway during 1893 are 
estimated at 28,000 tons dry and 13,000 tons wet, 
against 22,000 tons dry and 9000 tons wet during 
the previous year. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 6, 1894. 

ALREADY inquiries have been made by a half-dozen 
large Western railway corporations for supplies of 
rails to prosecute a number of projected extensions 
throughout the Western States and Territories. Sur- 
veys have been completed and plans perfected, but the 
railway managements themselves have not yet fully 
decided whether to order rails during February or 
March, or wait until early summer, when supplies will 
be actually needed. There is a good deal of uncer- 
tainty in the minds of railway managers, not only as to 
buying rails, but as to other equipments. The prices 
of iron and steel products have been tending down- 
ward for over a year; but the better-informed authori- 
ties believe that, with the disposal of the tariff dis- 
cussion, prices of all kinds will be stronger, and de- 
mand better. Large buyers are, therefore, considering 
the advisability of placing orders before a reaction sets 
in, even though it may not create a pronounced ad- 
vance. Steel billets are selling in this market at 
18 dols. ; steel rails, 24 dols. at mill ; foundry iron, 
13 dols. to 14 dols. for No. 1 at tide-water. Heavy 
plates have declined to 30 dols. per ton; angles, 
32 dols. per ton ; beams, tees, and channels to 33 dols. 
The general belief is that industrial activity will not 
be delayed much longerthan March 1. Supplies of all 
kinds have sunk to very low proportions in consumers’ 
hands. In certain lines of activity a sharp improve- 
ment has already taken place, as, for instance, in 
textiles. There is no mcve, as yet, in the ore regions, 
and in coal-mining operations are restricted. Car- 
building is also indifferently prosecuted, and railroad 
companies are withholding orders for equipment and 
rolling stock, An economic policy is being pursued 
on all sides, 

February 12. 

A further improvement has taken place in the iron 
trade, limited, however, to the most pressing require- 
ments of founders, machinists, and millmen. Eac 
week will probably be marked by an increased de- 
mand, but not an immediate ac vance in prices. The pre- 
sent production of pig iron is in the neighbourhood of 
100,000 tons per week, which is one-half the highest 
production ever reached. Merchant iron and steel 
mill production is increasing at the rate of a few thou- 
sand tons per week, Orders are increasing in all 
plate and structural mills. The Southern Pacific 
Company was credited last week with placing an 
order for 25,000 tons, but the announcement was 

remature. The inquiries for structural iron now 
abere mauufacturers will foot up not less than 
100,000 tons. Should trade developments warrant 
the placing of these orders, the result will be 


where without stocks in hand for new orders. Steel 
rail mills are booking more business; quotations, 
24 dols. Advices from far Western points are of an 
encouraging nature, showing that agricultural require- 
ments will soon increase. Nailmakers report an im- 
proving demand. Pipe lines are projected in several 
localities. A great deal of new trolley line work will 
be undertaken in the early epring. As soon as the 
Tariff Bill passes the Senate, the anticipation is that a 
general improvement, though not of very great pro- 
portions, will set in. 





THE COLLISION AT KING’S CROSS. 

Masor Yorkr’s report on the collision which occurred 
just outside the King’s Cross terminus of the Great North- 
ern Railway on December 23 last, has just been issued 
by the Board of Trade, It appears that the front portion 
of the 1.30 p.m. down train, consisting of eleven coaches, 
had been drawn on to the down fast line in order to attach 
a mail van, and that on setting back to the platform two 
coaches—the third and fourth from the rear—had become 
derailed. In order to get at the north end of the derailed 
coaches, the front portion of the train was disconnected 
and again drawn on to the fast line and into the gas works 
tunnel, and while it was standing there it was run into 
by the 1.5 local train, which had been properly signalled 
into the tunnel, as the signalmen had never been informed 
that any train had been shunted in, and the flagman, who 
had been stationed at the tunnel mouth, as is usual at 
busy times when shunting on to the main line is unavoid- 
able, had, through a misunderstanding, and owing to want 
of experience on his part, gone to assist in taking some ramps 
to the derailed coaches. The driver of the local train was 
going slowly, and the effects of the collision were but 
slight, although nine passengers and a guard complained 
of slight injury. 

As regards the cause of the first derailment, this is only 
a matter of conjecture, as nothing has been done to the 
road since and everything has worked smoothly ; the 
hindermost of the two derailed coaches was standing ona 
pair of points, but there is no reason to suspect that they 
were moved. Though trailing points, they are provided 
with a lock and bar, which, however, was not used on this 
occasion, as it was considered a shunting operation only, 
and so it would have been had it not been that some 
passengers had been allowed to take their seats in the two 
rear vehicles, which happily had not come off the road, 
and were afterwards pushed by hand back to the platform. 
Major Yorke, however, very properly points out that the 
presence of passengers virtually made this a ‘‘ passenger ” 
train, and so the vehicles should have been drawn clear of 
the points, and then they could have been properly locked 
and a proper signal exhibited to control the shunting back 
again. 

An inspector and three foremen shunters were soon at 
the scene of the derailment, and all being anxious to get 
the coaches on again (it was the Saturday before Christ- 
mas), no one person took entire charge, and so the serious 
blunder was made of not informing the two signalmen at 
the neighbouring cabin that it had become necessary to 
reshunt the train into the tunnel on to the fast line; 
these two men, therefore, cannot be held in any way 
responsible for the accident, though the Government 
inspector very properly blames the driver of the 1.30 for 
entering the tunnel in the face of a danger signal, and 
without seeing if the flagman was on duty. 

This driver was on for aspell of nearly thirteen hours’ 
work, and had already been on for over twelve. This 
Major Yorke characterises as excessive, and he adds that 
Christmas traffic cannot be regarded as unforeseen, as 
arrangements are usually made long in advance. We 
most heartily concur in this. 

A further blunder was made by the withdrawal of the 
flagman stationed at the tunnel mouth, and the report 
concludes that ‘‘the arrangements for shunting into the 
tunnel on the down main line hardly seem to be satis- 
factory. A porter (in this case an inexperienced man) 
placed at the tunnel mouth with a flag, and receiving his 
orders from the foreman shunter, is not a sufficient pro- 
tection for the traffic in a busy yard. The position is one 
of great responsibility, and an error on the part of the 
flagman might lead to disaster. If shunting into the 
tunnel on the main line is, as I understand, at times un- 
avoidable, there should, in addition to the flagman, be 
properly interlocked shunting signals worked from the 
signal cabin, and I submit that the attention of the com- 
pany might be directed to the matter.” 

And we would add that flagmen working near a signal 
cabin should take their orders from the signalman alone, 
and not from any one else, however high in authority, as 
the signalman is the only person who has agrasp of all the 
train movements. If this were always strictly carried out, 
we should hear less of accidents of this nature. The 
po. eee of any apparatus for indicating to the signal- 
men that the main line was fouled would not have pre- 
— this accident, as the signalmen knew nothing 
about it. 





FrencH Rartway Revenve.—The aggregate revenue 
collected by the six great French railways and the French 
State lines y ber year was 46,381, 902/., showing an increase 
of 870,839/. as compared with 1892. The share sustained 
by the various systems in the revenue collection of last 

ear was approximately as follows: Paris, Lyons, and 
editerranean, 14,480,000/.; Northern of France, 
7,560,0007.; Orleans, 7,040,000/.; Western of France, 
6,000,000/. ; Eastern of France, 5,920,000/. ; and Southern 
of France. 3,720,000/. The balance was contributed by 


ENGINE-ROOM COMPLEMENTS OF 
WARSHIPS. 


To THE EpiToR OF ENGINEERING. 
Sm,—Mr. Forwood, in a speech delivered on or about 
February 1, is reported to have spoken as follows : 

“Tt should Wry be borne in mind that the engine- 

room artificers of the Navy practically stood in the same 
position in a ship-of-war as did the junior engineers of a 
merchant ship. There was also a grade in the Navy 
called chief stokers, and from this nomenclature they 
might be supposed to be simply chief firemen, but, as a 
matter of fact, they were all competent mechanics.” 
In this speech the strict accuracy of Mr. Forwood’s 
definition of the position of engine-room artificers may be 
open to question, but when he speaks of chief stokers as 
competent mechanics, he says—no doubt unconsciously— 
what is misleading, and, in fact, not true. Chief stokers, 
and other ratingsofstoker mechanics, are promoted stokers, 
so promoted because they are smart at watch-keeping, and 
have learned to do, or to assist in doing, the roughest of re- 
pairing work. These men are skilled labourers. When a 
stoker is made a stoker mechanic, he gets on that account 
an addition of about threepence per day to his pay, and it 
must be evident that a mechanical ability that can com- 
mand a payment of on/y threepence per diem, cannot be 
of a high class, or indeed of any really competent class at 
all. The only competent mechanics in the mechanical 
staff of a warship are the engineers and the engine-room 
artificers, all of whom have served, while under instruc- 
tion, from four to six years, and should possess indentures 
or certificates of qualification. 

It will be seen that, though the chief stokers and other 
ratings of stoker mechanics are often zealous, hard-work- 
ing, and very useful men, yet they are quite unable to do 
the special work of engine-room artificers, who are com- 
petent mechanics; also that the lower cannot well be 
substituted for the higher class of men in the mechanic 
staff of a warship without serious disadvantage to the 
ship, because of the lowering of the strength and quality 
of the repairing staff as a whole. 

It would seem that Mr. Forwood has no great personal 
knowledge of this important subject, but probably repeats 
the opinions of others; and it would be well for the 
interested public to read and be instructed by the speeches 
and letters of such men as Sir Edward Reed, M.P., Mr. 
John Penn, M.P., and others, who, having a thorough 
knowledge of the subject, and fully understanding the 
requirements, speak with an authority that no layman 
can possess, and that should have its due influence on the 
maintenance of naval efficiency. 

Tam, Sir, yours truly, 
Harry WitiiaMms, C.I.M. R.N. 

Devonport, February 21, 1894. (Retired List), 





ENGINE-ROOM ARTIFICERS, ROYAL 
NAVY. 
To THE EpiToR OF ENGINEERING. 

Srr,—Referring to the position of engine-room artificers 
in the Royal Navy, I beg to forward herewith an extract 
from the Queen’s Regulations (1894), showing exactly what 
is required of candidates who join that branch of the ser- 
vice. I also forward an extract from Brassey’s Annual 
(1893), page 86, par. 2, in which Admiral Fitzroy gives his 
opinion on the feasibility of forming a reserve of engine- 
room artificers. Taking the two together, itshows lament- 
able want of knowledge by those in authority, and by the 
general public, of the duties required to be performed in 
the Royal Navy by this class of mechanic, as exemplified 
by the gallant acmiral on the one hand, and apparently 
indorsed by so high an authority as Lord Brassey on the 
other. 

It will be seen that asuperior classof firemen (“‘greasers,’ 
to wit) is recommended as suitable for forming a reserve 
of engine-room artificers, but how would this tally with 
the duties required of candidates by the Queen’s Regula- 
tions? in which it is laid down that they must not only 
have been brought up as superior mechanics (even black- 
smiths and armourers are excluded), but also show their 
proficiency by strict practical examination, before being 
thought worthy of donning Her Majesty’s uniform. Seri- 
ously, Sir, is this class of ‘*greasers,”’ as the gallant admiral 
calls them, his ideal of the men he thinks competent to 
perform the practical work (in case of war) in the ergine- 
room of a modern ship-of-war, such as the Royal 
Sovereign, or the Majestic class, on which it is said the 
country is about to make the enormous outlay of seven 
millions? With all due respect to Admiral Fitzroy, we 
trow not ! 

Again, in order to get into the Navy, an engine-room 
artificer is bound to show indentures that he has fully 
served his time as an apprentice, i.e., five years, whereas, 
by regulation issued by the Admiralty so recently as 
December last, thirteen assistant engineers received pro- 
bationary appointments with only three years’ apprentice- 
ship. Now considering the practical knowledge, as well 
as technical education, which many of the engine-rcom 
artificers now serving in the Koyal Navy possess (several 
of whom hold certificates of competency us second and 
first, or chief, engineers in the mercantile marine), would 
it not have occurred to ordinary intelligent persons (not 
taking into consideration the fact that there is supposed 
to be a democratic Government in power) that the 
Admiralty might have filled these vacancies from the 
picked men of this class with, say, a minimum of six 
years’ service, provided they could have passed the 
necessary examination, and were satisactory in every 
other respect ? 

In conclusion, I would observe that as regards the 
difference in social status between engineers and engine- 
room artificers, it is a well-known fact that there are ab 
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and that both classes are to a large extent drawn from the 
great engineering centres throughout the country. 
Apologising for the length of this letter, and thanking 
you on behalf of the class for the kindly interest you have 
always shown towards them, 
I remain, yours very respectfully, 
RANKER. 


Acting Engine-Room Artificer, 4th Class. 

(A) Authority to give the rating : Commander-in-Chief 
at a home port, and in Mediterranean for engine fitters 
in Malta Dockyard. (B) Age and previous service re- 
quired and other qualifications: 21 to 28; men over 28 
not to be entered without Admiralty authority; must 
be an engine fitter, a boilermaker, smith, or a copper- 
smith, and occasionally a pattern-maker may be accepted. 
Armourers and blacksmiths are not eligible. If entered 
at Malta, must be of British parentage and have fully 
served his time as fitter apprentice. (C) Nature of exami- 
nation for the rating : To be acquainted with the first four 
rules of arithmetic, to read and write sufficiently well to 
be able to note in the register the particulars of the work- 
ing of the engines and boilers; be generally acquainted 
with the names and uses of the different parts of marine 
engine; understand the use and management of the 
various gauges, of the feed, injection, and blow-off cocks ; 
know how to ascertain the density and height of the water 
in the boilers, and what should be done in the event of 
priming; also know how to regulate the water admitted 
for condensation ; what should be done in the event of 
water passing into the cylinders, or of a bearing becoming 
heated, and how to act on the occurrence of any of the 
ordinary casualties of an engine room. (D) Examinin 
officers: Chief inspector or inspector of machinery a 
a chief engineer. 


Extract from Lord Brassey’s Annual, 1893 (Page 86, 
Paragraph 2). 

‘** Admiral Fitzroy expresses his belief that the firemen 
can be enrolled to the full numbers required. He 
anticipates great improvement in this branch of the re- 
serve from the new regulations, which requires the fire- 
men to appear on board before naval officers, and to put 
in a certain number of drills. Liberal pay when on drill 
is to be offered, with a retainer of 6/. per year, and a pen- 
sion at the age of sixty. 

“Tt is highly desirable to establish a reserve of engine- 
room artificers. They could be recruited from the superior 
class of firemen known as ‘greasers’ in the mercantile 
marine,” 








EMPLOYERS’ LIABILITY. 
To THE EpitTor oF ENGINEERING. 

Srr,—Your correspondents ‘‘ Employers” (page 239) 
can know very little indeed of the Kmployers’ Liability 
Bill, or they would never have put on paper the absurd 
statements contained in their letter. 

Working men, and more especially railway men, do 
not desire to be killed or injured, or to be litigious; their 
object in desiring to have the Employers’ Liability Bill 
passed is to cause responsibility to be placed upon the 
employer, in order that he may take steps to provide the 
greatest possible safety, and thus avoid the accidents as 
far as possible. ‘‘We want safety, not compensation,” 
are the well-known words of the railway men on this 
subject. 

If the Employers’ Liability Bill be passed without 
any ‘“‘contracting-out” clause of any kind, it will fully 
provide for this safety ; but any contracting out reduces 
the responsibility, and leads to risks being run which 
would not be run where the Act is in force. 

The House of Lords has no means of knowing the vital 
importance which especially railway men place upon 
the abolition of ‘‘ contracting out.” 

It would be greatly to the interest of the Conservative 
party if it would take steps to ascertain the depth of this 
very strong feeling. There is no question that, so far as 
railway men are concerned, the next election will with 
them be simply one on ‘‘ contracting out.” 

It will be remembered that at the last’election the ques- 
tion with railway men was ‘‘ the reduction of long hours.” 
They cared little for the politics of the candidate; it was 
‘for or against long hours,” and they voted for the 
candidate who was on their side, with the result that the 
Hours Act of 1893 was passed. Just in the same way 
they will fight this ‘‘contracting-out ” question at the 
next election. It will be for or against ‘‘ contractin 
out,” and the candidate who promises to vote against a 
‘* contracting out ” will have the railway men’s votes. 

It is, I think, a matter of common knowledge that rail- 
way men are, as a rule, not strong politicians, but perhaps 
no class of men is more strong for its own safety and 
interest. 

The House of Lords does not appear to grasp the fact 
that ‘‘ safety ” isa matter of life and death to these men, 
and that, be they Conservative or Liberal, they will vote 
for the member who who will vote for their safety—in 
other words, against ‘‘ contracting out.” 

Yours faithfully, 
CLEMENT E. Srrerron. 

Saxe-Coburg House, Leicester, February 17, 1894. 

To THE Eprror oF ENGINEERING. 

Stn,—We beg to thank you for publishing our remarks 
concerning the Employers’ Liability Bill, and your obser- 
vations appended thereto. 

These now enable us to bring forward the point our 
questions lead up to. For if, as you say, section 5 renders 
double compensation impossible under the circumstances 
we described, is not that virtually the same thing as a per- 
mission to contract out of the Act up to the point to which 
the provision under such contract goes ? That is, ib gives 
the provision under such contract first place, only 





demanding a balance, if there be one, when the said con- 
tract has discharged its obligation. If not, then double 
compensation is possible, for you cannot recognise and 
not recognise at the same time. And since the Lords’ 
amendment, as amended, provides that if the compensa- 
tion contracted for outside the Act does nob amount to 
the sum the measure itself would award, the balance 
shall be made good by the employer ; where is the dif- 
ference between the contending parties? The arguments 
against the Lords’ amendment appear to us, Mr. Editor, 
like the old woman’s reasons for not lending her tub-— 
they destroy each other; for all the Lords want is that a 
provision under a ‘‘ contract out” shall stand, as far as it 
goes, against a claim under the Act; at least, so we 
understand the matter. 

Now as to the point that ‘‘negligence has to be 
proven ;” no doubt it has, but whose “‘ negligence”? The 
employer will not object to compensate for his own, but 
he will not like compensating for other people’s, over 
whom he has no direct control, and from whom he can 
claim no redress. Suppose two labourers carrying a 
heavy casting drop it negligently on the foot of a mechanic 
busy at work, and send him home for a month: who has 
to pay? Of course it is hard for the injured man, and 
some provision should be made for him ; but it would be 
equally hard if no negligence could be proved, when the 
Act provides nothing, so we think Mr. Chamberlain’s 
nose is to the right scent, who proposes that a provision 
shall be made against all accidents, and that it be a 
national question—not peculiarly the employers.’ 

We have had very few disputes with workmen, but can- 
not recollect an instance in which litigation was avoided, 
except by ourselves paying rather than incurring the 
nuisance of a defence in a County Court. Once we were 
summoned by a man claiming a week’s wages in lieu of 
notice, given against him, ‘‘on his own showing,” so the 
judge said. 

Weare, yours truly, 


February 20, 1894. EMPLOYERS. 





THE GREAT WESTERN RAILWAY. 
To THE EprToR OF ENGINEERING. 

Sir,—Without wishing to pose as a champion of the 
Great Western Railway, I think it only fair to draw Mr. 
Clinton’s attention to the fact that the corridor expresses 
now running on this line are heated by steam from the 
locomotive, coils of pipe being arranged under the carriage 
seats. 

I do not happen to have travelled in one of these trains 
in cold weather, and so cannot say if the arrangement is 
satisfactory, but it shows that the Great Western Rail- 
way Company is aware of the fact that the ordinary 
flasks of warm water are scarcely adequate, and has 
already ‘‘ broken the ice.” 

Yours truly, 
. A. GARRATT. 

University College, Bristol, February 16, 1894, 





THE PURIFICATION OF SEWAGE BY 
MICROBES. 
To THE Eprror or ENGINEERING. 

Srr,—In the absence of much fuller particulars than 
Mr. Corbett gives in his letter of the 14th inst., the com- 
parison which he has endeavoured to institute between 
the results with ordinary intermittent filtration or those 
obtained in his experiments, and those obtained with my 
system, is impossible. 

To make a proper comparison it is necessary to know 
the analysis of the liquid applied to the filters and the 
quantity filtered per square yard while the filters, are at 
work, and also the relative periods during which they are 
at work and at rest when producing any particular result. 
Some of the figures he gives are, I think, at first sight, 
somewhat misleading. Thus with the intermittent filtra- 
tion in the three systems he first refers to, the quantities 
of 500 to 1000 gallons per square yard per day are, I take 
it, the rate at which the liquid was passed while the 
filters were at work; but as under this system the filter 
has to be allowed to rest for aération for at least equally 
as long, and to get the best results twice, or more than 
twice, as long as it is at work, the quantities passed per 
square yard of total filtering area per twenty-four hours 
are actually only 250 to 500 gallons when the period of 
rest is equal to the period of work, and 166 to 333 gallons 
when the period of rest is twice that of work, or 24 to 5 
times and 1% t» 34 times as much es as was 
treated in some of my experiments, and not fivefold to 
tenfold, as Mr. Corbett states. 

Similarly, the quantities treated in Mr. Corbett’s own 
experiments should read 333 gallons per square yard 
when the period of rest was double the period of use, and 
666 gallons when the rest was half the period of use, and 
the 17 ft. depth of sewage is an unnecessary and mislead- 
ing figure. 

From the published reports of the experiments carried 
out at Salford, the average of a large number of analyses 
of the raw sewage show that the combined ammonias (that 
is, the free and the albumenoid ammonias) amount to 
2.11 parts per 100,000, and the combined ammonias of the 
sewage after precipitation by various systems in the 
tanks 1.59 parts per 100,000. Taking these figures, the 
result of filtration by the various processes, as given by 
Mr. Corbett, would be that the remaining ammonias in 
the effluents are, in A, 22 per cent. of the ammonias of 
the raw sewage, or 29 per cent. of those of the treated 
sewage; in B, 895 per cent. of the ammonias of the raw 
sewage, and 18 per cent. more than those of the treated 
sewage; in C, 77 per cent. of the ammonias of the raw 
sewage, and 1.2 per cent. more than those of the treated 
sewage ; and in Mr. Corbett’s experiments 68 per cent, 








of those in the raw sewage and 89.3 per cent. of those in 
the treated. 

Compared with these, my system shows when filtering 
about 90 gallons per square yard per twenty - four 
hours continuously, and treating a sewage about 34 
times as strong as that at Salford, remaining am- 
monias in effluent 6 per cent., and when filtering 54 
gallons per yard, only .42 per cent. of those in the liquid 
applied, that is, a reduction of 94 per cent. and 99 58 per 
cent. respectively. Thus the result is with 90 gallons per 
yard five times, and with 54 gallons per yard nearly 
seventy times as good as the best result given by Mr. 
Corbett, that is, in process A. 

My experiments were not made to show directly what 
quantity could be filtered per square yard, but chiefly to 
ascertain whether a filter could be constructed to work 
continuously, and this they showed could be done most 
satisfactorily. 

As the degree of purification effected depends upon 
efficient aération of the filter, and the time occupied by 
the liquid in passing through it, it is evident that if the 
aération can be as efficiently maintained ina filter work- 
ing continuously, as in a similar one working intermit- 
tently, with periods of from twelve to sixteen hours’ rest 
out of twenty-four, at least two to three times as much 
sewage can be purified tu the same degree on the same 
area, and there is every probability that by increasing 
the depth of the continuous filter the quantity purified 
could be proportionately increased. - 

Yours faithfully, 
Sipyry R. Lowcock. 

35, Waterloo-street, Birmingham, 

February 20, 1894. 





To THE Eprror oF ENGINEERING. 
Srr,—Referring to the very interesting article in your 
issue of the 9th inst. upon “The Purification of Sewage 
by Microbes,” a few remarks upon my recent experiences 
may be of interest to many of your readers. You say 
truly that ‘‘ what sanitarians are searching for is some 
method of working that will avoid the necessity of secur- 
ing large areas of land near towns, since not only is the 
expense great, but there is always a most determined 
opposition to be fought from occupiers and owners.” If 
the advantages to be gained from a system which requires 
a very small amount of land are supplemented by a 
minimum of expense in other directions, there is no 
doubt that such a system must rapidly take the place of 
all others which are inferior to it in these respects. 

It is unfortunate that Mr. Lowcock’s experiments at 
Malvern only extended over the short period of fifty-three 
days, because many elements of expense and disturbance 
might have supervened if they ot bean extended over a 
longer period. Taking the Table of free ammonia and 
albumenoid ammonia from the tank effluent, and the 
filter effluent, from February 10 to April 1. 


Tank Effluent, Filter Effluent. 
| | 
s | 


| 
Free | Albumenoid 








} Free Albumenoid 
| Ammonia. | Ammonia. | Ammonia. | Ammonia. 
| Parts per | Parts per | Parts per Parts per 
February | 100,000 100,000 100,000 100,000 
10 | "3,20 0.60) =| 
11 | i$ = | 1.80 0.12 
17 4.00 0.32 | 
18 ‘a 64 | 1.30 0.12 
24 } 3.00 0.28 
28 | so pes 0.80 0 06 
March 
6 | 4.00 0.48 } 
7 “< oa 0,80 0.04 
7 6.40 0.70 
18 oa a -008 0.022 
24 6.40 0.72 
25 he os 0.40 0.04 
31 | 8.00 0.92 
April | 
1 | ae ee 0.03 0.024 











The figures are, no doubt, capable of explanation, but 
are very puzzling. The free ammonia in the tank efluent 
rose from 3.20 on February 10 to 8.00 on March 31, and, 
at —— time, the albumenoid ammonia rose from 0.60 
to 0.92. 

The first difficulty is to account for the increase of free 
ammonia ; the second is to account for its having risen 
while the albumenoid ammonia increased as well. It is 
to be presumed that the action which took place in the 
tank was chemical more than bacteriological. Turning 
now to the filter effluent, where the action is mainly 
bacteriological, we have a reduction in the amount of free 
ammonia from 1.80 on February 11 to 0.03 on April 1, 
while the albumenoid ammonia fell from 0.12 to 0.024 on 
the same dates respectively. Now, on the supposition 
that the improvement in the effluent as between these 
dates was due to the action of saprophytic liqvefying 
organisms, one would expect to find that the free ammonia 
had increased in some fixed ratio to the decrease in the 
albumenoid, as the one is, bacteriologically speaking, the 
reciprocal of the other. In my own experiments I have 
found the same apsence of corresponding decrease and 
increase, but not in such a marked degree. The twenty- 
fourth annual report of the State Board of Massachusetts, 
quoted by you, shows the same discrepancies. With 
purer cultivations and more favourable conditions, I have 
no doubt a regular ratio of increasing free with decreasing 
albumenoid ammonia will be arrived at. 

Referring to my own experiences and experiments, I 
may say, without transgressing the bounds of modesty, 
that they differ in kind from those you have referred to 
in your columns from time to time, and, in fact, from any 
others that I know of. The mistake that has been per- 
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ones are all of a much earlier date, some 100 to 150 years 

ToworsTeR SEwAGE Scuemu,—Scorr-MonorierF SysTEM OF PURIFICATION. or more old. ‘ : 
eer a : —_—$ — rods ~ other riper hundreds of windmills have been 
| | : pu own and steam pumping stations put in their 
| Clearness,| O44 : an — a place ; my firm alone has put down over seventy of them 

Inches ene. "| Ree.) 8) in the last twenty years. j : 
Date - ed through | Free. | Albumenoid. | _No pumps are used here in connection with windmills; 
Sample| Description. | Smell. | Reaction. | whic either scoop wheels or archimedean screws are driven by 
—" a cee 7) |__| them ; and I fear in ooounng those your correspondent 
: | oe © | Grains Parts | Grains Parts | Grains| Parts Orsi | Parts | would have + difficulty in constructing a windmill 
‘ } ey capable of giving a minimum of 50 tons of water a minute 
| inst such a variable lift. In fact, I doubt greatly 


per r per per per | per | per per 
Gallon. 100,000. Gallon. | 100,000. | Gallon. | 100,000. Gallon. 100,000. 








Effluent, average 
| of nine analyses! 

taken during! 
| July & August,| 
| 1898 








1893 | Slightly un-| Practically 
Sept. newer agg {| pleasant neutral } 6.8 3.3 

| Ditch poner shad 

| taken 5 yards ghtly 

| from effluent [ musty } Neutral ° 2.0 
outlet 

Ditch water | 

taken at bot- 


tom corner 





J than above f 
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sistently made by other investigators who are far more 
competent than myself in many ways, has been to ignore 
the plainest and the most obvious facts which are univer- 
sally recognised as the familiar truisms of the laboratory. 
Every one else who has attempted the purification of 
sewage by microbes has commenced either by more or 
less poisoning the food of the organisms or reducing the 
amount of it, the first by previous chemical treatment in 
tanks, and the second by deposition of the very organic 
matters which it is the function of the organisms to deal 
with. In most cases both errors are combined. The un- 
reasonableness of incurring these mistakes is obvious 
enough when means are provided for avoiding them. 

Turning to my own experience, the following informa- 
tion will no doubt be of interest. 

After having satisfied myself from a long series of ex- 
periments that a small filtering area, properly arranged, 
would be capable of dealing with a large amount of crude 
sewage, I entered into an agreement with the sanitary 
authority of the town of Towcester, in Northamptonshire, 
to erect a ‘cultivation filter bed” at one of the outfalls, 
The situation was far from favourable, because little or no 
fall could be obtained for the passage of the sewage 
through the beds. The sewage to be dealt with is like 
that of many other towns in England, in which slop 
water forms a considerable proportion of the discharge. 
Although I had to deal with a population of nominally 
1000 persons, there are only from eighty to ninety water- 
closets discharging into that particular outfall. As my 
contention is, that the more organic matter contained in 
the sewage, the more active is the bacteriological develop- 
ment in the filter bed, I do not consider that excessive 
dilution of the sewage is in any way favourable to the 
working of my system. There are two beds, each 180 
square feeb in area, and the sewage is supplied to the 
organisms in crude outfall condition. There is no attempt 
at anything like mechanical filtration in the sense of 
entangling the solid matters in the filtering material as 
in ordinary filters. The very reverse of this action is 
what I have aimed at, and the two conditions which 
appear to be essential to success are : 

(a) The supply of the sewage to the organisms in as 
fresh a state as possible, without any spaces in which they 
are subjected to the toxic products of their own life 
history. 

(0) Providing for the complete removal of the products 
of the organisms by the natural conditions of constant 


ow. 

The results have been altogether satisfactory. The 
town had been threatened with an injunction by Sir 
Thomas Hesketh, a neighbouring landowner, on account 
of the pollution of the ornamental water in his park, but 
since the cultivation filter beds have been established, all 
complaints have been withdrawn, and an average river 
water is being delivered from a ditch into the stream. 
The actual cost of working the system has amounted to 
only 2s. per month, and so complete has been the action 
of the microbes upon the organic matter contained in the 
sewage, that not even a wheelbarrow has been required for 
dealing with the sludge. 

The local authority is now applying to the Local 
Government Board for a loan to carry out the system for 
the rest of the town. 

When the above conditions are complied with, the 
solution of the sewage problem seems to follow as a 
matter of course. After all, the difference between these 
novel results and the ordinary processes of nature are 
only a question of time. Nature has never yet failed to 
convert organic matter to her own beneficent purposes, 
whether, in the language of Duclaux, it be ‘‘a worm or a 
whale ;” but up till now the conditions have been less 
favourable than those of a cu)tivation filter bed. 

Upon the important matter of land, the upward culti- 
vation filter bed, in dealing with crude sewage, has an 
immense advantage over the results obtained from down- 
ward _ filtration, as given by the Massachusetts Board 
and Mr. Lowcock in their experiments. In the former, 
during 1892, sewage was passed through at an average 
rate of 106,600 gallons per acre per day; in the latter 
there was an average of 353,800 gallons per acre per day. 
In both these cases there was a preliminary deposition 
of sludge, entailing trouble and expense. 

The analyses above show the progress of improvement 
in the effluent at Towcester. 

At Towcester, where the crude sewage has been sup- 
plied to the organisms, there has been a total cost of 
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| | 
3.06 5.18 | 7.83 | 61.2 | 78.15 | 245 | 3852 .18 26 
4.71 43 61.4 | 1.72 | 2.46 17 25 
| 
286 88 54 62 els 0b .06 
1.86 | 27 39 | .09 13 | .024 | .085 
| | 











16s. incurred in dealing with the whole system during 
eight months, including sludge, and the sewage of an 
average Midland town has been disposed of at the rate of 
over 500,000 gallons per acre per diem continuously. 
Tam, a ag &e., 
. D. Scorr-MoncRIEFF. 
14, Victoria-street, Westminster, S.W., 
February 19, 1894. 





MACHINERY v. MANUAL LABOUR. 
To tHE EpiTor OF ENGINRFERING. 

Srr,—It seems almost impossible to make any state- 
ment in such ‘‘ plain English” that one’s meaning cannot 
be mistaken. hat I said was, not that we must all go 
and live in Africa, but that the principle which, for want 
of free land in Europe, Dr. Hertzka’s colonists are about 
to carry out in the Kenia highlands (viz., that the 
workers, as such, should collectively own the means of 

roduction, and not the capitalists) must be adopted 

fore consumption can keep pace with production, and 
machinery become a blessing to all. I am well aware 
that it is not the nominal owners of machinery who get 
the advantage of it, but the real owners, 2.¢., the land- 
lords and financiers, whose enormous tribute of some 600 
millions a year effectually prevents either industry or 
enterprise from obtaining more than a very meagre 
average reward. 


February 15, 1894. 


Evacustres A, PHIPSON. 








STEEL AND ALUMINIUM. 
To THE EpiIToR OF ENGINEERING. 

Srr,—In the St. James’s Budget of to-day an interesting 
sentence occurs in Mr, Dam’s description of an interview 
with Mr. Maxim, the inventor of ‘‘Maxim’s air ship.” 
In it Mr. Maxim is stated to have remarked that the 
tubes of which the framework is constructed are “all of 
steel.” He added: ‘I tried aluminium, but found 
that steel was stronger, weight for weight. In addition 
to this, steel tubes can be united with great facility, and 
the coefficient of the joint is fully 95. There is no con- 
venient way of uniting aluminium tubes, however, and 
if they were united the coefficient of the joint would be 
very low.” 

I would like to ask Messrs. Bickle and Co., of 
Plymouth, and other firms interested in the production 
of articles made of aluminium, whether this be a correct 
view to take ? 

Yours truly, 


February 16, 1894. 


J.T, BUCKNILL, 





PUMP AND WINDMILL FOR DRAINING 
LANDS. 


To THE Eprror OF ENGINEERING. 

Str,—In reply to your correspondent ‘‘ Scoop Wheel’s” 
questions in ENGINEERING of the 9th inst., will you allow 
me to give him the following information, based on a 
more than twenty years’ experience in drainage work of 

9 


~ firm ? 
‘or a good drainage of the land it is required to get rid 
of the rain water as soon as ever it has fallen ; in summer 
time the evaporation is mostly large enough for this pur- 
se, but in winter the water has to be pumped out arti- 
cially. Inusing wind for this en @ very uncertain 
and unstable motive power is brought into action, which, 
when it is most wanted, is often not available. The 
water consequently rises in the ditches, the land becomes 
wetted and partially flooded, and great damage is the 
result. Your correspondent would easily satisfy himself 
on this point in visiting this country in the winter months, 
when he would find a good few polders, which are entirely 
dependent on wind power for their drainage, partiall 
flooded, and if your correspondent has to contend wit 
other water besides the usual rainfall, his case would be 
worse still. 

The farmers over here are fully aware of these serious 
disadvantages of wind power, and no polder board at 
present, having before it the question of wind or steam 
drainage, would hesitate for one moment in putting down 
a steam pumping plant. In fact, in the last thirty years 





hardly any new windmills have been erected ; the existing 





a 
Pl one windmill would be sufficient. 

Our largest windmills, with a diameter of 96 ft. to 
100 ft. over vanes, when it is blowing a good strong wind 
do not give more as an average than 50 tons of water on a 
maximum lift of + 6 ft. for archimedean screws, and this 
favourable wind power is in our country only available 
during about sixty days spread over the whole year. 

The first cost of such a mill would not be far off 2000/., 
while the yearly cost, inclusive of repairs and attendance, 
would amount to about 80/. to 100/. 

If your correspondent would accept my advice, he 
pl Sy never think for one moment of adopting wind 
power for his service ; but considering his variable lift, I 
would not hesitate to advise the laying down of a good 
centrifugal pasping station, like Messrs. John and Henry 
Gwynne’s make, which has been such a success on this 
side. 

I remain, Sir, yours truly, 
Pp. J. P. Sturrer. 
Amsterdam, February 19, 1894. 








COST OF RAILWAY WAGON REPAIRS. 
To THE EviTor OF ENGINEERING. 

Srr,—In these days one’s attention is called to anything 
bearing on the subject of the economic administration of 
our railways. The following extract from the Engineering 
News of New York, of February 1, 1894, gives some valu- 
able information, apparently worth the attention of our 
railway managers : 

“In a paper read before the New York Railway Club 
on January 18, 1894, Mr. G. R. Joughins, superinten- 
dent of motive power of the Norfolk and Southern Rail- 
way, gave an account of his experience with the tubular 
frame type of car. 

‘*The road being a small one, accurate records could be 
kept of the car repairs, and employés were punished for 
damage caused by carelessness, &c., while premiums 
awarded quarterly to the best train hands secured more 
than usual care in handling. The cars were therefore 
operated under favourable conditions. They were run in 
regular service with heavy loads, and in trains of fifty to 
sixty cars, and the cost for repairs was very small, 
averaging 1.40 dols. per car per annum, exclusive of 
wheels and brasses. 

‘*The following Table gives the cost of repairs for fifty 
wooden frame and fifty iron tubular frame flat cars for 
three years—April, 1890, to April, 1893—and is an inter- 
esting statement of the comparative economy in repairs : 














| | 
| Wheels and | Other 
Flat Cars. | Brasses. | Wrecks. | Repairs. Total 
wk | dols. dols. dols. dols. 
Fifty iron .. nt 34.85 208.00 133.32 406.17 
» wooden --| 6549.59 1050.80 2664.49 4264.88 
\ { | 








The total repairs per year on the fifty iron wagons, 
during the period of three years, was about 11s. each, as 
against 5/. 16s. for a wooden wagon. 

Some time ago I had occasion to study the annual 
report for 1892 of the Chemin de Fer de ]’Ouest of France, 
and found that the average annual cost for repairs of its 
wagons was 125 francs (5/.) each. I believe that this is, 
more or less, the average cost upon our English lines also. 
If this be true, ban are we wasting so much money which 
might be employed to reduce rates or increase dividends ? 


Yours -~ 
. D. CogcEsHALL, 


18, Upper Phillimore-gardens, Kensington, W., 
February 17, 1894. 

[Will Mr. Coggeshall explain why—as stated in the 
Table given above—the cost of maintenance of ‘‘ wheels 
and brasses”’ on iron wagons should be only about one- 
sixteenth of that on wooden cars? It almost looks as if 
the former had run but a small mallongs, and this might 
account for some of the other figures.—Ep. E.] 





Frencu Coat Imports.—Theimportsof coal into France 
last year amounted to 8,771,429 tons, as compared with 
8,933,073 tons in 1892, and 9,222,073 tons in 1891. In 
these totals English coal figured for 3,957,589 tons, 
4,386,790 tons, and 4,354,886 tons respectively. 





EXTENSION OF GERMAN Harpours.—The Sassnitz Har- 
bour, on the island of Riigen, in the Baltic, which forms 
an important link in the new postal connection between 
Sweden and Germany, is being considerably enlarged. 
The calculated cost is 1,013,000 marks, or about 50,000/., 
and the harbour is expected to be ready for winter traffic 
towards the end of next year ; at the sametime it is under 
contemplation to use it, temporarily, for summer traffic 
during the ensuing summer. At Altona, on the Elbe, the 
authorities intend to build a harbour for the accommoda- 
tion of the fishing trade. The harbour will be 500 ft. 
long and 180 ft. broad, and in connection with the har- 
bour will be erected a large hall for the packing and 
despatch of the fish. There will be direct connection 
with the railway, and the expenditure is calculated at 
about 150,000/., of which the State is understood to con- 
tribute 40,0007, 
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HEAVY “UNIVERSAL” MILLING MACHINE. 


Tue milling machine which we illustrate above 
has been constructed by Messrs. Pedrick and 
Ayer, engineers, Philadelphia, U.S.A., and has been 
introduced into this country by Messrs. Charles Erith 
and Co., of 13, Little Trinity-lane, London, E.C. 
The machine is of the ‘“‘ Universal” type, and is of 
exceptionally great capacity. It is intended more 
especially for locomotive work, but gear cutting 
up to 5 ft. in diameter can also be done in it. The 
machine is driven by a four-step cone arranged for 
a 32-in. belt. The largest diameter of the cone 
is 13 in., and a back gear of 8 to 1 is also pro- 
vided. The spindle is of steel, and runs in gun-metal 
boxes. ‘The front bearing is 34 in. in diameter by 
6 in. long, whilst the back bearing is 2% in. in dia- 
meter by 5in. long. Both bearings are adjustable for 
wear, without altering the position of the centre of 
the bearings, thus maintaining the alignment of the 
machine. A hole 1,, in. in diameter is bored right 
through the spindle, and is enlarged to 2 in. in dia- 
meter at the front end, the taper being 4 in. per foot. 
The front end of the spindle is also threaded. The 
support for the front end of the cutter arbors is 4} in. in 
diameter and very rigid, and is long enough to admit 
arbors 26 in. long between it and the main spindle of 
the machine. Feed motions are provided in three 
directions—viz., vertically, horizontally at right angles 
to the spindle, and horizontally parallel to the spindle. 
All these feeds are reversible. The platen is 52 in. 
long and 14 in. wide, and has three slots for #-in. bolts 
on its upper surface, and two slots on the edges. It 
has a longitudinal feed of 33 in., and a transverse one of 
12in. Itis mounted on aswivel, and can be turned com- 
pletely round and feed in the direction of the table. The 
feeds to this table are both provided with automatic 
stops. The knee on which the table rests has a bearing 
23% in. long by 14gin. wide. In addition there are two 
slots for Z-in. bolts running the whole length of the 
column, by means of which the connection between the 
knee and the column can be made perfectly rigid. The 
baseplate of the machine measures 49 in. by 36 in., 
and the spindle is 514 in, from the floor, The total 
weight of the machine is 5000 Ib. 





AFRICAN TELEGRAPHY.—A telegraph construction camp 
has been advanced 50 miles from Palapye towards Tati. 











INDUSTRIAL NOTES. 


THE general state of employment, as shown by the 
returns received by the Labour Department of the 
Board of Trade, fully substantiates the views stated in 
‘* Industrial Notes” since the commencement of the 
year. Those returns point to an appreciable improve- 
ment in the state of employment since the beginnin 
of the year, while the general outlook is more hopefu 
than for some time past. The proportion of unem- 
ployed members is less than during the previous 
month, or the corresponding month of last year. In 
the 37 trade societies reporting, consisting of 353,764 
members, 24,803, or 7 per cent., were in receipt of un- 
employed benefit, or nearly 1 per cent. less than in 
the previous month, and 2.9 per cent. less than a year 
ago. In reality the ratio of unemployed has fallen to 
the point at which it was at the commencement of Ma 
last, whilst the curve is tending to a lower level. 
Moreover, the numbers reporting are larger this year by 
nearly 50,000 than they were last year. Employment 
in the shipbuilding industries has improved at all the 

rts except at Belfast, the percentage of unemployed 
oa decreased from 17 to 13.8 per cent. In the 
iron and steel industries, South Wales feels a con- 
tinued depression, but in the northern counties and in 
the Midlands, as also in the west of Scotland, trade 
has improved. Seamen are employed to the extent of 
17 per cent. more than last year at the same date. 
The engineering trades have improved to the extent 
of 3.2 per cent., and the improvement continues. In 
the building and furniture trades there is an increase 
of unemployed to the extent of about 1 per cent., but 
this is not surprising for the time of year. The textile 
trades exhibit a difference, cotton industries being 
brisk, but the woollen, silk, lace, and linen branches 
are quiet. The clothing and boot and shoe trades 
show a slight improvement. On the whole, the returns 
point distinctly to improved conditions of employment, 
though the signs are less manifest in some branches of 
industry than in others. But the encouraging feature 
is that the improvement is mostly in the trades which, 
as a rule, lead the van, while those in which it is less 
felt are those that follow as a natural result. The 
probability, therefore, is that we are on the road to 
general improvement in all branches of our national 
industries, and that the present year will witness a 
real revival of trade, 





The line is in complete working order, 





The report of the Boilermakersand Iron Ship Builders 
opens with this cheering announcement: ‘‘The returns 
from all our districts bring news of a coming revival 
in trade. In our branch of industry there are good 
prospects before us, if what every one says is true.” It 
then goes on to say that the Government naval pro- 
gramme has stimulated the shipbuilding trades, as 
many good orders have been booked in all districts 
during the past month, and there are many more 
orders in the market as yet unplaced. The report 
adds : ‘‘Some shipbuilding firms have orders on hand 
that will carry them well through the year. . . . So 
many orders for plates and angles have been booked 
by ‘he northern steelmakers, owing to the revival in 
shipbuilding, that full work is insured for some 
months tocome. They are, therefore, rather indifferent 
about booking more contracts at present, and have 
consequently raised their prices until steel plates are 
10s. dearer than they were some time ago, while steel 
angles have advanced to the extent of 7s. 6d... . The 
Scotch steel trade is getting quite active, and large 
orders have been given out, so that most of the works 
are well filled for early delivery. Ship-plates cannot 
now be got under 5/. 10s., and the steelmakers in the 
north-west are very busy.” The report goes on to 
say that the Government have placed orders with the 
following companies to the amounts named: Barrow 
Company, 534,000/. ; Clydebank, 545,000/. ; Fairfield 
Company, 555,000/. ; and Palmers’ Company, 600,000/. 
The intention is to spend about 7,000,000/. on ship- 
building, in addition to the normal annual expendi- 
ture. The report adds: ‘‘The Government yards are 
full of work at the. present time, and no doubt many 
of our members can find employment in them if they 
will but apply.” The total number on the funds is 
6985, as against 8363 last month. There is an increase 
on superannuation allowance of 61, but a decrease on 
the trade funds of 1273, and on the sick list of 143. A 
very important agreement has been drawn up and 
signed, after a mutual conference between the Ship 
Repairers’ Association and the Boilermakers’ Society, 
as to the rates to be paid for work on oil vessels. The 
rates are: Platers, 15s, per day ; riveters, 12s. 6d. per 
day ; holders up, 10s. per day, the men to work at 
piecework speed. The agreement dates from the 
second full pay-day in the present month. Before 
entering the oil tanks an expert must certify that the 
tanks are absolutely safe, such certificate to be posted 
in a conspicuous place. The arrangement was settled 
in a most friendly way. 





The engineering trades throughout Lancashire 
have manifestly improved in nearly all branches, 
while the prospects are regarded as increasingly hope- 
ful. New work is coming forward more freely, and 
in increasing weight in most departments, and the out- 
look is generally encouraging. Machine tool makers 
are better off for work, and especially in the smaller 
class of tools; boilermakers report more orders; 
stationary engine builders are tolerably well off for 
work, and many of the special branches are busy. 
The reporters to the Board of Trade Department of 
Labour state that in the Manchester district nearly 
all branches, including the metal trades, are still bad, 
though signs of a slight improvement have been mani- 
fest in some. The general proportion out of work is, 
however, less than in the shipbuilding centres. But 
the steam engine makers have 5.5 per cent. out of 
work, while the machine workers report a large increase 
in the number of unemployed. On the other hand, 
the brass workers and finishers are better employed, 
the number out of work being less by one-half the 
total. Inthe Oldham and Bolton district all classes 
of the engineering, iron and steel, and cognate indus- 
tries have improved somewhat, machine-makers being 
once more fairly well employed, the orders for textile 
machinery being sufficient to keep them well engaged 
for some months to come. The iron and steel works 
in the district have regained their wonted activity, 
the men working full time. The iron market has been 
less active, present demands being apparently satisfied; 
but there is a strong tone, and prices have been well 
maintained ; there is a scarcity of certain brands, 
and this enables the makers to hold firm to their 
full rates. A moderate amount of business is stirring 
in the manufactured iron trade, and there is a harden- 
ing tendency in prices, with a general disinclination to 
quote for forward delivery. Manufactured steel is 
in better demand, and prices tend upwards for boiler- 
plates, steel tank and bridge plates, while steel bars 
are firm at recent rates, The metal market is also 
firm at list rates. In all departments there is an 
absence of labour disputes, and there appears to be no 
indication of immediate troubles in this respect. On the 
whole, the prospects are ys ae epg. considerably; 
although the improvement is slow, yet it is general in 
all branches of the engineering, iron and steel, and all 
cognate industries. Moreover, it is shown in nearly 
all districts, though less in some than others. But 
the hopeful feeling indicates better prospects, and 
the absence of labour disputes encourages the belief in 
more active trade. 
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In the Sheffield and Rotherham district there is im- 
provement in the general run of the iron and steel 
trades, and there is a more cheerful tone than there 
has been for a long time past. Armourplate makers 
are beginning to be more active, orders for some 3000 
tons having been received from the Government for 
the Majestic and Magnificent, while the order for 
1400 tons for the Renown is not yet completed. The 
men are not in all cases making full time, but a start 
has been made on the Harvey plates, under the new 
orders. There is a fair amount of trade being done 
in boiler plates and tubes, and the demand for ship- 
plates is improving. Some very good orders for 
special steel bars have found considerable employment 
for hammermen and tilters. The railway tyre, axle, 
and spring makers have been tolerably busy, and some 
good orders have been coming in for railway material, 
especially from India. The Australian market also 
shows signs of improvement. Bessemer and Siemens 
steel makers have been fairly well employed, there 
being a good demand, particularly for railway spring 
qualities. Good orders are in hand for steel wire of 
various kinds. Steel casting makers have been busy, 
but it is said that orders are not coming in as freely 
as could be desired. The ironfounders are not busy, 
except in the iron pipe trade, for gas, water, and 
telephone purposes, in which branches trade is good. 
The rolling mills have been well rap os fe especially 
in the heavier sections. Crucible steel makers have 
been doing a fair amount of trade, especially in the 
higher grades. The stove-grate, bath, and builders’ 
ironmongery branches have been rather quiet. The 
engineering branches are a little busier, the men 
making full time, but many are still out of work in 
this department. In tools there is a slight improve- 
ment, but in all branches of the cutlery trade things 
are quiet. Sheep shear makers are fairly busy ; razor 
makers of the best qualities show some improvement, 
and the scissors trade is better. The file trade shows 
decided signs of improvement, but the silver and 
plated fac, ve are very quiet. Generally the outlook 
is brighter, the prospects better, and the tone more 
hopeful than for a long time past; and there are no 
signs of labour disputes in any of the branches of 
trade in the district. The corporation have still their 
relief works open, but gradually the men are finding 
employment, and returning to work at their own 
trades. The one thing now wanted in Sheffield is a 
better foreign demand for export articles ; this secured, 
the local branches of staple industry will revive con- 
siderably. 


A marked improvement is reported in the Cleveland 
district, especially in steel plates. Most of the mills 
are well employed, and many good orders have been 
booked. A heavy plate mill has lately been put into 
operation at Eston, and a start has been made with 
the alteration of another mill for light plates. There 
are preparations also being made for the extensive 
manufacture of steel from Clevelandiron. The sliding 
scale question as to wages has been settled for two 
years, so that no difficulties are expected on this score. 
Wages remain as at present for this month and next, 
the old basis being in operation subsequently. The 
Cleveland ironstone miners are working more re- 
gularly, more ore being required for the extra fur- 
naces, and the limestone quarrymen have obtained an 
advance of 2) per cent., though they claimed the 
74 per cent. taken off last May. The 24 per cent. ad- 
vance is, however, to date back to January 1, 1894. 
There is, however, some discontent among the fillers, 
who also seek an advance in wages. I.abour questions 
are generally quiet, except in the one instance above 
given, and the general outlook appears to be brighter 
than for many a long day in this large and usually busy 
district. * 


In the Scottish districts the improvement in trade 
is marked in some, in others it is a little lagging. In 
the western districts the prospects are very good, 
especially in shipbuilding and engineering, but it will 
be some little time before the men will be in full work. 
Ia the Edinburgh and Leith district the shipyards 
are busy with repairs. Ship joiners report all in em- 

loyment ; shipwrights only 1.2 out of work ; but the 
etler-makers have over 6 per cent. out of employment. 
In the Aberdeen district boiler-makers and iron ship 
builders are better employed, only about 5 per cent. 
being idle. Labour questions ere quieter, but there 
are still some -_ of disconteat in the coal-mining 
districts, especially as regards reductions in wages. 


In the Wolverhampton district there is a steady 
business tone in the iron trade generally. Merchants 
and consumers seem to understand that there is little 
chance of further reductions in prices yet awhile, and 
these are consequently placing orders for large quan- 
tities to replenish their diminished stocks. Export 
agents are also showing more activity, and even 
anxiety for placing orders, or at least for negotiations 
for sheets, plates, hoops, and galvanised iron for Aus- 
tralian and West Indian markets. Prices for finished 
iron are very firm, but without quotable change at 





resent. Common sheets for galvanising purposes 
ave changed hands at moderate rates, but much 
below what the prices were a few years ago, due to the 
increased output by a larger number of rolling mills, 
and the keen competition among makers. The trade 
is good for plate, strip, angle iron, &c., and manufac- 
turers are booking a fair share of orders for steel 
plates, blooms, and billets. Pig iron is in good de- 
mand, but prices are low in consequence of the northern 
rates. The engineering trades are not busy, although 
employment at the railway works is tolerably steady. 
Bridge and girder constructors, boiler and tank 
makers, colliery air-tube makers, and gasholder 
erectors are fairly busy, and heavy iron founders are 
better employed. The toolmakers and machinists 
report no change in their condition. The puddlers, 
mill rollers, and steel-workers are fairly well engaged. 
In the hardware trades the long depression in the nut 
and bolt branches, and also in the heavy chain and 
cable branches, has not passed away, but there are 
indications of improvement in all those trades. The 
lock and wrought nail trades are depressed, and so 
also are the tin and iron plate branches. Iron safe 
makers are busier, but light iron-founders, hollow-ware 
casters, steam and gas-tube makers show a decline. 
Edge-tool makers, wire-workers, and hurdle-makers 
and agricultural implement makers are fairly well em- 
sloyel. The electrical trades are not so busy as they 
were. Enamellers, japanners, and galvanisers are fairly 
well employed, while the bedstead trade has been in a 
fluctuating state. Generally the outlook is better, 
but in some districts there are many unemployed, 
especially at Walsall and West Bromwich, and even in 
Wolverhampton men are employed by the corporation 
in the formation of a park. In parts of North Staf- 
fordshire trade is worse, especially in engineering, iron 
founding, and on railway work. But the iron trade is 
improving ; large orders have been secured, and an- 
other blast-furnace has been blown in to meet the 
demand, 

In the Birmingham district the engineering trades 
are not brisk, for some 80 men, or 8 per cent. of the 
total, are out of work. Some establishments are, how- 
ever, enabled to keep the works going on full time. 
Safe-making is not so busy, none of the works being 
on full time. Metal-rollers, however, are fully em- 
ployed ; the cycle trade is more active, but the tin- 
plate trade has fallen off. Lamp-makers are busy, but 
the brass-workers are only moderately employed. The 
demand for cheap chandelier and gasfitting work has 
been fairly good, but not up to the usual average of 
the season, The bedstead trade has been temporarily 
checked by reason of the advance in prices, as ar- 
ranged by the federation of employers and workmen, 
which is now in full operation in the trade. The tube 
and wire-drawing cakes are slack, but the demand for 
seamless tubes is increasing. The wire-working and 
weaving branches have fallen off somewhat. The 
local jewellery trades are reviving, but the silver- 
smiths’ trade is quiet. Many of the other trades 
are brisk; heavy iron making is good; the heavy 
anchor chain, vice, and anvil trades are better than 
they were; the lock trade is rather brisk; hurdle 
fencing is in pretty good demand; but the hand- 
wrought nail trade is depressed. On the whole, things 
look brighter for the future, and there appears to be 
no — distress in the district in any branch of 
trade. 


In the Barrow district things look a good deal 
better, especially in the shipbuilding trades ; a goodly 
number of men have been put on, large orders have 
been received, and the prospects are good for the 
year. Pattern-makers are busy, no men idle ; marine 
engineers are better employed, although some are still 
on short time. The moulders are also busy, with no 
unemployed hands. The steelworkers are again idle, 
but it is reported that some changes are to be made 
which it is expected will improve this branch of 
trade in the district. One more blast-furnace has 
been re-lit, but both iron and steel are rather depressed 
over the entire district. Butthere are signs of im- 
provement nevertheless. The shipping and the rail- 
way trades are quiet; as to the former, there is little 
work at the docks, while the railway employés are 
on short time. But the expectations are that greater 
activity is in store for the near future, especially as 
the shipyards are becoming busier, with new orders 
from the Government and other sources. 


In Ireland trade 2 ars to be much worse than it 
was. At the shipbuilding and engineering works at 
Belfast, out of 8832 members, 1829—or 15 per cent.— 
are unemployed, as compared with 12.3 per cent. in 
December last. In the Dublin district the engineering 
and boilermaking industries are reported to be bad, 
but in the Cork district things are better for those 
trades. Generally things are better in the Cork dis- 
trict than at Belfast. At the latter port disputes are 
the order of the day, all branches of shipbuilding and 
engineering being involved inthem. The depression 
appears to have extended to the building trades and 





the linen trades, and also to miscellaneous workers, 
except the clothing trades. 


The conference of mineowners and miners took 
place, as arranged, at the Westminster Palace Hotel, 
though a little after date. Lord Shand, the chairman, 
was not present, but the appointment seems to have 
given general satisfaction. It is said that Lord Shand 
is asking for very full information — all points, and 
he will doubtless be well prepared to deal with the 
questions to be submitted to him. Some appear to 
think that there will be a great difficulty over the 
question of a minimum wage, but, in some cases, 
there is a kind of normal minimum with the 
sliding scales in operation, though it is not stated that 
the wages shall not go below zero. But it is generally 
recognised that there shall be a minimum, and this 
often becomes the maximum in a particular trade. 
No doubt the conference will be able to settle this 
matter in a friendly manner at their next. meeting. 





FATAL EXPLOSION OF A CIRCULATING 
BOILER. 

Tue following particulars of the explosion of a hot 
water circulating boiler will be read with interest, espe- 
cially when taken in connection with what has recentl 
appeared in our columns relative to the cause of suc 
disasters. 

The explosion took place on Saturday, January 6, 1894, 
at the Adel Reformatory, near Leeds. The boiler was of 
wrought iron, and of the welded saddle class, and was 
used for heating the lecture-room in which the Sunday 
services were held. There were two sets of circulating 
pipes, consisting of two flow pipes connected to the top of 
the boiler, and two return pipes connected to the side. 
Thus the boiler was similar to one of the ordinary house- 
hold circulating bath 7. It had been made by Messrs, 
Hartley and Sugden, of Halifax, and supplied by Mr. 
Charles E. Dean, registered plumber, of Headingley, 
— who placed it in position and fixed the pipes in 


It was usual during the winter months to set the boiler 
in operation every Saturday, in preparation for the ser- 
vices to be held the following day. Two boys, inmates of 
the reformatory, lit the fire about nine o’clock on the 
morning of January 6, and in about three quarters of an 
hour afterwards the boiler burst with a very loud report, 
described by those who heard it as being similar to a 
quarry blast. The explosion was of a most violent 
character ; the boiler was displaced and the brickwork 
scattered around. The two boys who had been firing up 
were killed, one being picked up dead and greatly dis- 
figured, while the other was so severely scalded all over 
the body, and badly hurt on the head, that he died early 
the next day, after suffering great agony. 

The cause of the explosion was extremely simple. The 
a ee were found to be choked with ice. This 
—— the circulation, and the pressure being thus 
bottled up, went on accumulating until it reached an 
amount which the boiler could no longer withstand, and 
therefore burst, with the disastrous consequences just 
narrated. 

Two coroners’ inquests were held on the bodies of the 
lads killed, and the usual verdict of ‘‘ Accidental death ” 
was returned. In each case the coroner is reported to 
have said that ‘‘the accident appeared to have resulted 
from an error of judgment in the fire having been lighted 
when certain pipes were frozen up, and that there seemed 
to be no neglect on the part of any one.” No suggestion 
was made as to the necessity of a safety valve, and if it 
had not been for a subequent investigation by the Board 
of Trade, the public would very probably have remained 
in the dark both as to the vital cause of the explosion and 
the remedy for such an occurrence, 

Under the provisions of the Boiler Explosions Act, 
1882, the Board of Trade conducted a ‘‘ preliminary 
inquiry” respecting the explosion, and ufterwards insti- 
tuted a ‘formal investigation,” which was held atthe Town 
Hall, Leeds, on Friday, February 9. The Commissioners 
were Mr. Howard Smith, barrister-at-law (presiding), 
and Mr. I. H. Hallett, consulting engineer. Mr. Gough 
appeared for the Board of Trade, and, after making an 
opening statement as to the circumstances which had led 
to the holding of the investigation, called various witnesses 
to give evidence. 

r. J. Rawlinson Ford, secretary to the Adel Reforma- 
tory, explained the constitution of the committee of 
agers which, he said, received a lease of the 
school from the Leeds Corporation. No printed instruc- 
tions were given to the superintendent relative to the 
heating apparatus. A periodical examination of the 
boiler was always made at the beginning of the winter 
before it was put into actual use, and this had been done 
in November last. 4 

Mr. C. G. Twigg, superintendent at the reformatory 
for twenty-nine years, said that the boiler had never 
— given any trouble, nor had the pipes been 

rozen, ‘There were two other boilers in the building, but 
neither oft hese, nor the one that had exploded, was fitted 
with a — valve. On January 6 there had been a heavy 
frost, and the thermometer registered 5 deg. below zero, 
but it did not occur to witness to take extra precautions. 

Mr. C. E. Dean, registered plumber, who ge the 
boiler, said he did not fix a safety valve. He had put 
down a number of saddle boilers like the one in question, 
but all without safety valves. There would have been no 
meng Bay fixing one to the boiler, but there might have 
been difficulty in keeping it in order, as the boys might 
have tampered with it. He had madea complete ex- 
amination of the boiler in November last, and found it in 
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perfect order, If there had been a safety valve attached, 
and assuming that it had been in working order, the 
pressure of steam would have been relieved, and the ex- 
plosion avoided. 

Mr. Twigg, recalled, expressed the opinion that a 
safety valve would have been dangerous. There were 
150 boys in the reformatory, drawn chiefly from a low 
rank of society, and the managers endeavoured so to 
—- matters that there was nothing that could pos- 
sibly be injured. Ifa valve had been applied, the boys 
might have tampered with it. One had scalded himself 
to death some time ago by playing with the valve on a 
high-pressure boiler in use in the institution. It was pro- 
tected by an iron door, but he had got in when once he 
had found the door open, with the result that his mis- 
chief cost him his life. If a safety valve had been applied 
to the circulating boiler, it could not have been protected. 

Mr. William Harris, engineer surveyor to the Board of 
Trade, deposed to having made an examination of the 
exploded boiler. Under ordinary circumstances the 
a g would be about 51b. per square inch, and the 

iler was capable of holding, say, 10 gallons of water. 
The explosion was caused by lighting the fire when the 
connections were frozen up. There would have been no 
difficulty in fixing a safety valve to the boiler. 

Mr. Lavington E. Fletcher, chief engineer to the 
Manchester Steam Users’ Association, gave voluntary 
evidence, and showed from the Association’s printed 
monthly reports that it had circulated information on 
this subject for the last thirty years. He also laid before 
the Court the report for November, 1874, which gave a 
full-sized section of the valve recommended, and a sketch 
of a kitchen range, showing its position on the boiler, 
and the small cast-iron box in which it was placed for 
protection, the door of which could easily be under lock 
and key to prevent tampering. Mr. Fletcher added that 
the construction of the valve was so simple that there 
was no fear of corrosion, and that there were two of these 
valves at the Association’s offices which had been at 


work for the last eighteen years, without giving the|},. 


slightest trouble. 
everal other witnesses were called, who somewhat 
unwillingly allowed that a safety valve would have been 
useful, but raised objections as follows : 
That a safety valve would soon get out of order. It 


. would corrode and become useless, and would therefore 


need to he periodically examined. 

That tn. connecting pipe between the boiler and the 
safety valve might become choked with ice, and the 
valve rendered inoperative. 

That, seeing the valve might become inoperative, as 
above, it would be worse than useless, indeed, a source of 
danger, as it might lead to a false confidence and land 
those in charge of the boiler in a worse condition than 
they would be without it. 

The examination of witnesses having closed, Mr. Ford, 
on behalf of the managers of the reformatory, expressed 
the deep regret they felt at the occurrence, but submitted 
that there had been no reglect of reasonable precaution on 
their part. The boiler had been in use ten years, there 
had not previously been any freezing of the circulating 
pipes, pole the explosion had occurred under an excep- 
tional state of things, the weather at the time being very 
severe. 

Mr. Gough submitted a list of questions, and requested 
the decision of the Court thereon. 

Mr. Howard Smith then delivered judgment, and from 
the character of his summing up it was evident that the 
Court saw through the shallowness of the objections 
which had been raised to the safety valve. He said that 
he and his brother Commissioner were very clearly of 
opinion that explosions similar to the one under investiga- 
tion could be prevented by fitting every boiler with a 
safety valve. The difficulties urged against the applica- 
tion of such a valve might be got over. They did not 
think these valves would get out of order or be liable to 
be tampered with ; precautions could be taken to prevent 
this, and there was very little risk of the valves corroding. 
In the case of an institution like the reformatory, the 
valves might be inclosed or locked up, so as to be out of the 
way of the boys. Mr. Smith added that with circulating 
boilers of this kind some method should be adopted 
whereby the pipes could be emptied of water during the 
time the apparatus was not in use. The Court absolved 
the managers and superintendent from all blame, and 
made no order against them for the payment of costs, 

During the proceedings Mr. Howard Smith expressed 
his opinion voluntarily from the chair that it was desir- 
able that the provisions of the Boiler Explosions Act, 
1882, should be extended so as to include the investiga- 
tion of domestic boiler explosions, as it did at present 
those arising from boilers used for heating public build- 


-ings. 





THE PHYSICAL SOCIETY. 


AT the annual meeting of the Physical Society, held on H 


February 9, Professor A. W. Riicker, F.R.S., President, 
in the chair, the annual report of the Council was read by 
the President, Dr. Atkinson read the treasurer’s report, 
and also an obituary notice of the late Professor Tyndall. 
The adoption of the reports was moved by the President, 
and carried nem. con. Dr. Chichester Bell and Mr. 
Griffiths were appointed scrutators, and subsequently 
declared the following gentlemen duly elected to form the 
new Council: President, Professor A. W. Riicker, M.A., 
F.R.S. Vice-presidents, Walter Baily, M.A. ; Major- 
veneral E. R Festing, R.E., F.R.S.; Professor J, 
Perry, D.Sc., F.R.S. ; Professor 8. P, Thompson, D.Sc., 
f.RS. Secretaries, H. M. Elder, M.A., 50, City-road, 
FE.C., and T. H. Blakesley, M.A., M. Inst. C.E., 3 Eliot- 
hill, Lewisham, S.E. Treasurer, Dr. E. Atkinson, Por- 
tesbery-hill, Camberley, Surrey. Demonstrator, C. Ver- 





non Boys, F.R.S., Physical Laboratory, South Kensing- 
ton. ther members of Council: "Shelford Bidwell, 
M.A., LL.B., F.R.S.; W. E. Sumpner, D.Se. ; Pro- 
fessor G. Fuller; J. Swinburne; G. Johnstone Stoney, 
M.A., F.R.S.; R. E. Baynes, M.A.; Professor G. M. 
Minchin, M.A.; L. Fletcher, M.A., F.R.S.; Professor 
Lt Ph.D,, F.R.S. ; Professor S. Young, D.Sc., 


Professor Reinold proposed a hearty vote of thanks to 
the Lords of Committee of Council on Education for the 
use of the rooms and apparatus in the Royal College of 
Science. This was seconded by Professor J. V. Jones, 
and carried unanimously. Votes of thanks were similarly 
accorded to the auditors, Mr. A. P. Trotter and Mr. R. 
Inwards, on the motion of Mr, Watson, seconded by 
Professor Fuller ; and to the officers of the Society on the 
motion of Dr. Burton, seconded by Mr. Trotter. 

At an ace f science meeting then held, Mr. Owen 
Glynne Jones, B.Sc., read a paper on “ The Viscosity of 
Liquids,” and exhibited the apparatus used in his experi- 
ments. The method employed consists in measuring the 
speed at which a small sphere travels through the liquid 
under the action of gravity. As Professor Stokes had 
shown, the velocity of a sphere falling in an infinite liquid 
becomes constant, this velocity being given by the equa- 
tion 

r7_2,.¢6-p 
v= a? ‘ 
9 ° Bb 
where a is the radius of the sphere, ¢ its density, p the 
density of the liquid, and y1 its viscosity. If sliding fric- 
tion exists between the sphere and liquid the equation 
becomes 
V= 2 9a? head Bat+3u ; 

9 um Bat+2u 
where £ is the coefficient of friction. 

In making the experiments small spheres (usually of 
mercury) were allowed to fall through a buretge contain- 
ing the liquid, and the time taken to travel the distance 
tween two marks about 50 centimetres apart noted. 
The radii of the spheres being small, it was considered 
better to deduce this from the mass. Direct determina- 
tion of such small masses being difficult, a larger mass 
(M) was taken, weighed, and divided into, say, ten or 
twelve parts, and the speed of falling of each part ob- 
served in a liquid of constant viscosity. The velocity V 
with which a sphere containing the whole mass would 


have fallen, was deduced from the equation vi= Zvi. 
Similarly the mass of any part which falls with a velocity 


3 
vis given by m= . *M. In this way the author had 


been able to determine the mass of a sphere weighing 
only about 0.003 grammes to four significant figures. 
Referring to experiments made with a view to ascertain- 
ing whether sliding friction existed, the author said the 
divergence from the simple formula did not exceed ex- 
perimental errors. 

In determining viscosity, changes of temperature were 
found to be of great importance, especially in the case of 
glycerine, whose viscosity varies as much as 10 per cent. 
for 1 deg. Cent. Small differences of temperature between 
different parts of the liquid are, however, not very serious, 
provided the mean temperature be known, for the mean 
speed observed is shown to be that corresponding to the 
mean temperature. To determine viscosity accurately at 
a ‘given temperature, very delicate thermometers must be 
employed. Most of the liquids experimented on were 
bad conductors of heat, and hence required considerable 
time for the temperature to become uniform. Differences 
in temperature could readily be detected by observing if 
the speed of descent of a small sphere varied at different 
parts of its path. The author suggested that this fact 
might be used to determine the thermal a of 
liquids heated at the top by Forbes’ method. The fallin 
*p ere would form a thermometer of almost infinitesima 
thermal capacity. For most oils spheres of water coloured 
with eosin could be employed to determine the viscosity. 
A water drop of 1 millimetre radius was found to fall 1 in. 
per hour in castor oil at 8 deg. Cent. 

To determine the variation of viscosity with tempera- 
ture, a special apparatus was used with which observa- 
tions could be omni in wo succession by simply invert- 
ing the tube containing the liquid and the falling sphere. 
In Mr. Trouton’s viscosity experiments, which were some- 
what analogous to those described, surface tension com- 

licated the results considerably ; the author’s aim had 
een to eliminate such disturbing influences. 

Professor Everett, in a written communication, suggested 
that the motion of the liquid sphere be checked by using 
beads of quartz or glass. 

Lord Rayleigh pointed out in a letter that the formula 
employed related to a solid sphere, and thought it not 
legitimate to use it for liquid spheres, for the tangential 
forces at the surface would set the interior liquid in 
relative motion, and modify the resistance experienced. 
e also thought the existence of a final coefficient of 
sliding friction between two fluids an impossibility. 

Mr. Watson said temperatures might be kept constant 
for days together by Ramsay and Young’s vapour jacket. 
Dr. Sumpner thought the surface tension of such small 
spheres of mercury was so very large that they would act 
practically like solids. The want of solidity might be of 
importance when the two liquids were very nearly alike 
in density and other properties. 

Mr. Blakesley said that at high velocities the falling 
sphere might get a palpitating motion in addition to the 
gradual descent, and this might introduce errors. 

Professor Perry considered that the experiments on the 
velocity of a small sphere, and those of the two parts in 


which it was divided, which showed that vi= vy! + U2 4 








proved the simple formula used to be correct. 


Mr. Boys inquired if any tests had been made on the 
cunmeney of dimensions of the spheres used. He would 
expect that, in the case of water and oil, for example, 


|mutual contamination would take place. pe 


of the indirect method of determining the masses of smal 
spheres, he thought direct weighings might be made, for, 
as the President and Professor Poynting had shown, the 
balance might be immensely improved. 

Professor S. P. Thompson suggested that small globules 

of aluminium or slag might be used. 
_ Dr. C. V. Burton thought Lord Rayleigh’s criticism 
important, and that large corrections might be necessary. 
He failed to see how the large surface tension mentioned 
by Dr. Sumpner could prevent internal circulation. 

Mr. Trotter said Lord Rayleigh’s point might be tested 
by using a sphere of oiled wax. 

Mr. Boys mentioned that Lord Rayleigh had shown in 
the case of soap rings that variation of surface tension, 
due to stretching or compression, produced stability. 
The same phenomena would probably retard internal cir- 
culation. 

_ The President said there was little doubt that internal 

circulation, as mentioned by Lord Rayleigh, would 
modify the velocity. 
_ In his reply Mr. Jones said he could not imagine how 
in By liquids internal motion in the falling spheres 
could be set up. In answer to Mr. Boys, he had found 
slight changes in the masses of the water spheres after 
being used many times, but this was a question of days. 
During an ordinary series of observations the dissipation 
was too small to be observed. 

After the meeting had been adjourned, Mr. Boys and 
Dr. Burton considered the question of internal circula- 
tion, and the latter pointed out that with perfectly liquid 
= there would be infinite slip, and the coefficient of 
sliding friction 8 would be zero. The velocity of descent 


would therefore be 3 times that given by the first equation. 





FIREPROOF FLOORS. 
To THE EpiToR oF ENGINEERING. 

_ Sir,—Referring to Mr, Sabin’s paper (noticed in your 
issue of December 15, page 737), on the forms and cost of 
fireproof floors most commonly adopted in America, the 
writer begs to inclose herewith a table of the weights and 
costs per square foot of fireproof floor construction, as is 
most commonly in use here, in comparison with the 
usual wooden floor construction. 

The Carnegie Steel Company, Limited, Burcau of Engineer- 
ing. Table of Weight and Cost per Square Foot of Wood 
Floor Construction. Based upon 100 lb. ger Square 
Foot, Total Load. 


Weight per Square Cost per Square Foot 











Description. Foot in Pounds, in Cents, 
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ft. ft.jin. in.) in. | | 

10x10; 8x2 12 |4.0 15 9} 28.0) 3.5 | 11.5 3 18.0 
12x12) 9x2 12 |4.0 15 9 28.0 4.0 11.5 8 18.5 
14x14)10x2 | 12 (45 15) 9 28.5 | 4.0 | 11.5 3 18.5 
16x16 12x2 12 | 5.0' 15; 9; 29.0) 4.5 | 11.5 3 19.0 
18x18 13x2 12 | 5.5; 15 9 | 29.5 6.0 | 11.5 8 | 19.6 
20x20 14x2 | 12 (6.0, 15 9 | 30.0 65.0 11.5 3 | 19.5 
22x22 15x2 12 6.0) 15 9 | 30.0 6.5 | 11.5 3 20.0 
24x24 16x2 | 12 |6.5 15 9 | 30.5 6.0 | 11.5 8 | 20.5 
26 x 26 16x3 15 (80 15 9 | 32.0 | 65 | 11.5 3 21.0 





Comparative Table of Fireproof Floor, Based upon 125 lb. 
and 15016. per Square Foot, Total Load. 
125 lb, Total Load. 


| p 
| Weight per Square Cost per Square Foot 


Description. Foot in Pounds. in Cents. 
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10x10} 6138 5 0/30/42 6! 510] 65 2.0 2+ 32.5 
12x12 7156 0 8.0 44 6 | 53.0| 65 24.5 2 33.0 
14x14/715/4 8 40; 44) 6] 540! 85 245 2 36.0 
16x16921 5 4 4.5' 52, 6! 625/100 28.0 2 40.0 
1501b. Total Load.* 
18x18) 10 30 6 0 | 6.0 56) 6 68.0 12.0 ) 28.0 | 2) 420 
20x20 12 32,6 8 | 6.0 67| 6 79.0 12.0 | 30.0] 2/| 44.0 
22x22 12 40,5 6 | 80 67| 6 81.0 170 | 30.0 | 2) 49.0 
24x24 12 40/4 9 9.5 67 | 6 825 19.5 | 80.0] 2] 51.5 
26x26 12 60/5 8 |10.5 67| 6 83.5 | 22.0 | 30.0 | 2 | 54.0 


* Taken on account of increase in dead load. 


From the former it will be noted that Mr. Sabin has 
evidently been misinformed, as his figures for fireproofing 
set in place are much higher than can be obtained in 
actual transactions. 

It is also interesting to note that it is not the cost 
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of I-beams that runs the tota) cost per square foot so high, 
the fact being that the cost of I-beams is now less than 
1.5 cents per pound, f.o.b. mill, and they can be had all 
punched, fitted and erected in place in buildings at about 
2 cents per pound. 

It is the hope of all the mills manufacturing structural 
shapes that, in view of these reduced figures, it will be 
only a short time until the demand for structural material 
will double itself. The enormous demand which is sure 
to be created for fireproofing will undoubtedly reduce the 
present cost of this material, and thus bring the cost of a 
fireproof building within the reach of everyone contem- 
plating the erection of a permanent structure. 

The usual fireproof construction adopted consists of 
hard-burned porous tile, which is laid in cement between 
the beams on temporary centres, either with their webs 
parallel or perpendicular to the webs of the steel beams. 
After these arches are set they are covered with about 
2 in. of concrete, in which are embedded wooden sleepers, 
upon which the flooring wood is nailed, while the ceiling, 
or underside of the arch, has the plaster directly applied 
to it. 

A detail showing this construction, and upon which the 
inclosed Tables are based, is sent you under separate 
cover(Fig. 2), noting that, in order to obtaina cluserrelation 
between the cost of the two floors, it is assumed that in 
both cases the wooden joists, as well as the steel beams, 
rest upon two parallel walls; no other factors. such as 
columns, girders, and walls, have been considered. 

I alsosend with same a photograph (Fig. 1) showing the 
steel framework of a modern fireproof building, having 
fourteen storeys above the sidewalk and two storeys below. 
This method of construction, that is, using steel beams and 
columns for framework, and supporting the walls at each 
floor level, has only of late been introduced extensively. 
One of the first buildings of this character erected in the 
city of New York is the New Netherlands Hotel, of 
which Mr. William Waldorf Astor is the owner; the 
Savoy Hotel and Mutual Reserve Building, also of New 
York, are of similar construction, the writer being con- 
sulting engineer in each case, 

Should you desire to publish any of these data, or plates 
of the photographs, there is no objection. 

Yours truly, 
F. H. Kinp1, Structural Engineer. 

The Carnegie Steel Company, Limited, Pittsburg, Pa., 

December 27, 1893. 





MARINE ENGINE TRIALS. 

ReskarcH CoMMITTEE ON MARINE ENGINE TRIALS. 
Abstract of Results of Experiments on Six Steamers, and 

Conclusions drawn therefrom in Regard to the Efficiency 

of Marine Boilers and Engines.* 

sy Professor T. Hupson BrEark, F.R.S.E., of London. 

(Concluded from page 214.) 

Engines.—In three of the steamers the engines were 
two-cylinder compound, and in the other three triple 
compound. They will therefore be discussed in these 
two groups, and also in regard to jacketing of cylinders, 
and other points of general design. The compound sets 
were the Pasi Yama ordinary inverted vertical, the 
Colchester twin inverted vertical, both screw engines ; 
and the Ville de Douvres inclined paddle engines. None 
of these had jacketed cylinders. The triple sets were 
the Meteor and the Tartar with all three cylinders 
jacketed, but on the trial of the Tartar the intermediate 
and low-pressure jackets only were in use; and the Iona 
with the high-pressure cylinder jacketed. All of these 
engines were of the ordinary inverted marine type. 
Table X. gives their leading dimensions, and the fol- 
lowing additional particulars will be of value in consider- 
ing the results obtained : 

** Fusi Yama.” The cranks are at right angles, the 
low-pressure leading. Steam is distributed to each 
cylinder by a single slide-valve worked by ordinary link 
motion. Thereceiver forms a belt round the high-pres- 
sure cylinder. 

** Colchester.” The two engines are ae | separate, 
a condenser between being common to both. The cranks 
are at right angles, the high-pressure leading. The valve 

ear is ordinary link motion. The high-pressure cylinder 
Res a piston valve, and the low-pressure a double-ported 
slide. The receiver forms a belt round the high-pressure 
cylinder. ae 

** Ville de Douvres.” The engines are inclined. The 
high-pressure crank leads, the two cranks being at —_ 
angles. The receiver encircles the high-pressure cylinder 
The high-pressure cylinder is fitted with a pair of piston 
valves, the low-pressure with one; and in each case the 
gear is the Allan link motion. 

Since there are no jackets to any of these three sets of 
engines, there are no ~ to any of the cylinders, 

“Meteor.” The cranks follow in the order—high, inter- 
mediate, low. The ends of the cylinders are not jacketed, 
the total length of the jackets being about 4 ft. All the 
valves are piston valves, worked oy ordinary link-motion; 
the valves are single for the high-pressure cylinder, double 
for the others. 

‘*Tartar.” The cranks rotate in the sequence—high, 
ow, intermediate. The cylindersare fitted with jackets 
on the body and on both ends ; except the high-pressure 
cylinder, which has only body and top end jacketed. The 
valves are piston valves for the high-pressure and inter- 
mediate cylinders, and a double-ported slide valve for the 
low-pressure, all worked by Wyllie’s elliptical gear, with 
independent adjustment for the cut-off. 

**Tona.” The cranks rotate in the order—high, inter- 








* Paper read before the Institution of Mechanical 
Engineers, 
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mediate, low. Only the high 
The valves for the high an 
double-ported, and for the intermediate a trick Observations Made.—In addition to those already de- 
j The intermediate receiver encircles scribed, the fol 
the high-pressure valve chest and part of the jacket, and grams 
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Fig. 1. 








low-pressure cylinders are jacket. 








same cylinder is jacketed. the low-pressure receiver another part of the high-pressure 


lowing were also made. Indicator dia- 
were taken simultaneously from both ends 
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TABLE X.—EnNGINEs. 














Cylinders. cancel Clearance Volumes. t 
. : Ce | Condensing Revolutions 
Steamer. Diameters. | Surface, per 
Stroke. Inter. Low | pign, Inter. row Total. | Minute. 
ih | High "High mediate 
High. | | Lew. | 
mediate; | 
Two-Cylinder Compound. in. in. in. | in. ratio ratio percent percent/percent aq. ft. 
Fusi Yama .. «e e-| 27.35 50.30 | 33.00 eo 3.42 8.50 -- | 5.00 a 55.59 
Colchester .. .| 30,00 | 67.00 | 36,00 3.70 9.89 623 3000 {$808 
Ville de Douvres | 60.12 97.12 | 72.00 3.84 15.00 12.00 6540 , 36.82 
Triple Compound. | 
Meteor ae aie 29.37 44.03 70.12 47.94 | 2.35 5.89 12.40 9.30 , 8.02 3200 | 71.78 
Tartar 26.03 42.03 68.95 42.00 | 2.64 7.16 14.51 9.25 5.10 2250 70.00 
Iona .. 21.88 34.02 , 58.95 39.00 2.46 6.93 12,41 10.11 7.64 1360 61.10 


Mean Steam Pres- 
sures per Square 


* Ratio of volumes swept through by pistons. 


TABLE XI.—Steam PRESSURES. 





Square Inch. 


Mean Effective Pressures per 


| Exhaust in Low- 
Pressure Cylinder per 











+ Clearance volumes in percentage of volumes swept through by pistons. 


Vacuum in Con- 
denser per Square 

















of every cylinder at half-hourly intervals; all engine- 
room and other gauges and also the counter were read at 
the same intervals. In the Iona trial, diagrams were also 
taken from some of the pumps and from the receivers. 
The diagrams were used to determine the power, initial 
steam pressures, release pressures, back pressures, and 
also the quantity of steam present in each cylinder at 
some one point in the stroke. Unfortunately it was not 
possible to measure the quantity of condensing water 
used, nor in several of the trials the rise of temperature 
of this water ; there is, therefore, no possibility of making 
a complete balance-sheet for the engines, such as was 
given in the reports for the boilers. Considering the 
enormous quantity of water used for condensing purposes 
with such large engines, there does not seem any prospect 
of successfully measuring it; meters, the author thinks, 
are out of the question. 

From the observations it is possible, therefore, to make 
only two calculations for the balance-sheet : one the total 
heat received ow minute by the engines, including therein 
heat given both to the cylinder steam and to the jacket 
steam ; and the other the useful work done per minute. 
The ratio of these two quantities gives the actual effi- 
ciency of the engines. nfortunately in the only trial in 
which all the cylinders were jacketed, the steam condensed 
in them could not be measured apart from that used in 
them. What proportion of the heat unaccounted for in 
the balance-sheet was rejected in the condensing water, 
and what went in radiation, there is, therefore, not the 
means of stating, though by certain calculations the 
amount can be approximately arrived at in the Iona and 
the Ville de Douvres. 

Power Measurement.—The indicators used were as 
follows: in the Meteor trial, Crosby ; in the Fusi Yama, 
for the high-pressure cylinder, Darkes, and for the low- 
pressure, Richards; in the Colchester, Tartar, and Iona 
trials, McInnes ; and in the Ville de Douvres, Richards. 
In all cases the indicators were as close tothe cylinders as 
sarang the connections being short large pipes, free 

rom bends. The instructions for taking diagrams issued 
to each observer engaged on this work in any trial, and 
printed in the Proceedings, page 241, 1890, show what 
great care was taken to insure accuracy in the diagrams. 
In Tables XI. and XII. are given the results obtained 
from the diagrams, and also a convenient series of mean 
readings from the gauges. 

One of the most striking features in Table XI. is the 
considerable difference between the average back-pressure 
in the low-pressure cylinder and the condenser pressure. 
In Table XIII. is shown for each steamer the amount 
of this difference, and the equivalent increased horse- 
power which would have been obtained in the low-pressure 
cylinder, had its back-pressure been the same as that of 
the condenser ; and this increase would, of course, have 
been brought about without the expenditure of any more 
steam. 

TabLE XII.—Power Measurement. 





Inch, Absolute. | Square Inch, Inch, 
Steamer. etl lib aceea 
High igh, | Inter melees} fee |anenein| tee banea 
Boiler. ; lligh. ; sow. educe tmo- | Absolute.; Atmo- ute, 
Initial. | mediate. to Low. | sphere. | sphere. 
Two-Cylinder Compound. | 1b. Ib. Ib, | Ib 1b. ib. | Wb. Ib. Ib. Ib. 

Fusi Yama .. ee ee 71.64 65.10 30.74 10.87 19.90 | = 7 \ 12.48 2.32 

(79.30 | 45.65 13.42 ) | 10. 40) 
Colchester 95.50 174.40 42.07 12.42 J | 24.80 | (10.50 4.50 J 12.49 2.51 
Ville de Douvres 120.64 104.C4 55.49 15.54 | 80.17 | 8.78 6.06 10.12 4.72 

Triple Compound. | | 
Meteor .. ee ee 160.10 149.30 58.46 | 19.50 12.38 29.90 | 11.60 3.30 12.17 2.73 
Tartar .. 158.20 136.00 36.89 | 20.07 7.18 19.80 10.50 4.10 } 12.90 | 1.70 
Iona .. 179.58 157.08 46.65 | 20.44 7.16 21.18 12.74 1,84 | 13.88 0.70 
TABLE XIV.—Ferrp WATER, IN RELATION tO ENGINE AND Power. 
| Feed Water Used in Main Engines. Heat per Minute. 
| { iss Deon 
Sieiniex | Per Taken up by Feed Water. Engine 
| Indicated : Efficiency. 
Per Per H H Turned into 

| Minute. a er — > i Work. 

Power per Per Indi- 

| Hour. Total. cated Horse- 

Power. 
Two-Cylinder Compound, Ib. lb. lb. th. units th. units th. units _per cent. 
Fusi Yama oe ee ee ee 131 ' 7,860 21.17 141,100 380.0 | 15,870 11.2 
Colchester 717 43,020 21.73 788,700 398.4 84,630 10.7 
Ville de Douvres aa 1103 66,180 20.77" 1,092,000 366.8 127,300 11.7 
Triple Compound. | 

Meteor .. oe ee ee 497.7 29,860 | 14.98 528,600 265.6 85,240 16.1 
Tartar 359.4 21,664 19.83t 
Tona ac! 143.6 8,616 13.35 161,100 249.6 27,590 17.1 





* Total, including auxiliary engines, 


probably priming water. 





| 


22.23 lb. per indicated horse-power per hour. 


TABLE XV.—Sream JACKETS. 





| 
| | 


+ This includes what was most 


Absolute Steam Pressure per Square Inch. 


Cylinder Jackets. 











Cylinders Steam- | Feed Used 
Steamer. Jacketed. Bi othe ae ere ee High-Pres-| yg 3 No.2 | in Jackets. 
sure Valve- | Bacctiae Receiver. 
. Inter- Chest. : Pal 
High. : Low. | 
mediate. 
Triple Compound. Ib. Ib. Ib. Ib. Ib. Ib. | per cent. 
Meteor... .. High, Intermediate, Low 145.9 92.4 71.7 149.3t 51.4 21.1 
Tartar ”» ” os 67.1 28.6 146.0 60.7§ 18.4 | 3.94 
Tona High 179.58 a 2 174.58 cS ii 4.30: 


§ ene jacket was shut off, but steam leaked into it, sufficient to show pressures varying from 14.6 1b. to over 64,6 Ib, 


absolute. 


+ This is the mean initial pressure in the high-pressure cylinder. 
§ These are the pressures in the intermediate and low-pressure valve-chests, not in the receivers. 
+ In addition to this, the drain from steam-pipe and high-pressure valve-chest was 0.61 per cent. of the total feed. 


























TABLE XVIII.—Init1at ConDENSATION IN HiGH-PRESSURE CYLINDER. 
| Area of Cooling Surface. 
} 
Steamer, Feed Present ‘ Range of Total. \Per eer te Steam 
igh- as Steam at | Temperature . 
High-Pressure Cylinder Jacketed or Not. Cutoff. in Cylinder. |__: ae poliines $6 die 
) 
| Clearance. wer t0! Clearance. | mien bad 
Triple Compound. er cent. deg. Fahr. | _ 8q. ft. aq. ft. sq. ft. aq. ft. 
Meteor, jacketed dia ‘a e ’ 77.1 77 19.30 16.40 5.56 | 4.45 
Iona is ig 63.4 81 | 12.75 | 5.58 | 11.39 =| 4.98 
Fe LAB Qh Ee) SER MB, 45,2 54 | 25.40 | 7 4 9.20 | 2.79 
Two-Cylinder Compound. } 
: ma Be este 83.1 58 17.30 9.84 14.66 | 8.34 
Jaoketed 4 Colchester... | 72.0 73 | 45.20 93.54 10.92 | 5.69 
a Ville de Douvres.. 80.6 | 79 | 84.73. 47.23 6.05 3.37 


| 





Piston Constants. * | Indicated Horse-Power, 





Steamer. 
——| : . 

High. | Inter.| Low. | High. Inter.| Low. Total. 
Two-Cylinder H.P.| H.P.| H.P.| LH.P LH.P 1.H.P LHP 

Compound. | } 
Fusi Yama j 5 - | 18.32 | 168.2 203.1 371.3 
10.71; :. | 39.55 | 490.3 532.2 1022.5 
Colchester 10.84 | 40.06 | 457.9 499.3 957.2 
Ville de Douv.es 25.99 | 98.56 |1444.0 1533.0 2977.0 


Triple Compound 
ee el 


Meteor 1.31 26.00 | 66.65 | 662.0 507.0 825.0 19940 
Tartar 7.73 | 20.42 | 65.27 | 283.7, 408.5 395.2 1087.4 
Iona 4.41 


10.82 | 30.54 205.6 | 221.2 218.6 645.4 
' 


* Piston constant =horse-power per pound of mean effective 
pressure per square inch on piston. 


TaBLe XIII.—Difference between Back Pressure in Low- 
Pressure Cylinder and Pressure in Condenser; and 
Equivalent Horse-Power. 





Equivalent Horse- 
Power. 


Difference between 
Back Pressure in Low- diag ‘ as 








Steamer. Pressure Cylinder and Percentage 
Condenser Pressure of Total 
per Square Inch. = Actual. Horse- 
Power de- 
veloped. 
Two-Cylinder lb. H.P. per cent. 
Compound. 
Fusi Yama 1.58 28.94 7.8 
a 
Colchester 1.94 { oo L 28 
Ville de Douvres.. 1,34 132.10 4.4 
Triple Compound, 
Meteor... « 0.57 37.99 1.9 
Tartar | 2.40 | 132.60 12.2 
Iona as +e! 1.14 34.82 5.4 
As regards the Ville de Douvres, however, this com- 


parison hardly suffices, use her condenser vacuum 
was so bad on the day of the trial that the loss was 
really much more serious. Omitting the Iona, where a 
remarkably good vacuum was obtained, the average 
absolute condenser-pressure in the other four steamers 
was 2.31 lb., whilst that in the trial of the Ville de 
Douvres was as much as 4.72 lb. ; a further loss of pres- 
sure of 2.41 lb. per square inch should therefore be 
allowed for this, which would increase the loss of power 
by 237.5 horse-power, and make the total percentage 12.4 
in the Ville de Douvres, instead of only 4.4 per cent. In 





Nots.—None of the clearance surface of the Meteor was jacketed, and only 15 per cent. of that of the Iona 





every case, therefore, except the Meteor, this loss is suffi- 
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ciently great to justify some attempt to diminish it by | 


increasing the size of the exhaust passages or other suit- 
able means; from the results with the Meteor low-pres- 
sure cylinder it seems clear that it can be reduced to a 
very small amount. It should be stated that these calcu- 
lations assume the condenser gauges to have been indi- 
cating correctly ; they were tested only in the Iona and 
Ville de Douvres. é y 

Another notable point is the considerable wiredrawing 
of steam between the boiler and the high-pressure cy- 
linder. This is no doubt largely due to the action of 
the valve gear, since the gauges on the high-pressure 
valve chest show a much closer agreement with the 
boiler ; for instance, with the Iona the pressures are— 
boiler, 179.58 lb.; valve chest, 174.58 lb.; initial in cy- 
linder, 157.08 lb. per square inch. It certainly does not 
seem worth while to design a boiler to carry such a heavy 
pressure as 180 lb, absolute, if nearly 13 per cent. of this 
is to be lost between the boiler and the first cylinder. 

Feed Water.—This having already been dealt with very 
fully in connection with the boilers, it will be necessary 
to give only a few additional figures, referring the con- 
sumption of feed water to the engine and to the horse- 

wer developed. In all the trials prior to that of the 
> the circulating — was driven by a separate 
engine deriving its steam from a separate boiler, while 
in the Iona it was driven by the main engine. In the 
Ville de Douvres trial, both this engine and the fan 
engines drew their steam from the main boilers; but 
supplementary trials were afterwards made to determine 
their steam consumption, and corrections are made in the 
total feed in the main trial, to allow for the steam they 
used. In Table XIV. the figures apply to the main 
engines only. The actual economy of the machinery in 
the Iona is therefore really greater in comparison with the 
other engines than is shown by Table XIV., because 
the rate of steam consumption in the auxiliary engines 
would be much higher than in the main engines. 


Steam Jackets.—None of the two-cylinder compound | 


engines were fitted with jackets; attention is therefore 
confined to the triple engines for the purpose of com- 
parison. Unfortunately it was not possible to measure 
separately the steam condensed in the Meteor jackets ; 
the steam pressure in the jackets was measured, and the 
wetness of the steam in the cylinders is known therefore 
only approximately. For the other two steamere the 
quantity condensed in the jackets is known, and there- 
fore the percentage of total feed so used. The necessary 
figures are given in Table XV. There are thus onl 

two examples of the high-pressure cylinder jacketed, 
against one unjacketed or practically so. On calculating 
from the indicator diagrams the steam present in the 
high-pressure cylinder just after cut-off, it is found that 
the percentages of total feed so accounted for are: 
Meteor, 77.1; Iona, 63.4; Tartar, 45.2 per cent. In 
the Tartar it is impossible to say how much of the 
excessive wetness of the steam may have been due to 
priming, and how much to initial condensation intensified 
moreover by priming. In the Iona the percentage of 
total feed condensed in the steam jacket is not high, 
and may to some extent explain the greater wetness of 
the steam than in the Meteor, especially when it is re- 
membered that the Iona jacket — heat not only to 
the high-pressure cylinder but also to the second re- 
ceiver. 

On examining the percentages of steam present near 
the end of the stroke in the intermediate cylinder, the 
results given in the reports appear anomalous. They are: 

Meteor, 80.2 per cent. steam, or 3.1 per cent. more than 
at cut-off in high-pressure cylinder. 

Tartar, 58.2 per cent. steam, or 13.0 per cent, more than 
at cut-off in high-pressure cylinder. 

Tona, 74.9 per cent. steam, or 11.5 per cent. more than 
at cut-off in high-pressure cylinder. 

The Iona having no jacket to her intermediate cylinder, 
it seems difficult to believe that there has been much 
re-evaporation in this cylinder. It has therefore been 
thought worth while to calculate the percentage of steam 
present just before release in the high-pressure cylinder, 


in order to detect whether there was condensation or | 


re-evaporation going on during the stroke in that cylinder. 
The following are the results of the calculation : 

Tartar, 63.9 per cent. steam at release, or 18.7 per cent. 
more than at cut-off. 


Iona, 65.5 per cent. steam at release, or 2.1 per cent. | 


more than at cut-off. 

These results seem to show slight re-evaporation in the 
Iona during the high-pressure stroke, and a great 
amount in the Tartar, which appears extraordinary when 
it is remembered that the Iona high-pressure cylinder 
was well jacketed, while in the Tartar the jacket was 
practically not in use. In order to test the matter, more 
conclusively, the total weight of steam present in the 
high-pressure cylinder and clearance has been calculated 
for two points, one just after cut-off and one just before 
release. The figures are given in Table XVI. 


The great re-evaporation in the Tartar, the author | — 
thinks, is to be explained only b:" the assumption of prim- | boile’ 


TaBLE XVI.—Steam in High-Pressure Cylinder 
(including Clearance) at Cut-off and at Release. 


| | Weight of Steam 
High-Pressure | _ per Revolution. 
| Cylinder 
Jacketed or 
not Jacketed. 


Gain per 

Cent. on 

on Total 
Feed. 


Steamer. 


At 


After | 
| Release. 


Cut-Off. 








| Fusi Yama 


Ib. Ib. 

2.24 2.31 

= 6.7 | 6.84 
26.36 
2.44 
4.33 


per cent. 
3.0 
0.8 


Not jacketed 
Colchester pee »” 
Ville de Douvres 

Iona es oie 
Tartar .. 


” ” bd | 
Jacketed 


0. 
.. Jacketnotin use 3.3 | 18.; 





Taste XVII.—Percentage of Total Feed Present as 
Steam in Cylinders at Different Points in Stroke. 


Inter- 
mediate. 


Low- 


High-Pressure Cylinder. aera 


| ee 
Before 
Release. 





Steamer. 


Before 
Release. 


per cent, 


N 70.8 
N 52.7 


N 79.3 oe N 


Before 


After Cut- 
off. Release. 





Two-cylinder percent. 

Compound, 
Fusi Yama .. N 83.1 
Colchester .. N 72.0 
N 80.6 


per cent. 


N 88.1 
N 75.2 


per cent. 





Ville de 
Douvres 
Triple Com- 

pound. 

Meteor 


72.5 


80.2 
2 


* 





77. - J 
Tartar ‘ 45.2 3. ; J 58 
a cba eee 63. 55 N 749 | 
| J=Jacketed. | N=Not jacketed, 

* 49.1 at a much earlier point in stroke. 

cylinder must be greater per pound of steam entering per 
minute, this has been calculated out, and the results are 
shown in Table XVIII. An inspection of the indicator 
diagrams shows that in almost all of them the compression 
in the high-pressure cylinder was carried up nearly to the 
initial pressure of the entering steam, except in the Col- 
chester, where the compression was small. It seems, 
therefore, unlikely that the clearance surfaces can have 
had any great effect in causing condensation of the enter- 
ing steam ; the difference of temperature must have been 
slight, and the clearance walls must have been almost dry. 
On the other hand, the surface of the cylinder walls is ex- 
sen to a considerable range of temperature—namely, 
rom the exhaust temperature up to that of the initial 
steam. It is, therefore, to be expected that, where this 
surface was larger per pound of steam admitted per 
minute, the condensation would be greater for a given 
range of temperature. The figures in Table X VIII. for 
the Meteor and Iona, both jacketed, show that this expec- 
tation is fulfilled pretty closely ; the anomalous figures for 
the Tartar, when its small surfaces and low range of 
temperature are considered, can be explained only on the 
assumption of the enormous influence exerted by the 
priming water present. 

In the non-jacketed engines, no explanation seems satis- 
factory for the high percentage of steam present in the 
Fusi Yama; judging from the large surface exposed to 
the entering steam, considerable initial condensation 
would be expected, while as a matter of fact there appears 
to have been but little. It is generally found that an 
engine with large initial condensation is uneconomical, 
a more so than an engine with small initial condensa- 
tion ; but the figures for the Meteor and Iona present an 
apparent discrepancy, their initial condensation being 
respectively 22.9 and 36.6 per cent., while the steam con- 
sumption per horse-power per hour is 14.98 lb. and 
13.35 lb. respectively. The explanation, however, is most 
probably to be found in the much larger ratio of expan- 
sion adop in the Iona, and the consequent partial 
| Saving of the loss due to incomplete expansion of steam 
| down to the back pressure. 

Expansion of Steam.—By measurement of the approxi- 
| mate point of cut-off from mean indicator diagrams, the 
| total ratio of expansion has been calculated as follows : 


Triple f 
Compound. ] 


J 
J 
N 





Boiler 
Times. a 


6.1 56.84 
6.1 80.50 
5.7 105.80 
10.6 145.20 
Tartar 15.7 143.60 
Tona 19.0 165.00 


It will be seen that, except in the Fusi Yama, the two- 
| cylinder compound engines with their late cut-off obtain 
a comparatively small ratio of expansion for the 
r pressures at which they work. Since the use of 


Fusi Yama 
Colchester 
Ville de Douvres 
Meteor ... 


Two-cylinder 
Compound. 


ing; a large quantity of water must have been carried | simple valve gear seems indispensable, owing to the 


over with the steam, and afterwards evaporated. The 
difficulty, however, still remains of explaining where the 
heat needed for this purpose came from, and at present 


necessity of avoiding complications in the working of 
| such engines, the consumption of steam per horse-power 
| per hour is likely to remain over 20 1b. in unjacketed 


the author sees no way of accounting for it satisfactorily. | engines, contrasting unfavourably with the results ob- 


In Table XVII. is shown for each steamer the per-| tained in compoun on la : sre p 
of total feed present as steam in the high-pressure | sion obtained in the Iona with its high efficiency is a 
Fis and the | proof of the fact that economy results from such practice. 


cen 
cylinder after cut-off, and before release in t! 
other cylinders. 


engines on land. The t expan- 


| It is in all probability due to this high ratio of expansion 


From these figures it is seen than just after cut-off in| that, though a much greater initial condensation is shown 
the high-pressure cylinder the unjacketed two-cylinder| in her high-pressure cylinder as compared with the 
compound engines actually show present as steam a much | Meteor, still the consumption of steam is less. ae 
greater proportion of the total feed than do the jacketed Weight and Horse-Power.—It may be useful to give in 


triple am. As the only explanation which seems at 
all feasible is that the area of surface in the unjacketed 


ee XIX. the actual weight of machiner 


when in 
working order, and the horse-power developed. 





TABLE XIX.— Weight of Machinery and Indicated 
Horse- Power. 





Indicated Horse- | Net 
Power. | Volume of 
Boiler per 
Indicated 
Horse- 
Power. 


Total 
Weight of 
aa 


mery: | Total. | Per Ton. 


7 


Steamer. 





Two-cylinder Com- | 
pound, 
Fusi Yama 
Colchester .. 
Ville de Douvres 


Triple Compound. | 
Meteor... 2 re 


Tartar .. 
Tona 


tons, 


100 
395 
361 


LHP. | LEP. | eu. ft. 


371.3 | s |} 4.53 
1979.7 \e! | 2.62 
2977.0 \. | 2.09 


390.5 
291 
202 

| 


1994.0 
1087.4 
645.4 


2.72 
4,33 
4.15 





Circulating Water.—Only in the last two trials made— 
namely, the Iona and the Villede Douvres, was any mea- 
surement attempted of the temperatures of the circulat- 
ing water. The temperatures of the inlet and the outlet 
were measured, as well as the hot-well temperatnre. They 
were as follows : 


Tona 


Ville de Douvres 


55.8 deg. inlet and 75.5 deg. 
outlet = 19.7 deg. rise. 
61.7 deg. inlet and 85.0 deg. 
outlet = 23.3 deg. rise. 


Calculating from the heat contained in the steam ab 
release in the low-pressure cylinder, the quantity of 
circulating water a pound of steam must have been 
52.5 lb. and 43.11b. respectively, with 9.47 and 5.93 
anaee feet of condensing surface respectively per pound 
of steam per minute. 

Conclustons.—A highly important point as to the pos- 
sible economy of triple-compound engines the author con- 
siders still remains undecided, namely, the influence of 
thorough jacketing. The ratio of expansion differs so 
greatly in the Meteor and the Iona that it is not possible 
to compare them in regard to jacket influence. What is 
wanted to determine this point is a pair of consecutive 
trials on the same set of engines in which all three cy- 
linders are jacketed, one trial with none of the jackets in 
use, the other with all three in use. If the Iona engines 
had been thoroughly jacketed, still greater economy, the 
author believes, would have been obtained, when her 
great expansion is considered. 

One of the chief objects of the Committee was to show 
that it is perfectly practicable to carry out a complete 
test of the propelling machinery of a steamer without 
interfering in any way with the ordinary working ; this, 
the author thinks, has been decisively proved. Further, 
the trial of the Ville de Douvres has shown that by using 
a meter the measurement of the feed may be made as 
simply and easily as the weighing of the coal. If indi- 
cator diagrams are taken at regular intervals, and fuel 
and feed measured over a given time, the absolute 
efficiencies of both boilers and engines are determined 
with as much ease on board ship ason land. The work 
of the Committee, the author therefore trusts, will 
induce shipowners to have systematic tests made of the 
sie elling machinery of their steamers, as is now done on 
and by millowners and other large users of steam power. 





DerEncEs OF Boston. —Defence works are being pushed 
forward at Boston. The works will receive an armament 
of twelve 12-in. guns, fifteen 10-in. guns, five 8-in. guns, 
and 128 12-in. mortars. Submarine mines will be worked 
from four mining casemates. 

THE AccIDENT AT ULLESKELF.—On November 27 last, 
as a Lancashire and Yorkshire Company’s express train 
was running through Ulleskelf station, on the North- 
Eastern Railway, at a high rate of speed, it collided with 
a horse which was standing between the line and some 
level crossing gates, and before it could be stopped two 
vehicles were forced off the rails, and the body of one of 
them—a lavatory carriage—became separated from the 
underframe, and was turned over on its side, the frame ° 
remaining upright. From Major Yorke’s report, recently 
issued, we learn that six passengers complained of injury, 
but in no case were their injuries serious. Six vehicles 
were damaged, two toa serious extent. No one appears 
to be to blame in any way, and the inspector eurliindes 
that thisaccident directs attention to the desirability of 
adopting every possible precaution to insure that goods 
yard gates (through which the horse obtained access to 
the line) shall remain closed except when actually required. 
There is, however, one noteworthy feature of the accident, 
and that is the overturning of the body of the lavatory 
carriage while the frame remained upright, although off 
the rails. We were under the impression that there were 
at least twenty bolts attaching the body to the under- 
frame, but it seems that in this case, at least, there could 
not have been so many, else how is it that they all broke 
or tore out, and thus allowed the se rationof ‘‘body and 
sole” to take place? The cross-bracing of the frame 
should, we think, have prevented the carcase of the 
horse from prising the body off from underneath, but as 
one of the carriages was seen to be oscillating violently 
before the train came toa stand, it may have been this 
one, and there is the possibility that the animal may have 
been jammed between the gate-post and this vehicle, and 
thus have given it a push from the side. Anyway it 
seems almost incredible that the body of the horse should 
have been strong enough to thus break up the carri 
(one side and the two ends were completely destroyed), 
unless the number or strength of the bolts was dangerously 
low. We regret that Major Yorke did not inquire into 
this point. 
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ELECTRICAL APPARATUS. 


1812. R. J. Sansome and H. Hawes, Portsmouth. 
Hants, ectric Light Switches. [7 Figs.) January 
27, 1893.—This invention relates to electric light regulating 
switches, and has for its object toenable them to be regulated with- 
out interfering with any other lamp in the same circuit. «@ is the 
coil, consisting of an oblong piece of material, such as wood, 
wound with German silver wire a'; b are the metal contact sto 
secured at equal distances apart to an ebonite block b' fastened 


K are two pieces which fit into slots in the disc plate N. The 
disc N is capable of transverse movement upon and in the direc- 
tion of a line joining the projections. The rotation of the eccen- 
tric E when the clutch ring K is held by the clutch ring L receives 
& gyratory movement which causes the ring F to impart to the 
ring G a rotative movement at a speed depending upon the relation 
between the diameters of the pitch lines of the two toothed rings F 
and G, and thus the axle A is driven at a speed one-twelfth of that 
of the driving shaft. Means are provided for bringing the clutch 
ring into action so that the locomotive is moved at the low speed. 
Tocause the axle A to be driven at the higher speed equal to 
that of the shaft A°, the clutch ring L is released by allowing the 
partial escape of the compressed air from the cylinder B when the 





ring L springs open sufficiently to be free. At the same time the 
air or fluid under pressure is admitted into the annular chamber 
of the disc B, thus forcing the annular piston C hard against the 
clutch ring J, parts F, G, H being thus frictionally held 





the base. The coil is also fastened to the base by screws a? ; ¢ is 
the contact bridge, consisting of a curved spring connected at its 
centre to an ebonite block c? by a screw within a recessed portion 
of the block ; d is the metal bar fixed to the base f alongside, but 
out of contact with the coil. The curved ends of the bridge c 
bear with sufficient friction against the stops b and the bar d to 
cause the bridge to remain in any position to which it is moved. 
The wire of the coil is connected by wires with the metal stops 
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b; ¢ is the cover, formed with a slot e' and secured to the base f by 
screws g. To the top of the block c? issecured a brass pin h pro- 
vided with an ebonite knob i forming a handle for operating the 
switch. The pin A passes through the slot el, and acts as a guide 
for the bridge c. If the whole of the current from the dynamo m 
be required to pass through the lamp /, the bridge c is pushed up 
to the top of the box, so as to be out of contact with the stops b ; 
but if a reduced current is to be passed, the bridge is pushed down 
80 as to come into contact with the first or any lower stop, accord- 
ing to the amount of current required. One end of the wire a! is 
connected with the negative wire w' by a terminal, another ter- 
minal connecting the positive wire. Upon pushing the bridge c to 
the bottom of the box, the whole current is caused to pass through 
the coil, thus switching it off wholly from the lamp. (Accepted 
January 3, 1894). 


MACHINE TOOLS, SHAFTING, &c. 

4283. J. B. Clive, Birmingham. Two-Jawed 
Chucks. (5 Figs.) February 27, 1893.—This invention relates 
to two-jawed chucks. The jaws a‘are pivoted to the bifurcated 
piece c, and are operated, through the medium of a right and left- 








handed screw ¢, by nutsd. These nuts have wings f engaging in 
slots in the end of the jaws @, and also the projections g engaging 
in recesses h in the jawsa. i is a key for operating the spindle e. / 
are false nose-pieces secured to the jaws a by bolts m engaging in 
the plates n, which engage in slots. (Accepted January 3, 1804). 


659. W. W. Beaumont, London. Gearing. [12 Figs.] 
January 11, 1893.—This invention relates to variable speed gear- 
ing. The shaft A is fitted with a disc B in which is an annular 
groove fitted with an annular piston C. This piston is under control 
by air, or fluid admitted to the annular chamber through apipe and 
passage D, the admission from the source of supply D! being through 
a stuffing-box, in which a pipe rotates. On the axle A is a hollow 
shaft A2, on which is fixed an eccentric E. Upon this eccentric is an 
externally toothed ring F, the eccentric E running freely within 
the ring, and the latter gearing into an internally toothed ring 
G, which is extended in the form of a cylinder and encircles the 
disc B to which it is fixed. The ring F, by an extension at H, is 
provided with frictional gripping clutch ring surfaces, which fit 
into similar friction clutch surfaces in the friction ring J mounted 
on the eccentric E. On the exterior of the ring G isa ved 


ig as though of one piece, and correspondingly all the 
parts except the clutch ring are carried round with and at the 
speed of the hollow shaft A?. At the bottom of the annular 
chamber in the disc B are projections S, Zone of which takes 
into or comes in contact with ribs cast in between the wing’parts 
of the piston C, and thus causes the latter,to be carried round 
with the disc B. Means are also provided for use when liquid 
such as oil is used for transmitting the necessary pressure to the 
pistonC. (Accepted January 3, 1894). 


RAILWAY APPLIANCES, 


1. G. W. Robertson, London. Indicating Names 
of Stations in Moving Vehicles. (15 Figs.) January 2, 
1893.—This invention relates to means for indicating the names 
of stations in moving vehicles. The cams are arranged so that 
they are able to give more motion to the prime movers than that 
required to give motion to the station indicators. Between 
the prime mover and the station indicator is interposed a 
rotary cam, the operating part of which is proportioned to pro- 
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duce the required motion in the station indicator a when working 
in either direction, the connecting instrument between this cam 
and the indicator being normally in a central position in relation 
to the operating part of the cam. On each side of this part isa 
non-operative portion which simply holds the connecting instru- 
ment in the position to which it has been moved by the operatin; 
part until, in the action of the apparatus, the parts are return 
to their normal position. (Accepted January 3, 1894). 


5562. H. Williams, Glasgow. Switch Points of 
Railways. [13 Figs.) March 15, 1893.—This invention has 
reference to means for actuating, setting, and adjusting switch 
points of railways to avoid bumping and spasmodic movements. 
To shift the switches from the one stock rail to the other, the hand 
lever a! which lies parallel with the switches is operated, and this 
travels the longitudinal sliding plate B, which in turn travels the 
transverse-moving housing frame O, and this through its spring 
rod D directly operates the switches. If the locomotive is shunted 











trailing-ways through the points in the contrary direction to that 
in which the switches are for the being time placed, the spring D! 
within the housing C is put into compression either by the pull 
or push of the transverse rod D by the intervention of the washers 
and cotters d, d!, and instantly after the passing of the flanges of 
the last wheels, the recoil of the spring D! automatically adjusts 
the switches to the normal position in which they were placed 
prior to the passage of the train through them, so as to avoid 
spasmodic or bumping movement of the switches and switch- 


STEAM ENGINES AND BOILERS. 


1385. E. and A. W. Bennis, Bolton, Lancs. Mecha- 
nical Stokers. (3 Figs.) January 21, 1893.—This invention 
in a method of actuating the throwing mechanism in 

shovel stoking apparatus. The cylinder A is bored out larger for 
the greater portion of its length, and is made at the end away 
from the shovel arm to fit a piston D. This piston is placed on 
the end of a rod C attached to a lever fixed on the shovel arm K. 
Between the piston and the other end of the cylinder is placed a 





























spiral spring B. Means are provided for increasing or lessening 
the force of the throw, and the cylinder is capable of rocking 
freely as the movement of the shovel arm requires it. A cam 
draws out the shovel arm K against the action of the spring B, 
which is thus placed in compression. When the cam releases the 
shovel arm, the rod and piston rebound, and, striking the air con- 
tained in the air buffer, is arrested without jar. (Accepted 
January 3, 1894). 


8980. J. H. Hargreaves, J. G. Hudson, and H. A. 
Richardson, Bolton, Lancs. Pac for Piston- 
Rods. [2 Figs.) May 5, 1893.—This invention relates to pack- 
7. for piston-rods. The actual stuffing-box A for a piston-rod 
B is made a separate piece, and is placed partly within an outer 
rod C formed on the end of the cylinder. The inner box A is 
extended inwards beyond the packing to give length of bearing 
on the rod B, and is secured to the outer box C by a ring E boited 
to the latter, this fixed ring being made with an inwardly over- 
hanging flange G, between which and the end of the outer box 
is an internal annular recess H. In the recess H is a ring J 
formed with a flat side to fit steam-tight against a flat surface on 
the inner side of the flange G of the fixed ring E, and with a 
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spherical side to fit steam-tight on a spherical surface K formed 
on a flange L on the inner box A. Outside of the fixed ring Ea 
helical spring M encircles the inner box A (Fig. 1), this spring 
bearing on an interposed annular plate N. The spring M is com- 

essed by a ring P screwed on the inner box A, and draws the 
latter outwards so as to make ‘its spherically shaped flange L 
bear tightly on the ring J, between that flange and the flange G 
of the fixed ring E. The inner packing-box A is provided with 
an ordinary gland Q, the studs R by means of which the gland is 
tightened being screwed into a ring S screwed on the packing- 
box A. In Fig. 2 a number of small helical springs are used 
instead of the large helical spring, these springs being spaced 
equally round the ring P and held in recesses formed in the ring. 
(Accepted January 3, 1894.) 





MISCELLANEOUS. 
1036. L. J. BR. Holst, Amsterdam. Dredg- 
ing Barges. [4 Figs.) January 17, 1893.—This invention 


relates to means for discharging the contents of dredging 
barges by sucti The suction pipe is lowered through the con 
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tents of the barge B to the bottom by forcing a supply of water 
through it, so that a passage is cleared and the pipe allowed to 
gradually fall to the bottom of the barge. The suction pipe is 
connected to the pipe through which the water for diluting th 








sing K fitted with a clutch brake ring L. Projecting from the ring 


operating lever. (Accepted January 3, 1894). 





contents passes in order to obtain the necessary supply, a valve 
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being employed to shut off the water when required. A nozzle 
is connected to the tube for supplying water under pressure 
and the tube for sucking up mud. (Accepted January 3, 1894). 


4220. F’. H. Livens, Lincoln. Thrashing Machines. 
{2 Figs.) February 25, 1893.—This invention relates to thrashing 
machines, and its object is to deliver the ‘‘ cavings” into the top 
drum, so that they receive both a cutting and a bruising action. 
A pair of, crushing rollers are provided at the delivery end of the 
machine, and also a fan elevator for delivering the ‘‘ cavings” into 
the top cutting drum. A are the ends of the shakers, B the cutting 
drum, C a bruising drum below it, and D a reciprocating riddle on 
to which the chopped and bruised straw is delivered from this 























bush on which it is secured, and as the latter is thus turned 
round, the cylinder is moved a corresponding distance and a 
setting motion obtained. (Accepted January 3, 1894). 


2216. J. Holt, Dunham Massey, Cheshire. Digging 
Potatoes. [3 mot February 1, 1806. —This invention relates 


to means for digging potatoes. The framework A is mounted u = 


the levers aie also arranged, across and below, three copper rods. 
0, p: , 80 that when a lever is raised it not only stands verti- 
cally, 80 as to project above the remaining threads, but strikes 
against the lower copper rod, and thus establishes an electric 
contact. The copper rods 0, p, 7 are also connected together by 
acopper strip m*. The toothed wheel (Fig. 2) drives a rack x 
under it. This rack moves in a sledge J. A wheel D is 
ted on the same axis as the toothed wheel C, and a weight E 





rollers B. The lifting blade C is attached to the arm D 
the framework of the machine, and stretches across and beneath 
the latter, the sides of the spade being shaped with a radius of 
the separating fingers E, of which there are three sets, while the 










front of, the spade is pointed to assist in the digging operation. 
The revolving fingers E are attached to discs H, made secure on 
the end of the shafts I, all of which are driven by bevel gear- 
ing J, receiving their rotary motion from the main axle K. The 
vertical shaft L carries a finger M, which is used for removing tops 
and for breaking up apy accumulation of soil. (Accepted January 
3, 1894). 

R. and W. Jamieson, Greenock, Scotland. 
Firewood-Making Machinery. (2 Figs.) February 8, 
1893.—This invention relates to a firewood - making machine. 





E are the crushing rollers, between which the 
straw is passed as it leaves the end of the riddle, the upper roller 
being pressed down by coiled springs F. G is a fan (Fig. 2) for 
delivering wind to a spout H, and I the lower end of the delivery 


second drum. 


board, delivering ‘“‘cavings” into the spout, The spout extends 
upwards to above the level of the upper cutting drum, and just 
below the level of the delivery end of the straw-shakers is bent 
downwards to throw the ‘“‘cavings” on to the upper cutting 
drum B. (Accepted January 3, 1894). 


3798. J. Houston, Greenock, Renfrews, N.B. Dis- 

, &c., C coal from 8. [5 Figs.) Feb- 

ruary 21, 1893.—This invention relates to means for discharging 
and measuring charcoal from charcoal kilos, and consists of two 
hoppers, one, B, fixed, and the other capable of oscillation. The 
char passes from the coolers to the fixed hopper, from whence 












































it is fed to the lower one through long slot-holes E. The lower 
hopper, having openings cl on the vertical sides and bottom, con- 
trolled by balanced doors for the discharge of the charcoal, has an 
oscillatory movement given to it by a rocking lever driven by an 
eccentric. Each cooler pipe A has its own receiver, the two 
hoppers being subdivided into as many divisions as there are 
pipes. (Accepted January 3, 1894). 


4235. J. Brid Accrington. Printing Machines 
for Textile Fatrics, {2 Figs.) February 27, 1893.—This 
invention relates to duplex eer machines for textile fabrics, 
and the object is to enable the two large cylinders on the circum- 
ference of which the cloth is printed to be moved, so that the lap- 
ping can be readily effected, and so that when this is completed, 
the cylinders can be brought into close contact with each other to 
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enable the patterns on the engraved rollers to be registered on 
both sides of the piece in exactly the same position, A is the slide 
Block which is the beating of one end of the cylinder and 
by which the latter is raised or lowered ; B is a wormwheel, C 
an eccentric, and D a brass bush in which the cylinder revolves, 
The worm E and the connecting shaft F are fixed to the framing 
of the machine, so that, the necessary power being applied, motion 


perated by a crank and connecting-rod, and having means for 
feeding the blocks to be cut gradually in to the cutting knives. A 
block of iron A, fixed to the endof the connecting-rod, moves in 
slots in an upright frame, and is free to move a short distance 
from side to side, this movement being accomplished by two sets 
of wedges, also working in the slots, one set on either side of the 
block of iron. Each set consists of two wedges, one fixed to the 














upright frame, the other moving upwards and downwards, this 
motion being effected by a cam operated by pinion wheels driven 
by the main shaft, and so arranged that the wedges make but one 
motion, in the case of one wedge upwards, and in the other on 
the opposite side of the block A downwards, in every second revo- 
lution of the crank. The motions of the wedges are such that 
while one moves up the other moves down, thus producing the 
lateral motion of the block of iron. To the block are fixed long 
‘* gouges” K arranged a short diatance apart, the firewood cut by 
them being of crescent shape. (Accepted January 3, 1894), 
23,831. R. Andriessen and F. Dannert, Berlin. 
Looms, [5 Figs.] ._ December 24, 1892.—This invention has for 
its object to prevent power weaving looms from continuing to weave 
as soon as the chain thread is broken. Three chain threads a, b, c 
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extend from the warp beam ito the reed beam; g, h are two of 
the healds, between which and the warp beam are levers 
fulcrumed across the chain threads to a copper rod below 


is raised on the former wheel by means of acorde. Hisa spring, 
the upper end of which serves to brake the toothed wheel C. 
Upon this spring H acts an electro-magnet F, as wellas a counter- 
springg. The rack x is movably connected at n with a discon- 
necting belt fork, and by it with the disconnecting rod P (Fig. 1), 
the latter turning at the same time on the top of the bracket O. 
L is a fixed pulley and L' a loose pulley. One pole of the battery 
cell a is connected with the terminal v, while the other is 
connected with the electro-magnet F. The terminal w is con- 
nected with the second pole of this electro-magnet F, the two 
terminals v, w being also connected together, as well as witha 
[eam ad knob for stopping the loom independently by means of 
nsulated wires. The copper rods on which the levers are ful- 
crumed are removably connected to a ledge, which is adapted to 
allow the insertion of a greater or lesser number of levers, ac- 


cording to the number of chains present. (Accepted December 
27, 1893). 

2915. O. Titchener, London. asting Ma- 
chin: &c. [18 Figs.) February 9, 1893.—This invention 


relates to type-casting machines and moulds, and the object is to 
provide means for automatically finishing the type before it leaves 
the casting machine. Instead of allowing the type to fall from 
the mould into a shoot which delivers it to a tray, means are pro- 





























vided for pushing it from the mould into a guide bed m! and 
knocking off the break, a cutter a2 then coming into action and 
knocking off the burr and forming the groove in the foot of the 
type. The type then passes on to setting-up sticks, which are 
mechanically moved forward as they become full, thus delivering 
on type arranged in order for packing. (Accepted January 3, 


1549. W. L. Holland and J. Eckersley, Preston. 
Mules. [8 Figs.) January 24, 1893.—This invention relates to 
an ‘‘easing motion ” for use in self-acting mules, the object being 
to vary the tension on the yarn during the winding on of the cop, 
so that the tension may be gradually decreased as the yarn is 
wound on to a gradually decreasing diameter of the cop. A is the 
mule carriage, @ the cop, a! the yarn, b the counter-faller arm, 





we.’ 
b1 the counter-faller rod, c the copping faller arm, cl the ip 
faller rod. A quadrant arm d is fastened to the cpputentaiicn 
rod 61, and has a helical spring ¢ connected at its upper end to it, 
its lower end bE emery to one end of the lever f, which is 
pivoted at g, and es at its other end the friction bowl h. ¢ is 
the bracket fastened to the mule carriage A. jis the stud on 
which is ted toothed wheel k, into which is geared the 
pinion Zon the shaft m. (Accepted January 3, 1894). 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United Sta‘ be 








them. The copper rods 2, m, n, on which these levers are ful- 





is given to the wheel B, which, in its turn, moves the eccentric 


crumed, are connected at their ends by a copper strip m', Under 


consulted, gratis, at the offices of ENGINEERING ‘ord: 
t, S » sratis, , 36 and 36, 
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THE SINKING AND EQUIPMENT OF 
SHAFTS.—No. III. 
Srnkine oF SLOPES or SLANTs. 

In coal-mining the term ‘‘slope” or ‘‘ slant” is 
applied to an inclined gallery driven down on the 
seam of coal in precisely the same manner as an 
inclined shaft is driven down on a metallic lode. 

In commencing a slope the ground is excavated 
in an open cut until the face of the cutting attains 
a vertical depth of 12 ft. to 15 ft., and the excavated 
ground is thrown out by hand. The sinking of 
the slope is then proceeded with in the following 
manner, that is to say, a sufficient room is first 
excavated for a pair of timbers, and where the 
ground is very friable, as it frequently is at so 
shallow a depth, laggings of timber with their ends 
pointed are driven forward over the collar or head 
tree for a distance of 3 ft. or 4 ft., and when this 











width. It is, therefore, obvious that the dimen- 
sions of the trams must be the primary deciding 
factor in establishing the size of the slope. 

For a single road slant, where trams not exceed- 
ing a carrying capacity of 30 cwt. are in circulation, 
a convenient section would be : height from rail to 
underside of collar, 6 ft. 6 in. ; width at top under 
collar, 7 ft. ; width at rail level between legs, 9 ft. 
(see Fig. 35). The timbering consists of two legs 
trimmed off at their upper extremities to abut 
against the underside of the collar, aay Ry 
notched as shown in Fig. 35. When the timber 
framework is fixed in situ, it is firmly wedged 
against the roof with the bolster pieces or laggings 
A, A in Fig. 35. 

In slopes where the output is large, a double road 
is frequently adopted, and particularly in the 
collieries of North America and Australia. In such 
case the double track may be laid with three rails, 
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length has been excavated, another pair of timbers 
is introduced, and a second tier of laggings driven 
ahead, the sides, if necessary, being similarly 
secured, and so the timbering is continued until 
the top becomes hard enough to dispense with the 
laggings. 

The mouth of every permanent shaft should for 
some distance downwards, until a strong top is 
reached, be arched in, and the slopes of the open 
cut be trimmed back to an angle of rest as shown 
in Figs. 31 and 32, or supported by wing walls as 
shown in Figs. 33 and 34; and regard should be 
had in timbering that a sufficient space should be 
left inside of the timbers to admit of an arch being 
constructed. 

The dimensions of the slope depend upon the 
size of the trams or tubs that are to be used for the 
carriage of the coal, and whether it has to accom- 
modate a single or a double road. In this country, 
and more particularly in South Wales, where there 
are several slopes in operation, the average capacity 
of a tram would be from 20 cwt. to 25 cwt., and 
they measure in width about 3 ft., but in the coal- 
fields of North America, where slopes are fre- 
quently to be met with, the cars have a capacity of 
3 and 4 tons, and they measure as much as 6 ft. in 
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and a turn-out or passing place at the middle of 
the plane, or it may consist of two distinct and 
continuous roads throughout the length of the plane. 
The former plan has the advantage of minimising 
the width of the slope, but is open to several objec- 
tions, the principal of which are the liability to 
collision of. the ascending and descending sets or 
trains at the passing place, and the wear and tear 
of the rope, which, by reason of the lateral move- 
ment due to the travel of the coil on the face of 
the drum, must at certain moments chafe against 
the trams, the rope on the one side being impelled 
against the trams attached to the 7 rope. 

It is, therefore, evident that whatever initial 
advantages may attend the system of three rails 
with a central passing place, it must be ultimately 
more economical and in every respect preferable to 
lay down two independent and continuous roads. 

Where a double road is in operation, the 
slope must be of a clear width of from 12 ft, to 
18 ft.; depending upon the size of the trams used, 
and it is rarely in a gallery of such width that the 
roof or top is firm enough to stand without the aid 
of timber, which frequently must be fixed at close 
intervals. Fig. 36 evs in section the timbering 
of a double-road slope. The prop placed under the 


centre of the collar is fixed between the two roads, 
and the collar and legs are closely lagged all around 
so as to prevent any fali or slip of the roof or sides. 
The timber generally consists of larch poles, or oak, 
where the latter can be conveniently acquired, 
measuring in diameter from 9in. to 14in. In 
some instances more substantial timbering is 
adopted, and square beams of pine or other suit- 
able timber are substituted for the unhewn larch 
collars and legs, and they are lined with planking 
instead of rough poles. A section of such timber- 
ing is shown in Fig. 37. 

The coal or excavated material is drawn to the 
surface in trams or tubs circulating on a track or 
tramway, which, together with the timbering, is 
carried down pari passu with the sinking, and kept 
as closely as possible to the working face. 

The ordinary trams are box-shaped receptacles, 
carried on four wheels, and provided with end doors 
for tipping purposes. They vary considerably in 
carrying capacity, according to the usage of the 
particular district in which they are employed. In 
the coal mines of South Wales, where larger trams 
are used than in any other mines in this country, it 
is rarely that a tram has a greater capacity than 
from 25 to 30 cubic feet, but in the North Ameri- 
can anthracite coal mines mine cars having a 
capacity of 120 to 140 cubic feet are more the rule 
than the exception. Of course the size of the tram 
must be made subservient to the thickness and 
characteristics of the seam to be worked, and 
within these guiding limits the larger the capacity 
of the tram the better it is. 

When the inclination of the slope attains a con- 
siderable angle, say, from 35 deg. to 40 deg., the 
coal has a tendency to shift in the tram and fall 
out, and other means of carriage must be resorted 
to—in some instances slope carriages consisting of 
triangular frames, carried on wheels so arranged 
that their decks are level when the line passing 
through the axes of their wheels coincides with the 
dip of the slope. The trams are moved on to these 
cages and hauled up as though they were in a cage 
in a vertical shaft. Where slope carriages are in 
operation, the dip must be tolerably uniform, other- 
wise, in proportion to the magnitude of the angle of 
deviation, the tram is tilted until it is no longer able 
to hold its contents. The process of drawing coal 
by slope cages is slow and tedious, especially where 
the trams are small, on account of the low velocity 
at which the cages are drawn up. 

A mode of extraction on steep inclines that finds 
favour amongst American engineers is by a ‘‘ gun- 
boat” or ‘‘ monitor ”—terms that are applied toa 
large trapezoidal-shaped box open at one end 
carried on wheels. It is, in fact, the skip illus- 
trated in Fig. 19 (see page 217 ante) on a large 
scale, and it is made to dump itself automatically 
in a somewhat similar manner to the arrangement 
illustrated in Figs. 17 and 18. 

These gunboats are generally built of boiler-plate, 
stiffened by angle and tee irons, and they hold as 
much as 5 to 6 tons of coal. 

Figs. 38 and 39 show an improved gunboat built 
for the Lehigh Coal and Navigation Company. The 
illustrations explain themselves. The gunboat is 
built of plate iron, and it is stiffened and protected 
at the back by 3-in. planks and three timber ribs, 
and its weight is brought on to the pin of the 
stirrup-iron suspender by two bars arranged in the 
form of the letter VY, thereby insuring a better and 
more uniform distribution of the load than is pos- 
sible with one strap, as is often used. 

The advantages attending the adoption of a gun- 
boat are : 

1, That the coal can be raised in it in large quan- 
tities at a good speed. 

2. The labour saved by its automatic dumping 
over the manipulation of tipping a number of 
trams, and the consequent gain of time. 

3. Its adaptability to working on steep slopes 
and varying angles of inclination. 

On the other hand, it has the disadvantage of 
increasing the breakage of the ccal, due to the 
double dumping—first from the tram into the gun- 
boat, and again from the gunboat into the chute or 
screen ; but, notwithstanding this defect, it is the 
best, if not the only satisfactory mode that can be 
applied to the working of excessively steep slants 
of irregular gradients, of which there are numbers 
to be found in the North American coalfields, 
notably the Preston No. 3 Colliery, where the slope 
was started on a pitch of 67 deg., and driven down 





for a distance of 200 yards on steeper and steeper 
inclinations, culminating in an angle of 87 deg. 
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Section. A B, 


Such galleries as these are, in the broadest sense of 
the term, ‘‘inclined shafts,” and to call them 
‘* slopes ” is a misnomer. 

On slopes where trams constitute the medium of 
carriage, it is of importance that every facility 
should be provided on the surface for detaching 
the loaded train and returning the empties with as 
little loss of time as possible, for loss of time must 
imply loss of output. To this end the track on 
which the loaded train is hauled up should, from 
the slant mouth outwards to the screen, or whatever 
other destination it may be appointed to go, be laid 
to a declining gradient of sufficient inclination to 
admit of the trams being moved without effort out 
of the way, and the empty train road should have 
a corresponding reverse gradient, that is to say, 
towards the slant mouth, so as to enable the empty 
trams to be moved into position to be attached to 
the rope and lowered into the mine. 

An arrangement of this nature that has been 
carried out by the author is illustrated in Figs. 40, 
41, and 42. Fig. 41 shows in plan the general 
disposition of the roads, and the arrows indicate 
the directions of the gradients. Fig. 40 shows a 
section of the loaded and empty tram roads, the 
former dipping forward from the slant mouth, and 
the latter dipping in the opposite direction. Fig. 42 
shows a transverse section of the two roads at the 
knuckie of the gradient where the line of the 
slant and the loaded tram road meet. Another 
arrangement that has been carried out by the 
author ina slightly modified form is that illustrated 
in Fig. 43. The configuration of the ground in 
this instance would not admit of the adoption of 
the plan above described, and illustrated in Figs. 40, 
41, and 42. 

In Fig. 43 the loaded train is hauled up until it 
has cleared the points marked A, and then it is 
lowered by its own gravity along the curved road, 
the rope being carried on suitable side pulleys to 
the siding marked B, whence the loaded trams are 
moved forward singly to the screen to be tipped, 
and returned to the empty siding marked C, where 
there would always be ready a train of empty 
trams, so that when the loaded train has been 
towered into the siding B the rope is detached and 
hooked on to the empty train waiting on the 
adjoining road, which, in its turn, is hauled wu 
until it clears the points at A, and then lowe 
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into the mine. In this manner the trams are; For purposes of ventilation, slopes are generally 
manipulated at the surface, with very little loss of driven down in pairs, the one to act as a downcast 
time, and the arrangement works very satisfac-|or intake airway, and the other the upcast or 
torily. The directions and the magnitudes of the | return airway, and cross holes are driven from one 
gradients are shown on the plan. _to another at intervals of 20 to 25 yards as they 








erie. 2 Fe RC ee Net ey eee 


3 
j 
: 
| 














Marcu 2, 1894.] 


ENGINEERING. 


281 








RAILWAY CAR HEATING APPLIANCES. 
CONSTRUCTED BY THE 








SAFETY CAR HEATING AND LIGHTING 
(For Description, see Page 287.) 


View of Trap & connections. 
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advance downwards. These holes are all blocked 
up with the exception of the foremost, through 
which the air circulates. Where the winding is 
performed by one engine, a plan that is sometimes 
adopted is to run a cross road diagonally through 
the pillar from one slope to another, as shown in 
Fig. 44, This cross road is provided with doors 
so as to carry the ventilation forward to the face. 





AN AMERICAN CRUISER ON 
SERVICE. 

WE have had so little experience of steam war 
vessels on active service that any records of prac- 
tical work are of value. For this reason we 
welcome a well-written account of the chase of the 
Chilian vessel Itata by the United States cruiser 
Charleston, which appeared some little time ago in 
the Journal of the American Society of Naval 
Engineers, but which does not appear to have 
attracted in this country the attention it deserves. 
The description is from the pen of passed assis- 





tant engineer Ira N. Hollis, United States Navy, 














who was evidently on board. There is no need 
now to refer to the political questions that were 
mixed up with the escape of the Itata from the 
custody of the United States Marshal in San Diego. 
It was enough for the Charleston that she had re- 
ceived orders to catch the ship and bring her back. 
Before proceeding to extract the engineering 
record of the chase from Mr, Hollis’s narrative, itis 
advisable we should give some particulars of the 
ship herself, She is a cruiser, and was laid down 
in 1887. She was built from designs supplied by 
Mr. W. H. White before he accepted the position 
of Director of Naval Construction. A profile view 
of this vessel is given on page 379 of our fifty-first 
volume. The following are the chief elements of 
design as given in the paper on ‘‘ American War- 
ships,” read by Mr. J. H. Biles at the 1891 spring 
meeting of the Institution of Naval Architects: 


Length between perpendiculars 300 ft. 
Breadth ... * a, am sry £8 2 
Draught, mean ... 19 ft. 7 in, 
Displacement ... ba a ... 4040 tons. 
Indicated horse-power, maximum ... 6666 ,, 
Speed, maximum __... 144 ... 18,2 knots 
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Weight of coal on designed draught 680 tons 


Coal capacity ... , pe an) SO: op 
2 8-in. B.L. guns 
Armament 6 Gin. % 
4 6-pounder guns 
12 small guns 


Very full particulars of the machinery of this 
vessel and of her trials are contained in tables 
ublished in the Journal of the American Society of 
aval Engineers (vol. iii., No. 3, page 422, and 
No. 4, page 582). 

A perusal of the account of the search for the Itata 
—for the Charleston was never actually in chase of 
that vessel—is an excellent commentary upon the 
fallaciousness of trial trip speeds. The cruiser 
made a speed of over 18 knots on her official trial, 
but in her quest of the Chilian ship she did not 
reach above 14 knots, yet the record is one of fre- 
quent mishaps. The coal was generally very bad, 
and here again another lesson is to be learnt, the 
advantage of our coaling stations and the necessity 
of keeping them well supplied with decent fuel 
being shown to us. British Navy contractors 
may fairly point out that failures with American 
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machinery are no proof that like mishaps will occur 
with British-made engines and boilers. Unfortu- 
nately for this argument, our own naval manceuvres 
have shown that the machinery of Her Majesty’s 
vessels is subject to breakdown. Another 
feature frcm which we may take a lesson is the 
unreserve with which these service details are 
presented to the public by naval officers. We have 
no doubt that if any British engineer officer 
were to apply to the Admiralty for leave to 
supply such particulars as Mr. Hollis has put 
before the world, he would receive a most em- 
phatic refusal, and, indeed, the very fact of making 
such an application might tell seriously against 
him. Were he to publish the information without 
consulting the authorities, he would render himself 
liable to most serious penalties. It is doubtless 
necessary that some check should be put upon in- 
discriminate publication of service matters ; still 
we cannot but admire the frank manner in which 
the United States Navy Department takes the 
people of that country into its confidence. It con- 
trasts very painfully, for Englishmen, with the 
secrecy of the British Admiralty. The late 
First Lord, Lord George Hamilton, made an effort 
to break through our unworthy procedure. In 
the early official accounts of the manoeuvres a 
list was given of casualties occurring ; but, appa- 
rently, outside influence was too strong, as the 
policy of ‘*hush-up” was afterwards resumed ; in 
fact, the Hamilton administration, which did so 
well for a time, weakened considerably towards its 
close. 

The Charleston having put to sea, steamed down 
the coast of California during the day of May 9, 
1891, at a speed of 11 to 13 knots, with a smooth sea 
and light wind. There was steam in four out of the 
six boilers, } in. air pressure was used, anthracite 
coal being burnt. This mineral in America, as 
supplied to ships, is often a very different thing 
from our Welsh anthracite, and is altogether dif- 
ferent from our best navigation sorts. There is a 
tradition—or rather a forecast—devoutly believed 
in by all pious Americans, that at the last great 
day, whenthe terrestrial globe has beendestroyed by 
fire, there will still be a small residue unconsumed. 
This, on analysis, would prove to be American 
anthracite coal. Naturally all kinds of anthracite 
are not of this refractory nature, and very patriotic 
American contractors are given to running trials 
with certain kinds of native anthracite. Those 
more cosmopolitan prefer Nixon’s navigation. 

The next two days, May 10 and 11, five 
boilers were used with natural draught, the speed 
being 12 to 13 knots. On the 12th, when steaming 
along the coast of Lower California, the forward 
blowers were started, and an air pressure of # in. 
maintained. This brought the speed up to 14 
knots. This led to the manifestation of a trouble 
of which we hear throughout the rest of the 
cruise. The account says: “Coal mixed and 
very bad. Plugged a leaky tube in the starboard 
forward boiler with a patent plug, but leak con- 
tinued so bad that boiler was taken off, and fires 
started in the remaining after boiler.” We have 
not a description of this ‘‘patent plug.” On the 
13th and 14th of May the ship steamed at 13 to 
14 knots, and on the evening of the latter day a 
leaky tube had to be plugged in the starboard after 
boiler. On the 15th all six boilers were brought 
into use, and the draught pressure was brought up 
to } in. by means of three blowers. This occa- 
sioned bad leakage in the starboard after boiler, 
and the salt feed was much in use. On May 16, 
running down the Mexican coast, under all boilers, 
with 4in. air pressure, the speed was 14 knots, the 
starboard after boiler still leaking badly, the 
salt feed in almost constant use. On this day 
an incident occurred to break the monotony 
of leaky tubes. At 3.30 a.m. two lights, one 
above the other, were discovered, but no side 
lights were visible. The Charleston was headed 
towards them, when she had a strong search light 
thrown upon her. This caused all lights to be 
extinguished, and the alarm sounded for general 

uarters, the port battery being loaded with shell. 
ut nothing came of the incident, although the ship 
turned out to be the Esmeralda, and the Charleston 
steamed into Acapulco, where repairs were made on 
the boilers, the tubes and furnaces were cleaned, 
and everything was made ready for another voyage. 

There were, however, other matters worth noting 
besides boiler mishaps. On the second day out, 
May 10, the wire rope of the hydraulic control valve 
becamestranded, and this disabled the steering gear, 





so that the ship was steered by signal to the main 
engines for half an hour. The lesson is obvious, 
both with regard to wire rope and twin screws. 
On May 13 a tiller rope became stranded, and the 
ship had again to be steered for an hour by the 
screws. On the same day a fan engine—the port 
after blower—had to be stopped to tighten up on 
eccentric bolts. The next day the same blower had 
to be stopped for over four hours for repairs. The 
eccentric wrist-pin had ray i out, and the adjust- 
ing bolt of the crankpin brasses had broken. A 
couple of hours after another blowing engine had to 
be stopped for an hour to set up brasses, and shortly 
after it had to be stopped again, the eccentric wrist- 
pin being out and the eccentric strap broken. 
Again on this day, May 14, the ship had to be 
steered by hand while reeving new wire ropes on 
the port side of the hydraulic control valve of the 
steering gear. The old rope had corroded through 
in places and stranded. Next day, again, the port 
after blower once more came to grief and was 
thrown out of use for five hours, with one eccentric 
bolt broken and one disappeared. A few hours 
later it again gave out, with the thread on an eccen- 
tric rod stripped. Again on this day recourse 
was had to hand steering, a wheel rope having 
been stranded. On May 16 the forward blowers 
had to be stopped to set up eccentric straps. 

The following remarks made in the report on the 
coal supply are worthy of note: ‘‘ The coal used 
was amixture of anthracite containing a large per- 
centage of slack and bituminous slack left over in 
the bunkers. It was entirely unsuited for use in 
the boilers, which contained furnaces and combus- 
tion chambers designed especially for Welsh 
coal. Experience had shown, during the first year 
of the cruise, that anthracite required one 
more boiler for 10 knots than bituminous, and the 
blowers had to be run constantly to get 12 knots 
with the former under five boilers.” The defects 
in the fan engines are attributed to their position 
immediately over the wing furnaces, and being 
near the bunker doors, it was impossible to keep 
grit and ashes from the bearings. Notwithstanding 
all possible care, the brasses worked loose and 
warm after two or three watches. ‘‘The defects in 
the design of the blowers were well developed,” says 
the report. ‘‘The eccentric straps were entirely 
too light, and the fastenings generally bad.” 

Here is another bit of experience gained on ser- 
vice: ‘*Constant watchfulness was required to 
keep down the speed of the blowers. The water 
tenders and firemen were encouraged to laziness by 
the possession of ready means of regulating the 
steam pressure. Orders had invariably to be given 
to reduce the air pressure while cleaning fires, as 
the tendency among the men was to keep up steam 
by speeding the blowers, in spite of the injurious 
effect upon the tube ends of the boilers, whose 
doors were open. The engineer on watch could 
not be in the fire-rooms very much. He had the 
main engines and auxiliaries, the ventilating fans, 
the hydraulic steering gear, distilling apparatus, 
and the handling of coal in the upper bunkers 
to look after, in addition to the boilers.” 
Generally, we are told, a sudden and con- 
siderable change in the speed of the blowers 
could be detected in the engine-room by the 
sharper whistling of the speaking tubes. This, 
however, appears not to have been sufficient, and an 
impromptu gauge was fitted up. The speaking 
tubes from the fire-room to the forward engine- 
room were cocked up, and U-tubes made from 
gauge glasses were fitted. Coloured water was 
placed inthe bent tube, and inthis way a water gauge 
was placed in the engine-room by means of which the 
pressure in the stokeholds could be ascertained. 
This device answered admirably until a stoker with 
good lung power blew the whole apparatus—cork, 
glass, and liquid—out of the tube. 

The closed fire-rooms were comfortable, except 
along the Mexican coast, where the weather was 
oppressive, and the men preferred them to natural 
draught. ‘‘The use of blowers with moderate air 
pressure did not seem to have a specially injurious 
effect upon the tubes. An examination always 
showed leaks around the tube ends, with, generally, 
a small amount of salt in the combustion chambers 
after natural as well as forced draught.” This sounds 
very like the effect of that serious cause of trouble 
known as ‘‘ bird’s-nesting,” accelerated by the pre- 
sence of an unusual quantity of salt in the boiler, 
which, in turn, would be the result of loss by leakage 
and insufficiency of condensed water to make up the 
deficiency. We are told later, however: ‘* Most 


leaks in the boilers were dueto pitting of tubes, which 
would go suddenly and cause serious loss of water. 
These pits, or holes, occurred indifferently through- 
out the tubes, and were probably due to defects of 
manufacture.” Mr. Hollis refers to the difficulty 
of plugging tubes. ‘‘The water-tight bulkhead 
between the fire-rooms was so close to the tube 
ends that long plugs had to be made in two pieces, 
and no very satisfactory method of plugging could 
be devised. Plain wooden plugs connected by 
common iron piping were tried, also short plugs 
intended to fill 2 ft. or 3 ft. of the tube, but with 
little improvement of the leaks.” From cold 
water and good draught already in the chimney 
boilers could be connected up with steam pressure 
in two hours. The hydrokineters were found very 
useful. During the entire run, at speeds varying 
from 30 to 90 revolutions, the main engines gave no 
trouble. In default of a governor the air pumps 
required constant watching. Their crankpins 
heated from time to time, especially those which 
caught dirt from the hatches. This was cured by 
using white metal. The engine-room required 
artificial ventilation, at times being almost unen- 
durable. 

On May 17 about 400 tons of Cardiff coal were 
taken on board, and repairs having been executed 
on fan engines and two leaky tubes plugged 
with cast-iron washers, the ship got to sea again. 
On the 19th ‘‘the fire pump broke down, the 
water piston-rod corroded off in the nut. The 
starboard pump was stopped to set up wrist-pin 
brasses. On May 20 there was leakage at a plug in 
starboard boiler.” So far we gather that the ship 
had been running on four boilers with natural 
draught since leaving Acapulco, but two boilers 
had been changed on the 19th owing to high satu- 
ration. On the 20th sea-water was run into two 
cold boilers. On the 21st one blower was put on for 
short times at intervals throughout the day to burn 
the soot out of the tubes and improve the draught. 
A tube was leaking in the port after boiler, and an 
attempt was made to plug it with wooden plugs, 
but this failed to stop the flow of water. A joint 
blew out in feed check of forward boiler, and the 
escape of steam and water was stopped by driving 
in pine wedges. The starboard main engine was 
stopped 20 minutes to replace wiper of air pump 
crankpin. On May 22, the speed continued 11 
knots, which appears to have been the average 
since leaving Acapulco, 12 knots being the highest 
spoken of, two after boilers were leaking, salt feed 
being in constant use. The coal used was a mixture 
of anthracite and bituminous, the blowers being 
run at intervals. On the 24th the tubes of the port 
after boiler, which had been taken off the previous 
day, were plugged with cast-iron washers. On this 
and the next day the salt feed was used frequently. 
On the 26th the eccentric strap of a fan engine 
broke, and the ship steamed into Callao with 
starboard air pump hammering very heavily. It 
was afterwards found that a joint had been made 
in the piston packing ring and a part had dropped 
into the bottom of the cylinder. One of the feed 
pump rods broke before entering the harbour, 
where no news was heard of the Itata. 

On the 27th repairs were carried on, and on the 
evening of the 28th the ship again put to sea, heading 
south at seven to nine knots. The 29th was the only 
day of the entire voyage when good unmixed coal 
was used, and a steady speed was maintained with 
purely natural draught. The piston-valves of low- 
pressure engine were chattering, and repairs on 
blowers were continued. The next day, when 
running with natural draught and speed of 104 
knots, chase was given to a steamer supposed to be 
theItata, but which turned out to bea German tramp. 
At the time the vessel was sighted the forward 
boilers were entirely empty and the grates bare. 
They were both connected up in 2 hours and 45 
minutes, the hydrokineters being freely used, and 
the fires spread as the coal caught. The sixth 
boiler was added after having required 1 hour 15 
minutes to get steam starting with water quite 
warm. One blower stopped with broken eccentric 
strap. The chase apparently began in earnest at 
8a.M. The Charleston gained slowly from 8 to 10. 
Between the latter hours the forward boilers were 
run up as stated, and were connected about noon. 
The sixth boiler was added at 2 p.m. The speed 
averaged 13.5 to 14 knots from noon to3 P.M., when 
the German vessel was overhauled. On the 3l1st 
the forward boilers were cleaned and repairs to 
blowers continued. On June 1 the Charleston 
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badly on account of the continual racing of the 
accumulator pumps. Subsequent examination 
showed the suction and delivery valve seats and 
faces much worn and cut. 

There was no news of the Itata to be gained at 
Arica, and the Charleston cleared out again on the 
evening of June 3, after examination and repairs. 
A bolt in the universal joint of the main stop valve in 
the hydraulic room broke. Speed four to five knots. 
On June 4 the cruiser entered Iquique harbour, and 
there found the long-looked-for Itata. She was, how- 
ever, in charge of the Baltimore and San Francisco, 
having arrived a few hours before, and surrendered 
to the American fleet. It must have been a sad 
disappointment to the Charleston, this tame ending 
to the search, after the worries and anxieties of 
nearly a month’s leaky tubes and breaking down 
of blowers. The ship had the somewhat doubtful 
satisfaction of taking the Itata to San Diego, where 
she arrived on July 4—in time, we hope, to add 
something to the celebration of the great national 
festival. 

In face of the open-hearted manner in which the 
experience gained during the quest of the Itata 
has been put at the disposal of naval engineers of 
all nationalities, comparisons may seem in question- 
able taste. If this should appear so at first glance 
to our own countrymen, we would remind them 
that the same manliness of character which has led 
to the publication of disasters will not shrink from 
criticism. It must be remembered, in the first 
place, that the United States engineers have not 
the accumulated practical experience in detail that 
we, on this side, have garnered during the years 
that our steam navy has been growing piece by 
piece. There is another thing, too, to remember— 
a matter to which we have already referred—that 
there is no Journal of Naval Engineers’ Society to 
make our own shortcomings known. Neverthe- 
less, we do not think those breakdowns, of which 
a record has been given, would have been likely to 
have occurred in an English warship. Whether 
their place would have been taken by others is a 
matter upon which our critics may fairly hold their 
own opinion. The troubles were all small, with 
the exception of the leakage of the boiler tubes. 
Of course we have our own difficulties with boiler 
tubes, but they are of a different sort. The tubes 
of the Charleston are of iron, and it was the tubes 
themselves which leaked, not the joint at the tube- 
plate. Mr. Hollis questions whether the material 
was defective. We should be inclined to think 
there was. an absence of zinc in the boiler. The 
trouble occurred at moderate pressure for draught. 
Of course it is not steam pressure in itself which 
causes leaks in a boiler, but if a leak occur its 
seriousness is much intensified by additional 
pressure driving the water out at a quicker rate. 
In the British service care is taken to keep the 
zinc plates supplied in proper condition, and 
though boilers are, as far as possible, kept entirely 
free from scale, we do not hear of pitting such as 
occurred with the Charleston. We can indorse 
what Mr. Hollis says about the use of fans making 
stokers less diligent in keeping their fires in shape, 
and the extemporised water gauge was characteristic 
of native ingenuity and resource. In the Royal 
Navy a permanent gauge under the observation of 
the engine-room staff is a regulation fitting. The 
troubles with the fan engines, which form so large 
a part of the catalogue of mishaps, are attributed 
to their proper cause by Mr. Hollis. It is always 
better to place the motor in the engine-room, when 
possible, and in many English vessels, which 
depend largely on fan draught, it is so fitted, the 
fan only being in the stokehold. With regard to the 
bulkhead being too near the boiler, it is the practice 
in the Royal Navy to have a portable plate under 
such circumstances, and this provision may have 
been made in the case of the Charleston, although 
it may have been impracticable to remove it when 
on therun. In regard to the heating of the crank- 
pin brasses of the air pumps, which was a rather 
serious defect, the proper remedy was found by 
using white metal. In our own Navy we do not 
think that any other form of bearing would now be 
fitted for an engine of this magnitude. Wire rope 
we always consider an untrustworthy means of 
transmitting motion, and so it proved in the present 
case. Of course there are positions in which it is 
difficult to substitute other methods, and in such 
cases the wire rope should be kept well in view, 
and be often overhauled. Ofcourse sheaves should 
be of sufficient diameter, and care taken to prevent 
corrosion. At best, however, it is apt to prove a 





treacherous material, and solid rods should be used 
whenever possible. Possibly the lesson of the 
Charleston in this matter may be of service in other 
navies besides that of the United States. The 
stripping of the thread on an eccentric rod of a fan 
engine points to a defect into which we think 
American engineers are prone to run ; as they are 
apt to trust over-much to rods being screwed in. 
It sounds as if the rod were screwed into the strap. 
It - the practice in our own service to forge solid 
ends. 

It is, of course, easy for us to be wise after the 
event in these small matters of detail. After all, the 
main engines ran perfectly throughout the voyage, 
and this is a matter to which the designers of the 
machinery, the contractors, and those in charge 
may all point with a pride that is fully justified. 
Indeed, the manner in which the United States 
Navy has been built up in so short a time isa 
matter upon which even so eminently a mechanical 
people as the Americans may worthily congratulate 
themselves. 





ARMSTRONG QUIOK-FIRING GUNS. 


THE famous firm of Elswick can with unquestion- 
able justice claim to have taken the lead in the 
construction and design of quick-firing guns of 
large calibre, and has maintained its position in this 
important branch of artillery. 

mportant alterations or modifications have from 
time to time been introduced, so that the quick- 
firing guns of to-day differ materially in detail from 
those that were first produced in 1886. The 
modifications referred to have taken place in nearly 
every detail that goes to make up the complete gun 
and mounting ; for instance, comparing the quick- 
firing gun originally designed with those now under 
manufacture, we find that the calibre of the guns 
has advanced from 4.7 in. to 6 in., or it may 
indeed be said (as will afterwards be explained) 
to 12 in. The protecting shields, originally of 
1} in., have now in some cases reached 6 in. in 
thickness, the shape of the shield being also 
modified to give better protection ; and the breech 
mechanism has been improved so as to give a higher 
rate of fire. 

It may be explained that a gun is technically 
known as quick-firing when a metallic cartridge- 
case, carrying the percussion cap or electric primer, 
is used with it. The powder charge and projectile 
may or may not be made up in one cartridge, but 
the loading is known as ‘‘simultaneous” if they 
are, and as ‘‘separate” if they are not. There 
has been considerable difference of Bagg as to 
the merits of these two systems. ith ‘‘ simul- 
taneous” loading no doubt a slightly higher rate of 
firing can be obtained on show occasions, that is, 
when the cartridge being brought up beforehand, it 
is simply a matter of hurrying the ammunition 
through the gun regardless of expense or of all the 
conditions that necessarily obtain on service. The 
cartridge-cases may also be more favourably treated 
with simultaneous loading, for no gas can escape 
them until after sufficient pressure has been 
established to set them out against the chamber of 
the gun. This latter advantage is, however, a very 
small one, as will be readily understood when it is 
explained that with separate loading 6-in. cart- 
ridge - cases (made at Elswick) are frequently 
fired from 15 to 16 times each, and even 20 rounds 
have been obtained from one case. 

No practical artillerist would sacrifice any ad- 
vantage to be gained under service conditions for 
the sake of being able to make a show under con- 
ditions which do not even approach those existing 
on service ; and if, therefore, rapidity of fire is con- 
sidered, it is evident that the advantage under ser- 
vice conditions lies decidedly with separate loading. 
On board Her Majesty’s ships a Saas number 
(about forty ) of projectiles are stowed in racks close to 
each gun, This isa sufficient supply to provide for 
most actions, especially as intervals would cer- 
tainly occur when a slacking of fire would give an 
opportunity of renewing the supply from the shell- 
rooms, if the action lasted for an abnormally long 
time. The argument that it is dangerous to keep 
loaded shell in racks on deck cannot be advanced 
with reference to quick-firing guns, for it is evident 
that if the quick-firing properties are to be de- 
veloped, not only must a certain number of shell 
be brought up round the gun in readiness for load- 
ing, but some loaded cartridge-cases must also be 
placed there. The danger has to be accepted, there- 
fore, whichever system of loading is adopted. 





With the projectiles placed in racks near the gun, 
it is necessary only to hoist the lighter portion of 
the charge from the magazine ; a sufficient supply 
can therefore be maintained to meet the require- 
ments of the guns, an absolute impossibility with 
simultaneous loading; as the guns are loaded so 
quickly, even with separate loading, that the firer 
never has to wait, greater speed cannot be neces- 
sary ; lastly, if simultaneous loading is used, both 
the cartridges and fuzed projectiles must be placed 
in the same magazine, a condition which must 
involve some danger. 

It is understood that although the French Navy 
commenced by adopting simultaneous loading, they 
have now changed to separate loading. 

Cartridge-cases are used with Elswick guns up to 
the 6-in. 100-pounder, but above this size obtura- 
tion is provided for by other means, such as the 
De Bange pad, or short cartridge-cases, with which 
very successful experiments have recently been 
completed. Therefore the guns above 6-in., 
although designed for very rapid loading and 
firing, cannot strictly be termed quick-firers. 

Although a 6-in. quick-firing gun was submitted 
for trial very shortly after the successful conclusion 
of the 4.7-in. gun trials, it was not accepted for 
the British services, because it was thought with 
black powder so much smoke was developed at 
each discharge that quick firing at a target could 
never be carried out. The adoption of these more 
powerful guns was therefore most unwisely post- 
poned until the introduction of the smokeless 
powder cordite removed the objection. But that 
the objection was really groundless has now been 
amply proved, for with black powder (E.X.E ) 
fifteen rounds were fired in 3 minutes on board 
H.M.S. Royal Arthur at a target the distance of 
which at the commencement of the practice was 
1600 yards, and at the conclusion 2200, the ship 
steaming about 8 knots, and nine hits were recorded. 
Practice almost as good has also been reported from 
the Royal Sovereign and other ships. 

It is hardly possible that such excellent results 
can be beaten, even when cordite is used, and as 
with the old 6-in. gun and mounting, practice at the 
rate of one round in 50 seconds was considered good, 
the importance of the mistake made in deferring 
the introduction of 6-in. quick-firing guns can be 
appreciated. The result has been that a large 
number of the old pattern guns and mountings have 
been supplied, and have now either to be put aside 
as useless, or remain where they are to block the 
way for the new gun. 

lomparing the above speeds of firing, it will be 
seen that the quick-firing gun can fire four times 
as many shots in a given time as the old gun. If 
the energies of the shot from the two guns be con- 
sidered equal (as a matter of fact, the quick-firing 
gun has the advantage here also), the quick-firing 
gun is four times as powerful as the old gun, or, 
in other words, a ship armed with ten quick-firing 
guns would be a match for a rival armed with 
forty old guns. In 1890, however, cordite was 
recognised as practical, and the development in size 
and power of the quick-firing guns immediately 
advanced. 

Some idea of the power developed by cordite 
will be obtained by comparing the results of the 
Table. It will be observed, taking the Govern- 
ment 4.7-in. quick-firing gun as an example, that 
with a charge of 12 lb. of pebble powder (ordinary 
black) a velocity of about 1800 foot-seconds is 
obtained, giving to a projectile weighing 45 lb. an 
energy of 1010 foot-tons. This velocity was con- 
sidered very satisfactory a few years ago, but now 
appears low in comparison with the 2100 foot- 
seconds obtained from the same gun with a charge 
of only 54 Ib. of cordite, and producing an energy 
of 1375 foot-tons. Here a charge of cordite of less 
than half the weight of the ordinary powder charge 
develops 36 per cent. more energy. Again, taking 
the 6-in. quick-firing gun, the ordinary powder 
charge is 34 lb., which gives to a projectile weigh- 
ing 100 Ib. a velocity of about 1970 foot-seconds, or 
an energy of 2690 foot-tons; the cordite charge of 
15 lb. develops a velocity of 2200 foot-seconds, or 
an energy of 3356 foot-tons, this being nearly 35 per 
cent. in excess of that due to the charge of ordinary 
powder. 

In both the above cases the chamber pressures 
due to the cordite charges are lower than those 
produced by the ordinary powder charge, and it 
must not be forgotten that the mounting receives 
comparatively less strain ; for the energy of recoil 
with the light charge of cordite would be less per 
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foot-ton of energy of shot than it would be with 
the heavier charge of black powder. 

Cordite is so called because of its appearance. It 
is manufactured in lengths, having a circular 
section, the diameter of which varies from that of 
a very thin string for rifle calibre arms, to that of 
a thick cord for the larger sizes of artillery. Its 
manufacture does not concern us at present; it 
will suffice to mention that cordite is a mixture of 
nitro cellulose and nitro-glycerine, with a small 
admixture of mineral matter. It is curious to note 
that although both nitro-cellulose and nitro-glyce- 
rine—the latter especially so—are violently explo- 
sive alone, yet when combined together in suitable 
proportions they form a most stable compound, 
which is perfectly under control, and, indeed, 
forms one of the best explosives yet discovered for 
use in both quick-firing and the ordinary system of 
breechloading guns. This has been amply proved 
by a vast number of experiments carried out by the 
English Government, both in the intense heat of an 
Indian summer and in the bitter cold of a Canadian 
winter. All the experiments have shown very con- 
clusively that cordite is one of the most satisfactory 
of all the different types of smokeless powders yet 
introduced. 

Much has been written on the erosive properties 
of cordite and powders of a similar type, but we 
may mention that the English Government 
have fired upwards of 600 rounds from a 
6-in. quick-firing gun with service charges 
of cordite, without the gun showing more 
erosion than that usually observed after 
firing 400 rounds with ordinary powder ; 
they have also fired upwards of 1200 from a 
4.7-in. quick- firing gun, the gun being still 
serviceable. 

The erosion produced by cordite differs 
very much in character and appearance from 
that produced by black powders. With the 
latter, erosion takes the form of rugged 
furrows, which, growing deeper and deeper, 
may eventually develop into fissures and 
cracks, whereas cordite seems to wash away 
the entire surface without producing these 
marked furrows. 

We cannot leave this subject without a 
reference to the French smokeless powder, 
and we must certainly give our neighbours 
the credit of having been the first to intro- 
duce a smokeless powder into their service. 
The main ingredients of their powder are 
well known, but they still claim to possess 
secrets concerning its manufacture. It is 
satisfactory to believe that in at least 
one very important respect cordite is 
superior to this mysterious compound. We 
refer to the weight and bulk of the charge 
necessary to obtain a given energy of shot, 
for a cordite charge of 15 lb. will develop 
about the same energy in a 6-in. gun asa 
charge of 25 1b. of the French powder. Moreover, 
the cartridge-case necessary to contain this 25 lb. 
is larger than the English cartridge-case, even in 
a greater proportion than is to be accounted for 
by the difference of weight of the charge. 

We will now give a description of the Elswick 
modern quick-firing guns, explaining as we proceed 
the reasons for the modifications that have taken 
place in the original design. As the guns are all 
made on the same principle, it will be best to select 
the largest, the 6-in., as the typical one for descrip- 
tion, and to commence with the breech arrangements 
which are a speciality of the Elswick guns, and are 
perhaps the most important feature of quick-firing 
guns. The breech screw is on the principle of the 
interrupted screw, but the front portion is tapered, 
the rear portion being cylindrical. By this arrange- 
ment two advantages are secured—firstly, the 
action of opening and closing ‘he breech is much 
simplified, as the withdrawal and bringing away of 
the breech screw can be done in one motion instead 
of two; and, secondly, the cone shape enables the 
screw not only to take hold of the inner surface of 
the breech hoop and jacket, but to distribute the 
engagement, and therefore the strain and support, 
over a much larger portion of the transverse section 
of the gun. The breech screw is further arranged 





so that the threads cf the smaller or coned end 
correspond longitudinally with the interrupted or 
plain spaces of the larger or rear end, and vice 
versd ; thus the strain is also distributed throughout 
the entire circumference of the breech screw, 
instead of, as formerly, half the circumference 
being lost by the interrupted spaces. 


The coned 








breech screw passes on to the central projection of 
the carrier from the front, and is prevented from 
coming off by a bolt. This bolt screws into the 
breech screw, and has a plain end fitting into a 
groove, which is cut in the carrier at the same pitch 
as the threads of the breech screw, and which is 
long enough to allow the bolt to be turned for 
screwing up the breech. 

To operate the gear there is a hand lever on the 
lower side of the breech screw, which works 
always in a horizontal plane; it pivots on the 
carrier, and is attached to a sliding block by 
means of aconnecting-rod. <A pin in the breech 
screw works in a vertical slot in the sliding block, 
so that a horizontal motion of the latter causes the 
breech screw to turn. The centres about which 
the gear works, are on their dead points when the 
screw is closed, and it is therefore perfectly locked. 
The lever, if swung round, first unscrews and then 
brings away the breech screw. It will be seen that 
the coned screw is particularly well adapted to this 
system, for there are only two motions for it to 
pass through, and these are readily combined so as 
to give the operator but one. With the parallel 
screw matters are different, for, in addition to the 
two motions required with the cone screw, there is 
along motion of withdrawal. Three motions can 
only be combincd in a single one, by a compound 
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lever, which must also be moved through a large 
are. 

As regards strength, there is, of course, no 
doubt that a parallel screw would be stronger than 
a coned screw of equal length, and equal diameter 
at the small end; but there is no difficulty in 
adding to the length of the coned screw, so as to 
obtain the same strength as is given by a parallel 
screw of a givenlength. It might be argued in the 
same way that a full screw is more than double as 
strong as an interrupted screw of the same length 
and diameter, but the advantages to be obtained 
by the use of the interrupted screw are very great, 
and it is adopted with the necessary and easy con- 
dition of proportionately increasing its strength. 

But there is a considerable portion of the Elswick 
breech screw which is parallel, and the fact of 
coning the front portion causes the rear parallel 
portion to be of much larger diameter than if the 
screw were entirely parallel. Thus the section of 
each turn of thread is greater, so that the parallel 
portion of the Elswick screw gives a large total 
section of thread in a short length of axis. Taking 
this into consideration, the total length of the 
Elswick screw is about the same as the total length 
of a parallel screw of equal strength, and as the 
coned screw can very readily be lightened by boring 
it out from the rear, the weights of the screws on 
the two systems are also about equal. Besides the 
great advantage of requiring only two motions for 
withdrawal or insertion possessed by the coned 
screw, there is a decided advantage gained by the 
distribution of the strain over a larger area of the 
breech hoop into which the ecrew gears. This was 








very clearly shown by experiment. Longitudinal 
sections of breech screws geared into tubes were 
constructed ; the sections of the tubes having pre- 
viously been marked with lines at right angles to 
their axes, heavy stresses were applied to pull the 
breech screws to the rear. Under the action of 
these stresses it was found that with the parallel 
screw the lines became distorted, showing that the 
interior layers of the tube had to bear the strain, 
the outer layers not being similarly strained. This 
distortion was not marked in the same way when 
the model of the coned screw was similarly experi- 
mented on. 

Another experiment to test the resistances of 
coned and parallel screws by the application of 
hydraulic pressure, showed that the calculations 
were quite correct, and that the two screws yielded 
at the same point. This experiment was carried 
out by applying increasing pressures for certain 
periods. hen these pressures became high, it 
was found that, although the coned ecrew was per- 
fectly free to open each time the pressure was re- 
lieved, such was not the case with the parallel screw, 
which became very stiff as the final pressure was 
approached. It is very difficult to account for this 
result by theory, but practice showed that it exists 
beyond all doubt. 

The Elswick coned screw embodies another feature 
of very great importance, which is, how- 
ever, independent of the actual coning. We 
allude to the arrangement, due to Mr. 
Vavasseur, by which the interrupted sec- 
tions on the coned portion correspond to 
the uninterrupted sections on the parallel 
portion. ‘The stress is thus distributed 
throughout the whole circumference of the 
screw and of the breech hoop, a much more 
favourable condition than is obtained with 
the ordinary parallel screw. 

These explanations ought to show that, 
if properly calculated, the coned screw has 
great advantages, and that the calculations 
are correct has been shown, not only by 
experiment, but also by the fact that more 
than a thousand guns have now been fitted 
with them, and no failure has as yet been 
recorded. 

The extractor is animportant item in the 
mechanism of guns using cartridge-cases. 
It must be simple, strong, and effective ; 
but with large guns it must have a limited 
action in comparison with such guns as 
3 and 6 pounders, for with the latter the 
extractor can advantageously be con- 
siructed to entirely eject the old cartridge- 
case, and no harm will be done by its 
falling freely to the ground. With the 
larger guns, however, this cannot be 
allowed, both for the convenience of the 
gunners and for the sake of the cartridge- 
cases themselves, as one of these heavy 
cases would certainly crush a man’s toes if it fell 
upon them, and it would be badly distorted if it 
fell freely and struck hard ground or the deck. 

For these reasons the extraction is arranged in 
the large quick-firing guns, to take place in two 
motions. The cartridges are infallibly started by a 
very powerful extractor, which only has sufficient 
motion to insure their being free for the remainder 
of the extraction, the conical shape of the cartridge 
and chamber rendering a small motion suflicient for 
this purpose. The cartridges are then completely 
withdrawn and laid on the ground by means of a 
hand extractor, which readily fits over and firmly 
holds the primer. 

The mechanical extractor is worked by the carrier 
in opening the breech screw. It consists of a rod 
passing through through one side of the gun and 
fitting into the groove for the rim of the cartridge- 
case, in such a manner that, when it is turned 
about its own axis, the fitted part acts as a lever 
and prises the cartridge tothe rear. The extractor 
is brought back into its place, as the breech is 
closed, by means of a strong helical spring outside 
the gun; this spring also serves as a buffer to pre- 
vent the breech screw and carrier being swung too 
violently round. The extractor is fitted either on 
the right-hand side or the top of the chamber, so 
that it is out of the way of loading, or damage 
from the projectile, when the latter is being entered. 


(To be continued.) 








CompresseD GAs.—Compressed gas is being introduced 
as @ motive power for river boats on the Seine. 
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RAILWAY CAR HEATING AND LIGHTING 
APPLIANCES. 


Tre Safety Car Heating and Lighting Company, 
of 160, Broadway, New York, showed at the World’s 
Columbian Exposition examples of apparatus both from 
the lighting and heating departments of the company, 
the lighting system being the Pintsch system of oil- 
gas lighting, and the heating systems being by means 
of steam from the locomotive engine. 

In the lighting department the company exhibited, 
near the centre of its space, a car el he which were 
suspended four of its centre lamps of different styles, 
supplied by gas from a receiver. To the left of the car 
roof was an exhibit of the fittings used in equipping 
cars, and still further to the left various sizes of car 
receivers, also the high-pressure receivers, used at 
the gas works, into which the oil-gas is com- 
pressed; also compressors and other appliances of 
the gas works were shown. This system has come 
into wide use in America, as well as in Europe, 
altogether some 55,000 cars being equipped. The 
illuminant is oil-gas made from crude petroleum, 
which is manufactured and compressed at special 
works for the purpose, the gas being conveyed from 
the high-pressure storeholders of the works by means 
of pipes to the car yards, and there transferred to the 
receivers under the cars through the agency of rubber 
tubing. There are now over 200 Pintsch gas works 
established. The gas itself is very rich in illuminating 
power, 1 cubic foot being equivalent to six of ordinary 
city gas compressed. 

To the right of the car roof, on an elevated platform, 
was shown the company’s standard system of’ steam 
heating by water circulation, which is set up in accord- 
ance with Fig. 1, page 281. This, however, is but one 
type of the company’s many different methods of 
applying the system to Baker heater water circulation. 
Two other systems are shown in Fig. 3 and in Figs. 4 
and 5. We will first describe the systems, and after- 
wards the various appliances by aid of which they are 
carried out. 

The system of car heating shown in Fig. 1 has at its 
basis the ordinary hot-water circulation system, with 
Baker heater stoves, now generally employed for car 
heating. The Baker system consists in the main of a 
stove, supplied with a coil of pipe within the fire-pot, 
an expansion tank or drum on the roof above the stove, 
and connecting with the upper end of the coil, and a 
. system of pipes, all connecting, in a series of bent or 
straight radiators under the seats or along the truss 
planks of the car. This series of pipes extends in an 
unbroken circuit from the expansion drum down to the 
floor and along the side of the car on which the heater 
is located, thence across the car and ina similar way 
along that side, thence back again to the first side and 
along that one or more times, to the inlet of the stove 
coil, and through the stove coil and pipes above to the 
expansion drum again. This circuit of pipes is filled 
full of water, salt or fresh, up to the overflow of the 
—— drum, which is then closed tightly. If now 
a fire be started in the stove, a circulation of hot water 
about the car is obtained, as long as the fire is in 
action, and heat is radiated from the pipes in all parts 
bs the car, varying in amount with the power of the 

re, 

In the ‘‘ standard system,” shown in Fig. 1, page 
281, the aim is to replace the heat of the fire with the 
heat of steam (the supply of the latter being drawn 
from the locomotive), while leaving the Baker heater 
system in such condition that a fire can be started at 
any time if needed. To accomplish this, three steam 
jackets are used, one located near the heater on the 
pipe leading to the bottom of the coil, and the others 
on the pipes leading to and from the radiating pipes 
on the side of the car opposite the heater side, known 
as the ‘‘ cross-overs.” 

Steam from the engine is conducted from car 
to car by means of suitable flexible couplings and 
pipes beneath the floor, the pipes being designated 
as ‘‘train pipes.” These train pipes are so arranged 
as to admit of gravity drainage from a selected high 

oint to each end of the car. At this high point a 

tting is placed, permitting a portion of steam to be 
withdrawn for the use of the car. Two ‘‘train-pipe 
cocks” on either side of the fitting regulate the pas- 
sage of steam to cars in the rear, if any be present, 
both then being open; or if the car in question is the 
rear car, the rear cock is closed to prevent the escape 
of steam to the air. These train-pipe cocks are con- 
trolled = means of cast-iron sockets set through the 
floor and engaging with the shanks of the cocks. 
These sockets are turned as desired with a wrench 
from within the car, marks on the sockets, and on the 
iron floor-plates accompanying them, indicating the 
setting of the cocks at any time. 

From the fitting in the train pipe steam passes first 
through a controlling valve near the heater, to the 
jacket at the heater. Entering at the upper end, it 
heats the water contained within the inner pipe, caus- 
ing it to rise through the coil to the expansion drum 
and begin to circulate, as it would if heated by the 
fire, Meantime the steam has passed out at the lower 








end of the jacket, and by connecting pipes to the 
nearest ‘‘ cross-over jacket.” These jackets have each 
an inclination in the direction of the circulation of the 
water (as has also the jacket at the heater), and are so 
arranged that steam entering at the higher end and 
leaving at the lower end, of the first cross-over jacket, 
can enter the higher end of the second cross-over 
jacket (Fig. 2), maintaining a gradual fall in all the con- 
ducting pipes and passages, from the controlling valve 
to the lower end of the second cross-over jacket. In 
the cross-over jackets the water contained within the 
inner pipes is heated by the passing steam, thus aiding 
in the circulation, and also much shortening the time 
required to cause the presence of hot water in all parts 
of the circulating system. While the steam at the 
pressures used is far below the temperature of fire, 
still its application in this way, and at three points 
of the circulation (the three jackets), instead of at 
one point (the heater coil), is said to result in a 
much more uniform heating and higher average 
temperature of the pipes throughout the car. 

To discharge the condensed water from the steam 
pipes, and at the same time prevent the escape of 
steam before it is condensed, recourse is had to an 
automatic steam trap shown connected to the second 
cross-over jacket (Fig. 6). This is capable of adjustment 
soasto just discharge the average stream of condensed 
water, and will then automatically open or close itself 
in greater degree, according as colder water or steam 
respectively comes in contact with it. If steam is 
entirely cut off at any time, the trap will immediately 
discharge all condensation that may remain in the pipes. 
Another method of quick discharge is by means of the 
blow-off valve above the trap, controlled by a handle 
through the floor. It will be noted that the entire 
circulating system is a ‘‘closed” one, and that when 
once filled with water to the proper level, requires no 
further attention. Regulation of the heat required for 
the car is made by manipulation of the controlling 
valve admitting steam to the jackets. A variation of 
temperature can by this means be easily and rapidly 
accomplished. 

Fig. 3 shows a standard heating system with a return 
train pipe, the condensation of the steam being re- 
turned to the locomotive after use, instead of wasted 
to the track. The heating jackets used in this system 
are double jackets, and are placed so as to divide the 
circulation into six parts. 

Toaccomplish this purpose, the locomotive is equipped 
with a powerful vacuum pump on the tender, and the 
cars with two train pipes instead of the usual one. 
These train pipes are supplied with the usual flexible 
couplings from car to car, and are arranged to drain 
from the train-pipe cocks towards the end of each car. 
The train-pipe cocks are a type of three-way cock, 
whereby steam can be passed along to a following 
car, while still admitting a portion of the supply to the 
car in question, or can be so placed as to turn the entire 
supply into the car, if it is the rear one of the train. 
Either train pipe can be used as the delivery train pipe, 
the other then becoming the return train pipe. Usually 
the train pipe on the fireman’s side (left-hand side 
when facing towards the engine) is the delivery pipe. 

Steam entering through the train-pipe cock on the 
delivery train pipe is then conducted to a four-way 
cock, by which it is directed towards the heater room 
of the car. 

The Baker heater system proper is of the double- 
coil type, the two sides of the car having separate 
circulations and separate coils in the heater. Applied 
to each of these circulation systems are the steam 
jackets, one near the inlet to the coil, the others so as 
to properly divide the circulation. Steam from the 
four-way cock passes up through the floor in the 
heater room, and through a controlling valve, placed 
in a convenient position therein. Thence it goes to 
the upper ends of the two jackets near the heater, and 
from the lower ends of these jackets (which are in- 
clined towards the heater) by connecting steam pipes 
to the jackets below or in the floor near the middle of 
the car. In all of these jackets the steam transmits 
the greater portion of its heat to the water contained 
in the circulating pipes, and the heated water circu- 
lates throughout the car, in turn radiating its heat at 
all points. ; 

After having passed through the jackets in the floor, 
the heat of the steam has ates largely given off, and 
the steam is partially condensed. To retain it in the 
system until the maximum heat is given off, and to 
prevent the return of live steam to the engine, a drain 
cock is inserted in the pipe returning to the four-way 
cock from the jackets. This cock can be set by means 
of its socket so as to permit of a full and rapid passage 
of steam and condensed water to the four-way cock, 
or it can be set so that a very small opening is pre- 
sented. In the latter case the opening is of sufficient 
size to admit of the passage of the condensed water 
only, thereby insuring the holding of the steam until 
all its heat is given off, as before mentioned. 

After passing the drain-cock the condensation passes 
through the four-way cock again, and to the train 
cock on the return train pipe, through which it is 
drawn by the pump and returned to the tender tank 


at a considerable temperature, though, of course, 
below steam temperature. 

In case of need, as if the vacuum pump is disabled 
or the engine attached is not equipped with a pump, 
the system may be used ‘‘direct.” In this case the 
delivery of steam is made as usual through the left- 
hand train pipe and the four-way valve, but after 
passing through the jackets the condensation is dis- 
charged to the track, in full or reduced quantity as 
desired, through the drain valve. 

The system shown in Figs. 4 and 6 is designed to 
meet the demand for a cheap, simple, and easily 
applied heater for cars, particularly passenger cars. 
Steam is admitted to the car by means of an ordinary 
train pipe, with flexible couplings from car to car. 
This train pipe drains from the centre to either end of 
the car, and at the middle point is a special centre 
fitting. On each side of the centre fitting is located 
a train-pipe cock, controlled from within the car by a 
cast-iron socket engaging with the shank of the cock. 
A floor-plate is set flush with the upper surface of the 
floor, and by marks on the top of this floor-plate and 
on the socket the position of the cock ports is indi- 
cated at any time. This position is altered as de- 
sired by means of a removable wrench or key engaging 
with the upper part of the socket. If the car is 
between other cars, or another car and engine, both 
cocks are set open ; if the last car of the train, the rear 
cock is closed. 

Steam enters the car from the train pipe, passing to 
either side of the car at the same time. Along the 
truss plank is a radiator of two pipes, and the steam 
from the inlet valve enters the upper one first. This 
pipe has an inclination from the centre toward each 
end of the car, and the steam follows these inclinations. 
entering the lower pipe from the ends and returning 
toward the centre. At the centre, still under a seat, 
is constructed an expansion bend, an outlet of which 
is fitted with a drip valve. This valve is on the 
needle principle, and is set in service so as to just dis- 
charge the water of condensation, but no live steam. 

The steam trap (Figs. 6 and 7) is for the automatic 
disposal of the water of condensation from any steam 
system. It depends for its efficiency upon the differ- 
ence in expansibility of brass and iron, and is practi- 
cally only a valve with an extraordinarily long stem, 
this stem being inclosed in an iron shell, suitable 
devices for setting the valve, connecting, and clamping 
also being provided. The valve case is of brass, the 
Jenkins disc of the valve proper seating on a raised 
brass seat. The valve stem is very long, and is 
covered with iron pipe, which also serves to connect 
the valve case and the brass cross-fitting at the other 
end of the trap. The stem passes through this cross- 
fitting, which is provided with a suitable bonnet and 
packing gland. Through one of the side connections 
of the cross, communication between the trap and the 


into the cross, this bushing being tapped with a 4-in. 
left-hand pipe thread, and also being just long enough 
so that its lower end just touches the trap stem. A 
brass union nipple connects a fitting in the steam 
system and the trap. 

The other side outlet of the cross-fitting is utilised to 
contain a bushing, to the inner end of which is secured 
a spun brass shell, which just touches the stem oppo- 
site the solid bushing on the otherside. A screw with 
a fine thread plays through the bushing, and if pressed 
upon the brass shell, holds the stem firmly between 
shell and —— bushing, thereby preventing the turn- 
ing of the handwheel unless the clamp screw is slacked. 

The valve case is provided with a side outlet, into 
which is screwed a ball-check. A pressure of ? lb. 
upon the valve of this check closes it, but should the 
pressure at any time fall below # lb., the ball counter- 
weight raises the valve, permitting the escape through 
the stem of the small valve of any water that may 
have accumulated above it. 

In service the trap being connected to the steam 
system by the union piece, condensation is permitted 
to blow into the trap. The trap valve is set open only 
a part of a turn, where it is clamped in position, and 
water at first escapes freely through the trap valve and 
ball-check. Soon, however, pressure begins to accu- 
mulate in the trap, and the ball-check closes. All dis- 
charge now passes out through the trap valve only. 
As the flow of condensation water decreases and live 
steam begins to come, the heat of this steam causes the 
valve stem to expand faster than the iron pipe expands, 
and the valve is closed entirely. The condengation 
of this steam in the trap permits the contraction of the 
rod and partial opening of the valve again, the water 
then escaping gradually until steam reaches the stem 
again, when the same cycle of events takes place. 
If steam is turned off, the valve soon opens to its posi- 
tion at the beginning of the trip, the ball-check assist- 
ing in the discharge of the last portion of condensation. 


(To be continued.) 





Detacoa Bay Rattway.—The works on this line are 
being pushed forward day and night. ‘Traffic is expected 





to be commenced io Lorenco Marques in November. 


steam system is effected. A bushing of brass is brazed . 
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BREAKWATERS 


AND SEA DEFENCES 
(For Description, see Page 302.) 


IN ITALY. 








THE ‘‘PRESTO” STEREO-MATRIX 
PROCESS. 


A DEPARTURE from the present method of forming 
stereotype moulds for newspaper and other classes of 
pant work, has recently been devised and patented 
oy Mr. G, Eastwood, of Norwich, and has, we are in- 
formed, been already applied practically at several 
important offices. The principal objects which the 
patentee had in view in working out this process, 
were to dispense with the present methods of ‘‘ beat- 
ing” and ‘‘ mangling” the matrix, and to expedite 
the drying of this matrix, in order to promptly 
release the forme and to get the mould quickly into 
the casting-box. The benefit to be secured by such 
ends, may be gathered from the fact that, according to 
the present, or ‘‘ beating,” &c., process, some seven to 
twelve minutes are occupied in the moulding and dry- 
ing of a matrix, whilst it is claimed that by Mr. East- 
wood’s invention the moulds can be made ready to be 
cast from in less than half a minute. If really satis- 
factory moulds can be produced in anything like 
this time, the matter is, of course, one of great im- 
portance. 

The majority of daily newspaper readers may scarcely 
realise the fact that the type as ‘‘ set up” in the com- 
posing-room of most offices, never touches the ink or 
the paper which is used to form the news sheets ; 
that which produces the reading matter is simply an 
exact impression or mould of the type page in solid 
metal, called the ‘‘ stereotype,” cast in such a way as 
to be suitable for attachment to the cylinders of the 
rotary machine. No matter to what perfection the 
printing machine or composing contrivances may be 
brought, in order to meet the sequirements of the 
times, stereotyping is and will be necessary to com- 
plete the ‘‘connection,” and the more perfect it is in 
saving time and performing the work in a satisfactory 
manner, the more valuable will the rotary machine 
become as a rapid printing appliance. 

According to the ordinary methods of obtaining 
moulds from type, &c., from which in turn the 
** stereo-metal ” castings are taken, the hot or cold wet 
or moistened “ flong” is, after being laid upon the 
type, beaten with hand brushes and then rolled, after 
which it is, with the “forme,” placed under a press 
mounted on a steam-heated slab. The forme with the 
mould on it remains on this slab until the mould is dry 
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or nearly so. These operations, as before mentioned, 
necessarily occupy several minutes to carry out. 

The essence of Mr, Eastwood’s method consists in 
the substitution of a single press, with platen action, 
for the above - mentioned appliances for beating, 
mangling, and drying. The type-bed of his new press 
forms also the base of the heating chamber, whilst the 
na adjusts the flong and removes it after pressure 

as been applied, suspending it in the drying chamber 
between heated currents of air, At the moment of 
contact with the type the flong is moist and plastic, 
and in the act of consolidating is heated so that the 
least possible time is taken in completing the drying. 
When the pressure is removed, the forme is imme- 
diately released, either for duplicating the matrix or 
for removal to the composing-room. ‘‘ Packing” the 
mould to fix the ‘‘ blanks” is said to be generally un- 
necessary, owing to the rapidity with which the com- 
position of the flong is fixed ; but this is a point on 
which we should be glad to learn the results of 
further experience. 

The “‘ flong,” or materials in which the impressions 
of the type are taken, may roughly be said to consist 
of a layer or number of sheets of blotting or other 
paper pasted together, which in turn may, if desired, 
be covered by one or more sheets of tissue paper or 
muslin, According to the present existing practice, 
the flong is often composed of some five or six separate 
layers of paper, whereas Eastwood’s flong is formed 
of only two or three sheets. The compositions or 
agglutinating materials used in these productions are, 
more or less, the occult property and art of the stereo- 
typer. Mr. Eastwood, however, says that the com- 
peatien he employs is essentially one of an ordinary 

nown character, although we are inclined to believe 
that there is more mystery in the flong itself than the 
patentee wishes at the moment to disclose, although 
it is protected. 

Referring to the illustrations on the opposite page, 
Fig. 1 represents an end elevation of, and Fig. 2 a 
vertical section taken through, Mr, Eastwood’s mould- 
ing press. A (Fig. 2) represents the metal type bed or 
table, which is heated by suitable means, and is sup- 
ported upona cast framing. B is the ‘‘ platen ” or top 
pe of the press, which works freely in vertical guides 

y means of the toggle-lever movement C, actuated by 
the right and left-handed screw spindle, upon the 
extremities of which the starwheel D is keyed, so that 





hand-power may be conveniently applied to the appa- 
ratus. To the platen are attached the end covers or 
inclosing plates EK, arranged so as to confine the heat 
as far as possible within the area of the former, when 
it israised in order to allow the press to be opened ; 
these plates are secured by bolts working in slots, as 
shown, in order to accommodate the vertical movement 
of the platen. The latter is connected with the toggle 
action by a free pin or knuckle joint to allow it to 
accurately adjust itself to the surface of the type. F 
represents a frame or ‘‘ frisket ” suspended by a spring 
holding device immediately below the platen for carry- 
inga ‘* blanket” or cloth, whilst G indicates a ‘‘ forme ” 
(i.e., keyed up columns of type) in position for taking 
a mould. 

The type-bed A for receiving the ‘‘ forme” below 
the ‘‘ platen” B, is heated from beneath by means of 
gas jets H, the products of combustion being allowed 
to pass into the area confined within the bed, pressing 
plate, and covers E by suitably located slots or aper- 
tures I, shown by dotted lines in Fig. 2, the arrows 
indicating the manner in which the heated air is 
caused to circulate. Obviously by raising or lower- 
ing the gas flames the temperature can be regulated 
to a nicety ; it is stated that in practice the tempera- 
ture need not exceed 200 deg. Fahr. It will, of 
course, be readily understood that, if desired, or more 
convenient, the press can be satisfactorily heated by 
means of steam. 

The forme having been handed to the stereotyper, 
he places the moist flong upon the face of the type, 
and then inserts the latter into the machine, gradual 
pressure being applied by turning the handwheel D. 
Immediately sufficient force has been exerted, he 
releases the platen and withdraws the forme, and the 
process is complete, the time occupied being, as before 
stated, about 20 to 30 seconds. The mould is now ready 
for the stereo casting box in which the curved or flat 
metallic reliefs are obtained. The process being con- 
ducted between the hot bedplate, blanket, and platen, 
immediately the pressure is released the mould is 
finished ready for being cast from, although the tempe- 
rature used seldom exceeds 175 deg. Fahr. This com- 
paratively low temperature readily permits of impres- 
sions being taken from woodcutsor illustrations in an 
efficient manner without risk ofcracking or breaking the 
blocks. The patentee attaches much importance to the 
freely mounted platen, which adjusts itself to the face 
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ing required being that of the 
angles and flange plates of the 
top boom, which was done cold. 

As shown, the vertical side 
plates of the top boom are 
butted at the centre of each 
vertical — and the joint is 
covered by the gusset plates, 
which also serve to connect the 
diagonals. Fig. 6 shows across- 
section through the roadway, 
whilst details of the rocker 
plates, &c., are shown in Figs. 
7 to 10. The material used 





Fig. 1. 


of the type or block from which a mould is to be 
taken. 

The press, itis contemplated, will be made in three 
different sizes, to suit news pages, column matter for 
newsagents, &c., and royal size for jobbing work. In 
the smaller machines, it is proposed to attach a casting- 
box and to providea simple tipping contrivance at one 
end of the type-bed. The first machines were manu- 
factured by Messrs. Riches and Co., of Norwich, 
but an accumulation of orders for the plant necessitated 
further arrangements being made with other firms ; 
accordingly Messrs. Greenwood and Batley, of Leeds, 
and Messrs. Good and Menzies, of Hull, have been 
likewise engaged upon their construction. We shall be 
glad to hear the results of further experience with the 
process. 








ROAD BRIDGE AT WOOLER, NORTH- 
UMBERLAND. 


WE illustrate on page 292 a bridge recently erected 
at Wooler by the Stockton Forge Company, to the 
designs of Messrs. J. Watt Sandeman and J. M. 
Moncrieff, of St. Nicholas - buildings, Newcastle- 
on-Tyne. As will be seen from the general arrange- 
ment, Fig. 1, the bridge in question is of the hog- 
backed girder type, the span being 80 ft. in the clear. 
It carries a 15-ft. roadway, and was erected because 
the ford at Wooler was frequently rendered impass- 
able by the heavy rains of the winter season. The 
abutments of the structure, Figs. 2 and 3, are 
founded on gravel, and in spite of the shallow 
depth, considerable trouble was experienced with 
them, owing to the flow of water and gravel 
into the excavation, though the river was nearly 
dry at the time the work was carried out. The 
bridge has been designed for a uniformly distri- 
buted live load of 100 1b. per square foot, and for a 
20-ton road roller. The stresses allowed have been 
4.24 tons per square inch of gross section on the top 
boom, and 7.06 tons in the net section of the 12 in. by 
? in. flats forming the bottom member. The maximum 
working stresses throughout have been made to var 
with the range of stress in each case. The details 
have been prepared so that there is an entire absence 
of forging, cranking, or joggling, the only bend- 








has been mild steel having a 
tensile strength of not less than 
27 to 31 tons per square inch, 
and an elongation of not less 
than 20 per cent. in 8 in. The cost of the structure, 
including abutments, approaches, &c., has been about 
1050/., which has been provided partly by local 
subscription, and partly by the County Council. The 
bridge was opened on January 30 last. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 20, 1894. 

LarGE sales have been made of steel billets, wire 
rods, merchant steel plates, and structural shapes. 
Railroad work is improving in the way of orders for 
equipments and supplies for spring delivery. There 
is, however, no deep or general improvement. The 
intimation has been quietly given out that the Wilson 
Bill will not pass, and improbable as this is, it has 
stimulated orders to some extent in some quarters. 
Iron ore is neglected. Coal-mining operations are 
generally restricted. Steel billets at Pittsburgh are 
active at 15.50 dols. to 16 dols., and an advance to 
16.50 dols. is predicted by manufacturers as soon as 
consumers venture to cover their requirements for 
sixty days. Merchant iron production is a little 
heavier. Plates and structural shapes are under 
quite active inquiry. The mills would be overrun 
with orders in sixty days if one-half the projected 
enterprises were pushed. Steel rails are quiet at 
24 dols., old rails very dull. Soft steel demand is 
improving. The outlook is improving, but there is, 
and will continue to be for some weeks, sufficient 
unrest and uncertainty to check the spirit of invest- 
ment. Railroad earnings continue low, and the volume 
of business in the country at large is 35 per cent. 
below this time last year. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The market has been rather easier for dry 
Monmouthshire coal, but quotations for the best qualities 
have been maintained. e demand for bituminous de- 
scriptions has realised sellers’ expectations ; but the winter 
is practically over, and business, upon the whole, has 
shown less activity in consequence. No. 3 Rhondda large 
has made 12s, 3d. to 12s. 9d. per ton. Coke has shown 


Y | rather more activity ; foundry qualities have made 18s. 6d. 


to 19s. 6d. per ton, and furnace ditto, 16s, 6d. to 17s. per 
ton. The arrivals of Spanish iron ore have been Ley A 
quotations for rubio have been slightly easier; other de- 
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scriptions have maintained previous prices. The iron and 
aon trades continue to show a certain amount of depres- 
sion. Considerable deliveries of railway iron have, how- 
ever, been made from the Cyfarthfa and Dowlais Work: 
and hopes are entertained that the demand for plates an 
metallic sleepers will improve in the spring. Heavy 
section steel rails have made 3/. 15s., and light section 
ditto 47. 10s. to 4/. 15s. per ton. 


Cambrian Railways.—The directors of the Cambrian 
Railways Company have issued their report forthe half-year 
ending December 31. It appears that the receipts were 
144,520/., or 9249/7. more than in the corresponding period of 
last year. The working expenses were Bo, 4312> or 58537. 
more than in the six months ending December, 1892. 
There were increases in the following departments: 
Maintenance of way, works, &., 4174l.; locomotive, 
carriage, and wagon expenses, 151/.; and traffic and 
general expenses, 15287. The miscellaneous charges 
were, however, 544/. less than in the corresponding 
half-year. The net increase of revenue is, therefore, 
5309/., and the balance of revenue account is 62,089/., 
as compared with 58,1497. The net revenue of the 
company is sufficient, for the first time, to pay the full 
4 per cent. on the D debenture stock, leaving at the 
ce time 7297. to be carried forward to the current 

-year. 


Rhondda and Swansea Bay Railway.—The accounts for 
the half-year ending December 31, 1893, after deducting 
working expenses and other charges, including interest 
on debenture stock, show a net revenue of 17761. The 
traffic returns, as compared with the corresponding period 
of 1892, show a decrease of 735/., the falling off being 
especially observable in passenger traffic. Under these 
circumstances the directors recommend that out of the 
accumulated dividends and interest forming the reserve 
fund, 11967. be taken to make up the dividend payable on 
the preference shares, and that a further sumof 915/. be 
applied in payment of a dividend at the rate of 4 per cent. 
per annum on the ordinary share capital. 


The ** Harrier.” —The Harrier, gunboat, just launched 
at Devonport, is one of the eighteen torpedo-gunboats 
rovided for under the Naval Defence Act of 1889. Lord 
. Hamilton’s programme, which will be completed this 
year, provided for the construction of these vessels, with 
a displacement of 735 tons, the same as the Sharpshooter 
type. Under these conditions the vessels were failures, 
and to effect improvements it was decided to increase the 
tonnage, Consequently the Harrier, which is the first 
of three of the new type building at Devonport, has a 
displacement of 1070 tons. She was designed by Mr. W. H. 
White, Director of Naval Construction, and she was laid 
down in January, 1893. She is termed a first-class tor- 
ay gunboat, unprotected. Herdimensionsare: Length, 
ft.; breadth, 30 ft. 6 in.; mean load draught, 9 ft.; 
weight of hull, 555 tons; displacement, 1070 tons ; coal 
capacity, 100 tons. The machinery has been manufac- 
tnred by Messrs. Hawthorne, Leslie, and Co., Newcastle- 
on-Tyne, who also have the contract for supplying the 
machinery for the Halcyon and the Hussar. The pro- 
pelling machinery consists of two sets of triple expansion 
surface-condensing engines of the vertical inverted ty 
The engines are capable of developing a collective force 
of 3500 horse-power on a forced-draught trial of three 
hours’ duration, and 2500 horse-power on an eight 
hours’ natural-draught trial. The principal dimensions of 
the main engines are: Cylinders, high pressure, 22 in.; 
intermediate pressure, 34 in.; low-pressure 51 in. in dia- 
meter, with a stroke of 21 in. The propellers are of the 
three-bladed type, and will make about 250 revolutions per 
minute, which will give an estimated speed of 19 knots with 
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the 3500 horse-power, and 17 to 17.5 knots with the full 
natural draught power. The armament, which will cost 
5570/., consists of two 4.7-in. and four 6-pounder quick- 
firing guns, one bow torpedo-tube, and two double revolv- 
ing broadside tubes. The total estimated cost of the 
Harrier is 78,5271. 


A Programme for Portsmouth.—The Lords of the Ad- 
miralty have directed that a line-of-battle ship of the 
Majestic type is to be commenced on April 1. The vessel is 
to be a facsimile of the Majestic in all respects. It is 
impossible to lay down this vessel until the Eclipse or 
Majestic has been launched, but it is understood that the 
building will be commenced in a covered shed, as in the 
case of the Majestic. Information as to a second line-of- 
battle ship to be built at Portsmouth will be forwarded 
later on. The vessel is at present known as No. 8, and 
it is reported that she will resemble the Centurion and 
the Barfleur. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was very largely attended, but there was 
not much business doing, buyers being rather shy, and 
endeavouring to peees at somewhat lower rates than 
have recently ruled. The tone of the market was cer- 
tainly quiet, but most people spoke hopefully of the 
future, and predicted considerable briskness in trade 
with the opening of the shipping season. A few parcels 
of No. 3 g.m.b. Cleveland pig iron were sold at 36s. for 
prompt f.o.b. delivery, and it was not easy to buy below 
that figure, though some purchasers reported having 
obtained the ruling — at a rather less price. No. 4 
foundry was very firm at 35s. 9d., and grey forge was 
fully 35s. 6d., these qualities being still scarce, and in 
pretty good request. Hematite pig iron was not in such 
good Cemand as it has been, and quotations were, if 
anything, a little easier. Generally 45s. was asked for 
early delivery of Nos. 1, 2, and 3 of makers’ east coast 
iron, but as warrants could be bought at a good deal 
below that price, buyers were not easily found. Rubio 
ore was 12s. 6d. to 12s. 9d. ex-ship Tees. Middlesbrough 
warrants closed quiet at 35s. 104d. cash buyers. To-day 
there was not much change in the market, but prices of 
makers’ iron, though not quotably altered, were a little 
firmer, owing to warrants advancing a little. Middles- 
borough warrants closed 36s. 04d. cash buyers. One 
very satisfactory feature of the trade is that although 
the make of pig iron is being increased, stocks do not get 
larger. Makers report that they have contracted for 
delivery as far ahead as they care to go at present. A 
furnace has just been put into operation on Cleveland 
ig at the Clay Lane pero and another at the 
tedcar Works has been re-started. 


Manufactured Iron and Steel.—Affairs are a little 
quieter in the finished iron trade, but a fair amount of 
work is going on, and quotations are maintained. Steel- 
makers keep busy, excepting in rail departments, which 
are very quiet and short of work. The following may be 
regarded as the market quotations, although in some 
cases orders might be placed a little cheaper: Common 
iron bars, 5l. 2s. 6d.; t bars, 5/. 12s. 6d.; iron ship- 
plates, 5/.; iron ship-angles, 4/. 17s. Gd.; steel ship- 
plates, 5/. 7s. 6d.; and steel ship-angles, 5l.; all less the 
usual 24 per cent. discount for cash. For heavy sections 
of steel rails 3/, 15s. net at works is asked. 


The Coalowners’ Combination.—On Saturday a meeting 
of the colliery-owners of Northumberland will be held 
at Newcastle-on-Tyne, to consider the question as to 
whether or not they should join the Durham and 
Northumberland Sales Association. There is said to 
be a general opinion among the coalowners of the 
more northern county that unless the combination 
can be very widely extended beyond the two counties, 
it will be quite impossible to maintain a fixed mini- 
mum price for steam coal, as the competition with 
other districts is so keen. This is felt to apply more 
particularly to the better qualities. The regulation as 
to the price of gas coal is now in full force, and coal- 
owners who are members of tne combination say that the 
association has already been a success, better prices 
having been obtained than would have been had the 
organisation not existed. 


Messrs. Bolckow, Vaughan and Co.’s Report.—We have 
received a copy of the annual balance-sheet of Messrs. 
Bolckow, Vaughan, and Co., which will be submitted at 
the annual meeting in Manchester on the 10th prox. It 
is satisfactory to note that, in spite of all the drawbacks 
indicated in the report, and understood by everyone con- 
nected with the trade, the year’s business has been fairl 
satisfactory. Although the actua' profits realised will 
only permit a dividend of 24 per cent., it has to be noted 
that, taking into account the 30,000/. which it is proposed 
to add to the reserve fund, and the sum by whisk ths 
capital has been reduced during the year, there would be 
represented as a practical gain over 1892 an amount 
nearly equal to the 107,000/. odd available for division. 
The stocks in hand appear to be heavy, but it must be 
remembered that the firm have enormous transactions, 
and that it is essential to have considerable stocks on 
hand. The report also states: ‘Trade generally during 
the year was marked by great depression. Prices of the 
company’s products, which had fallen almost without 
interruption for the three a years, continued 
their downward course until almost, if not quite, the 
lowest price ever recorded for steel rails was reached in 
November. The coal trade of Durham, which during the 
first half of the year fully shared in the general depression, 
was largely affected in the autumn by the strike of the 


colliers in the Midlands and Lancashire, with the result 
that for a few months much better prices for coal were 
obtainable, and the company’s collieries were worked at 
their full output. The cessation of the strike in Novem- 
ber put an end to the abnormal demand, and prices again 
fell rapidly. The amount of profit available for distribu- 
tion, including the dividends received from the company’s 
operations in Spain, the Cleveland Salt Company, the 
Dephosphorising Company, &c , is 141,447/. 6s. 10d., plus 
amount brought forward from last year, 4,818/. 8s. 3d., 
equals 146,265/, 15s. 1d., which your directors recommend 
should be disposed of as follows : 


& a 
For payment of interest on deben- 
tures... ae <i he 15,462 17 11 
For payment of dividend on pre- 
erence shares... as ... 23,604 0 0 
For nee of dividend on 81,488 
fully-paid shares, at 24 per cent., 
or 103. per share ... a ... 40,744 0 0 
For payment of dividend on 93,045 
shares with 12/. paid, at 24 per 
cent., or 63. per share .. 27,9183 10 0 


To be added to the reserve fund... 30,000 0 0 
Balance to be carried forward 8,541 7 2 


146,265 15 1 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

New Iron and Steel Trade. Association.—At a meetin 
vee of the officials of the Codnor Park Iron an 
Steel Works, belonging to the Butterley Company, 
Limited, it was resolved to form an association to be styled 
the Derbyshire and District Metallurgical and Engineer- 
ing Association. Mr. J. S. Whitehouse was appointed 
chairman, and Mr. W. L. Davison, hon. sec. The object 
of the Association is to promote the discussion of subjects 
chiefly connected with the iron and steel trades. 


Hull and the Navigation of the Trent.—At the meeting 
of the Hull Chamber of Commerce on Monday, the Pre- 
sident (Ald. Stuart) said they had received a communi- 
cation from the Hull Corporation, and also one direct from 
Nottingham, with reference to the improvement of the 
navigation of the Trent. This was a matter of great im- 
portance to Hull, and he should bring it before the next 
meeting of the council of the Chamber. He ventured 
to assure the parties interested that if the council agreed 
they could count upon the hearty = and sup- 
port of the commerial community of Hull. 


Midland Iron Company, Limited.—At the twenty- 
ninth annual meeting of this company, Mr. David Davy 
presided. In moving the adoption of the report, he said 
the past year had been as bad a one in the iron trade as 
ever the directors had had to contend with. They had 
had pig iron and coal against them in price, and no com- 
pensating advance in the prices of the materials they had 
had to sell. The great coal strike had also complicated 
matters. The total result of the strike was that the com- 
pany lost in their outpud 5000 tons of iron; the conse- 

uent loss to the workmen in wages was about 10,000/. 
addition, the shareholders had lost 2000/. in profits. 
These things by no means represented what could be said 
as having had an adverse effect upon the district and on 
the trade of the company, because the strike was far- 
reaching in its effects. Their output of iron had been 
13,000 tons, and if it had not been for the strike it would 
have been 20,000 tons. Competition in the iron trade 
became more severe every year. In every market they 
met their German and Belgian friends, and there was no 
doubt about what they were doing. They had the best 
machinery, labour at a low price, and men working long 
hours. All these things combined enabled these foreign 
competitors to meet them in the markets and to compete 
with them. The company has made large extensions of 
plant in order to meet this competition when trade 
revives. 


Labour Arbitration —Alderman J. Booth and Coun- 
cillor J. H. Beever, president and vice-president of the 
Halifax Board of Conciliation, have given their decision in 
reference to the dispute between Messrs. E. Foster and 
Son, brassfounders, of that town, and the moulders in 
their employment. The decision is final. The moulders 
objected to anew foreman who had been appointed, com- 
plained that he had acted in an arbitrary manner, and 
asked for his dismissal. The arbitrators do not assent to 
this, as no evidence was placed before them showing that 
the jforeman bad acted injuriously towards the men in 
regard to their wages and conditions of employment, and 
Messrs. Foster and Son had expressed their willingness 
to give consideration to any grievance that may arise. 


Tron, Steel, and Coal.—The pig-iron market is very firm 
| for lucal makes, forge realising 41s. and foundry 43s. per 
| ton, with supplies short. For manufactured iron there is 
| a dull ro ges bar going the most freely from 5/. 5s. to 
| 7l. per ton. In the heavy steel trades there is a renewed 
| call for marine and railway material, the latter being 
| freely ordered by some of the home companies. Agents of 
Bessemer billets report dull business with manufacturers 
at 5/. 103, per ton, with reduction on large quantities, 
Siemens-Martin acid steel commands 6/. Only a medium 
demand exists for crucible cast steel, owing in a great 
measure to the  - orders from the Uni States and 
South America. The call for household and steam coal 
appears to be falling off, and unless thereisan improvement, 
the number of collieries on short time will be increased. 











Tue Parts Mint.—The xe coinage of the Peris Mint 
| last year was 2,037,7341. This total was wholly made up 
_ of 20-franc pieces. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was quiet in the 
pig-iron warrant market last Thursday forenoon, and the 
tone was flat. About 16,000 tons were dealt in—10,000 
tons of Scotch, 4000 tons of Cleveland, and a few lots of 
hematite iron. Scotch was done at 433. 6d. per ton 
Monday, with a call. At the finish of the forenoon 
sitting of the ‘‘ring” Scotch and Cleveland were down 
14d. per ton. Dealing was active in the afternoon, when 
about 15,000 tons of Scotch, 5000 tons of Cleveland, and 
2000 or 3000 tons of hematite iron changed hands. The 
tone was still quiet, and except in the case of Scotch 
iron, which was unaltered, the price fell 4d. to 1d. per ton. 
Business was done in Scotch at 43s. 44d. one month, with 
1s, forfeit in sellers’ option. At the close the settlement 
prices we tch iron, 43s. 44d. per ton ; Cleveland, 
36s. ; Cumberland and Middlesbrough hematite iron re- 
spectively, 45s. 14d. and 44s. 14d. perton. Quietness was 
the rule of the market on Friday cl when not over 
10,000 tons, mostly Scotch, were dealt in, 1500 tons of 
which were sold at 43s. 5d. cash on Monday with a call. 
There was some heavy realising in the afternoon, one 
house ge of 12,000 tons of Scotch, and the market 
became flat. Altogether, quite 20,000 tons of Scotch were 
sold, but only a few lots each of Cleveland and hematite 
iron. Prices all round, from 1d. to 2d. per ton, declined in 
theafternoon. The closing settlement prices were—Scotch 
iron, 43s. 14d. per ton ; Cleveland, 35s. 104d. ; Cumberland 
and Middlesbrough hematite iron, 45s. and 44s. 14d. per ton 
respectively. Monday’s market was very flat in the fore- 
noon. About 20,000 tons were sold, and of that quantity 
15,000 tons were Scotch. The selling was believed to be 
for weak ‘‘ bull” operators, who forced the closing, and 
knocked Scotch down 2d. per ton, Cleveland 1}d., and 
hematite 4d. per ton. ‘There was further heavy selling of 
Scotch in the afternoon, and the price gave way another 
4d. per ton, at 43s. sellers. About 15,000 tons were dis- 
posed of, 6000 tons at 42s. 114d. and 43s. with a 
** plant” on Friday. Cleveland and hematite irons were 
not affected by the selling of Scotch, and very little 
was done in them. The settlement prices at the 
close were—Scotch iron, 43s. 5 ton; Cleveland, 
35s. 9d.; Cumberland and Middlesbrough hematite 
iron, respectively, 45s. and 44s. 14d. per ton. Business 
was very quiet on Tuesday forenoon, only some 8000 tons 
changing hands, of which 5000 tons were Scotch. Prices 
were firm, Scotch rising 1d. and Cleveland 4d. per ton. 
There was rather more doing in the afternoon, when the 
tone further recovered slightly. About 7000 or 8000 tons 
of Scotch changed hands, including business at 43s. one 
month, with 1s, forfeit in sellers’ option, and at 43s. 14d. 
Friday, with a call. The cash price made 4d. per ton. 
Only a few lots of Cleveland were done, and the cash 
price in this case also made 4d. per ton. Hematite iron 
was completely neglected, and remained unchanged in 
price. At the close the settlement prices were—Scotch 
iron, 43s. 14d. per ton; Cleveland, 35s. 104d. ; Cumber- 
land and Middlesbrough hematite iron, 45s. and 44s. 3d. 
per ton respectively. The market was quiet this forenoon. 
About 13,000 tons of iron were sold, including 7000 
tons of Scotch and 5000 tons of Cleveland. Prices in the 
afternoon were a shade easier, and the amount of business 
done was limited. The settlement prices at the close 
were—Scotch iron, 43s. per ton ; Cleveland, 36s. ; Cum- 
berland and Middlesbrough hematite iron, respectively, 
45s. and 44s. 14d. per ton. The following are the current 
quotations for several No. 1 special brands of makers’ 
iron: Gartsherrie, 51s. 6d. per ton; Calder, 52s. 6d.; 
Summerlee, 54s. ; Coltness, 57s.; Langloan, 60s.—the 
foregoing all shipped at Glasgow; Shotts (shipped at 
Leith), 54s. 6d. per ton; Glengarnock and Carron both 
out of the market. Last week’s shipments of pig iron 
from all Scotch ports amounted to 8918 tons, as 
compared with 4219 tons in the corresponding week 
of last year. They included 350 tons for the United 
States, 200 tons for South America, 260 tons for 
Australia, 115 tons for France, 2520 tons for Italy, 150 
tons for Belgium, 280 tons for China and Japan, smaller 
uantities for other countries, and 4206 tons coastwise. 
‘here are now 60 blast burnaces in active operation, 
against 65 at this time last year. Three are making basic 
iron, 20 are working on hematite ironstone, and 37 are 
makin ordinary iron. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 316,989 
tons yesterday afternoon, as compared with 317,894 tons 
yesterday week, thus showing a reduction over the week 
amounting to 905 tons, 


Malleable Iron and Steel Trades.—The finished iron 
trade, which has been rather dull since the beginning of 
the year, is showing decided signs of improvement 
both as regards demand and prices. In the sheet depart- 
ment there is much briskness, there being orders in 
hand that will keep most of the works going till the 
monthof July. At the moment there is only a moderate 
amount of inquiry for bar iron, the prices of which remain 
low. The condition of the steel trade continues to im- 
prove. Several of the principal firms throughout Lanark- 
shire are well employed, and are still booking orders of 
considerable magnitude. Competition from Barrow 
Steel Works is being felt here. An order for 5000 tons 
of ship-plates has just been placed there by a leading 
Glasgow firm of iron and steel merchants. 


Powerful Plate Mill Shears.—Messrs. Crow, Harvey, 
and Co., of Parkgrove Iron Works, Kinning Park, Glas- 
gow, have just completed what is probably the most 

werful tool of its kind ever constructed in Scotland. 

t isa machine for cutting boiler and ship deck plates, 
and is capable of shearing cold steel up to 2 in. in thick- 
ness and 6 ft. 6 in. in width. The steelings are 11 ft. 8 in. 
in length, and the total weight of the whole machine is 
112 tons. It is driven by two 20-in. cylinder engines, 
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with a stroke of 24 in., and is geared up by stzel gearing. 
The tool is for the new works of the Glasgow Iron and 
Steel Company, Limited, at Wishaw, for which Messrs. 
Crow, Harvey, and Co. are also constructing a set of 
heavy rolling mill engines. There has been some expec- 
tation of these works being started in a small way this 
week, but it will be some considerable time before they 
are going on a full scale. 


Glasgow Copper Market,—There was a decided fall in 
the price of copper last Thursday forenoon, amounting 
even to 53. par ton on the previous day’s close, and in the 
afternoon there was a further sharp fall. No business 
was done, nor was any transaction reported till yesterday, 
when one lot of 25 tons was done at 41/. 123. per ton 
three months, though not officially recorded. <A similar 
lot was sold to day at 41/. 83. 94. three months, and, with 
sellers at 41/. 10s., the price showed a loss of 2s. 6d. per 
ton from the morning. 


Institution of Civil Engineers.—The fifth general meet- 
ing for this session of the Glasgow Association of Students 
was held on Monday evening, when Mr. William Cecil 
Easton, B.Sc., Stud. Inst.C.E, read a paper entitled 
** Notes on the Theory of Retaining Walls.” The author 
dealt very fully with tho theoretical effect of the lateral 
thrust of earth on retaining walls as given by many emi- 
nent authorities, and compared it with the practical 
thrust as brought out by experiments, which showed a 
considerable difference. One of the chief factors in bring- 
ing about this difference is that the theoretical thrust is 
worked out from earth in a oy state; immediately it be- 
comes wet the angle of repose is altered and the thrust on 
the wall increased. Numerous diagrams were exhibited 
showing various sections of walls adopted by different 
railway companies, and which gave the pressures which 
they were capable of withstanding. These varied from 
20 lb. to 30 lb. of fluid pressure per square foot. Some 
authorities say this should be as high as 100 1b, but this 
appears to be excessive, as the diagrams exhibited were 
those of walls which had stood the test of time. The 
author then passed on to describe the effect of batter and 
stepping on the stability of a wall, and concluded with 
some interesting rules for thickness of walls for various 
sections and heights. 


Glasgow University Engineering Society.—An ordinary 
meeting of this Society was held on Monday evening, 
Mr. H. C. Sadler, B.Sc., presiding. Mr. Gardner H. 
M‘Killop, B.Sc., C.E., read an interesting paper on ‘‘ Air 
Pressure : Its Uses in Civil Engineering.” He described 
in detail the sewerage works at Eastbourne, where, as the 
district is low-lying, the sewage requires to be raised by 
pneumatic pressure. He also dealt with air pressure asa 
motive power, its use in tunnel-driving and in the sinking 
of piers and caissons, An excellent discussion followed. 


Clyde Shipbuilding Trade: Launches during February. 
—This branch of trade is considerably better than it was 
at this time last year, and the prospects for the next six 
months, at least, are very favourable. During the month 
closing to-day, ten vessels have been launched, aggregat- 
ing 22,330 tons, whereas in February, 1892, the output 
was greater by 9088 tons. Compared with that of last 
year, however, the past month’s output shows an increase 
of 7590 tons. Over the two months of this year the 
tonnage launched—38,675 tons—shows an improvement of 
11,895 tons over the output in the corresponding period of 
last year. The amount of new shipping launched has 
varied very considerably in the two-month period of 
some recent years. Five of the vessels launched 
during the month were merchant steamers, of a total 
of 14,600 tons; other two were steam dredgers aggre- 
gating 1650 tons; and three were sailing vessels of a total 


of 6080 tons. The largest steamer in the month’s output | Th 


was the Castle Liner Harlech Castle, for the South 
African mail and passenger service. One of the sailing 
ships, the Bendrarg, is a vessel of 2150 tons. It is stated 
that the amount of new shipping now in hand on the 
Clyde is not less than 260,000 tons, or about 100,000 
tons more than that in progress or booked at this time 
last year. The bookings of new vessels during the past 
month have been on a considerable scale, 


Royal Scottish Society of Arts.—The seventh ordinary 
meeting of this Society was held on Monday evening, Dr. 
William Taylor, president, in the chair. Dr. Dawson 
Turner made a communication on an ‘‘ Electrical Indi- 
cator.” With the assistance of acircuit consisting of two 
cells connected with a glass tube containing a metallic 
powder, a galvanometer, and a piece of wire on the same 
plane as the primary oscillating circuit, he showed that 
the phenomena produced were due to electro-magnetic 
waves. These waves were of great length. They were 
of the same nature as rays of radiant heat, but of greater 
wave length, and the phenomena proved experimentally 
the identity of light, radiant heat, and electro-magnetic 
waves, which could be spoken of as rays of electro-magnetic 
force. In another communication Dr. Turner demonstrated 
how the sensitiveness of the metallic powder could be uti- 
lised for the pur 8 of a vibration indicator and burglar 
alarm, and concluded by exhibiting a table experiment on 
magnetism. Lord Kingsburgh and Lord Provost Russell 
congratulated Dr. Turner, not only on the interesting 
nature of his experiments, but also on the complete success 
which had attended the demonstration, Mr. A. E. 
Browning, of Messrs. Browning and Gardner, electrical en- 
gineers, Edinburgh, exhibited an electric ice lamp for table 
decoration, and explained its construction. The lamp, 
giving a light of one candle power, is inclosed in a strong 
glass lantern. The current is supplied from an accumu- 
lator of four cells, which is protected in a water-tight teak 
case, and gives supply for ten hours. When in use the 
battery and lamp are placed in a large glass dish. The 
block of ice is placed on the top, a hole being made in the 
ice for the reception of the lamp and pedestal. Theglass 








lantern being strong, and the battery water-tight, they 
do not suffer through the pressure or the melting of the 
ice. 


North Bridge, Edinburgh.—It is stated that the North 
British Railway Company have agreed to pay 30,000/., 
being one-third of the estimated cost of reconstruction of 
the North Bridge, Edinburgh, but the offer is accompanied 
by a number of onerous conditions that are not likely to 
be agreed to by the corporation. 





MISCELLANEA. 

At a meeting of the Civil and Mechanical Engineers’ 
Society on February 15, a paper on ‘‘ Smoke-Preventing 
Furnaces ” was read by Mr. G. R. Steward. A discussion 
followed the reading of the paper. 


At the meeting of the Institution of Marine Engineers 
held on Saturday, February 24, a paper on ‘‘ Damage 
Surveys” was read by Mr. W. M. Aisbitt, of Cardiff, 
and another, ‘“‘ The Shipment of Coal,” by Mr. S. W. 
Allen, of the same town. 


On Wednesday last the Barnton branch of the Cale- 
donian Railway was formally opened. The new railway, 
which commences at a junction with the Leith branch of 
the Caledonian Railway, and goes by way of Davidson’s 
Mains and through the Barnton estate to the west of 
Edinburgh, is 2? miles in length, and the total cost is 
fully 35,000/. 


According to the Philadelphia Bulletin, the Pennsyl- 
vania Railroad Company has adopted as its standard a 
rail weighing 80 lb. to the yard, and 60 ft. long, instead 
of 20 ft., which has been laid heretofore. The ends of the 
rails, instead of being square, face to face, form a mitre 
joint. It is claimed that in the use of a 60-ft. rail the 
danger in passing over curves will be greatly lessened, 
while a great saving in wear will result. 


Speaking recently on the steam engine exhibits at 
Chicago, Professor John E. Sweet stated the largest and 
most economical, and pan as economical as has yet 
been built, was the Allis engine; the largest exhibit by 
any one firm was that of the Westinghouse, both Ameri- 
can ; the most economical high-speed engine was the 
Willans, English ; the best piece of steam engineering, 
the German; the best rotary, Swedish; and the best 
workmanship, French. 


In an article on milling machine practice, in the Ameri- 
can Machinist, Mr. H. L. Arnold states that the machine 
in which rails are milled at the works of Messrs. Pratt 
and Whitney is fitted with a suction pipe connected to a 
fan, which removes all chips from the cutter as soon 
as they are made. It has n found that the cutters 
last much longer under these conditions than they did 
previously. The cutters are run so that they rotate in the 
opposite direction to the feed. 


The electric light and power station for the town of 
Chambéry, near Lyons, France, is remarkable for the 
height of the waterfalls used to drive the turbines. These 
falls are on the Istre, about 11 miles from Chambéry, and 
the total head is 2010 ft. They will furnish about 2000 
horse-power. The turbines are to drive seven 120-kilo- 
watt alternate-current dynamos, giving an electromotive 
force of 5000 volts. At the points of distribution the 
potential will be reduced to 110 volts by transformers. 


In the Annual Report of the Massachusetts Railroad 
Commission, it is recommended that, on strengthening 
old bridges, the bridge should, before the work is com- 
menced, be supported on falsework and wedged up so that 
the whole of che dead load is transferred to the trestles. 
e necessity of strengthening bridges in Massachusetts 
has been brought about by the continued increase in the 
weight of locomotives, of which the heaviest, on the Old 
Colony Road, now weighs 128,7801b., of which 44,150 lb. 
is on one axle. 


Writing in the Journal of the Franklin Institute, Mr. |g 


H. F. Parshall states that steel castings are largely used 
for dynamo-building in the States. The permeability of 
this material is about 20 per cent, greater than that of 
cast iron, but from 20 to 25 per cent. less than that of 
wrought iron. The 1500-kilowatt generator, built for the 
Brooklyn Street Railway Company by the General 
Electric Company, has wrought-iron cores, and a steel 
casting weighing 38,000 lb. as the yoke-piece. The per- 
meability of the steel varies considerably with its chemical 
composition, the softest being the best. 


The traffic receipts for the week ending February 18 on 
thirty-three of the principal lines of the United Kingdom, 
amounted to1,328,706/., which was earned on 18,5223 miles. 
For the corresponding week in 1893 the receipts of the 
same lines amounted to 1,280,990/., with 18,300} miles 
open. There was thus an increase of 47,716/. in the 
receipts, and an increase of 2224 in the mileage. The 
aggregate receipts for seven weeks to date amounted on the 
same thirty-three lines to 9,356,393/., in comparison with 
8,963,7582. for the corresponding period last year; in- 
crease, 392,635/. 


Tt appears that a new system of disposing of household 
refuse is being tried in Chicago. In place of taking the 
refuse to the destructor, they bring the destructor to the 
refuse. This destructor is mounted on four wheels, and 
consists of a cylindrical body constructed out of boiler 
iron, and containing the furnace proper and drying 
chamber, in which the refuse undergoes a preliminary 
dessication, and an ashpit. The fuel used is crude petro- 
leum, with which a very high and easily regulated tem- 
perature is obtained. The destruction of the refuse is 
said to be complete, and one of these portable destructors 
is said to be capable of replacing fifteen ordinary collect- 
ing carts. 





Some observations made by Mr. George Barnes on the 
draught of a wrought-iron chimney 110 ft. high and 
pte 6 in. in diameter, show the vacuum to vary as 
ollows : 


Temperature ab Draught in 
Base of Stack. Inches of Water. 
300 deg. Fahr. 0.36 

“45 ~~, 0.46 

— . 0.52 

575 - 0.56 


The thermometer readings were taken at a point 12 ft. 
above the entrance of the boiler flue to the chimney. 
The outside temperature was 40 deg., and there was no 
wind blowing. 


Messrs. George Thomas and Cv., of 724, Deansgate, 
Manchester, have recently introduced an oil - testing 
machine which consists in the main of an annular disc, 
mounted on a horizontal shaft, and fitted with cone 
pulleys, so that its speed of rotation can be varied. In 
the annular recess of this disc there is fitted a friction 
block which can be weighted to any desired amount. 
The rotation of the disc tends to move this block from the 
lowest point of the recess, and the amount which the 
block is thus shifted forms a measure of the lubricating 
age vf the oil, being less the better the oil. 

his shifting is recorded autographically. By heating 
the disc externally by means of a Bunsen burner, oils can 
be tested at any desired temperature, which is an advan- 
tage in the case of cylinder oils. 





CoaL1n Betcrum.—Stocks of coal in Belgium appear to 
have been greatly reduced in the course of last year. 
At the close of December, 1893, they stood at 473,681 tons, 
while at the close of June, 1893, they amounted to 
1,143,489 tons. The Charleroi group figured in these 
totals for 340,575 tons and 642,600 tons respectively. 

HicuH-PressurE STEAM AND WATER Pipinc.—Messrs. 
F. Williams and Co., of the Eagle Works, Wolverhamp- 
ton, are introducing a new form of steel tubing, which is 
claimed to be specially adapted for steam pipes and for 
water pipes in those localities where the difficul ties of trans- 

rt raise the freight so much as to render cast-iron pipes 
| oe desirable than steel ones. The pipes in question are 
constructed out of semicircular steel channels, the joints 
being made by wedges formed out of rolled steel sections. 
The pipes can be made of almost any diameter, and of 
any length that can be rolled. Curved and bent pipes 
can also be supplied. For transportation the pipes can 
be shipped in the form of plates, which can be put together 
at their destination, thus materially reducing freights. 
Special plant has been laid down for the construction of 
these pipes, and owing to this they can be supplied at 
less cost than riveted pipes. Samples of them can be 
seen at the offices of Mr. Henry Pynegar, 5, Dowgate- 
hill, Cannon-street, E.C., who is the London agent for the 
manufacturers. 





Water Supprty or Stamrorp.—A special meeting of 
the Stamford Town Council was held on Tuesday to con- 
sider the questions of the drainage and water supply of 
the borough, the Local Government Board having 
pressed for definite information as to what it is pre- 
tered to do in order to arrest the pollution of the 
Welland, and to provide adequate drainage for the 
town. Plans proposed by Mr. Lawford, of West- 
minster, for draining the town, at a total cost of 
54,000/., by a water carriage system, were discussed at 
considerable length, but the council ultimately decided, 
by a majority of 17 to 6, to reject Mr. Lawford’s 
scheme. An exhaustive report prepared by Mr. Baldwin 
Latham, was also considered. Mr. Latham’s report 
stated that there was an adequate supply of water in the 
gathering grounds of the district, but that the present 
means of distribution—which are under the control of the 
Marquis of Exeter, as the proprietor of the Stamford 
t. Martin’s Water Works—were inadequate to supply 
the borough. After a further debate, the council decided 
to appoint a borough engineer to consider and advise upon 
the subjects under discussion. 





Morison’s Evaporator.—Measrs. T. Richardson and 
Sons, of Hartlepool Engine Works, Hartlepool, are intro- 
ducing an improved type of evaporator for making 
up the feed on board ship, designed by Mr. D. B. Mori- 
son. The principal feature of this evaporator is the ease 
with which the coils can be examined when necessary. To 
this end they are mounted on two tubes, one of which 
forms the inlet for steam and the other the outlet for the 
condensed water. One end of each of these tubes is 
closed, whilst the other ends are fitted with hollow sockets 
which fit over hollow plugs, on which they are kept steam- 
tight by cap nuts. The hollow plugs and sockets form 
hinges on which the whole coils can be revolved out of their 
casing for cleaning and examination when required. A 
set of coils can also be repl by a second set in the 
course of a few minutes. For scaling the coils Mr. 
Morison has devised a simple apparatus, consisting of a 
small vessel arranged to discharge a spray of steam and 
paraffin. Igniting this jet, the flame is caused to play 
upon the coils, causing a sudden expansion, which loosens 
the scale so that it can be very easily and quickly re- 
moved. Owing to this device, no hammering of the coils 
for the purpose of loosening the scale is required, and the 
danger of their being damaged in this way is avoided. 
Owing to the ease with which these coils can be cleaned, 
and their efficiency thus maintained, it is claimed that 
a smaller plant will be sufficient to supply the loss on 
steamships than has hitherto been necessary. Mr. 
Morison has, we are informed, tested the evaporative 
efficiency of this plant very thoroughly at Hartlepool. 
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ROAD BRIDGE AT WOOLER, NORTHUMBERLAND. 
MESSRS. J. WATT SANDEMAN AND J. M. MONCRIEFF, ENGINEERS; THE STOCKTON FORGE COMPANY, LIMITED, CONTRACTORS. 
(For Description, see Page 289.) 
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Owing to the retirement of Mr. Charles Gilbert, 
nicati for the Pu Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and vanasianin oat 





NOTICE. 
THE MANCHESTER SHIP CANAL. 

The Publisher begs to announce that a Reprint is 
now ready of the Descriptive Matter and Illus- 
trations contained in the issue of ENGINEERING 
of January 26th, comprising 46 pages, with four 
two-page Plates, printed throughout on special 
Plate paper, bound in cloth, gilt lettered. Price 
3s. 6d. Post free, 3s. 9d. The ordinary edition of the 
issue of ssi 26th is out of print. 





NOTICES OF MEETINGS. 


Tue InstTiTUTION OF CiviL ENGINEERS.—Ordinary meeting, Tues- 
day, March 6, at8 p.m. Papers to be further discussed: ‘‘ The 
Liverpool Overhead Railway,” by Messrs. J. H. Greathead and 
Francis Fox, MM. Inst, C.E. ‘‘ The Electrical Equipment of the 
Liverpool Overhead Railway,’ 2 by, Mr. Thomas Parker, M. Inst. 
C.E. (Wolverhampton). , Friday, March 2, at 
7.30 p.m. Paper to be read: “ Efficiency and Economy of 
Elevators,’ by Mr, Herbert W. Umney, Stud. Inst. C.E. Mr. E. B. 
Ellington, M. Inst. C.E., in the chair.—Students’ visit, Thursday, 
March 8, at 3 p.m., to the New River Water Works, Hornsey, to 
inspect Worthington pumping engines. (Train leaves Farringdon- 
street Station at 2.31 p.m. 

Tue Surveyors’ InstituT1IonN.—Ordinary general meeting, at 
12, Great George-street, S.W., on Monday, March 5, at 8 p.m 
when a paper will be read by Mr. Howard Martin (Fellow), on 
“‘The Report of the Local Government and Taxation Committee 
of the London County Council on the subject of the Rating of 
Ground Values.” 

Tue JuNIOR ENGINEERING Society.—Friday evening, March 9, 
at the Westminster Palace Hotel, Victoria-street, Mr. Percy J. 
Waldram in the chair, at eight o’clock precisely, Paper to be 
read and discussed: ‘‘ The Design, Construction, and Working 
of Boilers for Locomotive Engines,” by Mr. G. Frank Burtt, 
G.I. Mech. E., Member. 

Tue INSTITUTION OF ELECTRICAL ENGINRERS.—Thursday, March 8, 
at 25, Great George-street, Westminster, S.W. Ordinary general 
meeting at8 p.m. ‘‘ A Note on Parallel Working through Long 
Lines,” by Mr. W. M. Mordey, Member. 

Society oF ENGINEERS.—Monday, March 5, at the Town Hall, 
Westminster. A Pape r will be read on ‘‘ Pile Driving, by Mr. 
Henry O’Connor. e chair to be taken at 7.30 p.m. precisely, 

PuysicaL Society.—Friday, March 9, when a paper on ‘“* Calcu- 
lating Machines, and especially a New Harmonic Analyser,” will 
be read by Professor O. Henrici, F.R.S. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN. 
—Monthly meeting in Cannon-street Hotel, March 3, at 7 p.m. 
Pa erat 8p.m. by Professor W. J. Lincham, M.I. Mech. E., on 

urve Diagrams or Picture Writing for Engineers.” 

Society oF CHEMICAL INDUSTRY, LoNDON SxcTion. — Monday, 
March 5, at 8 p.m., at the Chemical Society’s Rooms, Bur- 
lington House. The following papers will be read: 1. ‘‘The 
Zymean Metallurgy,” by Admiral J. H. Selwyn. 2. ‘ The Com- 
mercial Production of Chlorine by the Ammonia-Soda Process,” 
by Mr. F. Bale. 3. ‘‘ Notes on Lithographic Varnish,” by Mr. F. H. 
Leeds, F.I.C., F.C.8. 

GEoLocists’ AssociATION.—The next meeting of the Association 
wi'l be held in the New Mathematical Theatre, University College, 
Gower-street, W.C., on Friday, March 2, at 8 p.m., when the 
following } ig my will be read: ’ “ The Hythe Beds of the Lower 
Greensand, in the Liphook and Hind Head District,” by Mr. 
Binstead Fowler. ‘* Tertiary Man,” by Mr. J. B. M. Findlay. 

Socirty or Arts.—John-street, Adelphi, London, W.C. Ar- 
rangements for the week ending March 10, 1894. Monday, 
March 5, at 8 p.m. Cantor Lectures. “The Decorative v4 
ment of ‘Artificial Foliage,” by Mr. Hugh Stannus, F.R.I.B.A. 
—Tuesday, March 6, at 8 p.m. Foreign and Colonial Section. 
“ Travels in the Basin of the Zambesi,” by Mons. Foa. Captain 
V. Lovett Cameron, R.N., C.B., will preside.—Wednesday, March 
7, at8 p.m. Fourteenth ordinary meeting. ‘ Refrigerating Appa- 
ratus,” by Professor Carl Linde, of Munich.—Thursday, March 8, 
at 4.30 p.m. Indian Section. ‘‘ The Indian Currency,” by Mr. 
J ned Robertson. The Right Hon. Henry Chaplin, M.P., will 
preside. 
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- PUBLIC HEALTH, 
THE preservation of public health is largely an 
engineering question. It is the business of the 
engineer to impound, filter, and distribute water 


290 | supplies, to provide sewerage systems for carrying 


off the waste of towns, to treat sewage at outfalls, 


300 | to render it fit to be discharged into rivers, and in 


other less important ways to meet the ills that 


309 | arise from the aggregation of large numbers of 


population on a limited area. But before he can 
do this effectually, he must have the assistance of 


1| chemists, bacteriologists, and medical men. He 


has not the skill to analyse samples of water, or to 
conduct an inquiry into the number of the bacteria 


. 302] by which they are pervaded ; he cannot discriminate 


between pathogenic and innocuous microbes ; the 
deadly nature of sewer gas is only revealed to him 
through the researches of the physician. Fortu- 
nately he has no difficulty in procuring the requi- 
site assistance ; this country has long possessed a 
large number of skilled sanitarians, who devote 





their lives to the investigation of problems affect- 
ing health, and whose labours have put us in 
the forefront of the world on this question. 
If it were merely a question of the requisite 
skill and knowledge on the part of experts, 
sanitary science would advance at a very rapid 
rate. But there is another aspect to the question— 
that of finance. The funds have to be found by 
the public, and as the general knowledge is 
usually very imperfect, there is a disposition to 
defer important works as unnecessary, and when 
they are commenced to cut down the expenditure 
far below the proper amount. There is no orga- 
nised agency for showing the public how much they 
have gained from sanitation, and what further safe- 
guards could be provided for their lives and health 
if they would only find the means. Of course, it 
is generally known that cholera has been practi- 
cally abolished in this country, and that typhoid 
fever has been greatly reduced by the provision of 
pure water and efficient sewerage. But very few 
people are aware how much their expectation of life 
has been increased, and how much the community 
has directly gained by decrease of illness and the 
preservation of life. As far as we know, there is 
only one State in the world that takes active steps 
to keep its citizens well informed as to what they owe 
to sanitary science, and as to what they may expect 
to gain from it in the future, if they will only make 
the necessary outlay. This is the State of Massa- 
chusetts, the annual publications of the Board of 
Health of which are read not only locally, but in all 
ae a countries. Jt sets an example 
that might well be followed elsewhere, and of 
which it is sure to reap the benefit in the higher 
intelligence and the better health of the people. 

To make clear what is done in Massachusetts for 
the education of the people in hygiene, we will 
give a short account of the twenty-fourth annual 
report of the State Board of Health, which was 
issued towards the close of last year. It com- 
mences by tracing the mortality from small-pox in 
decades, adding a diagram which represents the 
case graphically. In the decade 1863-72 there were 
2375 deaths, in 1873-82 there were 922 deaths, and 
in 1883-92 there were only 51 deaths. In 1892 there 
were but two deaths from this cause, both of un- 
vaccinated persons, so that the disease is evidently 
being eliminated from the causes of mortality. 
There was a slight epidemic of small-pox in New 
Bedford in June, fourteen cases being reported in 
twelve days, all of them of foreign nationality. In 
the whole of the rest of the State there were only five 
cases during the year. With regard to this epidemic 
it is ste ted, ‘The small-pox hospital had not been 
open for eleven years, Sut everything had been 
kept in readiness for cases, and the patients were 
all transferred to the hospital on the same day” 
as they came under notice. Typhoid fever is de- 
creasing rapidly, as better water supplies are 
found. In 1865 the death rate, per 10,000 of the 
population of the State, from typhoid fever was 
13.4, in 1870 it was 9.1, in 1875 it was 6.4, in 
1880 it was 4.9, in 1885 it was 3.9, and in 1890 it 
had fallen to 3.7. 

When there was the possibility that cholera 
might be imported from Europe, the Board issued 
a list of ‘‘ practical suggestions,’ which were 
widely disseminated. At the same time it caused 
to be translated a circular on the same subject 
issued by the Imperial Board of Health of 
Germany, and had it distributed along with 
its own. Fortunately no case of cholera oc- 
curred. Constant immigration from Germany 
and other European countries causes occa- 
sional outbreaks of trichinosis in Massachusetts. 
No fatal cases of the disease occurred, however, 
until 1892, when there was an epidemic of rather 
alarming extent in Colrain. At first the true 
character of the disease was not recognised, and 
the diagnosis varied from influenza to rheumatism 
and typhoid fever. At last an inkling of the real 
state of the case was obtained, and was confirmed 
by an autopsy. It does not seem that the disease 
was brought in from abroad, but resulted from 
eating American-made Bologna sausages. In re- 
lation to this the report says: ‘‘ As Secretary of 
Agriculture Rusk has established an official labora- 
tory in Chicago for the examination of pork intended 
for export, a large proportion of trichinous meat 
will be sold in the American market, and the disease 
will be likely to prevail to a eater extent than 
heretofore. What becomes of the pork condemned 
as unfit to be exported ? A. Seibert, of New 
York, states that investigations show that from 
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5 to 16 per cent. of American hogs pyre 
trichinze, while in Germany only one out of two 
thousand contains them.” Evidently the people of 
Chicago care more for their trade than for the 
health of their countrymen. In consequence of 
this outbreak of disease, the Board examined 367 
samples of Bologna and other sausages from twenty- 
tive towns, but only found trichinze in one sample. 
As, however, these sausages are supposed to be 
cooked before being sold, this single example would 
suftice to cause most people to abjure such an article 
of diet. 

Nothing connected with public health is so im- 
portant as the purity of the water supply. It 
unfortunately happens that in Massachusetts, with 
its numerous small manufacturing towns, the 
rivers are often polluted. Years ago, when the 
places were small, this was not so serious, but with 
the growth of population the evil has increased 
enormously, until some communities have suffered 
severely from the practice of pumping their water 
from rivers that acted as main sewers to other towns 
almost contiguous. Hence it has become one of the 
principal duties of the Board of Health, not only to 
make analyses, but also to explore the whole length 
of streams when in search of causes of contami- 
nation. All schemes for water supply and sewerage 
have to be presented to the Board for their criti- 
cism, and petitions to the Legislature for powers to 
carry out works have to be accompanied by the 
— of the Board. These reports are all pub- 
lished in the annual volume, so that they form 
admirable examples for other places to study when 
in doubt as to the best method to adopt. Jn some 
cases analyses are made monthly, and the results 
are compared, 

If the enormous number of tables resulting from 
these researches were published alone, the educa- 
tional value of the yearly volumes would be small, 
as, of course, the public would not be able to draw 
any conclusions from them. But in the report 
before us we find a monograph, by Mr. Thomas M. 
Brown, M.D., on the interpretation of water 
analyses, in which he briefly and simply points out 
the probable origin of the various impurities, and 
the effect that they are likely to have. He has also 
been conducting a research into the amount of 
the dissolved oxygen in the waters of ponds 
and reservoirs at different depths. It is found 
that the undisturbed water loses its free dissolved 
oxygen very rapidly, if the water contains much 
readily decomposable organic matter, or if the 
bottom is foul with decaying organic matter. When 
the oxygen is exhausted and no more is obtainable, 
processes of putrefaction set in, and the water be- 
comes offensive, until it turns over in the autumn 
as the surface becomes cooler. Even in winter, 
when the life of bacteria is less active, the same 
process continues. This is another exemplifi- 
cation of the part oxygen plays in maintaining 
a supply of saprophytic organisms to decompose 
organic matter in an inoffensive manner. In a 
clean reservoir the store of oxygen is used up very 
slowly. 

The drinking waters in Massachusetts are often 
rendered objectionable by odours and tastes that do 
not pertain to pure water. This subject has been 
investigated by Mr. Gary N. Calkins, and he has 
traced many of the odours to certain microscopic 
organisms. The principal odours are classed as 
vegetable, sweetish, aromatic, greasy, mouldy, fishy, 
disagreeable, offensive, musty, and earthy. He 
examined 1404 samples of unfiltered water, classi- 
fying the organisms in them under sixteen heads. 
The results were very suggestive, but it was not to 
be expected that they would be fully conclusive, 
and that every odour would be traced to its source. 
Certain organisms, however, were found to be pre- 
sent in large numbers in waters that carried parti- 
cular smells, and, as a gener] conclusion, it was 
laid down that (1) the putrefactive decomposition 
of the body plasm, through the agency of bacteria, 
gives rise to odours of chemical or putrefactive de- 
composition ; (2) the excretions of certain products 
of growth give rise to odours of growth ; and (3) the 
liberation of products by the physical disintegra- 
tion of the body, or breaking down of the inclosing 
cell walls, gives rise to odours of physical disinteg- 
ration. In regard to the specific cause of an odour 
of growth or disintegration, all evidence seems 
to point to the importance of oil globules, it being 
assumed that these are odorous, as are the odour- 
giving oils of some of the higher plants. In 
Uroglena, Bursaria, and Cryptomonas a difference 





in the quality of the odour can be noticed. 


The experiments carried out at Lawrence in the 
filtration of sewage have become classic, and are 
being extended by other workers in different parts 
of the world. They carry in them the principle of 
anew method of dealing with effete matter, namely, 
by aiding and quickening the effuits of nature, 
instead of by trying to defeat them by antiseptics. 
The first plant for the disposal of town refuse 
by intermittent filtration in Massachusetts was con- 
structed at Lennox in 1876, and several others have 
been put in operation since. The most interesting 
case is that of Gardner, a village of 8424 inhabi- 
tants in 1890, with 5.87 miles of sewers, and 139 
connections to houses and buildings. The sur- 
face waters are almost entirely excluded from 
the sewers. The filter beds are nearly wholly 
artificial, being formed of porous sand and 
gravel; there are twelve of them, having a total 
area of 1.39 acres, and two supplementary beds 
which are less porous and not underdrained, having 
a total area of 0.37 acre, and two other small under- 
drained beds containing together .14 acre. The 
underdrains are generally 20 ft. apart and 4 ft. to 
5 ft. below the surface. The sewage passes through 
duplicate separating tanks to deposit the sludge, 
and then on to the filter beds. The results obtained 
have been satisfactory in summer, as it has been 
found feasible to dispose of all the sewage 
by filtration, and a fair degree of purification has 
been obtained. During the cold weather, when 
the removal of the scum forming on the beds has 
been prevented by snow and ice, it has not been 
found practicable to filter the sewage upon the 
small area provided, and a portion of it has over- 
flowed into the brook. The analyses show that 
89 per cent. of the organic matter, as represented 
by the albumenoid ammonia, is removed from the 
sewage by filtration. 

The food and drug inspection department of the 
Board does good work in publishing the results of 
analyses of proprietary remedies. This year it deals 
at length with the ‘‘ sarsaparilla remedies,” show- 
ing that they mostly contain iodide of potassium, 
and giving extracts from medical authorities on the 
serious effects that may follow the ignorant adminis- 
tration of such a drug. Twenty nostrums adver- 
tised for the cure of the opium habit were found to be 
generally solutions of morphine. The bottles should 
have been inscribed with ‘‘ The last state of that 
man was worse than the first.” 

Such a record of sanitary work is most honour- 
able to a State having a population of little more 
than two million souls. Evidently if such a com- 
munity left sanitary matters entirely to private 
enterprise, investigations of the kind we have re- 
ferred to would not be carried out. The amount of 
practice that would fall to the lot of any particular 
chemist or engineer would not permit of him sink- 
ing considerable sums in work which could only 
repay him indirectly by increasing his reputation. 
But more valuable than the plan of instituting 
original inquiries is the system of concentrating the 
entire sanitary experience of the district in one 
office. The Board does not carry out works—it 
does not even prepare plans—but it insists upon 
knowing what isin contemplation, or is being done, 
and out of its accumulated knowledge it advises on 
the wisdom of the measures. No doubt it inter- 
feres to some extent with the practice of profes- 
sional men, but its operations seem to be conducted 
in a way to render this disturbance of business as 
slight as possible. The great result of the work 
of the Board, however, lies in educating the people 
in sanitary matters. Its publications, like those 
of all American official departments, are distributed 
very generously, and practically they are within 
the reach of all. If an epidemic has occurred in a 
town or village, the report of the medical man 
who investigated it and traced it to its source 
is printed, and every one in the place is in- 
formed of the cause that threatened his life 
and that of his family. If a water supply 
is of dubious quality, the monthly analyses 
call attention to the danger, and spur the local 
authorities to exertions in search of a better source. 
We are quite aware that the Local Government 
Board hold somewhat similar inquiries in this 
country and print the results in blue-books. But 
the average Englishman passes through life without 
even seeing a blue-book, and knows nothing of 
what appears in them except what he learns from 
the newspapers. He knows next to nothing of the 
quality of the water he drinks, or of the various 
methods of sewage purification that are applicable 
to his town. If he could turn to a handy volume, 





well bound and printed, and of a convenient size, 
dealing with such matters, his interest in them 
would be quickened, and he would vote more cheer- 
fully for the expenditure of money to promote 
public health. He would recognise that insanitary 
areas are a standing menace to the wellbeing of those 
that live near them, and he would incite the local 
authorities to put in action the powers that already 
exist in regard to these and other blots on our 
towns and villages. It is in the country districts 
that the need of sanitary education is-most vividly 
seen, and it is just there that information perco- 
lates most slowly. 





TRANSATLANTIC PASSENGERS. 

THE number of cabin passengers landed at New 
York last year by Transatlantic steamships was only 
838 more than in the previous year, so that it can 
scarcely be assumed that the Columbian Exposition 
materially profited the shipping companies. It must 
not, however, be assumed that this excess is the 
measure of British visitors to the Exhibition, for 
all the principal lines report a great diminution in 
the tourist traffic. Many Americans deferred their 
visit to Europe, willing to be loyal to Chicago, or 
satisfied with an excuse for staying at home, and 
not anxious to admit the real cause, namely, the 
commercial depression. The decrease in the traflic 
from this cause was made up by visitors to the 
Exposition from Europe, and when we add to these 
the passengers who went by other routes, and parti- 
cularly to Canadian ports, a fairly good, although 
still disappointingly small, number may be said to 
have visited Chicago. Special inquiries at several 
of the principal companies bring out the fact that 
in the early months there was a goodly number of 
passengers for the World’s Fair; but that the 
traffic thither soon vanished in the summer months, 
the autumn traffic being much lessthan usual. The 
total number of cabin passengers landed at New 
York in 1893 was, according to the official return, 
121,829. There has been in recent years quite a 
steady increase. In 1890, for instance, the total was 
barely 100,000 ; in 1891 it increased to 105,000 ; in 
1892 15 per cent. was added, bringing it to 120,991, 
and now the addition, notwithstanding the Chicago 
Exhibition, is but 838. This steady increase 
is largely due to the fact that many more 
now go in the second cabin instead of the 
steerage, since the fare is not much higher and 
the comfort very considerably greater. This view, 
indeed, is corroborated in some measure by a com- 
parison of the totals of steerage passengers for the 
same years. In 1890, when there was no difficulty 
in the way of immigration, the number landed was 
about 371,000. In 1891 and 1892, when the agita- 
tion against alien and pauper immigrants resulted in 
a vigorously enforced prohibitory law, and the 
cholera quarantine regulations induced some com- 
panies to refuse to carry steerage passengers, there 
was a great decrease, the total in the latter year 
being 388,486. Last year the total was 364,700, 
showing a decrease on the year of nearly 24,000. 
The aggregate number of passengers of all classes 
is therefore 486,529, whereas in the previous year 
the total was 509,477, and in 1891 582,000. Of the 
cabin passengers 41 per cent., and of the steerage 
26.8 per cent., were taken by British owned steamers 
—from Liverpool and Glasgow, and by the Anchor 
Line service from the Mediterranean ports. This 
proportion is less than in the previous year ; but 
the decrease is due entirely to the transfer of the 
Inman vessels, the Paris, New York, &c., to the 
American company. 

It is interesting to note the influence of the 
running of the Campania and Lucania, the new 
vessels of the Cunard fleet. The Cunard have this 
year carried the largest number of cabin passengers 
—18,462, a position held in the previous year by 
the North German Lloyd, who are this year second 
on the list with 15,930 cabin passengers, the 
American Line coming third with 14,374, the White 
Star fourth with 13,327, the Hamburg-American 
fifth with 13,052, and the French company sixth 
with 10,205. When comparison is made with the 
previous year’s figures, it is found that the Cunard 
Company have taken 2400 more cabin passengers, 
due undoubtedly to the new steamers, for there are 
a large number of passengers who prefer the fast 
steamers. This we pointed out in previous years. 
In 1891, when the Teutonic and Majestic were 
making record passages, the influence was felt, and 
this was also the case in connection with the Paris 
and New York record-breaking runs in 1892. The 
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North German Lloyd, on the other hand, have a 
decrease of 1838 on the Bremen and Southampton 
vessels. The American company, sailing from 
Southampton now instead of from Liverpool, have 
also an increase on the previous year’s total, when 
they had an unusually large aggregate. On the year 
there is an increase of about 300, but the gain on 
the two years is 2449, and on the three years 
5166, so that it is pretty evident that the company 
has done well in changing to Southampton, for they 
have retained the gain of the past years, notwith- 
standing the advent of new high-speed competitors. 
Whether this improvement affectsthe North German 
Lloyd cannot be determined from the figures, as 
the Bremen and Southampton passengers are not 
given separately in the return. It is significant 
to note here, too, that the Hamburg-American 
total is about 1000 greater than for two or three 
years, but here, again, the Hamburg and South- 
ampton figures are given together. The White 
Star Company have a decrease of 768 when com- 
pared with the previous year, although the total 
is about the same as in 1891, when the Teutonic 
and Majestic were creating excitement by very fast 
passages. It can scarcely be said, therefore, that 
the Lucania and Campania have very decidedly 
affected this company as yet, but it is interesting 
here to mention that the Guion Line have taken 
only 5557 passengers instead of 7539 in the previous 
year, and 6666 in 1892. This decrease, however, 
has been met by reducing the number of pas- 
sages. Only sixteen voyages were made, so that 
on the average 348 cabin passengers were taken 
each trip. This is the highest average for lines 
running from British ports. The Cunard comes 
next with 318, the American with 312, the White 
Star with 252, the Anchor Line from Glasgow with 
200, and the French line with 188. There is a 
difficulty in connection with the North German and 
Hamburg - American Companies, for they send a 
large number of intermediate boats with steerage 
passengers only, so their average of 122 and 116 
respectively can scarcely be assumed as so near 
probable accuracy as in the case of the British 
companies. If consideration is had to the number 
of steerage passengers also, then the White Star 
Company is in the most favourable position, for 
they take more emigrants than any other British 
ships—another indication of their popularity. On 
each voyage they took on an average 797 passengers 
(cabin and steerage), the Guion took 755, the 
Cunard 751, the North German Lloyd 644, the 
American 575, the French company 494, and the 
Hamburg-American 411. There is another point 
suggested by the figures. The American company 
maintain their service with three steamers, so that 
each vessel during the year carried on an average 
4790 cabin and 4000 steerage passengers, plus the 
cargo, of course. Each of the four vessels on the 
White Star service carried 3330 cabin and 7220 
steerage passengers. The Cunard Company had 
four steamers engaged on the service, with an occa- 
sional run by a fifth vessel, for there were 58 
voyages. Each vessel therefore carried about 4200 
cabin and 5800 steerage passengers. 

As to the number of steerage passengers carried 
by each of the principal British lines, the White 
Star comes first with 28,876, the Cunard next with 
25,103, the American third with 12,100, and the 
Guion next with 6515. The White Star figures 
show a decrease of about 1100 when compared with 
those of 1892. The total is about 8000 less than 
in 1891, and 6000 under the total of 1890. The 
Cunard figures are about 1000 less than the average, 
while the American Line shows a great decrease, as 
also does the total of the Guion Line. Before de- 
parting from the British lines, some reference 
may be made to the Glasgow companies. The 
Anchor Line carried from Glasgow 8510 cabin and 
11,546 steerage passengers. ‘This is about the 
average. In addition the same company took from 
Mediterranean ports 32 cabin and 14,392 steerage 
passengers, rather more than in 1892, but 3000 less 
than in 1891. The Allan State Line, sailing from 
the Clyde, took 3439 cabin and 10,298 steerage pas- 
sengers, the latter considerably more than in past 
years. 

The company carrying the most emigrants, how- 
ever, is the North German Lloyd, which took from 
Bremen 68,465, and from Mediterranean ports 
17,693 steerage, as well as 2372 cabin passengers. 
These figures show increases on the previous year, 
especially in the case of the latter—the Genoa ser- 
vice—which was only inaugurated about two years 
ago. Indeed, the success of it probably stimulated 





the Hamburg-American to start their Mediterranean 


service a month or two ago. This also promises 
well. Both companies are now working the traflic 
from Genoa on the well-known pool arrangement, 
with alternate sailings by the different companies, 
and the tourist traftic to Italy direct is encourag- 
ing. From Hamburg this company took 33,091 
steerage passengers, a great decrease on the totals 
of previous years. The Red Star Line continues 
to prosper under the American flag, the number of 
cabin passengers having been 7015, and steerage 
24,483. There is a decrease under both heads on 
the totals of 1892, but then the figures were un- 
usually high. These three companies, it may be 
said, work the pool arrangement, so that the com- 
petition need not be keen. There is a proposal 
under consideration for bringing the British com- 
panies into the pool and to obviate their competition 
for emigrants from Scandinavia vid England ; and 
should the British companies refuse—as seems 
probable according to the present state of the 
negotiations —it is not improbable that the 
German companies will run steamers from Liver- 
pool to compete with the British vessels for 
this traffic. The French company took 10,205 
cabin and 16,559 steerage passengers, the former 
showing an increase of 3500, and the latter a decrease 
of 4000 on the totals for 1892. The Netherlands- 
American Company embarked from Rotterdam 
6033 cabin and 27,381 steerage passengers, the 
former showing an addition of 1200 on the previous 
year, and the latter a decrease of 5000. From 
Amsterdam the same company took 202 cabin and 
3133 steerage passengers, barely half the totals of 
the previous year. The European steamship com- 
panies devoted to emigrant work have had quite 
as satisfactory a season as in 1892. 





H.M.S. “ HORNET.” 

On Friday last a trial was made of the new 
torpedo-boat destroyer Hornet, which has been 
built by Messrs. Yarrow and Co., of Poplar, to 
the order of the Admiralty. The event is memor- 
able in more respects than one, but chiefly because 
the highest speed afloat has once more been ex- 
ceeded, the Hornet at the present time standing at 
the head of all craft in regard to swiftness of 
steaming, at any rate so far as a well-authenticated 
official trial is concerned. 

The Hornet is a sister vessel to the Havock, 
built by the same firm, the two being alike in all 
respects, excepting as regards their boilers and 
boiler fittings ; that is to say, the dimensions of the 
hull and engines are alike throughout. The Hornet is 
180 ft. long and 18 ft. 6in. wide, and is of the usual 
torpedo-boat construction in general appearance. 
A view of the sister ship, Havock, appeared in our 
issue of January 19 (see page 67 ante). The Hornet, 
however, has no less than four funnels to serve her 
eight boilers, and in this respect differs essentially 
from her sister ship ; with this exception, the two 
vessels are identical in appearance. In a former 
issue* we gave some particulars of the construction 
of these vessels, so we need not here repeat the 
details at length. The hull is divided into thirteen 
compartments by water-tight bulkheads, 76 ft. amid- 
ships being devoted to machinery space, and 30 ft. 
abaft this to the wardroom and cabin, where the 
officers are berthed, whilst the crew is accommo- 
dated forward, the space under the turtle-back 
affording a commodious fore-peak. The full com- 
plement is 42, officers and crew. These boats differ 
from the torpedo-boats proper in having at the 
ends water-tight flats, which give the security of a 
double bottom. The bunker capacity is 60 tons, 
which gives a radius of action, on fuel carried, of 
4000 miles at 10 knots ; so that the vessels may be 
considered ‘‘ ocean-going” in the widest sense, as 
they would never be likely to be required to go out 
of steaming distance of a British coaling port in 
time of war. The armament consists of one 12- 
pounder and two 6-pounder guns, one pair of 
swivel torpedo tubes on deck, and a built-in torpedo 
tube in the bow. These dischargers are for 18-in. 
torpedoes. On her trial the mean draught of the 
hull of the Hornet was 5ft., but if the propeller be 
included the draught would be 7 ft. 6 in., as the 
blades project below the bottom. The displacement 
would be about 220 tons at this draught. 

The torpedo-boat destroyers are all twin-screw, 
and the engines in the Hornet are of the ordinary 
tri-compound torpedo-boattype, designed by Messrs. 


* See ENGINEERING, vol. lv., page 848, 








Yarrow. The cylinders are 18 in., 26 in., and 394 in. 
in diameter, the stroke being 18 in. There is a 
separate cylindrical condenser to each engine. The 
usual air-compressing, distilling, electric light, and 
other auxiliary machinery are carried. There are 
a 24-ft. whale-boat, and two 20-ft. Berthon boats. 
The safety valves on the boilers are arranged to 
lift at a pressure of 180 lb. to the square inch. 

The boilers, as already intimated, are the most 
interesting feature in this boat ; none the less so 
because she forms a unit of a group of Navy vessels 
which are being devoted to one of the most im- 
portant series of experiments ever made in the 
field of marine engineering. It is needless to re- 
mind our readers in detail of the events which have 
led up to what we may now fairly call the intro- 
duction of the water-tube boiler in service afloat. 
Water-tube boilers have, of course, been tried in 
former years, and on a large scale ; but the experi- 
ments have been more or less disastrous ; always to 
the pockets of the adventurers, and sometimes 
even to life. It is only since the torpedo-boat 
builders have turned their attention to the subject 
that any substantial measure of success has been 
obtained in this country ; and the performance of 
the Hornet on Friday last is one of the most im- 
portant events in this march of progress. On page 
79 of our fifty-first volume we gave an illustration 
of the Yarrow boiler as then designed, and the 
Hornet's eight boilers are substantially of the same 
type ; the most notable difference being that the 
special downflow pipes originally provided have 
been discarded, experience having shown them to 
be unnecessary. On page 612 of our last volume 
we fully discussed this part of the subject. The 
Hornet’s boilers have 1-in. tubes of copper to con- 
nect the upper to the two lower horizontal cylinders. 
The heating surface in each boiler is 1027 square 
feet, and the bar surface 20.6 square feet, the bars 
being 6 ft. 6in. long. The weight of each boiler 
with water and all fittings is 5 tons 7 cwt., and it 
has been found on test that a single one of the 
Hornet’s boilers will evaporate 12,500 lb. of water 
per hour.* The boilers are arranged in two groups 
of four, and are placed in two separate stokeholds. 

The arrangements for Friday last were to start 
at 9 a.m., the trial having to be made on the 
Maplin mile, for the speed these vessels run, and 
their size, precludes them being tried even in the 
Lower Hope, much less in Long Reach, the original 
trial course of torpedo craft when they were of 
smaller dimensions. Shortly before the time for 
starting fires were not lit, and, to the torpedo-boat 
engineer whose practice was not quite up to date, 
it would have seemed as if the start were likely to be 
delayed. However, water-tube boilers alter condi- 
tions, and little more than twenty minutes after fires 
were lit there was steam, and when the party went on 
board at 9.20 the vessel was immediately loosed from 
her moorings and proceeded down theriver. The 
weather was favourable for trial trip purposes, the 
day being one of bright sunshine and moderate 
breezes, which came happily between periods of 
river fogs and south-westerly gales. The boat 
slipped easily down the reaches between Blackwall 
and Gravesend without a tremor in the hull to 
denote that the engines were at work; the ease 
with which she threaded her way between the 
various craft showing her excellent manceuvring 
qualities to perfection. Inthe Lower Hope stoke- 
hold hatches were closed, and the fans were 
set revolving at a more rapid speed, and soon 
the low Essex shores of Sea Reach were passed 
at a speed which gave earnest of what was 
to come. By the time the section posts which 
mark the Maplin mile were reached, the engines 
had worked up to the required power, and the 
speed test was at once commenced. The first mile 
was entered with steam blowing violently from 
the safety valves in a manner which showed that 
there was, at any rate, no lack of boiler power. 
Six runs were made on the mile, and the vessel 
then steamed out past the Mouse Lightship and up 
Sea Reach into the Thames. The mean speed 
attained was 28.02 knots, the best pair of runs 
showing a speed of 28.333 knots. 

It will be remembered that a previous trial had 
been made with this vessel when she had only four 
out of her eight boilers on board, and on that occa- 
sion she made 23.3 knots. The run of Friday last, 
however, was the first made after the boat had been 
completed, and that so successful a result should 
have been attained without preliminary trials is a 





* See ENGINEERING, vol. lvi., page 613. 
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matter upon which the contractors may fairly be con- 
gratulated ; the engines standing theenormous strain 
ut upon them in the most satisfactory manner. 
he absence of vibration was a marked feature, and 
was doubtless due to the system of balancing the 
engines which has been worked out by this firm. 

Although the Admiralty representatives were on 
board, Mr. Pledge representing the constructive 
branch, and Mr. Harding the engineering depart- 
ment, this was not an official, or rather a ‘‘ taking- 
over ” trial, and we have little doubt that the con- 
tractors will be able to get an even better speed, if 
they are so minded, when the final test is made. 
Although the safety valves were blowing when the 
runs on the mile commenced, and lifted again to- 
wards the end of the trial, the full 180 lb. pres- 
sure was not maintained throughout, the average 
steam being but 172 1b., and the air pressure for 
draught was no more 1} in. of water ; 5in. being 
allowed under the terms of the contract. What was 
the power developed by the engines we are not 
aware, but the contract provides that 3600 indi- 
cated horse-power should be given, the contract 
speed being 27 knots. Mr. Yarrow takes 16 lb. of 
water evaporated per indicated horse-power per 
hour as the normal figure for torpedo-boat engines, 
and as each of the Hornet’s boilers will evaporate 
12,500 lb. of water per hour, each boiler would give 
steam for 781 indicated horse-power, or 6248 indi- 
cated horse-power for the eight boilers. In the 
absence of full information as to the con- 
ditions under which the evaporative test of 
the boiler was made, the figures must be taken 
as simply tentative, but in any case there is 
no doubt that the boilers could be driven, under 
the conditions of contract, at a much greater rate. 
Whether the present engines would take the steam 
is a matter upon which we cannot pass an opinion, 
but with boilers that supply such ample quantities 
with so much ease, some sacrifice in economy in the 
engines might easily be made in order to get a 
greater total power. During a part of the running 
we had an opportunity of being in the stokehold, 
and can bear testimony to the ease with which the 
steam was kept under control—a feature which has 
not characterised all water-tube boilers in times 
past—and the facility with which the feed was regu- 
lated. The latter point has been one which has 
been looked on as the particular difficulty with which 
those who introduce water-tube boilers in groups 
would have to contend. In the Hornet there are 
two groups of four boilers each, the whole of the 
steam generated being taken to the two sets of 
engines. Messrs. Yarrow’s feed arrangements, to 
judge by Friday’s run, meet all requirements in 
this respect, the water level in the boilers being 
kept constant, and there were no signs of priming 
or water in the engine cylinders. 

The Hornet’s boilers weigh about 11 tons less 
than those of the Havock, which vessel has two 
ordinary loco-marine boilers. There is, however, 
the additional advantage of the greater volume of 
steam (the contract pressure is the same in both 
vessels, but the trial pressure was higher with the 
Hornet) obtained from the water-tube boilers. On 
trial the Havock’s machinery developed 3400 indi- 
cated horse-power, the air pressure for draught 
being under 3 in., and the boilers with water and 
fittings weighed 54 tons, as against 43 tons for the 
Hornet. The boiler compartments occupy the same 
space in both vessels. The Havock made 26.783 
knots with 165 lb. of steam in the boilers, and 362 
revolutions per minute. Taking the propellers and 
engines of both vessels to be alike, we can get an 
idea of the superior steaming of the water-tube 
boiler—on 11 tons less weight—if we consider the 
additional revolutions required for the 28 knots of 
the Hornet over the 26.78 knots of the Havock, and 
the 7 lb. higher pressure of the former over the 
latter, together with the 1} in. air pressure of the 
Hornet with the, say, 2fin. air pressure of the 
Havock. What the revolutions on the Hornet's 
trial averaged throughout the run we are not aware, 
but they could hardly have been less than 400 per 
minute. 

The Hornet is at present the fastest steaming 
vessel afloat, but how long she will continue so is 
a question, Messrs. Normand and Co. are now 
constructing at Havre a sea-going torpedo-boat, to 
be named the Forban, which is designed to attain 
the speed of 30 knots. The reputation of M. 
Normand as a scientific engineer and naval archi- 
tect stands too high to allow us to doubt that his 
estimate of speed to be attained is well grounded, 
so that if the Forban does not quite reach the 





speed promised, she will be somewhere in the 
neighbourhood of it. Messrs. Yarrow have for 
some time past been offering 30 knots if any 
Government cares to pay for it ; and, naturally, 
these excessive speeds are costly. Our own Go- 
vernment have not thought it necessary to stipu- 
late for the best that can be done, and doubtless 
we shall again see the British Navy ceding the 
ride of place toa foreign Power in this respect. 
he Forban is considerably less than the de- 
stroyers, being but 144 ft. 3 in. long and 15 ft. 3 in. 
wide, her draught being 10 ft., and her displace- 
ment 130 tons. The indicated horse-power ex- 
ected is 3200. She will be a first-class torpedo- 
oat. M. Normand has already made a speed of 
27.22 knots with a vessel of this size when exerting 
2700 indicated horse-power. Experience at these 
excessively high speeds is rare at present, but M. 
Normand has as much of it at his command as 
most persons. On the figures quoted, however, it 
seems as if the estimate were somewhat sanguine. 

It will be remembered that the Nibbio, a torpedo- 
boat built for the Italian Navy by Mr. Schichau, of 
Elbing, made 26.8 knots so long ago as 1888, This 
vessel was 151 ft. 8 in. long, 17 ft. wide, and 
7 ft. 6 in. draught. She had two locomotive 
boilers, and tri-compound engines. The indicated 
horse-power was stated to have been 2000, and 
the air pressure 1} in. The displacement on trial 
was 145 tons, of which 14 tons were coal and 74 
tons crew, torpedoes, equipment, spare gear, &c. 
The Nibbio was illustrated and described in our 
issue of December 6, 1889. Since that time Mr. 
Schichau has attained a higher speed, his best 
figure being, we believe, 27.4 knots. 

The trials of the other torpedo-boat destroyers 
will be looked forward to with interest. The orders 
have been widely distributed, so that many firms of 
engineers and shipbuilders will have a chance of 
burning their fingers with this very ticklish kind of 
craft, and water-tube boilers of all kinds are to be 
tested, including the Thornycroft, Yarrow, Nor- 
mand, White, Babcock, and Blechynden. 





SUBMARINE TELEGRAPH 
ENTERPRISE. 

Wits the exception of the Brest and St. Pierre 
cable, which was broken in April, 1893, and the 
Valentia and Heart’s Content cable, which was 
broken in July, 1893, the cables and land lines of 
the Anglo-American Telegraph Company, Limited, 
are reported to be in good working order. The 
company’s steamer Minia, and the Telegraph Con- 
struction and Maintenance Company’s steamer 
Calabria, were engaged last summer and autumn in 
endeavouring to repair the two broken cables, but 
they were unsuccessful in both cases, owing to the 
prevalence of unfavourable weather. In view of 
the age of the company’s cables and the necessity 
for assuring the efficiency of the company’s service, 
the directors of the Anglo-American Company have 
decided to lay a new cable from Ireland to New- 
foundland in the course of next summer. A con- 
tract has accordingly been entered into with the 
Telegraph Construction and Maintenance Com- 
pany, Limited, for the manufacture and sub- 
mersion of 1955 miles of cable between Valen- 
tia, Ireland, and Heart’s Content, Newfound- 
land. The price to be paid for this cable is 
450,000/., which will be provided for out of the 
renewal fund. The cable will be superior in strength 
and carrying capacity to any cable yet laid across 
the Atlantic. In consequence of the large deduc- 
tion proposed to be made from the renewal fund to 
provide for the cost of the new cable, it will be 
egeeag A to resume allocations from revenue 
to the fund, if it is to be maintained at the level 
of 1,000,000/., at which it was proposed some 
years since to keep it. In the course of the six 
months ending December 31, 1893, the fund was 
carried to 1,022,956/. by interest received on 
investments ; but it was brought down again to 
1,005,0701. by an expenditure of 17,8861. in con- 
nection with the abortive efforts to repair the 
Valentia and Heart’s Content cable, 1874. The 
1,005,0707. representing the renewal fund at the 
close of 1893 was made up as follows: Value of 
cable, 80,005/.; sundry securities, 923,307/.; and 
cash not yet invested, 1758). The expenditure made 
by the company in the repair of cables in the second 
half of 1893 was 12,648/., made up as under: 
Expenses of steamer Minia, 12,278/.; value of 
ake expended, 370/. Under the terms of a con- 
tract dated June 17, 1893, with the Portuguese 





Government, the Brazilian Submarine Telegraph 
Company and the Eastern Telegraph Company 
have secured an additional ten years of their 
respective privileges under existing Portuguese 
concessions. To obtain this extension the Eastern 
Telegraph Company undertook to connect Lisbon 
and the Eastern Telegraph Company’s general 
system with the Azores, and a cable was accordingly 
laid in the course of August, 1893. The two com- 
panies hold a large proportion of the shares in the 
Europe and Azores Telegraph Company, which 
has been formed to work the new line. A cable 
has also been laid from Zanzibar to the Seychelles 
and the Mauritius, under an agreement with Her 
Majesty’s Government and the Eastern and South 
African —— Company, thus connecting these 
colonies with the Eastern Telegraph Company’s 
general system. The Eastern Telegraph Company 
has five steamers engaged inthe repair and renewal of 
cables, viz., the John Pender, the Chiltern, the 
Electra, the Mirror,and the Amber. The expenses of 
these five steamers in the second half of 1893 were 
46,009/., of which, however, 20,4811. was charged 
to other companies for hire of the steamers for the 
purpose of cable repairs. Including the amount 
paid for insurance of cables on board ship, the 
value of cable used, and sundry other expenses, 
the definitive outlay made by the Eastern Telegraph 
Company in the repair and renewal of cables in the 
six months ending September 30, 1893, was 31,9061. 
The John Pender was engaged in repairing the Vigo 
and Lisbon cable, and also in repairing the Loanda 
and St. Thomé cable (twice) for the West African 
Telegraph Company. The Chiltern was engaged in 
repairing the Suez and Suakim No. 1 cable (twice), 
the Aden and Bombay No. 1 cable, the Suez and Aden 
No. 3 cable, the Suez and Aden No. 2 cable, the 
Suakim and Perim cable (twice), the Perim and Aden 
No. 1 cable, and the Suakim and Aden No. 2 cable. 
The Chiltern was also employed repairing the Aden 
and Zanzibar cable for the Eastern and South 
African Telegraph Company. The Electra was 
engaged in repairing the Lisbon and Gibraltar 
No. 1 cable, the Porthcurnow and Lisbon No. 1 
cable, and the Porthcurnow and Vigo cable. The 
Electra was also engaged in repairing the Falmouth 
and Bilbao cable for the Direct Spanish Telegraph 
Company. The Mirror was engaged in repairing 
the Gibraltar and Tangier cable (twice), the Lisbon 
and Gibraltar No. 1 cable (twice), and the Vigo 
and Lisbon cable, The Mirror was further occupied 
in the repair of the St. Vincent and Pernambuco 
cable for the Brazilian Submarine Telegraph Com 
pany. The Amber was engaged in repairing the 
Corfu and Qtranto cable, the Bona and Malta 
No. 1 cable, and the Bona and Malta No. 2 cable. 
In the course of the six months ending September 
30, 1893, 35,5057. was transferred from the reserve 
fund to — towards the cost of the Aden and 
Bombay No. 3 cable. It should be noted that 
since its formation the reserve fund has furnished 
1,292,328/. towards the cost of new cables, land 
lines, instruments, &c. The most considerable of 
the allocations from the reserve fund were 300,0001. 
for the triplicate Red Sea and other cables, 1884 ; 
315,000/. for the triplicate Porthcurnow and Malta 
cable and extension to Zante, 1888 ; 249,4791. for 
the quadruplicate Red Sea cable, 1890 and 1891 ; 
and 169,2301. for the triplicate Aden and Bombay 
cable , 1891. 





NOTES. 
RaILtway TRAFFIC IN IRELAND, 


THE railway system of Ireland now extends to 
2742 miles, and an official return just issued shows 
that the receipts for 1893 totalled 3,177,3761., an 
increase of 74,000/. when comparison is made with 
1892, and of 30,000/. over the year 1891, when the 
receipts were higher than for any previous year. 
In ten years, although there has been but an addi- 
tion of only 175 miles, the receipts have increased 
390,000/., so that the average receipts per mile have 
gone up from 10731. to nearly 1160/. This increase, 
too, is fairly divided between passengers and goods, 
and, therefore, reflects on the general improvement 
of the industries of the country. Asa rule, the 
proportion of passenger to the total traftic receipts 
is about 53 per cent., a more equal division than in 
Britain. The goods receipts, however, increased 
at a slightly greater ratio in recent years than the 
payments by passengers. Herein one finds some 
encouragement for the belief in an extension of 
traffic. With the official railway returns is included 
& suggestive report as to the banking account of the 
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people. And from this we note that the net deposits 
in deposit and joint stock banks have increased dur- 
ing the year by 477,000I., and that the amountof such 
deposits, 35.85 millions, is the highest on record. 
In savings banks there has been an increase of 
48,000I., the total being about 6.22 millions. Since 
June, too, there has been an increase at a greater 
ratio, the amount in the Post Office Bank having 
increased in six months 208,000/. Moreover, the 
bank-note circulation has, since the same date, 
increased by about half a million, so that there is 
every indication of greater commercial activity and 
confidence. 


THE Simpiton TUNNEL. 

A company formed last year has contracted with 
the Jura-Simplon Railway Company about the con- 
struction of a tunnel through the Simplon. There 
are two projects. The one of these, by M. Lommel, 
comprises a double line through the tunnel ; the 
borings will be undertaken at a height of 2200 ft. 
above the level of the sea. The tunnel will be 
114 miles, and the costs are calculated at about 
4,300,000/. According to the second plan, the 
tunnel would be got through at a somewhat lower 
level, and there would be only one line of rails. 
This reduces the cost to about half of the amount 
mentioned above, and the tunnel, it is expected, 
can be completed in 53 years. Both plans suffer 
from the drawback that there will be a rapid fall on 
the Italian side, about 1 in 42. It has been pro- 
posed to construct a shaft of some 1800 ft. depth in 
the interior of the mountain, whereby better con- 
ditions would be obtained, as regards temperature. 
This latter is an important point, as it is expected 
that the temperature in the interior of the moun- 
tain will be as much as 95 deg. Fahr. 


ProposeD NEw BripcE at BRISBANE. 

The old bridge over the Brisbane River, con- 
necting the two portions of the city of that name, 
was partially destroyed in the great floods of 
February, 1893, which wrought so much damage in 
all parts of the colony. It was then decided by the 
Government to build a new bridge, to the designs 
of Mr. Alfred B. Brady, the colony engineer for 
new bridges. The plans for the new structure 
have now been completed. The bridge will con- 
sist of six 170-ft. spans, having three hog-backed 
main girders in each span ; the depth of the girders 
will be 22 ft. at the centres and 10 ft. at the ends, 
the material being mild steel. There are two 
systems of triangulation. The roadway is divided 
by the central girder into two parts, each about 
24 ft. wide. The pathways, each 10 ft. wide, are 
carried on brackets outside the main girders. The 
piers will each consist of three cast-iron cylinders, 
sunk to a depth of from 60 ft. to 90 ft. below high- 
water mark. The lower portion of these cylinders 
will be 10 ft. in diameter, which will be reduced to 
6 ft. in diameter at and immediately below the girder 
seats. Considerable trouble has been expended in 
endeavouring to soften the natural innate ugliness 
of the girder type of construction. To this end the 
masonry of the approaches has been very carefully 
designed, and the exposed portions of the cylinders 
are relieved with mouldings. The arch type of con- 
struction, though offering great advantages from 
the esthetic point of view, was inadmissible in the 
present instance, as it was imperative to give as 
wide a flood area as possible, for even though the 
roadway level has been raised some 2 ft. above that 
of the old bridge, still exceptional floods will, it is 
expected, cover the roadway near the lower of the 
two abutments to a depth of 2 ft. or 3 ft. At this 
particular abutment the current is, however, not 
very strong, and no danger of a second failure is 
anticipated. The construction of the girders is to 
be carried out in the colony, and the total cost of 
the structure is estimated at 100,000/. to 110,0001. 
The work is expected to be completed in 24 years. 


MANCHESTER Canal PRosPEcts. 

The meeting of the shareholders of the Man- 
chester Ship Canal on Wednesday of this week was 
probably the most cheering yet held, for hopes 
have been realised and prospects are favourable. 
At the beginning of the proceedings, too, it was 
announced that the Queen had signified officially 
her intention of formally opening the canal if she 
was able to do so, or, in other words, if 


her health would permit. This royal recognition 
of the efforts of the engineers and shareholders 
cannot but be gratifying, as it is deserved. As to 
the efficiency of the canal, it was reported that 
vessels drawing 21} ft. of water had been brought 
up to Manchester, and the work of still further 








deepening the canal is proceeding satisfactorily. As 
to finances, the directors were able to report that 
the estimate made in June last that 14 millions 
would be required to complete the works will be 
ample. Indeed, there may be a surplus, but in 
any case, as there are still 500,000/. of the 
Manchester Corporation loan to utilise, and as 
there are 384,000). in hand of accumulated 
Bridgewater Canal revenue and 50,000/. for the 
sale of plant, 934,000. are available for other 
works, and already the expenditure of 134,0001. 
has been sanctioned. The prospects of an export 
trade are favourable. There has been considerable 
capital expenditure at Partington to make it a coal 
port, and some large ‘‘tips” have been established, 
The response has been immediate, a very large 
trade havingalready sprung up. Many steamers after 
discharging at Manchester call at Partington and load 
with coal, and steamers have ag come up the 
canal in order to load coal. r. Marshall Stevens 
states that one contract has been made for 60,000 
tons of South Yorkshire coal to be shipped during 
the next six months at Runcorn and Saltport. The 
import trade is satisfactory. In addition to regular 
traders to home ports, America, Africa, the prin- 
cipal Mediterranean ports and North European 
ports, many tramp steamers have sailed up the canal 
bringing timber, dyewoods, papermaking materials, 
cargoes of ore, slates, and other articles. Steamers 
are now making for the port with oil, resin, cork- 
wood, and other materials. There have been four 
cotton steamers to Manchester, and another is due. 


Tue PurcuasE Price or TRAMWAYS. 


There has been occasion for both the Scotch and 
English law courts to determine the question of 
the value to be put on tramways purchased by 
corporations according to the Act of 1870, and 
although the points in each case were alike, the 
decisions are completely at variance. In the Court 
of Session, Lord Low has just given decision on the 

uestion on the appeal of the Kdinburgh Tramway 
y sesceeel against the valuation of Mr. Henry 
Tennent, arbiter. The clause in the Act gives 
power to the local authority to purchase ‘‘ the 
undertaking upon terms of paying the then value 
(exclusive of any allowance for past or future 
profits of the undertaking, or any compensation for 
compulsory sale, or other consideration whatsoever) 
of the tramway and all lands, buildings, works, 
materials, and plant of the company suitable to and 
used by them forthe purpose of their undertaking.” 
Mr. Tennent based his awards on actual cost and 
outlays, less depreciation, as did Sir Frederick 
Bramwell in valuing the tramway of the London 
Street Tramway Company’s line which the London 
County Council have acquired. Both arbiters 
refused to consider in their award the tramways 
companies’ plea that the value of the undertaking 
was the rental value of the lines capitalised 
at a certain number of years’ purchase. Lord 
Low, of the Court of Session, agrees with the 
arbiter, and ‘‘ respectfully dissents” from the 
judgment of Mr. Justice Mathew and Mr. Justice 
Collins, of the English court, in their judgment 
in favour of rental value. The whole question 
turns on the meaning of ‘‘ undertaking” in the 
clause quoted. No definition is given in the Act 
of ‘‘ undertaking,” but Lord Low believes that the 
Legislature regarded “undertaking” and ‘‘tramways”’ 
as synonymous terms. The company, however, 
argued that if ‘‘ tramways” meant ‘‘ tramwa: 
lines” it must be read as the tramway line whic 
the purchasers were entitled to use for the pur- 
pose of earning profit. That seemed to his lordship 
to be inconsistent with the provision that the value 
to be paid for the tramways was to be exclusive of 
past or future 
eminence as Mr. Tennent and Sir Frederick Bram- 
well had come to the conclusion that it was impos- 
sible to value on the basis of tramway lines with an 
allowance for profits. He therefore came to the 
conclusion that ‘‘no allowance for profits” meant 
that in valuing the tramways the referee was 
not to take into consideration, either directly 
or indirectly, past or future profits. As to 
the right to use the tramways, it was con- 
tended that the company only obtained a con- 
cession for twenty-one years to lay down, main- 
tain, and own the lines, and that the value of these 
lines consisted merely in their adaptability to flange- 
wheeled vehicles. Lord Low decided that the com- 
pany had got the use of the streets without paying, 
but the Act gave the local authority the right to ac- 
quire the tramways at the end of twenty-one years, 


profits. Two men of such great} ¢ 





and he did not see anything inequitable in a provi- 
sion that upon the local authority acquiring by pay- 
ment everything for which the company had paid 
money, they were not to have the right to acquire 
that for which the company had paid nothing, with- 
out price. He was therefore of opinion that the 
— were not entitled to compensation for the 
oss of the exclusive right to use the tramways. 
It may be interesting to note briefly the reasons 
given by Judges Mathewand Collins for coming to an 
opposite finding.* Mr. Justice Mathew said that 
‘*the then value” were the important words, and 
‘‘value” had awell-ascertained meaning, and is to be 
interpreted as in the Acts relating to rating. More- 
over, if Parliament had intended a tramway to be sold 
at the end of twenty-one years as mere material in 
situ, less depreciation, it would have been expressly 
stated. Mr. Justice Collins went further, and 
affirmed that in undertaking to sell to the County 
Council, the company ‘‘agreed to sell their whole 
undertaking with the rights thereto attached ”—not 
merely ‘ the thing,” but also “‘the right to use it.” 
‘* What the company are entitled to is the ‘then 
value ’ of the thing sold, measured in the ordinary 
way in which a hereditament is measured—namely, 
by reference to what can be made by the use of it.” 
The question will now go for decision to the House 
of Lords. This is desirable, for not only is the 
point involved of first importance, but the difference 
in value in each case is very considerable ; being 
80,0001. in the case of the Edinburgh tramway. 





McPHAIL AND SIMPSONS’ STEAM GENE- 
RATOR AND SUPERHEATER. 
To THE EpiTor or ENGINEERING. 

Srr,—I have just read, in your issue of the 16th inst., 
a@ communication from Mr. Crosland on the advantages 
of superheating, and describing an apparatus called 
‘*McPhail and Simpsons’ Steam Generator and Super- 
heater,” as applied to an ordinary Lancashire boiler, 
and giving the results of elaborate trials which he has 
conducted with and without the application of this 
apparatus. 

ew engineers with lengthened experience will gainsay 
the advantages of superheating in many forms of the 
application of steam power. At one time it was much 
more resorted to than now; but that the difficulty of 
regulating the bag poor of the steam supplied to the 
engine had much, if anything, to do with its falling into 
disuse, as suggested by Mr. Crosland, is, I think, hardly 
correct, as, in marine engines at any rate, where the 
superheating surface was in excess, it was usually a mere 
matter of regulating stop-valves te supply the requisite 
mixture of superheated and non-superheated steam to 
insure any temperature desired. 

Mr. Crosland then describes the apparatus alluded to, 
in which this supposed objection does not exist, as the 
steam, after leaving the superheater at the back of the 
boiler, is passed through a number of pipes or flues in the 
boiler, and is thus used as the hot furnace gases are in an 
ordinary flue, to heat the water of the boiler. After 
which, at a ange of only 9 deg. above that of the 
steam in the boiler, it is led to the engine. 

Well, I hardly think this apparatus can be correctly 
described as a superheater, or that the advantages of 
superheating are very conspicuous in its use, seeing that 
the steam used per indicated horse-power in the one 


instance was 28:88 + 19 _ 18.9) jb., and 18.76 Ib. in the 


other. 

Although it is not therefore much of a superheater, it 
forms a great addition to the boiler surface, and I think 
it would be nearer the mark to consider it in this light, 
as the application of what is equivalent to a tubulous 
boiler, with about half the heating surface of the boiler 
itself, to work with the same furnace gases. 

The considerable economy obtained is entirely due to 
this cause (increase in the heating surface of the boiler), 
and not to the application of the principle of superheat- 
ing, as usually understood. 

Moreover the results obtained, and the comparison 
made, is that of the performance of a badly proportioned 
boiler to the work required of it, with one of more suit- 
able proportions, and which would have been at once 
apparent by a comparison of the temperatures of the 
‘urnace gas in the chimney. Unfortunately Mr. Crosland 
omits to state what that was in the first instance, but 
gives it in the last. I have, however, deduced it from 
the heat said to be lost in the chimney gas by assumin 
the specific heat at .24 (a common figure for it), and fin 
that with the boiler alone at work the temperature in 
the chimney must have been 1116 deg., while in the latter 
instance it is noted at 532 deg. ; which shows pretty con- 
clusively how the boiler in the first instance was propor- 
tioned to the work required of it. 

But with reference to the principal feature of the ex- 

riments, a most remarkable result appears to have 

nm obtained, which, if the surfaces were ootiy clean 
and the conditions in other respects similar, is difficult 
to understand. From an examination of the results I 
find that in the first trials the heat supplied per square 
foot of heating surface per minute was 171.23 and 154.50 
units, of which 95.00 and 89,12 were transmitted to the 
water, or .555 and.577 of the amounts respectively, while 





* See ENGINEERING, page 144 ante. 
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in the latter (with the apparatus) the heat +‘ -¥" was 
only 72.097 units, or less than half that of the former 
trials, and the amount transmitted was 54.74 units, or 
-759 of that supplied. We have, therefore, in the first 


trials, 555 ; O77 .566 of the heat supplied per square 


foot, transmitted tothe water, and in the second, as much 
as .759, an increase of 34.1 per cent. And when we bear 
in mind that about 66.33 per cent. of the heating surface 
in the latter was identically the same as in the former, 
and presuming the rate of transmission in this portion 
to have been the same as on the former occasion—which 
we are warranted in doing, from the close conformity to a 
uniform ratio of transmission observed through the wide 
range of the Research Committee’s trials—it follows that 
this very high figure (.759) must have been obtained from 
an immensely superior transmission through the remain- 
ing 33.33 per cent. of surface; and which on the above 
assumption would require to be at the rate of about 1.145 
in order to give .7590n the whole. Of course that is im- 
—s but if the results are correct it would require to 

the case, or we have the anomaly of the application of 
additional heating surface at the end of a boiler, to absorb 
some of the heat of the waste gases, increasing the rate 
of transmission in the original surface, 

Then, with reference to the air supply, I think it a pity 
to record such important results as the analyses of the fur- 
nace gases in an incomplete form. In the first instance, the 
analyses account for only 18.13 lb. of air per pound of 
coal, to which small additions are made that do not ap- 
pear to be warranted by the analyses, while the hydrogen 
of the coal, which, without any surplus, requires 1.52 lb. 
of air, is not included. 

I consider the publication of engine and boiler trials of 
great interest and importance, but in order that they may 
be of value it is necessary that they should be set forth in 
the fullest detail, to admit of verification and investiga- 
tion, as well as with accuracy, otherwise they may 4 
and not infrequently are, most misleading. 

In conclusion, I would only further add that the 
apparatus Mr. Crosland has brought to notice may, as a 
makeshift for increasing the capabilities of a badly pro- 
portioned boiler to the work required of it, be admissible ; 
but it can never be regarded as of much account in suit- 
ably proportioned boilers. 

I remain, Sir, yours faithfully, 
JostaH McGReEcor, 
78, Queen Victoria-street, London, E.C., 
February 27, 1894. 





BALANCING ENGINES. 
To THE Eprror OF ENGINEERING. 
Srr,—Being much interested in Mr. Rolfe’s letters on 
the balancing of locomotives, and quite concurring in his 
opinion that the crank is the proper place to put the 
balance-weights, I inclose a sketch showing the plan I 
have adopted in several cranks with Worsdell’s disc jaws, 
which form lends itself singularly well for the adoption 
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of balance-weights, and which I think you will with 
me in pronouncing a neat, symmetrical, and solid job. 

I cannot understand Mr. a remarks about 
Stephenson’s three-cylinder engine, illustrated in ‘‘ Rail- 
way Machinery,” having a jacketed tube in the firebox 
for the connecting-rod to work through. One wonders 
how and when he looked at the illustration in question. 

Yours — 
J. F. TYRRELL, 
Stamp End Works, Lincoln, February 14, 1894. 





To THE Eprror 07 ENGINEERING. 

Sir,—Will you allow me to ask ‘* J. D. T.” to kindly 
explain what he means by “‘ remarkable instances of loco- 
motive design.” Is there anything remarkable in an 
18-in, insidecylinder engine having revolving parts =7241b. 
and reciprocating = 496 lb., or an American outside 
cylinder engine with 5201b. revolving in driving wheel 
and 260 lb. in trailing, and reciprocating = 500 lb.? Let 
him make a specific charge “‘ or hereafter hold his peace.” 
If he alludes to the remarkable results I obtained b 
applying his own methods to the above two engines, well, 
that is hisaffair, not mine. I ‘now they were remarkable ; 
that is why I drew attention to them. 
“J. D. 'T.” reminds me of a mar at chess who won’t be 
mated. At the outset of this discussion, he proposes to 
couple driving and trailing wheels and put equal weights 
in each, balancing all the moving parts (4th agraph, 
page 76). I object to this, and he then modifies it by 
saying he would make the driving weight “‘ slightly pre- 
ponderate ” (bottom of page 174). This in itself is a conces- 
sion to be grateful for; but ‘‘ slightly preponderate ” is 
an elastic term; if, taking the first of the above cases 
the four-coupled inside engine mentioned in my last 
etter) he will stretch it to mean “‘ four times greater 
than,” I will agree with him. But I do not think 
he will do that, unless he has graduated in the House 
of Commons. Well,' I renew my objections, and 
show the result of his methods; and behold, this week 


no means follows) that in outside-cylinder engines a 
lead weight in driving and cast iron or steel in trail- 
ing will give same unbalanced vertical stresses, thereby 
implying that my method is right, because equal vertical 
stresses can only be obtained by balancing all the revolv- 
ing weight in its own wheel, and equal amounts of recipro- 
cating weight in each wheel. (They can be obtained in 
another way : by leaving unbalan 

ing weight in dr 

ciprocatin 
trailin have W. 
vertically in each wheel in opposite directions ; of course 
this is mere quibbling, but it is what “J. D. T.’s” meth 


talked of puttin 
what woul 
I do not care a rap whether they have equal bulks 
or not, although we generally associate the two together 
in English practice, lead cores rege J unknown, I believe, | as in Molesworth, but reduces it to the neater form 
here. Well, “J.D. T.,” seeing t 

comes along and says in effect: L 

it is true I said I would put in equal weights, but I meant 
equal ‘bulks;’ any baa ip — \ vows and “ed st 
iron, so what you thought wou e . each, wou. 

be 300 Ib. and 450 lb. respectively.” my expression 
letter, bottom of page 174, fourth line from bottom, shows 


iving wheel, balancing none of the re- 


wheel ; we should then have W lb. unbalanced 


amounts to, as I showed last week.) 
Now he said nothing about lead cores before ; when he | 1 


you infer but equal masses at equal radii? 


e error of his ways, 
**Oh yes, my dear Sir, 


A reference to his 


that his previous remarks in the same paragraph applied 
to inside engines ; and he says nothing about le 


wrought iron, a few being cast steel. 


well, a politician. ‘ 
It is gratifying to know that ‘‘J. D. T.” can so nicely 
adjust hi 


off. In any case there remains the pull due to crank 
from first principles. If there are any parts that have 


increased, I should say they were the crank axles, and 
to the engineer or not, the stresses I allude to have con- 
tributed to the present dimensions. ; : 

By the bye feotens leaving the question of weights in 
wheels), ‘‘J. D. T.” deplores the increasing failures of 
springs, and yet the one part that would suffer from his 
methods of balancing would be the springs. I could 
= him some information on this head that might alter 
is opinions. 


driver’s duties and capabilities when on the road (the 


fixed. You can drag an axle along somehow, however 


uite unnecessary for “J. D. T.” to inform me that 
y na do finish a trip with a hot big-end. There are 
hot journals and hot journals. Taking a case where a big- 
end is so bad as to attract a driver’s attention when run- 
ning (supposing him to have a not abnormally sensitive 
nose), what could he do to it, with a view to running 
another fifty miles, except slack it out a bit, and as by 
hypothesis he knows it 7s hot, he would pull up with the 


the boiler, he grants that the crank-weights are hangin 
down out of the driver’s way. Asa matter of fact, wit 
most engines of this kind (7.¢c., with big drivin 
would be difficult to get at the big-ends at all from the 
foot-plate. 


other matter. 2 
In my letter, January 12, I said that Rankine’s method 
of balancing a locomotive was wrong. 





D2 Contre tine of 
E LH Merght 


C: 


worth. I only noticed this a few weeks back, as it is 
not in my copy, an ancientone; but I find it dates back 
at least twelve years. Now, I borrowed Rankine’s 
‘*Steam” this week, and I find that he has been mis- 








he comes up smiling, and ingenuously remarks (what by 


interpreted altogether, and although men, actually 


° . W lb. of it i -1 —I 
weight therein, but balancing W lb. of it in rh lees ei a, Ree xtuteh b-a 


not seen . f : : hard] 
Rankine’s ‘‘Steam,” but the extract given in Moles- ah ane: Mom pone ape Po The 


engaged in balancing engines, will not do so out of a book, 
still it is not necessary to apologise for calling attention 
to this with a view to its correction. Well, he does not 
tell you to put the centre line of each balance-weight at 
135 deg. with each crank. What he does is to take a 
plane A OB through the axis of wheel, making 135 deg. 
with each crank, and use OB as initial line for each 
W lb. of the revolv- | balance-weight angle. 


For angle of L.H counterweight, Rankine gives 


b+a 


pomonins to his notation), and since tan (45 deg. — 5) = 


tan 6 a : ae 
li, MU the ] ) % 
t ’ e lines O D; OE are coincident. He 


‘‘equal weights” in coupled wheels, | also gives for each weight the expression 


We,/@re 
vea/ he 


We 
“a ’ 
/2. 7 cos i 


thus avoiding squaring and extracting. This agrees with 


We b+4 seog, 


r 2b 


say Ser ead cores! but mine is the more convenient one, because when 
for them ; they are to remain in their parlous state, I looking out tan 6 in getting the angle for counter- 
suppose ; besides, he was talking of English practice | weight, we should take out sec 5 at same time; then 
(saying what we ought to do), and most of our wheels are | when getting out the weight we should have every- 
g § I will merely thing to hand; with Rankine’s formula, a person would 
remark that this procedure on his part is worthy of—| have to make another search for cos 7, to say nothing of 
- V2, Fa yase of soonie, he “ee know to at least org 
‘ sty places. course there is very little ‘‘in it,” so to spea’ 
is compression as to alway 4 moon i big-end off | Fut still, when constructing formule, you try and arrive 
the crankpin on dead centres ; it sounds like yr pe atthe most convenient forms. (In Rankine’s formula, the 
for any given speed, a constant steam pressure and cut- sign of equality is missing.) 


his angle 6 is only for single engines ; in coupled 


webs, pin, and hoops, say 460 lb, at crankpin. I do not ines it depends on other variables than th ft: f 
suppose any engineer sits down to design a crank axle pa aaa mes Ee te tes ees ere 


In letter of February 9, in the 22nd line, read 258 for 


been by experience gradually built up to their present ee: ‘ ‘ A sir rs ape 
ft: He as steam pressure and piston diameter have ona iy preod oe * ea Mg leipactng* bo 
inside and outside rods, And I opine that, unconsciously ren pens gh gal I was alluding to wheels being 


Brighton Works, February 19, 1894. H. Rorre, 





ENGINE-ROOM COMPLEMENTS OF 
WARSHIPS. 
To THE Epiror oF ENGINEERING. 
Srr,—I am sorry to see this old sore opened up again, 


«ops : : namely, mechanic versus stoker in the engine-room staff. 

Without a to use your columns, Sir, to discuss a peepee wing: gem disgusted reading such clap-trap non. 
drivers, being such an omniscient class, may be credited | 8©"S¢, and enter he poet against such, and I am pre- 
with that amount of knowledge at least), I would remark | Pared to prove that wt: good an all-round man as 
that, although desirable that a driver should “‘ get there” | 9°Y mechanic in the Navy, or those who take their part, 
if possible, yet, between being decently nervous, and and if you will be so kind as to insert this short letter, I 
experimenting with a hot big-end, there is a great gulf | Will prove it, which will make things worse for mechanics 
. than they are at present. I have plenty of ex 


rience in 


sate me “ » ;, | merchant and war ships. Again hoping you will give mea 
bad it is, but a big-end would soon cry “ Halt!” It is fair field and no favour in your valuable paper. 


Glasgow, February 24, 1894. Curer STOKER. 





GREAT WESTERN RAILWAY TRAIN 
SERVICE. 
To THE EviTor OF ENGINEERING. 
Sir,—I have read with particular interest your article 


crank nearly on top centre; he could then knock the| on the strange policy of the Great Western Railway in 
cotter up a bit, or ease the bolt in case of a big-end like | regard to its train service, in your issue of February 2, 
that on Webb’s compounds (which, by the bye, is the | and am pleased to cee such a fair discussion of the ques- 
neatest big-end I have seen), and the crank weights would | tion, I can corroborate it from my own experience, and 
be right out of his way. As to his extending his person over | ag J hail from the West of England, I follow with more 
connecting-rods, they would be there in any case, weighted | than usual interest the doings of this road. Thecompany 
crank or not, and by his talking of their being close to appears to consider that the title of “Great” Western 
suffices to keep it in the lead, but in train service and 
| some other matters the road does not deserve this title. 
wheels) it] When in England in 1890 I travelled over the Great 


Western Railway frequently, between London, Bath, 
Bristol, Exeter, Gloucester, and Cardiff, and was sur- 


Thanking “J.D. T.” for his figures in the last para-| prised at the slowness and unpunctuality of the trains, 
graph, which are of interest, I ask for a few lines for an-| and the many unnecessary delays, due, apparently, to 


carelessness in operating and lack of spirit on the part of 
the employés. A 25 miles an hour — (!) is a bright 
of corridor cars 
reat Western is 
undoubtedly at the head of those roads in England which 
cannot grasp the idea that traffic can be encouraged by 
good train service. It is not enough to put on more 
trains, but it must be seen to that they are run when and 
where they are needed for existing traffic, and to encou- 
rage new traffic, and that they are run at reasonable 
speed and on time. The track is good, the cars are good, 
and the locomotives are good (though I do not quite like 
the six-wheel singles), but in regard to operating, every- 
thing is slipshod and inefficient. Time and again have 
I found expresses blocked outside a station (notably 
Swindon), use some switching movements were 
being made instead of giving the express the right of 
way, and this has been followed by unconscionably long 
delays at the stations. Where the head of the trouble 
lies I cannot, of course, say ; but the directors should 
know how lacking the road is in proper principles of 
operation, and should see that something is done to stir 
things up and to keep them from relapsing into the pre- 
sent notorious condition. : 
Experience of a slow cab and a late arrival at Padding- 
ton, with a consequent anxious wait in line at the ticket 
office, and a rush for the nearest compartment, leads me 
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to again express the wonder whether any improvement 
will ever be introduced upon the present ticket and 
baggage systems. Here I can buy my ticket at any time 
and use it any time, and have not to go to the station to 
buy it, while if I happen to be late and just catch the 
train, I can walk through the cars to look for a convenient 
seat after the train has started. The increasing use of 
the truck or ‘‘ bogie” in England does not seem to bear 
out the statements of your correspondent ‘*A Carriage- 
Builder,” who also fails to see that among the advantages 
of the American car are (1) putting only two people in 
each seat, and (2) letting all passengers face the same way, 
instead of seating them knee to knee and face to face. 
The rocking depends upon the condition of car and track, 
and it was perfectly easy to shave on the ‘‘ Exposition 
Flyer ” at 65 miles an hour, the trucks taking the curves 
much better than rigid axles. 
Yours very truly, 
K. E. Russett TratMan, C.E. 
103, Tribune Building, New York, U.S.A., 
February 15, 1894. 





EMPLOYERS’ LIABILITY. 
To THE EpITOR OF ENGINEERING. 

S1r,—Having read the letters of your correspondents, 
‘¢ Employers ” and Mr. C. E. Stretton, re contracting out, 
T should be glad if you would allow me, as amember of the 
London and North-Western Railway Company’s Mutual 
Insurance Society, ‘‘ Running Department,” to give you 
my reasons why we should not be justified in expecting 
the railway company to continue their present contribu- 
tions to our society, in the event of the Liability Bill 
passing without the insertion of the contracting-out clause. 

Under the present arrangement our society pays the 
representatives of its members a certain sum, according 
to class, in cases of death from natural causes, the com- 
pany giving a further grant of 10/., 77. 10:., and 5I, re- 
spectively, there being three classes, In cases of acci- 
dental death whilst on duty, the company give 50/., 
471, 10s., and 25/., according to class, without any ques- 
tion as to their liability, so that you will see that under 
the present arrangement we are sure of compensation 
being paid to our relatives in every case, without running 
the great risk of litigation. In addition to this, it is 
generally the rule to give the widow of any man, who has 
unfortunately met with a fatal accident, the privilege of 
lodging any foreign engineer and fireman, who may be 
booked off duty, where there are no company’s lodging- 
houses, and where there are company’s lodging-houses 
the matron is usually one of the workmen’s widows. 

In addition to the above arrangements, the company 
‘ guarantee to pay any of the members who may have met 
with an accideat which rendcrs them temporarily unable to 
follow their employment, the following payments: Engine- 
men, ll, 1s.; firemen, &c., 14s.; cleaners, &c., 7s. per 
w«ek for 52 weeks. Those men who are so unfortunate 
as to lose any of their limbs are found suitable employ- 
ment, when ready for work. Under this arrangement 
hundreds of men have received accident pry who would 
never have got a penny under the Liability Bill. The acci- 
dent payments are paid to the members without any con- 
tribution being paid for them, and I do not think that 
there is an insura1ce soc e‘y, or friendly society, anyw here 
that gives the same benefits for such a low contribution, 
viz., about 3d., 2d., and 1d. per week. The rye pe 
have given us to understand that, in the event of the 
Liability Bill passing, as the Government wish to pass it, 
they cannot continue to contribute to our society as at 
present, but that they will continue to do as they did 
previous to 1880, that is, to make the allowance in the 
cases of natural death. 

I do not think any one who properly understands our 
position can blame them for taking this step, as it is 
only doing justice to themselves, for if they continued to 
contribute as they do at present, they would give their 
grant to every case as it arose, and still be liable to be 
proceeded against, under the Act, by any one who thought 
he had a good case. I may also add that I do not think 
that the great majority of the trades unionists understand 
our position. We acknowledge the necessity of the 
Liability Bill in a good many cases, but we do not want 
a thing forced upon us that does not give us the same ad- 
vantages that we now enjoy, neither do we wish to inter- 
fere with them obtaining a measure that they think 
necessary for themselves. 

I may also add that I and two more fellow-workmen 
had a short interview with a prominent member on the 
Government side of the House, and he told us that we 
had the labour members against us, their argument being 
that, so long as we were so well off in our insurance 
societies, which they did not deny we were, we would not 
join the trades unions, so that it appears to me that all 
the consideration they have for us is to try and destroy 
our insurance societies, and drive us into the trade 
unions. In conclusion, I sincerely hope that the Govern- 
ment will in the end give way and insert the amendment 
brought forward by Mr. McLaren, M.P. Trusting you 
will be kind enough to give this a spaca in your valuable 
paper, T remain yours, &c., 

J. Speep, Engineman. 

43, Railway-terrace, Chester, February 24, 1894. 


To THE EprTor OF ENGINEERING. 

Str, — Mr. Stretton’s letter in your last impression 
brings forward the views of those the are in opposition 
to any permission to contract out of the Employers’ Lia- 
bility Bill. 

. Permit us to sift his reasons. He quotes the following: 
“We want safety, nob compensation,” a3 the “well-known 
words ” of railway men on the subject. He then proceeds, 
\ If the Employers’ Liability Bill be passed without any 

contracting-out’ clause of any kind, it will fully provide 





for this safety.” But, Sir, since the Bill confessedly only 
covers one accident out of five (some think one out of ten), 
having nothing to do with accidents where no negligence 
can be proved, where is this “‘safety?” Does the Bill 
insure it? Far from it. He further remarks, ‘‘ any con- 
tracting out reduces the responsibility, and leads to risks 
being run which would not be run where the Act is in 
force.” To this the obvious rejoinder is, that if an em- 
ployer cannot ‘‘ contract out” with his men, he can shift 
the responsibility to, or shelter himself under, an insurance 
society, and what about the ‘‘risks being run” then? We 
will leave the House of Lords to take care of itself; but 
Mr. Stretton has overlooked the fact that directors of 
railway companies are members of it; and he has evi- 
dently forgotten the existence of the London and North- 
Western employ és. 

he only practical difference between the Lords and 
the Government appears to be this: the former say a pro- 
vision under a ‘‘contract out” shall stand, as far as it 
goes, against a claim under the Act, the latter that it 
may; but if the injured man take it, then it shall; or 
double compensation is possible. Can you elucidate any 
more, Mr. Editor? If you can, pray let us have it. In 
the latter case the door is left open for litigation ; it pro- 
vides no hope of getting more, but a cantankerous man 
might thereby put his employer in the unpleasant posi- 
tion of having to pay double compensation, or go to his 
men and ask for money back again out of the mutual 
insurance. 

Again we point out that it is not just, nor in the 
interests of ‘‘safety,” to make an employer responsible 
for the negligence of men ; hecan take precaution against 
such on his own part, but he cannot put brains into their 
heads—we have not arrived at that yet. He can insure, 
of course, but that is expensive, and it may be here 
pointed out, that with such it makes men less profitable 
to employ. 

As to how railway men will vote, that will depend on 
whether they can grasp the subject in all its bearings. 
At all events, tell them the truth, give them all the light 
you can. 

We are, yours truly, 
EMPLOYERS. 
February 26, 1894, 








COLLIERY ACCIDENTS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Can any of your readers kindly inform me of any 
instances where fires—fatal or otherwise—have been 
caused by the emission of sparks from the brake of a 
hauling or winding engine ata colliery? Dates, places, 

and, if possible, where reported, would oblige 

ours, &c., 
EXPERIENCE. 





MARINE ENGINE TRIALS. 
To THE EpiTor oF ENGINEERING. 

Srr,—In Professor Beare’s paper on ‘‘ Marine Engine 
Trials,” page 214, he says, in the heat balance sheet the 
balance unaccounted for is presumably due, in the main, 
to radiation, and gives a Table showing losses by radia- 
tion as follows, for boilers of five steamers : 


Difference of tempera- 
tures, steam and 
air... sae cca 

Heat lost per square 
foot of surface per 


308 269 249 311 278 


hour... i ... 8120 2470 1450 1430 1580 
Per square foot per 
hour per degree of 
difference ... « S601 84 G&S 426° B&F 


The figures in the last line are extremely high, even 
for unprotected iron surfaces radiating freely in a large 
room. A loss of three heat units per degree of difference 
per square foot of radiating surface is commonly taken 
as ample in proportioning radiators, but in a contracted 
boiler-room it is scarcely possible that there can be even 
as great a loss as three heat units per square foot per 
po, Be of difference between the temperature of the steam 
and that of the air entering the grates. Part of the boiler 
must be surrounded by comparatively dead air of a much 
higher temperature than the entering air; then the boilers 
are, or should be, protected by felting. But even suppose 
the boiler did radiate as much heat as is eupposed, what 
becomes of this heat? It heats the air of the boiler-room, 
and is carried back into the fire, so none is lost except 
that due to heat radiated through the walls of the boiler- 
room into surrounding water or air, and that carried out 
of the boiler-room through ventilators, if there are any. 

Yours truly, 
Witiram Kent, 

35, Warren-street, New York, February 19, 1894. 





THE ANALYSIS OF FURNACE GASES. 
To THE EpiToR oF ENGINEERING. 

Srr,—With your permission I should like to reply to 
the letter of Mr. J. McGregor which appeared in your 
issue of the 16th inst. The funnel gases in these trials 
were collected in the ordinary way by means of collecting 
bottles filled with mercury to start with ; the sample at 
the end being sealed with mercury, there is no possible 
chance of its contents leaking or being absorbed. 

Such a method, and it is the only feasible one, cannot 
collect for analysis the product of the hydrogen combus- 
tion ; this product, steam in the chimney, becomes water 
in the collecting bottle, the other products of combustion 
remaining gaseous. The analysis given in Table X XII. 
of my — (Table VII. in your reprint) is, therefore, 
the analysis of these permanent gaseous products, and 
hence is the analysis of the dry furnace gases. 








From this analysis of dry furnace gases it is, however, 
an easy matter to calculate the weight of air which must 
have passed into the furnace per pound of fuel burnt, in- 
cluding that used in burning the hydrogen. For example, 
from our dry furnace gas analysis we know at once the 
weight of nitrogen per pound of carbon in them; now 
(within the limits of accuracy) all the nitrogen comes from 
the air, and all the carbon from the fuel, therefore we 
know the total weight of air drawn in per pound of fuel. 
The oxygen employed in the hydrogen combustion left its 
proportion of nitrogen to pass away in the dry furnace 
gases, along with that corresponding to the oxygen used 
up in burning the carnon; we therefore get all the 
nitrogen in the dry gases, and therefore do in our calcu- 
lation obtain all the air used. 

There are other methods of making the calculation, but 
all lead to the same result, viz., total air used. The 
figures, therefore, in the various Tables in my paper are all 
correct, and the deductions from them. 

In the calculation of heat units lost in furnace gases, 
the weight of steam produced in the combustion was used 
to obtain the mean specific heat of these gases, in combi- 
nation with the weights of the other products. 

Table XXII.* is given in the particular form it ap- 

rs in the paper, because those are the figures obtained 

y analysis; anything else would have to be interpolated 

by calculation, and it does not seem right to put into a 

Table purporting to be an analysis figures which could 
not be obtained from the analysis. 

The Table affords all the information needed to calcu- 
late the air used, and it also shows whether C O was 
formed ; and, therefore, appears to me to give all that is 
needed. 

Faithfully yours, 
= Tisneor BEARE. 
Engineering Laboratory, University College, 
London, W.C., February 26, 1894. 





THE PURIFICATION OF SEWAGE BY 
MICROBES. 
To THE EpiToR OF ENGINFERING. 

Srr,—If Mr. Scott-Moncrieff will refer to my paper or 
to your leading article, he will see that my experiments 
were carried out for many months, and that it is only the 
last set of which you gave details. 

It would appear from his letter that he is under the 
impression that the sewage treated was run into the tank 
and allowed to remain there for the whole period. This 
is not so. The sewage passed continuously through the 
tanks, which are a part of the ordinary system in use in 
everyday work, and a part of the effluent from them was 
treated on my filter instead of passing on to the land. 
The tanks were only changed once a month, and, as you 
point out in your article, ‘‘naturally the constituents 
varied a g deal in the course of the month, the 
impurities becoming greater as the tank filled up.” 

ith reference to the filter effluent, it is probable that 
at some particular point in the process the free ammonia 
does increase in a fixed ratio to the decrease in the albu- 
menoid; but, as the ultimate object of the process is 
nitrification, [ do not see how any ratio between the two 
can be expected in the effluent. If the process were abso- 
lutely complete, the ammonias would have entirely dis- 
appeared, and only exist in the form of nitrates, and this 
is the result to be aimed at. 

In Mr. Scott-Moncrieff’s analysis the ammoniaa in the 
effluent are given as 3.52 and .26 parts per 100,000 respec- 
tively ; when diluted with ditch water, .74 and .06; and 
after this water and effluent has flowed some distance, .13 
and .035, thus showing that very considerable nitrification 
is effected in the stream which ought to have taken place 
in the filter. 

What measure of purification is effected in the filter we 
do not know, as we have no analysis of the sewage applied 
to the filter. 

Yours faithfully, 
Srpney R. Lowcock, 

35, Waterloo-street, Birmingham, 

February 27, 1894. 





To THE EprtTor or ENGINEERING. 

Srr,—I have followed with much interest the corre- 
spondence on this subject. I send you herewith a report 
by Dr. Edmund J. McWeeney, Professor of Bac- 
teriology in the Catholic University, Dublin, upon 
samples of sewage and effluent collected at the Central 
Criminal Lunatic Asylum, Dundrum, near Dublin, in 
September last. The treatment to which the sewage was 
eukieened is that with which my name, and that of my 
colleague, Mr. W. E. Adeney, have been associated, a 
description of which appeared in your issue of October 7, 


92. 

You will observe that Dr. McWeeney states that 
**the crude stuff was intensely foul and turbid, whereas 
the effluent was almost perfectly clear and odourless.” 

Plate cultures were made in the usual way, and the 
report states that there was a marked difference between 
the sewage and the effluent. Thecultures prepared from 
the crude sewage showed great variety in the appearance 
of the colonies, while there was a “‘very remarkable 
uniformity amongst the colonies that appeared upon the 
plates inseminated from the effluent.” 

Samples of crude sewage and of effluent were placed in 
glass flasks simply plugged with cotton wool and allowed 
to stand for four months ; they were then re-examined. 
Dr. McWeeney reports that there was still a marked 
difference between the two specimens. The cultures made 
from the sewage still swarmed with colonies, whereas in 
the effluent singularly few colonies developed on the 
plates. The effluent was after its four months’ sojourn in 


* This Table is numbered VII. on ‘page 214 ante. 
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the flask still nearly clear, and had deposited only alight 
flocculent sediment. 

The report concludes as follows : 

** Upon the — of the observations just detailed, I 
am disposed to think : 

‘*1, That the process arrests practically all the solid 
matter in suspension. 

‘*2. That with the solids the greater number of the 
bacteria originally present (hence by far a greater number 
of the disease-producing species) is precipitated, and their 
further dissemination effectually checked by becoming 
entangled in the sludge. 

“© 3, That in the effiuent a new bacterial flora gets the 
upper hand as the result of the altered conditions, and by 
its extremely energetic action a, decomposes the 
organic matter present in solution. is decomposition 
probably takes place under aerobic conditions, It un- 
doubtedly proceeds without the development of the 
offensive gases which are associated with such decomposi- 
tions carried out under unaerobic conditions. 

‘4, That, as the result of the last statement, the 
organic matter present in the effluent is quickly broken 
down, and bacterial activity flags and fails, at a time 
when the crude sewage is still swarming with bacteria of 
every sort, and still the seat of complicated, possibly self- 
opposed and certainly offensive, fermentations. 

**5, I therefore regard this sewage disposal process as 
@ very good one.” 

I desire also to refer your readers to an article which 
appeared in Nature on January 11, 1894, on the subject of 
the purification of sewage by bacteria, 

I remain, Sir, yours faithfully, 
. Kaye Parry. 

35, Dame-street, Dublin, February 27, 1894, 





To THE Eprror oF ENGINEERING. 

Sir,—As two operations of the above system, or reduc- 
tion of organic solid and soluble matter in sewage, have 
already been dealt with, permit a brief reference to a third, 
the important question of reducing the volatile impurity 
which now pollutes the air. Reduction within certain 
limits, either by ‘‘normal process or fire,”’ I believe to be 
feasible, the belief being founded on the following results 
obtained by operation of the principle and process which 
Mr. Corbett and Mr. Scott-Moncrieff have already de- 
scribed. 

The apparatus employed was designed on a theory that 
liquefaction of solid and soluble organic matter ‘‘are 
separate functions,” and that air supply or its exclusion 
to the latter determined the normal or the putrefactive 
course. In this belief, ‘‘the forced air supply” was con- 
fined to one section ; the other, with the exception of 
being inclosed, was identical in principle and process to 
that which Mr. Scott-Moncrieff describes. 

The sewage dealt with was a ‘‘constant stream” of 
about 1000 gallons per day, passing by gravitation from 
one of the sewers of Kingstown to the apparatus. The ex- 

riment was continuous for 25 days, April to May, 1888. 

he capacity, including duplicate sludge divisions, was 
about 600 gallons; ‘‘the period” from sewage to effluent 
about two hours, and the area occupied 13 ft. by 83 ft., 
the quantity passing per foot about one gallon per hour, 
or equivalent to over a million gallons per acre per day. 

For eight successive days organic ammonia was reduced 
slightly over 90 per cent., and the average oxidation 
effected 85 per cent., the oxygen required fluctuating 
between 3.36 and 10.02 grains per gallon, or 300 per cent. 
On the tenth day, putrefaction was apparent in the section 
with the limi air supply, and this influence gradually 
reduced the 90 per cent. standard to 84, and oxidation 
to 77, over the full period of 25 days. The proportions 
given-—liquefaction 90, and soluble residue of 10—for soil 
are probably near the normal standard ; for although 
putrefactive conditions would doubtless commence with 
the experiment, and organic ammonia rose and fell as 
much as 300 per cent., and oxygen required 200 per cent., 

et the reduction standard varied less than 5 per cent. 
or ten successive days, whilst the soluble residue con- 
sisted of almost equal proportions of carbonate and nitro- 
genous constituents, in exact accord with the function of the 
two great divisions of bacteria we know to operate on soil. 

Assuming the theory correct, the normal standard con- 
veniently measures ‘‘ by excess” any influence on sewage, 
putrefactive or otherwise. For example, a reduced stan- 
dard 85 to 77 ‘“‘increased” the period of liquefaction 
from two hours to five, or 150 per cent., the volatile and 
soluble residues rising from 15 to 23 average, and occa- 
sionally to 30 or double; in short, an average influence of 
—y 124 per cent. putrefaction. The difference between 85 
and 77 apearees: illustrates important conclusions re- 
garding the ‘* Modification Effect of Organic Reactions in 
Air,” published in Enaringrrinc, November 10, 1893. 
Space forbids further reference, beyond expressing the 
opinion that reduction of volatile matter either by normal 
process or by fire is the feasible operation required. 

In conclusion, I would like to su t that a continuous 
test, starting with liquefaction wit — air supply, and 
finishing in the normal filter, described by Mr. Corbett in 
ENGINEERING of the 16th inst. (without chemicals), would 
probably result in freeing sewage from organic impurity in 
all its forms ; whilst a simultaneous chemical and cultiva- 
tion test, repeated in omens reaction induced by exclu- 
sion of air, would probably establish an interesting record 
of public importance. 

T am, Sir, yours faithfully, 
Hrii-Hartianp, 
728, Grimesthorpe-road, Sheffield, February 26, 1894, 





STEEL AND ALUMINIUM. 

To THE Eprror or ENGINEERING. 
Srr,—Referring to the letter of Colonel J. T. Bucknill 
in your issue of the 23rd inst., rolled aluminium bar 
98 to 99 per cent. pure, has an ultimate strength of 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


December, 1893. 


JANUARY, 


1894. Fesruary, 1894, 
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Note.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 11. in all other cases. 


The price of quicksilver is 


r bottle, the contents of which vary in weight from 70 Ib, to 80 lb. The metal prices are per ton. 


eavy steel rails are to Middlesbrough quotations. 








28,000 lb. per square inch, and an elastic limit of 14,000 Ib. 
Taking mild steel at 78,000 lb. ultimate strength, and its 
relative weight compared with aluminium, the strength, 
weight for —_ will be slightly in favour of steel, as 
stated by Mr. Maxim. 

It is, however, ible to produce a metal by careful 
alloy, only slighly heavier than pure aluminium, with an 
ultimate strength of 50,000 Ib. 

We might point out that aluminium can be cast and 
wrought into small articles of intricate design, which are 
be ifficult to produce in steel. 

he fact that aluminium does not oxidise to any appre- 
ciable extent under ordinary conditions renders this 
metal exceedingly useful for special purposes. 


ours me 
ICKLE AND Co., Limited. 
Plymouth, February 28, 1894. 





COST OF RAILWAY WAGON REPAIRS. 
To THE Eprror OF ENGINEERING. 

Srr,—In commenting upon the Table which I had the 
pleasure to submit to you last week, showing the exces- 
sive cost of repairs upon wooden in comparison to iron 
tubular ons. as shown by a three years’ experiment 
made by the Norfolk Southern Railroad, you request 
an explanation of the great difference in “the cost of 
“aoe of ‘ _—_ = brasses.’” 

e report says that the wagons “‘ were run in regular 
service with heavy loads and in trains of fifty to sixt 
cars ;” therefore, to keep their traffic moving, there coul 
have no discrimination in mil in Doves of the 
“iron wagons.” The cars referred to being leased under 
an annual mileage arrangement, the owners, dependent 
upon mileage earnings for revenue, would soon clamour 





were any reductions shown below the guaranteed mini- 
mum of 8000 miles per annum, 

The Table gives the repairs, exclusive of ‘‘ wheels and 
brasses,” and the damage by ‘‘ wrecks ” isshown as 5 to 1. 
Naturally a portion of ‘‘wheel and brass” charge is in 
connection with “wrecks,” but charged under usual 
—— 

The Norfolk Southern has had the tubular frame cars 
in operation for about six years. Their traffic is largely 
heavy timber, and the cars mentioned are ‘‘ flats,” or 
without sides. Owing to irregular loading of large logs, 
unless a car frame is flexible, the strains of the load 
become unduly concentrated, and are likely to cause rapid 
wheel flange and journal wear ; this being the reason for 
the balance of the large proportionate cost of ‘‘wheels and 
brasses” in the wooden cars, 


T am, yours trul 
, W. D CoGGESHALL. 


18, Upper Phillimore-gardens, London, W., 
February 28, 1894. 

[We are obliged to our correspondent for sending us 
further information, but we regret to say that the addi- 
tional facts he names do not appear to explain satisfac- 
torily the great difference we pointed out.—Eb. E.] 








Coat In Francr.—The production of coal in the Pas-de- 
Calais last year amounted to 8,971,305 tons, as compared 
with 9,835,645 tons in 1892, showing a decrease of 864,340 
tons. The output of the Nord last year amounted to 
4,759,521 tons, as com with 4,663,122 tons in 1892, 
showing an increase o 96,399 tons. The combined out- 
put of the two basins last year was accordingly 13,720,826 
tons, as compared with 14,498,767 tons in 1892, showing a 
decrease of 767,941 tons last year. 
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EIGHT-WHEELED PASSENGER LOCOMOTIVE 


CONSTRUCTED BY THE ROGERS LOCOMOTIVE COMPANY, PATERSON, N.J., 





On our two- late, and also on this page, we 
illustrate another ap the locomotives shown by the 
Rogers Locomotive Company, of Paterson, New 
Jersey, at the World’s Columbian Exposition. It is 
carried on two coupled axles, and on a four-wheeled 
truck, the driving wheel base being 8 ft. 6 in., and the 
total wheel base 22 ft. ll4in. The driving wheels are 
69 in. in diameter, and the truck wheels 37 in., there 
being a weight of 65,5001b. on the former, and 36,500 lb. 
on the latter. 

The cylinders are 18 in. in diameter by 24 in. 
stroke. The total heating surface is 1418 square feet, 
of which 110 square feet are in the firebox. The 
weight of the tender in running order is 72,000 Ib., and 
its wheel base 15 ft. 8in. Other particulars will be 
found in the annexed Table : 


Eight-Wheeled Passenger Locomotive for the Chicago, 
Burlington, and ssebtiid Railroad. 
Gauge of track 4 ft. 84 in. 
we of engine Eight-wheeled 


... Bituminous coal 
Total wheel base of engine and 
ne 48 ft. 3 in. 


tender 
Total a base of engine 22 ft. 114 in. 


Driving wheel base , 8 ft. 6 in. 
Weight in sons order on 
drivers... 65,500 Ib. 
Total weight 02,000 ,, 
Diameter of cylinders and length ; 
of stroke .. .. 18in. by 24 in. 
Distance between centres of cy : 
linders ; he 76 in. 


1} in. by 17} in. 


Size of steam ports 
3g ,, by 172 ,, 


», exhaust ports 


Diameter of piston-rod . 3} in. 
Kind of piston-rod and valve 
stem packing... ; ..._ Jerome metallic 
Slide valve, kind .. : ... Robertson’s balance 
x eatest travel 6 in. 
fi ap outside .. 1y; in. 
me inside clearance ... ie ss 
lead in full gear ... Ts 99 
Driving wheels, diameter outside 
of tyres ... 69 ,, 
Driving wheel centres, diameter 62 ,, 
Driving axle, diameter and 
length of journals 8 in, by 94 in. 
Driving axle material Cambria steel, 
Coffin process 
Driving axle-box material Cast iron 


Diameter of engine truck wheels 37 in 
Kind of engine truck wheels ... ‘‘ Brunswick, ” steel- 
tyr 


54 in. by 9 in. 
Cambria steel, 
Coffin process 


Diameter and length of ee 
truck axlejournals  . 
Material of engine truck axles... 


Style of boiler Belpaire 
Working pressure... 165 Ib. 
Diameter of first course outside 56 in. 
Position of firebox 3 On top of frames 
Size of firebox inside 84 in. long by 
42in. wide 
Water space around firebox 3in. 


Thickness of waist and shell 


plates ve in., 4 in., and 
in. 
Thickness of firebox crown in. 
+ side sheets... ve #4 
Fe back sheet... aes an 
aa tube sheet... =e 
Horizontal seams... re , Butt-jointed 
Circumferential seams ... . Double- — laps 
Tubes, material ‘ Tron 
“a number of ; 217 
ee outside diameter 2 in. 








Tubes, length over tube sheets... 11 ft. 64 in. 
Heating surface, tu i. ... 1308 square feet 
* a firebox.. eae Se a¢ 
oa » total 1418 oa 
Grate area ai. ee 24.5 ~ 
» Style ...Cast-iron —_— rockin 
finger bars wit 
drop-plate in front 
Ashpan % lain 
Exhaust pipe Single high 
Smoke stack, inside diameter at 
smallest point ... 13 in. 
Smoke stack — above rail 15 ft. 6 in. 
Boiler feed... .. LNo. 9 P.R.R. stan- 
dard Monitor on 


right side, and 1 
No. 8P.R.R. stan- 
dard Monitor on 


left side 
‘ender : 
Weight of tender ready for ser- 
vice ai oe at ae 72,000 Ib. 
Total wheel base of tender 15 ft. 8 in, 
Wheels, number of sate 8 


i diameter of <a 37 in. 
.. ** Brunswick ” steel 


me kind of ... 
tyred 
Journals, diameter and length... 4} in. by Sin. 
(collarless) 
Material of axles ... Cambria steel, 
Coffin process 
Kind of tender frame White oak 
ma truck Rogers passenger 
standard 
Tank capacity—water 3480 gallons 
= va fuel 7 tons 





INDUSTRIAL NOTES. 
THE important conference of representatives of the 
textile workers, and the members of Parliament re- 


presenting the chief constituencies where the textile | P¢ 


manufactures are carried on, held at the Westminster 
Palace Hotel, suggested a programme for the next 
session which will be a little startling to some of the 
members who are themselves manufacturers in those 
branches of trade. The number of delegates present 
was large, and all the textile branches were repre- 
sented. The conference suggested (1) the amendment 
of the Cloth Factories Act, as regards the steaming 
sheds, on the grounds of sanitation and health. Those 
present declared that the schedule of humidity was in- 
sufficient for the purposes required, some declaring 
against the practice of steaming altogether. Sir Henry 
Roscoe, M.P., stated that the schedule was tentative ; 
he had done the best he could for a start under the cir- 
cumstances. (2) Thenext point was to amend the par- 
ticularsclause, so that the men in other branchesshould 
be placed on the same footing as spinners and 
weavers. There does not appear to be much objec- 
tion to this, as it means that all the workers shall 
be able to compute their earnings. (3) The next 

point was an - -hours Bill for the textile trades. To 
this there is likely to be strenuous opposition in the 
districts. It was stated that the speed of machinery 
was often 10,000 revolutions per minute, and that 
ge speed might be dangerous ; so that there was 
ittle chance of the earnings being equal to what they are 
now. The workers are content to take the same rates 
as now at piecework, and make the week 48 hours 
instead of 564 hours. The cotton-spinners’ delegate 
suggested a compromise of 52 or 53 hours, but the 
wegen feeling was in favour of 48 hours in all branches. 

ut the day workers would haye to suffer a reduction 
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in wages equal to the lessened hours, even if the 
pieceworkers could make be the difference by speed. 
(4) The last point was a change in the currency, so 
that silver should be rated to gold, it being alleged 
that the textile districts suffer wofully from the rates 
of exchange with India and other silver-using countries. 
Upon this point there was great divergence of opinion 
among the members present. No formal resolution was 
carried on either of these subjects. 





The trade union annual reports for 1893 are being 
issued before the Labour Department of the Board of 
Trade have issued the reports for 1892. This delay 
renders the annual reports of the Board of Trade 
practically valueless, except for merely historical 
reference, long after date. It seems to be difficult to 
keep the de py staff up to time ; they are now 
even behind the Chief Registrar’s office, which has 
always been undermanned and starved. The second 
to make its appearance this year is the report of the 
Steam Engine Makers’ Society. The total number of 
branches is now 98, and of members 6328. This is the 
highest number ever reached in branches or members. 
Thetotalincome for 1893 was 17,033/. 14s, ; theaggregate 
expenditure was 17,597/. 14s. The latter exceeded the 
former by 564i., which, after all, is a small sum when 
the state of trade is taken into account. The total 
balance in hand on January 1 of this year was 29,315/., 
or 4/, 12s. 8d. per member. The items of expenditure 


were: Travelling relief, 77/. 1s. 8d.; unemployed 
benefit, 7860/. 3s. 3d.; superannuation allowance, 
26307. 10s. 2d.; sick benefit, 3457/7. 14s.; funeral 


benefit, 1108/7. 19s. ; accident benefit, 100/. ; benevo- 
lent grants, 124/. ; contingent benefit—that is, strike 
pay—60/. 12s. 6d. ; miscellaneous and working ex- 
gat central office and all the branches, 19197. 1s. 6d. 
he payments to out-of-work members, exclusive of 
strikes or benevolent grants, were equal to 1/, 4s. 10d. 
r member in the year. The average number out of 
work month by month was 336 ; on the sick list, 139. 
The aggregate payments for the several benefits in the 
forty-one years, 1853 to 1893, inclusive, were : 





Travelling relief, not now so large £ «ad. 
as former! 734 ae ws OF SF 
hp benefit, exclusive of 
strike pa: A .. 97,0561 15 0 
Sunuamenatien allowance 31,979 7 5 
Sick benefit ... -- 74,708 5 1 
Funeral _ benefit, members and 
their wives. 22,131 16 8 
Accident benefit, or disabled com- 
pensation ... 9,235 16 0 
Benevolent grants. to distressed 
families -- 1,96110 0 
Contingent benefit, “strike | pay .. 6,100 3 6 
Total for all benefits, exclusive 
of management tse ... 248,451 0 3 


This is a most commendable record for a comparatively 
small society of skilled engineers, and deserves recog- 
nition as a record of self-help. 


In the Lancashire districts there is some complaint 
that the improvement in the engineering branches of 
trade is slow, and that it is only felt slightly as yet in 
the general trade of the district. There is undoubtedly 
more work stirring amongst engineers in the districts 
of Lancashire, but many firms are still indifferently off 
for orders. The increased activity is mostly felt 
amongst boilermakers, and in places among machine 
tool makers of the lighter class of work. Stationary 
engine builders are mostly well employed, as they have 
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been generally, even during the depression. The loco- 
motive builders show very little improvement. 
Machinists are not so well employed as could be 
wished, but one large firm in the district has a con- 
siderable weight of work on hand for China and Japan. 
One of the complaints at the conference before alluded to 
was that machinery was being supplied in large quan- 
tities to competing countries—India, China, Japan, 
and even to Brazil. Shipbuilding and marine engi- 
neering are reported to be quiet in the Lancashire 
districts, the outlook not being very bright. On the 
Liverpool side of the Mersey the shipbuilding yards 
have little to do, and on the Birkenhead side the chief 
work in hand is in connection with torpedoes, the 
building of three torpedo-boat catchers — been 
ordered by the Government. In the iron trade less 
activity is manifest, and less business’ has been done. 
The prospects are not regarded as quite so cheerful as 
they were, but prices remain firm. A quiet tone is 
also reported in the finished iron trade, the recent 
rates being barely maintained, In the steel trade there 
is a marked increase of business in plates and other 
manufactured material. A considerable weight of 
business has been done recently, and local makers have 

retty well filled up their books for some time to come. 
tens have gone up, and are firm at the advanced rates, 
Steel billets, on the contrary, are offered at low 
prices by outside makers, while local makers are com- 
pletely undersold. On the whole, the state of trade, 
if not quite equal to expectations, cannot be said to 
have gone back. It takes a longer time to realise the 
effects of increased activity generally than it does the 
turn of the tide towards depression, especially as the 
recent depression and other disturbances have long 
been operating. Labour questions are quiet through- 
out the engineering industries of the district. 





In the Cleveland district the unions report some men 
to be still unemployed in the district, and unable 
to get work of any kind. On the other hand, in 
the ironstone districts the men are working two, three, 
and in some cases four days per week overtime, and 
these are men who have given in their adhesion to 
the eight-hours day by Act of Parliament. The fillers 
are expressing discontent at the rates of pay, and the 
heavy tonnage they have to fill, ranging from 18 to 26 
tons per day per man. The contention is that 14 or 
15 tons per day is enough. 





The dispute in the Belfast shipyards, engine shops, 
&c., is reported to have been amicably settled. Fears 
were entertained that it would eventuate in a pro- 
longed and rather desperate struggle, in which the 
whole of the trades would be involved, and also all 
the labourers depending upon those trades, by a lock- 
out of the whole of the men. Belfast is the chief centre 
of trade unionism in Ireland, though the Dublin trades 
are strong, and some also at Cork, In some respects the 
rules of the trades are more exacting than in British 
centres of industry, but employers and employed have 
become used to them, having worked under them for 
many years. Hence great strikes are infrequent. On 
the other hand, there is a ready resort to coercion 
when they do occur, and the individual members of 
trade societies have less freedom than in England, 
Wales, or Scotland. It is fortunate, therefore, that 
strikes do not often occur in the sister island. 





In the Wolverhampton district the recent trans- 
actions have been favourable as — the number 
and weight of the orders booked. But the prices are 
not much in the manufacturers’ favour, it is said. It 
appears that advices from abroad lead to the anticipa- 
tion of a heavier volume of trade before the end of the 
present quarter, especially in the better and medium 
classes and qualities of finished iron, for all of which 
there has been an increasing demand of late. A good 
deal of buying has been goingon of chain iron, tube strip, 
stamping and galvanising sheets, for home consumption 
and for export. Hoop iron has been rather quiet, but 
late rates are well maintained, and orders for forward 
delivery are only booked at advanced rates of 2s. 6d. 
per ton on quoted prices, Steelmakers are busier in 

lates, soft sheets, and bl Pig-iron prices have 
en firm, but there is no advance; makers appear to be 
well booked over the current quarter, and a not care 
to accept new business, except at some advance on old 
— There is an absence oi labour disputes in the 
istrict generally, the sliding scale fixing the iron and 
steel workers’ wages, and also she miners’, 





In the Birmingham district business has been rather 
restricted of late, but more animation has been mani- 
fested recently. Merchants seem to have been with- 
holding orders in the hope that prices would go down, 
but this expectation is scarcely vikely to be realised, 
The engineering trades and all cognate industries are 
moving a little, but very slowly, although there is a 
more hopeful tone and feeling among the workpeople. 
The small local industries also are in expectation of 


busier times, though some of them are even now not 
oad en as compared with other districts. 
ere is 


ikely to be some change as regards the 








Government work at Birmingham, repairs instead of 
new work being substituted. This may cause irrita- 
tion in some quarters, but it appears that the arm- 
ing of our forces with small arms is nearly complete 
—~at least tillsome new arm, superior to all others, shall 
have been invented. The Navy demand more ships 
and heavy guns—guns of a calibre not manufactured at 
the Birmingham Small Arms Factory, nor at Enfield. 





It is reported that the riveters and labourers em- 
ployed at the Wembley Tower have struck for higher 
The tower, as is well known, is to be similar 


wages. 
to the Eiffel Tower at the Paris Exhibition. Sir 
Edward Watkin, having been impressed by that 


erection, thought that a tower of the same kind would 
be a permanent attraction in this country. 





The report as to the long hours worked on the Great 
Northern Railway in Ireland, which were inquired 
into by reason of the death by suicide of Peter 
Sharkey, a fireman, calls upon the Board of Trade to 
ask for a return as to the long hours worked all along 
the line. So far as the present report goes, it says 
that excessively long hours are worked by the drivers 
and firemen stationed in Dublin. This inquiry will 
no doubt result, in some degree, in shorter hours on 
this line, and probably on all the lines in Ireland. 





The trial of the men concerned in the riotous as- 
sembly, and the violent assault on the chief constable, at 
Pontymister, has ended in several being sentenced to 
six months’ hard labour, four to eight months’, and one 
to a month’s hard labour. These riotous assemblies 
usually end in disaster to all concerned, and they 
never do, nor can do, any good to the cause of labour. 
There is freedom enough for all reasonable action and 
protest, 

Arrangements are practically completed for the 
adoption of the eight-hours system in the Government 
factories at Woolwich, Entield, and other places, and 
also at the dockyards for the most part. It is ex- 
pected that the system will be in full operation by the 
end of this month, which closes the financial year of 
the Government. Some of the men think that noon 
till one o’clock is better for the dinner-hour than from 
one to two o’clock, but doubtless this will be arranged. 
No doubt others will have to be consulted on this 
score as well as the workmen, but it is to be hoped 
that there will be a disposition to give and take ina 
matter of this kind. The whole experiment will be 
watched with interest by all classes of workmen, and 
by the public generally. 





The Employers’ Liability Bill has gone, It was with- 
drawn by the Government in consequence of the Lords’ 
rejection of the compromise of the time limit. Of 
course there will be different opinions as to the course 
adopted by the Government, but the general feeling of 
the organised trades was undoubtedly in favour of 
sticking by the non-contracting-out clause. It is to 
be regretted that the measure did not pass into law. 
It occupied many days of the House of Commons, it 
was extensively discussed in the press, it was clamoured 
for by the trades of the country, and the clause in dis- 
pute really only affected some three or four concerns, 
though these were large concerns. It would have made 
no difference to the great bulk of working men if these 
oe had been excepted from the operation of 
the Bill, 





The miners of South Wales and Monmouthshire 
have resolved to abide by the sliding scale by a sub- 
stantial majority. At the conference of delegates, 
representing 60,000 men, held at Cardiff on Saturday 
last, the majority against giving in their notices to 
terminate the scale was 51; of the total eight remained 
neutral, but even had they voted in the minority, the 
majority would have been43, The questionofscale or no 
scale has —_~ the colliery districtsina turmoil for a lon 
time past, but the probabilities are that matters wil 
now settle down, especially as the scale is now in the 
men’s favour. The federation men appear to be rather 
losing than as ogo at the present time. 

Nothing further has occurred in connection with 
the National Federation and the employers, except that 
Lord Shand has had the necessary documents put 
before him as to the points likely to arise at the next 
conference. It is hoped on all hands that a perfectly 
peaceful and amicable solution will be found of all the 
matters relegated to the Board of Conciliation, and 
that during the present year the coal trade will not 
be disturbed by strike or lock-out. 





The miners at the Lancashire pit have agreed to the 
eight-hours system recently put before them by Mr. 
McAlpine at the Altham pits, near Accrington. If the 
experiment proves successful, it is possible that other 
mineowners will follow suit. Already the Harwood 
pits are to be included in the experiment, if things 
work smoothly at Altham. The Harwood pits em- 
ploy about 1000 men. 

Some of the Yorkshire miners are favourable to an- 








other play week, in order to restrict the output. The 
matter was discussed at the last council meeting, and 
has been referred to the next conference. The 
proposal of some is to have one play week in the 
year. The other experiments in this direction did not 
succeed as the men had hoped ; what guarantee have 
they that it will succeed now? Are the men not sacri- 
ficing time to keep up the price of fuel for the employers 
and merchants, rather than their own benefit? Their 
wages now are the same as a year ago, neither more 
nor less ; the extra profits have gone to other people, 
while trade has been obstructed in many industries, 
The delegates ought to know their own business best, 
but play weeks do not seem to be the wisest device. 


The ‘‘ unemployed ” conference called by the London 
Trades Council was attended by representatives of 
thirty-two trade unions, eight vestries, and two boards 
of guardians, The chief proposals came from the 
London Reform Union, and properly belong to the 
political side of the question. The resolutions de- 
manded an eight-hours day for all workers under 
Government and under municipal and local bodies, in- 
cluding county councils, school boards, sanitary 
authorities, &c. The next was in favour of acquiring 
land for the employment of the poor at reasonable 
wages, Another was the starting of public works, and 
the direct employment of labour, without the inter- 
vention of a contractor. At the second sitting the re- 
solutions were nearly all of a political character, and 
consequently beyond the scope of ‘‘ Industrial Notes.” 
The meetings on Tower-hill have been signalised by 
the usual wild talk, only somewhat wilder. 





The Parliamentary Committee of the Trades Union 
Congress, and the London Trades Council, have com- 
bined to promote a demonstration in Hyde Park in 
regard to the Employers’ Liability Bill. Some had 
suggested that the May-day demonstrations for the 
eight hours and this should be combined ; but it 
was thought best to keep the two things separate 
and distinct. It is probable that a large conference 
will be held at or about the same date, at which 
the representatives of all the chief provincial unions 
and trades councils will be present. Efforts will be 
made to push forward social and industrial measures 
this year, whatever the Government may propose. 
The Mines Eight-Hours Bill will be pushed with 
vigour, if the supporters can only find a convenient 
day for its discussion. Altogether the next session 
is likely to be as lively as the last, and even more 
so, from a labour point of view. 





RECENT BREAKWATERS AND SEA 
DEFENCES IN ITALY.* 
By Chev. L. Lureet. 
(Continued from page 179.) 

Advantages of Blocks laid in Regular Courses.—The 
system of construction with blocks laid in regular courses, 
now followed throughout Italy, is not more costly than 
the random block system. At Genoa the contractors for 
constructing the breakwaters by the latter method carried 
out the work in courses without any alteration in the con- 
tract price. The sytem is somewhat flexible both longi- 
tudinally and transversely, and can accommodate itself, 
without injury, to any yielding of the bottom or subsi- 
dence of the base, and can bear undermining, as at Porto 
d’Anzio, without damage, as the blocks settle uniformly 
with the a and become more firmly bedded on it. 
In the Molo Galliera at Genoa, the subsidence of the 
facing blocks on a base, 65 ft. high, was 8} ft. ; whereas 
in the Molo Giano at the same port it was only 3} ft. 
Owing to the subsidence, the row of blocks appears some- 
what irregular; but they preserve the solidity and 
stability necessary for resisting the impact of the waves ; 
and if the bottom course of blocks is carefully bedded on 
the rubble base, which should be capped with fairly large 
stones carefull ked, it will not be liable to be dis- 
lodged. The blocks in each row, pressed by the blocks on 
each side, backed up by the rubble behind, and weighted 
by the superincumbent mass, effectively resist the waves, 
which, though dashing violently against them,t+ can only 
slightly drive them inwards, mainly during the early 
stages of the work. As the blocks can neither be 
removed bodily 4 the waves, nor be dashed against the 
other blocks, as happens when they are deposited at 
random, any large cost in maintenance is avoided. The 
only injury likely to occur is subsidence or spreading of 
the base, causing some blocks to break at their sharp 
angles, which were consequently rounded off at Genoa. 
A few blocks may be deprived of their proper bearing 
by the settlement of the base, and consequently break 
across ; but this injury can be repaired with quick-setting 
cement, or the blocks can be withdrawn and replaced ; 
and the general solidity and strength of the work is not 
affected by such local damage. e only repairs requi- 
site at the Molo Giano at Genoa, since its completion in 
1888, have been the refacing above water with cement 
mortar (1 cement to 24 sand), of the blocks which were 
peeling under the alternate effects of water and air. The 





* Paper read at the International Maritime Congress. 

+ At Genoa the waves striking the Molo Galliera reach 
21 ft. in height, and throw spray up 70 ft. ; and accord- 
ing to Mr. Cornaglia the pressure on the blocks would be 
30 tons per square yard. 
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the cost of maintenance is reduced to a minimum, being 
confined to refacing the blocks with cement mortar, or 
repairing or replacing any broken blocks, depending more 
on the quality of the concrete employed, made of pozzuo- 
lana, than on the arrangement of the blocks. 

This system of construction has been said not to break 
the waves sufficiently ; but breakwaters are designed only 
to stop the waves and change their direction, not to break 
them, and also to secure calm water on the harbour side. 
As in fortifications, the aim, in the present day, is to in- 
cline the surface so that the projectile may glance off 
without injuring the structure, so a breakwater is inclined 
or stepped in order to make the waves glance over its face 
and expend their force in a harmless manner. Thus the 
force a waves is often destroyed by converting their hori- 
zontal motion into ascending masses of water, rising to a 
considerable height, or sweeping across the breakwater 
and falling harmless into the harbour. 

The objection has also been raised that the waves, not 
being completely broken by the coursed blocks, may under- 
mine the structure, endangering its stability. The Molo 
Galliera at Genoa, the prototype of this system, is cited 
in support of this view, for though left during the ten 
years of its construction with only the facing of blocks as 
designed, since its completion in 1883 it has been pro- 
tected all along its outer slope with an apron of rubble 
raised in places above the water. This addition must be 
ascribed to an excess of caution with regard to a new type 
of breakwater, exposed to most violent seas, whose force 
was unknown. A similar protection was afforded to the 
Molo San Vincenzo at Naples after the base, situated in 
a depth of 82 ft., had appreciably settled. Experience, 
however, at Civita Feomin. Leghorn, Salerno, Cagliari, 
Barletta, Porto d’Anzio, and elsewhere, has proved that 
the fears entertained about the two first examples of this 
system were quite unfounded. Any additional protection 
dictated by excess of prudence should not be carried above 
the first course of blocks; and if the apron is formed of 
rubble stone, it should not be carried up higher than about 
16 ft. below sea level, otherwise the waves are liable to 
dash the stones against the concrete blocks, injuring, and 
even breaking the blocks, as occurred at the Molo Galliera, 
though no damage had been observed before the deposit 
of the rubble apron, when the blocks were even less 
hardened. After practical experience at Genoa and 
Naples, the same type was confidently adopted for the 
breakwaters at Cagliari, Porto d’Anzio, Salerno, Cotrone, 
Barletta, Licata, Santa Venere, Leghorn, and Civita 
Vecchia. Breakwaters on the same system have also been 
designed for Amalfi, Pozzuoli, Taranto, and Castellamare, 
as well as for the extensions of Palermo and Catania 
moles, and for the proposed port of Sampierdarena. 

Comparison of the Various Systems of Construction.— 
The Table on the preceding page affords a comparison of 
the chief characteristics of the most important break- 
waters constructed in Italy since 1860. With such 
different details of construction, no absolute comparison of 
cost per unit of length appears to the avthor of practical 
utility. A comparison of cost per cubic contents would 
take into account the width of the structure, and the 
depth of water; but even this would not admit of an 
exact comparison being instituted, noallowance being made 
for the height of the waves, their a of impact, and the 
extent of the superstructure which frequently constitutes 
a fully-equipped quay, as at Bariand Ancona. Accord- 
ingly, no summary of comparative cost can be given on 
either basis ; but by giving the actual figures, such a com- 

arison can be made in any particular instances as may 
be considered expedient. 


(To be continued.) 





THE PHYSICAL SOCIETY. 

Ar the meeting of the Physical Society held on Feb- 
ruary 23, 1894, Professor A. W. Riicker, M.A., F.R.S., 
President, in the chair, Mr. J. W. Kearton was elected a 
member of the Society. 

A ‘Note on a New Electrical Theorem” was read by 
Mr. T. H. Blakesley, M.A., M. Inst. C.E. Two or more 
dispositions of electromotive force in any network of 
conductors which produce at every part of the network 
the same currents are defined as equivalent systems. The 
following theorem is then stated and proved: In any 
system of conductors possessing seats of electromotive 
force at any number of points, if any of these sources be 
moved along the various bars of the conducting system, 
and where a point of junction is encountered, each becom- 
ing a seat of the same electromotive force in each of the 
newly encountered bars, then the disposition at any 
moment is equivalent to that at any other moment, and 
therefore to the original disposition. Equivalent systems 
might also be defined as being such as produce equal ex- 
penditure of power in each part. From the above theorem 
the following propositions are deduced by the author: 
1. That if any closed surface contains a portion of a net- 
work, then an electromotive force in any bar cutting the 
surface can be replaced by equal electromotive forces (in 
opposite directions as regards the surface) in all the other 
bars cutting the surface, without disturbing the current 
in any part of the network. 2. If twosystems of electro- 
meee forces be equivalent, one may be derived from the 
other, 

Professor C. V. Boys, F.R.S., read a note on ‘‘ Attach- 
ment of Quartz Fibres.” When torsion fibres are required 
to carry large weights approaching the breaking weight, 
the ordinary method of attachment by shellac is not always 
satisfactory, for if the part of the fibre in the cement is 
twisted or bent, the yielding of the shellac causes uncer- 
tainty of zero. To avoid these troubles Professor Boys 
has devised and perfected a method of soldering the fibres, 
full details of which are given in the paper. After 
selecting a fibre of the right diameter sal tanagiin small 





weights are fixed on the ends by shellac. The end parts 
are then cleaned by dipping in strong nitric acid, washed, 
silvered, and electro-coppered. The weights are then cut 
off, and the coppered eR soldered to tags of tinned metal 
foil, chloride of zinc being used as a flux, and its capil- 
larity serving to hold the ends to the tags whilst the latter 
are heated. The superfluous copper and silver are dis- 
solved off by nitric acid, the tags and solder being pro- 
tected by beeswax. After washing in boiling water the 
fibre is ready for use. Melted shellac is used for securin 
the tags to the torsion rod and suspended body. Severa 
ees details of procedure to avoid capillary diffi- 
culties in the cleaning, plating, and washing processes are 
described in the paper. If fibres are required to conduct 
electricity, they are silvered and washed after the tags have 
been soldered on. Such fibres the author considers essen- 
tial for making connection with electrometer needles of 
the greatest delicacy, for liquid connections are fatal to 
stability. Methods of rendering fibres visible by smoking 
with arsenic or magnesium are mentioned in the paper. 
At the meeting a perfectly circular hole ;745 in. in dia- 
meter, made by soldering round a quartz fibre passing 
through a hole in a metal plate and then drawing out 
the fibre, was exhibited under a microscope. 

Mr. Inwards asked if the shellac used to secure the 
— was melted or dissolved. = | : 

r. Blakesley inquired if silvering fibres did not 
destroy their perfect elasticity. 

Dr. Sumpner wished to know if any data as to the 
relative torsional rigidity of silvered and unsilvered fibres 
had been obtained, and if the electric resistance of sil- 
vered fibres had been determined. 

Mr. Watson said silvered fibres had been successfully 
used in electrometers. As regards their torsion, he had 
found it differ from day to day, and the resistance varied 
enormously. 

In reply to a question, Professor Boys described the 
exact process of soldering the coppered fibre to the tags. 
As to the torsion of silvered fibres, he would not expect 


much increase, as the film was very thin. He also thought | pp, 


the elasticity would not be destroyed, for silver and gold 
make very good torsion wires. 

Mr. Littlewood read a note on ‘‘A Method of Determin- 
ing Refractive Indices,” particularly well adapted for 
either homogeneous or heterogeneous liquids. A vertical 
scale stands in the liquid contained in a vessel open at 
the top, and two marks on the part of the scale below the 
liquid are observed in succession through an inclined 
telescope, capable of moving horizontally parallel to itself 
along a graduated bar. The horizontal distance between 
the two positions of the telescope in which the two divi- 
sions on the vertical scale are sighted is noticed, and the 
corresponding distance between the sighted position of 
two marks on the part of the scale above the liquid deter- 
mined. When the length between the two marks on the 
scale in air is equal to that between those in the liquid 
the ratio of the corresponding horizontal distances moved 
through 4 the telescope gives the index of refraction of 
a uniform liquid. For liquids in which the density varies 
in a vertical direction, observations of several points on 
the scale in the liquid enable the curved path of the light 
in the liquid to be traced out with considerable accuracy. 
— accuracy of the laws of diffusion might be tested in 
this way. 

The President said the method described was a novel 
and interesting way of picking out the layers of liquid of 
different refracting power. 





LAUNCHES AND TRIAL TRIPS. 

THE London and Glasgow Engineering and Iron Ship- 
building Company, Limited, Govan, launched on the 22nd 
ult, a steel screw steamer for Messrs. Allan C. Gow 
and Co., of Glasgow. The dimensions of the vessel are 
as follows: Length, 300 ft.; breadth, 42 ft. ; and depth 


moulded, 22 ft. ; of about 4100 tons deadweight capacity. . 


The engines, also — by the builders, are triple- 
compound, having three cylinders, 23 in., 37 in., and 
61 in, in diameter by 42 in. stroke; and the boilers, two 
in number, single-ended, each with three furnaces, 160 lb. 
working pressure. The vessel is named the Victoria, 





Messrs, Earle’s Shipbuilding and Engineering Com- 
pany, Limited, Hull, launched on the 24th ult. the 
screw steamer Ville de Boulogne, constructed for M. 
Bouchet, of Boulogne. The vessel is intended for drift- 
net fishing and trawling, her dimensions being: Length, 
121 ft. ; breadth, 20 ft. 6 in. ; depth of hold, 11 ft. She 
has a flush deck, with pulpit bridge forward of the boilers 
for navigating purposes. The engines, which are triple- 
compound of 55 nominal hominal horse-power, are placed 
well aft. The space forward is divided up and fitted for 
the stowage of nets, ropes, chains, &c. There are also 
ice, fish, and pon nc page. Wigs these three compart- 
ments being insulated; this arrangement constitutes a 
new departure in the method of dealing with the ice, as 
powerful ice-making machinery is to be titted in the 
refrigerating room. The apparatus is also arran to 
keep the fish holds below freezing ay independent of 
the ice supply; but ice will also made as required 
from fresh water, stored in tanks of 40 tons capacity, one 
of which is built under the refrigerating room, and the 
other forward; these tanks will also be available for 
supplying the boiler with fresh water. Provision is 
made for trawling. 





Sir Raylton Dixon and Co., Middlesbrough, launched 
on the 22nd ult. a steel screw steamer named A 
built for Messrs, Delmas Brothers, of La Rochelle. The 
-a7g al dimensions are: 

4 ft. 
deadweight carrying ca 
light draught of water. 


Length, 241 ft. ; beam, 
in. ; depth, moulded, 19 ft.; and she will have a 

ity of about 2000 tons on a 
he engines will be fitted by the 





North-Eastern Marine Engineering Company, Limited, 
of Wallsend-on-Tyne, the cylinders being 174 in., 28 in., 
and 46 in. in diameter by 33 in. stroke, with one single- 
ended boiler of extra size, working at 160 lb. pressure. 

The Harlech Castle, a new screw steamship now in 
course of construction by Messrs. Barclay, Curle, and 
Co., Limited, of Glasgow, for the intermediate Cape ser- 
vice of the Castle Mail Packets Company, Limited, was 
launched at Whiteinch, Glasgow, on the 22nd ult. Her 
register tonnage will be about 3500 tons, and her dimen- 
sions are as follows : Length, 352 ft. ; breadth, 42 ft. 6in.; 
depth, 28 ft. 6in. She is built of steel throughout, with 
cellular double bottom, and a system of water-tight bulk- 
heads carried up tothe upper deck, ag to the require- 
ments of ocean enger steamers. She will be supplied 
with four capacious cargo holds, with hatchways capable 
of receiving the largest pieces of machinery, &c. The 
ship will carry about 250 third-class passengers. The 
vessel will be lighted throughout by electricity, and a 
complete system of rege geri with special arrange- 
ments for the transport of fruit, will be supplied. The 
engines will be triple-expansion, and of 2000 horse-power, 
working at 160 lb. steam pressure. There will be three 
large single-ended multitubular steel boilers. 





Messrs. Mackie and Thomson, Govan, launched on the 
22nd ult. a steel sailing ship for Mr. R. J. Swyny, of 
Liverpool. The dimensions are: Length, 265 ft.; 
breadth (extreme), 39 ft. ; depth (moulded), 24.9 ft. ; gross 
tonnage, 1921 tons. The vessel was named the Aspice. 





The composite gun-vessel Rambler, which is refitting 
at Sheerness Dockyard for foreign service, was subjected 
to a full-power trial of her machinery at the mouth of the 
Thames on the 22nd ult., under the superintendence of 
the officials of the Medway Dockyard Reserve. The 
trial was attended with successful results, the engines 
indicating 649.8 horse-power, with a speed of 10.5 knots. 
e Rambler will be immediately completed for commis- 
sion, and will be again employed on surveying duties, 





The ee are particulars of the sea-going torpedo- 
boat Forban, which is now being built at Havre by MM. 
Augustin Normand and Co., and which is designed to 
attain the extraordinary speed of 30 knots or 34} statute 
miles an hour: Length, 144 ft. 3 in.; beam, 15 ft. 3 in.; 
draught, 10 ft. ee. 120 tons ; indicated horse- 


power, 3200. ‘The vessel will have twin screws, and will 
carry two torpedo-ejectors and two 1.46-in. guns. The 
Forban will by far the fastest craft afloat. The 


Chevalier, a to o-boat of the same length, but of only 
2700 indicated horse- power, was recently delivered 
by MM. Normand, and has attained a speed of 27.22 
knots. The boilers which give these striking results 
are a speciality of the firm of Normand, and are, it is 
understood, to be adopted for the new British torpedo- 
boat destroyers Janus, Porcupine, and Lightning, under 
construction by Messrs. Palmer and Co., of Jarrow, and 
for the Rocket, Shark, and Surly, under construction by 
Messrs. J. and G. Thomson, of Clydebank. Of the 
numerous sister ships that have been ordered, the Con- 
flict, Teazer, and Wizard, weieng by Messrs. J. S. 
White, of Cowes, are to have Mr. J. S. White’s boilers, 
constructed by Messrs. Maudslay, Sons, and Field; the 
Fervent and Zephyr, building by Messrs. Hanna, Donald, 
and Wilson, of Paisley, are to have locomotive boilers ; 
the Swordfish, building by Sir W. G. Armstrong, Mitchell, 
and Co., is to have Babcock and Wilcox’s boilers; and, 
probably, the Skate, Starfish, and Sturgeon, building by 
the Naval Construction and Armaments Company, at 
Barrow, and the Sunfish, building by Messrs. Hawthorn, 
Leslie, and Co., of Hebburn, will have Blechynden boilers. 
Yet other vessels of the class will have Yarrow, Thorny- 
croft, Belleville, or Du Temple boilers; so that the trials 
of the destroyers should afford a fairly good indication 
of the merits of the various British and French systems. 





Brtcian [Ron AND CoAL.—The production of coal in 
Belgium has not made any pro; during the last four 
years, but has fallen off rather than otherwise. In 1890, 
the extraction amounted to 20,343,495 tons; in 1891, to 
19,865,345 tons; in 1892, to 19,591,908 tons ; and in 1893, 
to 19,407,254 tons. The number of collieries in activity 
in 1890, averaged 131; in 1891, 130; in 1892, 127; and in 
1893, 123. The stocks in hand at the close of 1890 
amounted to 516,656 tons ; at the close of 1891, to 568,826 
tons ; at the close of 1892, to 835,645 tons; and at the 
close of 1893, to 473,681 tons. One favourable circum- 
stance, at any rate, is brought out by this latter com- 
parison, viz., that consumption has, upon the whole, 
outstripped production. e production of casting pig 
in Belgium in 1890 was 73,312 tons ; in 1890, 65,436 tons 
tons ; in 1892, 74,500 tons ; and in 1893, 89,420 tons. Re- 
fining pig was produced in 1890 to the extent of 530,225 
tons; in 1891, to the extent of 437,182 tons; in 1892, to 
the extent of 458,002 tons; and in 1893, to the extent of 
429,319 tons. Steel pig was made in Belgium in 1890 to the 
extent of 178,421 tons ; in 1891, to the extent of 185,438 tons; 
in 1892, to the extent of 235,819 tons ; and in 1893, to the 
extent of 241,557 tons. The production of iron rails and 


| plates in Belgium in 1890 was 121,251 tons; in 1891, 


113,440 tons ; in 1892, 123,572 tons; and in 1893, 126,493 
tons. The production of miscellaneous iron in Belgium 
in 1890 amounted to 385,706 tons; in 1891, to 389,642 
tons ; in 1892, to 431,107 tons ; and in 1893, to 375,685 tons. 


| The production of steel in Belgium in 1890 was 455,405 


tons; in 1891, 457,246 tons; in 1892, 467,729 tons ; and 
in 1893, 491,302 tens. It will be seen that the output of 
steel has apprecially increased in Belgium during the last 
four years, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, Specification ts 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

49 person may at any time within two months from the date of 
t Dae yee v 4 the — eh a plet ae ve 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS, &c., ENGINES. 


7433. G.A.and V. List, and J. Kosakoff, Moscow, 
Russia. Oil Engines. (5 Figs.) April 11, 1893.—This in- 
vention relates to engines worked by the combustion of a mixture 
of a hydrocarbon or mineral oil with air, and consists of an 
arrangement of the vaporiser in the interior of which tha liquid 
hydrocarbon introduced under pressure is heated, being afterwards 
injected, partly in the form of vapour and partly in the form of 
spray, into the chamber in which the mixing with air and the 
production of the explosive mixture take place. The vaporiser 
is combined with an igniter o, a mineral oil vapour lamp p2, p*, 
a heating chamber Y, a charging chamber C, and two mechanically 
controlled air valves h' and h?, The vaporiser is constructed with 
a cylindrical body H, with hollow sides, and arranged be- 
tween the cylinder cover B!' of an oil engine and a trans- 
verse bridge-piece D: connected to the cover. The body H is 
insulated from the bridge-piece D! and the cylinder cover B! by 
asbestos, and is formed with a tube d!, surrounded by an 1] 





pered steel placed below and between the barrels, and sup- 
ported to slide on the framing of the gun lock. This bar 4 
screwed into the fore end of the breech-block, and its movement 
is limited by the screw K! projecting into a slot K2 in it. The 
ejector for the two barrels has a collar sliding on the bar, but 
eventually met by a raised portion, so as to be moved rearward 
to draw the cartridge shells. The screw K’ also serves to main- 
tain the trigger-plate M in its place. The barrels G are provided 
each with ascrew-threaded breech G1 made with slots for the pas- 
sage of the ejector and recesses for the lugs in the cylinders E, E’. 
The bolt B is secured in place by a long axial pin N with a milled 
head N', this pin passing longitudinally through the bolt B and 
screwing into the end of the bar. In the front of each trigger 
O is a notch O! (Fig. 1), and on the trigger-plate M a sliding plate 
0? is provided, with an exterior button for moving it back and 
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forth. The rearward end of the plate is adapted to enter the 
notches, and so lock the triggers and prevent discharge of the 
gun until it is again drawn forward free of the slots. The face- 
plate is provided with a cylindrical rearward extension to fit 
the correspondingly hollowed anterior end of the cylinder E or E!. 





chamber K, communicating through a passage p (Fig. 2) with the 
combustion or explosion chamber C. In the longitudinal axis of 
this vaporiser and capable of sliding in the direction thereof is 
arranged a rod m provided at its lower extremity with a valve I 
fitted to a seat, on to which it is pressed by a spring s? acting 
through a rod t? and lever upon the valve-rod m. The upper part of 
this rod works in a tight-fitting stuffing-box 0b!. y means 
of a tube cl (Fig. 2), oil is pumped into the space between the 
sides of the tube d! and the rod m under high pressure. The 
oil being contained in the narrow concentric space between 
the rod m and the externally heated side d1, becomes so highly 
heated that the more. volatile part is converted into vapour 
in the space, whilst a less volatile component part, owing to 





the pressure, is partly superheated, and is not converted into 
vapour until the pressure is reduced on its escaping through the 
valve opening, when it is immediately vaporised, whilst a part 
still less readily convertible into vapour escapes in liquid condi- 
tion through the valve opening, where it is atomised by the rush 
of vapour and consumed in the next explosion. The forcing of the 
oil to be evaporated through the narrow space anc the opening 
of the valve I are arranged to occur at the same time the com- 
pression takes place in the explosion chamber O. This chamber 
during the compression period contains pure air, which entered 
through the valves h! and h2, this air having been mixed with the 
products of the preceding explosion. To insure a thorough mix- 
ture of the oil vapour and the unevaporated atomised oil with the 
air in the combustion chamber C,a plate J having inclined sides 
(Fig. 1) is provided opposite to the valve opening, against which 
plate the jet of vapour and oil is caused to impinge, and is de- 
flected by the inclined surfaces so as to have imparted to it a 
whirling movement, thereby mixing the air and products of com- 
bustion. As the compression of the mixture in the chamber C 
proceeds, the line of demarcation between the residual products 
and the fresh charge gradually moves back through the small pas- 
sage p (Fig. 2) towards the hollow space K, so that just when the 
piston reaches the end of its back stroke the fresh mixture enters 
the ignition tube and is exploded by contact with the heated walls, 
the explosion extending throughout the chamber K, and through 
the passage p proceeds to the chamber C, whence the force de- 
veloped is transmitted by the piston to the motor. The lamp for 
the igniter consists of a bent tube p2, provided with a nozzle p?. 
(Accepted January 10, 1894). 


GUNS, &c. 


150. L. Guidotti, Lucca, Italy. Gun Lock. [10 Figs.) 
January 3, 1893.—This invention consists in a gun lock for double- 
barrelled guns, and relates to means by which a breech-closing 
bolt, after preliminary disengagement by rotation, is drawn back 
in an axial line parallel with the axes of the barrels for opening 
the breech, so that it may operate with regard to the cham- 
bers of both barrels simultaneously. The breech-closing block A 
is provided with a bearing a for the bolt B, and a space a! for the 
toothed wheel CO, which is fixed on the inner end of the bolt B. 
B! is the lever of the bolt, and B the locking nose which enters 
the slot D! in the bedframe. E, E! are the two cylinders which 
close the breech ends of the cartridge chambers F of the barrels 
G, and E? are the teeth in the cylinders to engage with the toothed 
wheel C. At each end of the teeth E? isa solid flange E*, E+, 
whereby the drawing back and forth of the breech-block A, bolt 
B, and toothed wheel O, draws back the two cylinders E, E'. Lugs 
on the cylinders E, E! engage in corresponding recesses in the 
breech chambers and lock the cylinders when closed. The edges 
of these lugs are made helicoidal, so that the turning of them into 
their recesses causes the cylinders E, E! to be p’ against the 
orifices of the cartridge chambers F. The firing-pins H are inserted 
through the slots E7 into the cylinders E, E) respectively, and 


their lugs H! project through the slots, which are cut so that their 
faces in direction of the muzzle of the gun are helicoidal, whereby 
the revolving of the cylinders causes the drawing back of the 
firing-pins, whose lugs become caught behind the sears J. The 
breech-block A is guided by a hollow cylindrical bar of tem- 





The faceplate is prevented from revolving by the feather P¢ on the 
firing-pin fitting in the slot, while the firing-pin is itself prevented 
from revolving by the lug H' lying in a slot in the bedplate 
of the breech-block. The faceplate does not turn when the 
cylinder E or E’ is revolved, but only follows the back and forth 
movement of the cylinder. As, however, the rear face of the 
plate is helicoidal, while the end of the cylinder E or E! is in this 
case also helicoidal, the effect of the turning of either is to force 
forward or withdraw the faceplate according to the direction of 
the rotary movement. (Accepted January 10, 1894). 


14,722. J. A. Norton and W. Richards, London. 
Machine Guns. [12 Figs.) August 1, 1893.—This invention 
relates to apparatus for supplying cartridges to machine guns. Ais 
the breech-frame of a ‘‘Gardner” gun. Bis the cover of the breech- 
frame hinged toit. The opening B! in the coyer B receives the 
feed-bar D and permits the cartridges to pass to the horizontally 
reciprocating slide of the gun. The lower end of the bar D is 
shaped to fit this opening, and is provided with a hole D! to re- 
ceive the end of a spring bolt E adapted to slide in the cover B to 
engage with the bar when the latter is in place. The upper end 
of the feed-bar is widened, to facilitate the entry of cartridges 
into a groove formed in the front face of the bar. A spindle F 
is journalled in a block F1 adapted to slide in guides D4 provided 
upon the bar D near the upper end. D®5 is a lug upon the bar, 
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just above the guides D4, F? isan adjusting spindle, rotatable ia 
the lug D5, and provided with a screwed end, which is ted to 
engage with a threaded hole in the block F!1. Anotherspindle G 
is journalled in the lower end of the bar D. Fis a small po! 
with a corrugated periphery, secured upon the spindle F and 
arranged to project into the groove D3 through an opening formed 
in the bar D, a similar pulley being secured upon the spindle G 
and received in a recess formed centrally inthe lower end of the 
bar D. The spindle G has also a toothed pinion G2 secured on it, 
which is received in a cavity formed in the exterior of the bar at 
the lowerend. H is an endless band of co: ated metal, which 
is placed upon the pulleys F% and G1, so that part of the band isin 
a groove D3, the bottom of which is very slightly channelled to 
receive it, and part of it lies over the rear face of the bar, within 


© potas casing D6 attached to the latter. By am the 
justing spindle F2 to move the block F!, the band H may be 
tightened or slackened. I are cartridges in the groove D®. J is 
the handle by which the gun is operated. K, K! are the plungers. 
A rocking lever M is pivoted within the cover B, and is provided 
with cam faces, which lie in the line of travel of the plungers K, K!. 
N, N! are arms pivoted to the ends of the rocking lever M, and 
having pawls 01 hinged to:them ; the pawls 0! have tails 03 formed 
on them, against which springs, secured upon thearms N, N!, bear. 
B? are projections formed upon the interior of the cover B to guide 
the arms N, N! in their reciprocation. A spindle Q is adapted te 
turn in bearings in the cover B, and has ratchet wheels fixed upon 
it, to be operated by the pawls O01. R is a spur pinion fixed upon 
the spindle Q._ S is an intermediate shaft adapted to turn in 
bearings in the interior of the cover B, and provided with a spur 
Pega 4 geared with the pinions G2 and R. (Accepted January 


RAILWAY APPLIANCES, 


22,253. C. H. Bradrick and B. A. Karr, Omaha, 
Douglas, Nebraska. Railway Electric Signals. 
(4 Figs.] November 21, 1893.—This invention relates to electric 
signals for railways which employ the main railway track as one 
line conductor, insulated central rails as the other line conductor, 
and a trolley carried by the car and running on the central track, 
and wherein each engine carries an alarm, a source of elec- 
tricity, and connections for making a complete half-circuit ; the 
central insulated conductors being divided into sections, and the 
circuit through both engines being completed when they arrive 
upon the same section. The locomotive carries a trolley 3 which 
runs upon central elevated rails 4. The trolley consists of a frame 
having vertical and horizontal arms, pivoted and carrying 
an axle upon which are mounted a pair of wheels, and is 
mounted in a bracket, from the lower end of which projects a 
spring, whose outer end is attached to the trolley axle, so as to 
draw the forward end of the trolley frame with its wheels back- 
ward, and, owing to the shape of the frame, press the wheels down- 
ward upon the track upon which they run. This spring retains 
the wheels of the trolley upon the track, with a yielding force, 
causes them to ride evenly, and prevents them being displaced by 
obstructions such as slight unevennesses in the track. The 
central elevated tracks and the trolley wheels that run on 
them are spaced apart so that the rails form two indepen- 
dent conductors, and the trolley being supported by the single 
bar 5 attached near the centre of the axis, receives current from 
either central rail. The trolley frame is also provided with 
an extension above its pivot, which may be engaged by, 
though not positively connected with, the lower projection of 


Fig.1. 
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a controlling hand-lever pivoted in the cab. This hand 
lever is provided with a retaining dog which engages in the 
teeth of a rack segment adjacent to which the lever moves. 
The alarm has positive and negative binding posts connected re- 
spectively by means of a wire with an axle 22 of the engine and by 
another wire with the negative pole of the source of electricity. 
The switch-board has an arm and two contacts connected respec- 
tively by wires to the negative and positive poles_of the battery. 
The switch-board is also connected at its pivot upon which the arm 
turns, by means of a wire with the axle of the trolley. Allengines 
going in one direction place the switch so as to present the positive 
to the trolley, and through it to the central rails, while all engines 
goingin the opposite direction will cut out the battery, but leave 
electrical connections otherwise intact to receive current from the 
battery of the other train. Means are provided for effecting the 
change for cutting out the battery, but leaving the connections 
ready to receive the signal. The elevated central rails are 
divided into sections of equal length, which are laid so as to break 

joints, and their ends form the central elevated track, and are 
simply spaced apart or insulated. These rails are mounted on the 

cross tyres by means of blocks 31 at intervals apart, to which the 

rails 4 of inner track are secured by bolts. The chairs 31 may be 

laced sufficiently far apart to leave the space between them and 

| ser the rails 4 open and unobstructed. A simple battery is 
used guarding the switches, wires running from ‘its respective 

poles, and connected to the main and central tracks of the switch, 

which are adapted when thrown against corresponding rails of the 

main line, to open the switch and close that half of the circuit, so 

that an engine approaching will receive the alarm. (Accepted 

January 10, 1894). 


STEAM ENGINES AND BOILERS. 


16,278. W. Dandison, London. Liquid Fuel, &c., 

lectors. (5 Figs.) August 29, 1893.—This invention relates 
to liquid fuel, &c., injectors. A hollow casing tapers internally 
towards its muzzle, and is fitted with an internal concentric tube, 
also tapered on its outer face to correspond, and hollowed to re= 
ceive steam, and perforated to deliver it in jete. The liquid fuel 
is delivered through the side of the casing about half-way along 
its length, and behind this orifice is a ring on the internal face of 
the . An intermediate tube is provided, which is adapted 
to slide axially to and froin the casing by an outside ring on it, 
this ring being packed to fit like a piston in the first ring. These 
two rings are behind the fuel delivery, and the intermediate 
tube is long enough to be moved forward past it up to the nozzle, 
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in order toregulate the supply. Air is admitted axially through 
the injector. The nozzle through which the mixed air and steam 





and fuel are expelled is contracted near the nozzle of the injector 
casing, then expanded, and lastly terminates to an oval hole. 
(Accepted January 10, 1894). 


365. J. Weir, Cathcart, Renfrews,N.B. Surface- 
Condensing Steam Engines. (32 Figs.) January 7, 1893. 
—This invention relates to the condenser, the air pump, and feed 
pumps of a surface-condensing steam engine. The condensing 
space is divided into three compartments A, B, C by transverse 
sen through which the tubes pass, and the inlet D for the ex- 

aust steam from the engine is at the upper part of the largest 
compartment A. There isa side — , having a valve E! at 
the top of it for leading steam from the exhaust inlet D to the 
bottom of the compartment A, and there is a communication 
fitted with a valve F, between the top of the latter and the 
top of the next compartment B, whilst all three compartments 
communicate with each other at the bottom. The bottom of the 
condenser is provided with an outlet G for the water of condensa- 





tion, which is withdrawn by a pump separate from that used for 
withdrawing air or gas. For full power the entire condenser is 
made fully effective, the exhaust steam being all passed into 
the largest compartment A, the valves E! and F being closed, and 
air being withdrawn from the tops of the two compartments B, C 
through stopcocks H}, H?. For lower power the valve E! is set to 
direct all or most of the steam by the side passage E to the space 
below the tubes, air being then withdrawn through both stop- 
cocks H'!, H?. For intermediate powers the valves E',F and 
stopcocks H', H2 are adjusted to suit the pressure deeired in the 

d r, the stopcocks being adjusted so that the air outlet 
pipe H may be cooler than the water outlet pipe G, and in 
order that the air pump may not draw off steam. (Accepted 
January 10, 1894). 

4636. H. T. Grundy and W. Critchley, Radcliffe, 
Lancs. Furnaces. [4 Figs.) March 8, 1893.—This inven- 
tion has for its object the complete combustion of fuel in furnaces 
of steam boilers, &c. A are the hollow bars formed with longi- 
tudinal holes a. The inlets and outlets of the bars are bell- 
mouthed, and the front ends rest upon the hollow deadplate B, 
which is formed as a shallow box open at the back and front and 
having a lid 6 resting upon the sides and on the bar ends, which 
are cut down to allow the upper surfaces of the lid and bars to be 
level. Opposite to and central with each bar a hole b' is formed 
in the floor of box B, which holes are controlled by a sliding 






































late C working in grooves bl, A block D is placed within the 
Sen B having “through” air passages d, one corresponding 
with each bar. The passag larged towards the front. 
A plate E closes the front end of the box B, having inlets e for 
air ingress by either natural or forced draught. Between E and 
D a space is left for the distribution of the air to the pas- 
sages in the block D. The back ends of the bars, which are of 
the same form as the front ends, and the orifices similarly bell: 
mouthed, rest upon a cross bearer F which extends downwards, 
thus closing up the back of the ashpit with the exception ot 








a hole which is left for the yommere of cleaning out the chamber 
beyond. Ahinged door G which can be opened by a rod closes 
up this aperture. A second cross bearer is placed beyond F, 
and resting upon the ledges h and f! formed upon these bearers 
respectively a horizontal open frame I is P. , formed with 
large —. A floor K is provided on a level with the lower 
edge of the door opening, and is also carried by brackets formed 
with the bearers F and H. These brackets, as well as the 
brackets /' and h, are formed with turned-up flanges embracing 
ribs on the underside of the floor K and frame I, by which means 
bolts are avoided and the bearers are braced together. Upon the 
longitudinal members of the frame I are brackets to carry an 
angle plate L upon which the brick bridge V is built, and which 
also projects over the back ends of the bars, which at this end are 
cut down similarly to the front ends for the purpose. The 
brackets k are formed with abutments k! to keep the angle plate L 
in place. A deflector plate N is mounted upon the back part of 
the hollow bridge to deflect the current of heated air coming 
through the bars upwards, so as to thoroughly mix them with the 
unconsumed gases ng over the bridge, the deflector plate 
being fluted for this purpose. The front end of the ashpit is not 
closed, but left free for the ingress of air between the bars, (Ac- 
cepted January 10, 1894). 


4249. F. H. Orme and J. W. Collins, Oldham, Lancs. 
Pressure Gauge. [4 Figs.] February 27, 1898.—This inven- 
tion relates to pressure gauges for testing the pressure in gas 
pipes, the object being to make them compact and convenient to 
carry and protect the Fp a tubes against breakage. Two glass 
tubes a and a! are fixed air and water tight at their lower ends in 
the top of a small metal box b through which they communicate 
with each other, and at their upper ends into a similar box c. 
This box is formed with two internal bosses d, d' into which the 
glass tubes a and a! are respectively fixed. The bossd is closed at 
the top by a a nipple e screwed into it and closed by a cap 

‘be 


e', the boss ing likewise closed by a perforated nipple f and 
cap or plug. ‘, and having a lateral hole d? made in it through which 
the chamber communicates with the top of the glass tube a, 


while the glass tube a! is shut off from it. Between the two 
chambers } and c a metal pipe g is — communicating at the 
top with the upper chamber and glass tube a, and passing 
through the lower chamber b, which has a stem b' screwed up 
to a shoulder b2 formed on it. Upon the stem b! adisc h and a 
cock ¢ are screwed, the cock being formed at the lower end with 
a tapered screwed part for fixing the gauge to the pipe the pres- 
sure in which is to be ascertained. The top and bottom boxes 
c and J are further connected by a semicircularly bent plate or 























half-tube / passing round the glass tubes a, a! to a little beyond 
their centre line. Between the disc h and bottom of the chamber 
b, a disc m with rim is placed, so that it can turn on the 
shoulder b', and to it a tube n is fixed extending under the rim 
c! on the top plate c? of box c, part of which tube is cut away. 
A per r is fixed in the bottom of the chamber b, and enters 
a slot in the disc m, and acts as a stop to fix the position 
of the tubular cover. Upon the central pipe g of the gauge a 
slide o is arranged, which can be fixed by means of a set screw ol, 
and has a scale p attached to it. In using the gauge, water is 
filled in through the nipple e into the glass tube a, and passes 
through the bottom box d into the other tube a', the cap 
J) being screwed off to allow the air to escape from the 
tube a', after which the cap f! is screwed down. The gauge 
having been fixed upon the pipe the pressure in which is to be 
ascertained, the scale p is adjusted so that its zero mark coin- 
cides with the water level. hen the cock is opened, the gas 
ascends through the pipe g into the box c, and passes through 
the hole 'd? into the tube a, depressing the water level therein 
a itin the tube al, the cap f being unscrewed mean- 
while. 
remain in position for repeated readings, the tube n can be 
turned round and the gauge closed, whereby the glasses are pro- 
tected against damage. (Accepted January 8, 1894). 


MISCELLANEOUS. 


40. C. J. Hewitt, Prescot, Lancs. Turning Small 
Articles, (8 figs.) January 2, 1893.—This invention has for 
its object to provide a lathe for turning out, to a large extent 
automatically, small objects in metal exact duplicates of each other. 
On the spindle B are da sleeve OC and an annular disc D. 
Spiral springs E are placed in recesses in these discs and tend to 
prees them apart, keys F fastening the disc D to the push spindle. 
The sleeve C is loose onthe main spindle B, but abuts against 
alooseconeG. The springs E, in pressing the two discs apart, 
prees the push spindle and its continuation screwed to it 
forward, the continuation fitting the hollow of the chuck, which 
is in three pieces, with radial divisions; the rod expands the 
circle of the latter in proportion as it is pushed forward. The 
chuck is closed or opened by a lever worked by means of a treadle. 
A friction cone abute nst the disc D. e lever I, pushing 
against this, thus pushes back the push spindle, and also takes 
off the friction clutch, thus stopping the rotation of the main 
spindle and of the chuck H. J and K are male and female cones 
forming a friction clutch. These are placed between the two 
bearings L, L' of the main spindle B. The cone J can move 
a on the spindle B, and the other forms part of the 
split cone pulley which surrounds and forms part of the friction 
clutch. The friction clutch, when not pressed by the lever, is held 
to its work by an internal bey j. On the top side M of the 
sliding rest is a capstan head N carrying a series of toolholders O 
fitted ina circular T-slot P. The tools are regulated for turning 
diameters by means of set pins Q in the tan. Holes areformed 
on'the underside of the capstan, into which project the set pins Q. 
R is a paw! pivoted on a spring-actuated rod on the slide i and 
adapted to enter the holes as the capstan is rotated, and to come 
in contact with the set pins, By regulating the set pins Q, which 








rotate with the capstan, so that they come against the fixed pawl 
R, the tools can each be brought to a diff. ition as pods 
the work. The capstan head is revolved by means of a worm and 
wheel S,S'. The wormshaft is driven by a band or pulley s. 
The regulating screws Q ar against the click R —. the 
rotation, and the band slips on the pulley instead of causing it 
to rotate. The tools are regulated as regards the thickness of the 








work by means of an |_-shaped piece T of steel travelling with the 
capstan N, and having a slot ¢ through which projects a fixed pin 
p. The turned-up portion enters a pet in the capstan. 14 
regulating the set pin U, the piece T will be drawn along and 
stopped by the projection p sooner or later, according to the ad- 
justment of thescrew U. (Accepted January 10, 1894). 


3676. J. Southall, Worcester. Was Sand 
&c. [1 Fig.) February 20, 1893.—This MB 00 mB mere 
to machines for washing sand, coal, &c. Secured to the framing A 
is a part B serving to convey the high-pressure water to the 
several exits C. D isthe washing vessel of the machine, and E 
is the hopper to receive the material to be washed. The box D is 
made so as to revolve freely in bearings F, and is divided up hori- 
zontally intoas many chambers as are necessary to cleanse the 
material to be washed. Round the inside of D at G are recesses 
for the water issuing from the exits C to impinge against, at a 
proper angle, so as to cause the entire box D and its to re- 
volve at a high speed. After leaving the hopper E, the material 
to be washed drops into chamber H, falling near the centre of 
plate J, and is rapidly passed outwards by centrifugal force, the 
numerous projections on the surface of J serving to violently 














agitate it during its course. On arriving near the casing D, the 
material falls through holes into chamber K, and arriving on plate 
L is carried back to the centre of the machine by the spiral rib M. 
Having reached the centre, it again falls through holes into 
chamber N on to another plate O similar to plate J, these opera- 
tions being repeated as often as desired. hilst the material 
being washed is thus ——- the water is rising up con- 
tinuously through it, and finally overflows over the mouth 
of the hopper E into a trough P, carrying with it the dirt it has 
extracted. The cleansed material, after reaching the bottom of 
the machine, ie either delivered through doors formed in it, 
or it may be forced to delivery by aworm. The worm Q revolves 
with D, driving the clean material up through the centre pipe of 
the machine, and delivering it into a shoot R, so arranged as to 
swivel to any point round the washer. (Accepted January 3, 


The pressure can then be read off. If the gauge is to | 1894). 





UNITED STATES PATENTS AND PATENT PRACTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 36, ‘ord- 
street, Strand. 





LeveL Crossing ACCIDENT AT ALTRINCHAM.—On the 
evening of December 1 last the gates of the public road 
level crossing, close to Altrincham station, on the Man- 
chester, South Junction, and Altrincham Railway, were 
run into by a ballast engine engaged in shunting, and 
one woman, who was wheeling a perambulator, was 
injured. The gates were worked from a signal cabin, and 
were properly interlocked with the signals. General 
Hutchinson, in his report, states that this accident was 
due to a misunderstanding between the driver and guard 
of the ballast train, and also to the negligence of the 
driver and fireman in running tow the gates without 
looking to see if they were open or not. This is said to 
be the first accident attended with personal injury which 
has occurred at this busy crossing during the last twenty- 
four years. The Government inspector further held an 
inquiry as to the desirability of doing away with the 
crossing, and suggests that the road and local authorities 
should co-operate with the railway ne in making a 
bridge, and in the event of this being found too costly (it 
is estimated to cost about 20,000/.), that a commodious 
subway approached by inclines be made to accommodate 
foot-passengers, hand-carts, bicycles, &o. 
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MACHINE TOOLS. 




















BORING AND TURNING MACHINES. 
TO RECEIVE PIECES 


ane andl 48 in, diam. 24 in. high. | 96 in, diam. 48 in. high. 
RADIAL DRILL. 72 in. diam. 36 in. high. | 122 in. diam. 60 in. high. 
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PULLEYS & LINE SHALT FITTINGS. 


SEND FOR PHOTOGRAPHS AND PRICES TO 


GEO. RICHARDS & CO., L'?: 


Works: BROADHEATH, NEAR MANCHESTER: 


London Office: No. 110, CANNON STREET (Ground Floor’), EG 
Paris Office: 31 bis, RUE BICHAT (Société Continentale Richards). os 
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Stone Breakers @0re Gruhes| 4 == 


LATEST IMPROVED PATENT SELF-ACTING 
Ten “BLAKE-MARSDEN” IS THE BEST. 


_AIR PUMP VENTILATOR, 
—— THE RESULT OF THIRTY YEARS’ EXPERIENCE, — 


50 PER CENT. REDUCTION IN PRICE. 
H. R. MARSDEN, Soho Foundry, LEEDS. 


r Cheapest and most powerful Exhaust Ventilator in existence. Continuous 
in action and impervious to wet and down draught. 
OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS. 
60 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. OUR Cc A T A LOGUE 


Strongly made of the best Steel, Galvanized, and finest Workmanship, 
64, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW. 351 

Poel Aram: HR. MARSDEN, LEEDS, Telegram: MARSDEN, LEEDS ano 
=|\Coming Events Casting 
E ME RY WHEE L: S. their Shadows Before, 


PRICE LISTS FREE ON APPLICATION. “IF YOUR THEORY OF 


5 66 
MITCHELL'S EMERY WHEEL CO., Mil st, Bradford, MANOHESTER LIFE, LABOUR, wm GApIT AL, 


rawings, Plans, Tracings,|.. , ; 
> |D 88; ; 8 “is true, all destructive handicrafts ought to give way to Machinery, and 


&c., ouediies with Accuracy and Despatch, on 



































Clyde Rivet Works Co. 


GLASGOW moderate terms, by MESSER and THORPE, Mecha- hook ” 
Baer Rivers, Srcmns, Ween Sonsws, Sonsw Bours, —_ = General F ener, 8, Quality oa ’ will, - Man atvanens. 
Vide CuarurEs Reaper's Labour-saving Machinery Hero, Mr. Henry Littte, in 


M. & T. are thoroughly practical Engineers. 





‘*PUT YOURSELF IN HIS PLACE,” 


HAYWARD TYLER & Co. 
Which all Employers, Engineers, and Trade Unionists should read, with a 
<a c ’ ? ? 
LONDON Copy of our Catalogue on their Table.—Address : 


Ncdigson¥ Spend 
iodo. | AACR New CONVEYOR CO.,t70. 
3 & 4, LIME STREET SQUARE, LONDON, E.C. 


5 aval 
Manchest ae 


Tele. Addrees—“‘ WEIGHING, MANCHESTER.” 


DAVEY, PAXMAN & cO., Engineers, COLCHESTER, LANCASHIRE BOILERS. 


ENGINES & BOILERS SUITABLE FOR MILLS, "FACTORIES, E ELECTRIC LIGHT INSTALLATIONS, &c., &c. 


WEIGHING MACHINERY. 











Managing Director—Mr. GILBERT LITTLE. 



















Portable and Semi-Portable Engines, | Triple — 08, Vertical H es and Boilers, 
Semi-Fixed Engines and Boilers, Horizontal Winding 68, Compound Semi- Engines & Boilers 
Horizontal Engines, Com = Portable and Semi-Portable ye Horizontal Fixed 

Vertical Engines and Boilers. ' Oornish, Lancashire, and other 





% mie =6The Engines are fitted with PAXMAN’S PATENT AUTOMATIC EXPANSION GEAR and ADJUSTABLE 
22 GOVERNORS, which ensures a steady and constant speed in any emergency. 


4 This Gear {s one of the GREATEST and MOST MODERN IMPROVEMENTS effected in the Steam Engine, 








Catalogues, and full particulars with prices, on application to 


MAKERS OF ENGINES DAVEY, PAXMAN & CO., ENGINEERS, COLCHESTER. — 
From 2 to 1000 Horse-power. London Office : 78, QUEEN VICTORIA STREET, E.C. Oa 5901 Made in all Sizes. 


REFRIGERATING & ICE-MAKING MACHINERY. 


= 2000 MACHINES SOLD. i 


—_ WILDRIDGE & octane Sydney, Agents for the Linpk British RerrierRation Co., Ltp., LONDON. SYDNEY, August 14th, 1893. 
Rn Sirns,—We are — to be fon to inform you that the Linde Disc Freezing Machinery erected by you at our Stores, North Sydney, has been <.3 work continuously for over six months, and has completely 
fulfilled the Specification wit! itio tee, giving us every satisfaction and freezing the carcasses in a most efficient manner, and on a remarkably ‘small consumption of fuel and labour expenses. 

Our Manager, M. Mrapow, states a during his ten years’ connection with the New Zealand and Export Trade, the Linde system is the best he has ever been connected with, as it gives the highest results on 
the smallest consumption of coal, ‘and is specially well adapted for freezing and chilling in warm climates, e brisk circulation of haa keeping the chambers sweet, clear, and dry, with an entire absence of snow eveD 
during the introduction of warm air. From the storage chambers the c and wrappers were shipped in a perfectly dry state Yours faithfully, Jj. H. GEDDES & Co., 

The Pastoral Finance Association, Ltd. (Signed). W. Tyson, Secretary. 


THE LINDE BRITISH REFRIGERATION CoO., Ltd., 


35, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. wail 























For Locomotive Builders. 


St ] C t] ,, Hydraulic Engineers. 
ee as In 4 S » Colliery Proprietors. 
» Dredger Builders. 


Sole Makers of Manganese Steel under the Hadfield System and Patents. 


Hadfield’s Steel Foundry Co., L 


Hecla Works, Sheffield. 156 & 157, Leadenhall tf London, E.C. « 
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THE MONT SALEVE (GENEVA) 
ELECTRIO RACK RAILWAY. 
By ©. S. Du Ricne Pretizr, M.A., Ph. D., 
A.M.I.C.E., M.1.E.E. 

Introduction.—The extensive system of suburban 
and district railways which radiates from Geneva, 
and connects almost every village within eight 
miles from the town, has recently received an 
interesting addition in the shape of an electric rack 
railway to Mont Saléve—that well-known and 
favourite resort of residents and tourists, which, 
although situated in Savoy, and, therefore, on 
French territory, is practically part and parcel of 





ject to the power of the Department to acquire the 
line at any time after fifteen years’ working, on the 
principle of an annuity based upon the mean annual 
net revenue of the five best years out of a period 
of seven consecutive years preceding the purchase, 
the annuity thus fixed being payable by the Depart- 
ment to the concessionaires or company for the 
remaining term of the concession. The line is 
sui generis, not only because it constitutes the first 
instance of electric motive power being directly ap- 
plied on such steep grades as 25 per cent., but also 
because the supply of hydraulic power and the site 
of the generating station involved considerable diffi- 
culty, seeing that the Saleve Mountains are practi- 
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the picturesque villages, health resorts, and the 
numerous hotels scattered over the slopes of Mont 
Saléve, as well as to some large limestone quarries, 
and is composed of three sections of about 3 kilo- 
metres each, with Monnetier Junction as the central 
point, the total length being 9.1 kilometres, or 
5.7 miles. Of this total length, 6.1 kilometres are 
in the straight and 3 kilometres in curves, the 
sharpest of which occur at the lower termini and 
near the summit, and have aradius of 50 metres, or 
2.5 chains. The total rise from Etrembiéres and 
Veyrier to Treize Arbres is 732 and 714 metres 
(2400 ft. and 2342 ft.) respectively, the steep grades 
on the two lower sections varying from 10 to 25 
per cent., and on the upper section from 20 to 25 
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comprises three culminating points, or rather 
plateaus—Petit Saléve, Grand Saléve, and Les 
Pitons, whose altitudes are 986, 1304, and 1383 
metres above sea-level respectively ; and it is to 
within 500 ft. of the summit of the second of these 
that the new railway ascends, the terminus being 
at a point called Treize Arbres, well known on 
account of the fine view it commands of Mont 
Blanc and the valley of the Arve, as well as of the 
lake, the Rhone valley below Geneva, and the 
Jura Mountains. The idea of a Mont Salave Rail- 
way is by no means new, a concession for a line 
on the Righi principle having been granted by the 
French Government as early as 1875; but it was 
not till 1891 that the scheme assumed a definite 
shape, when a company was formed at Geneva, 
chiefly under the auspices of the Société de 
l'Industrie Electrique (late Cuénod Sautter and 
Co.), for a rack railway to be worked by electricity. 
The new concession was granted for seventy-five 
years by the Department of Haute Savoie, under 
the French Local Railways Act of 1880, viz., sub- 








The Line (Figs. 1, 2, 3, 4, and 5).—The electric 
railway is on the metre gauge, and, being entirely 
on French territory, does not start direct from 
Geneva, but from two points at the foot of Saléve, 
viz., Etrembiéres and Veyrier, situated at 408 
and 428 metres above sea level, and connected 
with Geneva by road railways 9 and 6 kilometres 
in length respectively. The line from Etrembitres 
skirts the steep slopes of Petit Saléve, with a full 
view of the lake, and passes the health resorts of 
Bas and Haut Mornez, while that from Veyrier 
ascends through a romantic ravine between Petit 
and Grand Saléve, called Le Pas de I’Kchelle, to 
the well-known mountain resort of Monnetier, and 
from here falls to Monnetier Junction, where it 
joins the Etrembiéres line. From this point (650 
metres above sea level) the joint line winds up the 
partly wooded, but chiefly arid declivity of Grand 
Saléve until it reaches the terminus and hotel of 
Treize Arbres, 1142 metres (3746 ft.) above sea 
level, or 764 metres (2506 ft.) above the town of 
Geneva. The railway thus affords easy access to all 
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per cent. The alignment is, on the whole, favour- 
able, and the earthworks, which, including rock 
excavation, cost on an average 3.50 fr. per cubic 
metre, or 2s. 2d. per cubic yard, were comparatively 
easy. But the peculiar arrangement of the electric 
conductor, which precludes all level crossings, 
necessitated numerous bridges at road and railway 
crossings ; and another heavy item was the land 
which, although more or less unproductive, could 
for the greater part only be obtained by compulsory 
purchase at an average cost of 2fr. per square 
metre (1s. 4d. per square yard); because in this, 
as in other similar cases, the local owners, 
being interested in the old means of locomotion, 
viewed the mountain railway with anything 
but favour. The heaviest section, as regards 
works, was that from Veyrier to Monnetier, the 
line being here to a great extent excavated in 
solid, and more or less perpendicular, rock at a con- 
siderable height from the base of the ravine. The 
only tunnel on the line, 100 metres in length, 
occurs on this section. The width of formation 
level of the railway is 3.5 metres, or 11.5 ft., and 
the line is fenced in throughout. The stations, 
incuding the three terminals, are seven in number, 
and are built in Swiss chalet style, those of 
Etrembiéres and Veyrier being, moreover, provided 
with sheds for rolling stock and repair shops. 
These two stations are in close proximity to those 
of the two road railways which connect the electric 
railway with Geneva. 

Permanent Way (Fig. 6).—The original inten- 
tion being to use four-wheeled motor-cars carrying 
only about 25 passengers each, propelled by one 
motor, and weighing only 8 tons when full, the 
line was laid with light steel rails of Vignoles 
section, weighing 15 kilogrammes per lineal metre 
(30 Ib. per yard), fastened by clamps and bolts with 
nut washers to steel sleepers 1.75 metres (5.7 ft.) 
in length, weighing 25 kilogrammes (55 lb.) each, 
and 90 centimetres (3 ft.) apart from centre to 
centre. The ballast is 35 centimetres (14 in.) in 


depth, with concrete blocks let into the ground, 
and resting against the sleepers at certain intervals 
on the steep grade sections, to prevent creeping of 
the permanent way. The rails, being 8.4 centi- 
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metres in depth, give a moment of resistance of | previously described in our pages.* The length | grammes per metre, or 235 lb. and 212 Ib. per lineal 
8.43 x 0.07 = 41.5, and hence can bear between of the bars is 1.8 metre (6 ft.), there being a joint at | yard respectively. 


p 8 x 0.8 x 41.5 _ 9 95 say Stons, 


90 

the tensile strain being taken at 0.8 ton per square 
centimetre (5 tons per square inch). The greatest 
load per wheel is 2.3 tons, and theoretically the rail 
has, therefore, sufticient bearing strength ; but in 
practice, such light rails are to be condemned on 
steep grade lines with sharp curves. The weight 


sleepers a load o 


should in no case be less than 20 kilogrammes | 


(40 lb.) per yard. 
Ruck (Fig. 6).—The line is laid continuously 


tn. ¥ Soldered copper 
v Fish plate 








| every alternate sleeper, and the weight of a single 


The main conductor rail is placed on the left of 


‘bar without fastenings is 11.5 kilogrammes per | the line, because the collectors and brushes of the 
|lineal metre (23 lb. per yard). The total length motors, which require frequent inspection, and must 
| of line laid with single rack is 3.8, and with double | therefore be easily accessible, are on the right of 


rack 5.3 kilometres. The rack points and crossings, | the motor-cars. 


eighteen in number, are of the type first introduced | 
‘tion of the main line at Monnetier Junction, there 


by Mr. Abt. This ingenious device, which was ex- 


plained in detail in the description of the Rothhorn 


Railway referred to above, is now generally used 
| on all new rack railways instead of the old, unwieldy, 
| movable Righi platform. 


Conductor Rail (Figs. 5,6, 7, 8,9, 10, and 11),—In- | 








At the eighteen points and cross- 
ings, however, viz , in sidings and at the bifurca- 


is a subsidiary conductor rail on the right to insure 
contact, this rail being connected with the main 
conductor by copper wires passing under the per- 
— way, as shown in the illustrations, Figs. 10 
and 11, 
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with Abt rack bars, viz., with single steel bars on 
all grade sections below 10 per cent., and with 
double differentiated bars on all sections having 
grades of 10 to 25 per cent., so that on the former 
the pinions have a double, and on the latter a four- 
fold differentiated grip. As the rails, so also the 
rack bars were originally intended only for a 
maximum car-load of 8 tons, and hence the bars are 
only 1.6 centimetres (0.63 in.) in thickness, whereas 
the actual maximum load is no less than 14 tons per 
car. The other dimensions of the rack teeth are 
5 centimetres (2 in.) in depth, and 7 centimetres 
(2.75 in.) in length at base, parallel to the axis 
of the line ; hence the pressure they can transmit is 
0.8 x 1.6 x 7? 


6x5 
to the tractive force of a 14-ton car on the 25 
per cent. grade on the ascent, or to its com- 
ponent of gravity on the descent, it should be : 
14 x (250 + 5) = 3570 kilogrammes, or 3.6 tons. 
True it is that, owing to the twofold grip of the 
pinions on the single, and the fourfold grip on the 
double rack bars, the pressure transmitted is collec- 
tively 4.18 and 8.36 tons, and therefore offers an 
adequate margin ; but in view of the fact that the 
safety of the cars, both in the ascent and descent, de- 
pends exclusively on the rack and pinions, the teeth 
should not be less than 2.5 centimetres (lin.) in 
thickness, which gives the required tensile strength 
of 3 tons for one tooth. The rack bars, whose 
upper edges are 6.6 centimetres (2.6 in.) above the 
rails, are fastened to chairs bolted to the transverse 
sleepers, and the arrangement is in all respects the 
same as that on the Brienz-Rothhorn Rack Railway, 


= 2.09 tons, whereas to be equal 


Conductor Rall 


stead of overhead wires, a conductor rail of the same 
section and weight as the ordinary rails is used, 
and, as on one or two American lines, is placed out- 
side the line—viz., on the left, 0.5 metre (1.64 ft.) 
from the nearest rail. As shown in Fig. 6, 
the conductor rail is inverted, its base, used as 
contact surface, being 35 centimetres (14 in.) 
above the sleepers, and 26.6 centimetres (10.3 in.) 
above the ordinary rails. At equidistances of 1.8 
metre (6 ft.), viz., at every alternate sleeper, the 
inverted head of this conductor rail is held by an 
iron clamp and cap which rests on a double porce- 
lain bell insulator 7.5 centimetres (3 in.) in outer 
diameter, this being in its turn supported by a bent 
iron bracket 2.2 centimetres (0.86 in.) in diameter, 
which, by means of two bolts, is fastened to the upper 
surface of the transverse sleepers. The joints of the 
rail are composed of an ordinary steel fish-plate with 
four bolts on the outside, and on the inside of a 
curved copper fish-plate, as shown in Fig. 7, 
the flat ends of the fish-plate being soldered to the 
rails. At some of the joints, however, the space 
left between the rail ends proved insufficient, and 
here the rails subsequently dilated so much, owing 
to the variations of temperature, that in these 
cases the rail ends had to be bent down and con- 
nected by a double-stranded lead-covered cable 
9 millimetres in thickness, composed of seven copper 
wires of 3 millimetres diameter each, as shown in 
Fig. 8. The weight of the conductor rail with fast- 
enings and insulators is 18 kilogrammes per lineal 
metre (36 1b. per yard); that of the permanent way, 
conductor, and double rack is 117.5 kilogrammes, 
and on the sections with single rack 106 kilo- 





~ * See ENGINEERING, vol, liv., pages 592 et seg., 1892. 





The total cost of permanent way, rack, and con- 
ductor rail, with fastenings, insulators, and acces- 
sories, was as follows: 




















aie Per | a Per : 
Metre. | Per Yard. Kilometre. Per Mile. 
| francs | £ | france £ 
Permaneitway .. 2 014 8; 20,000 1280 
Rack.. ae = | 20 | 014 8 26,000 1280 
Conductor rail ..| 10 07 4 10,000 640 
Mtl J 50 | 116 8| 60,000 | 3200 


| | 
| 


(To be continued.) 





ARMSTRONG QUICK-FIRING GUNS. 
(Continued from page 286.) 

Etswick has, as yet, only made guns of 40 
calibres or less in length, not because the ballistic 
advantages to be gained by the larger guns have 
been ignored, but on account of the objection raised 
by practical naval men, to the inconvenience that is 
involved in carrying longer guns on board ship. 

With the introduction of cordite the subject of 
length has become of very special interest and im- 
portance. Preferring to be guided by actual 
results rather than by theories, Elswick built an 
experimental gun which could be lengthened from 
50 calibres to 75 calibres or 100 calibres. A large 
number of rounds were fired with varying weights 
of projectiles and charges, with different explo- 
sives, and with different lengths of gun. These 
experiments were carried out by Sir Andrew Noble, 
K.C.B., who afterwards published the results ob- 
tained. Briefly these results may be summed up 
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by saying that cordite showed a marked superiority | 


over all other known explosives as a propelling 
agent, and that, again, a gain of about 7 per 
cent. was obtained by lengthening the gun from 
75 to 100 calibres, and a gain of about 15} per cent. 
in lengthening from 50 to 75 calibres. It was 
during these experiments that the highest velocity 
ever measured was recorded. This velocity 
reached no less than 5000 foot-seconds, the 
weight of the shot being 47 lb. For experi- 
mental purposes such a velocity has great interest, 
but no practical artillerist would recommend 
enormous velocities, for the loss of energy, espe- 
cially at long ranges, would be very great, and the 
gun would suffer more from erosion. It, indeed, 
requires very little calculation to show that to 
attain the best ballistic results muzzle velocities 
should not be higher than about 2400 foot-seconds, 
the weight of the shot being regulated to avoid this 
velocity being exceeded. But the importance of a 
very flat trajectory for short ranges is advanced by 
a great many artillerists, who, with this object in 
view, are willing to give up the higher energies at 
long ranges. The best way to meet these views is 
to increase the length of the guns, for by doing this 
it will be seen that more work is got out of the 
powder, and high velocities can be obtained with a 
projectile of suitable weight. Now, although guns 
longer than 40 calibres might be found to be very 
objectionable if mounted on the broadsides of ships, 
there does not appear to be any reason why the 
inconvenience should be great if such guns were 
mounted forward and aft on the centre line of a 
ship as bow and stern chasers. 

Supposing this reasoning to be accepted, the next 
question is, By how much can the gun be lengthened 
with advantage? And this is rather difficult to 
answer. The aim must be to get the greatest 
power possible per ton of gun, and it will be found 
that the weight of a gun has to be somuch increased in 
order to give it an increased length, that when about 
45 calibres is reached, as much power could be 
obtained per ton from a gun of larger calibre. The 
limit of useful length to be given to a gun is, there- 
fore, soon reached. If we apply figures to this 
reasoning, we may say that an 8-in. gun of 40 calibres 
weighs about 15 tons, but if the length is increased 
to 45 calibres, its weight becomes 19 tons; whereas 
a gun of 9.2-in. calibre of 35 calibres can be made 
of about 21 tons. Taking the 9.2-in. shot at 
380 lb., and the 8-in. at 250 lb., it will be found 
that the 8-in. gun must have a velocity of 2710 foot- 
seconds in order to obtain an energy equal to that 
obtained from the 9.2-in. with a velocity of 2200 
foot-seconds. Sucha result could only be obtained 
from the 8-in. at too great a sacrifice of wear and 
tear. When speaking of the length of a gun in 
terms of its calibre, it must be remembered that 
in EKnagland we only refer to the actual length of 
bore, whereas, on the Continent, the total length 
of the gun is referred to. An English gun of 
40 calibres is, therefore, longer than a French gun 
of 40 calibres. 

The Elswick quick-firing guns all have the inner 
barrel in one forging, but the breech screw does 
not gear into the barrel, but into a superimposed 
hoop known as the breech hoop. This is an im- 
portant feature, for it relieves the barrel or tube 
of the longitudinal strain which it would otherwise 
entirely receive. Over the barrel the first course 
of hoops is shrunk on, and finally with the larger 
guns a third course, extending about two-thirds of 
the length of the gun from the breech end, is super- 
imposed over the second course. The hoops are 
made as long as they can be with convenience, 
and they are joined together longitudinally either 
by screwing or by serrations. Some 6-in. guns 
have recently been made on the wire construction, 
but this system has not been generally adopted 


yet. 

On the outside of the guns two keys are formed, 
which fit into keyways in the cradle. Hitherto 
these keys have always been placed on the top 
and bottom of the gun, but it is now under con- 
sideration either to put them on the sides or to 
abolish them altogether, and make the horn on the 
rear of the gun perform their functions, A gun 
with side keys has been made and tried with suc- 
cess. The advantage of the side position is that the 
upper half of the cradle can be entirely done away 
with. The gun is therefore more accessible, the 
cradle is of less weight, and the chances of its being 
damaged by hostile fire are reduced. The other 
plan of having no keys is principally of advantage 
from a manufacturer's point of view ; it is also a 





simplification. Oa the rear of the Elswick quick- 
firing guns, a forging termed the breech ring is 
shrunk. This forging carries the breech mechanism, 
and is made with a horn projecting downwards, 
destined to be attached to the piston-rod of the 
recoil press. If the running-out springs are carried 
under the gun, they are connected by rods also to 
this rear horn. The Elswick quick-firing guns are 
mounted in cradles, which for the smaller sizes are 
made of gun-metal or manganese-bronze, and for 
the larger guns of steel. The recoil press is formed 
below the cradle, and is provided with a piston and 
‘valve key.” 

Buffer or Rangoon oil is used in the recoil press, 
and the valve key, which may be described as a 
bar working in a port in the piston, is so shaped 
that it allows the oil more or less opening through 
the piston for passage from one side to the other 
during the recoil of the gun. The velocity of 
liquid is by this means maintained approximately 
uniform, in spite of the variation in the velocity of 
the recoiling gun. To control the velocity of the 
gun during its motion of running out again, under 
the influence of the strong springs provided for the 
purpose, a controlling ram is screwed into the front 
end of the recoil press cylinder, and passes up a 
cavity in the piston-rod. During recoil the ram 
leaves the cavity, which accordingly gets filled 
with oil, consequently when the gun runs out 
again the oil is entrapped by the re-entering ram 
and can only escape slowly. The motion of the gun 
has accordingly to be correspondingly slow. As 
this action has to be rather nicely adjusted in order 
that the gun may run out at a convenient speed, 
whether it has been fired at an angle of 20 deg. 
elevation or 7 deg. depression, a simple adjusting 
arrangement is fitted, but when this has once been 
set for a given recoil press, it never requires further 
alteration. It has already been mentioned that the 
running-out springs are carried sometimes above 
and sometimes below the gun. The latter position 
is preferred, but until] the latest pattern of pedestal 
mounting was designed at Elswick it was almost 
impossible to find room for the springs below the 
gun, and they were accordingly put in a steel case 
and carried on the top. 

In the pedestal mounting for the 6-in. guns 
which we are describing, two spring cases will be 
found, one on each side of the recoil press. Having 
two cases enables the necessary power to be 
divided, and each case is accordingly of less 
diameter than if one alone were provided ; this 
division very much assists in finding room for 
them. Rods in connection with these springs are 
attached to the horn formed by the breech 
ring on the gun in such a manner that 
the springs are always in compression, and 
it has been found, on the very rare occasions when 
springs have broken during proof, that in spite of 
the fracture their action is not in the least impaired; 
indeed, on one occasion, when a very important 
trial had to be gone through, only a broken spring 
was available. The Elswick firm did not, however, 
hesitate, but put it in position and proceeded with 
the firing, nor was the damage even discovered by 
the experts who were present to witness the trial, 
although it was reported to them afterwards. 

With Elswick mountings, spiral, or, as they are 
more properly called, helical springs, are generally 
used. An attempt was made to introduce the 
Belleville washer spring, but although it possesses 
some advantages, it is so much heavier that the 
idea of using it has been abandoned. 

The cradle is provided with trunnions, and these 
fit into bearings made for them in the Y-piece 
which may be said to take the place of the old lower 
carriage. It is a large piece of steel, shaped likea Y, 
the stalk forming the point on which the gun trains, 
and the two arms carrying the trunnions of the 
cradle. 

The stalk or pivot fits into a coned pedestal, and 
rests on a bearing bolted to the plate which forms 
the base of the pedestal. The friction of training 
has been specially considered, and with such suc- 
cessful results that the 6-in. gun, with its mount- 
ing and shield, weighing altogether about 17 tons, 
can be trained, if desired, from the shoulder, just 
as is done with a 3-pounder or 6-pounder. Ele- 
vating and training gear (the latter to be used if 
preferred to the shoulder training) are carried on 
a bracket which is attached to one arm of the Y- 
piece, and are placed so that one man can conveni- 
ently use them at the same time as he keeps his 
eye along the sight line. 

The training gear consists of a shaft working in 





bearings on the bracket. On one end of the shaft is 
a handwheel, and on the other end of the shaft is 
a worm ; the latter gears into a wormwheel which 
is carried on a massive ring or hoop. This ring 
encircles the upper part of the stalk of the Y-piece, 
and, in fact, forms a bush to the upper bearing for 
it, but is only attached to the coned pedestal by 
means of a clamp. If the clamp is released, the 
ring and wormwheel become part of the Y-piece, 
and revolve with it when the gun is trained by the 
shoulder. If the clamp is set up, the wormwheel 
is held to the pedestal and takes the thrust of 
training with the worm gear. 

In somewhat the same way the elevating gear 
works through a worm and wormwheel, but there is, 
of course, no attempt made to provide for elevating 
from the shoulder with guns so heavy as those we 
are dealing with. Before we leave the Y-piece and 
pedestal we must draw attention to the special 
features of the arrangement, and the advantages it 
possesses over the other patterns of mountings. In 
the first place, where rollers are used they should 
be occasionally examined, especially on board ship, 
where they are very much exposed to the action of 
salt water, and often to sand. Now with the 
pedestal mounting there are no rollers, and 
although it may be said that the pivot takes their 
place, yet this pivot is so placed that not only is it 
out of reach of salt water or sand, but it is also 
thoroughly protected from hostile shot, for the 
pedestal may be made of thick steel, which, on 
account of its shape, would be almost impenetrable. 
An ounce of practice is, however, better than a 
pound of theory in connection with artillery, as 
well as other matters, and actually firing trials have 
proved that the pedestal mounting may be fired at 
all day without injury to the pivot. The pedestal 
arrangement also possesses the advantage of great 
simplicity of parts ; for rollers, roller rings, upper 
and lower roller paths, and clip plates are all done 
away with, the coned pedestal and simple anti- 
friction bearing taking their place. 

When the guns have to be used on the broad- 
side of a ship, the port can be much reduced in 
size by throwing the upper part of the coned 
pedestal forward ; the bearing for the pivot or 
Y-piece is thus brought forward from the centre 
of the baseplate, and although it is still within the 
cone, the centre of action of the mounting is well 
into the gun port. Special pedestal mountings of 
this description have been fitted on board the 
Brazilian cruiser Benjamin Constant, and with 
ports only 38 in. in width an arc of no less than 
76 deg. is obtained. With an ordinary centre 
pivot mounting, training would have to take place 
about a point a long way inside the port, and the 
arc of training would have to be very limited. 

The sights for the latest pattern of Elswick quick- 
firing mountings are of special design, and are 
known as the ‘‘ bar and drum” pattern. They are 
carried on the cradle, and, therefore, do not recoil 
with the gun, a distinct advantage. The fore 
sight is placed at one end of a bar, the rear sight 
at the other end, and the bar pivots about a point 
one-third of its length from the rear sight. Both 
sights move, therefore, when adjustments are made 
for range, and consequently the movement per 
degree is small; but so that the graduations for 
distance may be plain, the movement of the sights 
is transmitted to a drum carrying the graduated 
scale on its periphery. The gearing between the 
sight-bar and drum does not admit of any back 
lash, and the scale, being on the circumference of 
a circle, may be of considerable length without 
occupying an undue amount of space. It is also in 
a form which is not readily liable to injury. 

The shield and its attachments now remain to be 
described, and it is rather interesting to note how 
the use of shields has progressed. They were un- 
known with muzzle-loading guns, as it was impcs- 
sible to use them; their introduction may therefore 
be reckoned among the advantages gained by the 
use of breechloading guns. But the first shields 
were only from 1 in. to 2 in. in thickness ; they were 
therefore little more than bullet-proof, and they 
were attached rigidly to the mountings, generally 
by means of bolts. 

The introduction into general use of 3-pounder 
and 6-pounder Hotchkiss and similar guns pointed 
to the necessity of protecting the guns’ crews from 
their projectiles, and this has now been given, for 
the shields have reached a thickness of 44 in., or, 
indeed, in some cases, of 6 in. 

Then with reference to the method of attaching 
them to the mountings, a few shot fired against an 
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old mounting showed that a little distortion of the 
shield might easily disable the whole mounting, 
even without a projectile penetrating the shield. 
If the shield were badly struck, the bolt heads, 
moreover, were liable to fly off, and themselves 
become projectiles capable of doing serious mischief 
to the gun detachment. 

To meet these objections, Elswick has introduced 
the ‘‘elastic attachments,” and now constructs the 
shields with as few bolts as possible. 

Practice against shields held by the elastic 
attachments showed that the former might suffer 
very severe distortion without interfering in any 
way with the efficiency of the mounting, and the 
hew gun and its crew might therefore safely pass 
through a hail of projectiles from small quick-firing 
guns, any one of which would have been capable 
of putting their predecessor out of action. 


(Zo be continued.) 





ELECTRIC LAUNOHES. 


At the World’s Columbian Exposition a fleet of 
electric launches competed with the gondolas for 
the patronage of visitors who confined their circuits 
to the more central portions of the grounds. There 
were altogether sixty of these electric boats, of 
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which fifty-six were for the use of the public, and 
four for the service of the Exhibition and for the 
heads of departments. They were built with 
exceedingly graceful lines, and each was capable of 
carrying thirty people, or an average aggregate 
weight of two tons. The motive power was de- 
rived from accumulators stowed under the seats, 
and having a total dead weight of about 28 cwt. 

As these boats created considerable interest, we 
will describe the method of working them. The 
motor is a two-coil four-pole machine of the 
General Electric Company's model; the upper 
and Jower poles are consequent, and carry no 
coils. The object of this arrangement is to save 
space, for the whole motor is fixed below the 
floor of the launch. The contact- pieces, or 
‘* brushes,” are of solid carbon, pressed by springs 
on to the commutator, and in a radial direction, 
so as to enable the motor to be instantaneously 
reversed. The armature, which is on the same 
shaft as the propeller, makes 700 revolutions 
per minute, and the propeller is a two-bladed screw 
of very small pitch. The shaft is of brass, and 
the thrust is taken by a ball bearing thrust-block, 
which is entirely submerged in oil. 

The arrangements for generating the current in 
the Machinery Hall, transmitting it to the charg- 
ing docks, distributing it at the charging station, and 
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utilising it for the propulsion of the boats, were 
very complete, and reflected the greatest credit on 
all the officials of the General Electric Company 
who were concerned in the installation, and espe- 
cially on Mr. Frank H. Dorr, to whose superin- 
tendence the work was intrusted. 

The generating plant was fixed in the south-east 
corner of the Machinery Hall (or ‘* Palace of Me- 
chanical Arts,” as it was called), and consisted of 
four Edison-Hopkinson dynamos, giving an output 
of 150 kilowatts each, with an electrical pressure of 
140 volts, and producing a current of 1075 ampéres. 
Two of these machines were driven by a Ball hori- 
zontal steam engine of 500 horse-power constructed 
by the Ball Engine Company, of Erie, Pennsyl- 
vania, and the other two machines derived their 
motive power from an Armington and Sims engine 
of 400 horse-power. There were, moreover, in 
reserve, two auxiliary direct-driven machines yield- 
ng’ kilowatts each. 

his generating plant was connected with the 
charging docks at the base of the Agricultural 
Building by underground mains arranged on the 
‘“‘three-wire system,” and for the purpose of 
coupling up the dynamos with the various circuits 
and measuring instruments, the installation was 
provided with a conveniently arranged, highly 
finished, and splendidly constructed switchboard, 
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upon which were fixed the amptre-meters, volt- | which the positive element was composed of lead|of mercury contacts, into which the connecting 


meters, and combination switches and fuses. 

The charging station, below the terrace at one 
corner of the Agricultural Building, and running 
along a portion of two of its sides, so as to be, in 
plan, of the shape of the letter L, consisted of a 
series of twenty-eight little docks, twelve along 
the front and sixteen along the side, each capable 
cf accommodating two launches; a plan of the 
arrangement is shown in Fig. 1. There were, 
moreover, four special docks for charging the service 
boats above referred to. 


Fig.1. 


ANNEXE TO 
AGRICULTURAL BUILDING. 


FEEDING MAINS J 


|protoxide, which, in the process of charging, 
‘became converted into lead peroxide, while the 
' negative element was composed of litharge. There 
were eight negative plates in each cell and seven | 
positive, making fifteen in all, and they were 
immersed in diluted sulphuric acid of the specific 
gravity represented by 20 deg. on Baume’s hydro- 
|meter. The outer cells were composed of a sort 
of hard rubber known as Kiel’s compound. The 
area of the plates was nearly 40 square inches, 
measuring as they did 6}in. by 6in. Fig. 3 





> > 


> 


CUNT TTA 











>> 


A 
) 
will “ 
zHiIb Q 
<}1iP As 
=Hh ° 
tJ 
2 
i) 
= A 
i z= 
wi} 6 > 
p) % 
; 
J 
iJ 
i] 
s 











TIO - Uva vo uu ov Uuvo 


_UNENE 


a a ee eee ee ee A 
SOUTH PO 


= 











HARUN 


C2. 





: 














Fig. 5. 


At the head of each dock, and attached to the 
wall, were two switchboards, on which were 
arranged a double switch, an Edison ampére-meter, 
and a regulating rheostat by wh'ch the resistance of 
the charging circuit could be varied in five grades, 
by placing its switch against one of five contacts ; 
at the first the resistance was 2 ohms, at the second 
it was 1 ohm, at the third 4 ohm, at the fourth 
4 ohm, and at the fifth the coils were cut out, and 
the resistance was reduced to zero. The diagram 
(Fig. 2) shows the arrangement of the switchboards 
and their connection with the *‘ three-wire ” feeding 
mains. The charging wires were attached to the 
top of the rheostats, and consisted of flexible cables 
ending in plugs which could in a moment be attached 
to the charging terminals on the launches. 

The accumulators in each boat consisted of a 
series of seventy-two Julien eecondary cells, in 


shows the arrangement of the contents of the cells, 
where A A are the positive plates, B B the negative 
plates, CC are pieces of perforated lead which 
envelope the positive elements, and are kept from 
contact with the negative plates through buckling, or 
other causes, by sheets of perforated ebonite D D. 
The seventy-two cells took about 6} hours to 
charge, and for this process they were connected 
in three parallel groups of twenty-four cells each. 
Fig. 4 is a diagram showing the disposition of 
the electrical arrangements for starting and 
controlling the launches. A is the set of accu- 
mulators, which are connected to the motor B 
through a magnetic reversing switch C. E is a 
contact switch worked by a small lever to the 
right of the driver. When the circuit is closed 
by this switch, it throws into circuit a magnetic 


pieces are immersed or withdrawn by means of an 
electro-magnet controlled by the switch E. A 
specially ingenious feature of this mercury switch is 
that each mercury cup is surrounded by a coil of 
wire forming part of the main circuit, and the effect 
of this arrangement is instantaneously to blow out 
the spark or arc which is produced at the surface 
of the mercury, for the action of the coil is to 
deflect the current momentarily passing through 
the little arc, and thus virtually to blow out the 
spark. 
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The speeds of the boats were further controlled 
by a regulator, not shown in the diagram, by which 
the launches could have a choice of four speeds 
ahead and two astern. The first speed, about 
3 miles per hour, was obtained by putting three 
sets of 24 cells each in circuit with the motor 
through a rheostat made of German: silver strips. 
The second speed, about 4} miles per hour, was the 
effect of the current from the same arrangement of 
cells, but without any resistance thrown in, the 
rheostat being short-circuited. The third speed, 
which was about the same as the second, was ob- 
tained by sending the current from two groups of 
36 cells each to the motor through the rheostat ; 
and the fourth speed, about 74 miles per hour, was 
reached by working the motor without the rheostat, 
but with the same arrangement of cells as in the 
third speed. The binding screws for coupling up 
the different parts of the apparatus were covered 
with rubber in order to prevent them from being 
accidentally sheseainbie. 

Each launch was provided with a warning whistle, 
the air for which was supplied by a piston and 
cylinder worked by the driver by hand. 

At the World’s Fair, where the electric launches 
formed a great attraction to the visitors, the voyage 
made by each boat was 3} miles, and cach made 
thirteen trips a day, a distance of 454 miles, with 
one charging of the cells. In one instance a launch 
made nineteen trips, running a distance of 66} 
miles, and came into dock with its accumulator still 
strong. 

The charging commenced at 11 p.m. each day, 
and was finished between 5 and 6 4 M. 





* TRANSATLANTIC Poottnc.—Negotiations for a pooling 
agreement are in progress between several Transatlantic 
steamship companies. At present nothing definite, how- 
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Elementary Lessons, with Numerical Examples, in Prac- 
tical Mechanics and Machine Design. By Rosert 
Gorpon Buatne, M.E., Assoc. M.1I.C.E. London: 
Cassell and Company, Limited. 1893. [Price 2s. 6d.] 

ProsBaBLy nothing is of greater assistance to the 

student of applied mechanics than a collection of 

well-selected examples with the answers attached. 

He is then able to test his knowledge, and quickly 

perceives whether or not he has fully comprehended 

the bookwork. For this reason Mr. Blaine’s little 
book will prove a distinct acquisition to the text- 
books on mechanics already existing, and will be of 
special value to the self-taught student, who has 
often to worry his way through the science of 
mechanics under very great difficulties. The work 
is divided into a number of lessons, each of 
which is prefaced by an explanation of some general 
principle, and concludes with some half-dozen or 
so of carefully prepared questions, the answers 
to which are in every case appended, and in the 
more difficult problems hints as to the best method 
of solution are also given. The principle of work 
is introduced very early, and to our mind properly 
so, as this one principle then serves for deter- 
mining the mechanical advantage of every kind of 
lever and pulley block or other machine. The 
higher developments of this principle, by means of 
which the stresses in statically undetermined struc- 
tures may be ascertained, is not, however, gone 
into, a failing which the present volume has in 
common with nearly every other British text-book 

on mechanics. Even in Cotterill there is only a 

passing reference to the subject. 

The ground covered by Mr. Blaine’s little work 
is, however, very wide. The general principles of 
statics are pretty completely developed in the first 
eight lessons, after which the simpler problems of 
dynamics are taken up and disposed of in four 
lessons. The friction brake and other forms of 
dynamometers are then discussed, after which the 
subject of stress and of the strength of machine 
parts is entered into, and all the simpler cases are 
clearly explained. We note, however that in one 
place the author, in discussing the calculation 
of the thickness of boiler shells, speaks of 
the ‘‘added strength due to the ends.” It has 
already been pointed out in these columns 
(vide ENGINEERING, vol. li., page 468) that 
within the elastic limit the action of the ends 
has usually a tendency to increase the ring stress in 
place of diminishing it, as suggested by Mr. Blaine’s 
language. In dealing with the strength of solid 
beams the author gives a very necessary warning 
against the use of the rational formula for the 
strength of beams, for loads causing stresses ex- 
ceeding the elastic limit. The discrepancy between 
the actual breaking strength of beams and that 
given by the rational formula has long been a 
stumbling: block to the ‘‘ practical” man, who will 
insist on blaming the theory, instead of his own 
abuse of it, for the inaccurate results he obtains. 
Some rules for the strength of conical and spiral 
springs are given in this section, those for the 
former type being taken from a paper by Mr. 
A. E. Young, read before the Institution of 
Civil Engineers. The theory is not, however, 
very fully developed, but will be found in great 
completeness in Mr. Young’s paper aforesaid. The 
next section of the book deals in the first place with 
the inertia forces in the reciprocating parts of a 
steam engine and other cases of harmonic motion. 
This is followed by a chapter on the analogies 
between the laws of linear and angular motion. 
The remainder of the book is taken up with chap- 
ters on hydraulics, the transmission of power, and 
thermo-dynamics. A table of four-figure loga- 
rithms and autologarithms is appended. We may 
add the volume is well printed and stoutly bound, 
and contains numerous well-chosen illustrations. 





Advanced Building Construction. By the Author of 
‘* Notes on Building Construction.” London and New 
York: Longmans, Green, and Co. [Price 4s. 6d.] 

This is a book primarily written for examination 

purposes, and one of the large class called into 

existence by the fact that every year there is a 

series of examinations held all over the country by 

the Science and Art Department upon a well- 
defined syllabus. It is by no means necessary that 
such manuals as the one under review should be 
merely ‘‘ cram-books,” and, indeed, the present 





work of 239 pages is full of well-selected informa- 
tion to students and others. 

The syllabus of the subject of ‘‘ Building Con- 
struction,” like that of the kindred subject 
of ‘‘Machine Construction and Design,” has 
been framed upon a distinctly practical basis, 
as will be seen when it is considered that it 
requires candidates for even the second year, 
or ‘‘advanced”’ stage, to be acquainted with the 
details of all ordinary building work, such as would 
be required in good domestic architecture. The 
questions of constructive design, and those relating 
to large structures, are reserved for the more diffi- 
cult or ‘‘ honours ”’ stage. 

The treatment of each part of the subject is 
necessarily brief, and frequent reference is made to 
the author’s larger work for the benefit of any who 
may wish to better understand the reasons that 
lead to the adoption of any particular practice ; but 
the excessive condensation tends to develop weak- 
ness in teaching, and to see this one has but to 
refer to the chapter on scaffolding, where the cor- 
rect methods by which to tie the various members 
of an ordinary scaffold together are entirely passed 
over; or, again, to the chapter on foundations, where 
no mention is made of the principles on which 
stability depends, although an extreme example, 
that of a foundation on piles, is given. On the 
other hand, the syllabus requires information upon 
the simple stresses in a beam, and this is given at 
great length, with diagrams. The difference of 
opinion that exists as to the advisability of the use 
of a heavy or of a light ‘‘ monkey” for pile-driving 
is referred to, but the author does not make clear 
that it is the alternative of ‘‘ heavy monkey and 
short fall,” and of ‘‘ light monkey and long fall.” 
No one doubts that the heavy monkey with the 
long fall, mentioned by the author, will speedily 
do mischief to the pile that it is required to drive. 

But, on the whole, the book is an excellent one, 
and contains full details of work as it should be 
done, if our houses are to be wind and weather- 
tight structures. Roofs, as far as the syllabus 
requires, are adequately dealt with, and two good 
examples are shown of contract drawings from 
actual practice. A résumé is given of the various 
methods of fire-proof construction that have come 
into practice, and the entire question is pretty fully 
discussed. The proper protection of the walls of 
houses from damp is rightly insisted upon, and 
good methods given by which this end may be at- 
tained ; whilst the employment of composite or 
of badly bonded walls is condemned, and the grave 
dangers attending their use pointed out. The 
book is well illustrated by good diagrams and by 
sketches of details, and it is safe to predict that it 
will not only prove to be of much service to stu- 
dents, but also to our artisans, many of whon, in 
the general extension of inferior ‘‘ speculative ” 
work, must find it difficult to make themselves 
practically familiar with the higher branches of their 
respective trades. 


By Joun Taytor. 


Cotton Weaving and Designing. 
[Price 7s. 6d. 


— Longmans, Green, and Co. 
net. 

The increasingly great competition offered on all 
sides—in America, Egypt, India, and other parts — 
to the cotton industry of Lancashire, once the great 
factory of the world’s supply, enforces the necessity 
of the technical education of the workers, and 
although effective effort is now being made on 
behalf of the rising generation, much may be done 
by such books as that of Mr. Taylor to inculcate 
into the present weaver full acquaintance with 
the principles of his craft. The time was when it 
was sufficient for a workman to know that under 
given conditions a certain result was attained. To 
effectively meet competition, it is now necessary 
that the workmen should not only appreciate the 
conditions themselves, but be fully conversant with 
the principles and reasons which dictate those con- 
ditions, and also to understand aright the various 
processes by which the results are attained. It is 
only by this intelligent view of the work that 
efficient and cheap production can be reached. A 
diligent study of the work before us may stimulate 


this intelligence. We use the word study advisedly, | P. 


for the author, who is lecturer on cotton-weaving 
in various technical schools in Lancashire, treats 
his subject in a business-like manner. There is no 
superfluity of language, and, although at times the 
style of the lecture theatre obtrudes, it is relatively 
easy to follow the author in his explicit yet concise 
description of all the processes of cotton-weaving, 





whilst his chapters on the principles of designing 

figured design will be helpful to those engaged in 

this most important branch of the industry. 
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THE BELGIAN GOVERNMENT MAIL 
STEAMER ‘“ MARIE HENRIETTE.” 
(Concluded from page 256.) 

HAvina described the general arrangement of the 
assenger rooms, some more detailed reference may 
made to the principal saloons, of which engravings 

are given on pages 314 and 315. And first we may 
take the restaurant, situated aft on the main deck. In 
it 100 persons may sit, there being fifteen tables round 
the side and in the centre of the saloon, as shown in the 
engraving (Fig. 9). There is a companion-way from 
the promenade deck above and the lower deck saloons 
below. The furnishing and decoration are in the purest 
Flemish style, and a feeling of comfort is suggested 
by the fireplace at the after end, with its magnificent 
chimney-piece in carved oak, with bevel-edged mirror 
surmounted by a clock. The open hearth is in worked 
copper. Between the large windows, which have 
bronze fittings, are carved oaken panels, the subjects 
being associated with the arts and commerce. The 
ceiling is executed in panelling, hand-painted. The 
armchairs and tables are in polished oak and 
carved, and the upholstery is in Utrecht velvet. 
Two large skylights in ‘‘ cathedral” glass, repre- 
sentative of Flemish fairy tales, admit light to the 
centre of the room, and through wells to the 
saloon below. One of these, placed near the fireplace 
aft, has a balustrade in oak and bronze, while the other, 
placed near the buffet, contains the companion-way to 
the promenade and lower decks, ‘The beautifully 
worked bronze balustrade, representing the charac- 
teristics of the old Flemish style, is shown on the 
illustration. The floor of this, as of the other saloons, 
has a Tournay or Brussels carpet. The arrangements 
for serving are very complete, the pantry and wine 
cellar being immediately below the buffet. 

Below the restaurant is the first-class saloon, as 
shown on Fig. 8. This room is finished in polished 
teak, the walls and ceilings being in panels with blue 
and white decoration. On each side are two series of 
lounges, one behind and on a higher level than the 
other. In the middle of the saloon is placed a large 
table, where fourteen may sit at the same time. Light 
is admitted through the well, and through eighteen 
ports on the side of the ship. 

The ladies have rooms on the main and lower decks 
forward of the saloons just described, and having 
separate stairways. The boudoir is on the same deck 
as the restaurant, into which it has direct entrance. 
The walls are in satinwood, relieved with pilasters of 
mahogany and decorated with panels, the ceiling being 
in white and gold. There are eight large windows 
and a skylight with stained glass in delicate tints, 
Here also is a homely fireplace, with a white marble 
chimney-piece fitted with open hearth in worked copper, 
and surmounted with bevel-edged mirror. Directly 
opposite, flanking another large bevel-edged mirror, 
are two caryatides in carved mahogany, and the effect 
is very brilliant, especially when the room is lighted, 
and viewed from the stairway. From the boudoir 
there is a or staircase descending to the ladies’ 
private room on the lower deck. Here also is a fire- 
lace of white marble, with grate and overmantel 
similar to that in the boudoir. At one side of 
the stairway is the lavatory, &c. (see Fig. 5 on 
our two-page plate published in our issue of February 
23), and at the other the cabin of the femme de 
chambre. 

The cabins intended for the use of the King and 
Queen of Belgium are in a deck-house abaft the 
funnels, on the promenade deck, and of the two rooms 
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THE BELGIAN STEAMER “MARIE HENRIETTE.” 
CONSTRUCTED BY THE SOCIETE ANONYME JOHN COCKERILL, BELGIUM. 








Fig, 13. Tue Roya Private Satoon, 


illustrations are annexed. The fittings are in the 
Louis XV. style. The woodwork in the state-room 
is of carved and polished walnut, and that of the 
private saloon of carved rosewood. ‘The walls and 
doors are draped with velvet and embroidered silk, 
and with the rich tints of the background a charmin 
effect is produced, of which only a suggestion. is offere 
by the illustration, The ceilings are hand-painted, 
and on the floor is a soft carpet of Smyrna. The apart- 
ments are lighted by large windows and several sky- 
lights, and the curtains, of course, are of embroidered 
silk. All the furniture—cheffonier, tables, easy chairs, 
— couches, &c,—reproduces faithfully Louis XV. 
style. 

The first-class smoking saloon is situated in the pro- 





menade deck-house between the fore funnel and the 
engine skylight. It is an exceptionally well lighted 
apartment. The couches, &c., are covered with blue 
buffalo hide, and in the general fittings nothing is 
lacking which can administer to comfort. The wall 

anels are of real Delft china, and measure 1.25 metres 
tr .75 metre (4 ft. lt in. by 2 ft. 54in.), and recall 
some notable places and events—La Grande Place de 
Bruxelles, a marvel of Gothic art reproduced in its 
minutest detail ; the right bank of the Scheldt, with 
its quays and ships ; the offing of Ostend at the bath- 
ing hour ona summer’s day, with the chalet of the as 
in the distance ; and a bird’s-eye view of the Cockeril 
establishment at Seraing. Between these four main 
panels are eight smaller panels .75 by .35 metre 





(about 294 in. by 13? in.), representing national 
industries—the classic shrimp and prawn fisheries of 
Ostend, the dog milk-carts of the Flemish dairymen, 
&c. The framing of these and the ceiling are in 
carved mahogany polished. Two large mirrors are so 
| a as to reproduce, again and again, the four 
arge pictures. The side windows are square, and 
they have the slide ventilator peculiar to railway car- 
riages. 

In the same deck-house are ten private cabins of two 
berths each. All the rooms, and the ship generally, 
are lighted by electricity, there being more than 200 
lamps. The oil lamps, for use in emergency, have been 
placed in rich suspension frames of hand-worked 
bronze. Heating is by means of cylindrical stoves 
covered with worked copper, and containing coils of 
copper piping to which is supplied live steam from the 
engines, the exhaust passing into the condenser. Hot 
water is also laid through the ship for various purposes. 
As to safety, an abundant supply of water in case of 
fire is provided, while the subdivision of the ship 
by bulkheads into thirteen separate compartments, 
and the double-bottom throughout, affords security. 
In addition to the six lifeboats, all benches and fittings 
are constructed to help in saving life, for which pur- 
~ also 250 buoys and life-belts are provided. 

he water-tight compartments can be emptied not 
only by the ordinary service pumps, but also by a 
pump on the main deck forward, and which can be put 
in communication with each of the water-tight com- 
partments and with the engine-room. The sounding 
Pipes for the bilges come up to the main deck. The 

ilges are ventilated by numerous ports, covered with 
gratings, under the stairways and under the tables. 
The great length and breadth of the steamer give a 
promenade deck of enormous area, so that during the 
fine summer weather more than 400 passengers can 
conveniently sit. on folding armchairs on this deck. 
The deck is surrounded with a net of galvanised iron, 
to prevent any article dropped by the passengers falling 
into the sea. 

The propelling engines, illustrated on Fig. 11 and 
on the two-page plate, are of the compound type, 
with two cylinders, inclined, but parallel to each 
other. The cylinders are placed aft of the paddle 
shaft. The general arrangement is that adopted by 
the Société Cockerill for many years. The seats of 
the cylinder are parallel to the axis of the cylinder, 
and not tothe keel of the ship, and the triangular 
space which is thus left free is filled by a steel casting 
bolted to the foundation, which is horizontal. The 
framing of the engine is in four parts, of cast steel, 
bolted to the keelson of the ship, the upper part, sup- 
porting the crankshaft bearings, being connected to 
the cylinders by the columns forming the crosshead 
guides. The frames are braced together transversely. 
The high-pressure cylinder has a diameter of 60 in., 
and the low-pressure of 108 in., the stroke being 84 in. 
The cylinders have certain peculiarities which are 
worthy of note. The tops are cast in one piece with 
the body, but they have at their middle an opening 
with a cover, having the stuffing-box of the piston-rod. 
This opening is made so large that after drawing up the 
cover on the rod there remains sufficient space around 
the rod to enable a man to enter the cylinder. This 
dispenses with a separate manhole, and facilitates the 
casting of the cylinder. There is an escape valve of 
54in. in diameter, loaded with a spring on the top, and 
another in the middle of the cylinder cover placed on the 
manhole, The pistons are in cast steel, and are conical 
in form. They have asimple cast-iron ring, very broad, 
behind which are flat springs of the ordinary type. On 
the lower portion there are no springs, the width of the 
piston being supported by the aid of a packing piece, 
while the tongue of the ring is on the top. The Seraing 
firm has adopted this arrangement for all horizontal 
engines of great power, and with satisfactory results. 
The piston-rods are of forged steel, 10} in. in diameter, 
and pass through stuffing-boxes with metallic packing. 
The crossheads, of forged steel, have two journals to 
receive the brassesof the connecting-rods, which are also 
forged. Each of the two ends of the crosshead is bolted 
to a [J-shaped piece of forged steel. The branches 
of the LJ are above and below the guide-bars, and are 
supported by set bolts on the slippers, which latter are 
of cast iron lined with white metal. This arrangement 
insures that the slippers are pressed only on the centre, 
and are not subject to the slight flexure of the cross- 
head. They are thus supported very uniformly on 
the guides, and the guides have shown, after a small 
time of working, a surface equally polished on both 
their length and breadth. ‘The cylinders are con- 
nected to the bearings of the crankshaft by forged 
steel columns forming the crosshead guides, The 

rtion of these columns on which the shoes run is 
Fohaped ; the other parts are round. The main 
connecting-rods are 14 ft. long, and of forged steel. 
The brasses of the fork embracing the crosshead are of 
gun-metal. Those of the crank are in cast steel lined 
with white metal, the lower part being round, so that 
they can be taken out without removing the shaft. 
The covers are also of forged steel. The crankshaft 
is of forged steel, and hollow in the body and in the 
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crankpins. Ithas a uniform diameter of 19}}in. The 
main rings are 19}; in. long, and the crankpins 
have a length of 233in. The crankshaft carries on 
each extremity a flange for coupling to the paddle-wheel 
shaft, as shown on one of the illustrations on the two- 
page engraving. The paddle-wheel shafts are in 
forged steel, hollow, and of the same diameter as the 
crankshaft. The external supports of the paddle 
shafts are in cast steel. They have only a single brass 
below. The cover is hollow, and without a brass. 
The brass is of cast steel lined with white metal, and 
is 4 ft. 3,5, in. long. 

The steam distribution is made to the high-pressure 
cylinder by a cylindrical piston valve which travels in a 
hard cast-iron bushing. The low-pressure cylinder has 
two flat double-ported valves which work on hard cast- 
iron seats. The two valves are placed together and work 
together. With two valves there are smaller faces, 
and there is therefore the minimum of deformation 
under the influence of heat. The valve motion is 
obtained from a single eccentric, the link oscillat- 
ing on a fixed centre. The link does not act 
directly on the valve, but on a lever fixed to a 
movable centre, one extremity of which is in con- 
nection with the crosshead, by which is obtained 
the necessary lead. This arrangement is known 
in Belgium by the name of its inventor, M. Wal- 
scheart, and all the locomotives of the Belgian State 
Railway are fitted with similar valve gear. The 
motion was invented simultaneously and indepen- 
dently by Mr. Walter Brock, of Dumbarton, and by 
M. Hensinger de Waldeck in Germany. The oscillat- 
ing links are fixed on a rigid crossbeam of cast steel, con- 
necting the top of the four frames of the engine. The 
linking up is effected by steam and hydraulic revers- 
ing gear worked from the engineer’s platform. This 
arrangement has long been ms onar' by the Cockerill 
Company. A simple hand force pump serves to change 
the gear when there is no steam. 

The condenser is made in a single piece, independent 
of the engines, to which it is connected by tubing. It 
is cylindrical, made in steel plates, with gun-metal 
covers, and is placed ’thwartship, more towards the 
starboard side, in order to give sufficient room on the 
port side for drawing out the tubes. The cooling sur- 
face is 10,226 square feet. The tubes are of gun- 
metal, the external diameter being # in. The joints 
are made by a simple form of stuffing-box in the 
usual way. The tube-plates are of gun-metal # in. 
thick. There are two air pumps of 37] in. diameter, 
with a stroke of 2 ft. 14 in. They are worked by bell- 
crank levers, actuated from the main crossheads. The 
bodies of these pumps are in bronze, with cast-iron 
covers, The pistons and the valve seats are in gun- 
metal, and the circular valves in rubber. The feed 
pumps are worked separate from the main engines. 
‘Two centrifugal pumps circulate the water in the con- 
denser. One is placed on each side of the ship. Gun- 
metal has been largely used in their construction. 
They are each worked by small vertical engines having 
cylinders 10 in. in diameter by 10 in. stroke. 

The paddle-wheels have an external diameter of 
22 ft. 4in. Each wheel has nine feathering curved 
floats, 4 ft. 4 in. by 15 ft. long. The framing of the 
wheel is in forged iron, with the exception of the boss, 
which is in cast steel. The floats are of steel plates, 
and their thickness has been doubled or trebled where 
the bending moments and torsion require it. All the 
bearings of the paddles are of gun-metal, with the 
exception of the centre of the eccentric, where there is 
a bronze pin running in lignum vite. The centre 
pivot of the eccentric is in one piece, and is of cast 
steel. It is strongly bolted to the string beam of the 
paddle-box. The port wheel has one of its circles 
toothed, anda small steam engine placed in the engine- 
room can turn the main engine when there is no steam 
in the main boilers. 

Steam is supplied by eight cylindrical boilers of the 
return-tube type. Four of these boilers are placed 
forward and ca abaft the engines. There are, 
therefore, four stokeholds, all closed, to admit of the 
application of forced draught, The total heating 
surface of the eight boilers is 14,100 square feet, the 
grate area being 465 square feet. The boilers, 
which are of Siemens-Martin steel, made by the 
Cockerill Company, work under a pressure of 
1174 1b. per square inch. They have a mean dia- 
meter of 13 ft. 4 in,, and are 10 ft. 3 in. long. 
There are ia each boiler three of Fox’s corrugated 
furnaces, having a mean diameter of 3 ft. 2? in. 
The diameter is made slightly larger at their 
junction with the front plates of the boiler, so that 
they may be taken out when necessary without 
otherwise affecting the boiler. The riveting which 
connects the furnace to the combustion chamber is 
protected by a bridge of firebrick. Each furnace has 
@ separate combustion chamber. The tubes, which 
are of steel 3 millimetres (.12 in.) thick, have an ex- 
ternal diameter of 2}§ in., the length being 6 ft. 63 in. 
between tube-plates. They are slightly greater in 
diameter at the smokebox end, to facilitate the with- 
drawing of them when desirable. The stay tubes are 
screwed into the two tube-plates, and are without nuts, 


The general scantlings of the boiler conform to Lloyd’s 
rules. They are clothed with fossil meal sheathed 
with galvanised iron. Each group has, of course, a 
separate smoke-stack and funnel, the latter elliptical in 
form, and having double walls. The forced draught 
is supplied by four Bumstead double-suction venti- 
lators 5 ft. in diameter, aes each its Chandler 
motor. These ventilators take the air from the upper 
= of the engine-room, assisting to ventilate it. 

he fans blow their air into a rectangular conduit 
which surrounds the group of boilers, having in front 
of each boiler an opening with a slide which admits of 
the amount of air being regulated. Under each of 
these openings, too, is a bafile-plate preventing the 
current of air raising dust in the stokehold. A 
pressure gauge or water columa is near each fan as 
well as in the stokehold, and on the engineer’s 
platform are gauges for each stokehold, so that 
he is in full knowledge of the pressure of forced 
draught. The boiler feeding is by a pair of Weir's 
direct-acting pumps. The barrels are 11} in. in dia- 
meter, and the steam cylinder 16} in. in diameter, the 
stroke being 20 in. The body of the pump is of gun- 
metal. Each pump can be worked independent of the 
other, insuring the continuity of feed even if one were 
out of order. The feed pipes are in duplicate, and 
either pump can supply water to both or any of the 
feed pipes. These pumps are arranged so that they 
can circulate water in the boilers, and also empty 
them. They can also take water directly from the 
condensers. A Weir’s distiller is fixed in the engine- 
room to make up the feed. This distiller is 3 ft. 6 in. 
in diameter, and 3 ft. 9 in. long, and can supply 
12 tons of distilled water each twenty -four hours. 
In this connection, too, it may be noted that there 
is a special donkey and bilge ond by Weir, which 
can take water from the sea or the bilges and deliver 
it into the reservoirs for sea water, into tanks, on 
deck for sanitary work, the extinction of fire, or dis- 
charge it overboard. The oe is arranged to 
pump from the bilge and do donkey duty simultane- 
ously. Gun-metal has also been used in the construc- 
tion of this pump, the barrel of which is 8 in. in dia- 
meter, the steam cylinder being 9 in., and the stroke 
18 in, 

It only remains to be added that the orders are 
transmitted to engine-room, &c., by Chadburn’s reply 
telegraphs from bridge and paddle-boxes, and that 
telegraphs also connect the engine-room and stoke- 
holds. Everything, indeed, has been done to facilitate 
the manceuvring as well as the rapid steaming of the 
ship. 





LOCOMOTIVES AT THE WORLD'S 
COLUMBIAN EXPOSITION. 

Amone the locomotives exhibited by the Rhode 
Island Locomotive Works, Providence, was a two- 
cylinder compound of the ‘‘ Consolidation” type, 
with eight coupled wheels and a two-wheeled swing- 
ing truck; the design of the engine is very clearly 
shown on pages 310 and 311. ‘This engine is intended 
to burn bituminous coal, and is of the normal gauge. 
The diameters of the high and low-pressure cylinders 
are respectively 21 in. and 31 in., and the length of 
the stroke is 24in. The coupled wheels are 50 in. in 
diameter, and the driving-wheel base is 15 ft., the 
total wheel base of engine being 22ft.6in. The 
weight in working order is nearly 130,000 lb., the 
weight on the drivers being about 118,200 lb., and the 
remainder on the two-wheeled truck. The weight of the 
tender is 75,000 lb., and the tank capacity 4000 gallons. 
The boiler is made of steel plates ,°, in. thick; the 
rivets employed are j in. in diameter, and double 
riveting is used on all horizontal seams and junctions 
with firebox. The boiler is of the extended wagon- 
top type, 62 in. in diameter, with a dome 30 in. in 
diameter. There are 246 tubes, 2 in. outside diameter 
and 13 ft. 8 in. long, fitted with copper ferrules at the 
firebox end ; these tubes are of charcoal iron. The 
firebox is of steel, all plates of § in. thick, except the 
flue sheet, which is 4 in. ; the length of box is 108 in., 
and the width 34 in. ; the width of the side and 
backwater space is 34 in. ; that at the front is from 
34 in. to44in. The boiler and firebox are tested with 
200 lb. steam and 260 lb. water pressure, the working 

ressure being 180 lb. ; the stay bolts in the firebox are 
Pin, and | in. in diameter, spaced about 4% in. apart. 
The firebox crown is supported by radial stay bars 
4 in. in diameter; the grate is of the rocking-bar 
type. The engine frames are of wrought iron 
aemehenh their form is clearly shown on the 
engraving, as also is the arrangement of cylinders, 
crosshead piston-rod, valve motions, &c. The driving 
wheels are 50 in. in diameter, with cast-iron centres 
turned to 44 in. in diameter to receive the tyres; 
these are of Midvale steel 3 in. thick ; the first and 
fourth pairs are flanged, and 5? in. wide ; the second 
and third pairs are plain, and 6 in. wide ; the two 
30-in. wheels of the front truck are also fitted with 
steel tyres. The axles are of wrought iron, with inside 
ren Se in. in diameter and 8 in, long. 





Figs. 7 to 11, page 311, illustrate some of the 





details of the system of compounding followed by the 
Rhode Island Locomotive Works. Fig. 7 is a trans- 
verse section through the receiver and the interceptin 
valve (the latter being taken through the ports d an 
e, Fig. 8). Fig. 8 is a longitudinal section through 
the same valve, showing the position it occupies when 
the engine is being run compound ; Fig. 9 is a similar 
view of the same valve when the engine is being run 
simple. Figs. 10 and 11 are sections through the 
receiver and exhaust passage, showing the positions 
oscupied by the exhaust valve when the engine is 
running compound or simple respectively. The follow- 
ing letters refer to the various parts of the mechanism : 
Ais the casing of the intercepting valve; B is the 
ot valve; C is an oil dash-box; D is a pipe 
leading from the main steam pipe to the intercepting 
valve ; E is the receiver ; F is the exhaust valve ; a bc 
are the pistons of the intercepting valve; d is a port 
opening from the main steam-pipe connection through 
the intercepting valve casing; e¢ is a port leading 
through the intercepting valve casing into the reduc- 
ing valve B; fis a port from the valve casing leadin 
into the e to the steam chest A!; m is a smal 
pipe and passage connecting the hand valve in the 
ocomotive driver’s cab to the chamber h, Fig. 11; 0 
are ports through the exhaust valve casing. The 
mechanism is operated in the following manner: The 
gee. | valve being in the position shown in 
Fig. 8, and the exhaust valve closed (see Fig. 10), 
when the throttle valve is opened, steam from the 
boiler will pass into the high-pressure cylinder in 
the usual manner, and also through the pipe D 
into the intercepting valve A, causing the piston 
to move into the position shown in Fig. 9. In 
this position the receiver is closed to the low-pres- 
sure cylinder Al by the piston c, and steam from the 
passage D passes through the ports d and e and the 
reducing valve B into the low-pressure steam chest, 
the pressure being reduced from that in the boiler in 
the ratio of the pe Sos areas. The piston valve abc 
is so proportioned that it will automatically change to 
the compound position shown in Fig. 8 when a pre- 
determined pressure in the receiver E has been reached 
by the exhaust from the high-pressure cylinder. The 
engine thus starts with steam in both cylinders, and 
automatically changes to compound at a desired 
receiver pressure. ‘The engine may at any time be 
changed from compound to simple working by opening 
the valve F, which connects the receiver to the exhaust, 
and allows the steam from the high-pressure cylinder 
to escape in the usual manner. his exhaust valve F 
is yr erseg as follows. The small pipe m is extended 
back into the driver’s cab, where it is connected with 
a hand valve that opens it either to steam or to atmo- 
spheric pressure. When running compound this hand 
valve keeps the pipe m open to the air, so that the 
steam pressure in the receiver maintains the valve F 
closed, and in the position shown in Fig, 10, When 
running simple the hand valve is turned so as to open 
the pipe m to the boiler, when the valve F assumes 
the position shown in Fig. 11, and the receiver E is 
connected to the exhaust passage by means of the 
ports o. From the foregoing description and illustra- 
tions, it is clear that at the moment of starting, or 
under other conditions, the engine may be operated 
under full steam pressure by opening the exhaust 
valve, and that when this valve is closed the piston 
valve a b c will automatically take the position shown 
in Fig. 8, and the engine will work compound con- 
tinuously. j 


EARLY ENGLISH LOCOMOTIVES AT THE 
WORLD’S COLUMBIAN EXPOSITION. 

On page 322 we illustrate two early English loco- 
motives which were exhibited by models at Chicago. 
Fig. 1 shows Trevithick’s tramway engine. he 
model was made at Crewe Works, and is an exact 
representation of the engine as built in 1803. It weighed 
in working order 5 tons, and took a gross load of 
25 tons at a speed of 4 miles an hour over a bad road, 
with sharp curvesand stiff inclines, and without a load 
we reported to have run at a speed of 16 miles an 

our. 

Fig. 2 shows a full-sized model of the ‘‘ Rocket.” 
The model was made at Crewe Works, and represents 
the original engine as it oy apy when competing for 
the prize of 500/., offered by the directors of the Liver- 
pool and Manchester Railway Company, at Rainhill in 
1829. The engine weighed in working order 4 tons 
3 cwt. ; it ran at the rate of 124 miles per hour with a 
load equivalent to three times its own weight, and 
when > carriage and passengers it travelled at 
the rate of 24 miles an hour. 











Gun Manvracture in Swepen.—Mr. A. Nobel, of 
Nobel powder fame, has purchased the greater part of the 
Bofors Works in Sweden, of which he will henceforward 
have the control. The manufacture of large guns will be 
made a leading speciality, and there is every reason to 
believe that Bofors will, ere long, have to counted 
among the leading establishments of this kind. The 
— qualities of Bofors cast steel are already well 

own. 
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BOILER EXPLOSION AT BUCKIE. 


A STARTLING illustration of the recklessness which is 
sometimes-displayed in the purchase and working of 
second-hand boilers has been afforded by an explosion 
which occurred last December at Buckie, Scotland, and 
which has formed the subject of a recent formal investi- 
gation by the Board of Trade. 

The explosion took place on Tost, December 19, at 
an iron foundry owned by Messrs. William Adam and 
Son, and resulted in the death of the senior partner, Mr. 
William Adam. The boiler was a very small one of the 
single-flued Cornish type, and was bought last August by 
Mr. Adam. It rent longitudinally at the back of the 
external shell, and also fractured through the manhole at 
the top and along the side of the steam dome, in addi- 
tion to which the front end-plate was blown completely 
off. The boiler was wasted by corrosion, and was also 
worked at a pressure greatly in excess of what it was 
capable of sustaining. The following are full particulars 
brought out at the formal investigation. _ 

The Commissioners appointed to investigate the explo- 
sion were Mr. Robert Lamb, advocate, Aberdeen (Presi- 
dent), and Mr. Holland Harrison, engineer, Edinburgh. 
Mr. Henry Peterkin, advocate, Aberdeen, conducted the 
proceedings for the Board of Trade. : 

Mr. William Adam, jun., was the first witness, and 
stated that he was, up to the date of the explosion, in 
partnership with his father at the Seafield Foundry. He 
was trained as a mechanic, but had no special knowledge 
of boilers er their management, his duties being to look 
after the turning and fitting shop. When the firm com- 
menced business they had a portable boiler and engine 
combined, but there was no stated person engag 
to look after it. In August last his father bought 
the boiler which formed the subject of the present 
inquiry, his reason for buying it being that the port- 
able boiler was too costly in its consumption of fuel. 
It was used for driving the turning lathe and boring 
machine, and also for foundry mf a Knowing nothing 
about boilers, he trusted to his father, who professed to 
be quite qualified in that matter. As regarded his 
father’s experience with boilers and engines, witness said 
that when his father’s apprenticeship in Scotland was 
finished, he left for Australia, and while there he was in 
charge of a coffee-mill, where there were two boilers and 
engines. He then removed to New Zealand, where he 
was in two naneering am those of the Anchor Line 
Company, and Mr. Mooterie, of Nelson. He was ten 
years in Nelson, but what experience of boilers he had 
there witness did not know. The firm of William Adam 
and Son did not repair boilers, but some months after his 
father purchased the boiler which had since exploded, 
witness assisted in putting a patch on the back end under 
his father’s supervision and to his orders. He never saw 
any leakage or indication of weakness. When his father 
bought the boiler from a Mr. Moore, of Glasgow, he told 
him the price, and said it had been tested to 100 Ih. ~ 4 
draulic pressure, but he had no guarantee as to its work- 
ing capacity, pressure, or strength. On the day of the 
explosion, witness stopped for dinner at 12 o’clock. There 
was no one in particular looking after the boiler that 
morning. After returning to the works, he noticed that 
the pressure on the gauge was 50 lb., and soon after this 
the explosion occurred. The buildings were wrecked, and 
his father was instantly killed. The boiler was not in- 
sured, and as far as he could estimate the damage, he 
thought it would be about 1507. His brother and another 
man were also injured. The only fault his father ever 
found with the boiler was that it was too small. On 
casting days they had tostop about half-time, as the 
boiler would not hold steam enough for the blast, and it 
took some time for the steam to be raised again when 
once it got down. 

Joseph Geddes said he had been four years in the ser- 
vice of the firm as apprentice fitter. The boiler was 
usually worked at a pressure of from 201b. to 30 lb., but 
on casting days it was put up to 85 lb. before the blast 
was started. The ball on the safety valve lever was of no 
use, as it would not allow the steam to rise to more than 
20 lb., so they had to add extra weights, pinion wheels 
being pov: used for the purpose, The finger of the 
pressure gauge would not go further than 85 lb., and the 
gauge was generally watched to see that the pressure did 
not rise beyond that point. A short time before the ex- 
plosion he saw that the valve was blowing off at 60 lb.; 
there were then two pinions in addition to the ball on the 
lever. When he saw the steam blowing off he informed 
Mr. Adam, who then told him to add a piece of cast iron 
to the lever, and witness did so, putting it on to the ex- 
treme end. The blowing then stopped, and the pressure 
rose to between 70 lb. and 80 lb. This was about four 
minutes before the explosion, and Mr. Adam, who was 
then standing in front of the boiler looking at the gauge, 
gave the order for the engine to be started, making a re- 
mark at the time to the effect that “‘there wae never any 
fear of a boiler when the steam was on.” The explosion 
occurred immediately after, and witness was somewhat 
badly hurt thereby. 

David Adam, ironmoulder, said that the boiler was 
attended by Geddes and his father. Just before the ex- 
— he noticed his father looking at the pressure gauge. 

itness did not know what had happened until he was 
subsequently picked up outside the works. He was some- 
what injured, and had been laid up several days. 

John Young, blacksmith, de to having put a 
my on the back end of the boiler. After the explosion 

e found Mr. Adam some 12 ft. from the boiler, which 
had been torn from its seat and the pieces scattered in 
various directions. The dome was carried some distance 
down to the beach, and the other portions were found in 
different places, 

Mr. William Adam, recalled by the President, stated 





that when they were applying the patch he did not notice 
the thickness of the rpm 

Andrew Jolly said he was a currier by trade, and some 
time ago his effects were sold by public auction at Glas- 
gor. Among them was an old Cornish boiler which he 

ad not used for several years. It was described in the 
catalogue of sale as ‘‘ Lot 81, old boiler.” It stood out- 
side for a long time, and he never used it for driving an 
engine. Witness was shown an entry in the list of sales, 
** Moore, 2/. 5s.,” but said he did not know who pur- 
chased the boiler at the time. The boiler was second- 
hand when he bought it twelve or fourteen years ago. He 
— never worked it at any pressure, as, when he 

ad it in use, it was simply for heating the liquor for 
currying leather. Steam never reached more than 5 lb. 
When his effects were sold, the boiler had been for some 
years out of use. Hethought he might have given 8/. or 
102. for it originally, and as far as he recollected it had 
previously been fixed on board a steam yacht. He never 
made any test of the boijer, nor any repairs. 

Mr. James Barnet, engineer surveyor at Aberdeen for 
the Board of Trade, said he had made an examination of 
the exploded boiler, and found that the external shell 
was torn into four large pieces, with one or two smaller 
pieces. The boiler was of the single-flued class, and 
measured only 4 ft. 1 in. in length by about 3 ft. in dia- 
meter. He described minutely the — construction 
of the boiler, with its equipment of fittings, and, with 
regard to the explosion, stated that the shell ruptured 
longitudinally and fractured in a line through the 
manhole along the top, and by the side of the 
steam dome, while the front end-plate was blown com- 
pletely off. With regard to the cause of the rupture, 


ed | Witness said there were indications of corrosion in the 


form of grooving near the water level, while nuts had 
been put into the external shell to fill up wasted holes. 
The pressure on the boiler, he calculated, was 75 lb. on 
the squareinch. 

By the Commissioners: Simply applying hydraulic 
pressure was nota safe guide whereby to ascertain the 
safe working point of a boiler. The grooving was exten- 
sive, and ran along the whole length of the boiler. The 
plates were very much redu and at one place there 
was practically no thickness at all remaining. @ upper 
parts of the end-plates were unstayed, and the plates there 
were only } in. thick originally. The explosion was caused 
by over-pressure, grooving, and corrosion, the boiler in 
reality being so much reduced that it was not suitable for 
any useful pressure. If a careful inspection had been 

e by any skilled engineer, he must have ascertained 
its dangerous condition. Witness had written to Mr. 
John Moore, who had sold the boiler to the deceased Mr. 

dam, and received a letter in reply in which Mr. Moore 
regretted the death of Mr. Adam, and gave information 
regarding the boiler to the effect that ‘‘he did not know 
the age of the boiler, having bought it at a public sale 
from Andrew Jolly, Hamilton-street, Glasgow, in August, 
1892. He made no repairs to it, but it was tested to 
100 lb. by hydraulic pressure. He did not tell Mr. Adam 
at what pressure to work it, as he did not know his re- 
quirements. Mr, Adam inspected it, and said it would 
suit his purpose.” The hydraulic test to 100 lb. witness 
did not regard as any indication of the boiler being safe. 
He did not think the boiler could possibly have been in 
safe condition when Mr. Adam bought it, judging by the 
extent of the corrosion. There was nothing on the boiler 
to indicate the maker or the age. 

The evidence being concluded, and the Commissioners 
having inspected the fragments of the boiler, Mr. Peter- 
kin submitted the following questions to the judgment of 
the Court: 

1. What was the cause of the explosion ? 

2. Had the deceased Mr. Adam the necessary technical 
knowledge to form an opinion as to the condition of the 
boiler in question, or had he taken sufficient steps through 
competent persons to ascertain that the boiler was fit to 
be employed at the time of the explosion for the work at 
the pressure at which it was used ? 

3. Was the firm of William Adam and Son justified in 
employing the boiler for the work, and at the pressure at 
which it was used when it exploded ? 

4, Does blame for the explosion attach to any one? 

After some deliberation, the presiding Commissioner 
intimated that the Court had arrived at the following 
conclusions : 

1. They were of opinion that the cause of the explosion 
was Over-pressure, grooving, and corrosion. 

2. Mr. Adam had not the necessary technical know- 
ledge, and he did not take sufficient steps through com- 
petent persons to ascertain that the boiler was fit for use. 

3. The firm were not justified in employing the boiler 
for the work and at the pressure indicated. 

4. Blame for the explosion, in their opinion, attached 
to the deceased Mr. Adam. 

The Court made no order as to costs, the person most to 
blame having been the owner, who had been killed by the 
explosion. 





LAUNCHES AND TRIAL TRIPS. 

Tux s.s. Swansea, which has been built by Messrs. 
W. Harkess and Son, of Middlesbrough-on-Tees, and 
engined by the North-Eastern Marine Engineering 
Company, Limited, of Sunderland, went on her yo 
trials on the 26th ult. This vessel was loaded with a dead- 
weight of 1300 tons on about 13 ft. 10in. draught, and on 
a mean of four runs over the measured mile a mean — 
of 9? knots was attained, being three-quarters of a knot 
over the guaranteed speed. e trial was deemed very 
satisfactory. 





The new first-class gunboat Speedy, which has been 
commissioned for a series of experimental trials, was 





subjected to a full-power trial at the mouth of the Thames 
on the Ist inst., under the superintendence of officials re- 
presenting the Admiralty, Sheerness Dockyard, and the 
Medway Fleet Reserve. The results of the trial were 
very satisfactory. With a mean pressure of 177 lb. of 
steam and the engines registering 207 revolutions a 
minute, a mean of 3071.2 indicated horse-power was re- 
gistered, with an average speed of 17 knots. These 
results were obtained under natural draught. The 
Speedy returned to Sheerness Harbour, and will at once 
complete the pemeetions for her departure for Ports- 
mouth, where her experimental trials are to take place. 


The s.s. Indralema has been built by Messrs. C.S. Swan 
and Hunter, Wallsend, for Mr. T. B. deere shipbuilder, 
Liverpool, and Messrs. Macvicar, Marshall, and Co., 
Liverpool, for the East India trade. She is 340 ft. over 
all, by 41 ft. 6 in., by 28 ft. 1 in. depth moulded. The 
engines are by the Central Marine Engine Works of 
Messrs. William Gray and Co., Limited, West Hartle- 
pool, the cylinders being 24 in., 38 in , and 64in. in dia- 
meter by 42 in. stroke. There are two large steel boilers, 
working at a pressure of 160 lb. per square inch, which are 
fitted with Serve tubes manufactured by Messrs. Brown, 
Sheffield. The vessel went on her trial trip from the 
Tyne on Wednesday, February 28. For several hours the 
engines were run at 82 revolutions per minute without 
stop or hitch. They were afterwards manipulated 
to show the facility for stopping and starting and for 
reversing, with the oft-repeated result that they would 
stop from full speed ahead in 24 sec., and that they could 
be reversed from one direction to the opposite in 5 sec. 


Messrs. R, and H. Green, Blackwall, London, launched 
on Saturday, the 3rd inst., a steel paddle-wheel steamer, 
165 ft. long by 21 ft. beam, built by them for the Chirket-i- 
Hairie Steamboat Compeny of Constantinople. The 
vessel will be fitted by Messrs. John Penn and Sons, of 
Greenwich, with compound oscillating engines of 500 horse- 
power. The sister ship of this vessel will be launched 
on Saturday next, 








One of the new type of first-class torpedo-boats (No. 19) 
ordered in 1892, designed and built by Messrs. J. I. 
Thornycroft and Co., was launched from their shipyard 
at Chiswick on the 5th inst. The vessel will be fitted by 
her builders with a four-cylindered triple-expansion 
engine driving a single screw, steam for which will be 
supplied by two Thornycroft water-tube boilers designed 
to develop sufficient power to propel her at a guaranteed 
speed of 234 knots on a continuous three hours’ trial. Her 
armament is to consist of three 3-pounder quick-firing 
guns, and she is fitted with three tubes for pe ene 
18-in. torpedoes. 


On Friday, the 2nd iust., the large petroleum and 
general cargo steamer which has been built by Sir W. G. 
Armstrong, Mitchell, and Co. for Messrs. M. Samuel 
and Co., of London, and engined by the Wallsend Slip- 
way and Engineering Company, was taken to sea for her 
official trial. The Euplectela is 352 ft. long, and is capable 
of carrying about 5300 tons of oil or general cargo on a 
moderate draught of water. During ser trial trip, con- 
sisting of several runs on the measured mile with full 
deadweight on board, the mean speed attained was 
104 knots, which is very satisfactory. The machinery 
throughout the trial ran smoothly, and gave general satis- 
faction. Mr. S. Samuel attended the trial with one of 
the partners of the firm of Messrs. Flannery, Baggallay, 
and Johnson, their superintending engineers, who have 
advised them during construction. he oil-pumping 
machinery consists of two large Worthington pumps, 
capable of completely pumping out the large tanks in 
about twenty-five hours, and a thorough test was made 
of their efficiency. The vessel has been fitted with a very 
complete electric light installation, and a 20,000 candle- 
power search light for canal and close-water navigation 
in the far East. 





Messrs. ey and Ferguson, Limited, Leith, 
launched on the 6th inst. a steel screw steam yacht of 
about 262 tons, built for Mr. W. J. Menzies, Stretton 
Hall, Malpas, Cheshire. This yacht, which is named the 
Zeta, was designed by the builders. The following are 
her dimensions: Length, 133 ft. 6 in. ; breadth, 20 ft. 6 in. ; 
depth moulded, 11 ft. 9 in. ; and she is to be fitted with 
powerful triple-expansion engines, the cylinders of which 
are 12 in., 19in., and 30 in. in diameter, by 21 in. stroke. 
Steam is supplied by a large boiler working at 180 Ib. 
pressure. The vessel is schooner-rigged, and has a lai 
area of canvas for use when on foreign cruises. The cabin 
accommodation, in the fore part of the vessel, consists of 
a large deck saloon with chart-room in front, while below 
there is # fine saloon with seven staterooms for the owner 
and friends. In the after part of the vessel there is 
accommodation for the officers and crew. 





JAPANESE ORDNANCE.—Six Fn manufactured at the 
Japanese Government Arsenal at Osaka have been re- 
cently supplied to the Portuguese Government. 


Ricu Iron One Deposits 1n Norway.—The vast de- 
its of iron ore in the northern part of Norway are 
ao ll to attract considerable attention. In the 
Dunderland Valley deposits of iron ore have been found, 
which, it is confidently asserted, will suffice for the 
requirements of Europe for 100 years. Representations 
have been made to the Norwegian Government that the 
portion of the Nordland Railway which refers to this 
district should be proceeded with. There ara | 
ee ore some 20 miles from sea at Helgeland. C) 
8 p= and Bosmo copper and sulphur ore findings 
are being worked with much energy by a company. 
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PORTABLE 


CENTRIFUGAL PUMPING ENGINE FITTED FOR BURNING OIL FUEL. 


CONSTRUCTED BY MESSRS. J. AND H. GWYNNE, ENGINEERS, LONDON. 





WE illustrate on this page a portable centrifugal 
pumping engine, of which a number have recently been 
supplied to H.I.M. the Czar of Russia by Messrs. J. 
and H. Gwynne, of the Hammersmith Iron Works, 
London, W. A special feature about the centrifugal 
pump is the fact that by loosening four bolts the 
suction and delivery branches can be set at any de- 
sired angle, so as to suit the inclination of the suction 
and delivery mains. The whole operation only takes 
about half a minute. When not required for raising 
water, the pump can readily be removed and a fly- 
wheel substituted, under which conditions the engine 
can be used as an ordinary portable engine. 

The most notable feature of the engine is, however, 
the petroleum burner with which it is fitted. This 
burner is known as Chippournoff’s patent, and is illus- 
trated in Figs. 2and 3. It consists of two branches, 
one for steam and the other for oil, which are placed 
at an angle to each other, and each terminates in a 
hemispherical bowl. A diaphragm is placed between 
the two bowls, which are then coupled together by two 
bolts and nuts. A small rectangular notch is made 
between the diaphragm and each of the bowls. In 
each of these notches is placed a tongue, shown in 
Fig. 2, which can be adjusted by a milled nut 
at the end of its corresponding branch. By turn- 
ing these nuts, the orifices for steam and oil can be 
varied within wide limits, and itis thus easy to adjust 
the supply so as to insure perfect combustion of the oil. 

The method of fitting this burner to the boiler of 
a portable engine is shown in Figs. 4 and 5 on the 
opposite page. In this case two burners are placed on 
the back of the boiler, one on each side of the centre 
line. These burners pass through into what would be 
the ashpit in an ordinary boiler, but in this instance, 
no ashes being produced, the bars are removed, and 
the ashpan lined with firebrick, which is also carried 
up so as to form abridge. The necessary supply of 
air for combustion is admitted through openings at 








the back of the ashpit. Engines of the type described 
have been very successfully used for irrigating pur- 
ses, those sent to Eastern Russia being fitted for 
urning crude petroleum. From the report made by 
an engineer using these engines on the estates of Prince 
Vorowzoff Dashkoff and Prince Viazemsky, in a 
district where the liquid fuel is cheap, we find that 
the cost of irrigating each dessjatina (23 acres), includ- 
ing all working expenses, only amounted to 28 copecks 


(1s. 2d.), the quantity of water supplied to each dessja- | 


tina being 27,440 cubic feet (equivalent to a rainfall of 
about 3 in.), and this water being lifted 21 ft. 

In rey Pheer petroleum-burning apparatus to 
an ordinary Lancashire boiler a somewhat different 























arrangement is adopted, as shown in Figs. 6 and 7 on 
the opposite page. In this case the grate is removed 
and replaced with firebrick. The burners are placed 
in the middle of the furnace doors, and discharge their 
sprays above the grate. The Chippournoff burners 


| have been largely used in Eastern Russia, and Messrs. 


J. and H. Gwynne have taken up their construction 
for this country and our colonies. 





_, GERMAN Furi Exports.—The exports of coal from the 

Zollverein last year were 9,677,304 tons ; of coke, 1,902,424 

om of lignites, 22,956 tons; and of briquettes, 171,356 
ns, 
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PETROLEUM-BURNING APPARATUS. 


CONSTRUCTED BY MESSRS. J. AND H. GWYNNE, ENGINEERS, LONDON, 


Fig.4. 
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(For Description, see opposite Page.) 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday our weekly 
market here was very numerously attended, and business 
was fairly brisk, but affairs generally were not so good as 
was anticipated by most people after the favourable iron- 
masters’ statistics for February. Buyers were rather 
backward, believing that the continued increase in pro- 
duction will prevent any material advance in quotations. 
Sellers, as a rule, asked 363. 3d. for prompt f.o.b. delivery 





of No. 3 g.m.b. Cleveland pig iron, and that price was 
ised, but one or two purchasers reported that they 


























Wy yj, 
had done business at 36s. For delivery to the end 
of June 36s. 6d. was paid for No. 3. About 38s. 
was the general quotation for No. 1 Cleveland pis. 
The lower classes of iron were scarce, and very firm 
in price. No. 4 foundry was fully 35s. 9d., and grey forge 
35s. 6d., both for —_ delivery. Middlesbrough warrants 
sold at 36s. 24d. and closed 36s. 2d. cash buyers, with 
sellers at 363. A fair demand was reported for east 
coast hematite pig, and few sellers would mention less than 
45s. for early delivery of mixed numbers, at which figure 
business was transacted. Spanish ore was steady, rubio 
being 12s. 9d. ex-ship Tees. To-day the market was quiet, 
and there was not much doing on ’Change, but sellers 
were not inclined to reduce their quotations much, No, 3, 













































































however, was bought at 36s. The other qualities were 
unaltered in price. Middlesbrough warrants fell to 36s., 
which was the closing cash price of buyers. 


Ironmasters’ Returns Pe Februaryv.—The ironmasters’ 
returns of the make and disposal of Cleveland pig iron 
for the month of February show a total decrease in the 
output of all kinds amounting to 12,164 tons. The total 
make of Cleveland pig was 100,151 tons, which was 2485 
tons less than January last; and the make of other kinds, 
including hematite, spiegel, and basic pig-iron, was 
112,012 tons, which is a decrease of 9679 tons compared 
with last month. The total output of all kinds was 
212,163 tons, as against 210,241 tons in February, 1893. 
Then 52 furnaces were on Cleveland pig and 37 on 
hematite, &c., whilst last month the figures were 47 
and 42 respectively. There are now 89 furnaces 
in blast, being an increase of 3 on the month. There 
are 50,483 tons in makers’ stocks and stores, as against 
63,298 tons at the end of last month, and 135,000 tons in 
February, 1893. In public stores there remain 113,176 
tons, as against 108,212 tons at the end of January, and 
49,000 in February, 1893. The total decrease in stocks is, 
therefore, 10,851 tons. 











Cleveland Miners and their Wages.—The Oleveland 
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Miners’ Executive had an_ interview yesterday with 
miners at Middlesbrough. Mr. D. Dale presided. The 
men’s representatives put in a claim fora general advance 
of 74 per cent. all round. In supporting their claim they 
stated that the Cleveland miners are the worst paid of 
any miners in the United Kingdom, they having 
only 5 per cent. on the 1879 base rate, whilst all 
other districts have from 25 to 40 per cent. on the 1879 
rates, and the men also stated that pig iron can be made 
much cheaper now than it was twelve yearsago. This 
the mineowners denied, and stated that they could not 
seo their way clear to give any advance whatever at the 
present time. They also gave the same answer in regard 
to a general advance claimed for machine fillers. They 
offered to reduce the price of blasting powder 3d. per 
pound, but to hand miners only. The miners’ officials 
and executive will visit all the lodges at an early date to 
address the members and take a vote as to their future 
course of action on all the matters brought before the 
mineowners. 


The Wages of Northern Ironfounders.—Yesterday the 
Iron Trades Employers’ Association in Newcastle re- 
ceived notice, on behalf of the ironfounders on the Tyne, 
Wear, and Tees, of an application for an advance of 
wages, The piece prices are asked to be raised 10 per 
cent., and the time wages 3s. 6d. per week. The em- 
ployers will meet soon to consider the application. 


Manufactured Iron and Steel.—There is little new in 
the manufactured iron and steel trades. Several firms 
have a good few orders on hand, and they report a fair 
number of inquiries, but quotations do not improve. 
The following are about the prices generally named: 
Common iron bars, 5/. 2s. 6d.; best bars, 5/. 12s. 6d.; 
iron ship-plates, 5/.; steel ship-plates, 5/. 7s. 6d.; iron 
ship-angles, 4/. 17s. 6d.; and steel ship-angles, 5/.—all less 
the usual 2} per cent. discount. Producers of steel rails 
have little work on hand, and orders for heavy sections 
might be accepted at 3/. 13s. 9d, net at works. 


The Fuel Trade.—Fuel generally is weak. Here, how- 
ever, the demand for blast furnace coke is pretty good, 
— 6d. per ton is paid for delivery at consumers’ 
works, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. Jessop and Sons, Limited.—The directors of 
this company have decided to recommend to the share- 
holders at the forthcoming annual meeting the payment 
of a dividend of 15s. per share, free of income tax, making, 
with the interim dividend paid in October last, a total dis- 
tribution of 30s. per share for the past year, being equal 
to 5 per cent. per annum on the paid-up capital of the 
company. 

Coal Prospects. —The coal market is marked by dulness, 
and engine fuel is now procurable at the pit banks as low 
as 5s, per ton, but rates for steam coal are maintained 
though there is a falling off in the demand. House coal 
ranges from 10s. 6d. to 16s. per ton at the collieries. Many 
pits are now limiting their rumming to four days per 
week. Speaking at a meeting of the Yorkshire Miners’ 
Association at Barnsley yesterday, Mr. Pickard remarked, 
with — to the condition of trade, that it was steady. 
He added there was every appearance that the colliery 
owners were trying to keep up contract prices, and that 
they were willing to give co-operative clubs a fair trial by 
selling them coal at the same rates as they char, it to 
local merchants. It was to be hoped that the clubs would 
be so large that they would be able to guarantee con- 
stant payments to colliery owners, as was expected from 
merchants. 


Railway Developments in Yorkshire. —The estimated 
cost of the North-Eastern Company’s new line, two miles 
in length, commencing at Whitwood and terminating in 
the township of Newland-le- Woodhouse, is 102,931/. The 
land will absorb 23,0007. The line will be double through- 
out, and constructed mainly in cuttings through rock and 
soft soil. The expenditure upon the railway is estimated 
as follows: Cuttings and embankments, 3581/.; public 
road bridge, 1500/.; accommodation bridges and works, 
15.9001, ; culverts and drains, 5C0/,; metallings of roads, 
500/. ; permanent way, 8422/. ; permanent way for sidings 
and cost of junctions, 8000. ; stations, 2000/. ; contin- 
gencies, 7206/. The line between Knowsthorpe Cut 
and Knowsthorpe-lane, 7 furlongs 3.40 chains in 
length, projecte by the same company, will, it is 
estimated, cost 124,486/., of which 60,0000, will be requi 
for land ; erection of stations, 12,350/. ; cuttings and em- 
bankments, 12,850/.; three public road bridges, 8400/. ; 
new and altered roads, ; accommodation bridges, 
culverts, and drains, 1500/. ; manent way, 6943/. ; 
sidings and junctions, 6500/. ; and contingencies, 5862/. 

Iron and Steel.—Dulness in the iron trade is the pre- 
vailing characteristic, eo far as manufactured descriptions 
are concerned, but, on the contrary, pig iron of local make 
is very firm in value, and realising 41s. per ton for forge 
and 43s. for foundry. Supplies are short, as local smelters 
are using up ee portion of their output, and the 
margin 18 cov by contracts extending over two or 
three months to come. Of manufactured irons, bar com- 
mands the readiest sale, common descriptions realising 
5l. 108. to 52. 15s. per ton, but there are also some fair 
orders for marked bars in certain hands, with quotations up 
to 7l. 10s. per ton. Fair orders are coming in from India 
for this material, but German and Belgian competition is 
keeping prices down. Sheet-rollers are experiencing a 
poor time, with prices low and a poverty of orders for 
export, Australian advices as to the spring demand bein 
the reverse of cheerful. In the heavy trades buyers o' 
railway and marine material are again coming forward, 


the former taking engine tyres from 12. 103. per ton 
upwards, according to section, and carriage and wagon 
tyres at 10/., with axles commanding 6/. 10s. per ton. HKx- 
cepting for armour-plates, Government orders are at 

resent light, those turning out projectiles and ordnance 

ing short of work. Bessemer billets are fetching 
5l. 10a. to 51. 15s. per ton, and Siemens-Martin acid steel 
61. Orders are light for crucible cast steel, the best going 
lines being best tool qualities at 457. to 60/. per ton. 
Business is improving with local engineers. 





NOTES FROM THE SOUTH-WEST. . 

Cardiff.—The supply of steam coal has been consider- 
ably in excess of the demaad, and prices have exhibited 
an unsettled tone; the best descriptions have made 13s, 
to 13s. 9d. per ton, while secondary qualities have brought 
12s, 6d. to 128. 9d. per ton. The demand for household 
coal has somewhat improved. Prices have shown a weak 
tendency ; No. 3 Rhondda large has made 12s. to 12s. 6d. 
per ton. Foundry coke has brought 18s. to 18s, 6d. per 
ton, and furnace ditto, 16s. to 16s. 6d. per ton. Themanu- 
factured iron and steel trades have shown little change; 
there has been only a limited inquiry for rails, and other 
branches of the steel trade are only moderately employed. 
Heavy section steel rails have made 3/. 153. to 3/. 17s. 6d. 
per ton. 

Bristol and Canada.—A_ regular line of steamers will 
commence running in May between Avonmouth and 
Montreal, the Donaldson Steamship Company having 
decided to adopt Avonmouth as one of the ports to be 
used by their steamers, 

The ‘* Talbot.” —This vessel, which is to be an improved 
type of the Bonaventure, is about to be commenced on 
No. 3 slip at Devonport. She will be termed a second- 
class cruiser. Herdimensions areto be: Length, 350 ft. 


(30 ft. longer than the Bonaventure); breadth, 53 ft. ;| 54 


mean load draught, 20 ft. 3in.; displacement at load 
draught, 5500 tons. The engines, which have been ordered 
at Keyham, and which are in a forward state, are to be 
capable of developing an indicated force of 9600 horse- 
power with forced draught, and 8000 horse-power with 
natural draught. With the 9600 horse-power, the vessel 
is expected to attain a speed of 19.85 knots per hour, and 
with the natural draught a speed exceeding 18 knots per 
hour. The armament will consist of five 6-in., six 4.7-in., 
and nine 6-pounder and 3-pounder Hotchkiss quick- 
firing guns. The Talbot will also be provided with bow, 
stern, and broadside torpedo tubes, and Maxim machine 
guns. The cost of the Talbot will be about 300,000/. 


Swansea and New York.—A line of steamers is about 
to run from Swansea to New York and vice versd. Nego- 
tiations have been going on for some time with a Liver- 
pool firm to run steamers from New York to South Wales 
ports, and the Americans concerned came to the con- 
clusion that Swansea was the best situated port. The 
first steamer, which will commence loading in a few 
weeks, will be the Brooklyn City. 


Tips for Penarth.—Plans for four tips of the latest 
design to be erected at Penarth Dock have been submitted 
to the management of the Taff Vale Railway, and it is 
probable that instructions will be given shortly for their 
erection, so as to meet the demand occasioned by increased 
shipments. 


Barry Graving Dock, &c., Company.—The directors of 
the Barry Graving Dock and Engineering Company, 
Limited, have issued their fourth annual report and 
accounts, from which it appears that, after providing 
2491/. for interest on debentures, there remains, besides 
7071. 3s. 10d. brought forward from the last account, a 
net profit of 16,6037. 3s. 3d., out of which an interim 
dividend amounting to 5000/. was paid on May 6, leavin 
a balance of 12,310/. 7s. 1d. The directors have appli 
3000/7. to the repayment of debentures, they have carried 
3000/. to the reserve working capital account, and they 
recommend a final dividend of 10s. per share, making 
10 per cent. for the year. This will absorb 5000/., and 
leave 13107. 7s. 1d. to be carried forward. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Business was very idle in 
the iron market last Thursday forenoon. About 4000 
tons changed hands, including 2500 tons of Scotch and 1000 
tons of Cleveland warrants. Scotch was dealt in at 


red | 438-24. cash on Monday, with a ‘‘call.” In the afternoon 


business was more active, especially towards the close of 
the market, and the tone was firm. About 10,000 tons 
were done, 8600 tons being Scotch. Prices rose 1d. per 
ton from the forenoon for Scotch, Cleveland, and Cumber- 
land hematite iron, and 4d. for Middlesbrough. The 
settlement prices at the close were—Scotch iron, 43s. 14d. 

r ton ; Cleveland, 36s. 3d. ; Cumberland and Middles- 

rough hematite iron, 45s. 14d. and 44s. 3d. ton, A 
moderate amount of business was done in the forenoon 
of Friday ; about 15,000 tons of Scotch and a few lots of 
hematite iron changed hands. Scotch brought 43s. 1d. 
and 43s, 14d. per ton cash this week, with a “‘ plant.” In 
the afternoon about 10,000 of Scotch chan; ands, and 
a small amount of business in Cleveland and hematite 
iron took place. The tone was very flat, Scotch and 
Cleveland leaving off 14d. down, and Cumberland 
and Middlesbrough hematite iron, respectively, $d. and 
3d. per ton down. At the close the settlement prices 
were—Scotch iron, 42s. 104d. per ton; Cleveland, 
863.; Cumberland and Middlesbrough hematite iron, 
45s. and 44s, per ton respectively. The market was quiet 
on Monday forenoon, when about 12,000 tons of Scotch, 
3000 tons of Cleveland, and 1000 tons of hematite iron 





were dealt in. Ex-officially, Scotch was done at 433. one 





month, with 1s. forfeit in sellers’ option, and Cleveland 
at 36s, 2d. per ton three months fixed. The principal 
business in the afternoon was done in Cleveland iron, 
some 5000 or 6000 tons being bought, and the price finished 
4d. per ton up. Scotch was unchanged in price, and 
only about 5000 tons were dealt in, including some iron at 
42s. 11d. per ton Friday with a ‘‘plant.” In hematite iron 
nothing was done, but the price was 4d. per ton dearer, 
The closing settlement prices were—Scotch iron, 43s. per 
ton ; Cleveland, 36s. 14d. ; Cumberland and Middlesbrough 
hematite iron, respectively, 45s. and 44s. 3d. per ton. On 
Tuesday forenoon a moderate amount of business was 
done, about 10,000 tons of Scotch and 3000 tons of Cleve- 
land iron changing hands. Prices were firm. Scotch was 
dealt in at 43s. and 43s. 04d. per ton one month, with 1s. 
forfeit in sellers’ option. The market was still quiet in 
the afternoon, and the tone, if anything, was a shade 
easier. Some 5000 or 6000 tons of Scotch, the same of 
Cleveland, and about 2000 tons of hematite iron were 
dealt in, and at the last prices were from 4d. to 1d. per 
ton back from the forenoon rates. Scotch was done ex- 
officially at 43s, 14d. Friday, witha “‘ call.” The market 
was quiet this forenoon, when probably not over 12,000tons 
of iron were dealt in. Scotch changed hands at 42s. 114d. 
one month, with 1s. forfeit in sellers’ option. Only 
a moderate amount of business was done in the afternoon, 
the whole sales being about 12,000 tons, nearly one-half 
being Scotch, the price of which was 1d. under the morn- 
ing rate. Sellers of Cleveland were somewhat scarce. 
At the close the settlement prices were—Scotch iron, 
42s. 104d. per ton; Cleveland, 36s.; Cumberland and 
Middlesbrough hematite iron respectively, 44s. 9d. and 
44s, 1}d. per ton. The following are the quotations for 
several special brands of No. 1 makers’ iron: Gart- 
sherrie, 51s. per ton; Calder, 523. 6d.; Summerlee, 
53s. 6d.; Coltness, 56s. 6d.; Langloan, 60s.—the fore- 
going all shipped at Glasgow ; Shotts (shipped at Leith), 

s. 6d. ; Carron and Glengarnock still out of the market. 
Five additional blast furnaces have been blown in at 
Gartsherrie, Eglinton, and Coltness Works, so that 
there are now 65 furnaces in actual operation, as 
compared with 66 at this time last year. hree 
are making basic iron, 23 are working on hematite 
ore, and 39 are making ordinary iron. Last week’s 
shipments of pig iron from all Scotch ports amounted 
to 7077 tons, against 5503 tons. They included 286 
tons for India, 150 tons for Australia, 582 tons for 
France, 195 tons for Italy, 107 tons for Germany, 147 
tons for Russia, 780 tons for Holland, 100 tons for Bel- 

ium, 155 tons for Spain and Portugal, smaller quantities 
for other countries, and 4171 tons coastwise. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores yesterday afternoon stood at 316,604 tons, as com- 
pared with 316,989 tons yesterday week, thus showing a 
decrease for the week amounting to 385 tons. 


Iron Ore Imports at the Clyde.—The imports of iron ore 
from Spanish ports into the Clyde are gradually recover- 
ing, and while considerably better (from 40 to 50 per 
cent.) than the landings during the last three months of 
last year, there is still much leeway to make up to con- 
trast favourably with the imports during the early months 
of 1893 and 1892. There arrived seventeen steamers, 
bringing 26,740 tons, a decrease of 17,814 tons as compared 
with the landings in February, 1893. For the two months 
the imports, 54,425 tons, show a decrease of 40,742 tons 
contrasted with those for the same period last year. The 
small imports in 1891 were owing to the furnacemen’s 
strike and blowing down of furnaces. The returns, 
specially compiled, are: 

Month. Two Months, 


Vessels. Tons. Vessels. Tons. 


1894 soc vee” ORE R740 «85 BAAS 
1893... -. 26 44,554 565 93,167 
1892... .. 81 44,084 63 93,067 
1891 aa ove 9 9,970 14 14,510 
1890 i... «6. 28—S «40,094 47 -—S «G8, G16 


Glasgow Copper Market.—A small quantity of copper 
changed Be last Thursday omens at Ue. 10s. aed 
ton three months, with sellers over at that price—the 
same price as ruled in the morning. On the following 
day business was done on the same terms, but by the close 
in the afternoon there was a fall of 3s. 9d. per ton, both 
cash andone month. No business was done on Monday, 
and there was a further drop in prices, down to 
401. 6s. 3d. cash and 40/. 15s. per ton one month. Some 
copper changed hands yesterday afternoon at 40/. 13s. 9d. 
per ton three months, and the cash price declined to 
401. 3s. 9d. per ton. Some business was done this fore- 
noon at 40/, 13s. 9d. per ton three months, but no trans- 
actions were reported in the afternoon, when a slight 
recovery in prices took place. 


Copper Ore — at Clyde.—The landings of copper 
pyrites at the Clyde during the month of February 
amounted to 3492 tons, being a decrease of 2502 tons as 
compared with the imports in February, 1893. For the 
two months the imports were 9671 tons. a decrease of 
3892 tons. The imports for 1893 and 1892, early in the 
year, were heavy, and above the average: 


Month. Two Months. 
Vessels. Tons. Vessels. Tons. 
1894 ies 2 3492 7 9,671 
1893 an 3 5994 8 13,563 
1892 oe 3 5330 6 10,092 
1891 a 2 3384 5 7,944 


Clyde Shipbuilding and Engineering Contracts.—Measrs. 
William Siemens and Co., Renfrew, have received an 
order for two powerful dredgers for the Admiralty, and 
an order for other two has been placed with Messrs. 
Lobnitz and Co., also of Renfrew. There are now more 
shipbuilding orders in hand in that town than there have 
heen for several years. Messrs. Rankine and Blackmore, 
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Greenock, have contracted to supply the engines and 
machinery for the steamer which Messrs. Hamilton and 
Co., Port Glasgow, have undertaken to build for 
Messrs. Bailey and Leetham, Hull and London; 
and Messrs. Scott and Co., Greenock, are to 
supply triple - expansion engines of 3000 horse-power 
for a steamer which Messrs. John Reid and Co., ite- 
inch, are building for the Compania Sud Americana de 
Vapores.—Orders for new coasting steamers have been 

laced with Messrs. John Shearer and Son, Glasgow, and 

r. J. H. Gilmour, Irvine—both for Glasgow shipowning 
firms.—A contract for a paddle steamer for service abroad 
has been taken by Messrs. Kincaid and Co.; Greenock, 
who will su Aaa ines geared on the “*M‘Intyre” 
system, oat essrs. Russell and Co., Port G w, are to 
build the hull.—Messrs. Macdonald, aan, Co., ship- 
owners, Greenock, have placed an order with Messrs, Rus- 
sell and Co. for a steel barque of 2400 tons carrying capa- 
city. Messrs. Russell and Co. have at present eleven large 
vessels on the stocks, and have orders on their books that 
will keep both of their yards fully employed for sixteen 
months. Five of the vessels in hand are steamers.— 
Messrs. Mackie and Thomson, Govan, have just con- 
tracted to build a 2000-ton steamer for the Smith Steam- 
ship Company. 

Glasgow Central Railway.— The engineers of the 
Caledonian Railway Company, assisted by Mr. J. Wolfe 
Barry, London, their consulting engineer, have prepared 
a detailed estimate of the cost of the works proposed to 
be carried out by the company under their deposited Bill 
for next session. The total estimated cost of the works 
is set down at nearly a quarter of a million sterling, and 
the principal portion of the works is the widening of the 
Central Railway over a considerable length, and the con- 
struction of the chief underground station. 


West Highland Railway.—Work in connection with the 
stations on this railway is making rapid pi 
is expected that the line will be opened in the month of 
June of this year. Corridor trains will be run over the 
line from Craigendoran all the way to Fort William. 
They are being made at the works of the North British 
Railway Company. 


Barnton Railway.—This Edinburgh suburban railway, 
23 _ in length, was opened with some ceremony last 
week. 








RaILways IN SWEDEN.—The Board of the State Rail- 
ways have now reported “= the question of the pur- 
chase by the State of the West Coast Railways, which 
purchase they recommend in harmony with the report of 
the Railway Committee, subject to some minor differences. 
The board expect that the lines in question will be able 
to pay about 4 per cent. on the purchase money, and 
recommend the taking over of the railways by January 1, 
1895, likewise that all the present officials and servants 
shall be retained. 





Souta ArricaN Diamonp Mininc.—The undertakin 
known under the style and title of De Beers Consolida 
Mines, Limited, continues to be one of the industrial 
marvels of the world. It has a share capital of 3,948,955/., 
a debenture capital of 4,370,400/., and 1,071,492/. of re- 
serves ; and when it made up its balance-sheet at the close 
of June, 1893, it had 2,869,157 loads of blue ground on 
hand, valued at 502,102/., besides diamonds valued at 
662,8752. The concern had algo in its balance-sheet such 
trifling items as 610,135. for farms and landed property, 
700,0007. 2? per cent. consols, and 282,823/. temporary 
investments (London). De Beers Consolidated Mines, 
Limited, was formed in I 1888, and it paid its share- 
holders 5 per cent. for 1888, 20 per cent. for 1889, 20 per 
cent. for 1890, 224 per cent. for 1891, 25 per cent. for 
1892, and 124 per cent. for the first half of 1893. 
The number of loads of blue ground washed in 1889 (prior 
to the consolidation of the various interests amalgamated) 
was 712,263 ; in 1889-90, 1,251,245; in 1890-1, 2,029,588 ; 
in 1891-2, 3,239,134 ; and in 1892-3, 2,108,626. Diamonds 
were found in 1889 (prior to the period of consolidation) 
to the extent of 914,121 carats ; in 1889-90, to the extent 
of 1,450,605 carats; in 1890-1, to the extent of 2,020,515 
carats; in 1891-2, to the extent of 3,035,481 carats ; and 
in 1892-3, to the extent of 2,229,805 carats. The amount 
realised from the sale of diamonds (prior to the consolida- 
tion) in 1889 was 901,818/. ; in 1889-90, 2,330,180. ; in 
1890-1, 2,974,670/. ; in 1891-2, 3,931,543. ; and in 1892-3, 
3,239, 3892. The number of carats found per load of blue 
ground washed was 1.29 in 1889 (prior to the consolida- 
tion); in 1889-90, 1.15; in 1890-1, 0.99; in 1891-2, 0.92 ; 
and in 1892-3, 1.05. It will be seen, accordingly, that 
there was a slight rally in the productiveness of the blue 
goune washed in 1892-3. One object in forming De Beers 

nsolidated Mines, Limited, which combined a number 
of mines under that title, was to avoid undue competition ; 
and thus far great success has been attained in this direc- 
tion. Thus, while in the first three months of 1889 the 
amount realised for the diamonds sold was 193. 9d. per 
carat, there was an upward bound at once to 32s. 7d. per 
carat in 1889-90. In 1890-1 the Pgs receded to 29s. 6d. per 
carat ; and in 1891-2 to.25s. 6d. per carat. In 1892-3 ib 
rallied, however, to 293. 1d. per carat. That diamond 
mining is a very profitable industry has been shown 
by the data which we have already given; but, to be 
more precise upon the subject, we may state that while 
the average amount realised in 1892-3 per load of blue 
ground washed was 30s. 6d., the cost 3 production was 
jag A per load, so that the profit realised averaged 
23s, 6d. per load. arious improvements carried out in 
= omens pines in rear ad the effect of reducing 

6 cost of raising blue ground to 3s. 6d. per load, as com- 
pared with 5s, 2d. per load in 1891-2, = , 





MISCELLANEA. 


In the extension of the wharf at Karachi, about 600 
tons of iron piles, consisting of single bars 5 in. or 6 in. in 
diameter pk 51 ft. long, have been used. Such a length 
as this in a single piece is unusual. The piles in question 
were made by the je Steel Works, Limited, who have 
supplied to the job about 2000 tons of metal work in all. 


An electric parcels van, built by Messrs. E. J. Clubbe 
and Co., of Elm-street, Gray’s Inn-road, is now being tried 
on the London streets. The current is —. by 
E. P. S. accumulators hung below the body of the vehicle. 
With one chai these accumulators will supply the 
current for a 50-mile run, and they can be pf | with 
fresh accumulators in, it is claimed, a couple of minutes. 


The traffic receipts for the week ending February 25 on 
thirty-three of the principal lines of the United Kingdom 
amounted to1,343,536/., which was earned on 18,522? miles. 
For the corresponding week in 1893 the receipts of the 
same lines amounted to 1,290,893/., with 18, miles 
open. There was thus an increase of 52,643/. in the 
receipts, and an increase of 2224 in the mileage. The 
aggregate receipts for eight weeks to date amounted on the 
same thirty-three lines to 10,699, 929/., in comparison with 
10,254,651/. for the corresponding period last year; in- 
crease, 445,278/. 

The sixth ordinary meeting of the Glasgow University 
Rageeeing ane was held on Tuesday evening, Feb- 
ruary 13, . Robert Duncan in the chair, when Mr. 
John Weir, of Kinghorn, read a paper entitled, ‘‘ Prac- 
tical Problems in Marine Engineering.” Mr. Weir 
treated his subject under the following heads: (1) 
‘Power and Speed of is,” (2) ‘* Comparison of 
Theoretical and Actual Indicator Diagrams,” (3) ‘‘ Size 
of Engines and Boilers,” (4) ‘* Influence of Propellers,” 
e. Weights of Engines and Boilers,” (6) ‘‘ Water-Tube 

ers.” 


ess, and it | Bo’ 


A meeting was held some time back at Blantyre, in the 
Shiré highlands, to promote the building of a line of rail- 
ways ye sy | the Lower Shiré with Lake Nyassa, to 
avoid breaking bulk at the rapids. Eventually it is hoped 
that a line of about 200 miles in length will be built. It 
is estimated that alight ene single line could be 
built for about 500,0002. It is not, however, proposed to 
build the whole line at once, but probably only the 
section from Katunga to Blantyre. An appeal for assist- 
ance is to be made to the Government. The scheme has 
the warm approval of the British Commissioner. A com- 
mittee has been formed to collect all the necessary infor- 
mation and to bring the matter before financiers in this 
country. 


Colonel Haywood (the engineer to the Commission of 
Sewers) has just issued a lengthy report upon an artesian 
well sunk in Stoney-lane, Houndsditch, by order of the 
Commission. The work occupied from A t, 1887, to 
December, 1891, After boring to a depth of 512 ft. Gin. 
from the surface, the engineer advised that the borin 
should be permanently rm We The well was pum 
for seventy-two consecutive hours, and the yield of water 
was found to be 70,000 gallons in twenty-four hours, or 
about 3000 gallons per hour, which was more than three 
times the amount needed to supply the artisans’ dwellings 
in the neighbourhood. The cost of the work has been 
56107. When the well had reached the depth of 450 ft., 
Dr. Sedgwick Saunders (the Medical Officer of Health) 
made an analysia of the water, and found that it did not 
contain a trace of sewage or other deleterious material. 


The question of high speeds on railways formed the 
subject of the inaugural address of M. du Bosquet, the 
new president of the French Society of Civil Engineers. 
He points out that speeds of 75 miles an hour are attained 
daily on down grades by express trains in their ordinary 
running, thus showing that ert eis are not danger- 
ous. The reason why such s 8 are not maintained 
on the level is, he states, because the engines are not 
sufficiently powerful for this. Thus a drawbar pull which 
would give a speed of 75 miles per hour on a down grade 
of 1 in 200, would only give a speed of 574 miles per hour 
on the level, and one of 31} miles on an up grade of 
1 in 200. To increase the average speed by a small 
amount, the power of the engines must be much greater 
in proportion. Thus, if 322 horse-power is sufficient to 
draw a train at 50 miles an hour up an incline of 1 in 200, 
2960 horse-power will be required to draw the same train 
up the grade at a speed of 125 milesper hour. In dealing 
with such high s 8 the weight of the engine per horse- 

wer genera’ is of Lo rename as there is always a 

imiting speed beyond which the engine cannot draw itself, 

let alone a train as well. At present French express 
locomotives weigh about 158 lb. per indicated horse- 
power generated at their maximum power. Taking this 
ratio, an engine to draw a train of 100 tons behind it ata 
speed of 75 miles an hour up a slope of 1 in 200, would weigh 
150 tons, and generate 2000 horse-power. © maximum 
possible speed attained with such an engine and train up 
the slope would be 87.5 miles per hour, The engine 
would weigh 670 tons, and would generate 8932 indicated 
horse-power. 


On the 24th ult. the Tottenham and Forest Gate Rail- 
way Works were visited by the members of the Junior 
Engineering Society, a party of about one hundred being 

resent. To facilitate the inspection, a train of wagons, 

indly supplied by the contractors, Messrs. Lucas and 
Aird, conveyed the party from one end of the line to the 
other, stoppages being made en route to examine the 
numerous features of interest. The railway, which is 
about six miles long, forms a connection between 
and the Midlands. Starting at South Tottenham by a 
junction with the Tottenham and Hampstead Railway, it 
passes through Walthamstow, Leyton, Wanstead, West 





Ham, and East Ham to Forest Gate, making a junction 
there with the Tilbury line. Included in its length are 
72 steel bridges, in the construction of which 4000 tons of 
Siemens-Martin steel have been used. Of these bridges, 
15 are over and 57 are under, and of various t and 
spans, no'two being alike. The line for about half its 
length is carried on embankment and in cutting, and three 
miles of it consists of a viaduct of brickwork arches of 
30 ft. span. The amount of the contract is 264,422/., 
exclusive of station buildings. The engineer is Mr. 
Arthur C. Pain, whose representative, with Mr. Jackson 
and Mr. J. G. T. Browning, representing the contractors, 
showed the members over. The latter has had charge of 
the diversions of sewers, roads, &c., and has, we under- 
stand, now been appointed resident engineer for the Kast- 
wood and Greasley drainage scheme in the county of 
Nottingham. Before the party dispersed, their thanks for 
the arrangements made were expressed by Mr. P. J. 
Waldram, the chairman of the Society, 








Russian Rattway Prosects.—At the same time as the 
contemplated railway through Finland to the coasts of 
the Arctic Sea is being eagerly discussed, another large 
railway project is also attracting much attention. The 
latter plan refers to a railway designed to connect the two 
rivers, Volga and Dwina. This would bring the great 
advantage that the extensive provinces of Perm, Viatka, 
and Vologda, which are at present unfavourably situ- 
ated as regards means of communication, would obtain 
@ convenient outlet for their ne and further, it 
would no doubt greatly benefit the once flourishing town 
of Archangel, where the plan is being embraced with the 
greatest interest. It is proposed to let this railway pro- 

i from Kasan as far as the town of Katlas, close to the 
Dwina, and it is reckoned that Kasan will also employ 
the new railway, at least to some extent, in preference to 
sending her exports vid the Baltic, the distance from 
Archangel being eome 125 miles shorter. In connection 
with this plan another is being promoted, viz., a junction 
railway between some puint of the projected Kasan- 
Katlas Railway and Perm, whereby a convenient route 
could be opened to Western Siberia. This would give 
access to some of the richest districts of this country, and 
bring them near to a European harbour, or to the 
mouths of the Rivers Obi and Yenisei. 





New Mart Service with Canapa.—The Dominion 
Government in Council, on March 3, agreed, subject to 
the sanction of Parliament, to enter into a contract with 
Mr. James Huddart for the conveyance of mails between 
England and Canada by express steamship service. The 
period of the contract is to be ten years, with the option of 
renewal. Mr. Huddart’s intention is to form a company 
with sufficient capital to provide for the building of four 
express steamships, capable of steaming at the rate of 20 
knots at sea, with ample cold storage for meat, poultry, 
fruit, &c. The Dominion Government’s subsidy is to be 
150,000/. sterling per annum. Mr. Huddart intends to 
unite the present Canadian and Australian steamship 
service with the proposed new Atlantic service, so that 
the united subsidies from Canada will amount to 185,000/. 
It has been decided to build at oncea third steamship for 
the Australian route, and to form a through service from 
England to Australia vid Canada. e Dominion 
Government have shown every confidence in the project, 
and in Mr. Huddart’s ability to carry it out, and will give 
all reasonable assistance to the fmm new company. 
The Canadian termini for the Atlantic service will 
Quebec in summer and Halifax in winter. The English 
terminal port is not yet absolutely determined upon. The 
question will be settled after a close examination of the 
points where most traffic would be likely to be secured. 
It is expected that the British Government will subsidise 
the new line, as also the Governments of the Australasian 
colonies, as this new Imperial route will be the swiftest to 
Australia and New Zealand, and the mails would be 
carried entirely through British territory. 





French Foreign Trape.—The summary returns 
of French imports and exports in 1893, which have just 
been published, confirm the fears of those who expected 
an unfavourable balance of trade. They do not confirm 
the predictions of those who assumed that France had 
nob suifered more than Great Britain. Ib is already 
known that British imports were 44 per cent. less, and 
British exports 4 per cent. less in 1893 than in 1892. 
French imports in 1893 fell off 64 per cent. ; exports, 74 per 
cent. But these are not the only proofs of depression. 
The revenue from direct and indirect taxation is less than 
the estimate by 1,312,000/.. and less than the previous 
year by 1,120,000/. e Paris clearing-house accounts 
show a considerable contraction of business in spite of the 
cheapness of capital, which was to be had from any bank- 
ing establishment at unusually low rates. A drought 
brought on a serious depreciation in the price of cattle, and 
sent up the quotations of hay and forage to exorbitant rates. 
Nothing has occurred in compensation for these evils, 
except an abundant yield of wine, which opens a prospect 
to the country of a revenue of 50,000,000/., unhappily not 
realisable at once, and an extension of railway traffic, 
which shows how much the public tried to make up their 
losses on international trade Some py business athome. 
The report from the British Embassy at Paris also states 
that imports from Great Britain have fallen 3.8 per cent., 
from er per cent., key less by 9 per 
cent., Brazil by 16 per cent., bs ave by 19 per cent., 
Switzerland by 20 per cent., the United States by 37 per 
cent. French exports have fallen off all round, if we 
except Brazil, the decreases being as follows: Great 
Britain, 6.3 per cent. ; Germany, ere cent, ; Italy, 7 per 
cent. ; Turkey, 8 per cent. ; Uni States, 15 per cent. ; 
Spain, 22 per cent. ; Switzerland, 34 per cent. 
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EARLY ENGLISH LOCOMOTIVES AT THE WORLD’S COLUMBIAN 
(For Description, see Page 316.) 
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Fie. 1. Mopet or Treviruick’s Tramway Locomotive, 1803. 
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NOTICE. 

The attention of Readers and Advertisers is 
drawn to the alteration in the name of the 
Publisher of ENGINEERING. 

Owing to the retirement of Mr. Charles Gilbert, 
communications for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 





NOTICE. 

THE MANCHESTER SHIP CANAL. 

The Publisher begs to announce that a Reprint is 
now ready of the Descriptive Matter and Illus- 
trations contained in the issue of ENGINEERING 
of January 26th, comprising 46 pages, with four 
two-page Plates, printed throughout on special 
Plate paper, bound in cloth, gilt lettered. Price 
3s. 6d. Post free, 3s. 9d. The ordinary edition of the 
issue of January 26th is out of print. 


NOTICES OF MEETINGS. 

Tue InsTITUTION OF CiviL ENGINRERS.—Ordinary meeting, Tues- 
day, March 13,at8 p.m. Papers to befurther discussed: ‘‘ The 
Liverpool Overhead Railway,” by Messrs. J. H. Greathead and 
Francis Fox, MM. Inst. C.E. ‘‘The Ejectrical Equipment of the 
Liverpool Overhead Railway,” by Mr. Thomas Parker, M. Inst. 
C.E. (Wolverhampton). Paperto be read, time permitting: ‘‘ The 
Prevention and Detection of Waste of Water,” by Mr. Ernest 
Collins, M. Inst. C.E.; and reception by the President and 
Council.—Students’ ting, Friday, March 16, at 7.30 p.m. 
Paper to be read: ‘Coal Storage in the United States,” 
by Messrs. 8S. Henry Barraclough, B.E., and Lionel S. Marks, 
B.Se., Studs. Inst. C.E. Mr. Harry E. Jones, M. Inst. C.E., in 
the chair. 

InsTiTUTION OF NAVAL ARrouitects.—Meetings will be held in 
the hall of the Society of Arts, John-street, Adelphi, on Wednes- 
day, March 14, at noon; on Thursday, March 15, at noon, and at 
7 p.m. ; and on Friday, March 16, atnoon, and at 7p.m. Admiral 
Sir John Dalrymple-Hay, Bart., will occupy the chair. The 
following is the order of business: Wednesday, March 14. 1. 
Annual Report of Counci]. 2, Election of the President, the 
Officers, and Council. 3. Address by the Chairman. 4. Presenta- 
tion of gold medals to Mr. George A. Calvert and to Herr Otto 
Schlick. The following papers will then be read and discussed : 
1. “The Qualities and Performances of Recent First - Class 
Battleships,” by Mr. W. H. White, C.B., Director of Naval Con- 
struction. 2. ‘‘The Amplitude of Rolling on Non-Synchronous 
Waves,” by M. Emile Bertin, Paris. 3. ‘‘ The Stresses on a Ship 
Due to Rolling,” by Professor A. G. Greenhill, f.R.S., Woolwich. 
The following paper will be taken as read: 4. “‘On Leclert’s 
Th »” by Prof A, G. Greenhill, F.R.S., Woolwich.—- 
Thursday, March 15. Morning meeting, at 12 0’clock. 1. ‘‘ Re- 
cent Experiments in Armour,” by Mr. Charles E. Ellis, Sheffield. 
2. ‘Submarine Artillery,” by hay amen W. H. Jaques, Bethle- 
hem Iron Company. 3. ‘‘ Leaves from a Laboratory Note-Book : 
(a) Some Points affecting the Combustion of Fuel in Marine 
Boilers ; (6) The Spontaneous Heating of Coal,” by Professor V. B. 
Lewes, F.C.S., Greenwich. Evening meeting, at 7 o’clock. 1. ‘‘ The 
Circulation of Water in Thornycroft Water-Tube Boilers,” kf Mr. 
J. I. Thornycroft, F.R.S., Chiswick. 2. ‘‘ On Water-Tube Boilers,” 
by Mr. J. T. Milton, Lloyds’ Registry. 3. ‘‘ On the Comparative 
Merits of the Cylindrical and Water-Tube Boilers for Ocean Steam- 
ships,” by Mr. James Howden, Glasgow.—Friday, March 16, Morn- 
erp at 12 o’clock. 1. ‘‘ Further Investigations on the 
Vibration of Steamers,” by Mr. Otto Schlick. 2. ‘‘ On the Relation 
between Stress and Strain in the Structure of Vessels,” by Mr. 
T. C. Read and Mr. G. Stanbury, Lloyds’ Registry. 3. ‘Steam 
Pressure Losses in Marine Engines,” by Mr. C. E. Stromeyer, 
Lloyds’ Registry. Evening meeting, at 7 o'clock. 1. ‘‘ Experi- 
ments with Triple-Expansion Engines at Reduced Pressures,” by 
Mr. D. Croll. 2. ‘‘ Fluid Pressure Reversing Gear,” by Mr. David 
Joy. Note.—During the 'g Be locomotive engine belonging to 
the London, Brighton, and South Coast Railway Company, and 
fitted with this reversing gear, will be on view at Victoria Station, 
S.W. 38. Concluding proceedings. The annual dinner of the 














AGE | Institution will be held on Wednesday, March 14, at the Holborn 


Restaurant, High Holborn, at a quarter-past seven. 

Socmry oF ArrTs.—John-street, Adelphi, London, W.C. Ar- 
rangements for the week ending March 17, 1894. Monday, 
March 12, at 8 E. Cantor Lectures. ‘‘ The Decorative Treat- 
ment of Artificial Foliage,” by Mr. Hugh Stannus, F.R.I.B.A. 


29 | —Wednesday, March 14, at 8 p.m. Fifteenth ordinary meeting. 


‘The Fountain Air Brush,” by Mr. Charles L. Burdick, 

THE InstiTUTION OF CIVIL ENGINEERS ; NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—-Wednesday, March 14, at 8 p.m., 
in the Durham College of Science, when a paper will be read on 
‘“‘The Renewal of Bridge Superstructures,” by Mr. W. R. L. 
Forrest, Stud. Inst. C.E. 
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THE FORTHOOMING RAILWAY 
OONGRESS. 

Tue International Railway Congress, which is to 
take place in London in June of next year, promises 
to be an event of no little importance. Consider- 
ing that England is the birthp of the railway, 
and how immense have been the changes wrought in 
all phases of national life by railways, it is astonish- 
ing how little general interest we take in their 
working ; indeed, the apathy and ignorance of the 
British public on all engineering questions are ex- 
tremely discouraging. Perhaps some day our 
educationalists—a class always many years behind 
the age they live in—will awake to the fact that it 
is better to instruct in things that exist rather than 
in dead and dry immaterialities. Then the average 
man will not find nine-tenths of those things that 
surround him utterly inexplicable ; with a wider 
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horizon, his daily life-will assume a tenfold interest 





and intensity. Until that millennial day arrive, we 
must be content to look on an International Rail- 
way Congress as a severely technical festival. 

The approaching Congress will be the fifth held, 
former meetings having taken place in Brussels, 
Paris, Milan, and St. Petersburg. The Congress arose 
through a jubilee railway gathering held in Brussels, 
when a large number of railway men from varicus 
parts of Europe were invited to attend. So suc- 
cessful was the meeting, that it was determined to 
create a permanent organisation for the purpose of 
carrying out congresses in various centres of rail- 
way activity in different countries. The Inter- 
national Railway Congress was therefore founded. 
It is an association composed of railway adminis- 
trations, whether in the hands of Governments or 
private companies. Governments may also join as 
such. The British Government has done so, as well 
as the Governments of the Cape, Natal, and all the 
Australasian Governments, except Queensland and 
West Australia. The head-quarters of the Per- 
manent Commission of the Congress are in Brussels. 
The Commission is composed of thirty persons, 
one-third elected at each session of the Congress, 
and, in addition, ex-presidents of each Congress 
become life members of the Commission. It is 

rovided that not more than nine members shall 
Saves to the same nationality. At present France 
has six representatives, Italy five, and Russia 
four. England is represented only by Lord 
Stalbridge and Sir Andrew Fairbairn. The 
general secretary of the Commission is M. 
Auguste de Laveleye, the secretary being M. 
Louis Wissenbruch. The Permanent Commission 
has an executive committee of seven members, one 
being Sir Andrew Fairbairn. Hitherto MM. de 
Lavelaye and Wissenbruch have acted as general 
secretary and secretary of the various congresses, 
as well as being officials of the permanent nucleus 
known as the International Commission, but this 
arrangement is to be abandoned in the future, for 
each Congress will, on assembling, appoint its own 
officers. It will be seen, therefore, that the 
organisation consists of a Permanent Commission 
in Brussels, it being the chief duty of this Com- 
mission to organise congresses to be conducted in 
accordance with the rules of the general organisa- 
tion, under the control of officers of the Congress, 
of which the president and vice-president are the 
chief, together with the general secretary. 

The membership is certainly unique, and appears 
to be admirably adapted for getting the maximum 
result from the work of the meetings. Individuals 
are not eligible for membership, the main body 
of the organisation being composed of railway 
companies. Each company which joins the 
organisation is entitled to send to the meetings of 
the Congress a number of delegates, varying be- 
tween two and eight, according to the length 
of line owned by the company. Governments 
send as many delegates as they please. Besides 
certain persons who possess the right ex officio, it 
is only these delegates who will be allowed to 
attend the meetings. There are no visitors’ cards 
of admission distributed, and no individual can 
become a member or purchase the right to attend. 
Moreover, the delegates appointed must necessarily 
be in employment of the company by which they 
are delegated. It will be seen that the Congress is 
somewhat of a close borough, and possibly something 
may be lost for this reason, although the system 
tends undoubtedly towards eliminating that irre- 
sponsible talk upon which so much of the time 
of technical gatherings is frittered away. We 
should think, however, that it would be wise 
to give the chairman of a meeting some dis- 
cretionary power to invite persons not otherwise 
eligible to attend and speak. Probably such 
a power would not often be exercised, but it 
might be valuable on occasions. It may be added 
that the Congress numbers among its supporters 
47 Governments—those of Great Britain and 
most of its chief colonies among them—and 250 
separate railway undertakings, partly belonging to 
different States, and partly to private companies. 
The income of the Congress is derived from sub- 
scription for each membership of 4/., and 24d. for 
each mile of line open, payable yearly. No com- 
pany is eligible for membership—unless under 
exceptional circumstances, such as metropolitan 
lines—which has less than 50 kilometres (30 miles) 
of railway. Governments, as such, pay what sub- 
scription they please. Our own Government sub- 
scri 
The Congress does not invite the contribution of 
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papers from members or others, but appoints certain 
persons, known as reporters, to treat on given sub- 
jects, The Congress will be divided into five 
sections, as follows: Way and Works; Locomo- 
tives and Rolling Stock; Traffic; General; and 
Light Railways. Each section will have a presi- 
dent and a general secretary, assisted by one or 
more assistant secretaries. These officers are 
elected by the section itself, but as the Commission 
proposes the names, the appointments no doubt 
would mostly rest, as a matter of fact, with the 
permanent officials. The procedure appears a good 
one, as the sections have in reserve a constitutional 
veto which might be exercised should occasion arise. 

In addition to the acting president of the Cun- 
gress, there is an honorary president. In countries 
where there are State-owned railways, this post is 
naturally filled by the Minister who is at the head 
of the Railway Department. At the time of writ- 
ing we believe that the arrangements for the 
coming Congress are not complete, but we under- 
stand that His Royal Highness the Prince of 
Wales has expressed his willingness to act as 
honorary president of the London meeting, a fact 
which will add greatly to popular interest in the 
proceedings. The acting president is a distin- 
guished railway man, belonging to the country in 
which the Congress is held. Sir Andrew Fair- 
bairn, director of the Great Northern Railway, 
has been selected for the post. Lord Emlyn, 
deputy chairman of the Great Western Railway, is 
to be vice-president. 

The Railway Companies’ Association will act as 
host on the occasion of next year’s Congress, and 
Mr. W. M. Acworth has been appointed secretary 
to the special Congress Committee of this Associa- 
tion. On Mr. Acworth will fall, we suppose, the bulk 
of the work to be done, and it is fortunate that one 
of so wide experience in railway matters has been 
available for this onerous post. His powers of 
organisation and well-known capacity for hard work 
will certainly be tested to the fullest extent between 
now and next June. The Railway Companies’ 
Association consists of fifteen directors, one for 
each of the fifteen leading railway companies. 

It is, as stated, only the reporters appointed offi- 
cially who will contribute papers. The function of 
a reporter is to write a paper on the subject allotted 
to him. He can, if he think proper, issue through 
the Brussels office a detailed list of ques- 
tions in order to obtain the information re- 
quired for writing it; or he can write it 
from his own independent experience and in- 
investigation, The papers are not read at the 
meeting, but they are printed some considerable 
time previously and widely circulated. In the 

resent instance papers are to be completed by 
Sishashans next at latest. They will be printed 
both in French and English in the official bulletin. 
That we look on as a most admirable arrangement. 
We have so often expressed our opinion as to the 
uselessness of putting papers on technical subjects 
for the firat time before a meeting by a necessarily 
hurried reading, that we need not repeat the argu- 
ments against such a course in full here. If there 
is any thing new and controversial in the paper, it 
is generally impossible for listeners, even those 
thoroughly versed in the subject, to grasp the full 
import of what is said as the reader proceeds with- 
out pause. The procedure here adopted should 
insure full and adequate discussion. 

The organisers of this Congress have, however, 
improved still further on this plan, for they permit 
other members of the Congress to submit notes in 
which the original paper may be criticised. We 
are not aware what restriction is to be put upon 
the length of these notes, and whether they will be 
read at the meeting, or printed beforehand for dis- 
tribution. Finally, the reporter who is the author 
of the original paper has the right to add a sum- 
mary of his opinions, in which he may modify 
statements made in his original contribution, sup- 
posing the necessity arise thrcugh criticisms con- 
tained in the ‘‘ notes” of other members. 

It will be seen from what we have said that a 
most admirable system has been devised for thrash- 
ing out the different problems involved in railway 
work, and the outcome of the Congress should 
result in the clearing up of many disputed points, 
thus insuring a distinct advance in railway practice. 

We shall endeavour to keep our readers informed 
of the progress of the work from time to time, and 
hope to return again to the subject shortly, in order 
to deal with the work proposed for the sections in 
fuller detail. 





WATERWAYS IN AMERIOA. 


In spite of her magnificent railway system, and of 
the wonderfully cheap carriage it affords, America 
fosters her waterways most sedulously. While 
railroads are left to private enterprise, and some- 
times are made the objects of harassing legislation, 
both the State and the Federal Governments com- 
bine to open up the rivers and canals, often refrain- 
ing from demanding tolls from those that use them. 
So far is this care carried that Congress has ap- 
pointed two standing committees to watch over the 
needs of the Mississippi navigation, in addition to 
the permanent Mississippi River Commission, con- 
sisting of seven members, of whom four are United 
States engineers and three are civilians. Each 
year a Bill is introduced to provide funds for the 
execution of works on canals and rivers, and the 
total expenditure is large, although the individual 
sums sometimes seem paltry, on account of the 
great number of projects to be provided for. Large 
canal works are exceedingly expensive, as has been 
demonstrated several times during the past few 
years, and when they reach the first magnitude one 
is sufficient to embarrass the finances of a Govern- 
ment, unless recourse be had to borrowing to pro- 
vide the funds. It is, therefore, easy to understand 
that of the very numerous schemes laid before 
Congress each year, only a few are accepted, and 
these are often executed very tardily, owing to the 
smallness of the annual appropriations. 

The most important project in the Bill of 1892 
was for a ship canal, 20 ft. and 21 ft. in depth, 
and of a minimum width of 300 ft., in the shallows of 
the connecting waters of the great lakes between 
Chicago, Duluth, and Buffalo. This, of course, is 
not a canal, but a dredged channel ; its estimated 
cost was 668,000/., and the engineers were autho- 
rised to enter into contracts for its entire erection, 
although the money will only be voted by annual 
instalments. The commerce of the lakes has 
attained such gigantic proportions that even a 
trifling saving in the expenses represents a very 
large amount of gain to freighters and carriers. 
Already the traftic is conducted at exceedingly 
cheap rates. Boats carrying 2700 tons are run from 
Duluth to Buffalo in three and a half days, at an 
average cost per diem of 241. Taking the distance 
to be 1000 miles, the cost per ton per mile is..015 
cent, or ;49d.* As the route isa fine waterway, 
capable of accommodating vessels of large size and 
considerable speed, the rates are far above those in 
canals. For instance, the average grain rates, in 
1891, from Buffalo to New York by way of the 
Erie Canal and Hudson River, were about .233 cent 
per ton. Even this distance is not all canal, and 
on the Hudson the expenses are less than on the 
earlier part of the voyage. 

Probably no river in America is so well known 
to Englishmen as the Hudson, for New York is 
built at its mouth. For 100 miles it is deep 
enough to float large ocean ships, and it has the 
largest local traffic of any river of its length in the 
United States. In 1867 there was commenced the 
construction of an 11-ft. channel from New Balti- 
more to Albany, and a 9-ft. channel from Albany 
to Troy. In 1893 a Bill was passed authorising the 
improvement of the channel so as give 12 ft. at 
mean low water from New York to Troy. The 
estimated cost of the work is 489,400/., and 
37,5001. were appropriated as a commencement. 
A much less known river is the Columbia, some- 
times called the Mississippi of the West. It is ob- 
structed by two sets of cascades at 160 and 220 
miles respectively from the sea. When the diffi- 
culties offered by these falls are removed, the 
Columbia can be made easily navigable for large 
river steamers through a distance of 1032 miles, 
of which 752 miles are in the United States. 
The bar at the mouth of the river has just been 
removed by means of a jetty, which secures a 
channel 30 ft. deep. It will not be long before 
large-sized ocean ships can unload their cargoes at 
the docks of Portland, 110 miles from the sea. 

The rivers feeding the Mississippi have long been 
objects of attention to engineers. There is a per- 
manent Commission to supervise the Missouri and 


* We are indebted to ‘‘ Inland Waterways; their Rela- 
tion to Transportation. By Emory R. Johnson, Ph. D, 
Supplement to the Annals of the American Academy of 
Political and Social Science, a. 1893,” for most 
of the facts in this article. is is a most valuable 
and interesting work, and though dealing chiefly with 
the American aspect of the question, is not without 
lessons for European use, 





carrying out eee from the mouth up- 
wards. The Bill of 1892 appropriated 150,500/., 
and authorised contracts involving the expenditure 
of 445,000/. over a period of three years. On the 
Ohio nearly 1,600,000/. have been expended since 
1827. It is navigable through its entire length of 
967 miles for coal boats drawing 6 ft. of water, at 
least for about 155 days in each year. It is pro- 
posed to carry out alterations extending the period 
by one to three months. The sum of 112,000/. has 
recently been appropriated to these works. It is 
also proposed to secure a slack-water navigation for 
boats of 6 ft. draught on the Kentucky River. Up 
to 1890, 232,600/. have been expended, and it is esti- 
mated that 334,800/. more will be required. The 
Cumberland River received in the Bill of 1892 an 
appropriation of 58,0001. for continuing its canal- 
isation. The Tennessee River ranks among the 
largest of the tributaries of the Mississippi. It is 
navigable for a distance of 650 miles from its 
mouth. On the 456 miles below Chattanooga 
636,000/. had been expended previous to 1890. 
For improvents below Chattanooga 100,000/. were 
appropriated in 1892, and 50001. for work above 
the city. It is estimated that 1,113,000/. more 
will be required for the lower portion. 

So far we have been dealing with river and lake 
navigation. We will now turn to canals. There 
is a scheme afoot to connect Pittsburg with Lake 
Erie by a canal by way of the Beaver River, to be 
103 miles long, 152 ft. wide at the surface, and 
15 ft. deep, with 50 locks, each 300 ft. long and 
45 ft. wide. The estimated cost is 5,400,000I. 
Already there is an annual traffic from Pittsburg 
to the lakes of 5,000,000 tons of iron ore and 
2,000,000 tons of coal. A commission appointed 
by the State of Pennsylvania in 1889, reported 
the scheme to be feasible, and suggested a water- 
way along the Beaver River ; this would be 103 
miles long by 152 ft. wide at the surface, and 15 ft. 
deep, with fifty locks 300 ft. long by 45 ft. in 
width. Nothing further has been done in the 
matter. Two other canal projects have been 
vigorously discussed ; these are the construction 
of a waterway for lake ships and river boats between 
Cincinnati and Lake Erie, and an ocean ship 
canal between Philadelphia and New York City. 

The traffic on the waterways of the United States 
is enormous. On the Great Lakes there is a fleet 
of 3700 steam and sailing vessels, with a net 
registered tonnage of 1,250,000 tons. In 1891 they 
carried 63,250,000 tons of freight, while in 1890 the 
ton-mileage was 18,849,681,384, or 274 per cent. 
of the ton-mileage of all the railways of the United 
States. On the 16,000 miles of the navigable 
waters of the Mississippi and its tributaries, there 
were afloat, in 1890, 7445 craft of all kinds, with a 
registered tonnage of 3,400,000 tons. During the 
year this fleet carried 30,000,000 tons of freight 
and 11,000,000 passengers. The Hudson River 
had in the same year 5,000,000 passengers and 
15,000,000 tons of freight, exclusive of 3,500,000 
tons that passed from the State canals of New 
York by way of the Hudson River to tide-water. 








THE TELEGRAPH ENGINEERS IN 
INDIA. 


SoME years ago* we gave accounts of the state of 
stagnation in the telegraph service in India. This 
had not arisen in any unexpected or accidental 
manner, but followed naturally from the action of 
the Government about 1868 in attracting a large 
number of young men at a time when there were 
but a few vacancies on the staff, and nearly all the 
higher positions were filled with men who had not 
passed their early manhood. Consequently the new- 
comers, seventy-two in number, who were men of 
superior scientific attainments, found themselves at 
the end of a queue, the forward extremity of which 
was practically stationary. In a little time they 
realised that not only were the twenty-one upper 
grade appointments filled, but that sixty-five out of 
the eighty-eight lower grade berths were also 
occupied, leaving but twenty-three vacancies to be 
distributed among seventy-two accepted candidates. 
Practically there was no promotion, and after a long 
time the condition of affairs grew so scandalous, 
that in October, 1887, a scheme of retirement on 
special pensions was introduced by the Govern- 
ment. Some officers availed themselves of the 





* See ENGINEERING, vol, xxxix., page 701, and vol, xli., 
page 67. 
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opportunity thus offered, and promotion was tem- 
porarily stimulated. 

The senior officers are now looking forward to an 
event that will give to the services about twenty 
steps in promotion, and enable those that are near- 
ing the expiration of their service to enjoy well-paid 
posts for the last few years of their term. The 
present Director-General should, under the Civil 
Service Regulations, retire on March 31, 1895, when 
he will have held his office the appointed period of 
five years. He will, however, not have attained 
the limiting age of fifty-five until March 12, 1897, 
and it is understood that he has petitioned the 
Secretary of State to allow him to continue his 
office for a time. The position is embarrassing for 
all three parties concerned. The Director-General 
finds his career closing two years before he reaches 
the limiting age of fifty-five; under ordinary cir- 
cumstances the most advantageous terms he can 
obtain are to be allowed to go on leave on an 
allowance not exceeding 6001. a year, which is a 
very different thing from his salary of 3000 rupees 
a month. The Government of India feel that the 
Director-General has fulfilled his duties throughout 
his career with signal success, and that it is desir- 
able he should be rewarded for them in some 
special manner. It is difficult, therefore, to refuse 
his request. The officers of the telegraph service 
very naturally object to the Government discharging 
its obligation at their expense. Of the seventy-two 
nomination assistants recruited between 1868 and 
1872, only eighteen are left, and of these only 
three occupy posts receiving more than 1000 rupees 
a month, so that the majority have little to show 
for twenty-four years spent in an Indian climate. 
In the ordinary course of events the following 
posts should fall vacant during the next two 
years: Deputy Director-General, 2000 rupees a 
month, in June, 1894; Director-General, 3000 
rupees, in March, 1895; Chief Superintendent, 
1500 rupees, in September, 1895 ; Chief Super- 
intendent, 1500 rupees, in June, 1896; and two 
others, of 850 and 700 rupees a month, in 1895 
and 1896 respectively. Two of the nomination 
assistants occupy the posts of directors, with salaries 
of 1600 rupees a month, and one is a chief superin- 
tendent, an office of which the salary ranges from 
1125 to 1500 rupees. The senior director is fifty 
years of age, and consequently has only five years 
in which he can serve. According to custom he may 
expect to become Deputy Director-General in June, 
1894, and Director-General in March, 1895. But if 
the Director-General remains in office until 1897, 
his tenure of that post will be reduced to less than 
two years. Similarly those below him will all miss 
two years’ advances that they would otherwise get, 
and, as their average age is about forty-seven, this is a 
very serious matter forthem. There are only eight 
well-paid posts in the service, that is, worth over 
1000 rupees per month, as shown by the annexed 
Table, and there is the prospect that these will be 
held for very short terms in future. 

Monthly Pay 
in Rs, 
I. Director-General i an 3000 
II. Deputy Director-General... 2000 


III. 2 directors aes oe 1600 
IV. 4 chief superintendents 1125 to 1500 
V. 10 superintendents, grade 1 ... = 


7 ee 
VI. *12 assistant superintendents, 
gradel ... oo is 700 

*13 assistant superintendents, 


grade aa Zi a 550 

VII. *14 assistant superintendents, 
gradel .. dee ae 400 

*15 assistant superintendents, 
grade2 ... oe ise 300 


* These figures represent the ultimate strength as fixed 
by the Secretary of State in his despatch No. 13 T., dated 
August 25, 1887. The actual strength of each grade is at 
present 11, 12, 12, and 13 respectively. 


As we have said, the next man on the rota is 
already fifty years of age, and cannot in any case 
succeed to the post of Director-General until 
March, 1895. He must retire in December, 
1898. His follower is only fourteen mouths his 
junior. The next in rotation is already nearly 
fifty-two, and cannot hope to become more than 
a director. Below him comes a man of forty- 
eight, then one of forty-five, to be followed by 
two of forty-seven, and two of forty-four. In 
October, 1904, every nomination assistant except 
one will have left the service, and at present only 
three are getting more than 1000 rupees a month, 
which, in the depreciated state of the rupee, prac- 
tically provides no margin for saving. Under these 





conditions it is a most serious matter to delay pro- 
motion. ‘The telegraph service has been most 
hardly dealt with since 1870, and to again frustrate 
its just hopes would be cruel. If the Government 
want to be generous, let them be so out of their 
own pockets, and not throw the burden on to the 
lower ranks of the service. The matter is simple 
enough ; they may create a special post for the out- 
going Director-General, or else give him leave on 
full pay. His colleagues will be only too glad to 
see honour done to the service, provided the cost 
of it is not laid upon them. 





THE IMPROVEMENT OF THE RIVER 
CLYDE. 

OnE ambition of the citizens of Glasgow is to 
restore to the river, which flows through their city, 
the purity which was its characteristic before the 
advance of that commerce which has brought it 
greatness. The older citizens brighten the remini- 
scences of their youth with stories of sylvan retreats, 
of pellucid streams and louping salmon, of the time, 
too, when serving maids stipulated in their 
agreements that salmon should only be served, 
at most, once a day. And the younger citizen 
desires a return of the conditions, along with 
the commercial advantages of a great harbour. 
To attain the end, effort is being directed in various 
directions. In the first place, extensive works for 
the purification of the sewage of a part of Glasgow 
have been constructed in the east end of the city 
under the supervision of the Master of Works, Mr. 
A. B. McDonald, and it is not improbable that soon 
works will be commenced on the banks of the river 
some miles below Glasgow to similarly treat the re- 
mainder of the sewage. The result must be a great 
improvement in the waters of the river, even in the 
harbour. Again, effort has been directed tu repro- 
duce the grassy banks of bygone days within the 
city boundaries. The operations of the Glasgow 
Central Railway, which provided a large amount 
of material excavated in the tunnels, have re- 
sulted in a great extension of the Green— 
—the Hyde Park of Glasgow—which skirts the 
north bank of the river for fully a mile in the 
eastern part of the city. And now the corporation 
are seeking powers to impound the water of the 
river, to secure a constant depth of something like 
10 ft. or 12 ft., along the entire length of this Green. 
Boating may then be enjoyed, and the privilege 
will be vastly increased by the purification of the 
stream, which will be realised in the course of a few 
weeks, when the sewage works will be in operation. 
The ultimate effect of these works will be the 
withdrawal, treatment, and filtration of the sewage 
of the whole eastern and north-eastern districts, 
and a great change will result, for the foul and 
unattractive condition of the river is almost pro- 
verbial. 

In addition to what may be called the xsthetic 
benefits, there is a material advantage. There was 
a stone weir on the same site years ago; but, for 
reasons which most of those interested are unwill- 
ing to recall, this was removed in 1880. Mr. James 
Deas, who, as engineer to the Clyde Navigation 
Trust, has done so much for the development of 
the port of Glasgow by the straightening and deep- 
ening of the water, opposed this proceeding, and 
events have proved the accuracy of his contention. 
Not many years elapsed before he was able to 
convince all that deep-draughted vessels were kept 
from half an hour to an hour longer waiting on the 
tide before they could leave, in consequence of the 
tide, which was formerly impounded by the weir, 
now flowing unimpeded into the upper reaches of 
the river. It is, therefore, anticipated that the 
restoration of the weir will remove the disadvan- 
tage. Indeed, all the conditions favour the con- 
struction of the weir, not only on the Clyde, but in 
all rivers similarly situated. The possibility of 
impeding traffic has of course to be considered ; 
but on the Clyde above the harbour it is not very 
considerable. There is but one shipbuilding yard, 
that of the well-known Mr. T. B. Seath, one of the 
oldest firms in the country. With a weir con- 
structed on the principle of the Stoney sluice, the 
regulation of the traffic is, as compared with the 
stone weir, an easy matter, even with the mainten- 
ance of a high-water level above the weir. 

Parliamentary powers are being sought this year 
by the corporation for the construction of a weir, 
but for the present no definite decision has been 
come to as to the design to be adopted. There is, 
however, every probability of Stoney’s sluice being 








used. The parliamentary plan showed this system, 
and a model of the proposed arrangement has been 
made for the corporation and liamentary com- 
mittee. Moreover, munici deputations have 
been most favourably impressed with the Manches- 
ter and Richmond sluices. The arrangement differs 
from that adopted at Manchester, but generally 
resemblesthe construction at Richmond,* illustrated 
and described in a previous volume. On the Clyde, 
however, there will probably be three spans with 
three sluices. In the design for the Clyde the 
equipoise or counterbalance will be placed within 
the piers, instead of hangingacross thespace between 
the guides of the sluice doors, as at Manchester, while 
the doors themselves will, when raised from the 
water, be turned over on their sides, by working in 
grooves, and disappear for the time below the plat- 
form on which the windlasses are placed. The 
advantage of the Stoney sluice is, that there can be 
no lodgment of material at the base of the weir, 
and this is an important point at the Clyde. The 
bed of the river is of soft, sandy stuff, and the rise 
and fall of the tide has the effect of bringing away 
much of the material. The floods in the winter 
occasionally wash down the banks. Indeed, the 
corporation had to get parliamentary powers in 
1890 to expend 50,000/. for repairing the damage 
to the river embankments, but the control of the 
head waters, and the prevention of scour, will 
render some of the unauthorised works unneces- 
sary, while it may not be requisite to carry out the 
same extensive works on the banks as was antici- 
pated in the parliamentary plans. 

The cost of erecting the new weir will, according 
to the corporation estimate, be about 45,000/., and 
a considerable part of this will be covered by moneys 
which were to be expended on the embankments. 
There will be three spans, each of 80 ft., with abut- 
ments, and two river piers 56 ft. over the cut-waters 
by 13 ft., and these will be built on the foundation 
of the old weir. On either side of the sluices there 
will be cast-iron segmental arches, giving a head- 
way of 18 ft. above ordinary high water of spring 
tides. These segmental arches on each side 
will carry a footway, so that the weir will 
serve as a bridge, and it will have ornamen- 
tation suitable to the surroundings. The sluices 
will work between the footways. In general 
appearance the sluices, when raised, resemble a 
hog-back lattice girder bridge, the girders being 
separated 10 ft., and when lowered the flooring 
serves the purpose of the door, which dams the 
water to a height of 10 ft., and the lattice girders 
take up the pressure. These sliding doors which 
dam the water, travel in guides placed in the piers, 
and when the flood tide rises to the level of the 
water dammed up, the sluices are raised entirely out 
of the water to admit of the inflow of the tide and 
the passage of the traffic. The flotation of the 
sluices provides a self-acting passage for the de- 
scent of flood-water, which will prevent the silting 
of the river bed behind the weir, and the escape 
being uniformly distributed over the whole width 
of the channel at the bottom of the river, will not 
be accompanied by eddies and other surface dis- 
turbances. The rise of water at the site of the 
proposed sluice is about 8 ft., and at low tide there 
is very little water, so that the maintenance of the 
depth at 10 ft. by the sluices almost means perpetual 
high water, and if hopes as to purity are realised, 
some part of the ambition of the citizens may be 
attained, even if the result fall short of the idyllic 
pictures drawn from the experience of the past. 





THE WEATHER OF FEBRUARY, 1894. 

Durine February the days sensibly lengthen, 
and the sun has a longer time to exert its influence ; 
hence the cold of winter usually becomes less 
severe. 


* Now shifting gales with milder influence blow, 
Cloud o’er the skies, and melt the falling snow ; 
The softened earth with fertile moisture teems, 
And, freed from icy bonds, down rush the swelling 

streams.” 


The weather has alternate spells ; now mild, rainy, 
and windy ; anon cold, frosty, snowy, quiet. Such 
was February, 1894, though altogether mild, 
changeable, windy. The mean pressure and 
temperature of the atmosphere at extreme positions 
of the British Islands, to which the Isle of Man is 
central, were as follows : 


* See ENGINEERING, vol. lv., pages 402 and 711. 
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| _ Mean Difference seere Difference 
Positions. | Pressure. | from Normal. aoe from Normal. 

| 4m, in. | deg. | deg. 
North --| 29.46 below 0.26 40 | above 1 
South 30.13 above .14 46 on 2 
West 29.82 below .02 eee eae 
East 29.91 nil 40 | » 2 
Central 29.86 below .02 43 as 2 








The distribution of rain in frequency and quan- 
tity may be inferred by the following results : 


| Difference 











Places, Rainy Days. Amount. from Normal. 
in, | in, 
Sumburgh .. | 23 | 4.48 | more 1,29 
Scilly .. es onl 17 | 1.38 less 1.33 
Valentia oe ool 23 3.18 | o LI 
1.00 » 0.82 


Yarmouth .. . | 14 


The daily general directions of the winds over 
these islands give a resultant for S.W. by W., or 
from W.S.W. when the estimated force is taken 
into account, and W. by S. according to the mean 
distribution of atmospherical pressure, so that the 
mean resultant must be regarded as normal. 
Rainfall was only half the normal quantity in 
east and south England, considerably deficient 
in Ireland, and much in excess in north Scotland. 
Barometrical pressure was below the normal in the 
north, above in the south, and normal on the cen- 
tral parallel of latitude. Where the pressure was 
least the rainfail was most. In all parts tempera- 
ture was above the average, but most so in Ireland. 
At 8 a.m., Greenwich time, the mean temperature 
for the entire area of these islands at sea level was 
37.5 deg. on the Ist, 48 deg. on the 2nd, slightly 
lower till the 7th, 48 deg., decreased to 35 deg. on 
the 14th, rose to 43 deg. on the 16th, gradually fell 
to 36.5 deg. on the 20th, gradually rose to 46 deg. 
on the 26th, ending with 40.5 deg. on the 28th. 
The fall of temperature from the 1st to the 2nd was 
18 deg. at Loughborough, 19 deg. at Shields. On 
the 19th, 8 a.m., while Valentia had a mildness of 
46 deg., Cambridge was freezing under 22 deg.; 
20th, Ardrossan 42 deg., York 19 deg.; 21st, Ar- 
drossan 42 deg., Loughborough 17 deg.; 23rd, Bel- 
mullet 47 deg., Cambridge 27 deg. The highest 
temperature, 60 deg., was reported at Killarney on 
the 7th ; the lowest, 3 deg., at Lairg on the 15th. 
The greatest atmospherical pressure, 30.6 in., oc- 
curred on the 19th ; the least, 28.5 in., on the 11th. 
The month was very stormy, especially in the north 
of Scotland. Aurora was seen in north Scotland 
on the 2nd, 6th, 21st, 23rd, 28th ; in Wales on the 
21st; in Ireland on the 23rd; and in England on 
the 28th. At Ardrossan 1.27 in. of rain was mea- 
sured on the 17th. The cold weather, with frost, 
which prevailed between the 12th and 23rd, more 
sharply in England than elsewhere, operated as a 
check upon vegetation, which was much too for- 
ward, some plants being from one to two months 
in advance of their normal dates. Several days 
afforded samples of weather, varying almost every 
hour. The entire month exhibited gales, floods, 
fine intervals, hail showers, downpours, brisk winds, 
frosts, soft mild nights. The weather notations 
assign nine clear days to the east, only two to the 
central; twenty-one overcast to the west, and eleven 
to the east district. The east should show up well 
for sunshine. During the four weeks ending 
March 3 the amount of bright sunshine, estimated 
in percentage of its possible duration, was for the 
United Kingdom 28, Channel Isles 35, east England 
38, south England 35, south-west England 32, cen- 
tral England 31, east Scotland 30, north-east Eng- 
land and south Ireland 28, north Ireland 27, west 
Scotland 20, north-west England 19, north Scotland 
13. The metropolitan death rate ranged between 
eighteen and twenty. 
or the information of persons interested in 
weather wisdom, it may be usetul to direct atten- 
tion to the second edition of ‘‘ Weather Lore,” by 
Mr. Richard Inwards, F.R.A.S., President of the 
Royal Meteorological Society. The aim of this 
work is to present a view of weather wisdom from 
its popular aspects. Curious rhymes, quaint say- 
ings, archaic wise saws concerning weather are 
here orderly arranged. Each section is distinctly 
marked so as to facilitate study, and every item has 
& marginal note indicating its subject. A copious 
index to the work puts its vast mass of weather lore 
at the immediate command of the reader. The 
principal divisions of the book are: 1. Times and 
seasons, comprising adages concerning the days, 


ing of plants, and the coming and going of birds. 


usual methods of foretelling weather. 5. Plants, 


are indicative of changes in the weather. 


acknowledged that few such adages contain the 
results of long-sustained and well-directed observa- 
tions, They for the most part possess little distinct 
value, and afford no process of explication of the 
severity or clemency of the coming season to which 
they refer. The hackneyed quotations are often 
termed ‘‘ wise saws,” but the quality of wisdom is 
much wanting. But there will always be an interest 
in such a book, and the present edition is a hand- 
some large demy octavo on thick paper with 
rough edges, tastefully bound. It is, however, too 
much, and frightfully dreary reading. It must 
be taken in small doses, if at all; but for such 
drawbacks the compiler is not responsible, He 
has made an admirable and durable record of 
weather lore. 





TESTING THE MAGNETIC QUALITIES 
OF IRON. 

THE construction of dynamos and transformers 
has attained such large dimensions that it has be- 
come an object of solicitude to iron manufacturers 
and merchants to obtain the orders for the material 
used in building them. Very great difficulty has, 
however, been experienced in fulfilling the demand 
of the electricians, as the subject is comparatively 
new, and it is not clearly understood what are the 
factors that influence the magnetic permeability of 
iron. Formerly it was customary to specify that 
electro-magnets should be made from the best 
Swedish iron, and satisfactory results were so 
obtained, but when the weights run to tons 
the cost of such iron becomes _prohibitory, 
and a cheaper variety of material has to be 
found. The trouble that is experienced in 
getting suitable iron for electro-magnets is much 
increased when the material is required for the 
cores of transformers. In these the polarity is 
reversed some 200 times per second, and at each 
change energy is absorbed by hysteresis. One lot 
of iron may turn out very well, while the next, 
from the same manufacturer, made in the same 
way, from similar materials, will prove most dis- 
appointing. It is, therefore, very desirable to 
have an easy method of testing iron, so that its 
properties may be fully investigated before the 
design of the machine, for which it is intended, is 
completed, and also before any labour has been 
expended in shaping it. Two instruments for this 
purpose were described to the Institution of Elec- 
trical Engineers on the 22nd ult. by Mr. Gisbert 
Kapp, and were received with favourable comment 
by the audience. The first was for measuring the 
permeability of samples of iron and mild steel 
intended for electro-magnets, and the second for 
measuring the losses in iron designed for apparatus 
employing alternating currents. 

The testing machine for iron bars is exceedingly 
simple. It consists of a solenoid (Fig. 1) mounted 


crops, fruits, and harvest, the dates of the flower- | test-piece is 
rately centred at each end, so that its lower end, 


2. Sun, moon, and stars ; proverbs and rough rules | which is carefully faced, stands square in the instru- 
respecting the weather, as judged from the appear-|ment. Below the end of the test-piece, and co- 
ances of the heavenly bodies. 3. Wind; the | axial with it, is a wrought-iron plunger, so mounted 
various agricultural and nautical sayings showing | in an easy-fitting hole in the frame that it has about 
the weather to be expected from the directions, | half an inch of end play. At the lower end of this 
forces, and changes of the wind. 4. Clouds, rain, | plunger can be attached a pan into which weights 
hail, thunder, &c. ; the countryman’s and seaman’s | can be placed as desired. 





ed through the coil, and is accu- 


When the test-piece is put in place and the 


animals, birds, insects, &c. ; the lore showing how | current is turned on, a more permeable path is 
the actions and habits of various living creatures | opened for the lines of force, which find an easier 
way through the rod than through the surround. 
The collection consists of more than 2000] ing space, and immediately the plunger flies up 
maxims, or rather expressive sentences, bearing | and attaches itself to the end of the sample. Weights 
on the subject of weather prediction. It must be|are then placed in the scale pan until the connec- 




















vertically in a rectangular frame of best Lowmoor| tion is broken. By gradually increasing the current 


single coil between, and paral 








months, and seasons, the prospects of the various 


and also a shoulder to resist the end pu 


iron, well annealed. This solenoid has its wind- | and noting the weights required at each step, a curve 
ing divided into sections, and connected to several | can be constructed in which the abscisse represent 
terminals, so that a variable, but known, number | magnetising forces, and the ordinates induction. 
of turns can be placed in circuit by using the|The exact point at which the weight over- 
various terminals. A reversing switch is inserted | comes the magnetic attraction is best determined by 
to facilitate the investigation of the complete cycle. | slightly varying the current by means of a rheostat, 
When a current is passed through this coil the | the current itself being derived from a secondary 
frame is magnetised, the upper crossbar being con-| battery, and not from a dynamo, as the latter is 
verted into a (say) north pole and the lower bar into | too irregular for reliable observations. The dimen- 
a (say) south pole. In fact, it may be compared to|sions of the plunger and the hole in the frame 
a horseshoe magnet set vertically, with the keeper | being accurately measured, it is quite easy to deter- 
rmanently attached to form the lower bar. But | mine by calculation how much of the ampére turns 
instead of having a coil on each leg, there is a/| provided is required to overcome the resistance of 
lel to, both legs. The|the annular air space around the plunger. This is 
sample of iron to be tested is about 13 in. long, and | the only important correction required. The other 
is turned accurately to } in. in diameter, except | corrections, such as the magnetic resistance of the 
at one end, where there is an enlarged —_ frame, or that of the joint between the sample and 
. This| the frame at the top, are quite trifling. Even the 
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correction for the resistance of the air space is only 
important for low inductions. For inductions 
above 10,000 lines per square centimetre it becomes 
relatively small, and above 15,000 it is quite 
negligible. 

The machine for testing transformer plates does 
not aim at measuring the magnetic permea- 
bility, as in the device just described. In place 
of this it measures the power lost in the sample 
by hysteresis, in the changes of the position of the 
molecules at each reversal of the magnetism, and 
by Foucault currents. An alternating current 
is sent through the coil and a wattmeter is arranged 
in the circuit ; by means of this instrument the 
power which disappears can be calculated, and can 
be expressed in watts per pound of iron. In the 
discussion Mr. W. M. Mordey mentioned that the 
Brush Electric Engineering Company stipulated in 
their specifications that the loss should not exceed 
.38 watt per pound. Fig. 2 shows the instrument. 
It consists essentially of a closed magnetic circuit of 
rectangular shape, the two longer limbs being in- 
closed in existing coils. One long limb and the two 
uprights are composed of plates in one piece ; the 
other limb is formed by sample plates, which are laid 
together to make up a certain weight, and are then 
bound together with tape and inserted through the 
topcoil. The sample is fixed with wooden wedges. 
The instrument is calibrated once forall by making 
a sample bar of the same quality of plate as the 
other part of the magnetic circuit, measuring the 
loss of power at different inductions, and appor- 
tioning the loss between the yoke and sample 
according to their weights. When testing other 
samples the total loss is measured by the watt- 
meter, and from this is deducted that portion of 
the loss which is occasioned by the iron which 
forms part of the instrument, the remainder being 
the loss in the sample. There is a small correction 
for the loss of power resulting from the ohmic 
resistance of the two coils. The induction is found 
from the electromotive force applied to the coils, 
and the frequency. The coils are subdivided with 
suitable terminals. Fig. 3 shows a typical diagram 
from this instrument. 





NOTES. 
SUPERHEATED STEAM IN SMALL Morors. 

Some remarkable results have recently been ob- 
tained in a trial of a Serpollet motor, conducted by 
M. Seguin. These results are particularly interest- 
ing, as they show the economical advantages of 
superheated steam in a noteworthy manner. The 
motor had a single horizontal cylinder, 5.1 in. 
in diameter by 5.1 in. stroke. The cut-off was 
fixed at 66 per cent. of the stroke; the admission 
pressure was 58 lb. per square inch, and the revo- 
lutions 284 per minute. The brake horse-power on 
a four hours’ trial averaged 4.57 horse-power, and 
the steam consumption was but 29.87 lb. per brake 
horse-power per hour. Comparing this result 
with those obtained with somewhat similar sized 
motors at the Plymouth trials of the Royal 
Agricultural Society, it will be found that the 
best engine there, a compound one, took 35.75 lb. 
of steam per indicated horse - power, whilst 
the best of the single-cylinder engines took 
57.75 lb. of steam per indicated horse-power. 
Practically the whole of the advantage shown by 
the Serpollet motor must, we think, be credited to 
the boiler, which supplies superheated steam. This 
boiler consists of a stout tube flattened so as to de- 
form the passage through into a narrow slit. This 
tube is coiled, and has one end connected with a 
feed pump, and the other with the engine to be 
driven. The boiler used in the above tests had a 
heating surface of 26.8 square feet, and the grate 
area was 2.9 square feet. The steam, though showing. 
on the gauge a pressure of 58 lb. per square inch 
only, had a temperature of 1009 deg. Fahr. on 
issuing from the coil, which had fallen to 572 deg. 
Fahr. at the steam chest. The temperature of 
saturated steam at 58 1b. pressure is about 306 deg. 
Fahr., so as used in the engine the steam was 
superheated by some 266 deg. The output of 
steam was just 4.9 lb. per square foot of heating sur- 
face per hour. The fuel used was briquettes having 
a heating value as tested in a calorimeter of 8.28 Ib. 
of water evaporated from and at 212 deg. Fahr. per 
pound of fuel, and as used in the boiler the efliciency 
was 67.3 per cent. 


Patent Orrice Liprary. 
As every one knows, the Patent Office Library is 
to be rebuilt, with greatly increased accommodation. 





The money has been voted by Parliament, and in 
the near future the work must be commenced. 
All this is settled, but the users have received no 
assurance that their interests will be properly con- 
sidered during the period the reconstruction is in 
hand. This will certainly be twelve months at 
least, and before that time 100,000 volumes 
will have to be removed to new quarters, and 
rearranged upon shelving previously prepared. 
It is imperative that the temporary library 
should be in the neighbourhood of Chancery- 
lane, and that it should, at least, offer as 
much accommodation as the present cramped 
premises. We have not heard of any serious steps 
being taken to provide for this contingency, but 
unless the Board of Trade secure the right to 
occupy suitable premises early, they may find them 
impossible to obtain when they want them. The 
stimulus of cheap patents has rendered it more 
necessary than ever that the library should be 
roomy and conveniently arranged, and not even a 
temporary abrogation of the privileges of readers 
can be permitted. It is difficult enough to make a 
search as itis, without further hindrances being put 
intheway. The recent indexes are examples of the 
way in which the inventor is sacrificed to the inte- 
rests of the Treasury. Formerly some clue was 
given in the index to the nature of the inven- 
tion patented, but ‘now specifications are indexed 
in groups, and no indication of their several 
salient features is provided. For instance, under 
‘* Furnaces and Kuhns,” references are given by 
number to fifty or more specifications, referring to 
boiler furnaces, cremation furnaces, glass furnaces, 
brick kilns, lime kilns, and many other kinds, yet 
the searcher has to take down and open every 
specification to find if it refers to the subject he 
has in hand. The labour is immense, and is under- 
taken time after time, whereas, if the old system 
of indexing were followed, it would be done once for 
all. Since the Patent Office makes a substantial 
surplus, the work would be done at the expense of 
inventors, and not at that of the community, so 
there is no good reason for the economy which is 
practised. 


THE WorKING OF THE BorLeR Exptosions Acts. 

The eleventh annual report presented to the 
Secretary of the Board of Trade, and just issued to 
the public, states that during the twelve months 
ending June 30, 1893, preliminary inquiries under 
the provisions of the Boiler Explosions Acts, 1882 
and 1890, were held in 72 cases. By these explo- 
sions 20 persons were killed and 37 injured. The 
boilers which exploded were of the following types: 


Vertical ... sa axe eascert til ee, 
Marine ... aaa de ae pe piety - aa 
Heating ... at oe aaa a a 12 
Land—cylindrical, Lancashire, &c. pe 13 
Locomotive... a Fas wad As 6 
Kiers, drying cylinders, &c. ... aaa aaa 4 
Steam pipes and stop- valve chests ... aoe 6 
Economiser__... At Ys aid * 1 


Of the twelve explosions of heating boilers which 
occurred, eleven took place on the four days from 
December 27 to 30, the cause in each case being 
the choking of a portion of the pipes by ice. The 
large number of explosions of boilers of this kind, 
the report states, is probably due to the fact that a 
severe frost was experienced at a time when places 
heated by them usually were closed, and to the 
want of caution shown by the persons in charge of 
the boilers in neglecting to ascertain whether the 
connections or outlets were free from obstruction 
before the fires were relighted. In twenty-six 
cases formal investigations were held. In eighteen 
instances orders were made for costs against the 
parties found to blame. The highest amount 
levied was 85/., and the lowest 1/. In the 
case of one explosion during the year, pro- 
ceedings were taken against the owners of the 
boiler for omitting to report the explosion within 
the time prescribed by the Act, and they were fined 
2l. for the offence. The report adds that ‘‘ the 
practice of working boilers which are in a defective 
condition, or which are provided with defective or 
deficient fittings, and the ignorance and neglect of 
boiler attendants, are the chief causes of explo- 
sions. As regards the boilerinsurance companies, 
no case has arisen which shows any serious neglect 
on the part of their inspectors, nor has any blame 
been attached to them by the court in any formal 
investigation which has been held during the year. 
In one case, however, it was suggested that the 
inspection was hardly so complete as it should 
have been.” 





Suipwreck List. 


The record just issued by Lloyd’s of ships 
wrecked or lost from any cause during the quarter 
ending December last is greater than for a long 
time. The total is 419 vessels, of 247,258 tons. In 
the corresponding quarter of the previous year the 
total was 265 vessels, of 166,411 tons, while for the 
December quarter of 1891 the figures were 356 
vessels, of 191,836 tons. In other words, the ton- 
nage is nearly 25 per cent. greater than the average 
for two or three years. Nearly all causes contri- 
bute, but the cases of foundering—23 vessels, of 
19,023 tons—are much more numerous than in the 
two preceding December quarters. Instances of 
vessels abandoned at sea are also much more 
numerous than they should be—63 vessels, of 31,363 
tons—for there is little doubt that in many in- 
stances those vessels ought never to have left port. 
Of these vessels abandoned at sea 28 were left on 
the Atlantic, one of the greatest seaways in the 
world. It is possible to conceive a yreat danger 
being caused by these derelicts floating about, par- 
ticularly as the great majority have timber cargoes. 
The agitation for action in their removal seems to 
have made no impression on this side, although 
the United States authorities sent out a cruiser to 
demolish all such which come within the radius of 
action. Occasionally narratives come of narrow 
escapes ; but it is not improbable that many of the 
vessels which are missing met their fate from these 
derelicts. The record of missing vessels is greater 
than in the preceding years, numbering 47 vessels, 
of 34,066 tons— three times the number of the 
same quarter in the preceding year. Two-thirds of 
this tonnage belongs to the United Kingdom, and 
it would be interesting to know precisely the con- 
dition of the vessels when they sailed. Presumably 
they satisfied a perfunctory inspection at some 
recent date, but it seems strange that 20,239 
tons of British ships should sail forth with their 
numerous crews, never more to be heard of. The 
number of wrecks, too, is greater than in former 
periods, being 221 vessels, of 114,050 tons. About 
the same tonnage was lost in collision—12,559 
tons—while 23 vessels, of 19,023 tons, foundered. 
The vessels included as having been broken up are 
more numerous than usual, numbering 37, of 
27,121 tons. It is interesting to note that Norway 
has the largest death rate—2.36 per cent. in point 
of tonnage, mostly vessels wrecked and abandoned 
at sea. Sweden is second with 1.75 per cent ; the 
United States coming next with 1.29 per cent. 
Indeed, the United States lost 25,328 tons, one 
fourth the tonnage lost by Britain, although her 
total tonnage owned is abouta tenth. Norway, on 
the other hand, lost 40,422 tons, while Britain’s 
total is 104,675 tons. France has a rate of loss 
of .92 per cent., Germany of .95, Italy .95, and 
Denmark .65 per cent. To 141,214 tons of ships, 
there were 106,044 tons of steamers, so that the 
ratio is 43 per cent. of steamers to the total. It is 
somewhat remarkable that there should be as 
large a tonnage of steamers missing as of ships. 
The number of ships abandoned and wrecked is 
much greater, but steamers, as is natural, are more 
liable to loss by collision. Sailing ships have avery 
much larger rate of loss than steamships, Norway 
standing tirst with 2.95 per cent. of tonnage ; Sweden 
second, with 2.78 per cent. ; Germany third, with 
2.10 percent. ; France having a loss rate of 1.88 per 
cent., Russia 1.81, Denmark 1.52 per cent., America 
1.42, Austro-Hungary 1.38, while Britain stands at 
1.2 per cent. 


Tue Larcrest BALLoon IN THE WORLD. 

There has recently been built by Messrs. Charles 
Green Spencer and Sons, of Holloway, a balloon 
of larger capacity than any hitherto existing. Its 
capacity is over 100,000 cubic feet, and it will lift a 
ton, in addition to its own weight of 1} tons. It 
is a sphere with a diameter of 57.24 ft., and 
is inclosed by 120 gores of silk, each 18 in. wide, 
sewn together by four miles of stitching. One 
object in building the balloon has been to enable 
continuous observations to be made over six days 
without descending, and to enable this to be done 
the bag is a double envelope of silk with a layer 
of varnish between, and uniting, the two skins. The 
cost of construction has been 2500/. To enable the 
gas to be quickly liberated after the balloon has 
been anchored by its grapnel, there is a 4-ft. valve 
at the top, as shown in the annexed engravings. 
This valve consists of two semicircular flaps, each 
hinged along the straight side, and held up to 
the face by twelve helical steel springs, # in. in 
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diameter and of 16 B.W.G. wire. The flaps are | 
strengthened by light brass frames on their upper. 
sides, and battens on their lower sides. The frame | 
of the valve is a bent ring of ash, with two 
wood battens. It is placed in a hole prepared for 
it in the top of the balloon bag, and is held to the 
silk by an encircling metal band. The valve is 
opened by a line passing through the centre of the 
balloon into the car, and is closed by the springs. 
There is a drip cloth round the balloon about one- 
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fourth of the way up, to divert any rain that may 
be collected on the surface from falling on the pas- 
sengers. A ladder affords communication from the 
car to the zenith of the sphere. The balloon made 
its maiden trip from the Crystal Palace grounds on 
Wednesday, February 21, and after remaining up 
for 4} hours in a comparative calm, descended at 
Horsham. It is proposed to undertake several 
scientific trips, after which it will be worked as a 
captive balloon at the grounds of Woodhouse Park, 
Uxbridge-road, during the summer season from 
May to October. 





FLAX AND HEMP MACHINERY. 

On the premises of the Fibre Machinery Company, 
57p, Hatton-garden, there are now on view several 
new machines for treating flax, hemp, and other 
fibres. These comprise a breaker, a scutcher, a tow- 
comber, and a machine for combing China grass and 
similar materials. The fibres of flax and hemp, as 
most people are aware, are inclosed in an envelope or 
straw, which has to be removed before they can be 
treated. To this end, the plant, when cut, is bound 
into bundles and placed in ponds to ret or ferment, by 
which process the straw is so changed in character 
that, when dried, it becomes brittle, and easily de- 
tached. The retted material is fed to the breaker, 
which consists of a feed table and delivery table, with 
five pairs of rollers carrying the material from the 
first table to the second. ‘The earlier rollers act as 
feed and breaking rollers ; they are deeply fluted, and 
the brittle rrr, ree broken into short pieces in 

ing between them. To clear it off the fibres it 
incloses, there are a pair of stripping rolls, of the form 
shown in the annexed engraving, and running at 
fifteen times the surface speed of the feed rolls. It 
will be noticed that the flutes in these rolls vary in 
depth, and that there is no contact between the rolls, 
which are driven independently. The action of these 
rollers is to detach all the broken pieces of straw, some 
pieces being more easily removed by the deep flutes, 
and others by the shallow flutes. A pair of delivery 
rollers carries the cleaned fibres forward on to the 
delivery board, whence they are removed by hand. 

The breaking machine removes the outer cortex, 
but does not altogether separate the individual 
fibres. This done is in the scutcher, which is a very 
simple apparatus. There are four revolving beaters, 


side of the machine, the members of each pair revolv- 
ing in opposite directions. On the top of the machine 
are two ribbon or band saws, arranged with their teeth 
upwards, and travelling continuously along the sides 
and round the ends of the machine. A wisp of flax 
is taken, and its middle is laid across the saws. One 
end projects over a beater drum, and is thoroughly 
beaten on one side as it is carried along by the 
travel of the saws. When the middle of the ma- 
chine is reached, ingeniously arranged guides transfer 
the dependent ends of the bundle of fibres to the other 
beater, revolving in the opposite direction, by which 
the opposite end of the wisp is beaten. At the end of the 
machine the bundle is detached from the saw teeth 
and transferred by hand to the opposite side of the 
machine, where the part of the bundle hitherto un- 
touched goes through a similar process. The result is 
that the fibres are softened and separated very success- 
fully. It is claimed that by the use of these machines, 
as compared with existing appliances, there is an 
increased yield of 14 per cent. in dressed line, and 
the material is more valuable than hitherto by ls. per 
stone. 

The tow-combing machine is, like all combing 
machines, designed to remove the short fibres from the 
long ones, so that these latter may be spun into finer 
yarn than would be possible if they were mixed with 
short staple. In itseveral slivers are operated on at 
once, side by side, and when combed are again united 
into a single sliver. These slivers pass between a pair 





of horizontal plates, the upper of which is filled with 
steel pegs or teeth, and the lower is provided with 
corresponding holes. When the upper plate is raised 
the fibre can be drawn forward, but when it is lowered 
the sheet of parallel slivers is held fast. Let us sup- 
pose that the ends of the fibres project a little, 
say an inch, beyond the plate. A nip jaw comes 
up to the pin-plate, and seizes the hanging 
fibres, and, at the same time, the upper plate relaxes 
its hold. The jaw moves back, pulling the fibres with 
it for a short distance. The pin-plate then takes 
hold again, and the further movement of the jaw 
draws out those fibres which it actually holds from 
among the mass with which they are engaged. The 
tuft thus removed is placed on two parallel endless 
moving combs. Evidently all the short fibres are in 
or close to the part of the tuft held by the nipper, 
while the remaining free part is composed of long 
fibres. By removing these from one of the combs, the 
short fibres are left on the other comb, to be diverted 
into the receptacle for waste. It is stated that the 
output of this machine is 125 lb. of combed sliver per 
day, and that one girl can mind three machines, 

A modification of these machines has been con- 
structed specially to deal with Rhea fibre. In this 
case the tuft drawn out by the nipping jaw is trans- 
ferred to a travelling carrier, by which it is passed 
over combing rollers, which gradually straighten it 
and take out the knots and snarls. These rollers have 
coarse wide-pitched pins where they commence to deal 
with the fibres, gradually changing to fine close-pitched 

ins at the other end. When one end of the tuft has 

en treated, the tuft is transferred to a second carrier, 
and the remaining part is combed. This machine, 
like those referred to above, is the invention of Mr. 
Taylor Burrows and Mr. George Edmund Donisthorpe. 





ENGINE-ROOM ARTIFICERS IN THE NAVY. 

In connection with the discussion on engine-room com- 
plements, which has recently been going on in our ® 
the following correspondence between Mr. James Bentt 
the general secretary of the Steam Engine Makers’ 
Society, and Mr. George Howell, M.P., has been sent to 
us for publication : 


Stream Enorne Makers’ Society. 
General Oftice: Market Buildings, 

Thomas-street, Shudehill, Manchester. 

Dear Mr. Howsztt,-—Knowing the great interest you 
take in all questions affecting the working classes, and 
your earnest desire to benefit them when ible, I ven- 
ture to call your attention to complaints that we are con- 
tinually receiving from our members who have entered 


T am sure you will acquit us of any attempt to force any 
issue, such as we so often see at the present time by 
extreme advocates claiming to speak on behalf of labour. 
We have no such object in view. As asociety we believe 
in the policy that if we have a just case, and if reagon- 
ably put before those in authority, such action will secure 
a reform for the benefit of those concerned. 

As you are no doubt aware, our society, as well as the 
Amalgamated Engineers, havea large number of members 
employed in the Royal Navy as engine-room artificers. 
All these men have served an apprenticeship to the engi- 
neering trade at some private firm, and later on in life 
have entered the Navy as skilled artisans. To qualify 
them for this position they have had to produce good 
characters as to morality, and have by test work to prove 
themselves competent workmen. I mention this to show 
that they have some reputation, therefore cannot be 
charged with making any — complaint, because it 
is shown by the press to be the prevailing custom so to do. 
Speaking from my own personal knowledge of some 
who are engine-room artificers, I know that they are the 
sons of respectable parents, have had a good education, 
comfortable homes, and a careful training as an artisan 
engineer. They have entered our society, in the first 
place, as a provision for sickness, want of employment, 
and old-age pensions ; and, in the second place, as a pro- 
tection to their trade against the encroachment of em- 
ployers. In the latter case the society asks no help when 
it has to deal with private firms, but with a Government 
who secure them for a period of pew it is different. 

Having once taken the oath of allegiance to the State, 
their society has no power to act for them, as otherwise 
it would do, to remedy their complaints against a firm on 
shore; consequently we ask you to intercede with the 
miralty, and ask their consideration of the causes that 
go towards making their present position unsatisfactory. 
In the first place, the artificers are entered as chief 
petty officers, but have neither the position, the authority, 
nor pension in proportion to pay as chief petty officers. 
And worst of all, they have not decent accommodation 
on board Her Majesty’s ships; their mess-room is not 

rivate, it is simply a berth separate from the stokers 
fokp are under them in position) by a eva only, 
breast high, but otherwise open. Their sleeping accom- 
modation is the same, or even worse. So alco is their 
wash or bathing room, no privacy, no ordinary decency 
for a body of men who are the offspring of creditable 
citizens, and who have had careful training at home. 
Even as a matter of discipline, so important in the Navy, 
the engine-room artificer should, in our opinion, rank 
— to warrant officers or engineers, as their early 

ucation would fit them for such, which is shown in the 
mercantile marine, where the same class of men are engi- 
neers, and rank with the ships’ chief officers. 
Another unsatisfactory point is, they have no chance of 
promotion ; once entered as an engine-room artificer, they 
always remain so. The stoker who serves under them 
may be promoted to serve as an artificer, but the enlisted 
artificer never rises in rank or station. . 

hat we ask is, in our opinion, very modest, and will 

incur very little extra cost to the nation, but its conces- 
sion would remove discontent, and earn the warm thanks 
and gratitude of the artiticers, 

1. That they shall have a comfortable mess-room, 
sleeping accommodation, and bath-room to themeelves. 
We are informed there is such provision on H.M.S. 
Howe, and ships of the Admiral class, but not on any 
other ship in the Navy, although we believe there is 
ample room to make such a provision as we ask for, if 
those in authority will give the instruction. 

2. That they shall rank as warrant officers, with the 
same position and authority in all that pertains to their 
own duties or department. 

3. That they may have the opportunity of promotion to 
the rank of engineers, or other equal rank, on proving, 
by examination or servitude, their fitness for such a 
position. ’ 

4, That they should have a goad rate of pension or 
superannuation proportionate to their rank and pay fcr 
the time they have been in the service. 

These, we believe, are not requests of an unreasonable 
nature, and we are of opinion that if you will give us 
your support and assistance, the explanations that you 
can lay before the authorities will enable them to see the 
justice and equity of our members’ complaint. 

In conclusion, I may repeat that we do not put these 
complaints forward in the nature of a demand, but in the 
form of a respectful request. We do so in the fullest con- 
fidence that it will meet with a favourable response, by 
such concessions being made, as will not only be to the 
artificer’s personal benefit, but for the benefit of the 
service which is the pride of our country and a bulwark 
against foreign invaders. 

I remain, yours truly, 
JAMES SwIFT, 
General Secretary. 
Mr. George Howell, M.P., London. 


In accordance with the above letter, I propose, at an 
early date, to lay the matter before the proper authorities 
at the Admiralty, and I earnestly solicit your cordial co- 
operation and active assistance. 

The several requests appear to me to be most reason- 
able. The men, as a body, are of a superior class. They 
are intrusted with most responsible duties, their efficiency 
is unquestionable, and their character is such as to 
deserve the consideration they require. 

I have personally satisfied myself as to the wretched] 
bad conditions on board Her Majesty’s ships as regards 
— sleeping accommodation, and the like, and I can 
vouch for the fact that there is ample room for the im- 
provements suggested. 
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MECHANICAL TREATMENT FOR DOUBLE VISION. 





THE essential of binocular vision is that both eyes 
receive their images on corresponding portions of 
their retinas. 

When the refraction of the eye is not such as to 
naturally bring the rays to focus on the retina, the 
strain to muscularly supply the deficiency may lead 
the eyes to cross or squint, and in such a case the 
squint is artificial—is acquired. The removal of such 
squinting is indicated by its cause, namely, by artifi- 
cially supplying, by aid of spectacles, the condensing 
power the eyes are deficient of by nature; in other 
words, such squinting is to be chicas by magnifying 
glasses. It is only where deficiency of condensing 
power is not present in either eye that the squint is 
congenital and not acquired. Where the refractive 
condition of the eyes presents an excess of condensing 
power, the diminishing glasses to neutralise that excess 
of condensing power, will bring about double vision if 
congenital squint be present. 








In a work on the sight published by Mr, A. Fournet, 
18, Bentinck-street, Welbeck-street, London, W., that 
author brings forward the result of his experiments 
with prismatic spectacles. 

With the spectacles shown in the engraving the mini- 
fying correction for distance vision brings about double 
vision, so as to leave that distance vision worthless 
without the prisms. The action of the prisms is power- 
less to decrease the convergence of the optic axes, 7.¢., 
to force the pupils wider apart, but they set up a refrac- 
tion that impinges each separate image on that portion 
of each retina that corresponds to the other ; in other 


words, the prisms remove the effect without disturbing | R 


the cause, just as they produce that effect, namely, 
that of double vision, wherever there is not the cause, 

Mr. Fournet’s conclusion on convergent and diver- 
gent squint is that prisms are a substitute for teno- 
tomy in the case of congenital squint, but, he adds, up 
to what degree remains to be determined. 











A WATER METER applicable to closed conduits of all 
sizes, from one of 9 ft. in diameter or more, down to 
one having a cross section of a few square inches or 
less, and which contains no working parts, should be 
welcomed by hydraulic engineers. Such a meter is 
now being manufactured at the Builders’ Iron 
Foundry, Providence, Rhode Island, to the designs of 
Mr. Clemens Herschel, the well-known hydraulic 
engineer, who has modestly named his invention 
after Venturi, the discoverer of the principle on 
which the device is constructed. This principle 
may be explained as follows: Suppose a pipe con- 
veying a liquid has a ‘‘ waist” formed in it, then 
the velocity of flow through this waist will be 
greater than in the normal portion of the pipe. But 
since no work is done on the liquid as it flows through 
the pipe, friction being disregarded for the moment, 
the energy of the water will be the same in all portions 
of the conduit. This energy depends upon three 
terms, viz., the gravity head, due to the elevation 
of the fluid above sea level ; the pressure head, due to 
the pressure to which it is subjected ; and the velocity 
head, which varies as the square of the velocity of 
flow. Now, in a level pipe the gravity head will not 
change from one end of the pipe to the other, and, 
therefore, the sum of the pressure and velocity heads 
of liquid o wing through a frictionless pipe must be 
constant, Hence, if the velocity of the flow is in- 
creased at any point, the pressure must correspond- 
ingly be diminished. Therefore in the waist the pressure 
of the fluid must be less than in the normal section of 
the pipe, his difference of pressure can be measured 
by suitable gauges, and from it the velocity of flow 
deduced. As no pipe can be made absolutely friction- 
less, the theoretical velocity thus obtained has to be 
multiplied by a constant determined by experiment. 
To this end Mr. Herschel had two meters constructed 
and thoroughly tested at Holyoke, with every precau- 
tion to insure accuracy. The two meters were geo- 
metrically similar, but one, shown diagramatically 
above, had a main pipe about 9 ft. in diameter, 
and the other of about 1 ft. in diameter. Takin 
the smaller meter, this consisted of a casting lin 
with brass, and bored cylindrical. Its length was 





about 63 in., and its diameter about 4 in. ; its exact 
dimensions were, however, determined by the micro- 
meter at three different temperatures. The cast- 
ing in which the liner was fitted had an annular 
space formed in it, and this space was connected 
with the interior of the throat-piece by four small 
holes bored through the liner at the extremities 
of the vertical and horizontal diameters of its cross 
section. This annular space was connected with 
a suitable pressure gauge, which thus indicated the 
pressure in the throat. This throat-piece was con- 
nected with the main pipe by conical junction pieces, 
equal in diameter to the main pipes at their larger 
ends, and to the throat-piece at the smaller ends, easy 
curves being used at each joint to avoid the creation 
of eddies. Pressure gauges connected to the main 
pipe above and below the meter showed the loss of 
head due to friction in the meter. The two meters, 
one of which was approximately nine times the size of 
the other, were carefully tested at Holyoke, and the cor- 
rection for friction at different velocities thus determined. 
The range of value in this coefficient was found to be 
small, the maximum deviation from the mean being 3 
percent. in the 1-ft. meter, and 4 per cent. in the 9-ft. 
meter. By so designing the throat that the velocity 
through it shall not be less than 9 ft. a second, the 
range of the coefficient for the 1-ft. meter would have 
been substantially reduced. The loss of head in the 
meter was found to be very little more than in an equal 
length of straight pipe. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 28, 1894. 

UNSATISFACTORY conditions in the iron and steel 
industries continue. There is considerable activity in 
Western Pennsylvania, and on Monday two large 
mills resumed on steel billets at market price, 16 dols. 
Rail mills are doing very little, but much track-laying 
is in contemplation, and the demand for railway 
equipments and supplies will be heavy as soon as 
railway managers feel safe in ordering. The iron 
trade generally is dull. Foundry and forge iron sell 
irregularly at prices barely covering cost. Finishing 





mills are not getting much new work, but engineers 
are busy on plans for bridge,-terminal, and elevated 
work. At no very remote period the structural iron 
making capacity will be pretty well engaged if half of 
the talked-of enterprises are carried out. It is not 
probable that. prices will ever recover their former 
level. Complications are arising in Washington over 
the Tariff Bill, and a speedy passage is not looked for. 
Railroad traffic is at a low ebb. There is very little 
decrease in the number of idle workmen. Business 
cannot improve until the public mind can feel sure of 
cost of raw material in all its stages. There is suffi- 
cient projected work to employ 90 per cent. of the 
producing capacity in iron and steel, except in steel 
rails, Public sentiment is strongly favourable to a 
reconsideration of the question of bi-metallism. 





Steam Yacut Race.—The steam yacht race which 
took place on the Mediterranean on February 27, after 
an exciting contest, resulted in the victory of the Leith- 
built flier Fauvette, 420 tons yacht measurement, belong- 
ing to M. E. A. Perignon, of Paris. Although confronted 
by four opponents, all nearly double her size, the little 
boat got over the starting line first, and kept the lead 
over the whole course of 75 miles from Monte Carlo to 
Genoa, being closely pressed at the finish by Mr. Gordon 
Bennett’s Namouna, 740 tons, which had just been fitted 
with new machinery 7 a@ prominent Birkenhead firm. 
The Roxana (812 tons, Prince Leuchtenberg), Foros (1086 
tons, Mr. A. Kousnetzoff), and Eros (737 tons, Baron A. 
de Rothschild) arrived at short intervals afterwards. 
The Fauvette was built and engined eighteen months 
by Messrs. Ramage and Ferguson, Limited, who , + 
signed the machinery, to which an adaptation of their 
pons valve gear was fitted, while the hull was designed 

Mr. Dixon Kemp, the well-known naval architect. 
er speed during this race was over 15 knots. It may be 
mentioned that this is the third yacht built by Messrs. 
amage and Ferguson, Limited, which has won this 
international trophy, the others, some Yaa ago, being the 
Candace, 400 tons, belonging to Mr. Lysaght, of Bristol, 
and the Fair Geraldine, 300 tons, owned by the late Lord 
Otho Fitzgerald. 





SHIPBUILDING IN Norway.—The following Table shows 
the number of vessels built in Norway during the last ten 
years: 

















| Sailing Vessels, | Steamers. 
a 
Aggregate | Aggregate 
Number, Geeowge. Number pg 
ee 40 12,290 | 21 5,235 
ae 35 14,990 34 8,625 
rae 32 |)6 186280) || lo 5,343 
1886 . 18 | 7,625 | 20 2,820 
1887 . 18 3,907 | : 385 
1888 . 18 | 8,695 9 2,289 
a 19 5,984 | 20 6,463 
me. | 10,884 | 41 12,096 
a 37 16,866 | 651 14,267 
1892 . 34 16,16. | 35 9,100 
1893 . 26 =| 11,581 | 26 3,789 





At the same time Norwegian owners have bought a 
large number of old vessels from abroad ; during 1893 the 
purchase of old wooden sailing vessels amounted to ninety- 
seven vessels, with an aggregate of 75,992 tons, the corre- 
sponding figures for steamers being thirteen steamers, with 
an aggregate of 7219 tons. The loss of wooden sailing 
vessels was very large, viz., 192 of 93,488 tons, 


H.M.S. “ Syprtie.”— Although two years have yn 
since the cruiser Sybille first arrived at Devonport from 
the works of her builders at Newcastle-on-Tyne, she has 
never yet, says the Times, been in a fit state to justify the 
officials in placing her in the fleet reserve as ready for sea, 
although in ordinary circumstances she should have been 
a fleet reserve ship three months after arriving in the 
port. Defective furnaces have been the cause of all the 
trouble. On her trials she obtained splendid results as 
far as horse-power and speed were concerned. The Admi- 
ralty were ane to sanction almost any arrangement 
which would overcome the difficulty, and even the 
patching of cracked furnaces was permitted in order 
to save the contractors additional heavy expense. About 
six months ago, however, when further defects were 
discovered, the Admiralty gave the contractors to under- 
stand that the boilers would only be accepted in perfect 
condition. As a result, the whole of the interior work and 
fittings of the six furnaces has been renewed and other 
defects made good. To satisfy the Admiralty of the 
efficiency of the alterations, the Sybille was, on February 
27, taken outside Plymouth Breakwater for a four hours’ 
trial, but before she had been under way an hour the trial 
had to be abandoned owing to the heating of the eccentric 
strap of the port low-pressure engine and the destruction 
of the brass liner. The Sybille at once returned to Key- 
ham, where the work of repair was taken in hand, and 
the trial has since been resumed with highly satisfactory 
results. With considerably less horse-power than at her 
eight hours’ official trial she obtained a speed of 19.5 kno’ 

as against 19.3 knots, and the machinery worked we 
throughout. After the trial the vessel returned to harbour, 
and the work of opening up her machinery for examination 
was at once taken in hand. The Admiralty will accept 
the machinery from the contractors, but with the under- 
standing that the contractors are to guarantee the 
efficiency of the combustion chambers, as well as the fur- 
naces, for a period of two years from the date of the first 
commissioning of the ship. 
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RAIL BRIDGE ON THE MAURITIUS 
RAILWAY. 

ENGINEERS in distant countries will find in the bridge 
of which an illustration is annexed, an interesting 
example of the way in which unlikely material may be 
made to do good and efficient service. Over this simple 
structure 36-ton locomotives, with trains of standard 
gauge, are running on a branch line of the Mauritius 
Government railways. Itwill benoticed thateverything 
is tied down to the masonry, as the stream is liable to 
very deep floods. The bridge, exclusive of the value of 
the old rails, cost in all 4758 rupees, or 317/., taking the 
rupee at ls. 4d. This bridge was designed by Mr. M. 
Connal, engineer and general manager to the Mauritius 
railways. 





WATER-TUBE BOILERS. 
To THE Eprror or ENGINEERING. 

Srr,—Your contemporary Zhe Engineer is at present 
enlightening its readers regarding the fundamental prin- 
ciples of circulation in water-tube boilers. An eye-catching 

diagram in a letter from a criticising reader has led me to 
look into what our friends have been writing on this sub- 
ject. Here it is, January 12, page 22: ‘‘ It is erroneously 

eld by many persons that circulation takes place after 
ebullition has commenced, under such conditions as those 
indicated in Fig. 1” (a U-tube), ‘* because the leg B con- 
tains steam and water, while the leg C contains water 
only; and even s0 eminent an authority as the late Mr. 
Babcock maintained that the maximum useful circulation 
was obtained when the contents of the ascending leg 
weighed just one half as much as the contents of the 
descending leg. This implied, of course, that the 
bubbles of steam in the former must be equal in volume 
to the volume of water in the leg. There is no foun- 
dation in fact for this theory. If it were true, it 
would suffice to displace half the water in the ascending 
leg with corks to get circulation with cold water. Those 
who hold the same view as did Mr. Babcock forget that 
the pressure of water is a function of the head and not 
of the mass; and so long as the head of water is the 
same in B as it is in C, it matters nothing what may be 
suspended in B, there will be no circulation. This 
is very clearly proved by the aid of bent glass tubes, 
provided they are not too small in diameter, when 
an action takes place to which we shall refer by- 
and-by. If the experiment is properly carried out, 
a continuous upward rush of steam bubbles may be 
maintained in one, while there is practically no 
movement of the water... . If now it were possible to 
weigh the contents of A and B, it would be found that 
the former was much the lighter. This being so, it is 
held that water flows from B to A. It seems sufficient to 
state the case to show its absurdity. We have already 
pointed out that corks might take the place of the bubbles 
in cold water, but no one dreams of saying that circula- 
tion would take place.” 

This statement is made again on January 19 in different 
words, but with the admission that when the bubbles fill 
the bore of the tube there will be circulation. ‘In 
practice, however, the steam bubbles hardly, if ever, fill 
the diameter of the tube, and all that we have said in our 
last impression holds good.” The criticising reader, Mr. 
H. Irwin, writing from the office of the chief engineer of 
the Canadian Pacific Railway, Montreal, successfully 
contests this new theory of hydrostatics, and points out 
that the problem is really one in hydro-dynamics. He 
refers to the Pohlé air-lift pump, which works according 
to the Babcock theory of circulation, and in spite of the 
new discovery of The Engineer. Mr. Irwin’s letter is 
replied to in an editorial, which contains many very 
amusing passages—amusing when the reader knows that 
the position taken up by Zhe Engineer is wholly erro- 
neous, The following is a good example of this: ‘We 
shall not err, we think, in saying that few engineering 
yea have been more keenly and even bitterly 

iscussed than this; and not the least amusing feature 
of the controversy is that the greater number of 
those taking part in it are at once ignorant them- 
selves of the subject with which they are dealing, and 
unable or unwilling to follow the arguments of their 
antagoniste, All this ignorance exists because the ex: 
periments made to ascertain facts have been few and 
far between... . In the first place, it may be as well to 
say that we write with a knowledge of the subject acquired 
by direct experiments ; and when we advance statements 
which appear to be in the nature of assumptions or deduc- 
tions, we can assure our readers that they are all based on 
the results obtained by actual trials. So much premised, 
we may go on and say that much nonsense is talked and 
written simply because,” &c. 

The experiment of the U-tube with air bubbles rising 
in one leg must be familiar to many of your readers as a 
class-room experiment. 

That I may not be convicted of writing without 
observing what is the order of nature, I will now make 
the experiment and write what I see while the experi- 
ment is going on. The apparatus consists of a U-tube of 
sufficient diameter, and the water is now 17 in. high in 
the two legs. The total height is 29 in. An india-rubber 
pipe, 4 in. in outside diameter, is passed down one leg and 
up 1in. into the other leg. The orifice there is plu 
with a pin of cane wood. To the other end of the pipe 
an india-rubber compression ball, with valve, is attached, 
and the ball is on the desk to be worked while I write. The 
apparatus is also on the desk, upright. The water level is 
marked on the tube to begin with. I work the ball, and 
the bubbles rise in one | The bubbles are none of them 
more than, say, one-tenth of the bore of the pipe, and the 
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not varied in the other leg. Clearly the elevation is just 
what measures the bulk of the air bubbles. Again, a 
few of the bubbles are now in diameter perhaps one- 
eighth of the bore, and the difference of water level is 3in., 
the original level being steady in the one leg. A little 
more pressure causes the bubbles to froth together, and 
the water rises the full height, say, 12 in. difference of 
level. In one leg, all the time, it has not varied. The 
action is strictly in accordance with the view ascribed to 
Mr. Babcock. There is a slight apparent variation of 
level in the stationary leg, but that is only what is 
due to the varying displacement by distension of the 
india-rubber tube at different air pressures, This varia- 
tion is observable, but is hardly measurable, and is wholly 
accounted for. Your contemporary says: ‘‘ The hypo- 
thesis that circulation takes place because there is water 
in one leg and steam and water in the other, always re- 
minds us of the answer given by the little boy, who was 
asked by his sister why bread and butter always fell 
butter side down, and replied, ‘That it was because the 
butter side was the heavier, because at one side of the 
slice there was only bread, while on the other there was 
bread and butter.’” 

Different minds are differently directed by facts sub- 
mitted for consideration. When I have the same hypo- 
thesis mentioned to me, Iam reminded, not of buttered 
bread falling, but of the circumstance that once a large 
brine pump became defective through the level of water 
falling in the well, and the atmospheric pressure would 
not balance a column of water in the pump up to the top 
of the chamber. By the admission of air near the base of 
the suction pipe the Eyer avity of the ascending 
column was diminished, and the atmospheric pressure 
was then sufficient to raise the column of aerated water 
the required height. 

The experiment with the U-tube which I have de- 
scribed is inconsistent with The Engineer's view of pres- 
sure being ‘‘a function of the head and not of the mass,” 
but it fully and clearly establishes the view taken by 
common people like Mr. Babcock and myself. 

Yours faithfully, 
BEREAN. 





McPHAIL AND SIMPSONS’ STEAM GENE- 
RATOR AND SUPERHEATER. 
To THE Eprror or ENGINEERING. 

Srr,—I have read in your issue of March 2 a letter of 
Mr. Josiah McG r’s on the tests made by Mr. Crosland 
setting forth the advantages of the above apparatus. 

The burden of Mr. McGregor’s song is the badly- 
proportioned boilers the apparatus has been applied to. 

at may be so or not; if so, how is Mr. McGregor 
proposing to get over the fact that there are about 100,000 
of such boilers at work in this country ? 

Does he propose to put in new ones properly propor- 
tioned ; or, like a sensible man, will he recognise that what 
is wanted is the saving of fuel by an apparatus—a make- 
shift, if he likes—which can be applied to the popular 
type of boiler called a ‘‘two-flue Lancashire ” ? 

would like to point out that, having made similar 
tests on the same boiler, under the same conditions, as 
Mr. Crosland, I can vouch for their accuracy, and that 
a saving of 20 to 30 per cent. of fuel is the result of all 
such tests, even with this ‘‘ makeshift for increasing the 





water level has risen 1 in. in the bubble leg, while it has 


capabilities of a badly-proportioned boiler.” 








I have had thirty years’ experience in the economical 
generation and distribution of power, and I am quite 
satisfied that no apparatus has been, in that time, 
brought out which gives such economical results obtain- 
able under ordinary practical conditions as the one in 
question. 

I remain, yours obediently, 
JOHN WaAUGH, 
Chief Engineer to the Yorkshire Boiler Insurance 
and Steam Users’ Company, Limited. 
Bradford, March 5, 1894. 





To THE Eprror or ENGINEERING. 

Srr,—I should be obliged if you would allow me to 
answer some of Mr. J. McGregor’s remarks with reference 
to Mr. Crosland’s article in your issue of the 16th ult., 
on McPhail and Simpsons’ dry steam generator and 
superheater. 

As to the more scientific portion of his letter I can say 
nothing, but from experience at our works I altogether 
disagree with his assertion that this invention is only of 
value where the boiler to which it is applied is badly 
— and badly set. We have in work a 

ancashire boiler 8 ft. by 30 ft., builé some four years 
ago to the specifications of the Manchester Steam Users’ 
Association, whose inspectors superintended both the 
construction and setting. 

Everything was done to the satisfaction of Mr. Laving- 
ton E. Fletcher, the chief engineer of the Association, 
so it may fairly be considered a good well-set boiler, and, 
therefore, one that Mr. McGregor declares will not be 
improved by this new departure in steam generation. 

‘o this boiler Messrs. McPhail and Simpsons applied 
their apparatus in December, 1892, with results in every 
way most satisfactory. Before and after the alteration 
numerous tests were made by the patentees and the engi- 
neers of various boiler insurance companies. For our 
own satisfaction we requested Mr. Fletcher to test it as 
well, and as he purposes making public the results obtained, 
T will not go into details ; but for the information of your 
readers who are interested in such improvements, I ma 
say that the whole of the tests were corroborative of eac 
other. They show a saving of about 30 per cent., and 
their accuracy has been proved in the weilentide of our 
coal account by fully that amount, which, after all, is to 
steam users the only real test. 

As to the work done, the evaporation of the boiler 
was with moderate firing 820 gallons per hour before 
McPhail and Simpsons’ apparatus was attached, but since 
we have evaporated up to 1290 gallons per hour, and our 
compound engines are now working with 1.7 lb. of coal 
per indicated horse-power per hour. 

In our case we get considerably more superheat than 
Mr. Crosland obtained at Messrs. J. Hoyle and Sons’, as 
the steam leaves the boiler stop-valve at from 70 deg. to 
80 deg. Fahr. superheat. : 

These particulars, I hope, are interesting and satis- 
factory, as a reply to the last paragraph in Mr. McGregor’s 
letter. I believe, moreover, that Messrs. McPhail and 
Simpsons guarantee improved results by the use of their 
apparatus when attached to any class of boiler under all 
conditions. 

Tam, Sir, yours obediently, 
F, H. Wricxt, nee Drea, 
R. H. Barker and Co., Limited. 
Wakefield, March 6, 1894, 
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RAILWAY DEVELOPMENT IN FRANCE. 
To THE Epiror or ENGINEERING. 

Sirn,—We often read about, but do we ever fully 
realise, the vast difference between the speeds of our 
modern railway trains and the rates at which our 
ancestors—even those immediately preceding us—were 
content to travel ? 

The accompanying diagram, cut out of a recent French 
technical journal, may perhaps enable us to realise this 
difference more clearly than any mere verbal statement. 
It also shows how enormously the size of any country 
practically decreases, from the point of view of time 
occupied in travelling its length and breadth, by the 
development of modern means of locomotion. 

On the accompanying map of France, Paris is connected 
to several of the largest towns on the outskirts of the 
country by radiating lines, and it is assumed that the 
times required to reach these various towns from Paris in 
the middle of the sixteenth century varied as the lengths 





tions urged by him were, to say the Jeast, not encouraging, 
but it is possible that an appeal toyour columns may be 
found a better mode of eliciting an interchange of opinion 
on a subject of such importance to the present body of 
members. The one objection to this course is that any 
reference to names is obviously inadmissible, and that 
the appeal must thus be made without the assistance of 
illustrations which would, if fairly considered, go far 
alone to insure its success. The members of the Institu- 
tion are warned annually, by circular, against appending 
their names to application papers except where no doubt 
exists as to the strict compliance with the conditions of 
fitness for admission. It is also announced that, in 
addition, private inquiry may be made concerning the 
antecedents and experience of each candidate. This is 
as it should be; but then comes the question, ‘Of 
whom shall these inquiries be made?” If there be a 
weak place in a candidate’s career, such as his early 
occupation, or lack of the (supposed) indispensable train- 
ing and employment in responsible positions, it may be 
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of their respective radial lines. Then on each radial line 
distances are set out, always to the same scale, corre- 
sponding to the times occupied in making these same 
journeys in 1782, 1814, 1834, 1854, and 1893, and through 
the various series of points thus obtained fresh outlines of 
France are drawn. It will be noticed that not only does 
the size of the map rapidly diminish, but its shape alters 
very much, this alteration of shape being due to the fact 
that the rate of travel has been accelerated more along 
some routes than along others. Thus, for example, 
the regions bordering the Channel are drawn in, whilst 
Brittany is elongated. 








— 1650. | 1782. 1814. 1834. 1854. 1893. 

hours |hours hours hours hr. min. br. min. 
Calais .. ee e-| 193] CO | 40 2 6 40 3 36 
Lille .. “ oo} 106 42 | 34 22 4 50 3 20 
Méziéres re os] ane 40 34 22 17 0; 5 56 
Forbach ee e-| 171] 98 | 55 | 88 10 50 | 9 36 
Strasbourg .. --| 218/108 | 70 | 47 10 40] 9 32 
Belfort és ol 6 ST SS 39 17 651; 6 57 
Besancon .. ..| 166| 92 | 57 37 | 15 5L| 6 48 
Genéve o e-| 245) 158 | 756 48 (19 61/11 13 
Nice .. aa -- 438] 221 | 140 98 65 30) 20 20 
Marseille ah -- 859 | 184 | 112 £0 | 39 20; 138 44 
Montpellier .. -- 866) 193 | 112 77 42 4914 47 
Toulouse .. --| $80} 198 | 104 70 | 81 16/18 34 
Bayonne “ --| 368/200 | 116 | 64 27 45:12 6 
La Rochelle .. eo, 227)108 | 72 41 19 25 9 313 
Nantes ee eo] “1731) 90 | 56 | 87 9 33 7 52 
Brest .. oe --| 270 | 175 86 61 36 O 12 40 
Le Havre .. oo| . 6.1. .08 | 31 17 6 15; 8 30 





The above Table gives the data from which this series 
of diminishing views has been drawn up. 
I remain, yours faithfully, 
Wma. Moore ANGAS, 
Great Burdon, Darlington. 





MEMBERSHIP, INSTITUTION OF CIVIL 
ENGINEERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—The results of ballots at the Institution of Civil 
Engineers’ meetings of December 5, 1893, and January 
9, 1894, should have the effect of directing renewed atten- 
tion to the conditions under which elections to that body 
are conducted. It may be said that those who consider 
the presence of certain names upon those monthly lists 
inimical to the best interests of the Institution ought in 
all fairness to place their views, and the reasons for them 
in each case, before the Council. There is much force in 
that argument, but it is weakened by a recollection of 
the movement made some years ago in a similar direction 
by an earnest and well-informed member, since elected 
to the Council. The reception and result of the representa- 





taken for granted that he will not only avoid asking for 


the signatures of those who can let daylight into this, h 


and carefully suppress all reference to them in his “ state- 
ment,” but will do all he can to prevent such parties 
from even becoming aware of his application. In putting 
the case thus plainly, I have more than one actual in- 
stance in view, in which, had I been asked for my signa- 
ture, I should have refused it (often a very difficult thing 
to do), or, had I become aware, through other sources, 
of the intended deception, I should have communicated, 
in confidence, with the secretary. There are names on 
the two lists above referred to which, with my full 
knowledge of the parties, go far to make the possession 
of Associate Membership very far from the distinction it 
is popularly supposed to be. This feeling is all the 
worse to bear when it is remembered that the financial 
condition of the Institution is now pp: 4 such as to 
remove the last vestige of excuse for a desire to add to 
the number of annual subscriptions. I feel sure that the 
Council appreciates the weight of the argument on this 
point, and I am anxious to give every member of it 
credit for an earnest and painstaking desire to raise, 
rather than to lower, the standing of the membership; 
but the fact that such individuals as those referred to 
should be able to filter through the barriers set up, is the 
strongest proof that this laudable aspiration is frustrated 
in a large number of cases. 

The remedy for this state of affairs should obviously be 
directed, in the first place, to removing the grievance 
that, under the present system, the general body of the 
Institution is nob made aware of candidatures for ad- 
mission until the fact of a possibly objectionable election 
is announced. Members living in or near London, and 
making regular use of the Institution library and other 
facilities, have the opportunity of learning what applica- 
tions are pending, and may thus be enabled to make 
counter-representations in the proper quarter, to cast 
an adverse ballot, and possibly to induce a limited 
number of members to do likewise. But the odds 
against these few members knowing the career and 
qualifications even of London candidates, let alone 
provincial and foreign, are simply overwhelming. It 
may, no doubt, seem a big step to advocate, but it is 
none the less certain that until the system of furnishing 
each member of the Institution with a verbatim copy of 
each application and list of signatories be adopted, no 

rantee of adequate inquiry can be assured. My own 
Belief is that, if this were done, the information communi- 
cated to the Council would be of such a full and enlighten- 
ing character that many applications now passed for 
ballot would be dropped before that stage, and that, 

ibly, no change in the existing system of personal 
Palloting would be called for. But if that change were 
found desirable after all, it should be made. The Ameri- 
can Society of Civil Engineers adopts both these methods 





(full information to members and subsequent ballot by 
posted voting papers), and I see nothing in our English 
conditions tending to invalidate such areform. But, if 
such there be, I hope the present letter may lead those who 
differ from my views to state their own in detail, and 
thus assist in the expression of all shades of opinion on 
this subject. 
SypHon, 





LEAKY BOILER TUBES. 
To THE Epriror or ENGINEERING. 

Sir,—Having had many years’ experienve as a sea-going 
engineer, and having had my share of trouble with leaky 
tubes in steam boilers, I beg ate to forward you my ideas 
oa this subject, as also a form of tube which I consider 
will meet the difficulty in a practical form. 

It is clearly proved that the use of the Chatham non- 
conducting ferrule has temporarily solved the problem 
that want of water space has been the cause of leakage ; 
however, who can tell if, on renewing these, along with 
the used-up ferrule comes the part of tube, in shape of 
rust and scale (very probable), and in such a case the 
boilers have to be again retubed. The accompanying 
sketch shows a tube which I imagine will practically suit 
in such a state of affairs, as also in future construction. 

This sketch shows the form of tube screwed into a tube- 
plate, having between the tube and plate an annular water 
space A—all parts exposed to heat, thin metal surface, 
































and the tube being reduced in diameter at B, sufficient 
0 is left for steam escape and water circulation. 

here the two diameters meet exists an expansion joint, 
and every tube being a stay, the tubeplate is strengthened 
against buckling. 

Sketch No. 2 shows a tube made in two separate 
pieces, the shorter part containing the annular joint 
inserted from the combustion chamber end, and its corre- 
sponding piece from the smokebox screwed into the other. 

Toinsure a Sp ay joint in the tubeplate, this ought to be 
eated around the holes to the smoking oil test, it being 
understood that the tube and plate are slightly tapered. 

Ihave omitted to add in sketch No. 1 that in usin 
very thin tubeplates the tube can be made to pho me 
sufficiently to receive a lock nut. 

I may add that this form of tube is protected under 
the Patents Acts. 

I am, Sir, your most obedient servant, 
ALEXANDER SIME. 





CAPITAL AND LABOUR. 
To tHE Eprror or ENGINEERING. 

Srr,—A neglected education in Evacustacian doctrines 
and the Phipsonian philosophy prevents me from follow- 
ing the arguments of their great originator, who concludes 
a letter to your journal by indirectly blaming “ land- 
owners and financiers” for turning over some ‘* 600 
millions a year,” which enormous tribute effectually 
prevents either industry or enterprise from obtaining 
more than ‘‘a very meagre reward.” May I ask, if these 
600 millions be not annually placed in a stocking and 
hidden in some back garden, what becomes of them ? 

Evidently “industry and enterprise” cannot have 
much to do with their second turn-over, according to Mr. 
Evacustes A. Phipson. Take the case of a landlord 
with a rental of 100,000/.—there are not many of them, 
but each one is about as big a bogey to a Phipsonite as it 
is ible to conceive. Take the case of this bogey man. 
What does he do with his 100,000/.? As a matter of fact, 
no one, however wealthy, at any time holds back or 
diverts from ‘‘industry and enterprise” more than the 
few pane shillings, and pence he carries in his pocket ; 
all the rest of his wealth is circulating and doing good 
to this, that, and the other. Be he philanthropist or be 
he miser, it matters not one jot. Of the two, the former 
is the less useful person, as he frequently retards the 
action of those natural laws which we are only commenc- 
ing to understand ; whereas the latter banks his money, 
and civilisation does the rest; luxuries produce extra 
trading, trades require trained labour. Millions of acres 
which now subserve our luxuries, and are therefore useful 
not only to the users of these luxuries, but to the producers 
of them (viz., the traders and their armies of industrious 

ple), would be useless to mankind if the necessities of 
ife only were regarded. Mahogany would not be cut, 
only deals. It would become a deal table and potato 
patch world, without the power to support the population 
which now exists upon it. Those who envy the rich 
are too apt to forget these things, if, indeed, they are ever 
told them ; and they would do well to remember that 
however —— @ man may be, he cannot eat more than 
a pound of beef per diem. To listen to some of the 
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ranting jackassess that attempt to misrepresent the 
universal fitness of things, as ruled by nature, one would 
suppose that the bogey man before mentioned, himself 
ate 100,000 pounds of beef perannum. Hecannot. He can- 
n»t even destroy as much food asahardy navvy. His man- 
sion, his hunting, his feasting, his very indigestion all em- 
ploy labour. His luxuries simply collect and support a 
numerous retinue. What harm, if the people like it? If 
men have souls, a footman has a soul as well as a miner. 
If there were no footmen, there would be too many miners. 
Mr. Phipson’s Arcadia seems to be a co-operative farm on 
a highland in Africa, third-rate medical advice (if any), and 
no music, dancing, or fun. Gothere, oh Mr. Phipson, stay 
there, and answer this letter in the principal journal of 
the Hinterland. 
J. T. BucKNILL. 








“TRANSITION CURVE FIELD-BOOK.” 
To THE Eprror or ENGINEERING. 
Sir,—Referring to your notice of the ‘Transition 
Curve Field-Book” in your issue of December 8, the 


formula quoted by you, offset = 3 (1 — cos a), is cer- 


tainly a very rough approximation when applied to the 
cubic parabola of central angle 15 deg. and upward, and 
my neglecting to state that the proposition of which 
this formula is the expression is applicable “y with 
very small central angles, seemed to invite the judgment 
you have pronounced. 

But when applied to the cubic parabola of central angle 
3 deg. 36 min. (which corresponds to the transition curve 
of six stations), the error is very little more than 1 per 
cent., and with central angle 1 deg. 30 min. (correspond- 
ing to the transition curve of four stations), the error is 
about one-fourth of 1 per cent. 

By following the lead suggested by the relations ex- 
pressed in this formula within very narrow limits between 
the cubic parabola and connecting circular curves, I suc- 
ceeded in determining the laws of the transition curve, of 
which the deflection angle at B C is one-third of the central 
angle to the nearest minute up to about 15 deg., and also 
its relations with connecting circular curves. 

However unsatisfactory this formula may be as applied 
to the cubic parabola, it does apply with results very 
closely approximating correctness to the transition curve, 
which is the basis of all rules, problems, and calculations 
following page 6 of the ‘‘ Field- Book.” 

The maximum discrepancy is at station 12, where the 
central angle is 14 deg. 24 min., which is the limiting 
angle of the transition curve as adopted by me. In 
amount this discrepancy is below 1 per cent., and de- 
creases with the central angle. This will now be veritied. 

Calling the station, or chord number, N, and express- 
ing angles in minutes, the central angle a from BC to 
any chord station N =6 N?; the deflection angle A at 
B C between main tangent and any station N = 3 ; 
and the angle of inclination i between main tangent and 
any chord from N to N +1 =a + o +3 


Referring to the General Table of the ‘‘Field-Book,” 
these angles i are recorded along the diagonal at bottom 
of Table. The quantities X and Y are the sums of the 
natural sines and cosines of angles ¢ multiplied by 100, 
and, therefore, are the ordinates of the transition curve of 
100 ft. chords. Testing the angles by these ordinates, 


> = tang a, and > si = tang ¢ for the 100-ft. chord 


between X' and X. The degree of circular curve con- 
necting at N is D deg. = 0.2N. Testing by angles and 
ordinates, D deg. = 

5730 sin ax 

Yx —Yx 
to the nearest minute. . 

From Fig. 2 of * Field- Book, ’ offset=L K - R versin a, 
and for the 100-ft. chord transition curve of the General 
Table connecting at N with circular curve of radius R this 
formula becomes offset = Xx — Rw versin ay . 

When N = 12; X = 100.083; a = 14 deg. 24 min. ; and 
TD deg. = 0.2 N = 2.4 deg. = 2 deg. 24 min., and from 
table of radii R of 2deg. 24min. curve = 2387.5. Sub- 
stituting these values , 

Offset = 100.083 — 2387.3 versin 14 deg. 24 min. ; 
and for a curve of 6(0 ft. radius connecting at station 12, 


100.083 
2387.5 
= 600 (.04192 — .03142) = 6.30. 

By the formula 


Offset = 600 — versin 14 deg. 24 min. ) 


3 (1 — cos a). 


Offset = 200 (1 — .96518) = 6.28, 

When 
N =10; X = 58.053; D deg. = 0.2N; and R= 2864.93, 

The two formulas then give 

Offset = 600 / 58.053 __versin 10 deg. ) 

\ 2864.93 
= 600 (.02026 —.01519) = 3.04; and 

Offset = 200 (1 — .98481) = 3.04. 
When N = 8, both formulas give offset = 1.25. 
From table of radii, the D deg. corresponding to 600 ft. 


to the nearest minute = 9 deg. 34 min. = 9 567 deg. By 
the formula of the General Table, offset = » and a 


Q- 
D deg. 


9.567 deg. curve connecting at stations 12, 10, and 8, 


: ; 302 _ , 29.081 _ ; 
vee gives offsets 9567 = 6.30; 9.567 3.04 ; 
.912 


and 
9.567 

For setting out the transition curve with a theodolite, 
deflection angle at B C in minutes = 2 N?; central angle 
in minutes =6 N*. For setting out the same curve by 
ordinates, with X and Y taken from the General Table, 
ordinate x = 9-2 ee and ordinate y = as aes 

The error to which you have called attention, requiring 


offset = 3 (1 — cos a) to be confined within very narrow 


limits of central angles when applied to the cubic para- 
bola, has now been shown not to affect the correctness of 
the results given by the rules and formulas of the ‘‘ Tran- 
sition Curve Field-Book,” as applied to the transition 
curve, 


= 1.26. 


Your obedient servant, 
Conway R. Howarp. 
121, Saratoga-street West, Baltimore, Maryland, 
January 24, 1894. 





AMERICAN v. ENGLISH RAILWAY 
CARRIAGES. 
To THE Eprror oF ENGINEERING, 

Sir,—The letter by ‘‘A Carriage-Builder,” in your 
issue of February 2, represents very fairly the kind of 
arguments which are used from time to time in favour of 
the English railway carriage, as compared with the 
American car. But few who have experienced both forms 
of conveyance will be inclined to favour the English 
carriage, as your correspondent does. 

‘* A Carriage-Builder ” begins by referring to the greater 
number of accidents on American railways, and evidently 
wishes it to be assumed that this is due to the form of car 
used. But he ignores the fact that there are five times as 
many miles of railway in the United States as in Great 
Britain, and that many of the lines are admittedly very 
inferior in construction to the massive and excellently 
maintained railways to which we are accustomed on this 
side. As a matter of fact, the American car, with its 
elastic bogie-truck, will ride safely over a road where an 
English carriage, with its more rigid wheel base, would 
be derailed. The easier riding of a bogie carriage is an 
admitted fact, and some years ago experiments on the 
Midland Railway proved that they are considerably 
easier of traction. English railways are adopting the 
long carriage with bogies more and more, and some 
English bogie carriages are longer than some American 
cars. 

‘A Carriage-Builder” admits that the compartment 
system is objectionable, on account of the danger to a 
solitary passenger from assault by a rogue or madman. 
It is a most serious objection to the system. Cases are 
constantly met with of such assaults committed or 
attempted, and it is not unreasonable to assume that 
many more take place which do not come to light. His 
letter also states that the passage through the American 
car is obtained by making the car about 20 in. wider than 
an English carriage. This is, as a rule, an exaggeration. 
There are cars in the States as wide as 10 ft. internal 
measurement, but these are exceptional. The internal 
width of a Pennsylvania standard car is 8 ft. 6in. Most 
English carriages are 7 ft. 6 in., but there are many 8 ft. 
wide (internal measurement). The carriages on the Dis- 
trict Railway, on the Isle of Wight Railway, and some 
on the South-Eastern Railway are 8 ft., and the Metro- 
politan are 7 ft. 10in. The Pullman cars in use on 
English lines, and some English sleeping and dining car- 
riages, are 8 ft. 2 in. 

The American car seat is certainly bad, but that is a 
matter of detail, and can easily be improved upon. The 
dining cars on the northern lines are practically the 
same in internal arrangement as American cars, with the 
advantage of being fitted with the English form of seat. 
Your correspondent’s suggestion that an American car is 
more dangerous, in case of sudden stop or jerk from acci- 
dent, is purely theoretical. I am inclined to think that 
the davger from splintered partitions is more real than 
the possibility of the seats carrying away bodily. The 
stove is a danger, but itis becoming obsolete, and steam 
heating is being substituted. Some of the States have 
passed laws requiring railway companies to do away with 
the stove inside the car. 

‘** A Carriage-Builder ” ends his letter by saying that, 
‘*asa matter of comfort in travelling, the third-class pas- 
senger here is even better off than the first-class passenger 
in America, setting aside travellers in parlour and saloon 
cars.” His experience in third-class travelling must, I 
should think, have been confined to the dining car trains 
running north. Ihave no hesitation in saying that the 
ordinary American car is immeasurably superior to the 
ordinary third-class carriage in England. It is more 
roomy, has lavatory accommodation, rides more easily, 
and is warmed. I must admit that it is warmed too 
much, but that is due to the habits of the people, who 
like a temperature that is unbearable toan Englishman. 
Five a side in a third-class carriage is a condition of dis- 
comfort which cannot be attained in an American car, or, 
indeed, anywhere else. 

Yours obediently, 
C. J. ANDERSON. 

Guernsey, February 8, 1894. 





To THE Eprror or ENGINEERING. 
Sir,—Kindly permit me to correct a few inadvertent 
errors in my letter of February 6, published on page 208 
of your issue of February 9. 


framed with wooden diagonals and iron vertical tie-rods, 
not vice versd, the diagonals being in compression. 

2. Weight of carriages: The six-wheeled second-class 
carriage by Putiloff weighs 20 tons, the weight of the 
third-class being 18.5 tons. It is but fair to add that 
these weights include continuous brake apparatus and 
gear, and hot-water heating. The Moscow Railway’s 
carriages have also Pintsch gas lighting. 

3. Gauge of railway : The gauge of the Russian lines, 
as your readers are aware, is 1.525 metres, or 9 centimetres 
wider than the Stephenson gauge—a good thing per se, 
but an effectual hindrance to international traffic. 

With reference to strains of running gear, ¢prings, 
and bogie frames produced by lateral shocks, it is obvious 
that these will be less as the width of gauge is greater, 
the resistance of the springs acting on a longer leverage. 
Whence the remarkable steadiness for which the Great 
Western broad-gauge trains were famous. 

Thanking you for kind insertion, I remain, 


Yours truly, 
London, February 11, 1894. Novoye VREMyA, 





GLASGOW BRIDGE. 
To THE Eprror or ENGINEERING. 
Str,—The pry account you give in your issue of 
February 16 of the Glasgow Bridge will be amusing to 
many, but all civil engineers will deplore the demolition 
of one of Telford’s last works. 
Why cannot the case be met by sheet-piling, as suggested 
by Mr. Deas, or even by a double row both up and down 
stream, with concrete between each double row? The 
ground must be bad indeed if this would not stop the 
scour. Then, to increase the bearing area and prevent 
the scour between the concrete dams, place inverted 
arches, piling the area and concreting as well if necessary. 
Such a remedy would stopall scour, increase the bearing 
area, and render the bridge safe for ages to come at a 
moderate cost. It could be widened, if necessary, by sink- 
ing cylinders, &c., as shown in Fig. 8 on page 232. 
After the piling and concrete had been placed, one bay 
could be treated at a time by means of floating caissons 
on either side of one bay, and thus enable the inverts to 
be executed in the dry. Two caissons would serve for the 
seven arches, 
Yours truly, 


ANTI- VANDAL. 
London, February 16, 1894. 





WARMING RAILWAY CARRIAGES. 
To TuE Epitor oF ENGINEERING. 

Srr,—If Mr. Charles Clinton, who writes under the 
heading ‘‘ Great Western Railway Service” on page 239 
of your issue of the 16th inst., will apply to Mr. W. Ss. 
Laycock, Victoria-street Works, Sheffield, he will be able 
to obtain particulars of the admirable system of railway 
carriage heating adopted on the Great Northern, Lan- 
cashire and Yorkshire, M. 8S. and L., and other lines in 
place of the ‘‘ tin boxes.” 

: Yours truly, 
Birmingham, February 19, 1894. J. Rawiiys. 


To THE EprTor oF ENGINEERING. 

Srr,—I see that in Mr. H. A. Garratt’s letter on the 
Great Western Railway, published on page 269 of Enct- 
NEERING, February 23, he says the Great Western Rail- 
way have broken the ice by having carriages heated by 
pos from the engine. The London and North-Western 

ailway Joint Stock broke the ice first, if I am not mis- 
taken. The 2.30 train from Euston to Glasgow has the 
heating apparatus on. 

I sm, Sir, yours, &e, 
C. J. Tompson. 

Penfillan House, Sandgate-road, Folkestone, Kent. 





RAISING STEAM BY TOWN’S REFUSE. 
To THE Eprirok oF ENGINEERING. 

Sir,—I have just noticed your report in issue of Feb- 
ruary 16 respecting ‘‘ Raising Steam by Town’s Refuse,” 
and desire to confirm your statement respecting the 
burning of refuse in a Cornish boiler. For nearly two 
months the Lancashire boilers at the Reading sewage 
pumping station have been fired with house refuse un- 
— in any way. Engines indicating 70 horse-power 

ave been supplied with steam continuously throughout 
this period. he rate of combustion has been about 
} ton per hour - furnace, or 24 tons per day for the two 
boilersin use, The draught through furnaces is increased 
by means of steam blowers. A good serviceable clinker 
is produced. There has been a total absence of nuisance ; 
no complaint of any sort has been received. I inclose a 
copy of a recent report dealing with the financial aspect 
of the question. 

Tam, Sir, yours obediently, 
ARTHUR E, Coins, 
Borough Engineer and Surveyor. 
Town Hall, Reading, March 2, 1894, 


The following is an abstract from the interesting re- 
port which Mr. Collins has been good enough to send us: 

**T have now been able to obtain enough information 
respecting a: cost, &c., of collecting and 
disposing of house refuse to be able to place reliable 
estimates before you dealing with this matter. 

**T find the cost of collecting refuse and boating it to 
Manor Farm, including canal tolls, unloading, &c., 
amounted in 1890-91 to about 26287. The cost of collect- 
ing refuse and tipping it at Coley Recreation Ground 
1892-3, amounted to about 2120/. The tip at Coley will 
only last a few months longer. I estimate the cost of 





1. Sides of Vladikavkaz bogie carriages: These are 
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Lock pumping station and boating the remainder to 
Manor Farm will be 2160/. per annum. During such time 
as about one-half can be disposed of at Blake’s Lock and 
the remainder at Coley, the expenditure will be 2000/. per 
anuum. 

‘** These figures show a saving effected by reduced cost 
of collection because of a shorter average journey to tip, 
and by dispensing with one-half of the cost of boating, 
&c,, of 4687. per annum, or as long as Coley Recreation 
Ground is available and boating is entirely dispensed 
with, at the rate-of 628/. per annum, Turning now to the 
question of coal and coke versus house refuse at the heat- 
producer to be used at Blake’s Lock sewage pumping 
station, the short time run per annum under steam since 
the turpines and pumps were improved in 1891-2, which 
will not, I think, average more than twelve weeks ina 

ear, also the great saving in cost of fuel effected since 
ay, 1892, by the use of refuse coke to keep the boilers 
hot and maintain the draught in chimney for sewer venti- 
lating purposes, there is not much room left for saving in 
fuel. Onthe other hand, such a large quantity of refuse has 
to be handled, and the percentage of clinker requiring to 
be removed from the furnaces is so high (about 30 per cent. 
in weight of refuse fed into furnaces), that the labour 
charges for stoking, &c., are necessarily heavy, unless 
mechanical means be adopted to feed and clean the fur- 
naces and clean the flues. 

“The cost for fuel and labour for running the boilers, 
engines, or turbines, as the case may require, for an 
average year is now 520/. If the turbines and coal and 
coke be dispensed with and the engines worked continu- 
ously from year’s end to year’s end, the cost will be 665/. 
per annum, showing an increased cost of 145/. 

‘* Combining the cost of collecting refuse and disposing 
of one-half of it at Manor Farm and the other half at 
Blake’s Lock, and comparing this with the cost of dis- 
posing with the whole of the refuse at Manor Farm and 
working the pumping machinery at Blake’s Lock in the 
ordinary way, it will be seen that a net saving of 3230. 
per annum may reasonably be expected. 

‘*T have not taken any credit for the hard clinker, fine 
ashes, or flue dust produced, as, notwithstanding their 
valuable properties, I think that on the average it will 
be found these products will cost as much to dispose of as 
they will produce. 

‘*Tf mechanical furnace feeding and cleaning and flue 
cleaning appliances be provided at an estimated cost not 
exceeding 1000/., I am of opinion that a further saving of 
100/. per annum would be effected after allowing for 
interest and sinking fund and depreciation. 

‘* The fact should not be lost sight of that the cost of 
loading and unloading the boats taking the refuse to 
Manor Farm could be materially reduced by raising and 
extending the brow where the scavenging carts tip at 
County Wharf and fitting it with hoppers so arranged as 
to make boats practically self-trimming, by providing 
truck bodies to fit the boats, a steam or oil engine loco- 
motive crane at Manor Farm to lift truck bodies from 
boats on to trucks running on portable rails laid to where- 
ever refuse may be required on farm. The locomotive 
crane would, after emptying a boat, draw the train of 
loaded trucks to the desired point, discharge the trucks, 
draw train of empty trucks back to boats and place truck 
bodies on board. 

‘From inquiries I have made I do not think the saving 
in labour charges on the handling of only one-half the 
towa refuse would be sufficient to recoup the corporation 
for the initial cost of these appliances.” 





COMPOUND LOCOMOTIVES. 
To THe Eprror oF ENGINEERING. | 

S1r,—From observation of compound locomotives when 
shunting or backing on to their trains, I am inclined to 
believe that in addition to bsing faulty in the steam dis- 
tribution, these engines are in want of some means of 
‘* bleeding ” the * receiver,” so as to render them more in 
hand. hen shunting or backing with a simple engine 
the drivers seem to judge their distance to a nicety, and 
can bring the engine up smartly without a jerk, but with 
a compound they back on very slowly, and require to 
manipulate the regulator handle a good deal before they 
reach the position desired. This, no doubt, is explained 
by the fact that at most only half a revolution of the 
simple engine is required to exhaust the steam chest after 
shutting off steam, while in the compound, in addition to 
the part of a revolution required to exhaust the high- 
pressure chest, the steam so exhausted requires still 
another part of a revolution before it is exhausted from 
the low-pressure chest ; in fact, oftener than not, I have 
observed a full revolution and a half being made, although 
the engines had no ‘‘ way ” on them. 

The repeated opening and closing of the regulator suffi- 
ciently accounts for any jerking after the compound is 
home against the buffers, as the steam that has been 
necessary for turning the low-pressure crank off the centre 
just when getting home must find its way to exhaust or 
meet with some resistance from the train sufficient to 
overpower it. On some American compounds I believe a 
check valve on the “ receiver ” is provided with a handle 
for opening it immediately after shutting off steain, but 
as this entails an extra movement on the part of the 
driver and considerable cost in manufacture, ‘‘ bleedin 
the receiver” after this fashion is not likely to recommen 
itself. The obvious arrangement would be one in which 
shutting off steam by the regulator opened the ‘‘ receiver ” 
to the atmosphere, or some arrangement of automatic 
starting valve, which also would accomplish the opening 
of the “receiver” to the atmosphere immediately the 
pressure in the high-pressure chest became less than that 
existing in the ‘‘ receiver.” The latter arrangement I con- 
sider would be the best and simplest way of accomplishing 
the desired end. 


In reply to the remarks of your correspondent Mr. 
Tyrrell, [ may say I did not look at an illustration in 
** Railway Machinery ” at all, but at a copy of a sketch 
dated March 1, 1853. Thanking you, 

I am, yours truly, 
Jas. DuNLop. 

240, Wallgate, Wigan, March 3, 1894. 





ELECTRIC LIGHTHOUSES. 
To THE EDITOR OF ENGINEERING. 

Sm,—In a letter in your issue of the 9th inst., Mr. 
Preller refers to Mr. D. A. Stevenson’s two versions of 
the luminous intensity of the flashes of the electric light- 
house at the Isle of May. The first intensity announced 
was 6,000,000 candles, the last 26,000,000 candles. Mr. 
| Stevenson will doubtless, ere long, furnish an explanation 
| of the great discrepancy between these figures. In the 
| Ineantime it may be of interest to mention that the 
| intensity of the Isle of May apparatus, with an arc light 
pec | by magneto-electric machines of the same size 
and type as those now in use, was measured photometri- 
cally at the South Foreland in July, 1885 (see Min. Proc. 
Inst. C.E , vol. lxxxvii., page 307). The highest intensity 
recorded, with two machines, was 1,840,000 candles. 
There was slight haze at the time, so that Eddystone 
lenses in biform, with 6-wick oil lamps, were giving at 
the same time 76,000 candles, instead of their normal 
clear weather intensity of 128,000 candles. If, therefore, 
the figure of 1,840,000 candles be multiplied by ene 
the intensity in clear weather of the flashes from the Isle 
of May Lighthouse is found to be 3,099,000 candles. It 
is conceivable that more careful installation of the 
apparatus at the Isle of May and improved working of 
the electrical machinery might raise the last-named 
figure to 6,000,000 candles. ‘To raise the latter again to 
26,000,000 candles, and maintain this intensity during 
fog, with the same plant, would seem a very clever feat. 
But Mr. D. A. Stevenson, is no ordinary lighthouse engi- 
deer, and his account of it may be looked for with 
interest. Yours truly, 

ALAN BREBNER. 
68, Victoria-street, S.W., February 21, 1894. 


THE POSITION OF MARINE ENGINEERS. 
To THE Epitor or ENGINEERING. 

Srr,—-The whole of the engineering profession afloat 
owe you @ most hearty vote of thanks for your timely 
article upon the above subject. 

It is a subject of vital importance to every marine engi- 
neer, as thesame influence and the same ignorance accen- 
tuate the discomfort and anxiety, and add to the “gall 
and wormwood ” that so often flavour the hardly-earned 
** crust” of the marine engineer, whether he be serving in 
the huge ‘“‘battleship,” the fleet ‘‘ greyhound of the 
Atlantic,” or in the unromantic but useful ‘‘ditcher” or 
es tramp.” 

In my opinion the whole question hinges upon “‘quali- 
fication ” and ‘‘ the authority who fixes the qualifications ” 
necessary to the holding of the position of a marine engi- 
neer. 

The Board of Trade, as far as it affects the position of 
the mercantile marine engineer, is but the ‘‘stop-gap” 
which was absolutely necessary, in the absence of any 
other properly qualified authority, to insure that “‘any- 
body and everybody ” were not pitchforked into positions 
where their ignorance and incapacity made them a source 
of danger to the general public. ; ; 

For the Royal Navy, the Board of Admiralty, in their 
double capacity of “employers” and ‘‘authority who 
fixes the qualifications,” have shown themselves to be 
unworthy of their trust, as regards the engineering pro- 
fession. They are the largest employers of engineers in 
the world, and at the present time are at their wits’ end 
to know how to raise the establishment of engineers to a 
proper level to meet the requirements of their service. 

For years efforts have been made to cause them, the 
Admiralty, to increase the inducements held out to young 
engineers to join Her Majesty’s service, but jealousy, 
ignorance, and prejudice have blocked the way, and now a 
determined attempt has been made to break down the 
‘* qualifications necessary for entry” (see advertisements 
in Hvarenate of December 22 and 29, 1892), so that while 
the Board of Trade is being petitioned by the engineers 
themselves to raise the standard of qualification, the Admi- 
ralty, who are the only other examining and certificate- 
granting authority, are ‘‘ levelling down,” and the depths 
they are prepared to go to, rather than “‘give in,” are not 
yet sounded, they may even reach to the notorious ‘‘’iley 
Lascar.” 

The time has now come when functions which, in the 
case of the Board of Trade, are foreign to its original con- 
stitution, and do not properly come under its cognisance, 
and in the case of the Board of Admiralty are being 
prostituted and degraded from unworthy and purely per- 
sonal motives, should be resigned into the hands of the 
representatives of the engineering profession, who are 
fully competent and willing, I believe, to assume the 
duties and the responsibilities, with the entire confidence 
not only of their fellows, but of the general public. — 

In needs not arguing in 1894 that the profession of 
engineering in all its many phases is second to none. 
Its importance to the welfare of humanity, and its influ- 
ence in the shaping of the history of the world, should 
place it upon a platform at least on a level with that 
occupied by the medical profession. 

If this be so, then it is surely time that the present 
‘* stewards and trustees, just and unjust alike,” should 
resign their positions, and that steps were taken by the 
various bodies representing engineering (whether they 
be civil, mechanical, electrical, or marine, and their 

















various offshoots and branches) to combine in one united 
action and form a Central Institute of Engineering, under 
Royal charter, with all the necessary power and 
authority to set the standards of qualification required 
for membership, &c., in the various branches of the pro- 
fession, to examine, and to grant certificates and diplomas; 
in fact, to take the same place in engineering that the 
corresponding authorities hold in medicine and surgery. 

The whole profession would be benefited and strength- 
ened, and the members take their proper places in the 
ranks of the learned professions, from the great engineer 
genius who conceives, plans, and directs the mighty 
works which cover a continent, to the grimy, greasy, and 
often forgotten ‘‘ watchkeeper below ” who does his level 
best to make the ‘‘ wheels go wound.” 

That the present system or want of system has utterly 
failed, the —— action of the Admiralty and your 
article on the position of marine engineers very plainly 
testify ; the only alternative is the Royal Institute of 
Engineering. 


March 1, 1894, 
EMPLOYERS’ LIABILITY. 


To THE Eprror or ENGINEERING. 

Srr,—In consequence of the action of the House of 
Lords, the Employers’ Liability Bill of 1893 has been 
obliged to be dropped, but I am nevertheless glad to read 
the letter of Mr. J. Speed on the subject, page 299. 

I maintain that it is in the interests of the men to be 
under the Act, and give the facts of a case which bears on 
the subject. 

In J uly, 1892, it will be remembered that a London and 
North-Western passenger train was thrown off the line at 
Melton Mowbray, the driver and fireman both being 
instantly killed. Hearing of the accident by telegraph, L 
arrived on the scene before anything had been moved, and 
before the arrival of the breakdown train, and therefore 
saw at once that the whole disaster was due to the perma- 
nent way. The road at this point was maintained by the 
Great Northern Railway Company, and as a pure matter 
of charity I took the subject in hand, and by means of 
the Employers’ Liability Act, or perhaps the fear of it 
more correctly explains the situation, caused the company 
to pay the sum of 5001. to the widow of the driver, and 
400/. to the widow of the fireman, without the case going 
into court. Now if this accident had taken place about 
100 yards south of the spot where it actually happened, 
it would have been just over the boundary, and on the 
lines worked by the London and North-Western Railway 
meee. 
What, then, would have been the result? The driver 
and fireman had both been compelled to “ contract out” 
of the Act, when running on the North-Western lines ; so 
that, instead of obtaining 500/. and 400/. respectively from 
the London and North-Western Company, they would 
have had no claim against that company, and would only 
have received about a paltry 100/. from the insurance 
fund, and even of that amount the greater part would 
previously in past amy have been deducted weekly from 
the men’s wages. It is usual to speak of men contracting 
out, but the fact is that the men are compelled to sign 
a contract to prevent their widows obtaining legal com- 

msution from the company in case of the husbands 

ing killed by the admitted fault or neglect of the com- 
pany. 

After reading the details of the Melton case, can Mr. 
Speed still believe that contracting out is an advantage to 
the men? That it is an advantage to the companies of 
course I well know. 

The letter of your correspondents ‘‘ Employers,” page 
299, seems not to refer to the question of ** contracting 
out” as much as it does to the whole subject of com- 
pensation. 

It is quite true that “‘ Employers” can insure agaiast 
accidents, and I see no reason why they should not, but 
the insurance company will then inspect their works and 
compel the employers to fence the dangerous machinery, 
thus ‘‘ safety” for the workmen will be obtained just as 
quickly as if directly under the Act. 

I am aware, as “‘ Employers” point out, that 
directors of railways are members of the House of Lorde, 
and that they have for the present killed the Employers’ 
Liability Bill, but we all know that when the wish of the 
country is clearly expressed the Lords constantly 
retire. The wish of the railway men throughout the 
country is most strongly against ‘‘ contracting out” in 
any form, and nothing is more certain than that at the 
next 9. election only members of Parliament or 
candidates will obtain seats who promise to vote against 
“contracting out.” When we consider the extremely 
strong feeling that exists on the subject, and that the 
Employers’ Liability Bill will very soon have to be passed, 
it is to be regret that the House of Lords took up a 
position in favour of ‘‘ contracting out” which it will be 
unable to maintain against the wishes of the working 
men, and especially the railway men, of the country. 

Several meetings of the servants of the London and 
North-Western Company have lately been held, and have 
voted strongly against coensting out, and there is no 
doubt that vast numbers of men who have been compelled 
to ‘* contract out ” would gladly be placed under the Act 
if they had a free choice. 


Comme Ix Favr. 





Yours truly, 
Ciement E. Srrerron, C.E. 
Saxe-Coburg House, Leicester, March 2, 1894, 





VARLEY TESTIMONIAL FUND. 
To THe Epiror or ENGINEERING. 
S1r,—We beg to inform the readers of your paper that 
the accounts of the Varley Testimonial Fund must be 
closed on the 15th of the current month. We therefore 
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make a last appeal to all those who have in any way or 
other benefited by the invention of the dynamo, com- 
und coupling, and other matters with which Mr. 
arley’s name has been so largely associated, to send in 
a subscription to the undersigned before the above-men- 
tioned date. 
Yours faithfully, 
A. Strou, Hon. Treasurer. 
R. E. Crompton, Hon. Secretary. 
Thriplands, Kensington-court, London, W., 
March 2, 1894. 








THE EIGHT-HOURS DAY. 
To THE EprTor oF ENGINEERING. : 

Srm,—As there appears to be some little uncertainty as 
to the best time for dinner under the eight hours for six 
days, or forty-eight hours a week system, will you permit 
me to make a suggestion through the best medium for 
reaching the proper quarters? 

Ordinary days, 8 till 12.15 and 1 till 5.30. Saturdays, 
8 till 12.15. 

This arrangement gives 4} hours’ work for the morn- 
ing, and 44 for the afternoon, with a long Saturday after- 
noon off. It also has the advantage of finishing the 
morning’s work at the same hour every day of the week. 

I am, Sir, your obedient servant, 
V. DE MICHELE, 

Higham, Rochester, March 4, 1894, 





WINDMILLS FOR RAISING WATER. 
To THE Eprror or ENGINEERING. 

Sir,—One of your correspondents, undersigned ‘* Scoop 
Wheel,” bas, in ENGINEERING of February 9, asked for 
information about windmills for lifting water from 3 ft. 
to 8 ft. 

Windmills in connection with a worm are very much 
used in this country for lifting water to a moderate height, 
and Messrs. S. Friehs Efterfélgen, Aarhus, Denmark, are 
well up in that question. 

I shall be much pleased if this information will be of 
use for your correspondent. 

Yours very truly, 


A. HANSEN. 
Kjobenhavn C., February 25, 1894. 





GERMANY AND THE West InpiKs.—A German line of 
steamers is to be started from Hamburg to Jamaica and 
the West Indies. 





Pitz Drivinc.—At a meeting of the Society of Engi- 
neers, held at the Town Hall, Westminster, on Monday 
evening, March 5, 1894, Mr. G. A. Goodwin, President, 
in the chair, a paper was read 7 Mr. Henry O’Connor 
on “Pile Driving.” The author having remarked upon 
the difference in the formule suggested by different engi- 
neers for calculating the weight required to sink a pile 
further in the ground, exhibited a diagram giving the 
result of these calculations for two piles, which showed 
that by one formula — 72 tons would sink the pile 
further, whereas by another formula it would take 300 
tons. This great difference was accounted for by the 
various strata of the ground through which the pile was 
driven, and which the author said was not sufliciently 
allowed for, and showed a system which he had adopted 
of finding out the resistance of each layer of the ground, 
and the force required to withdraw a pile. The author 
then went on to describe the steam pile-driver used to 
drive the piles which afterwards had to be withdrawn, 
and then touched upon the breaking load of a pine pillar, 
and the side pressure, which would be exerted at the 
moment of impact, and the method of obtaining the re- 
sistance of the ground, which would be offe to the 
pile when it had been driven home. The author next 
mentioned some experiments he had made on the force of 
the blow, from a monkey falling different heights, and 
pointed out that the friction against the guides of the pile- 
driver reduced the blow which the ordinary calculation for 
a falling weight would indicate. The author described the 
difficulty which had been recently experienced at Beckton, 
in getting a large number of cast-iron piles to stand a 
specified test, and showed various shoes for fitting on the 
bottom of the piles to prevent them sinking through the 
thin stratum of ballast which was found there; he then 
pointed out the shape which the pile was afterwards made, 
and which had the desired effect ; he then passed on to 
the effect which the interposition of a hard wooden dolly 
had upon the blow given by a falling ram, and showed the 
results of certain experiments to ascertain the loss of 
effective blow upon the pile. He then gave the result of 
a test load placed upon a cast-iron pile, which he had 
driven to a te * -f # in. set, for four 5-ft. blows of al-ton 
ram, and show. 1 a sketch of a continuous action steam 
_ used to drive a large number of cast-iron piles. 

"he author then mentioned the enormous blow given in 
America, when driving a large number of piles, and the 
effective blow which the pile would receive at the moment 
of impact, the large blow causing many of the pile tops to 
crush. The author having stated what he would consider 
asa safe load on a wooden pile driven in such strata, as 
he had already mentioned, as that in which a very large 
number of piles had been driven under his superintenden 
showed a diagram which he had recently got out, aa 
which was the result of an enormous number of calcula- 
tions, by which the safe load on unsupported cast-iron 
columns might be easily and rapidly found. The author 
in conclusion gave some comparative res as to the 
cost of driving a wooden pile, a cast-iron pile, and making 
the smallest workable excavation and concreting the 
same, showing that the cast-iron pile cost about three 
and a half times as much as the wooden one, while the 





excavation cost about eight times as much. 


THE LIVERPOOL OVERHEAD RAILWAY. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 27, Mr. Alfred 
Giles, President, in the chair, two papers were read relating 
respectively to the construction and the electrical equip- 
ment of the Liverpool Overhead Railway. 

The first paper, entitled ‘‘The Liverpool Overhead 
Railway,” by Messrs. J. H. Greathead and F. Fox, 
MM. Inst. C.E., began with a history of the undertaking, 
which was the practical solution of a difficulty first ex- 
perienced forty years ago, namely, the provision of better 
communication for passengers along the vgs (now 
extending to 64 miles) of the Liverpool Docks. The ele- 
vated railways in New York had n highly successful 
in meeting the wants of the travelling public, but were 
attended by several inconveniences. There were no 
parapets and no floors, the sleepers being placed directly 
on the top flanges of the girders. The result was that, as 
the railways were worked by steam locomotives, cinders, 
oil, and water dropped into the street; fine shavings 
from the rails and tyres fell on the ae, and 
in one case, at least, a locomotive had fallen bodily into 
the street. Mr. A. G. Lyster, who had minutely studied 
the New York system and reported thereon to the Liver- 
pool Corporation, had expressed himself in favour of an 
overhead electrical railway, and after some delay an Act 
was obtained in 1882 by the Mersey Dock Board for the 
construction of a double line of 4 ft. 84 in. gauge. The 
estimate for this, fully equipped and worked by elec- 
tricity, was 466,000/. The structure was intended to con- 
sist of plate girders, with overhanging continuous foot- 
ways having parapets of iron lattice-work, with the rails 
laid upon greenheart planking, the whole being supported 
by columns of partial lattice-work placed in the normal 
structure, one on each side of the lines of dock railway. 
Owing to the fact that many influential members of the 
Dock Board were unwilling to embark upon railway 
management, the undertaking was in 1887 leased to the 
present Liverpool Overhead Railway Company, by which 
the line was constructed. 

The length of railway at present worked was 5 miles, 
but would ultimately be 64 miles. In the structure 
decided upon the columns were —— vertically under 
the ends of the main girders, about 22 ft. apart from 
centre to centre, allowing sufficient width for two lines of 
standard gauge with the usual 6-ft. way, and admitting 
the use of carriages 8 ft. 6 in. wide. Local circumstances 
in many cases did not, however, admit of the columns 
og J placed immediately upon the main girders, and 
the latter were then carried upon cross-girders outside 
the line of columns. For considerable lengths also the 
columns had to be embedded in the boundary and ware- 
house walls. Owing to the presence of the dock lines 
below, cross-bracing of the piers in the usual way was im- 
possible, and it was necessary to give to the columns and 
to the shallow cross-bracing connecting them at the top 
sufficient strength and rigidity to resist the lateral stresses 
due to wind-pressure, and, on curves, to the centrifugal 
force resulting from the motion of the trains. 

In carrying out the works no special difficulties arose 
in connection with the foundations of the piers. In 
places where rock was not reached, masses of concrete 
were deposited of sufficient extent to insure the maximum 
load on the base not exceeding 1 ton per square foot. In 
excavating for the foundations the sill of the first dock 
made in Liverpool was discovered, and several lengths of 
old water pipes, consisting of trunks of trees bored out 
and fitted together, were brought to light. Owing to the 
railway being placed immediately over the dock lines, the 
latter were in many cases diverted, straightened, and im- 
proved. Thecolumns supporting the viaduct consisted of 
two steel channel bars riveted to two steel plates, forming a 
boxcolumn with all the rivet heads outside. These columns 
were grouted into cast-iron sockets bedded in and bolted 
through the blocks of concrete. Cast-iron bumpers filled 
with cement concrete protected the columns from injury 
from passing wagons. The normal span was 50 ft., but 
longer spans up to 98 ft. and shorter ones of about 30 ft. were 
required in some cases. Up to 75 ft. span, the height of 
the girders above the rail level did not exceed the plat- 
form height, and plate-girders were used. In longer 
spans bowstring girders were used. Between the girders 
was fixed Hobson’s arched-plate flooring, consisting of 
Fg plates bent to a radius of 12 in., with a flat surface 

in, wide on the top, riveted to intervening T-bars, and 
made water-tight by asphalte run in the V-channels be- 
tween the arches. The structure was so designed that 
the spans could be put together and riveted up with 
floor complete at one or both ends of the railway, and 
be then transported over the completed portion of the 
structure to placed in position. A special form of 
erecting machine was provided, consisting of two lattice 
— standing upon legs resting on the ground at the 

ront end, and at the hinder end upon a carriage running 
on rails on the viaduct. These girders were placed at 
such an altitude as to allow the trolley carrying the suc- 
ceeding span to be rolled along underneath them. On 
these lattice girders were placed two travelling cranes, so 
arranged as to lay hold of the spans on arrival, run them 
forward, and deposit them in their permanent position 
upon the columns which had been erected in advance. 
The average time occupied by this operation was one hour 
per span. 

In the course of the work several opening bridges had 
to be provided, which were descri and illustrated in 
the paper, as were also the stations, permanent way, and 
rolling stock. 

The tutal quantity of iron and steel in the structure 
was about 22,000 tons. The total capital cost, including 


equipment and all other charges, had been 550,000/., or 
about 90,000/. per mile of railway. The line was formally 
opened by the Marquis of Salisbury on February 4, 1893, 


and was opened for traffic on March 6 following. The 
electrical system of working was completely successful, 
a five-minute service of trains being maintained with per- 
fect regularity and without mishap of any kind. On the 
last August Bank Holiday about 40,000 passengers were 
carried in the space of eight hours. 

The second paper was entitled ‘‘The Electrical Equip- 
ment of the Liverpool Overhead Railway,” by Mr. 
Parker, M. Inst. C.E. 

The plant was required to run a three-minute service 
on six miles of double track. In designing it, curves 
were drawn of the energy required at any point along the 
line of one loaded train with various accelerations, &c., 
to meet the time-table service. From these curves the 
power required at the generating station was calculated, 
and four dynamos were arranged for, yielding 475 amperes 
at 500 volts and 420 revolutions, or 1200 electrical horse- 
power in all. The dynamos were of the double-line type, 
rope-driven, with pulley between two bearings, so that 
the armature could be taken out without disturbing 
the ropes. The electrical efficiency of the dynamos was 


The switch-board, specially songent for safety and 
simplicity in working, was fully described. The main 
current to the line through a main magnetic cut- 
out, to break circuit at 3000 to 4000 amperes. The con- 
ductor was of steel, 4 square inches in section, supported 
on porcelain insulators. There were no feeders, and 
the return circuit was through the rails, which were 
bonded. At each station there was a cross-over road. 
The conductor was broken at these points, and the col- 
lector bridged across over the main rails without breaking 
circuit, It was necessary that the cars should be of the 
double-bogie type ; it was, therefore, difficult to design 
motors to give the power necessary on standard bogie 
frames. Finally a type was adopted, as patented by 
Mr. Eickemeyer, which gave complete satisfaction. 
The motor —— the front half of the bogie- 
truck. The weight of the magnets was taken off the 
axles by adjustable springs, and the magnets were kept 
in horizontal position by a lever arm fixed to the bogie 
frame. Each car was complete with motor and switch 
gear to run re a Two cars were coupled 
together to form a train. Either the a or trailing 
motor could be plugged out of circuit at will. A West- 
inghouse air brake was attached to the car, also the usual 
hand brake. The stations were _ by 50-volt glow 
lamps, run off accumulators fixed at the station and 
charged from the main dynamos. 

The efficiency of indicated horse-power to electrical 
horse-power on the line was taken with carefully cali- 
brated instruments in the presence of the engineers. 
The tests extended over 34 hours. The mean value of 
seven tests of No. 1 engine gave 88 per cent. indicated 
horse-power to electrical horse-power. Curves were given 
of the power consumed during an experimental run of 
one train completing 54 miles in 24 minutes 57 seconds 
and 23 minutes 47 seconds, with stops of 25 seconds at 
each station. The power required was 44.4 indicated 
horse-power and 46 electrical horse-power respectively. To 
compare this with actual running, curves were given from 
daily log-sheets showing the effects on the generating 
station of the alteration to the train service. The advan- 
tage of a large number of trains in pulling down the 
maximum current per train was apparent. With seven 
trains this was twice, and with twelve trains only 14 times 
the average current per train. With twelve trains run- 
ning, the average demand for power continuously was 
37 electrical horse-power per train. 

A comparison of coal used when the train service varied 
was given. During April and part of May seven trains 
were running at one time, and the coal used was 22.5 lb. 
per train-mile. From June to October there had been a 
5-minute service from 9 a.m. to 5.30 p.m. The coal used 
per train-mile for the four months of June, July, August, 
and September was 17.8lb., or making allowance for 
charging batteries, say 17 1b. per train-mile. The price 
of the Lancashire slack, which was used till the latter 
part of August, was 5s. 10d. per ton, but since that date, 
owing to the strike, the price for coal from various sources 
had varied up to 17s. 6d. per ton. Under the agreement 
the contractors had to run the service of trains for 34d, 

r train-mile, on a full service of 2400 miles per day 

ut as only 53 miles of line were opened, they received 4d’ 
per train-mile, and for current to charge lighting bat 
teries, 7d. per Board of Trade unit. Figures were given 
of the actual working costs for July, August, and Sep- 
tember, 1893, which were 3.44d., 3.70d., and 4.07d. per 
mile respectively. The increased cost of running for 
August and September was fully accounted for in the 
item of coal, and as the railway company had not em- 

loyed as frequent a service as at first anticipated (this 
ing only 1350 miles per day), the figures showed most 
favourably, it being evident that, with coal at an average 
value, the line could run at a cost well within that 
guaranteed by the contractors. 








Gun Triats o¥ THE Royat Oax.—The Royal Oak, 
the last of the eight battleships of the Royal Sovereign 
class, has returned to Portsmouth Harbour on the con- 
clusion of her gunnery, torpedo, and circle trials. Her 
armament is precisely the same as the other ships of the 
type, and the mountings were subjected to the usual 
ordeal, three rounds being fired from her 67-ton barbette 
guns, the last from each pair simultaneously with full 
charges. The results were fairly successful, but not quite 
80 ogee a in the case of her sisters. The left gun 
in the after barbette hung up, and readjustments were 
necessary. The maximum recoil was13in. There was 
a misfire in one of the 6-in. guns, due to a defective primer. 
The whole of the Royal Sovereign class have now com- 





pleted their trials, and five of the class are in commission, 
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RAILWAY CAR HEATING AND LIGHTING APPLIANCES. 
COMPANY, NEW YORK. 
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RAILWAY CAR HEATING AND LIGHTING 
APPLIANCES. 


(Concluded from page 287.) 

TuE jacket by which the heat of steam is applied to 
the circulating water, to replace the heat of the fire 
used in the system as originally planned, is shown in 
Figs. 8to llabove, As will be seen by reference to the 
engraving, the brass inner pipe of the jacket presents 
a free and unreduced passage for the water, this por- 
tion of the jacket becoming in effect a section of the 
1}-in. circulation piping. Outside of this water 
chamber is the steam chamber, formed by the annular 
space between the 1}-in. water pipe and the 2-in. iron 
pipe forming the outer shell of the jacket. 

Inlet and outlet of steam to this space is secured 
through proper openings in the end fittings. It will 
be noticed that the fitting forming the left-hand end 
is tapped for the 1}-in. water pipe from the inside, and 
the water pipe made up through the fitting from that 
direction. ‘he protruding end of this pipe is then 
necessarily a straight thread, and in order to havea 
taper thread to which to connect the circulating piping, 
a brass fitting, having a male taper thread on its out- 
ward end, is screwed and soldered to the straight- 
threaded end of the brass pipe. The result of making 
up the 1}-in. pipe into the fitting from the inside is to 
Insure a joint perfectly tight against the escape of 
steam. 

On the right-hand end of the jacket provision is 
made for the difference of expansion of the brass and 
iron pipes. A cast-iron fitting is secured on the 2-in. 
Iron pipe in the usual manner, but the brass pipe 
passes through a packed gland, the extreme end of the 
brass pipe being supplied with an ordinary taper 
thread for connection to the circulation pipe. The 














gland is packed with asbestos wicking, the compres- 
sion of the packing and tightness against the escape 
of steam being effected by means of two stud bolts 
passing through extensions of the lip of the gland. 

The steam inlet valve (Fig. 12) was designed in re- 
sponse to the demand for a steam inlet controlling 
valve, capable of very close regulation, while depend- 
ing upon a composition disc for tightness. It is an 
iron body 1-in. angle valve, with an ordinary packing 
gland around the stem, the handwheel being removable 
and having a tapered socket fitting the tapered ex- 
tremity of the stem. The handwheel is to be carried 
by the authorised persons only, thereby preventing 
manipulation of the valve by outsiders. The valve 
stem thread is of unusually short pitch (16 in. to 1 in.), 
which makes the valve slow-opening. The disc is the 
regular Jenkins disc, seating on a brass bushing in- 
serted in the iron body. This bushing has a full inch 
opening through it, en ag enlarging at the upper end, 
a groove of considerable depth passing entirely around 
the inside of the bushing near the top. The Jenkins 
disc is secured in the usual way ina brass disc-case, 
except that the binding nut is replaced by a brass valve 
and nut, 

It will be noticed that the valve fits closely to the 
interior of the seat bushing, and that it has on one 
side a small a piece cut out, the apex of 
the wedge being ,/,; in. below the bottom of the groove 
in the seat bushing. As long as the valve is closed 
tightly, the disc remains on its brass seat, but one full 
turn in opening raises the disc ,, in. from its seat, and 
the apex of the opening in the brass valve just to the 
bottom of the groove. A second full turn brings the 
disc 4 in. above its seat, and the valve opening has 
now become ;},; square inch in area. Steam escaping 
through this opening into the groove has ample oppor- 












tunity to expand, and avoids the possibility of cutting 
the valve seat. The play of the stem is sufficient to 
permit of the lower valve being entirely withdrawn 
from the bushing, and a steam passage formed of more 
than the area of the l-in. pipe. It will, therefore, be 
seen that we have here a soft seated valve, capable of 
adjustment to a steam passage of from ;}5 square inch 
area to the area of 1-in. pipe. 

The steam coupler nds with the various systems 
described above is known as Johnson’s improvement 
upon the Gibbs steam coupler. While in general 
design similar to the original Gibbs coupler, and retain- 
ing its many advantageous points, it is much simpler 
and stronger in construction, and easier of repair. 

The solid cast body (Fig. 13) is provided with a hose 
shank, over which the rubber steam hose is slipped, 
the latter being retained in place by a single hose 
band, connecting by a link and bolt with a stud cast 
on the shank. All chance of blowing off of hose is 
thus obviated. The locking-hook with the rib on its 
back, engaging with corresponding recesses on the 
other half of the coupler, is exactly similar to the one 
on the Gibbs coupler. The unreduced steam passage, 
equal to the area of 14-in. Pipe, is also retained. 

But in place of a metal diaphragm secured to the 
body over a soft rubber gasket, by an iron ring and a 
number of screws, the Johnson body has a solid cast 
web across the face of the body, this web being tapped 
in the centre to receive a brass bushing. This bush- 
ing holds firmly a double diaphragm, the upper part 
being cast brass, the lower part of sheet phosphor- 
bronze. The cast portion of the diaphragm is adapted 
to receive the brass binding ring which holds the hard 
gasket. Both these latter are the same as those used 
in the Gibbs coupler. 

In service the act of coupling a pair of couplers 
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compresses the diaphragms to some extent, the 
phosphor-bronze portion yielding as much as is re- 
required. When, however, steam is admitted to the 
couplers, it enters the space between the two portions 
of the diaphragm and forces them apart, thereby 
wedging the hard gaskets of the two couplers so firmly 
together as to produce a steam-tight connection. 

The automatic uncoupling of the coupler is secured 
by the angle given to the shank as regards the median 
line of the body. Tighteniog of the hose between the 
cars, and consequent raising of the couplers to a 
straight line passing through the centre line of the 
ends of the train pipes, throws the coupling hooks 
upwards until they finally slip entirely out of their 
corresponding recesses, and the couplers fall spart. 

In case of repairs being needed, as the replacing of 
a diaphragm, a spanner of special form is used, engag- 
ing with lugs on the inside of the bushing. Changes 
of hard gaskets are effected by removing the binding 
rings with a spanner, the simplicity of the operation 
in itself being a very great argument in favour of the 
coupler. 

The Pintsch system of lighting railway cars by gas 
is so well known that it is not necessary to explain it 
generally. The lamp used in America (Fig. 16) is, 
however, different from the English pattern, and we 
refer to it in detail. The lower glass globe V is sup- 
ported by a brass bevel ring B, in turn made fast to 
the iron body A by the hinge and spring catch. 
Asbestos under the lip of the globe prevents entrance 
of air, and rattling. Above the body casting is shown 
the spider EK, which is firmly connected to the body by 
screws, A large annular enamelled iron reflector U is 
fastened to the body, in a recess on the lower side, 
while fastened to the upper side is a tin diaphragm R. 
Supported by the reflector U, and confined in its 
position by the spider casting, is a mica chimney J. 

Above the spider, in which are four openings for 
outlet of gases of combustion, are four small sheet-iron 
chimneys I that conduct these gases upwards and out. 
They are held in place by the ring L and post K. The 
ring Lis threaded on the outside, and a cylinder H 
(which carries the fancy crown above the dome) screws 
down upon it until the lower edge of H rests upon the 
upper side of the ribs of the spider KE. An asbestos 
ring attached to H, and bearing against the dome W, 
prevents air entering around the neck of the dome, 
at the same time acting to prevent rattling, while 
still permitting free expansion and contraction of the 
glass. Connecting below the spider is the extension 
pillar D, the cup reflector T, and the cluster stem and 
clusterC, These are prevented from unscrewing by a 
nut lock fastened to the lower side of the spider, 

Gas is conducted to the lamp through one of the 
suspending arms, the lower end of which screws into 
the iron body casting A. Thence it passes through the 
copper gas-way tube F to one of the horizontal ribs 
of the spider E, in which a passage connects with a 
vertical passage extending downwards through the 
prolongation of the spider, the extension pillar, the 
cluster stem, and the cluster itself, to the burners 
screwed into the arms of the cluster, Air for combustion 
entera the lamp only through the holes in the upper 
portion of the cylinder H, passing then downwards 
along and around the four small chimneys I, and out- 
wards between the horizontal ribs of the spider to the 
space between the mica chimney J and the dome W. 
To escape from this space it is again forced to pass in- 
wards towards the centre, and through the annular 
space between the diaphragm Rand the mica chimneyJ, 
then entering the space between the diaphragm R and 
the annular reflector U. From here it passes outwards 
again towards the body casting, and through a ring of 
holes near the outer edge of the reflector, to the space 
inclosed by the glass bowl V and to the flames. In 
making its way through this tortuous passage, a dis- 
tance of about l5in., the inlet air becomes heated to 
avery high temperature by its contact with the various 
surfaces heated by the escaping gases of combustion. 
To this fact is due the extreme whiteness and brilliance 
of the flames after the lamp has become hot, This 
passage also insures the steadiness of the flames against 
draughts, incoming currents being broken up by the 
many changes of direction. 

The products or gases of combustion rise directly 
upwards from the flames, pass through the annular 
space between the two reflectors U and T, and inside 
the mica chimney J to the small iron chimneys I, 
through which they escape to the air above the point 
of entrance of the inlet air. 

The light of the flames is deflected by the two 
reflectors, all upward rays striking their lower sur- 
faces being deflected downwards and outwards toward 
the floor of the car. Such rays from the upper portion 
of the flames as penetrate the annular space between 
the reflectors are caught by the upper portion of the 
reflector T, and deflected through the mica chimney J 
and dome W to the head lining of the car. This light, 
while inconsiderable in comparison with that thrown 
downwards, is still of great value in dispelling the 
heavy shadow which would otherwise be formed above 
the lamp. 





INDUSTRIAL NOTES. 


Tue United Trades Demonstration, to be held in 
London on the 18th inst., is to be preceded by an 
extraordinary Trades Union Congress, to be held on 
the previous day. Never before in the history of these 
congresses has one been called together except at the 
specified time in each year for the annual sittings. It 
has been felt that the importance of the Employers’ 
Liability Bill, and the discussion on the non-contracting 
out clause, justifies the calling together of an extra- 
ordinary session. It is probable that this action will 
develop a closer unity among various sections, some of 
whom have taken little or no part in the usual con- 
gresses which have been held during the past quarter 
of acentury. The congress and the demonstration are 
the outcome of combined action on the part of the 
Parliamentary Committee and the London Trades 
Council, and it is probable that nothing will be taken 
except the specific subject for the occasion. But 
there is likely to be one new departure in the 
proceedings, namely, the insistance of a new clause 
in any future Bill to throw upon the employer the 
responsibility of proof of non-negligence. Hitherto 
this aspect has been kept back by the leaders 
from prudential motives. Railway companies are 
assumed to be in fault in cases of accident, and the onus 
of proof to the contrary rests with them. This con- 
tention by trade unionists will have the effect of in- 
creasing the opposition to the measure when it comes 
on for discussion again, For the present, however the 
Bill is gone, nor is it probable that it can come on 
during the ensuing session, the duration of which, and 
its work, are problematical and uncertain. 





The ‘‘ Ironworkers’ Journal” for this month, repre- 
senting the iron, steel, tin, and other associated 
workers in connection with these trades, reports the 
twenty-fifth annual meeting of the Board of Concilia- 
tion and Arbitration for the Manufactured Iron and 
Steel Trades of the North of England, recently held. 
Those who remember the condition of these trades a 
quarter of a century ago, will rejoice that the Associa- 
tion has had an unbroken history during the whole of 
this period. The Association has had its difficulties, 
little breezes, within and without, but it has kept on, 
dealt with them, or brushed them on one side. Prior 
to the date of its establishment, strikes were not only 
very numerous and frequent, but they were noisy, 
boisterous, and sometimes violent. The secretary of 
those days, the late Mr. John Kane, and the officers 
who co-operated with him, had no bed of roses. Often- 
times, indeed, they ran the risk of personal violence if 
they attempted to prescribe a moderate course, for 
they were accused of being bought by the employers. 
Fortunately, John Kane was a strong man, fearless 
alike of the men and the employers, and gradually he 
won the confidence of both. Then came the attempt 
to institute a Board of Conciliation and Arbitration. 
A plan was formulated and adopted, and for twenty- 
five years it has been working most successfully. During 
the whole of that time there have been but two work- 
men’s secretaries, Mr. John Kane, the first, and his 
successor, Mr. Edward Trow, the latter being as popular 
now ashe was when first elected. Thesuccessof the Board 
in dealing with all matters of dispute is phenomenal, 
and the general harmony of the workmen’s representa- 
tives with those of the employers shows that there is 
no insuperable difficulty in the way of settling disputes, 
if both parties are willing toco-operate. The standing 
committee, in their report, congratulate the board upon 
its being the semi-jubilee year of its formation, and 
they further congratulate the board upon the fact that 
the depression in trade shows indications of passing 
away. The recent ascertainment of the average sell- 
ing price makes no change in the rates of wages, nor 
in the rates of the steelworkers. But there are hopes 
of better prices during the current term. The Asso- 
ciation of Workers is busy strengthening its hands by 
extending its operations, but this fact does not indi- 
cate any deviation from the old path, for Mr. Trow 
stated at the annual meeting that if he had to go over 
the old ground again, starting from 1868, he would 
pursue the same path of peaceful settlement. The 
president, an employer, and the vice-president, a work- 
man, both concurred in pronouncing a eulogium on 
the work of the board, after which all the usual officers 
were re-elected unanimously. The old scale was re- 
newed from February 1, 1894, to remain in force till 
the end of January, 1896. 


The Midland Wages Board grew out of the Northern 
Board, though the basis of its scale is slightly dif- 
ferent. That also has had its difficulties, but so far it 
has steered through them successfully, Last week was 
the first annual meeting of the enlarged board, and 
the numerous attendance showing in a striking manner 
the great change that had taken place. It was, in 
fact, the first really representative gathering of the 
whole of the different sections of the various trades 
concerned in the district. The change will doubtless 
operate advantageously. Perhaps some of the past 
difficulties may have been due to the rather narrow 





character of the representation on the board. Be that 
as it raay, the enlarged board will have enlarged influ- 
ence, and probably it will be able to emulate the work 
of the older association in the North of England. A 
new arbitrator has been appointed in the place of Sir 
Thomas Martineau, the new man beingalawyer. But 
the necessity for a man connected with the trade does 
not really exist, as all the members of the board are 
experts, either as employers or workmen. If any 
technical difficulty should arise, these will be able to 
put the matter right. 

In the engineering trades generally throughout 
Lancashire there is a gradual though slow improve- 
ment in the several branches in the various districts, 
though nowhere is there that general activity that 
could be wished. Boilermakers are better supplied 
with work than they have been for some time past. 
Some of the machine tool makers are also fairly 
busy, but others, which depend mainly upon home 
trade, are not so well off for work. The heavy stationary 
engine builders continue to be well employed, and 
several of the large cotton industry machinists have 
recently secured good orders, both for home and 
abroad. Some of the special branches of engineering, 
such as hydraulic and electrical engineers, are also 
fairly well off for work. The general branches 
are still quiet, and the average condition is only 
moderate, not really active, though the year is still 
young. On the whole, however, the prospects im- 
prove, and the outlook must be regarded as tolerably 
favourable. There is over the district a general 
absence of labour disputes in those branches of in- 
dustry, and in the cognate trades, possibly due to the 
fact that the employers generally have abstained from 
reductions in wages during the depression. In the 
iron trade there is a recurrence of dulness, a lull in the 
buying for the present. Users have secured what they 
want for present purposes, and will not buy ahead at ad- 
vanced rates. Makers hold firmly by the late rates, but 
business is reported to be done by merchants below those 
rates. Some buyers are said to be holding back for more 
favourable terms. One large order for pig iron seems 
to be in this category. But makers are well sold for 
the next month or two, and, therefore, there is not 
much probability of lower rates for the present. The 
only iron that can be offered under the quoted rates 
is some that is held by others than makers, and this 
quantity does not appear to be large. District brands 
are, however, rather more plentiful, for the output 
has been larger of late. Some outside brands are being 
sold under the makers’ quoted rates. Only a moderate 
amount of business is being done in finished iron, and 
there is a difficulty in maintaining the rates, though 
they are held pretty firmly in most cases. The 
steel trade appears to be a little less firm, but in the 
manufacturing branches the tendency is towards 
higher rates. The nut and bolt trades are but indif- 
ferently off for orders, and there is keen competition 
for any that come into the market. The metal trades 
generally are quiet, only a limited amount of buying 
going on. On the whole, the iron and steel trades 
have scarcely realised what was expected a short time 
ago, though it can hardly be said that there has been 
any retrograde movement in any particular branch. 
In the labour world all these branches are quiet, there 
being no signs of any movement in any direction. 
Peace may mean progress for all. 





In the Wolverhampton district the hopeful anticipa- 
tions of a short time ago do not seem to have been 
completely realised. Nevertheless manufacturers con- 
tinue to receive a fair amount of orders, though not 
quite sufficient to keep all the works fully employed. 
They also complain that they have to accept orders at 
very low prices, which leave only a small margin of 
profit. But this complaint has been so general of late 
that it seems to be chronic. Marked bars maintain 
last year’s rates, with the usual extras for special 
makes. It is said that manufacturers could obtain 
a much larger volume of business if they would 
accept offered prices, which would entail aloss. Butif 
the material were really needed, it would be purchased 
without reductions in price. Manufacturers of sheets 
of common and stamping qualities report a regular 
inquiry, but at no advanced rates. Good qualities of 
merchant and common bars are also in demand, and 
there is a better sale for plates and angles, and also 
for tinplates for the home market. Larger orders 
are being booked for steel ~. and billets are in 
demand. In the pig-iron branches there is a firm 
tone, and the buying is for prompt delivery. On the 
whole, the trade in this part of Staffordshire is not 
bad, if not quite so good as could be desired. Prices 
rule low, by reason of close and keen competition, but 
many causes conduce to low rates at the present time. 
They rule in nearly every branch of trade, and in raw 
materials and products of all kinds. They appear to 
rule all over the Continent, in America, and in our 
colonies, so that they are not peculiar to British 
industries, 


In the Birmingham district the demand for iron 
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appears to have been well sustained, but prices remain 
atrecent rates. Marked bars were not in great demand, 
but common bars have been freely sold at the old rates. 
There has been a brisk demand for steel for girder 
plates, and also for stamping and general working-up 
purposes. Pig iron was firm at recent rates. In the 
general local trades of the district there is an improve- 
ment, in some of the branches better than others, but 
in nearly all more or less. The engineering and boiler- 
making industries are busier than they were, and also 
foundry work. But in some of the outlying branches, 
such as the nut and bolt trades, chain and cable trades, 
nail trades, and the like, there is an absence of real 
activity. The revival is slow all round, very gradual 
where it is most felt ; but the general feeling is that 
the outlook is more encouraging. Generally there is 
an absence of labour disputes in the district. 





At a meeting of the Amalgamated Engineers at 
Sunderland, held at the close of last week, it was 
resolved to seek an advance in wages of 3s. per week 
in time rates, and 10 per cent. in piece rates. This 
move indicates a revival of trade on the banks of the 
Wear. The men in that district suffered a reduction 
some time ago, and probably that is the reason why 
the first note of upward rates is heard there. 


The workmen at the Mostyn Iron Works, Flintshire, 
came out on strike on Saturday last, owing to a wages 
dispute. The result is that a large number of men 
have been thrown out of work in the district. 





It appears that the rumour of the settlement of the 
dispute at Belfast was premature, inso far as the ship- 
builders and platers are concerned. On the contrary, 
an increased number left work last week, throwing out 
of work a number of other men in the employment of 
Messrs. Harland and Wolff. It is feared that it may 
yet result in a general cessation of work in the firm, 
and the delay of some vessels which are nearing com- 
pletion. The firm has, it appears, tendered for one of 
the battleships to be constructed for the Government, 
but with what result is not yet known. 





A fresh dispute has arisen at Pontymister, and 
notices have been given to terminate the contracts. 
The Scotchmen and North of England men, it appears, 
have refused to continue the work of rolling steel bars. 
Some 1000 men are affected. It was here that the 
recent riots took place, a couple of months ago, 
between the imported Scotchmen and the native 
Welshmen, several being imprisoned in consequence. 


The award of Sheriff Berry, to whom the Clyde 
joiners’ dispute was referred, is a curious commentary 
upon the demand for an eight-hours day, or 48 hours 
per week, The men proposed to limit overtime to 12 
hours per week ; the masters proposed 38 hours per 
man per week ; the arbitrator has fixed 20 hours per 
week on new vessels, the pay to be at the rate of time 
anda half. At the normal rate of 48 hours per week 
this is equal to 84 days per week of eight hours each. If 
the eight-hours day is intended thus to be stretched, of 
what use is it, except to get extra wages for overtime? 
It was the same in South Wales a short time ago, 
when the overtime question was broached by the 
engineers. 


The dispute at Briton Ferry between the workmen 
and the directors of the Victoria Tin Works, which 
had caused a stoppage of about five weeks, was 
amicably settled last week, without the concession of 
any vital principle. The compromise was mutually 
agreeable to both parties, and the workmen’s deputa- 
tion thanked the directors very warmly for the spirit 
in which they had met the men, and thus ended the 
dispute. 





The idea seems to be gaining ground that some mode 
of restriction of output is the best means whereby to 
keep up prices in the coal trade, and the coalowners 
seem to be quite as busy in the matter now as the 
miners were some time ago. Durham and Northum- 
berland men are discussing the question ; some in Scot- 
land favour it ; and in Wales it is probable that some 
may follow suit. But there is a public danger in such 
a policy, because to restrict by combination a com- 
modity which is essential to trade may be found to be 
detrimental to the best interests of the community, 
and law might intervene. There is reason in all things, 
but even coalowners and miners combined have no 
right to ruin the trade of the country, or even to 
paralyse it for a considerable time. 





The Bills of an industrial character projected for 
next session are already very numerous, whatever may 
be the decision of the Government as to their pro- 
gramme in the Queen’s Speech. Among the foremost 
subjects are the Mines Eight-Hours Bill, the Factory 
Operatives’ Eight-Hours Bill, and the General Eight- 
Hours Bill, the Mines Regulation Act Amendment 
Act, two Acts to amend the Factory and Workshops 
Acts, and one especially as to laundries, Then there 





are two or three Bills on arbitration as applied to 
labour disputes, besides Mr. Mundella’s Bill. Mr, 
Asquith has promised legislation on dangerous trades, 
and some of the labour members will either bring in 
Bills or try to get a decision of the House on motions 
on going into Committee of Supply. These are the 
projects; but the time seems to be booked out 
already. There is the Address, then the Budget, then 
the Estimates, then Supply, so that the ti of the 
session is bespoke, apart from any great public mea- 
sure, whether for labour or of a political character. 
If amid so much that is uncertain a real measure could 
be carried to promote arbitration and conciliation, much 
good would be done. Presumably the Employers’ Lia- 


are doubts in some quarters. All at present is mere 
speculation. 





Among labour men the greatest hopes are expressed 
that some further departmental changes may be made 
affecting the workers, especially in connection with 
those departments where labour is mostly employed. 
There is a limit to this kind of thing, but something 
further can be done in several branches of the service: 
in the Navy, by some consideration of the claims of 
the engine-room artificers, a body of skilled engineers ; 
in the Post-Office, by some further concessions to the 
postal service; and in connection with the Department 
of Public Works. The employés in connection with 
the Science and Art Department are seeking for a 
pension scheme, which, oddly enough, is not extended 
to the mechanics and labourers in those departments. 
Asa matter of fact, the whole pension scheme de- 
serves to be overhauled, so that it shall apply gener- 
ally and more equally to all classes of workpeople 
under Government. But the revenue has to be con- 
sidered, and also the taxpayers. The only way at 
present is to readjust the whole system of pensions, so 
that the poorly paid shall have a chance, as well as 
the highly paid. Up to the present the latter have 
been most considered. 

There is nothing further to report in connection 
with the formation of the Board of Conciliation in 
connection with the coal trade, composed of represen- 
tatives of the coalowners and the National Miners’ 
Federation. But, so far, it does not appear that there 
is any serious hitch in the negotiations. Mr. Pickard’s 
health has been so bad that he is seldom in his place 
in Parliament, though he is able to attend meetings of 
the miners occasionally. 

The Scotch miners have given further time to the 
coalowners to consider what action they will take as 
to the formation of a Board of Conciliation in Scot- 
land to deal with labour disputes in the mining dis- 
tricts. The men in this instance proposed the forma- 
tion of a Conciliation Board, on the basis of what is 
taking place in England. The motion for further 
time was carried by a four-fifths majority by the con- 
ference. 

A strike took place at the close of last week at the 
Clifton Collieries, near Manchester, against non- 
unionists, the union men refusing to go down the pits 
until the non-union men consented to join the union, 

The officials of the Fifeshire miners, it is stated, 
have advised the men to strike at two collieries, so as 
to compel the coalowners to join the employers’ asso- 
ciation for maintaining prices. This is a curious 
phase of a strike, the most curious that has ever been 
known. 

The miners at the Woolley Colliery, near Barnsley, 
have been discharged after the usual fourteen days’ 
notices, the pits being idle owing to a change of owner- 
ship. It is expected that they will be idle for some 
little time. The coal trade is not over brisk in York- 
shire. 

In South Wales the men have agreed to be under 

the sliding scale, but the federation seems still to be 
busy in some of the districts. Branches are being 
formed in different districts, on the basis of disagree- 
ing with the sliding scale arrangements. But the 
matter is practically settled, for some time to come, 
by reason of the recent vote. 
The proposals now are to amend the scale, to fix a 
minimum, and to appoint an umpire to deal with any 
questions at issue. One of the difficulties of the 
situation has been that many employers remain out- 
side the Sliding Scale Committee, and so take action on 
their own account, thus placing at a disadvantage both 
the employers and the men who are on that committee. 
Steps are being taken to remedy this state of things. 
This is one of the causes, perhaps, which may have led 
to friction. 





RECENT BREAKWATERS AND SEA 
DEFENCES iN ITALY.* 
By Chev. L. Lutacer. 
(Concluded from page 304.) 


Conclusions.—1. The type of breakwater most gene- 
rally adopted in Italy at the present time, and fully satis- 





* Paper read at the International Maritime Congress. 
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fying all local requirements, is formed by a rubble base, 
faced on the outer side with concrete blocks in regular 
courses, closely fitted, and stepped. The upper part is 
generally finished as a quay, with a parapet wall. The 
breakwaters at Genoa, Civita Vecchia, and Leghorn 
(Figs. 6, 9, and 10, page 180 ante), furnish the most 
characteristic examples. 

2. The base is generally formed with a nucleus of rubble 
of 11 lb. to 110 1b. weight, and the outer slope with stones 
of not less than 2 tone weight, but more generally from 3 
tons to 10 tons, and the inner slope with stones of from 
4 ton to2tons. In some works, stones up to about 100 
tons have been used. The outer slope is usually 2 or 14 
to 1, and the inner slope 1 to 1, or at most 1 to 14, accord- 
ing to the size of the stones, and the exposure of the 


ier. 
3. The facing blocks are generally formed of concrete, 
in the proportions of 1 of lime, 2 of pozzuolana, and 4 of 
broken stone. The blocks are made of the largest size 
compatible with the available means of erection. The 
usual dimensions are: 13 ft. by 64 ft. by 54 ft. to 64 ft., 
and in some cases as large as 164 ft. by 64 ft. by 54 tt. to 
64 ft. It has been found most useful to flatten off the 
vertical angles by bevels about 16 in. wide. The blocks 
are placed in position by means of pontoons fitted 
with cranes, the first course being generally set by divers, 
but only seldom the upper courses. No mortar is used for 
bedding the joints, as it would hinder the free settlement 
of the blocks from any subsidence of the rubble base, or 
of the bottom. 

4. The facing of concrete blocks is given an outer slope, 
sometimes of 2 to 1, more frequently 1 to 1, but rarely 
less. On the inner face the slope is sometimes 4 to 1, 
sometimes steeper, or even vertical if it is desired to 
moor vessels alongside. The facing of blocks is carried 
down to a depth at which the waves, in the most violent 
storms, cannot move the stones or blocks of which the 
facing is composed ; the general limit being 13 ft. to 23 ft. 
below the water level, according to local circumstances, 
and the force of the waves, which in certain cases attain 
a height of 21 ft. Sometimes the facing is continued 
down to the bottom, especially where this is hard, and if 
there is little stone of suitable dimensions in the locality. 
The facing has its maximum thickness at the ordinary 
sea level, where it always measures at least 26 ft. to 40 ft., 
according to the violence of the sea. The usual height 
above sea level is 11 ft. to 15 ft., rarely more or less. 

5. If the structure is to serve as a simple breakwater, 
no other finish is required to the work. The breakwater 
(della Vigliaia) at Leghorn (Fig. 10), and the extension 
of the Molo Giano, at Genoa (Fig. 7), are characteristic 
of this type. If itis to serve for commercial purposes 
also, a level top from 20 ft. to 33 ft. wide is constructed 
behind these facing blocks, and protected on the sea side 
by a parapet 10 ft. to 13 ft. in thickness, and rising 20 ft. 
to 33 ft. above sea level. The summit of the wall usually 
forms a footway. The foundations of this quay and 
parapet, properly set, which were formerly constructed of 
concrete deposited in the water within cofferdams, are 
now nearly always formed of separate blocks, which are 
not liable to be‘ washed during setting. The Molo Galliera 
at Genoa (Fig. 6), and the breakwater at Civita Vecchia 
(Fig. 9), are examples of this form of construction. 

6. This type of pier, constructed with concrete blocks 
in successive steps, is easily and quickly erected, very 
little subject to damage, and of relatively moderate 
cost, requiring also a minimum expenditure in main- 
tenance. 

Parr II.—Orner Sea Derences. 

I. Encroachment of the Sea on Sandy Beaches.—For a 
great portion of the Italian Mediterranean coast, more 
especially in Liguria, the beaches in general have, during 
the last thirty years, been suffering erosion from the 
sea to an extent which endangers buildings and even 
villages. 

This may result, in great part, from the diminished 
quantity of sand, silt, and other materials carried by the 
torrents to the sea, owing to the better cultivation of the 
upper lands, and in part from the increasing needs of the 
population in the neighbourhood of these beaches, who 
remove great quantities of sand and shingle for building 
construction, road metalling, and similar purposes. This 
removal of material is now, however, prohibited on all 
beaches which are not known to be distinctly increasing 
in extent. For the most part, however, the wasting away 
is caused by the action of the waves. 

The railway from Genoa to Ventimiglia has suffered 
at various points, as also have the coast villages of Sam- 
pierdarena, Albissola, Cogoleto, Arenzano, Volti, Pegli, 
and several other places on the Riviera di Ponente, with 
Chiavari and some other villages on the Riviera di 
Levante. The sea walls and piling which were in former 
years constructed along, or parallel with, the shore, for 
the protection of works threatened by the sea, did not 
suffice to hinder this erosion. Sea walls thus constructed 
(and the railway line near Cornigliano is a characteristic 
example) were gradually laid bare and destroyed ; while 
piling was ruined by being undermined by the waves. 

II. Laws Governing the Movement of Materials along 
Beaches.—The phenomenon having been carefully studied 
by the Government maritime engineers, and especially 
by the well-known experts, Parodi, Mati, and Cornaglia, 
who may be considered as the founders of the modern 
Italian school of maritime hydraulics, several facts were 
ascertained and may be thus summarised : 

1. Under the action of waves moving obliquely towards 
the beach, materials carried by the sea from water- 
courses, or resulting from the erosion of the cliffs or origi- 
nating from other causes, are spread by degrees along the 
beach itself, shifting in one direction or another, accord- 
ing to the direction of the waves. In the main, however, 
the deposits occur towards that part which is impinged 





upon by the prevailing waves, or by those which, by their 
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intensity, or especially by their duration, have a control- 
ling effect upon the other waves. : 

2. Under the action of waves having an approximately 
normal direction towards the beach, whatever may be 
their foree—even in their greatest violence—the materials 
are not distributed to any appreciable extent, but are 
either deposited inland or swept back to the open sea. 
That is—(1) they are deposited inland if the waves, either 
by their own nature or by local circumstances, acquire no 
great force in their backward movement; (2) they 
are held in suspension and washed back into deep water 
in the contrary case, as, for instance, when the excessive 
slope of the submerged portion of the beach causes the 
waves to break violently before touching the shore; or, 
when the waves washing back from a considerable height 
of a steep beach, which their great force had enabled 
them to mount, they suck down any materials on the 
beach within their reach. 

3. As to materials carried along the beach by the action 
of the waves, whatever their direction, provided that it 
is oblique, if they encounter any obstacles projecting into 
the sea only a short distance, and stopping short of the 
neutral line corresponding to the limit of effect of such 
waves, they will partly accumulate against these obstacles, 
and partly turn them and pass further to continue the 
deposit, 

4. If, on the contrary, the obstacles project a consider- 
able distance into the sea so as to pass beyond the neutral 
line above referred to, the materials will accumulate 
against these obstacles, and their movement is arrested, 
temporarily or permanently. 

5. If other materials continue for a time to arrive in a 
similar manner, and in sufficient quantity to raise the 
original slope of the submerged beach and to diminish 
the depth of water, so that the neutral line (correspond- 
ing to the point at which waves of such obliquity deposit 
their suspended matter) is extended seawards beyond the 
limit of the obstacle, the case corresponds to that de- 
scribed under 3, and the movement of material recom- 
mences as described. 

6. The arrested movement may, however, be of long 
duration, to the extent of being practically permanent, 
if the —, of material deposited on the beach is of no 
great bulk. In such case it may happen that these 
materials, being constantly stirred up by the internal 
motion of the waves, may be reduced to so fine a con- 
sistency as to be transported with facility by the smallest 
waves, and be washed back into deep water. 

III. Action of Groynes in Protecting Beaches.—From 
the consideration of yaad phenomena it is evident that, 
even if the construction of groynes perpendicular to the 
shore line does not directly influence the effect of waves 
upon the shore, it does not fail to exercise in every case 
an indirect influence ; opposing, within certain limits, an 
obstacle to the free course of materials under the alternat- 
ing action of obliquely-moving waves, it tends to raise 
the level of the beach against the groyne and to diminish 
the slope. In this way the normal waves are better able 
to expand, and to lose, in their return motion, a great 
portion of their force which would otherwise stir up the 
surface and suck back the deposited materials. 

On this account the Ligurian coast, previously referred 
to, was protected by the construction of rubble groynes 
carried out perpendicularly with the beach, a direction 
coinciding, in many cases, with the direction of the waves 
of greatest violence. The length given to these groynes 
varied according to the violence of the prevailing oblique 
waves, to the position of water-courses, and other sources 
of supply of silt or shingle, and to the quantity of the 
said material. 

In every case where this system of defence was ration- 
ally applied, and especially where it was possible to con- 
struct the groynes with me. Po of sufficient dimensions to 
resist the most violent waves, the results were everything 
that could be desired. 

IV. Various Examples of Groynes Constructed on the 
Riviera.—At Sampierdarena the line of the beach is 
nearly E.S.E., and it is subject to violent gales from S. 
toS.8.W. A length of about 2000 metres of this beach 
was being wasted away. In 1865 four rubble groynes 
were constructed for the protection of the coast at dis- 
tances of 500 metres and of lengths of from 30 to 40 metres. 
The wasting of the beach was effectively stopped, and 
houses which threatened to be engulfed in the waves were 
saved. The beach, increased in bulk by a portion of the 
materials brought by the neighbouring torrent of Polce- 
vera down to the sea, and by the action of the prevailing 
winds of the third quadrant, which tend to silt up towards 
the east, gradually gave signs of stability. 

The beach at Chiavari was, for about thirty years, 
similarly in course of denudation, under the direct action 
of the sea, which had swallowed up several houses. To- 
wards 1886 various public buildings were threatened, in 
spite of efforts to protect them with heavy piling driven 

parallel with the shore and backed by random rubble. 

he direction of this beach is E. 28 deg, S., and subject 
to the dominant waves from 8S. to 8.8S.W., and to the 
prevailing S.E. waves which, although less violent than 
the former, yet by their continued action—always greater 
according to the greater motion of the sea—impress upon 
the materials washed up by the sea from the River 
Entella a great movement towards the west. 

After considerable discussion, the beach, being carefully 
surveyed, was shown to have a steep slope, with uniform 
depths of from 7 metres to 8 metres at a distance of 200 
metres from the water line. 

The sea threatening, as before remarked, to destroy 
various buildings, it was decided in 1888 to construct four 
groynes exactly perpendicular to the beach, at intervals 
of about 260 metres, in the positions where the erosion 
was most ope eee and of such length as to extend 
into a depth of water of 4 metres. The respective lengths 


were, therefore, 45 metres, 50 metres, 60 metres, and 75 





metres, counting from west to east—that is, towards the 
mouth of the tella, from which come most of the 
materials that could be deposited on the beach. The 
groynes were constructed in rubble dykes, with a summit 
width of 6 metres, 3 metres above sea level, and slopes 14 
to 1. The total cost was about 240,000 fr., of which 
50,000 fr. were contributed by the State. The effect of 
the execution of these groynes was to stop the wasting of 
the beach, so that the threatened buildings were no 
longer in danger. Too shorta time has, however, elapsed 
for any opinion to be expressed as to the permanence of 
the change ; but from all indications it may be assumed 
that the remedy has been effective. : 

7 other similar works for the protection of property 
along the shore have been carried out on the coast of the 
Riviera di Ponente ; and excellent results have been ob- 
tained wherever the work has been of a sufficiently sub- 
stantial character to resist the force of the sea. 

The most noteworthy of all the works thus undertaken 
are those on the railway from Genoa to Ventimiglia, along 
the beach at Cornigliano. The beach, the direction of 
which is E. # S., was considerably eroded for a length 
of about 800 metres by the violence of the waves, under 
the prevailing south-west wind. Every winter the line 
was much damaged and frequently blocked for a con- 
siderable time. An attempt was made to protect the 
bank by a massive longitudinal sea wall, composed of 
stone blocks weighing from 1 to 4 tons each ; but the sea 
—— wath inom | the wall, and the structure slowly 

isappeared in the sand. From 1881 to 1883, about 
250,000 lire were spent on this work and on the repairs to 


the damaged portions of the line; and in consequence of | }, 


the serious prospect of the matter, it was under con- 
sideration to divert the line at an estimated cost of about 
a million lire. Mr. Parodi having been consulted, ad- 
vised the construction of a series of groynes; and this 
course it was decided to adopt. From 1884 to 1892 four 
groynes were constructed, covering a distance of about 
550 metres, and at respective intervals of 103 metres, 
248 metres, and 195 metres, and lengths—increasing from 
west to east—of 30 metres, 65 metres, 70 metres, and 112 
metres, with a depth of water at the head of from 3.25 
to 5 metres. The ynes have a summit width of 6 
metres, and slopes 14 to 1, and stand on an average 3.5 
metres out of the water. They were constructed with 
large stones weighing from 2 to 3 tons each. The total 
cost was 520,000 lire. 

After the execution of these works the railway received 
no further injury. The diminution of the beach was 
stopped, and at present there is every tendency to in- 
crease, the submerged slope being silted up, small banks 
forming at each groyne, and a h about 50 metres 
wide being deposi on the eastern side of the groyne 
nearest to the mouth of the Polcevera, from which most 
of the suspended material is conveyed. The effect is 
less conspicuous on the other groynes ; and it is evident 
that this groyne—which is of much greater length (112 
metres) than the others, and extends into a depth of 
5 metres of water—projects too far relatively to the 
neutral line of the south-east waves, which chiefly bring 
the suspended materials to the beach from the Po cevera, 
and which have a maximum height of about 2 metres. 
This groyne, therefore, checks the regular spreading of 
the material, and hinders the filling up of the beach on 
the western side of the structure. It is now contemplated 
to open a breach of about 20 metres in the length of the 
dyke, the stones removed being intended to form a training 
wall towards the south-east. The railway engineers anti- 
cipate good results in the ular spreading of material 
over the rest of the beach; but the hydraulic engineers 
are doubtful as to its effect, and do not anticipate any 
great benefit. The experiment will, in any case, be one 
of great interest ; and the circumstance demonstrates the 
difficulty of dealing with works of this class, in the 
absence of specific data or precedents, and until sufficient 
experience has been obtained. In the present case, in 
fact, there are two portions of the same beach (Sampier- 
darena and Cornigliano), similarly situated with regard 
to their exposure, but on two sides of the torrent by 
which the material is deposited, and where, since the 
construction of the groynes, the pm occur in oppo- 
site directions. In such cases it will always be deaths 
to give the groynes an approximately equal length, so 
that the ends of those nearest to the source of deposit 
are in shallower water than the others, and thus allow a 
0 quantity of materials to pass and replenish the 
urther portion of the beach. 

Conclusions.—The various examples referred to serve 
to confirm and to illustrate the opinions of Italian hy- 
draulic engineers* upon the subject of the protection of 
beaches, which oy 4 be summarised as follows: 

1. Groynes are the best form of structure by which a 
beach can be protected from erosion, provided that there 
is a sufficient quantity of suspended material brought to 
shore to replenish the surface. 

2. If it is requiced to raise or extend any length of 
beach, the groynes must not be carried out too far—i.e., 
they must stop short of the neutral line corresponding to 
those waves that cause the greatest amount of ma- 
terials to move along the beach. In such localities as 
the Ligurian Riviera—where the prevailing winds are 
south-east, and the waves are 2 metres to 2.5 metres 
high, while the most violent waves come from south- 
south-west and have a height of 5 metres or 6 metres— 








* These opinions were collected, discussed, and syste- 
matically detailed by Mr. Cornaglia, in the course of his 
mathematical researches and practical observations on 
the motion of waves, and are to be found at length in his 
work ‘‘Sul Regime delle Spiaggie e sulla Regolazione dei 
Porti” (Turin, Ed. Paravia, 1891), to which those who 
= . study the subject more completely may be 
referred, 





it is customary to construct the groynes with a length of 
30 metres to 70 metres, so that they end in 3 metres to 
4 metres of water. It is also usual to place the groynes 
at intervals of 200 metres to 300 metres, or even 500 
ae, according to the volume of deposit to be dealt 
with. 

3. If it is desired to increase the beach at one point 
only, or for a relatively short distance, it is necessary to 
construct one groyne of sufficient length to extend beyond 
the neutral line. 

4. As it is often difficult to determine which are the 
waves that cause the maximum board of material to 
move along the shore, it is advisable to curtail the length 
of the groynes until experience has shown for each one 
 cigaaa to what extent it is necessary to prolong 
them. 

5. As groynes should be able to withstand any yielding 
of foundation without damage, it is better to construct 
them of rubble stones than of masonry or concrete. 





ENGINEERING IN SWEDEN.—The Kockum Engineering 
and Shipbuilding Company at Malmé is very busy at 
resent, the hands employed numbering about 1100. 
ere are two ships almost ready for delivery, one a light- 
ship for the Swedish States, the other a large petroleum 
steamer for Mr. Dadascheff at Baku. The latter steamer 
is a sister vessel to one delivered last year to the same 
firm. These boats have to be taken in two pieces, as they 
are too long to pass the locks on the canals between St. 
Petersburg and the River Volga. The boiler shop is very 
usy. The smiths’ shops are fully employed with plant 
for new large beet sugar manufactories; this order com- 
rises, besides a lot of other articles, thirteen huge boilers, 
he manufacture of railway carriages has also become a 
leading line for the firm, and this department is also very 
busy. At the Matala shipyard there is in hand a com- 
bined ice-breaking, salvage, and tug steamer, which is 
being built for the Russian Naval Ministry. This boat, 
which will be stationed at the Libau outer harbour, is to 
have engines of 700 horse-power. The dimensions are: 
Length 140 ft., and displacement 450 tons. The ice- 
breaking capacity is to be equal to ice of 6 ft. thickness, 





Matcu-Box Finiine Macuine.—A machine for filling 
match-boxes automatically has been exhibited recently 
by Mr. C. Bjerke, of 54, Parliament Hill-road, Hamp- 
stead, at the premises of Messrs. Norris and Hentz, 
Limited, 235, Upper Thames-street. The empty boxes 
are placed in a grooveat one end of the machine. Down 
this groove they descend by gravity, and are fed from the 
bottom of it into one of a number of compartments con- 
structed in a horizontal revolving plate. This plate 
carries the box round to a point at which a charge of 
matches is ready. A finger then pushes the box open, 
the matches are fed, and the box closed and carried 
round by the revolving plate to the point where the 
filled boxes are collected. The matches to be filled into 
the boxes are placed in a vertical receiver, which de- 
creases in width towards the bottom. A kind of slide 
valve is moved backwards and forwards beneath the open 
portion of this receiver, and into a port formed in this 
valve the matches fall by their own weight, and are then 
transferred by the valve to a compartment in a second 
horizontal plate, which carries them round to the point 
at which they are fed into the empty boxes. The 
machine is said to be capable of filling 22,000 to 25,000 
boxes per day. 





THE Encing, Borter, AND EmpLoyers’ LIABILITY 
Insurance Company, Limirep.—At the annual meeting 
of the Engine, Boiler, and Employers’ Liability Insur- 
ance Company, held on Thursday, the 22nd ult., at the 
head offices of the company, 12, King-street, Manchester, 
the chairman, Mr. R. R. Canine in moving the adop- 
tion of the directors’ report, said that notwithstanding 
commercial depression and disorganisation of trades by 
strikes, the progress of the company had been main- 
tained. It was somewhat remarkable that in spite of the 
stoppage of so much machinery, the claims account was 
much larger than in the preceding year. The increase 
was chiefly among engines, the most risky branch of the 
company’s business, for there had been no actual explo- 
sion of any insured boiler, although the manhole cover of 
a boiler made in 1891 had been blown off in an unaccount- 
able manner, causing much damage to property, for 
which the company had paid compensation. Refering to 
the annual report to the Board of Trade on the Boiler 
Explosions Acts, Mr. Longridge observed that the Assis- 
tant Secretary states, with regard to boiler insurance 
companies: ‘‘ No case has arisen in connection with the 
working of the Acts which shows any serious neglect on 
the part of their inspectors, nor has any blame been 
attached to them by the court in any formal investigation 
which has been held during the year.” This was very 
satisfactory, and as the same report states that the chief 
causes of explosion are ‘‘the practice of working 
boilers which are in a defective condition, or which are 
provided with defective fittings, and the ignorance and 
neglect of boiler attendants,” it might reasonably be 
claimed that the systematic inspection of boilers, which he 
had first been ed upon to organise forty years ago, 
under the auspices of such men as the late Mr. Henry 
Houldsworth, the late Sir William Fairbairn, and the 
late Sir Joseph Whitworth, was the best means that could 
be adopted for preventing explosions. It was resolved to 
declare a dividend of 7s. 6d. per share, to add 2000/. to 
the reserve fund, and carry forward the balance of 1543/, 
There-election of Mr. Barratt as director, and of Messrs. 
Aldred, Turner, and Co. as auditors, concluded the busi- 
ness of the meeting. 
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Comritep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
The number of views given in the Specification Drawings is stated 
So ae See, See Oe ae Se Se ee 
t dlustra 
Where Inventions are communicated from abroad, the Names, 
Jin V/ Gpecttcatvons may 6 obtained et the Patent Oftce 
i i; may rf a 
9 Lae 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d 
The date of the advertisement of the acceptance of 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
or may at any time within two months from the date of 
par wah - # - - 


tisement of a@ comp specification, 
ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


GAS, &c., ENGINES. 





m, Birmingham. Preventing 
Bursting of . ine Cylinders, &c. (2 Figs.) 
March 8, 1893.—This invention relates to gas engines, &c. The 
aperture B! is placed at a position removed from the outlet water 
circulating pipe of the water jacket B and is drilled in the casing, 
a flange C being bolted over it having a hole of smaller diameter. 
The hole C' in the flange C has a chamfer to form a cone with the 
wide end outwards. Under the flange C is placed a black rubber 
sheet D to hold in the water of the water jacket B against any 
water pressure from within. Ifthe water in the jacket freezes and 
the circulating pipes do not permit of the expansion of the ice in 
the act of formation, then the wateris forced out through the conical 
apertureC', and the rubber sheet D is bulged through the aperture 
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to allow relief to the solidifying water such as to prevent burst- 
ing of the water jacket casing. When the ice melts again, the 
elastic rubber returns to its former position, and the work of the 
engine proceeds without interruption. Where heavy water pres- 
sures are used, the flange C is arranged with its conical aperture C! 
with a metallic valve E pressed down by a spring F exterior to the 
rubber sheet D, so that when the latter is forced out by the internal 
water pressure itis supported by the internal surface of the valve E. 
If, however, the water should freeze, the valve Edoes not prevent 
free expansion through the aperture to relieve the cylinder and 
prevent fracture. The spring F is held against the valve E by the 
cap G and ball, which is held by a crosspiece attached to two 
pillars. (Accepted January 17, 1894.) 


4564. A.R. Bellamy, Stockport. Gas, &c., Engines. 
(4 Figs.] March 2, 1893.—This vedios relates to gas, &., 
engines, the object being to enable a very short igniting tube to 
be employed. The compressed mixture is ed through a 
short tube & placed inside the ignition tube i, which is closed at 


LWW 0005 





the top. It then passes through the inner tube into the heated 
part of the ignition tube and down the annular space / between 
the inner and the outer tube, and from a point near the bottom 
¢ io and then into a small reservoir. (Accepted January 


GUNS, &c. 


800. H. W. Holland,London. Small Arms. [4 Figs.) 
January 13, 1893.—This invention relates to the ejecting mecha- 





nism of drop-down guns and rifles. aa! is the ejecting tumbler, 
which is acted on by the spring b. cc! is the releasing lever, d 





the stop with which, after the firing of the gun, the releasing lever 
engages, e el the forked lever for cocking the tumber /. 
arm (ig. 1) of the releasing lever is out of the path of the stop d, 
so that if the gun be opened the ejecting mechanism remains 
inoperative. In Fig. 3 the gun is open, the arm e¢ of the cocking 
lever having been depressed by the fore-end iron, thearm ¢! raised so 
as to cock the tumbler /, andthe arm c of the releasing lever lifted 
by the stop d so as to —— an arm and turn the ejecting 
tumbler far enough to enable the spring } to impart the sudden 
movement to that tumbler necessary for causing the ejection of 
the empty cartridge-case. On the closing of the gun, the cocking 
lever and the tumbler of the lock remain in the positionsin Fig. 2, 
the ejecting tumbler is forced back by the extractor into the posi- 
tion Fig. 1, and the —— lever, under the action of its 9 x, 


returns into its normal position out of the Dw of the stop d. The 
ejector stop is pivoted in the action body if the overdraw on - 
ing the unfired gun brings the arm ¢ into contact with it. tae. 
cepted January 17, 1894). 
MACHINE TOOLS, SHAFTING, &c. 
3061. J. Walker, Entwistle, and J.S , Rams- 
bottom, Lancs. e [4 8.) Feb- 


ding 
ruary 11, 1893.—This invention relates to means for changing the 
diameter of a pulley whilst in motion. A bossa is formed with 
radial arms b, each of which is adapted to receive a shank c, 
having at its outer end a ey segment d. Between this boss 
and each of the inner ends of the shanks of the segments is 
aranged to be slid to and fro parallel with the axis of the pulley, 
a wedge adapted to engage the boss, as well as the inner end 














of the shank, the inner and outer sides of the wedges e being 
formed with adouble |-groove /, so as to receive the inner end 
of the shank and pal Gay | boss. On the pulley shaft is a 
grooved collar arranged to slide and rotate with it, and having 
the thicker ends of the wedges connected to it. A double lever 
engages the collar and carries a swivel nut which receives one end 
of a screw, the other end being mounted in a bearing, and fur- 
nished with a handwheel. This screw when turned in one direc- 
tion pushes the wedges, and thus expands the segments of the 
pulley. (Accepted January 17, 1894). 


RAILWAY APPLIANCES. 


1118. G. South, Morley, Leeds. S upon 
ways. [14 Figs.] January 18, 1893.—The object of this 
invention is to prevent the signalling of the line at ‘‘ clear” when 
it is blocked, and so prevent collisions, the apparatus being self- 
acting and a check upon the signalman. The signals are 
fitted with weighted levers connected by wires C to lever boxes 
fixed at the side of the rails. Each of the lever boxes consists of a 
case E, in which is pivoted a heavy-ended lever F connected to 
the wire C, communicating with the weighted levers B. The 
ends of the levers F project outside the case E, and are connected 
to the swivel rod G fastened to a lever H, fulcrumed at J upon a 
support K upon the bedplate L, the other end of the lever H 





























being connected to a link M ted to lever N, ful- 
crumed upon the ee P, upon the bedplate L. Hinged toa 
rail R is a lever S having a boss T on it adapted to depress the 
lever N by means of the flange U of the wheel V acting upon the 
lever. The lids of the lever boxes E are hinged at one end and 
connected to the lever F at the other, and have upon them a 
curve W, in which works a pin X upon a weighted rod Y to which 
a wire is connected from a secondary lever box further on the 
line, from which the unlocking action is controlled. This 
secondary lever box has also a weighted lever, and the end of 
the wire from the weighted rod Y is connected to this 
lever, which is similarly operated by the train wheel. (Accepted 
January 17, 1894). 


922. A. Flory, Knowle, B: ham. Signals for 
Railwa: {8 Figs.) January 16, 1893.— This invention 
relates to fog signalling on railways, and consists in providing an 
engine or a part of a train with signals which are automatically 

ted th h the dium of apparatus placed upon the sides 
of the rails, and operated through means attached to the ordinary 





projection di, hence the ringing of the gong. Immediately that 
peal my has struck, the driver pulls up, until advised by the 
audible signalling apparatus. 


e signalman then directs his 


Fig.2. 













awed 


levers in a reverse direction, and allows both the semaphore and 
the engine contact to resume their normal positions by the aid of 
counterpoises attached to them. Accepted January 17, 1804). 


STEAM ENGINES AND BOILERS. 


4709. G. C. Harkness, Newcastle-on-Tyne, and A. 
Ez. Suaticen, Cove. Pa for Piston, &c., Rods. 
{5 Figs.) Mi 4, 1893. —This invention has reference to packing 
for use in the stuffing-boxes of steam engines, &c. A continuous 
solid ring ¢ of white metal is first placed in the stuffing-box a, 





upon which other continuous rings d of the same material are 
superimposed, these rings being J-shaped in cross-section. In 
the channel of these rings a lubricated core packing ¢ is placed, 
the gland g of the stuffing-box being then put in position and 
screwed down on the packing by bolts and nuts. (Accepted 
January 17, 1893). 

4775. J. G. Calvert, Gothenburg, Sweden. Fuel 
Economisers. (17 Figs.] March 4, 1893.—This invention 
relates to fuel economisers which consist of a number of vertical 
pipes arranged in series, the upper ends of the pipes forming each 
section being ted to a junction box in communication with 
the feed pipe leading to the boiler; and the lower ends of the 
pipes pk a each eection being connected to a junction box in 
communication with the feed-water inlet pipe and with the biow- 
off pipe. The back-pressure valves are constructed so that the 
water and sludge flow freely from each section of ar 2 

pes to the blow-off pipe when the main blow-off coc 
is opened, but when the cock is closed are prevented from 
flowing back from the blow-off pipe to any of the sections 
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of neues pipes. The feed water passes in at the end Y 
e 





signalling appliances. If the signals are required to be against 
the train, the signalman pulls his levers and operates the chain 
46, which pulls another chain h?, and turns the levers h and 7 
upon their joint centres, with the one —s the chain g, and the 
other operating the rod 7!, when the arm 7° is raised, and also a 
lever turned upon its joint end, and the nose end d' of the bent 
arm raised above the plane of the top of the box /, and 
above the plane of the tops of the metals and within the path of 
the lower end of one of the levers b, so that now if the engine- 
man is unable to see the visible signals he is made aware that 


they are sgainst him by the striking of the lever b against the 


Y, and comes out at the end Z nearest 
the furnace, by which the hottest gases meet the hottest 
water, and the coldest gases the coldest water. The upper junc- 
tion box I! of the first section of heating pipes J' is connected 
by a pipe K' with the lower junction box of the second section, 
the upper junction box I? of the second section J2 by a pipe K? 
with the lower junction box of the third section J3, and so on 
throughout the apparatus. The feed-water inlet pipe M is con- 
nec to the lower junction box L! of the first section J1, and the 
feed-water outlet pipe N to the upper junction box I8 of the last 
section J, By this arrangement the feed water enters the first 





lower junction box L', is forced to ascend through the first section 
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of heating _ J' into the upper junction box I), then down the 
connecting pipe K! to the lower junction box L? of the second 
section, up the pipes of the second section J? into the upper junc- 
tion box I?, then down the connecting pipe K? to the lower junc- 
tion box L4 of the third section, up the pipes of the third section 
33, and so ern ey the apparatus, until it at last leaves by the 
feed outlet pipe N at the upper junction box I® of the last section. 
Thus the water is heated and allowed to rise slowly in every sec- 
tion of pipes J1 to J8, and is rapidly down through the con- 
necting Bg ms K! to K’ to the bottom of the next section. 
(Accepted January 17, 1894). 


4493. G. Harvey, Chapstiown, Sheffield. Boilers. 
{6 Figs.) March 1, 1893.—This invention relates to ‘‘ saddle” 
boilers, used for heating the water which circulates in pipes or 
coils for the og a of heating buildings, &c. A firegrate d is 
provided at the bottom of the internal chamber, and a firedoor ¢ 
in front, an ashpan and door / being also arranged below the fire- 
grate. A semicircular-shaped notch is made in the arched top 
ec of the boiler at the end most remote from the firedoor e, and 
the end of the inner chamber is completely closed with a wall 
of firebrick, so that the flame, smoke, and products of combus- 
tion from the fire are compelled to rise through the notch and 
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to pass forward through a passage i formed by a hollow metal 
casing k above the arched top of the boiler, to the front of the 
latter, where they enter a chamber communicating with a 
chimney. The top c of the boiler is thus heated by the gases in 
their passage, the socket o passes up through the poe i, and 
through the top of the external case k forming the latter, and 
the water in the outgoing circulating pipe is also highly heated 
and receives an impetus at the position where it is needed to 
oa the circulation of the boiler. (Accepted January 10, 
1894). 


5145. B. J. B. Mills, London. (A. Coignet, Lyons, 
France.) Boilers. [4 Figs.) March 9, 1893.—This invention 
relates to non-explosible multitubular boilers. The body is com- 
posed of two horizontal boilers A and B placed one above the 
other, and joined at the front end by a large vertical tube D, 
which insures the d ding circulation ; these boilers extend 
longitudinally in the centre between the two clusters of tubes. 
Behind these are the collectors O, Cl, on which are branched 
the tubular elements, these collectors being fixed perpendi- 
cularly to each side of the boilers Aand B. The tubular clusters 
are arranged in the form of a serpentine, uniting the lower 
and upper collectors, each el t being posed of two 
vertical rows of tubes a, 0 inclined in opposite directions, and 
joined two and two to each end by the communication boxes e, 
the lower and upper tubes being connected to the collectors by 
bent joints d. These serpentines are supported by the parti- 
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tions E, in which they can slide, two other partitions F placed 
at the ends protecting the communication boxes from the action 
of the fire. The grate G is placed in front, and the hot gases 
ciroulate around the partitions E before they arrive at the 
chimney H. The heating chambers are closed laterally by 
walls, which inclose the clusters of tubes. The boilers and 
the collectors are thus completely outside the passage of the 
heated gases. The vertical serpentines which compose the tubular 
cluster, being the only parte directly heated, are furnished at 
their two ends with valves S opening into the interior of the col- 
lectors C, Cl. These valves close on seats placed at the end of the 
tubes d, and when working normally are kept open by springs. 
As soon as a rent is made im one of the serpentines, and there 
lowers the pressure, the two valves are closed and isolate the 
affected serpentine without the boiler ceasing to work. (Accepted 
January 10, 1894). 


4541. A. D. Ellis, Bradford. Turning es 
over their Centres. [4 Figs.] March 2, 1893.—This inven- 
tion relates to means for turning engines over their centres com- 
bined with ‘‘Root’s blowers,” when deiven by steam engines, 
80 that the moving parts of the machine can be turned into any 
position for examination when not under steam, or for moving 





the cranks of the engine over the dead centres when starting, 
and to arrange the starting apparatus so that it is automatically 
removed out of gear with the machine on the latter obtaining a 
higher speed than the motion given to it by the aj tus, A 
wormwheel Bis secured to one of the shafts A of a “ Root’s 
blower,” and has gearing with it a worm C supported by a 
spindle D ted ona ket E. The worm is mounted on 








the spindle so that it can slide along a feather key F, and so that 
on en; ng the worm with the wormwheel and turning the former 
in one direction the wormwheel is put in motion, thereby turning 
the moving parts of the machine, and carrying the cranks of the 
engine over the dead centres. When the machine obtains a 
greater speed than that given to it by the worm, the wheel 
causes the latter to slide on the spindle until it is clear of the 
wheel, when the machine is left to run without any further engage- 
ment. (Accepted January 10, 1894). 


MISCELLANEOUS. 

2910. W. Dumlin, London. Prevent Corrosion 
of Propeller Shafts. [2 Figs.) February 9, 1893.—This 
invention relates to means for preventing the corrosion of 
propeller shafts which takes place at the end of the brass 
sleeves. The ends of these sleeves ) are reduced on the outer 
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side, and are, together with the adjacent part of the shaft a, 
covered with material c, such as india-rubber, the metal surface 
to be covered being first coated with Charrington’s compound, 
consisting of a composition of gutta-percha, glue, pitch, &c., 
this causing the covering to unite to the metal. (Accepted 
January 17, 1894). 

15. T. Marshall, Rochdale, Lancs. Ships. 
Pye March 29, 1893.—This invention relates to a piston 
propeller consisting of cylinders placed under a ship’s stern, the 
piston of which, acting with a reciprocating motion against the 
water, propels the vessel ; a is the piston-rod, the motive power to 
which is conveyed direct from the engine by a crank connected 
with the main shaft. The piston b works against the water onone 








side, thus giving propelling power by its action against the water ; 
cis scouneneat ten of the cylinder, and is taken out and replaced 
when worn down ; d a slide for closing the orifice of the cylinder 
whenever necessary for repairs to the cylinder ; f is an escape 
outlet for air and water that may accumulate behind the piston, 
and g are springs for making a water-tight joint between the 
piston and liner of the cylinder. (Accepted January 17, 1894). 


965. C.Be Hamburg,Germany. Anti-return 
vetoes (3 Ra eee 29, 1893. —This invention relates 
to a valve for permitting outlet of water, but for preventing its 
return, and consistsin providing it with a buoyant surface-piece 
on that side which outflowing liquid will first meet, so thatthe 
liquid can raise the valve by the flotative power of the piece, and 
80 escape past the valve. Ia the valve chamber a is provided a 




















22965 ceaaay 
seat b for the valve flap c, which is hinged above and provided 
with a king ring eof hard rubber. The front of the valve 
plate cis provided with a cover plate so as to inclose a hollow 
space f to render the valve capable of being floated upon any 
Htquid running in the direction of the arrow (Fig. 1) until the 
water has run out, when it will again fall by its own weight 
against the seating b. (Accepted January 17, 1894). 


23,683. C. Churchill, London. (EF. P. Reichhelm, Jersey 
City, U.S.A.) Rotary Blowers. [3 Figs.] December 4, 
1893.—This invention relates to rotary blowers, and consists in 
making use of a ring at each end of the series of fans, these rings 
being grooved, and receiving within them ring segments to 
which the fans are pivoted, so that, whilst the latter are pro- 
ected and retracted, as required, in their revolution, the 
lower can be driven quickly and noiselessly, the grooved rings 
and ring-segments revolving together. The case is com 

of the heads A, B, with the intermediate arch ©, the inlet 
casing D, into which air is permitted to flow freely, and the 
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outlet casing E, from which the air is driven through pipe F. 
The a shaft G is not central to this case, but is below 
the centre from which the segment C is struck, and is supported 
in bearings a in the heads A, B of the case. Upon the driving 
shaft G is fixed a cylindrical drum H slotted radially for the recep- 
tion of the fans I, and hollow to some extent to diminish the 
weight. The c surface is unbroken except at the slots 
that receive the fans, and this is in contact with the abutment K, 
which is secured in the bottom of the case immediately below the 
driving shaft G, so that the drum H and the abutment K form a 





separating partition between theinlet D and the outlet E. In the 

A, B are annular for the ption of the rings 
L, M respectively, which are free to rotate in them, these rings 
L, M being made hollow for containing oil. In each ring there is 
also an annular nel d for receiving the ring segments P, Q, 
which are provided with holes for the reception of the pivots e of 
the fans. These fans are formed with projections f extending 
toward the driving shaft G, so as to pass at each end of the cen- 
tral portion of the drum H, the driving shaft G at the portions 
that are adjacent to the lugs/ being flattened so that the lugs 
may be longer. These lugs f serve as guides to steady the fans, 
and prevent any risk of their binding in the slots within the 
drum H. These fans fit the slots in the drum, but can be freely 
moved outwardly or inwardly. The curved portion C of the 
blower-case (Fig. 2) is made of larger diameter near the inlet D, in 
order that the outer ends of the fans do not come in contact with 
the interior surface of the cylinder segment C until after they 
have passed the inlet D. The length of the curved portion C of 
the case is greater than the distance between the outer edges of 
two adjacent fans or blades, so that one fan rises and comes in 
contact with the interior cylindrical surface of the case before 
the edge of the preceding fan leaves this surface. (Accepted 
January 17, 1894). 


572. B. D.and N. Martin, Wolverhampton, Staffs. 
Cas Chilled Rolls. [6 8.) January 10, 1893.—This 
invention relates to means for casting chilled rolls. A metal box 
is arranged to form the central portion of the roll, and to this 
box is ea pee an upper and a lower second casting box to form 
the necks and wobblers of the rolls. The form an proportions 
of the central tongue v: to suit the size and weight of roll 
which is to be cast, and is carried up in a parallel form D2 
(Figs. 2 and 3). When casting it so as not to run right through, 
it is formed with ledge-like surfaces, so that when the molten 
metal is run in to form the chill, the weight of this hot metal may 
be taken upon these ledges, and thus transmitted on to the lower 
cast neck and wobbler then in position as a solid body within the 











lower box. The lower sand-box is provided with a channel F 
which surrounds the circular end of the interior of the chill 
box. This brick culvert has a number of openings f arranged 
in an inclined manner about the upper circular face of the cul- 
vert for the purpose of directing the molten metal when intro- 
duced thereto from the ordinary supply bib H, or from the 
‘gates ” towards the interior of the casting. The “gate ’ for 
runniog the molten metal into the bottom circular delivery 
channel is arranged as a projecting bib H upon the outer portion 
of the chill box. The central supply conduit F is made of fire- 
bricks, in the form of segments (Fig. 4), and the down “ gate” or 
main supply for the molten metal is caused to run through a 
similar channel or passage to enter the circular conduit. (Accepted 
January 10, 1894). 


4572. A.G. Gekeler, Aengheay, Maryland, U.S.A. 
Potato-Planter. [3 Figs.) arch 2, 1893.—This invention 
relates to a potato-planter, and consists of a frame mounted upon 
a two-wheeled cart. At the front of the frame are two cultivator 
shovels } fixed on bars, and raised and lowered by means of a 
lever, toothed segment, and rack mechanism. A chain-wheel fixed 
on one of the travelling wheels drives, through a smaller chain- 
wheel, a shaft at the back of the machine, but in an elevated 









































position, The shaft carries wheels corresponding with pulleys 
carried by the machine nearer the ground. Each set of wheels 
carries a sw aaah ac fed by a boy riding on the machine, the 

tatoes being carried down obliquely and dropping at regular 
ntervals into the furrows. The seed potatoes are carried ina 
box q upon the frame. As they drop from the respective pockets 
= > ~ oneal they are cove by afoot 0. (Accepted January 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








AmeRicaN CanaLs.—The movement of goods and com- 
modities last year over the canals of the State of New 
York amounted to 4,331,963 tons. This aggregate was 
made up as follows : Erie Canal, 3,235,726 tons; Champ- 
lain Canal, 848,965 tons; Oswego Canal, 92,634 tons; 
Black River Canal, 115,877 tons ; and Cayuga and Seneca 
Canal, 38,761 tons. The quantity of grain received at 
New York in 1893 was 108,962,766 bushels, of which 
43,076,900 bushels, or 39} per cent., were received by 
ren A The corresponding proportion in 1892 was 23 
per cent. 
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NORMAND’S PATENT. 





FEED HEATER. 


Actual Results of Official 
Trials have shown a saving 
in Coal Consumption of 


207%, 


ADOPTED BY SEVERAL 
GOVERNMENTS. 








Illustration shows Heater weighing 
715 lb., and capable of Heating 
74 tons of feed-water per hour. 





OVER 350,000 |.HP. 
ALREADY AT WORK. 
Sizes varying from 300 to 13,500 I.HP. 
Extremely Simple & Light. 





Cw LIN DEE: 


RELIEF VALVES 


For Insuring Complete Compression of Steam 
at End of Stroke, 
Heating Piston and Ports and greatly 
Reducing Steam Consumption. 








FOR PARTICULARS APPLY- 


Telegraphic Address— 
“Eyebolts, London.” 6593 


LESLIE S. ROBINSON, 28, Victoria St., WESTMINSTER, S.W. 














JOHN H. WILSON & CO., 


BAN EHBALI, LAM Ei, 


SANDHAILLS, LIVERPOOL. 


London Office: 6, DELAHAY STREET, WESTMINSTER, S.W. 


LIMITED. ? 





STEAM GRANE 


EXGAVATOR. 



























The most perfect 


(SIMPSON & PORTER'S PATENT.) 













A 10-Ton Crane fitted with 
Digging Bucket will Ex- 
cavate and Deliver into 
Wagons 800 to 1200 Cubic 
Yards in Eleven Hours, 
according to nature of the 
ground. 

The Digging Gear can 
be disconnected 
by drawing two 
Cotters, and the 
Machine then be- 
comes an ordinary 
Loco. Steam Crane 
owe 7 OF THESE EXCAVATORS 


CAN BE SEEN WORKING ON THE 
MANCHESTER SHIP CANAL WORKS, 
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cally anon Dae and economi- MERCHANTS AND ENGINEERS, 
deepened by this Ghana 


ety eet 10 & 11, QUEEN STREET PLACE, LONDON, EC. 
‘) DRIVEN TUBEY WELLS Telegraphic Address: “ENDEAVOUR, LONDON.” 


a For Smaut & Lanes Suppiies. 

2m TRIAL BORINGS FOR POUNDA- Purchase, Inspect, and Ship Material Estimates, Plans and Specifications 

; TION LEVELS, &o. 

BORINGS FOR HYDRAULIC LIFTS,|| #224 Machinery for Engineers and submitted for all classes of Machine 
Tools, Machinery, Sea-going and River 


BORING TOOLS, PUMPS, &e. Contractors abroad, and act as Home 














RECISTERING Agents for Foreign Dockyards, Steamers, Barges, Dredgers. 
TURNSTILES Arsenals, Railways, Engineering Rails and Rolling Stock provided to 
Main Lines. 





Shops, Foundries, &. 





SUPPLIED OR LENT ON HIRB, 
—__—_—— 


Apply for prices & particulars to 


0. ISLER & OO., Planters and Contractors supplied with Medium, Light and Portable Railways complete, 


ARTESIAN WELL ENGINEERS, 
Artesian Works, Bear Lane, CORRESPONDENCE INVITED. 
Monthly Prices Current of Engineering Material mailed free on application. ™ 











LONDON, S.E. 9687 
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FOR BEARINGS, SLIDE VALVES AND PUMPS, &c. | 
Phosphor Tin (5°/.), “Cog Wheel” Brand, the best in the market. =o 
THE PHOSPHOR BRONZE COMPANY, Limited, Sa 
87, SUMNER aR STREET, SOUTHWARK, LONDON, S.E. 
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SOME ELECTRICAL PHENOMENA. 
In spite of the teaching of school boards, and of 


the utterances of the practical man, there still | 
remains a marvellous charm in the pursuit of that | 
kind of knowledge often denominated useless. | 


Possibly no knowledge is absolutely useless, but 
for the present many lines of research yield so 
small a harvest of results to which a commercial 


value can be assigned, that the gain they offer 
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| are researches being continually carried on without 


thought or hope of reward. Men who spend 
laborious days in offices and works, borrow hours 
from the night to engage in the pursuit of 
knowledge, finding it more absorbing than all 
the seductions of pleasure. In libraries whose 
volumes have been collected by painstaking care 
and some self-denial, and in laboratories inno- 
cent of the glittering toys of the instrument- 
maker, but filled with admirable home-made ap- 
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is infinitesimal compared with the labour they de- 
mand, As an example we may quote astronomy. 
By the aid of its discoveries the mariner navigates 
the ocean, and the explorer in foreign lands deter- 
mines his positions. These are matters of great 
importance, certainly, but they are concerned 
only with the fringe of the subject. Years ago 
these operations could be performed with almost 
the same facility as to-day, and yet during that 
period many wonderful secrets have been wrested 
from the heavens. Much of the work has been 
done by men who followed other objects for a 
living, and who sought rest and recreation in in- 
tellectual problems of great complexity. Not only 
im astronomy, but also in other sciences and arts, 








pliances, work is done that would fill volumes if 
properly recorded. The subjects followed are 
beyond enumeration—history, philology, botany, 
photography, biology, optics, and electricity, are 
but a few examples. Among those earnest workers 
with whom chance and professional avocations 
most frequently throw us, are the students of elec- 
tricity, who in themselves form a goodly body. 
We do not now refer to electrical engineers, or 
to electricians engaged on commercial problems, 
but to those whose researches follow tangled paths 
with no evident objective. Such investigators do 
not resemble travellers hurrying to a goal, but 
rather wanderers to whom the way offers oppor- 
tunities for delightful exercise, with charming 








but tantalising glimpses of distant vistas, which, 
half seen through brake and underwood, add zest of 
future discovery to the delights of the moment. 

As an example of this class of investigators, we 
may cite Mr. James Wimshurst, whose name ap- 
pears in every modern text-book on static elec- 
tricity. As many of our readers are aware, Mr. 
Wimshurst holds a prominent post in the consul- 
tative branch of the Marine Department of the 
Board of Trade, a position as far removed from 








Fia. 5. 


electricity as can well be imagined. After days 
devoted to naval architecture, he seeks relaxation 
in other sciences, bringing to his subjects a wealth 
of ingenuity and handicraft skill which has made 
his workshop the resort of many of the leading 
scientific men of the day. Seldom a year passes 
that he does not evolve some brilliant ex- 
periment with which to dazzle the distinguished 
gatherings that assemble at Burlington House 
in May, each one being more beautiful than 
the last. For a long time he was unapproach- 
able in his own province, but the lavish 
generosity with which he gave away the fruits of 
his experience has put into the hands of others the 
means to reproduce many of his effects, His 
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influence machine* marked an immense step in 
experimental research, and furnished the means of 
generating static electricity at any time, and in 
almost unlimited quantities. Before its introduc- 
tion experiments with static charges could only be 
undertaken ‘‘ weather permitting,” and generally 
failed before an audience. The labour and uncer- 
tainty attending them rendered them so diflicult 
and laborious that they were not readily under- 
taken. Now the influence machine is as reliable as 
the common pump, and responds to the first tura 
of the handle. Hundreds, if not thousands of them, 
are in existence, scattered all over the world, and 
there is little prospect of them being superseded. 
No one even thinks of attempting to improve them. 

Mr. Wimshurst must have given away dozens of 
his machines, varying in size from the 7 ft. discs at 
South Kensington, and the large multiple-disc 
machine at the Royal Institution, to little toys no 
larger than a crown-piece. He is further always 
ready with advice and hints to other designers, 
even when they aim at surpassing his own efforts. 
In watching him perform his experiments, one gains 
the idea that they are absurdly easy and simple, but 
when the spectator endeavours to repeat them, he 
soon finds that great skill and much experience are 
requisite for their accomplishment. Mr. Wimshurst’s 
marvellous intuition in electrical matters is more 
misleading to the onlooker than the most carefully 
planned deception could be. Very slight variations 
of manipulation often make the difference between 
success and failure, and it has become second 
nature with him to choose the right course and 
avoid the wrong. It has ceased to be a matter of 
ratiocination, and is the unconscious expression of 
a thousand forgotten experiences which have 
moulded the action of his mind into singular con- 
formity with the conditions under which he works. 
It is not that Mr. Wimshurst is not desirous that 
others should emulate his effects—on the contrary, 
no man is more devoid of jealousy or more anxious 
for the spread of knowledge—but that he is quite 
unable to realise how easy it is to go astray. We 
do not profess to explain in detail the mental pro- 
cess we are referring to, but it is one that most 
people are familiar with in art, if not in science. 
A skilful pianist is unable to describe how his 
fingers thread their way among the notes, and re- 
produce his improvisations, not only as regards the 
air, but also the harmonies ; neither the actor nor 
the painter can reveal the secret of his art in its 
higher branches. All that can be written down and 
published in books is journeyman-work; the 
action of the master mind is inscrutable. 

As an example of some of the brilliant effects 
which Mr. Wimshurst produces, apparently without 
preparation or trouble, we present the illustrations 
on the preceding page, which are reproduced from 
photographs. We have seen these experiments per- 
formed several times; sometimes it has been in 
response to a chance request, and yet in less than 
five minutes the _—— has been put together, 
and the operations have been in full swing, without 
a single word of explanation, or apology for failure 
or shortcoming, being necessary. We have also 
known able experimenters try to repeat them with 
their own apparatus, and fipd themselves in need 
of a second visit before even attaining a moderate 
degree of success. Fig. 1 shows one portion of a 
demonstration which is most impressive. On a 
sheet of bronze paper there are placed two small 
Leyden jars, some 6 ft. or 6 ft. apart. Their insides 
are connected respectively to the positive and 
negative poles of a powerful Wimshurst influence 
machine, while their outsides are in contact with 
the paper, which is itself on an ordinary table not 
specially insulated. When the machine is worked, 
positive and negative charges are given to the two 
jars, while from the outsides flow charges of opposite 
name. As the table forms a very imperfect ‘‘ earth,” 


_ these latter charges get awey with difficulty. The 


bronze paper, although looking very metallic, 
offers great resistance, as is shown by the sparks 
which traverse it. If the terminals of the ma- 
chine are fairly close together, say 5 in. or 6 in. 
apart, the charge attains its full potential several 
times a second, and discharges itself between these 
terminals. After each spark the outer charge on 
the jar has to get away, and it does so by throw- 
ing out brilliant green threads of flame in all 
directions. One could imagine that beneath the 
jar lay some fabled animal—a kind of tarantula— 





* See ENGINEERING, vol. Xxxiv., “page $23 ; vol. xxxv., 
page 4; vol. xxxix., pages 60 and 488; and vol. xlv., 
page 431. 





which, driven to bay, had taken refuge there, and 
spat out burning venom in all directions. The 
energy and variety of the discharges are beyond 
description, and suggest not the recurrent effect of 
a cause acting under constant conditions, but the 
fury and déspair of a living being resolved to sell 
its life at the dearest price. 

When the terminals of the generator are drawn 
wider apart, a fresh set of phenomena appears. The 
attraction between the charges in the two jars 
enables them to leap, or rather to skip, over the 
intervening 5 ft. This is not a clear jump through 
air, but a running passage over the feebly-conducting 
paper, which offers, as it were, a series of stepping 
stones to bridge the wide space. At the same time, 
the character of the discharge, both at the jars and 
the machine terminals, suddenly alters. It becomes 
brilliantly white, with a sudden snapping noise, the 
effect being trying both to the eyes and the ears. 
There is athunderstorm in miniature, and not with- 
out some of its awe-inspiring effect. The result is 
imperfectly shown in our illustration. The green 
radial lines, which still persist, but are almost lost 
in the fierce effulgence of the white discharges, 
have not impressed themselves on the photographic 
plate. The white sparks all seem to start from 
the jar connected to the positive pole of the 
machine—the left-hand jar—and to follow a devious 
course to the other jar, seeking the path of least 
resistance. Some of them turn in quite sharply at 
the last. It is a grand sight to watch the torrent 
of electricity leaping and skipping in its mad efforts 
to get from jar to jar, filling the room with light 
and noise, and an overpowering smell of ozone. 

As an example of a very different form that an 
electric discharge can take, we give Fig. 2. Here 
the two terminals of the generator are faintly visible 
at each side, the positive (left) terminal being 2 in. 
in diameter, and the negative 4? in. There is little 
evidence of the fierce disruptive energy depicted in 
Fig. 1. It is true there is spitting—and very active 
spitting too—on the left side, but the sparks lose 
themselves in the palpitating violet haze that streams 
from the opposite terminal. The idea of energy is 
still impressed on the spectator, but it is of a dif- 
ferent kind. Forceful and unceasing the brush 
pours across the intervening 14 in. to envelop and 
absorb the snapping sparks which seem powerless 
to make headway against its powerful stream. The 
effect is rendered more impressive by its silence. 

In Fig. 3 we have another and very beautiful 
variety of electric discharge. Two tumblers 9 in. 
high by 44 in. in diameter—goblets fit for Jupiter 
Tonans himself—serve as modified Leyden jars. 
On the inside they are coated with tinfoil to 
within 1 in. of the top, where there is a loose 
wooden cover dropped into each. On the outside 
there is a narrow strip of tinfoil at the base, the 
intervening space between its upper margin and 
the lip of the glass being coated with gum-water in 
which a little bronze powder was mixed. The 
surface is thus rendered feebly conductive. The 
bases of the two tumblers are connected by a metal 
chain, which practically constitutes ‘‘ earth.” 
When the generator is rotated, these jars 
are charged until the potential exceeds the 
sparking distance between the terminals of the 
machine. But this distance represents a greater 
resistance than is offered by the bronzed surface of 
the glass, and hence the charge overflows every 
time. Some idea of the beauty of the display may 
be gathered from the engraving, which represents 
what occurs over the space of a few seconds. From 
the inside coating a spark leaps from beneath the 
wooden cover, clears the inch or so of uncoated 
glass, and then rushes down the outer surface. 
Seldom does it find the shortest way the easiest to 
follow.. It comes over the edge of the tumbler 
vertically, but after that nothing further can be 

redicted astoits route. It may branch to right or 
eft, or it may go straight. The one thing that it 
will not do is to follow the course of a predecessor. 
It must be remembered that these sparks occur 
singly, and do not exercise any mutual repulsion. 
Yet they seem sedulously to avoid each others’ 
paths ; each one strikes out a line for itself, even 
if it have as its origin a point which has already 
seen the genesis of several preceding. 

Quite a different result is gained if greater re- 
sistance is offered to the current. The jars in 


Fig. 4 are 16} in. high, and the surface above the 
bottom band of tinfoil is coated with shellac, 
without the addition of bronze powder. There is 
no path along which the discharge can rush in an 
impetuous stream of well-defined course. It 





can only escape by filling every available 
channel, and flowing in innumerable rills. These 
give the impression of beautiful vegetation, 
stretching upward in golden fronds that are 
ever reaching towards the summit, and falling back 
to again commence their momentary growth. The 
intricacy and delicacy of the pattern are marvellous, 
suggesting the frost tracery on a window, depicted 
in threads of fire.. But if the potential be pushed 
too far, the energy of the discharge will over- 
leap the full length of the jar, and the 2-in. clear 
zone within it, and will produce a flash (Fig. 5) 
of intense brilliancy. A comparison of Figs. 3 
and 5 will show the effect of the added potential. 
The sinuous playful character of the upper discharge 
is replaced by one of painful vehemence. Not only 
does it leap the wide distance, but its effulgence 
spreads through the entire thickness of the glass, 
while along its course it throws out fierce vengeful 
sparks, seemingly purposeless in direction. The 
tree-like growth is drained of its energy to supply 
this violent flow, and becomes almost invisible. 

What is the practical value of these brilliant 
peeren ? Frankly, we know of none. The true 
over of science does not ask such a question. He 
finds his reward in mastering such a wayward 
erratic force as electricity, and causing it to display 
its activity in many and varied forms. Every time 
he is able to evoke a new phenomenon his insight 
into the operation of nature is increased. His 
knowledge grows with each development, and the 
thirst for knowledge is an appetite that is increased 
by each attempt to appease it. Had it not been 
for this, our race weal still have been enveloped 
in the obscurity of the dark ages, and we should have 
been shut up to material pursuits. The possessions 
which the world holds dearest are due to those who, 
in all times, have pursued useless knowledge. The 
monks who copied the manuscripts of early times, 
and so preserved them to posterity ; the astrologers 
who observed the stars, and left some record of 
their motions ; the historians who collected tradi- 
tions and legends ; the painters and sculptors from 
whose works we learn the beauty of earlier peoples ; 
all these followed pursuits of little or no practical 
value. Yet every atom of their work which has 
survived the ravages of time is immensely precious, 
and not only do its lessons become clearer, but it 
sheds light in unexpected ways on kindred subjects. 
So it isin science. Some day every fact will be found 
to have a niche in the great cosmos, and many that 
are now merely sources of intellectual pleasure will 
become of great material importance. Faraday’s 
discoveries in electro-magnetic induction were once 
regarded by the multitude as curious and strange, 
but of no practical value. Yet in comparatively 
few years there has been built upon them a new 
engineering industry, the result of which no one 
can venture to predict. The world is full of dis- 
connected knowledge gathered without thought of 
reward by earnest students ; but gradually the facts 
and partial theories are coalescing, and eventually 
will form an organised body that would be imper- 
fect if any part were omitted. 
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The Theory and Practice of Modern Framed Structures, 
Designed for the Use of Schools and Engineers in Profes- 
sional Practice. By J. B. Jonnson, C.E., C. W. 
Bryan, C.E., and F. E. TuRNgAvRE, C.E, New York: 
John Wiley and Sons. 

Art last we seem to have got a really practical 

treatise on bridge construction. We are quite 

aware that many so-called ‘‘ practical” works have 
been published, but, so far as our experience goes, 
they have usually been found to be on examina- 
tion mere text-books upon the determination of the 
stresses in the different bars of a framed structure. 

This sort of thing can, in the form in which it is 

usually presented, be taught any schoolboy in a 

couple of months, as it is only the higher parts of 

atress analysis that present any difficulty, and 
these, in the works we have in our mind, are usually 
omitted ; this omission of the higher mathematics 
apparently constituting the sole claim of the volumes 
to the adjective ‘‘ practical.” As Rankine has 
himself pointed out, the simpler parts of the 
theory of framed structures are in themselves a very 
unreliable guide to design, and may lead to disas- 
trous failures, for which, as usual, the theory is 
blamed, instead of the ignoramus responsible for the 
wrong application of it. A great safeguard against 
such accidents is afforded if the designer has a 
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knowledge of the higher parts of stress analysis, 
and is thus able to take into account the secondary 
stresses, to which most failures nowadays appear to 
be due. In the case of straightforward bridgework, 
it must, however, be admitted that an amount of ex- 
perience as to the proper proportioning of parts has 
now been collected, which leaves the designer 
almost independent of the higher portions of the 
theory of structures, and enables him to turn out 
good designs by common-sense applications of this 
experience. In short, the main title of the work 
under review to its claim of being a guide to the 
practice of design, is in its collection of the precau- 
tions found by experience to be required in design- 
ing a framed structure. 

The work is divided into two parts, the first of 
which deals, entirely with the determination of 
stresses in the various parts of bridges. We note, 
however, on the firat page a definition of stress 
which seem to us inaccurate, viz., ‘‘Stress is the 
resistance of a body to distortion, and can only 
exist in solid or plastic bodies when unconfined.” 
This would make fluid pressure not a stress, 
whereas there is no doubt that it is as much a 
stress as any other internal force, and has its corre- 
sponding strain. The next few pages are mainly 
historical, but in Chapter II. force polygons and 
reciprocal figures are described, Henrici and Bow’s 
notation being used, the advantages of which over 
every other are indisputable. In the course of the 
next four chapters most of the usual forms of trusses 
are dealt with very fully, the stresses being worked 
out both for wheel concentrations and for equivalent 
uniform loads. Save in the case of small plate 
girders and other short spans, we certainly think no 
advantage is gained by the adoption of wheel con- 
centrations, though for short spans and for cross- 
girders and longitudinals, there is no doubt that 
this method is the correct one to use. 

Chapter VII. deals with the important question 
of the lateral trussing, which by inexperienced 
designers is liable to be inefficiently done. English 
engineers in particular seem to neglect it, and 
every traveller by our railways must be acquainted 
with numerous through bridges in which overhead 
bracing is entirely omitted. The sole reason why 
these bridges stand is no doubt the enormous width 
of thebooms. Even in plate girders this difference 
between English and American practice is very 
marked. Thus in a plate girder bridge, of 95 ft. 
span, recently erected at Worcester, Massachusetts, 
the compression flange is only 16 in. wide, but it 
is very carefully stiffened at frequent intervals. 
If built in accordance with ordinary English 
practice, the flange would have been nearly double 
this width, and less careful stiffening would have 
sufficed. In this particular instance we believe 
English practice is right. In short, where overhead 
bracing is inadmissible, the flanges should be as 
wide as practicable ; but where sufficient height is 
available, narrower flanges or booms will often be 
cheaper, as the number of rows of rivets can be 
reduced, and they can then be effectively stiffened. 
Shallow girders seem often to be adopted in this 
country without any sufficient reason, and lead to 
waste of material. Where overhead bracing is 
used, the portals require very careful treatment, 
as the whole of the wind pressure on the upper 
boom has to be transferred to the foundation 
through the end posts, giving rise to severe bending 
strains in them. This point. is fully dealt with by 
the authors of the treatise under review. 

In Chapter VIII. the so-called old puzzle as to 
the strength of solid beams is discussed, and the 
now well-recognised effect of the plastic flow of the 
metal described, and a complete explanation of 
the behaviour of such a beam at rupture is thus 
easily obtained. In dealing with the deflection of 
beams, we note a misprint at the bottom of page 
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tinuous girder is very fully treated of in this chapter, 
and the application of the theory is facilitated by 
convenient tables. As the authors point out, such 
girders are now but seldom used, save in draw- 
bridges, but a knowledge of the theory of them is 
essential to a competent bridge-designer. 

Chapter IX. is devoted to a discussion of the 
various column formulas, and is of special import- 
ance, as most bridge failures seem to arise from a 
lack of stiffness in the compression members. For 
our own part, we have a prejudice in favour of 
keeping down the unsupported length of a com- 
pression member below forty times the least radius 
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of gyration, in which case no column formula is 
required ; but it must be admitted that this is not 
always conveniently or economically possible, 
though, as the authors point out, no column should 
ever be used having a greater unsupported length 
than 150 times the radius of gyration. In cases 
in which a column is exposed both to bending 
and compression, the rational formula seems 
to be pretty reliable. No close agreement between 
formulas and the breaking strength of long columns 
can of course be expected, as it is practically 
impossible to get a number of columns precisely 
homogeneous, or differing from homogeneity in 
precisely the same manner and degree. 

In Chapter X. the question of secondary stresses 
is entered into, but we must confess we should 
prefer a somewhat different method of treatment, 
having a strong liking for the method of work 
so beautifully developed by Castigliano. However, 
this is a mere matter of taste, and so long as the 
results are correct, the way in which they are 
obtained is a minor matter. The question of the 
gravity lines of various members not meeting in a 
point is here considered, and perhaps the fault is 
too strongly insisted on. No doubt this defect, 
when it occurs in main members, is practically 
always due to sheer carelessness or laziness 
on the part of the designer, but bridges with 
very serious faults of this nature have stood, 
and do stand, perfectly, the reason doubtless being 
that within certain limits it is the range of stress ina 
member, and not its actual value, that is the im- 
portant point. When first loaded, a bar may be 
overstrained by secondary stresses, but plastic 
yielding then takes place, and a uniform distribu- 
tion of stress may finally result. Tests on this 
head are, however, badly wanted. 

Suspension bridges are dealt with in Chapter XL., 
the ordinary theory of the stiffening truss being 
fully developed, and in the following chapter swing 
bridges are discussed, this class of structure being 
almost the only one in which the theorem of three 
moments is practically applied. Cantilever bridges 
form the subject of Chapter XIII. 

In the chapter on arch bridges the different types 
used are pretty fully discussed, but the mathema- 
tics would, to our mind, have been neater if the 
principle of elastic work had been applied. It would 
have been well to have pointed out that the two- 
hinged arch corresponds to an ordinary suspension 
bridge, whilst no mention is made of the inverted 
arch having fixed ends formed by dividing the cable 
of a suspension bridge on each side into two parts, 
and connecting them by bracing, thus making the 
cable its own stiffening truss. This form of bridge 
may not unlikely be widely adopted for large spans 
in the future. It offers great advantages in the 
matter of erection, and though wire rope cables are 
expensive materials, costing about 351. a ton when 
of crucible cast steel, the total weight of metal 
required is greatly reduced, owing to the greater 
strength of the material, The main difficulty is 
that of making neat connections between the 
bracing and the cables. One method that has 
been suggested for this, is to divide both upper and 
lower cables each into two parts, separated by a 
distance block of cast iron, through which the pin 
for the bracing passes. Eccentric loading is thus 
avoided, and a neat job obtained. An important 
point is made in the following chapter, to the effect 
that the deflection due to straining of the web 
members is by no means negligible, and in deep 
girders may be nearly equal to that due to chord 
members. A method of treating redundant mem- 
bers is also developed in this chapter, though not 
at much length. 

The second part of the volume, treating of 
practical considerations, opens with some remarks 
be the reason for choosing any particular type 
of bridge, and formule for the estimation of the 
dead weight are given. In one respect these 
formule are faulty, as they take no account of the 
ratio of span to rise, and are not proportioned 
explicitly to the loads to be carried, but American 
practice has apparently, so for as railroad bridges 
are concerned, been pretty well standardised, and 
the simple formule given are no doubt sufficiently 
accurate for the purpose in view. Considering, 
however, that in the case of cross-girders and 
longitudinals, the loads may vary through wide 
ranges, it would, we think, have been well to have 
added a formula for estimating the weight of a 
cross-girder from the load which it is to carry. 

Chapter XVII. opens with a paragraph on the 
fatigue of metals, which does not strike us as 








altogether up to date, as not a word is said as to 
Bauschinger’s explanation of Wohler’s results. In 
fact, such explanation as is attempted seems to us 
on the wrong lines, the true governing feature being 
the variation of the elastic limit. The remainder 
of the chapter gives examples of details, and a very 
good account of the precautions to be taken in the 
design of these, in order that each member may be 
fitted for its work. The following chapter deals 
also with details of construction, and we note an 
important labour-saving device in the use of conven- 
tional signs, denoting the form of rivet-head, 
as to whether it is to be countersunk on one or 
both sides, &c. It appears that these signs have 
been pretty generally adopted in America, and they 
must certainly reduce very appreciably the amount 
of lettering in a drawing. Floor systems are also 
discussed in this chapter, which will be found 
interesting to British engineers, from the radical 
difference between European and American prac- 
tice in this respect. The former is undoubtedly 
the best system, but in America it has been too 
frequently a case of either a cheap bridge or no 
bridge, and this has quite legitimately led to the 
adoption of open floors. An important saving in 
weight is thus effected. On the older and wealthier 
lines short spans are now being built pretty 
frequently with solid floors ; and no doubt, in time, 
the improvement will be gradually extended to the 
longer spans. The remainder of the chapter deals 
with the connections of the laterals to the main 
girders, which it is often so difficult to accomplish 
in a neat manner; and many of the arrangements 
shown in the work before us do not strike us as 
particularly happy, though no doubt they may be 
secure enough. 

In Chapter XIX. the plate girder is discussed. 
On the difficult subject of web-buckling, the authors 
remark that no column formule can be made to 
apply. This, perhaps, is going too far, though 
certainly such column formulz as have been used 
experience shows to err on the safe side. The sub- 
ject could, doubtless, be treated mathematically, 
but a number of careful experiments, made over a 
wide range of conditions, would be much more satis- 
factory. Thedesign of a particular plate-girder for 
a 47 ft. 6 in. deck span, is discussed pretty fully in 
the remainder of the chapter. The noticeable 
feature is the small width of the flanges, which are 
only 14 in. wide. This is not objectionable in a 
deck span, where thorough bracing is easily secured, 
and two lines of rivets are saved by it. Ina 
through span, however, as stated at the beginning 
of this review, we certainly prefer wider flanges. 

Chapter XX., on roofs, seems somewhat meagre, 
but is good so far as it goes. Further details of 
construction would, however, have been desirable. 
In the next five chapters, various types of bridge 
are discussed at length, the swing bridge in par- 
ticular being very well treated. It is noteworthy, 
however, that in discussing the methods used for 
swinging such bridges no mention is made of 
hydraulic power, the favourite method on this side 
of the Atlantic. In the States, steam or hand 
power is, it is stated, most frequently adopted. 
In many cases it would seem that a petroleum 
engine might be economically used, especially in 
cases in which the bridge requires to be opened 
comparatively seldom. 

The concluding chapter of the work relates to the 
esthetic design of bridges—a most difficult sub- 
ject, and one on which it seems almost impossible to 
Jay down any general rules. In the case of important 
city bridges, it would often be well if the engineer 
would consult an architect, though we fear many uf 
the latter consider it a hopeless task to make a 
metal bridge look well, and this pessimistic, and we 
must say badly based belief, would tend to prevent 
them being of as much assistance as they otherwise 
might. At any rate, parapets and mouldings might 
well be left to them, as was done in the case of the 
handsome parapet of the Washington Bridge over 
the Harlem River. This chapter is illustrated by a 
number of fine plates, illustrating some of the 
handsomest iron bridges yet built, though in one or 
two cases the selection does not seem to us tu have 
been altogether happy. 

At the end of the volume come a number of 
apgentions, forming by no means the least valu- 
able portion of the work. Of these, one relates to 
stand-pipes, another to the so-called ‘‘steel” 
building construction, and then comes what is 
mainly a reprint of a most excellent paper on 
‘* Structural Steel andGeneral Specifications,” read 
before the Engineers’ Club of Philadelphia in 1891, 
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COMPOUND “CONSOLIDATION” LOCOMOTIVE; MOHAWK AND MALONE RAILROAD. 


CONSTRUCTED AT THE SCHENECTADY LOCOMOTIVE WORKS, SCHENECTADY, N.Y., U.S.A. 
: (For Description, see Page 347.) 
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THE SCHENECTADY SYSTEM OF COMPOUNDING LOCOMOTIVES. 


(For Description, see Page 347.) 
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by Mr. F. H. Lewis. may be largely dependent on the facilities for 


erecting different types. 


At the end of the volume 


comes a reprint of a lecture on ‘‘American Methods 
of Bridge Erection,” delivered by Mr. F. W. Skinner, 
M. Am. Soc. E., at the Cornell University. The 
propriety of, confining such a subject to an appen- 
dix is open to question, as the design of a bridge 





Twenty Years’ Practical Experience of Natural Asphalte 
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asphalte is welcome when it is written by one who 
has had twenty years’ experience in its use. 

Asphalte, which is a limestone largely impreg- 
nated with bituminous matter, is already well 
known as a noiseless covering to our roadways, and 
as an excellent protection against damp, possessing, 
as it does, sufficient plasticity to follow all the 
movement of settlement in a building without 
cracking. 

The author, whois the manager of the Compagnie 

Générale des Asphaltes de France, not only gives 
us information about the above uses of the material, 
but he also mentions some examples of its use in 
mass to check mechanical vibration, an interesting 
case being that to be seen at Messrs. Méet and 
Chandon’s champagne stores at Epernay, where 
articular care had to be taken to protect the 
bottled wine from the slightest cause of disturbance, 
but where it was desired to introduce machinery 
for electric lighting purposes. It is not always 
possible to remove such machinery to a distance, 
and there can be no doubt that a semi-plastic 
foundation of a material such as asphalte, when 
suitably confined, affords a ready solution of the 
difficulty. 

Wood pavement, although presenting so many 
advantages, is, as is pointed out by the author, 
absorbent, and in his opinion this should quite con- 
demn its use, thus leaving asphalte as the only 
suitable material for noiseless pavement adapted to 
heavy traffic. This conclusion is but natural, yet 
asphalte cannot be viewed as an ideal paving 
material for this country until it is possible for 
animals to have a better foothold upon it in damp 
weather, or until local authorities regularly apply 
sand to its surface. 

The author gives some good hints as to the 
setting out and laying of new roads with this par- 
ticular material, and it is to be noted that few of 
the artificial substitutes are now employed. He 
gives us also a list of streetsin Paris that are paved 
with asphalte, as well as a similar list of those in 
London, with a table of numbers showing the 
amount of traffic in each. It would appear from 
this that the traffic in the streets of the former 
city is much heavier than in those of the latter, 
but if due allowance be made for the width of the 
streets within the City of London, this conclusion 
will be modified. 

We are very glad to possess such a handbook, 
which, however, will bear some rewriting for 
another edition, with a view to the extension of 
some of its parts (page 57, for instance), and the 
correction of some grammatical errors in others, 
pardonable under the circumstances, and which do 
not detract seriously from the value of the work. 
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ARMSTRONG QUICK-FIRING GUNS. 
(Concluded from page 311.) 

WE will now turn to the heavier natures of guns 
which, though not, technically speaking, quick-firing 
guns, are yet designed for very rapid firing. 

Two 8-in. guns on this principle have actually 
been made at Elswick, and form part of the arma- 
ment of a new cruiser. There is no doubt that, in 
spite of the large calibre of these guns, from four to 
five rounds could be fired from them per minute. 
Indeed, at drill three rounds have been fired in 
28 seconds, projectiles with their driving bands 
turned off being used, so that, each time of loading, 
the projectile, together with any already in the gun, 
was rammed forward. The primers were also 
changed and fired each round, and adummy powder 
charge put into and withdrawn from the gun. The 
drill was, therefore, rather more laborious than 
actual firing would have been, and if three rounds 
could be fired in 28 seconds under such conditio.:s, 
it seems fair to assume that at least four could be 
fired in actual practice in the minute. 

It is worth while to pause and consider what an 
advantage this represents. The present 8-in. service 
gun could not be fired more than at 14-minute 
intervals, so that, supposing two vessels to engage, 
one armed with the new gun and the other with the 
old one, both might fire their first shot and do 
equal damage ; but, providing that the guns were 
not disabled, the vessel carrying the Elswick arma- 
ment would be able to fire five more shots at her 
opponent before she received another shot herself. 
This advantage, of course, becomes multiplied with 
the number of guns in the armament. Taking each 
shot at 210 lb., for every gun carried, the Elswick 
ship would be able to discharge 1260 1b. of shot, 
while her adversary could only get off 210 lb. per 


un. 

The gun is built of steel throughout, having an 
inner barrel surrounded by hoops that are shrunk 
on to support it. The gun is also provided with 
two keyways, one on the top and the other on the 
bottom, to guide it in the cradle; and with a 
breech hoop which carries the attachments for the 
running-out spring on the top, and for the recoil 
press piston-rod on the bottom. The gun is of 
40 calibres length ; the rifling is of the Elswick 
pattern, and is increasing from breech to muzzle, 
the final twist being one turn in 33 calibres. The 
ee novelty in the gun is the system of 
yreech action. This is specially designed with a 
view to rapid loading, but as cartridge-cases would, 
in so large a gun, be very heavy and very costly, it 
was considered better to arrange a system of obtu- 
ration which should be independent of them. The 
De Bange pad has, therefore, been selected to per- 
form the functions of obturation ; but, in small 
respects, this pad has been slightly modified to 
meet the exigencies required. 

The breech screw is of the description known as 
**coned ;” that is to say, it is made in two diameters, 
the larger diameter being in rear, the front or 
smaller end being tapered. One object, amongst 
others, of this form of screw is that it may swing 
out directly the threads are unlocked from the gun, 
thus dispensing with the withdrawal movement 
necessary when parallel screws are used. The 
action in the 8-in. gun is, however, slightly modi- 
fied ; for in order to withdraw the De Bange pad 
from its seat, it is necessary that the screw should 
move directly to the rear for a short distance. The 
motion is, however, combined vith that of swinging 
out in such a manner that it appears to the operator 
to be but one motion. The threads on the coned 
screw are interrupted in five places, and the inter- 
ruptions on the rear or parallel part of the screw 
are checkerwise with those on the front or tapered 
part. This arrangement gives a considerable addi- 
tion of strength, for it will be observed that the 
breech screw engages with the gun in the whole of 
its circumference. Ample allowance is made in the 
design of the coned screw to compensate for any 
loss of strength due to the taper on the front por- 
tion of the screw. 

The breech screw is carried on the carrier, which 





in the 8-in. gun is made of gun-metal. A block 
sliding in the carrier carries a pin which engages in 
the rear face on the breech screw ; this operates in 
such a manner that if the sliding block is moved 
laterally it causes the breech screw to revolve. The 
lateral motion is given to the sliding block by means 
of a link. The link is attached to a small arm 
carried by a wormwheel which revolves on the 
carrier axis pin. The worm gearing into the worm- 
wheel is carried by a shaft fitted with a handwheel. 
The shaft, therefore, is on the right of the gun, 
and the handwheel is at a convenient distance in 
front of the breech screw. It will be seen that the 
man who opens the breech screw is in a new posi- 
tion. The advantages of this position are that he 
is entirely clear of the men who are engaged in 
loading when the breech is open; he is also ina 
perfectly safe position when the gun fires, for even 
if he had hold of the handwheel the gun would 
recoil away from him, and do him no injury. To 
open the breech, it is only necessary to give ten 
continuous turns to the handwheel, and this 
operation can be done with ease in 3} seconds. 
The reverse motions in an equally short interval of 
time are necessary for closing the breech. 

The firing arrangements for this gun are a novelty 
that require special attention. Many misfires 
occur with large guns on account of the common 
practice of placing the primer at the rear of the 
breech screw, and consequently having a very long 
vent through which the explosion of the primer 
must be communicated to the charge. With the 
8-in. gun under consideration this objectionable 
feature is removed. The primer is attached toa 
‘*primer-holder,” and is pushed into the breech 
screw fora distance of 12 in. There is, therefore, 
a vent of only 10 in. between the primer and the 
charge, practice having shown that a vent of so 
much, but not greater, length is desirable to direct 
and concentrate the explosion of the primer. The 
‘* primer-holder ” is an entirely self-contained — 
of mechanism, and provides for either electric firing 
or percussion firing. It is so arranged that it can 
be withdrawn or inserted easily and quickly, and it 
is impossible to fire the primers unless the ‘‘ primer- 
holder ”’ is properly placed. The ‘‘ primer-holder ” 
(which closely resembles the striker of a 6-in. or 
4,7-in. Elswick quick-firing gun) consists of a steel 
needle inclosed by a tube of insulating material ; 
outside this is a tube of steel, which in its turn is 
surrounded by a strong spiral spring. The spring 
either keeps the striker in contact with the electric 
tube, or provides the power necessary for driving 
the striker against the percussion tube. The whole 
of this arrangement is contained in a light steel case 
fitted in front with a short but very quick motion 
screw, on to which the cap containing the primer, 
either electric or percussion, is screwed. When 
screwed tight up the primer is firmly held, and is 
centred immediately in front of the insulating needle 
or striker. It should be observed that the ‘‘ primer- 
holder ” cannot be withdrawn from the gun unless 
the striker is drawn back and locked quite clear of 
the primer. There is, therefore, no risk of bring- 
ing the striker in contact with the primer during 
the operation of putting the latter in place. 

Attached to the carrier is a trigger which is 
capable of being put in gear for percussion firing, 
or out of gear for electric firing. If in the former 
position, it is only necessary to draw the ‘‘ primer- 
holder” handle to the rear for it to engage with 
the trigger, or if the gun is being loaded this is 
automatically done by the opening and closing of 
the breech. A lanyard can be attached to the 
trigger, and can be worked from either the right or 
the left of the gun. Finally, arrangements are 
made so as to render it impossible to fire unless 
the breech is properly screwed up. 

The cradle is made of steel, bushed with gun- 
metal at the places where the gun comes into 
contact with it. Trunnions are formed on the 
cradle on the line about which the loaded gun and 
cradle balance, and the friction caused by bso 
is reduced to its lowest possible limit by speci: 
anti-friction gear, the an being that the gun can 
be elevated or depressed by one man with as much 
ease as if it were only a gun of small calibre. 

The recoil press is placed underneath the cradle, 
the cylinder being bored out of a solid steel forg- 
ing. A tank in communication with this cylinder 
contains a reserve supply of oil, so that there may 
be no risk of the hele becoming partially empty. 


Two running-out springs are placed on the top of 
the cradle ; each spring is in sections, so that if 
damaged a spare section could readily be put in 





place. The springs are, however, always in com- 
pression, and therefore even if one broke its action 
need not be impaired. The two springs are each 
in light steel cases, and they can be removed from 
the mounting in their compressed condition without 
difficulty. A horn or bracket projects from the 
right side of the cradle, and to this is fitted the 
sight, which is on what is known as the ‘“ Elswick 
bar and drum” pattern. The advantages of this 
sight are that it is extremely easily manipulated, 
and the range scale being multiplied, the distance 
between the graduations is sufficient to enable clear 
readings to be made. Night sights are provided, 
and can be readily attached to the day sights. 

The two side brackets of the lower carriage which 
support the trunnions of the cradle are bolted in 
front to an inner shield of 3 in. in thickness, and 
are also riveted to a steel platform which forms the 
upper roller path. On the right-hand side there 
are brackets for carrying the elevating and the 
training handwheels, these being conveniently 
placed for use by a man aligning the sights. It 
has been customary hitherto to place these hand- 
wheels on the left of the gun, as it has been thought 
that a man can more readily use his right eye for 
sighting when on that side, but in the 8 in. mount- 
ing this has been specially considered, and while 
the convenience of sighting with the right eye has 
been fully provided for, some important advantages 
have, been secured by placing the firer on the right- 
hand side. 

In the first place, if rapid loading is to be 
realised, it is essential that the passage of the 
powder charge shall be short and unobstructed ; 
thus the powder hoist is made to deliver the charge 
on the left-hand side of the gun, and can be served 
to the loading number without being passed round 
the breech screw, which, when open, is on the 
right of the gun. This could not be done if the 
man who trains, elevates, and fires the gun were 
placed in the usual position on the left-hand side. 
In this 8-in. mounting the attempt has for the first 
time been successfully made to provide training gear 
which can be worked at a satisfactory speed by one 
man. The revolving weight amounts to 31 tons, 
and yet one man can train the gun with one hand, 
keeping his eye and his attention on the sights. 
Trial has shown that he can, with but very little 
exertion, train the gun through 90 deg. in 
20 seconds. 

Close to the elevating and training wheels is the 
pistol for firing the gun by electricity. This 
pistol is fitted with the electric sounder, so that 
each primer is automatically tested and the firer is 
kept informed of the condition of his firing circuit. 
Here again advantage is gained by placing the 
firing position on the right-hand side, for the circuit 
is entirely on the same side of the gun as is the 
hinge for the breech screw carrier ; a short and 
simple circuit can therefore be provided. 

The mounting rests on a ring of live rollers, 
which are protected from hostile fire by being 
placed at a lower level than the deck of the ship 
carrying the gun. Further protection is also pro- 
vided by a plate surrounding the roller path. Clips 
attached to the upper roller path and hooked under 
the lower roller path prevent the front of the 
mounting from rising when the gun is fired. 

There are two shields, an outer and an inner ; 
both are of 3 in. thickness in front. The inner 
shield has already been mentioned as an in- 
tegral part of the lower carriage. The outer 
shield has an inclined roof of 3 in. thickness, in 
which a port of the smallest possible dimensions is 
cut for the gun, and an aperture is provided for 
sighting. The sides of the shield are tapered to 
the rear, and the whole shield is so constructed 
that it balances about the axis of rotation of the 
gun and mounting. The shield is attached to the 
lower carriage by special elastic attachments, so 
that it may suffer very considerable distortion with- 
out communicating any injury to the mounting. 

The mounting of the 8-in. gun is arranged for 
central loading, as far as the powder charge is 
concerned ; but the shot are either taken from 
racks placed close at hand, or from independent 
tube hoists communicating with the shell-room. 
The powder hoist is constructed with a view to 
very rapid working. Two cages travel in it in such 
a manner that as one ascends the other descends ; 
the only weight lifted, therefore, being that of the 
actual charge (which, being of cordite, is very light 
compared with what it would be in powder). By a 
shunting contrivance of great simplicity the two 
cages pass each other in the middle of the hoist, 
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and there is, therefore, only one delivery orifice 
to the hoist for the two cages. It has already been 
explained that this orifice is on the left-hand side 
of the mounting. The cages can be hoisted what- 
ever the position of the mounting, a quick-working 
hand winch being provided for the purpose. 

The Elswick firm has not allowed the question of 
increased rapidity of fire t» rest even with guns of 
8-in. calibre, but they are actually engaged in the 
manufacture of 12-in. guns which possess the same 
features and similar power of rapid loading. It 
will be observed that with all these guns, recoil 
in the line of fire is arranged for. This enables 
the direct action of running-out springs to be 
applied, and helps towards the easy application of 
a means of making use of the energy of recoil which 
has hitherto been wasted. 

With guns of 4.7 in., 6 in., or even 8 in. calibre, 
the working of the breech screw by hand is so easy 
and rapid, that any application of power seems 
superfluous. This is not the case with such large 
guns as the 12-in., and Elswick has accordingly 
introduced a system of using the energy of recoil, 
by which the breech screws of these guns can be 
withdrawn and closed automatically, thus securing 
great power and rapidity at the same time. The 
rapidity is the more remarkable on account of the 
operation of opening the breech taking place while 
the gun runs out ; there is, therefore, no extra time 
required for the process. There can be no danger 
in using the automatic gear, for the operation of 
opening does not commence until the gun is run- 





ning out, and there therefore cannot be any pres- 
sure in it. 

The 12-in. gun mountings of this description are | 
under manufacture for the new battleships, and ' 
the design of mounting also includes provision for | 
working the gun by hand, as well as by hydraulic 
power. It would not be wise to give up the use of 
power, and work entirely by hand, as the sacrifice 
in rapidity would be too great. But no one can 
dispute the wisdom of providing hand power as an 
alternative, especially when it can be done in the 
simple manner provided for in the Elswick design. 

In smaller guns the cradle carrying the gun is 
provided with trunnions, but with the 12-in. the 
cradle, with its gun, rests on the slides, which are 
fitted with trunnions. The gun (when out), cradle, 
and slide, all pivot about the trunnions, and the 
work done in elevating is thus reduced to simply 
overcoming the friction at the trunnions. This is 
very small, as anti-friction gear is provided. 

The slides allow a recoil of 36 in., the two 
running-out springs (in steel cases) and recoil press 
being carried between them. Each spring is in 
sections, so that a damaged length can be replaced 
with very little delay or trouble. An hydraulic 
jack is also supplied to run out the guns in case of 
a breakdown. But it has been proved that springs 
are perfectly reliable if they have been thoroughly 
tested and are not overstrained. The running out 
of the gun being thus provided for, the recoil press 
has no duty but that properly belonging to it, viz., 
absorbing recoil. It therefore differs only in size 
from the simple recoil press of a quick - firing 
mounting. 

As the gun and mounting are balanced about the 
trunnions, there is very little work to be done by 
the elevating press; it can, therefore, be reduced 
to very small dimensions, and, if placed in a hori- 
zontal Position to act on a vertical arm below the 
mounting, a great deal of space can be saved over 
former arrangements. This is very important, for 
it means a possible economy in weight of the 
armoured chamber protecting the machinery below 
the turret. 





LOCOMOTIVES AT THE WORLD'S 
COLUMBIAN EXPOSITION. 

Tu locomotive illustrated on pages 344 and 345 was 
shown by the Schenectady Locomotive Works Com- 
pany, of Schenectady, New York, at the Chicago 
Exhibition. It was constructed for the Mohawk and 
Malone Railroad, and well illustrates the Schenectady 
system of compound locomotives, a description of 
which, supplied by the company, is annexed. 

_ Fig. lisa perspective view of the engine. Fig. 2 
is a side elevation. Figs. 3 to 6 are cross-sections. 
Fig. 7 is a front elevation, showing the cylinders, 
saddles, smokebox, receiver, intercepting valve, and 
Steam passages. Fig. 8 is a horizontal transverse 
section through the intercepting valve on the line 2 2 
of Figs. 7 and 10, showing the relation of the parts 
when the intercepting valve is open. Fig. 9 isa similar 
view of some of the same parts when the intercepting 
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valve is closed. Fig. 10 is a vertical longitudinal sec- 
tion through the intercepting valve on the line 4 4 of 


Fig. 8 with the valve open. 
section on line 3 3, Fig. 7. Fig. 


This figure is also a 
11 is a vertical trans- 


verse section through the devices for actuating the re- 


gulating and intercepting valves. 
section on the line66; Fig. 13 is 


Fig. 12 is a similar 
a longitudinal section 


on line 77, and Fig. 14 is a transverse section through 
the intercepting valve on line 88, Fig. 10. The arrows 


show the direction taken by the 


steam. 


In Fig. 7 the saddles B C are respectively connected 


with a high-pressure cylinder D and 


cylinder E located on opposite 
he exhaust port of the high 


low-pressure 
sides of the engine. 
-pressure cylinder is 


connected by a pipe D! (shown in dotted lines in 





Fig. 7 and in full lines in Fig. 8) with a receiver 
F, the other end connecting with the inlet pipe 
E! of the low-pressure cylinder, in which the inter- 
cepting valve G is located, and across which it recipro- 
cates to open or cloze this passage. 

The intercepting valve is shown mounted on the 
saddle C of the low-pressure cylinder, while the live 
steam connections and high-pressure exhaust devices 
are mounted on the other saddle B. The low-pressure 
exhaust pipe E? lies centrally between them. The 
intercepting valve G consists of two pistons G! G?, 
mounted in fixed relation to each other on a stem g, 
and provided with longitudinal perforations g' for the 
passage of live steam. These valves traverse endwise 
a cylindrical chest C1, which is provided with ports 
c c*, opening into the low-pressure inlet pipe E', and 
with bearings c, in which the inner piston head G? 
traverses ; these bearings, in fact, constitute part of the 
valve cylinder. A port ¢ in this valve cylinder admits 
live steam direct to the low-pressure cylinder beneath 
the intercepting valve, while the pressure of the steam 
in the receiver from the high-pressure cylinder acts in 
the contrary direction and on the upper side of the 
intercepting valve when closed. Consequently the 
live steam, which exerts the greater pressure, compen- 
sates any looseness in the fitting of the valve by tend- 
ing to press it upward against its seat when closed, 
thus preventing the live steam leaking into the 
receiver. 

A piston-rod H passes through stuffing-boxes / h' in 
the heads of the a, rng te and of a separate cylinder 
I, provided with a piston H', which actuates the in- 
tercepting valve. This actuating cylinder I is pro- 
vided with inlet ports ¢ i! and an exhaust port #. 
The entrance of steam to this cylinder is controlled by 
a slide-valve k' ona stem /, carrying two pistons K K 
sliding in a chamber K*. Steam is admitted to this 
chamber through the ports j, j', j*, the first two ad- 
mitting steam ss ctween the pistons, while the other 
admits it to act upon the outer end of the larger piston 
K', this piston being made larger than the other in 
order to insure its movement in the proper direction at 
the proper time. Live steam from the boiler passes 
through a pipe L directly to the high-pressure cylin- 
der. A branch pipe L! from this pipe connects with a 
port / of an auxiliary registering chamber M, Fig. 13, 
provided with a piston valve m passing across the inlets 
jj of the regulating chamber K? to open or close them 
at the proper time. A pipe M' connects the receiver F 
and its induction pipe E' with this auxiliary valve 
chamber M and with the port 7? of the chamber K’, 
which is provided at its opposite end with an outlet j* 
for the escape of steam or water which may leak into 
that end of the chamber. The outlet i of this 
chamber is contracted for regulating the escape of 
the steam, so as to prevent the slamming of the 
piston H' and of the intercepting valves actuated 
thereby. 

A valve chamber N contains a poppet valve N’, 
having two seats x | and a stem N? projecting outside 
the valve chamber. A port *? admits steam to this 
valve chamber from the live steam branch pipe L’, 
and a passage 1* permits its escape into the intercept- 
ing valve cylinder C', and thence through the port ¢ 
to the low-pressure cylinder E below the intercepting 
valve, as above mentioned. 

An elbow lever O, rocking on a fulcrum or pivot 0, 
has its longer arm forked, so as to embrace pins o' on 
the piston-rod H of the intercepting valve. The other 
arm 0” of this lever constitutes a tappet which acts at 
the proper time on the stem of the poppet valve N! to 
open it. This valve is so constructed that its outer 
member is of greater area than its inner. The pre- 
ponderancy of pressure on the outer end of the valve 
tends to keep it closed when released from the 
wiper 0”, 

he operation of the apparatus is as follows: The 
normal relation of the parts when operating as a com- 
pound engine is that shown in Figs. 8 and 10, in which 
the intercepting valve is opened and the admission of 
steam to the low-pressure cylinder, except through the 
high-pressure cylinder, receiver, and induction port E', 
is cut off. To work both cylinders with high-pressure 
steam, the throttle-valve is opened, which permits 
live or high-pressure steam to pass through the branch 
pipe L! and port / to the regulating-valve chamber M, 
the valve m of which it forces to the right (see Fig. 13), 
so as to open the port j and permit steam to pass into 
the valve chamber K?, between its pistons K K'. The 
right-hand one K! of these pistons being of greater 
area than the other, the steam pressure forces them to 
the right from the position shown in Fig. 8 to that 
shown in Fig. 9. This movement causes the slide- 
valve k! to uncover the ports 7 of the cylinder I, which 
in turn forces the piston H! to the right, closing the 
ports cl c? of the intercepting valve, as shown in Fig. 8. 
The relation of the parts is such that as the intercept- 
ing valve closes, the wiper 0” strikes the stem N? of the 
poppet valve N! and opens it, thus permitting high- 
pressure steam to pass from the pipe L’, through the 
passages n’ 7’, into the intercepting-valve cylinder, and 
through the port ¢ therein to the low-pressure cylinder 


E below the intercepting valve, thus operating it with 
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SUBMERGED SEWER, SHIRLEY GUT, BOSTON, U.S.A. 
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the full pressure of the live steam. The intercepting 
valve, as before remarked, is already closed, and the 
tendency of the live steam is to press it upward in its 
seat, so as to prevent any leakage into the receiver 
and consequent back pressure upon the high-pressure 
cylinder. The perforations g' in the intercepting 
valve prevent the steam from exerting any endwise 
pressure upon it in either direction, and it is conse- 
quently entirely dependent upon the action of the live 
steam upon its piston H' in the actuating cylinder I. 
The intercepting valve should have sufficient lap to 
move slightly beyond its closin point, in order that 
the opening of the supply valve % may not take place 
until the intercepting valve is fully closed, the tappet 
o* being correspondingly adjusted. When it is desired 
to change from direct to compound action, the live 
steam is cut off from the low-pressure cylinder. The 
pressure in the receiver and the induction pipe E! then 
soon becomes sufficient to force steam through the 
return pipe M! into the auxiliary chamber M and 
force the regulating piston valve m into its seat, thus 
closing the ports / and j and simultaneously opening 
the port 7. The steam then passes through this last- 
named port and the port j° to opposite sides of the 
larger piston K!, the result of which is to force the 
slide-valve i’ to the left in the position shown in 
Fig. 8, which opens the exhaust i? and the inlet 7 
of the cylinder I and forces the piston H? to the 
left, thereby opening the intercepting valve. This 
movement of the piston H! detaches the wiper o? 
from the poppet valve N' and allows it to close 
quickly before the intercepting valve opens. The 
parts having thus taken the position shown in Fig. 8, 
the engine resumes its compound working. It will also 
be perceived from the foregoing description that the 
intercepting valve will automatically be opened when- 





ever the pressure in the receiver is sufficient to over- 
come that of the live steam in the auxiliary regulating 
valve. The intercepting valve will also opened 
even when the steam is cut off, as in the case of a 
locomotive on a down grade, should there be sufficient 
exhaust from the high-pressure cylinder to cause the 
requisite pressure in the receiver. 
he operation may be concisely stated thus: The 

opening of the throttle admits live steam simultaneously 
toboth the high and low-pressure cylinders, and by means 
of this same live steam acting through a mechanism 
separate and distinct from the intercepting valve itself, 
the latter is automatically closed and the engine starts 
with its full power as a simple or non-compound engine. 
The steam pressure thus caused in the receiver acts 
through the auxiliary regulating valve m upon the 
slide valve k' and opens the intercepting valve, mecha- 
nism connected with which releases the valve control- 
ling the admission of live steam to the low-pressure 
X oageen which valve automatically closes itself, 
thus causing the parts to resume their compound 
working. 

The leading dimensions and particulars of this engine 
are given in the Table on page 347. 





THE SUBMERGED SEWER AT SHIRLEY 
GUT, BOSTON, MASSACHUSETTS. 

SomE very interesting work has recently been done 
in connection with the outfall of the North Metro- 
politan sewerage system of Boston, Massachusetts, The 
a from some fifteen townships on the north of the 
Charles 
of Boston, had to be dealt with. It was considered ad- 
visable that the sewage should be delivered as far out 


River and Boston Harbonr, including a portion | places. 





to sea as possible, and to this end it was decided to 
construct the outfall at the extremity of Deer Island 
Spit, round which flow some of the strongest tidal 
currents in the whole harbour. To reach this point, 
however, it was necessary to cross the water known as 
Shirley Gut (Fig. 1), the difficulties of the work being 
increased by the fact that the currents were, if any- 
thing, still stronger than at the Spit. Owing to the 
presence of these currents, this point had been origi- 
nally chosen for the sewer outlet by one of the “4 = 
lative Commissions during the long investigation, but 
amore thorough examination, undertaken by a later 
Commission, convinced them that it would not answer 
for that purpose; for though the currents are very 
swift they continue for a short distance only, and are 
very sluggish outside the entrances of the Gut. The 
waterway is considered a navigable channel by the 
Government, although it is used only by sailing yachts 
of small draught, a few pleasure steamers, and occa- 
sionally by tow-boats. From the earliest times the 
depth has been gradually growing less, so that now 
there is but 15 ft. depth at low water, with a width of 
100 ft. Its width at high water is 320 ft. The mean 
range of tides of Boston Harbour is 10 ft., and they 
are of the semi-diurnal type, the two tides being nearly 
equal in range. The tides at the Gut differ from the 
tides in the rest of the harbour in some particulars, 
principally in the continued high velocities during 
nearly the whole time of the tide, and in the slack 
lasting only about ten minutes at both high and low 
water. Another peculiarity is that the sub-currents 
are considerably more rapid than the surface ones, 
though this feature is, perhaps, not unknown in other 
The National Government has the control of 
all navigable channels, and they allowed the Commis- 
sion to stop navigation during the time necessary to 
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side till theedge of the swiftcurrent was reached, narrow 
cribs 1 ft. in thickness, made of planks and boards, and 
weighted with gravel and stones, were placed together 
like cards in a pack (see Fig. 1, page 348), These 
were fastened to each other, and penetrated slightly 
into the bottom. This part of the structure was 
10 ft. wide, and set to grade of 13.5 above mean low 
water. Within the range of the swift current age 
was adopted, the arrangement being as shown in Fig. 2. 
A row of sheet piling 10in. thick was driven the 
greater part of the way, but 6 in. thick near the shore 
on each side, till the full width of 24 ft. was reached, 
as shown in Fig. 1. The sheet piling was supported 
by round piles and spurshores, to which the sheet 
piling was strongly braced. The bents were placed 
8 ft. apart. The top of the caps was 12.7 ft. above 
mean low water. The piles were driven into the 
bottom to an average depth of 15 ft., the spurshores a 
little less, and the sheet piling from 6 ft. to 8 ft. The 
dimensions of the timbers were: Piles not less than 
12 in. at the butts; sheet piling tongued and grooved, 
and of the dimensions given above; caps, 6 in. by 12 in.; 
stringers, 12in. by 12 in. ; and bracing, 6 in. by 8 in. 
The piles and spurshores were driven from a floatin 

machine, and the sheet piling by a machine rolle 

along on top of the work as finished. Some thought 
that the velocity of the currents would increase in 
proportion as the opening was closed in, but the 
engineers thought not, and their judgment proved 
to be correct. 

As soon as the bulkhead approached completion, 
the dredging of the trench for the recepticn of the 
pipe was begun. The Gut affording such narrow 
ficnits for manceuvring, it was thought best to 
procure a long- boomed dredge of the clam- shell 
type, to be used without scows, the material to be 
thrown on the easterly side of the trench and 
about the bulkhead, which, it was thought, it might 
be desirable to strengthen. The trench was 65 ft. 
from the bulkhead. It was dug to an average 
depth of 14 ft., and in profile the bottom of the 
trench ran nearly parallel with the bottom of the 
channel-way. The trench was made 10 ft. wide on the 
bottom, allowing the sides to take the natural slope, 
which was found to be about 14 to 1. It took about 
two months and a half to do the dredging, which was 
somewhat delayed by violent storms. 

It was decided that the pipe be laid in four 
sections of the curvature shown in Fig. 3. The 
pipe was made of steel § in. in thickness. Each sec- 
tion was made in parts about 15 ft. long, for con- 
venience in handling, and each part was made in 
sheets riveted together with lap joints. The parts 
were delivered near high-water mark, where they 
were bolted together on flanges with lead joints to 
form the sections, as indicated in Fig. 1, where they 
are shown ready for launching. 

The pipe was lined with three rings of brickwork. 
Portland cement was used, mixed in the proportion of 
1 of cement to 2 of sand. The latter was coarse, clean 
and sharp. The diameter inside the brickwork was 
6 ft. 4 in. As soon as the brick lining was finished, 
each section was braced inside by timbers 6 in, by 
8 in., and put in sets 3 ft, apart, one timber horizontal 
and one vertical in each set. Wooden bulkheads 
made of hard pine 6 in, thick were then fitted at both 
ends of each section, braced to the brickwork inside. 
These were caulked with oakum on the outside, like 
the side of a wooden vessel. After caulking, a layer 
of cement mortar about 1 in. in thickness was put over 
the bulkhead, which brought the surface nearly flush 
with the flanges of the pipe. The flanges, § in. thick, 
were riveted to the ends of each section, and turned 
outwards 3 in., and each was pierced with forty holes 
for 1 in. diameter bolts, The position of these holes 
was carefully tested by an iron template with the 
corresponding end of the section that was to fit it. 
The lining of the pipe was gcing on at the same time 
with the dredging. On each of the curved sections 
wooden lagging about 16 in. thick was strapped, as 
shown in Fig. 4. Around this was cut a groove to 
receive the wire rope to be employed for suspending 
and turning the section during the coming operations. 
On the lagging were fastened wooden bed-pieces, 
covered with iron sheets, which were to rest on sills 
previously placed at the right grade in the dredged 
channel. These are indicated in Fig. 3. 

The sections were now ready to be transported to 
low water. They were separately launched on rollers, 
and were not allowed to get urder any headway, 
tackles being used to haul them forward and to hold 
them back. For transporting the sections in the water, 
the dredging scow was rigged with two trestles on the 
side, each with threefold tackle blocks and a }4-in. 
wire rope for a fall, that led to the drums of the dredge 
and were worked by its machinery. The scow thus 
fitted is shown on Fig. 4. These tackles raised the 
sections at low-water mark, turned and supported 
them till they were placed in the proper position 
in the dredged channel. The centre section was set 
first, then the northerly curved one, then the 
southerly curved one, and, lastly, the straight one-—- 
all within ten days, Some water was let into each 





section by a small cock provided for that purpose, 
before lowering to the bottom, to make them heavy 
enough to sink. Attached to both ends of the centre 
section, and to the outer ends of the curved and 
straight sections, and fastened to the flanges and body 
of the pipe, were three small projections styled 
fingers, perhaps the most important of all the appli- 
ances connected with laying the pipe. These are shown 
in Fig. 3, reaching out about 12 in. from the flange. 
They were made of wood lined with iron, and formed 
a rest and guide for the section as it was being joined 
to the one already in place. Two sheaves were also 
fastened to the flanges of the stationary section, above 
the fingers, through each of which a rope was rove 
which was fastened to the end of the section to be 
joined, the other end leading to the dredge. Other 
devices were used to make the sections join together 
as to line and grade, as they were drawn on the plans, 
and to show above the water surface that they 
were in their proper place, the result aimed at 
being to reduce the work under water as much as 
possible, and to leave nothing to the judgment of the 
divers that could be avoided. The section was lowered 
by the tackles on the dredge until it rested on the 
fingers. It was then hauled into place by the ropes 
just referred to. Divers were about the joints till 
the sections were in place, when they bolted them 
together. A rubber gasket or disc had previously 
been cemented on to one of the flanges making the 
joint, This rubber gasket was ? in. in thickness, and 
was carefully fitted to the holes on shore before 
launching. An iron manhole 12 ft. long was attached 
at each shore end of the pipe, in the same way in 
which the sections were joined together, except that 
no derricks or sheers had to be ak Enough of the 
brick lining was put in to nearly sink them. They 
were then floated to place and water added to fully 
sink them on to the beds, when they were bolted to 
the pipe. These are to effect a passage through the 
syphon until special brickwork is constructed, con- 
necting the syphon with the brick sewer already built 
on each side of the Gut, and indicated in Fig. 1. 

On the Shirley Point side there is to be a sand- 
catcher and a branch. On the Deer Island side there 
is to be also a branch, so that an additional line can be 
laid in future if necessary. 

One year ago it was undecided whether the work 
should be let out by contract or built by the Commis- 
sion. No plan of proceeding was then decided upon. 
It was only known that the sewage should be conveyed 
beneath the Gut by one or two pipes, in some way. 
Bids were called for, stating this fact. Four bids 
were received, which ranged in price all the way 
from 120,000 dols., the highest, to 55,000 dols., the 
lowest. 

The present work has been done for the following 
prices : 





Dols. 
Bulkhead 7,206 
Dredging... ae ve ast 5,151 
Pipe, delivered on work ... an’ ae 7,177 
Brickwork ab sa as ces 3,779 
Preparing, moving, and setting _ in 
place, and all connected therewith ... 14,012 
Total 37,325 


To complete the work so far as this particular part is 
concerned, there remains some more filling to be done 
over the pipe, and the removal of the bulkhead. The 
timber of the bulkhead or dam will nearly, if not quite, 
pay for its removal, and the refilling will not cost 
over 1000 dols. The bulkheads have been removed 
from inside the syphon, and all the water pumped out. 
The places of joints and timbers have been filled with 
masonry and cement mortar, so that there is a clear 
passage through between the manholes. There were 
very few leaks, and only the occasional use of a hand 
pump is required to keep the syphon perfectly dry. 

This work was constructed mostly under the personal 
supervision of Mr, Howard A. Carson, the chief engi- 
neer of the metropolitan sewerage system, whilst Mr. 
Laurence Bradford, towhom we are indebted for the par- 
ticulars given above, had charge of the dredging, build- 
ing the dam or bulkhead, giving all lines, grades, &c. 
That unceasing care and watchfulness were required 
from all, goes without the saying. The chief engineer 
has generously acknowledged that the success achieved 
was largely due to the intelligent efforts of all con- 
nected with the work. 








ELECTRIC COLLIERY PUMPING PLANT. 


THE electric pumping plant illustrated on page 349] q 
») 


was constructed by Messrs. Ernest Scott and Mountain, 
Limited, for the Shilbottle Colliery Company, Lesbury, 
Northumberland. It is capable of delivering 200 

allons of water per minute against a head of 185 ft. 

he dynamo is of the improved Tyne type, shunt- 
wound, and is constructed to give an output of 
50 ampéres at an electro-motive force of 500 volts 
when running at a speed of 700 revolutions per minute. 
The armature is covered, as a protection against dust, 
with gun-metal er ee guards. The brush-holders 
are fitted with hold-off catch and tension regulator, 





carbon brushes being used for the collection of the 
current. The commutator is of hard drawn copper, 
the sections being insulated with mica, and mounted 
upon an independent gun-metal sleeve, enabling the 
commutator to be removed bodily from the machine if 
required. The bearings are adjustable, the brasses, 
which are bored and turned, being made in halves, 
The sliding bedplate has been adopted to admit of the 
slack of the belt being taken up as required. The 
pumps are of the three-throw type. The pump bodies, 
valve-boxes, and connecting pipes are independent 
and interchangeable, and the pumps are operated by 
a shaft gearing with a countershaft driven by the 
belt from the motor. A motor switch is provided for 
starting and stopping the pumps. The resistance coils 
are fitted into a cast-iron case with a wrought-iron 
back, the starting switch being mounted upon the 
front of the base. The main switch-board has an 
enamelled slate base fitted with double-pole main 
switch with double-pole fusible cut-outs. For measur- 
ing the current and electro-motive force, there is fitted 
an ampére-meter to read 50 ampéres and a voltmeter 
showing up to 500 volts. The conducting cables are con- 
centric, and 1232 yards long. The inner core is of 
seven wires, No. 14 B.W.G., the return being of an 
equal section of copper, but composed of a larger num- 
ber of smaller wires. A thick coating of bitumenised 
fibre insulates the inner from the return conductor, 
the outer covering being of the same, while the whole 
cable is drawn into a lead pipe and further protected 
with a thick coating of braid. The bedplate, it may 
be added, is of the construction shown, to enable the 
pumpsto be readily installed. Each section is machined, 
secured by turned bolts. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on 
March 9, 1894, Professor A. W. Riicker, F.R.S., Presi- 
dent, in the chair, Professor O. Henrici, F.R.S., made a 
communication on ‘‘ Mathematical Calculating Machines, 
especially a New Harmonic Analyser.” After mentioning 
the general principles on which such machines are based, 
the author showed a new arithmometer devised by Pro- 
fessor Selling, in which the jerky motions of the numeral 
wheels common in such instruments are eliminated, and 
the operations simplified. Another arithmometer of very 
compact design, named the ‘Brunsviga,” had been 
placed on the table by Professor Boys. The simple and 
ingenious ‘‘ Hatchet” integrator was then shown. It re- 
sembles a small hatchet, with a tracing point projecting 
at right angles to, and at the endof, the handle. Moving 
the point from near the centre of mass of any closed 
curve, round the curve once, and back to the starting 
point, the distance between the initial and final positions 
of the hatchet head is a measure of the area of the curve. 
The instrument has been found very useful for indicator 
diagrams. A Hine and Robertson’s planimeter lent by 
Professor Perry, an Amsler planimeter combined with a 
pentograph for measuring small areas, an Amsler inte- 
grator to give areas and first moments, and a beautiful 
sphere and cylinder rolling-integrator of great accuracy 
by Coradi, of Zurich, were shown, as well as an ingenious 
integraph devised by Abdank Abakonowitcz. 

Passing on to harmonic analysers, Professor Henrici 
explained the object of such instruments, viz., to deter- 
mine the coefficients in Fourier’s expansion for any 
periodic curve, 

y = Ay + A; cos 6 + A, cos 20+, eee 
+B, sin 6+ Bosin2¢+.... 


and briefly described Lord Kelvin’s instrument now in 
use at the Meteorological Office. This machine gives the 
first term and three pairs of coefficients A and B, but is 
large and expensive. The author had endeavoured to 
devise a simple and more portable instrument, and now 
described the various stages in the evolution of his new 
analyser. Using Clifford’s method of wrapping the curve 
round a cylinder, he saw that by imparting a simple har- 
monic motion to a plane tangential to the cylinder, 
which plane carried an Amsler planimeter, whose tracing 
point followed the intersection of the plane with the 
curve as the cylinder rotated, any coefficient An or Bn 
could be determined. This arrangement had considerable 
friction, and only gave one coefficient at a time; it also 
necessitated readjustment of the period of the harmonic 
motion for each pair of terms. Another machine founded 
on integration by parts was then constructed, in which 
the relative periods of cylinder and registering wheels 
were adjusted by a disc and roller, the motion being 
transmitted to the wheels by bands driven from the disc 
spindle. This gave An and B, at one operation. Mr. 
A. Sharp used this machine for some time, and then de- 
signed an inversion of it, in which the curve was laid out 
flat and the machine rolled over it. This arrangement 
greatly facilitated the multiplication of registering wheels, 
and thereby enabled several pairs of coefficients to be 
etermined at once. The first machine of this kind 
showed several small errors, which were avoided in a 
second instrument, a specimen of which, made by Coradi, 
was exhibited and described. A rectangular frame, 
carried on three rollers (two being fixed to_ the 
ends of a long axis), traverses the paper in the direc- 
tion of y, and the tracing point is fixed to a carriage 
which moves on the frame in a direction perpendicular 
to y, i.e, in the direction of 9. A band is attached 
to this carriage and imparts a motion proportional to @ 
to two horizontal axes (one for the A coefficient and one 
for the B! p), placed above and el to the long roller 
axis above mentioned. Each of the two axes carries five 
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pinions, having teeth in the ratios 1, 2, 3, 4, 5 respec- 
sively, which gear with crown wheels fixed to vertical 
spindles. The latter, therefore, rotate through angles pro- 
portional to #, 20, 30,40, and56. Tothe lower ends of 
these spindles horizontal rings are attached, in which the 
bearings of a registering wheel are formed. Each wheel 
rests on a cylinder carried by the long axis, and rolls or 
slides thereon according as its axis is parallel or perpen- 
dicular to that of the cylinder. Moving the tracing 

int once round the curve gives five pairs of coefficients. 

y changing the driving band to other pulleys, so as to 
turn the pinions at different rates relative to the @ move- 
ment, the sixth, eighth, tenth, and seventh and ninth 
pairs can be determined. 

The chief drawback of the instrument is that the 
registering wheels are not easy to read, whilst the back- 
lash of the crown wheels and pinions introduces small 
errors. In the latest form of instrument toothed wheels 
are dispensed with, and glass spheres carried in frames on 
the vertical spindles roll on the horizontal cylinders. 
Fach sphere actuates two registering wheels on fixed axes 
at right angles to each other, and these give respectively 
the sine and cosine coefficients. The number of vertical 
spindles is therefore halved, and the instrument greatly 
simplified. These details have been introduced by Coradi. 
A working drawing of another analyser, designed by Mr. 
Sharp, which gives the amplitude and epoch of the curve 
resulting from each pair of terms in Fourier’s expansion, 
was exhibited. 

The discussion on Professor Henrici’s communication 
was postponed until next meeting. 

Mr. H. Wilde, F.R.S., then exhibited and described 
his ‘* Magnetarium.” This consists of a hollow geogra- 

hical globe wound all over the inner surface with insu- 
ated wire in planes parallel to the equator. Within this 
lobe is a sphere wound with wire on its surface, and 
aving its axis inclined at 234 deg. to that of the outer 
globe. By means of epicyclic gearing the spheres can be 
made to rotate at slightly different rates. hen electric 
currents of suitable strength are passed through the two 
windings, the magnetic condition of the earth can be 
imitated, both as regards distribution at any epoch, and 
the secular variations. A better result was obtained by 
putting sheet iron over the land areas, and a still closer 
approximation by using thin iron over the water areas. 
A magnetic chart and tables giving the magnetic elements 
at various places for different epochs were shown. The 
author mentioned that recent observations by the United 
States Survey at Ascension Island, and by Professor 
Thorpe in Senegambia, had confirmed results obtained 
by the magnetarium. 

The President said he had tried the apparatus, and 
found the Siberian oval closely imitated. The secular 
variations at Greenwich were also well shown. In South 
America the appreximation was not so good. 

In reply to a question by Mr. Blakesley, Mr. Wilde 
said the présent position of the pole of the inner sphere 
was 84 deg. W., 67 deg. N. 





MISCELLANEA. 

Tuk students of the Institution of Civil Engineers held 
a smoking concert at the Swallow, Swallow-street, Picca- 
dilly, on Wednesday evening last, Mr. G. L. Eyles, 
M.LCE,, being in the chair. 

The Government have decided to adopt carbonic anhy- 
dride refrigerating machines for their new cold store at 
Gibraltar. The machines will be built by Messrs. J. and 
E Hall, engineers, Dartford, Kent. 


Messrs. Crompton and Co., Limited, of Chelmsford, 
exhibited their electrical heating and cooking appliances 
at the Sanitary Institute on Friday, March 9, H.R.H. 
the Duchess of Albany being present. 


The Government is to be petitioned to assist the United 
States and other Powers in destroying derelicts in the 
Atlantic. The petition has been signed by 830 captains 
engaged in the Atlantic trade. 


The formal opening of the new workshops at the 
Borough Polytechnic Institute, 8.E., took place on the 
8th instant. The machine shop is well fitted up with 
lathes, planing machines, and other tools, the motive 
power being furnished by a gas engine, and a vice bench 
extends down the centre of the shop. A forge and a 
patternshop are also provided. Other workshops are 
fitted up for plumbing, plate-metal working, carpentering, 
and bricklaying. J 


In operating cable trams accidents may occur preg 
the grip man finding himself unable to let go of the cable, 
owing to stranding or other reasons. The car cannot then 
be stopped unless some means are provided of detaching 
the grip itself from the car. The Third Avenue Cable 
Railroad of New York, in order to provide against acci- 
dents of this kind, have recently faid down plant b 
means of which the car conductor can communicate wit 
the power house from any portion of the line. As arranged 
a closed conductor is used, the breaking of the circuit 
sending the signal. The use of closed circuit in this way 
provides against the possibility of the line being out of 
order when it is required to be used. Any failure of the 
line is automatically signalled to the station, and can 
therefore be immediately repaired. 


We learn from our excellent American contemporary, 
Locomotive Enginecring, that a queer-looking engine is to 
be seen in the Missouri Valley yards of the Freemont, 
Elkhorn, and Missouri Valley Railroad. The engine is 
intended, we understand, to consume the cinders which 
are swept through the tubes by the draught, and to this 
end the uptake is bent back and terminates in a box 
placed over the barrel of the boiler as high asit is feasible 
to put it. This box communicates with the ashpit by 
means of a couple of 6-in. pipes passing either side of the 








boiler. Full details as to the construction have not yet 
been published, but we understand that at slow speed the 
device in question works all right. When the regulator 
is full open, so that the blast is at its maximum power, 
difficulties are said to be experienced. The men on the 
line have nicknamed the engine ‘‘the muley cow.” 


A tunnel under the East River, New York, is now in 
course of construction by the East River Gas Company, 
who require it for laying pipes between Long Island and 
New York City. Preliminary borings showed firm rock, 
but as the work progressed soft material was encountered, 
involving the use of air pressure. The shield system was 
adopted for driving these portions, which were lined with 
cast-iron plates. ‘The shield used is 11 ft. in diameter. 
The soft parts of the line have now apparently been 

assed, as the work is in solid ground again at both ends. 
The air pressure used was remarkable, averaging 48 lb 
per square inch for some time, and 521b. was registered 
on one occasion. The latter pressure corresponds with a 
head of 120 ft. Under these high pressures the men 
worked only two-hour shifts, and every precaution was 
taken to insure their well-being, but in spite of this some 
fifteen men suffered more or less evil from the effects of 
the pressure, and four of the cases proved fatal. The 
personal recklessness of the men themselves was largely 
responsible for the trouble. 


The revision of the assessments of iron works, factories, 
&c., at Wolverhampton by the overseers of the poor has 
led to greatly increased valuations. The basis of assess- 
ment has not been altered for twenty-five years, and 
many of the valuations have now been doubled and 
trebled, and in some cases even quadrupled. The assess- 
ment of a short section of the grand junction portion of 
the London and North-Western Railway, used chiefly for 
the cattle and dead meat traffic between Liverpool and 
London, and also as a through route for express passenger 
trains, has been raised from 720/. to 3200/. That of the 
large iron works of Messrs. John Lysaght, Limited, is 
increased from 2030/. to 4000/.; a portion of the Great 
Western Railway from 3000/. to 5200/. ; the iron works of 
Sir A. Hickman, M.P., are put up from 5602. to 21701. ; 
the gas works, 7300/. to 13,9407. ; the works of Messrs. 
Bayliss, Jones, and Bayliss, 11107. to 27607. ; and the 
Staffordshire Steel Company, Limited, 560/. to 1800l. 
Most of the breweries and hotels are quadrupled in 
assessment, and the valuations of the charitable institu- 
tions are alsoraised considerably. The assessments of the 
canal companies are unaltered, and reductions are granted 
on the tithes. The principal firms have convened a 
meeting with the view of arranging for appeals to a legal 
tribunal in the event of concessions not being made. The 
enhanced valuations will have the effect of yielding a 
larger revenue and reducing the rates, which are among 
the highest in the kingdom. 


The preliminary arrangements of the eighth Interna- 
tional Congress of Hygiene and Demography, to be held 
at Budapest from September 1 to 9 this year, are already 
far advanced. The programme of its scientific part was 
very favourably received abroad. The interest which 
foreign countries take in this Congress is best shown by 
the great number of eminent scientists who have 
already promised papers, and who will lecture before 
the various sections. There are 362 hygienists and 
78 demographists already inscribed, who will read 440 
papers. ‘These are only the foreign scientists who have, 
up to this moment, that is, six months before the 
opening of the Congress, sent in their adhesions. 
The Congress will be opened by his Imperial and Royal 
Highness Archduke Charles Louis. The introductory 
meeting will take place in the building and garden of 
the National Museum. The corporation of the metro- 
polis will arrange a splendid soirée at the halls of their 
Redoute, for the solemn reception of the Congress. Sep- 
tember 6 is reserved for minor excursions, such as the 
inspection of public institutes and edifices, a trip to Bala- 
tonfiired, Siofok, and by invitation of Count Nicolas 
Eszterhdézy to Totis; also excursions to the Széchenyi- 
berg, the island of St. Margherite, &c. The arrangements 
for the excursions to be made after the closing of the 
Congress have been enlarged, so that besides a voyage to 
Constantinople and Belgrade, excursions to Tatrafiired, 
Agram-Fiume, and to Bosnia and the Herzegovina, have 
been added to the programme. 


At a numerously attended meeting of the Junior Engi- 
neering Society, held at the Westminster Palace Hotel 
on the 9th inst., Mr. Percy J. Waldram in the chair, a 

aper on ‘The Design, Construction, and Working of 
Balers for Locomotive Engines ” was read by Mr. G. F. 
Burtt, of Brighton. In deciding the type of locomotive 
to adopt for the particular work it had to perform, it was 
shown that conditions of loading and gradients were 
guiding consideratione ; from them the requisite power 
was determined. Water and fuel consumption, heating 
surface, grate area, &c., were dealt with, the necessity for 
a reserve of power being strongly urged. As to material, 
the author was of opinion that iron, owing to its greater 
durability, was much preferable to steel. Details of con- 
struction were described, comparisons being drawn 
between various methods, and theoretical points in con- 
nection were referred to. The Belpaire type of firebox 
was included in the descriptions, and by the aid of a 
model its superior characteristics were explained. Riveted 
joints, tubing, staying, and boiler fittings formed the 
next sections of the paper, the varying strains induced 
by expansion and contraction being considered. Alluding 
to questions affecting economical and successful working, 
inferior economy was shown to be largely due to the 
necessity of being prepared to work effectively in any of 
the many varying conditions of weather. Testing, main- 
tenance, and prevention of explosions were referred to in 
conclusion. The paper was illustrated by an extensive 





series of diagrams and an interesting collection of 
specimens, 


On Saturday last an interesting exhibition of a new 
steam fire engine, constructed to the order of the London 
and South-Western Railway Company, under the patent 
of Mr. John Clark, engineer to the Southampton Docks, 
was carried out by Messrs. Merryweather and Sons, of 
London, The novel features of the invention are the 
adaptation of a steam fire engine to take steam from an 
ordinary locomotive boiler, and its capability of being 
readily attached to any locomotive which may be under 
steam on an outbreak of fire occurring. The fire engine 
has double-acting gun-metal pumps, and is provided with 
brackets which fit into slides permanently attached to 
the buffer bar of a locomotive. Suitable slides are fixed 
to a number of locomotives, so that whichever one is 
in steam can be connected at once. Armoured 
india-rubber steam hose is used for the connections 
to steam and exhaust pipes. The fire engine is 
kept slung in position ready for fixing at any moment, 
and is capable of delivering 600 to 750 gallons of water 
per minute to a height of 160 ft., and four, six, or eight 
Jets can be thrown simultaneously. Suitable fittings are 
provided on the locomotives for carrying the suction 
and delivery hoses, branch pipes, &c., necessary for 
attacking a fire. By Mr. Clark’s invention every rail- 
way, dock, wharf, &c., where locomotives are always 
under steam and a supply of water is available, can 
have a powerful steam fire engine ready for work in 
less than five minutes from the time of an outbreak of 
fire. This machine can be sent to any point on the rail- 
way without delay, while the cost is less than that of an 
ordinary steam fire engine provided with its own boiler 
and carriage. 





GERMAN SuHippinc.—The new service of the North 
German Lloyd to be commenced this month from South- 
ampton to the River Plate enters into competition with 
British lines. For the present, however, only first-class 
passengers will be taken, the fare being 30/., as against 
351. by the Royal mail, and 28/. from Liverpool by the 
Pacific. This South American service was originally 
started in 1875 to Brazil and the River Plate; but in 
1878 it was separated into two distinct services, and it is 
the latter which will have Southampton as a connection. 
Every second steamer will, after leaving Antwerp, call 
at Southampton, going first} to Corunna and thence to 
the River Plate. The boats to be engaged in the service 
are the twin-screw steamer H. H. Meier, and the Pfalz, 
and a new Tyne vessel. The first steamer calls on March 
29. The North German Company are getting built by 
Schichau, in Germany, two twin-screw vessels of 6500 
tons, for the Southampton and Eastern service. This is 
the first time the North German Lloyd Company has gone 
to Schichau. 





BurroucHs’ RkGIsSTERING ACCOUNTANT. — A demon- 
stration was given yesterday at No. 2, Trafalgar-buildings, 
of the abilities of a new mechanical accountant, now 
being introduced into this country by the Burroughs’ 
Registering Accountant (Pioneer) Syndicate. The 
instrument in question has a keyboard, like a type- 
writer, the keys being set in rows numbered from 1 to 9. 
The depression of any key bringsa corresponding typeoppo- 
site a roller carrying suitably ruled paper at the back. 
On moving a handle at one side of the instrument, the 
type is printed. In this way any series of numbers can be 
transferred to the paper, and the whole can then be 
added up automatically, and the total printed below the 
column of items. The machine is in course of improve- 
ment by adding a type-writer to it, by means of which 
the description of any item can be type-written opposite 
its value in the cash column, and thus the pages of a 
ledger may be completely type-written, both figures and 
matter, and the cash columns automatically added after- 
wards. We hope to publish shortly a detailed descrip- 
tion of this improved type of the machine. The syndicate 
have also acquired another arithmometer of the keyboard 
type, viz., the ‘‘Comptometer,” a machine previously 
made by the Felt and Tarrant Manufacturing Company, 
Chicago. This machine has already been described in 
ENGINEERING, vol. lii., page 750. 





WILLANS AND Rosrnson, Liuitep.—A public company 
has been formed to take over and extend the business of 
Messrs. Willans and Robinson, Limited, of Thames 
Ditton, Surrey. The new company takes over the busi- 
ness from December 29, 1893, when the plant and works 
stood at 64,576/. 10s. 2d. The amount payable to the 
old company is 3875/. in cash and 144,625/. in shares 
(preference and ordinary in equal proportions). The 
profits for the last five years have been : 





£ s. d. 

1889 ... aes aha ti _ 11,052 12 4 
1890 ... aa aa ead 12,273 15 5 
1891 ... 16,648 2 6 
1892 ... 13,185 3 5 
1898 ... 18,800 14 10 
71,955 8 6 


Orders were taken in the last three years as follows: 

In 1891, for engines aggregating 11,100 I.H.P. 

” 9 ” ” ” 13,800 ” 

», 1893 ,, ” ” 18,950 ,, 
and during the present year the increase has continued in 
even greater proportion. It is proposed to issue 8037 
6 per cent. cumulative preference shares and 8038 ordinary 
shares, all of 5/. each, in addition to the shares to be paid 
to the old company. 
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200 HORSE-POWER FIELDING TANDEM GAS ENGINE. 


CONSTRUCTED BY MESSRS. FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 

















Tue Fielding tandem gas engine illustrated above 
comprises a pair of cylinders arranged end on in 
one line, both pistons acting in the same direction, 
so as to impart an impulse at each revolution at equal 
intervals when working at full power. The pistons 
are connected to each other by steel tie-rods passing 
beneath the crankshaft, the latter being kept above 
the cylinder centre for this purpose, and also in order 
to reduce the angular thrust of the connecting-rod 
during the acting strokes. In order to relieve the 
piston, to which the connecting-rod is attached, from 
the angular thrust, planed guides are formed in the 
engine-bed to receive guide blocks formed on the piston 
crosshead ; this is an important feature in such large 
engines, 

The cylinders are fitted with loose liners of hard 
cast iron, so arranged as to allow of their free expan- 
sion independent of the jacket. The pistons are 
packed by five hard cast-iron Ramsbottom rings. a 
loose junk ring being fitted, with solid intermediate 
rings between each pair of piston rings. Special steel 
mitre valves of extra large area are provided for gas 
and exhaust, all operated by separately adjustable 
cams. The governor is of the high-speed rotating 
type, driven by helical gearing. The speed can be 
varied while the engine is running. The main valve- 
box is a separate casting from the cylinder jacket, 
secured by bolts and fitting into a bored recess in the 
jacket, an important feature being the avoidance of a 
large asbestos joint ring exposed to the heat and pres- 
sure of the explosion, as in other engines. Lubrication 
is attended to very carefully to enable continuous 
running day and night, for which these tandem engines 
are specially designed. 

The system of self-starting used in connection with 
these large engines is most powerful, whilst it is both 
safe and sure in operation. By it an engine can be 
started against two-thirds of the load, and this with- 
out any undue shock, because it starts the engine 
slowly at first before the explosion takes place, so that 
all slack is taken up and the inertia overcome before 
the acting charge is ignited. It is perfectly safe, as 
compressed air is stored at a pressure of about 60 lb. 
per square inch by the action of the piston in stopping, 
and is used in conjunction with an ordinary self- 
starting apparatus, No explosion takes place except 
within the cylinder as in working; the operation is the 
simplest possible and quite certain. The makers 
of the engine are Messrs. Fielding and Platt, of 
Gloucester. 
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Tue Austrian Lioyp.—The revenue collected by this 
company last year exhibited an increase of 112,995/. as 
compared with 1892, The company’s steamers ran 
167,430 miles more in 1893 than in 1892, 

















THE ‘*‘CORNWALL” LOCK NUT. 


Tue annexed illustrations show a lock nut manufac- | 


tured by the Patent Rivet Company, Limited, Smeth- 
wick, near Birmingham, which locks itself on its own 
thread without any distortion of either screw. The 
nut is cut in two, the one before us being 1} in. deep, 
the cut face in each being inclined, so that while the 
minimum thickness is 3 in. the maximum is ;5 in. in 
the one half, and in the other }} in. and Zin. respectively. 
At the point of maximum thickness in each case the 
corner is cut away as shown on Fig. 2. Both parts of 
the nut are run down the bolt together and then turned 
in opposite directions, when they wedge themselves 
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securely against the thread, the angle of the thread 
being less than that of the inclined planes upon which 
the half-nuts traverse. It may therefore be said to be 
almost a mechanical impossibility for the upper half-nut 
to work loose, as in the case of an ordinary check nut, 
and thus the lock nut described is particularly suitable 
for steam hammers and in locomotives and engines 
generally where there is excessive vibration. Tangyes’ 
Company have used it in the stuffing-boxes of steam 
hammers and in the buckets of steam pumps. 





“RAILWAY DEVELOPMENT IN, F'RANcE.”—In the letter 
bearing this title, which appeared on page 331 of our last 
issue, it was stated that nA accompanying diagram and 
Table had appeared in ‘a recent French technical 
journal.” We now learn that the journal in which they 
were so published was the Annales Industrielles. 


Coat In Russta.—Although Russian coal-mining is 
making some little progress, the imports of coal into 


Russia have materially increased during the last five 

ears. In 1888, these imports amounted to 888,525 tons, 
in 1889, they rose to 994,823 tons ; in 1890, they stood at 
909,840 tons ; in 1891, at 918,535 tons; in 1892, they rose 
to 1,037,235 tons ; and in 1893, they further expanded to 
1,139,430 tons. 
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THE STEAM SCREW TRAWLER 
** HERMES.” 

THE screw steam trawler Hermes, illustrated on the 
opposite page and on the two-page plate given with this 
week’s issue, was built by Messrs. Alex. Hall and Co., 
| of Aberdeen, for the Anglo-Norwegian Steam Fishing 
Company, Limited, of Hull. During the last ten years 
the fishing industry has undergone a great change. 
The work was formerly carried out by sailing smacks, 
but now these are being rapidly superseded by a very 
fine fleet of steam fishing vessels, several firms through- 
out the kingdom making the construction of trawlers 

a speciality. This class of vessel naturally presents 
| many interesting features, and the Hermes is not only 
interesting as a type, but for the special features em- 
bodied in her design. She is, moreover, one of the 
largest and finest afloat, and specially adapted either 
for trawling or line fishing. She is built very largely 
|in excess of Lloyd’s highest class, the scantlings 
throughout being of mild steel, and the same sizes as re- 
| quired by Lloyd’s for their 100 Al class in iron. The 
| dimensions are: Length between perpendiculars, 104 ft. ; 
breadth moulded, 20 ft. 6 in. ; depth in hold to top of 
‘floors, 11 ft. 3 in.; draught forward, 7 ft. 9 in. ; 
| draught aft, 13 ft. The vessel, as shown on the en- 
| graving (Fig. 1), is arranged with a raised quarter- 
| deck, an iron casing over the engines and boiler, with 
| chequer-plate deck alongside (Fig. 3). The galley is 
| forward of the boiler casing, with the bridge on the 
| top of the galley, fitted with bridge steering gear, Xc. 
| There is a bunker capacity of 90 tons, 
As shown in the profile (Fig. 2), accommodation is 
| provided aft for the captain, mate, and engineers in a 
| neat and substantially-built cabin, while the remainder 
of the crew are housed forward. The vessel is 
schooner-rigged, and fitted with patent windlass, 
heavy trawl winch, Sudron’s patent revolving trawl 
ports, and patent dandy scores by the same maker, 
and the usual hawse-pipes, pumps, bollards, fairleads, 
|&c., the disposition of these appliances being shown on 
the plan (Fig. 3). The fish and ice rooms are in one, 
the fish-room being fitted with pounds in the usual 
manner (Fig. 2). A fresh-water tank is provided and 
fixed under the forecastle floor. It has a capacity of 
800 gallons. 
| The Hermes is fitted with three-crank triple-expan- 
| sion engines, illustrated by Figs. 4, 5, and 6. The 
| cylinders are 12 in., 19 in., and 32} in. in diameter 
| respectively by 24 in. stroke. The engines have been 
specially designed by the builders for the steamers 
| built for this company. They are, as the illustrations 
will show, open-fronted, very compact, strongly built, 
and easily accessible in all their workin oe The 
' valve gear is of the double-bar type, and all the work- 
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THE STEAM SCREW 


CONSTRUCTED AND ENGINED BY 


TRAWLER 


MESSRS. A. HALL AND 


“ HERMES.” 


CO., ABERDEEN. 














ing gear is adjustable. The high-pressure valve is a 
piston valve with floating rings, the medium and low 
pressure being the ordinary single-ported valves. The 
high and medium pressure pistons are fitted with 
Ramsbottom rings, and the low-pressure with Elliott’s 
rings. Steam is supplied from a steel boiler (Figs. 7 
and 8), made larger than is usual for the power of the 
engines, for economical steaming. The auxiliary ma- 
chinery includes feed-heating installation, a Worth- 
ington pump, an ejector, and Kirkaldy’s evaporator 
for fresh water. The boiler is 11 ft. 6 in. in mean dia- 
meter by 10 ft. in length, fitted with Purves patent 
ribbed furnaces. There are two separate combustion 
chambers, with round tops stiffened with T-iron 
girders. The boiler is constructed in accordance with 
Lloyd’s Rules for a working pressure of 160 1b. per 
square inch, has a total heating surface of 1150 square 
feet, and a grate area of 40.25 square feet. The dimen- 
sions and details are shown on the illustrations. 

At the official trial, which took place in Aberdeen 
Bay, the engines developed 418.3 indicated horse- 
power, without the — tendency to heating, 
giving a mean speed of 10} knots. The diagrams 
(Figs. 9, 10, and 11) were taken with McInnes’ patent 
indicators. The Hermes and other steam trawlers, for 
the same company and for private owners, have been 
designed and built by Messrs. A. Hall and Co., under 
the superintendence of Mr. W. D. Elliott, consulting 
engineer, Hessle, Hull. 





BALANCING ENGINES. 
To THE Evitor ofr ENGINEERING. 

Srr,—My remarks have, I trust, been more clearly 
understood by the majority of your readers than by your 
correspondent, whose judgment would appear to be biassed 
by prominence of personality, and by restricted view of 
the points at issue. 

Practical success confirms the contention for sufficient 
counterweight to equalise longitudinally the accelerations 
of revolving and reciprocating parts, employing for the 
purpose one, two, three, or more axles, as the obvious 
limitations necessitate ; if your vertical disturbances can 
also be balanced, well ; if not, it is no great matter, pro- 
vided always the excess of vertical effort is not sufficient 
to bring about those results which have been previously 
indicated; the spring will be absolutely indifferent 
whether the load it imposes on the journal is resisted 
wholly by pressure at the wheel tread, or partly by 
pressure at the tread, and partly by the vortieal uation of 
centrifugal force. 

With respect to the possibility of compression being so 
nicely adjusted as to transfer the inertia strain of the 
moving parts wholly to the frames, it will be conceded 
that this may happen, not necessarily by design or con- 




















tinuously, in which case the pull of the counterweighted 
crank must be balanced by the pressure on the horn 
blocks, so that the leverage of the inertia strain is con- 
siderable. 

The degree of remark excited by a design is generally 
proportioned to the extent of its divergence from existing 

ractice. There is, however, a less desirable but more 
requent prominence in the ‘‘ remarkably commonplace” 
which would avail nothing to discuss further. 

Yours truly, 


March 6, 1894. 





CAPITAL AND LABOUR. 
To THE EprTor oF ENGINEERING. 

S1r,—I see in your present issue, under the heading of 
‘* Capital and Labour,” that Col. J. T. Bucknill makes a 
sweeping stroke at Mr. Evacustes A. Phipson; and if he 
has cut off his head, perhaps it has served Mr. Phipson right 
for interfering with the landowners, &c., whom he asserts 
draw yearly 600 millons sterling, without working for it, 
from out the money value created by the labourers of 
every kind in this country (or is it over the whole world’). 

e all agree that the labourer is worthy of his hire 
(but whether, if circumstances permit, we take the 
chance of withholding as much of it as possible, is 
another matter), and if a landowner or financier 
earns a farthing, a pound, or a million pounds by 
giving value for it, no honest person can grudge him 
his reward, as the value he has created would be placed 
to satisfaction before the money value would be handed 
over. Everyone, of course, knows that commercial £ s, d. 
is not value, but only a receipt or cheque for the value 
placed on services which have been rendered for the public 
commonweal ; hence the reason of holders of big money 
values being looked up to as superior, on the presumption 
of the superior mental and physical power which they 
are consequently presumed to possess and to have culti- 
vated, having been used by them in the direction of pro- 
curing and improving the health, comfort, pleasure, and 
the education in all that is good of their fellow-man. 
There are a great —— hcp who manage to edge 
their way into such high-class and responsible positions. 
They stand on their dignity, and demand the homage and} 
reward that is always willingly given to recognisedly good 
men; and I do not doubt but that it is to this class 
(wolves in sheep’s clothing) that Mr. Phipson referred 
when he, I presume unwittingly, hurt the feelings of 
Col. Bucknill. 

Col. Bucknill refers to landowners with bigincomes, Is 
he sure that they are entitled to these incomes ? or rather, 
are they entitled to have the control of the class, the 
extent, and the management of the industries which the 
financiers they employ to invest their incomes for them 
advance the money (capital) into on handicap terms? 
What I mean by handicap terms is, supposing two men 





go into competing business which requires, say, 10,000/. 


to work it, one of them having the 10,000/., the 
other having to borrow it at so much per cent.; I consider 
that the borrower is ‘handicapped to the extent of -the 
percentage he has to pay, and also by the supervision 
exercised by the lender on his business action while 
working with his money. 

What will Col. Bucknill make of the following, which 
is, I think, only two samples of conditions very prevalent 
in Great Britain. The town of Greenock, on the Clyde, 
is to a considerable extent built on a gentleman’s estate, 
and if theground it is built on was used for ordinary agricul- 
tural purposes it would, at best, only be value for a yearly 
income of a few hundred pounds ; but instead, owing to 
the business push and energy of the people who have con- 
amy there, the above proprietor demands such a price 

or the ground that he hasa yearly income from it of between 

80,0002. and 90,0002. At about the beginning of this 
century a Glasgow gentleman purchased an estate at the 
west end of Glasgow (from the Glasgow authorities, if I 
am not mistaken, too) for some 12007. Owing to the 
energetic enterprise of the citizens, with which he or his 
successors have had nothing to do, this estate now gives 
its owner the power to draw a yearly rental from it of 
some 50,0002. 

I would be very much pleased if Col. Bucknill would 
read my letter under the heading of ‘‘ Unemployed,” in 
your issue of January 5, page 23, which, I suppose, started 
these letters, and let us have his opinion as an engineer 
on work, and how to direct the production of the work we 
can get the control of, in such a way as to permanently 
benefit us who have the responsibility and own tools; 
and also the workmen who sell us the labour, and who, to 
a certain extent, are entitled to ask those who put them- 
selves forward as business men, to arrange and manage 
things in such a way that any respectable man who is 
willing to work can obtain the means necessary to keep 
himself, and those who by nature may be depending on 
him, in comfortable nineteenth-century existence. 

The class of man Col. Bucknill has described as a 
qualified landowner or capitalist, indicates that he is either 
wanting to draw some of your readers, or that he is an 
incompetent judge of the qualities that are required to pro- 
duce or control the directing of capital as connected with 
labour. 

Yours truly, 
A SvBSCRIBER. 

Glasgow, March 12, 1894. 





To THE Eprtor oF ENGINEERING. 

S1r,—The ancient fallacy that the tribute paid to land- 
lord and lendlord is no burden on industry, use they 
circulate the money they receive, has so often been refuted 
that it is surprising to find it again cropping up. As 
Ruskin long ago pointed out, the same argument would 
justify a highwayman in exacting blackmail from every 
passer-by. But, as a matter of fact, the wealth thus 
abstracted from industry is not all circulated, i.e., used 
to purchase the products of labour, otherwise, though 
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workers are all in poverty, they might at least have em- 
Cen aag On the contrary, a large part of it is accumu- 
ated for the purpose of buying up fresh tribute rights, 
and hence, so far from supplying additional work, narrows 
still further the limits of free production and extends the 
sphere of capitalistic domination. 


Evacustes A. PHIPson. 
Selly Oak, March 13, 1894. 
To THE Eprror of ENGINEERING. 
Srr,—Colonel J. T. Bucknill’s reasoning seems strange. 
His contention, so I gather, is that you chould not object 
to hand over our property to burglars, pickpockets, 
and others of that sort, because they would have the 
property if you do not. That you have not received value 
m exchange should not depress you, because the thieves 
have the advantages that you miss, and there is, he con- 
tends, no loss to the community. Oh, wisdom ! LD 


March 13, 1894. 





EMPLOYERS’ LIABILITY. 
To THE EpiTor or ENGINEERING. 

Sir,—Will you kindly allow me to reply briefly to Mr. 
C. E. Stretton, who quotes the Melton owen case as 
an example why we should be better off under the Em- 
ployers’ Liability Bill than under the present insurance 
arrangements ? 

I must point out that the case he refers to is a very 
exceptional one, and even in that case, if I remember 
rightly, there was contributory negligence on the part of 
the unfortunate driver. The company’s regulations lay 
down that the speed of trains passing over any portions 
of the road under repairs must not in any case exceed 
15 miles per hour. o doubt if that regulation had been 
carried out in the case referred to, the accident, if it had 
occurred at all, would not have had such a fatal result. 

In my experience of railway working, extending over a 
period of twenty-two years, I have only met with about 
three cases in my own department where the men or 
their relatives would have stood much chance of compen- 
sation under the Liability Bill, whilst there have been 
very many cases compensated without any question of 
liability at all. 

It is my opinion that the arrangement we work 
under, providing, as it does, certain compensation in all 
cases, and so more than making up for the advantages 
gained in a few, is the better one. That this is also the 
opinion of very many more of my fellow-workmen is 
shown by the result of the vote taken on this question, 
and taken, as I can honestly say, at the station [ belong 
to, without any attempt on the part of the officials or 
any one else to influence or intimidate the men in any way. 
I may say, in conclusion, that I am no opponent of the 
Liability Bill. I know it to bea very necessary measure, 
and I should have been very pleased to have seen it passed 
into law, if it could have included Mr. MclLaren’s 
amendment. 

I remain, Sir, yours, &c., 
J. SPEED. 

43, Railway-terrace, Chester, March 12, 1894. 





To THE Eprror oF ENGINEERING. 

Sir,— Permit us a few remarks in reply to Mr. 
Stretton’s letter on the Employers’ Liability Bill in your 
last impression. 

It is a pity he will not address himself to the real argu- 
ments and facts adduced by Mr. S and ourselves. 
He should be aware that such a contribution as his last is 
of no use whatever. 

For since, under Lord Dudley’s amendment, it was 
stipulated that any workman could avail himself of the 
sella law, if he thought the provision under the ‘‘con- 
tract out” did not give enough ; whatis the use of urging, 
as Mr. Stretton does, that a ‘contract out” might de- 
prive an injured man of adequate compensation, or such 
as the Bill would give ? ‘And we have further to observe 
here, that this disposes of every inference he would draw 
from the Melton Mowbray accident. 

Besides, as the compensation under the present law is 
limited to three years’ wages, is Mr. Stretton justified in 
endeavouring to make it appear that he obtained 500/, 
and 400/., respectively, for the widows he names, because 
of ‘‘the fear of it,” 2.¢., the present Act, when this said 
Act would not have awarded half the money? He 
actually makes use of an example of generous treatment 
by a railway company, beyond the law’s requirement, to 

»xrove that such employers are not to be trusted to behave 
fairly, even with the law as a resource, should they not. 

Is it fair treatment of the matter under discussion to 
ignore all the advantages enumerated by Mr. Speed, as 
contained in the London and North Western’s “‘ contract 
out” with their employés; and then to cast a slur upon 
it, by a comparison on one point with the incident de- 
scribed above, drawn incorrectly? What he has to show 
is, that “ contracting out” under the safeguards attached 
can be arranged so as to deprive the men of the advantage 
contained in the law ; nothing that he has urged yet has 
done it, and since the law is always there—safe-guarded 
to be there—it is hard to see how he can do it. 

He then remarks: ‘‘‘Employers’ can insure against 
accidents .... but the insurance company will then 
inspect their works, and compel the employers to fence 
the dangerous machinery, thus ‘safety’ for the work- 
men will be obtained just as quickly as if directly under 
the Act.” The utter absurdity of this must be patent to 
every reader. Government inspectors do that already, 
and very efficiently, too, and yet accidentscome. Fancy 
an insurance company maintaining a sufficient number of 
inspectors to guard against accidents, so that ‘‘ safety ” is 
insured ! Why, they would want them on every train run, 
and constantly in every workshop, on every farm, and on 


every scaffold. The only persons who can effectively pre- 
vent ‘‘ negligence” are those in direct authority over men, 
having continuous personal control over them. As ‘‘ em- 
= ” we have continually to warn our men that such- 
and-such a chain is too weak, or has been insecurely 
fastened, or that certain steps are out of repair, or that 
the casting or other article is propped up insecurely, or 
that a crane is being overloaded, &c., &c. Men will 

o into danger as carelessly as an alderman to dinner. 

ancy an insurance company providing such supervision ; 
and nothing else will do. 

We do not argue against the principle of compensation, 
only against an unfair application of it, such as makin 
an employer responsible for what he cannot help; an 
this will add to the number of the unemployed. 

To affirm that directors of railway companies in the 
House of Lords have “‘killed” the Bill, in the face of 
known facts, is to reduce discussion to a farce; we, there- 
fore, here beg particularly, Mr. Editor, to invite your 
attention to the following quotation from Mr. S ’s 
letter, viz.: ‘‘I, and two more fellow-workmen, had a 
short interview with a prominent member on the Go- 
vernment side of the House, and he told us that we had 
the labour members against us, their argument being 
that, so long as we were so well off in our insurance 
societies, which they did not deny we were, we would not 
join the trades unions.” Here you have it, Sir; this is 
what ‘‘killed”’ the Bill, as amended by the Lords, and 
every elector in the country should know it, and then say 
whether he elects or not that the law shall become an 
engine for forcing the industrial interests of the country 
under the thumbs of trade-unionist leaders. 

We are, yours truly, 
March 14, 1894, EMPLOYERS. 
To tHE Eprror or ENGINEERING. 

Sir,—Having been secretary of the National Associa- 
tion of British and Irish Millers for twelve years, I did a 
considerable business for them by insuring their members 
against claims under the Employers’ Liability Act of 1880, 
but notwithstanding the numerous accidents that occur 
rs corn mills, I have never yet paid a claim ‘‘ under the 

ct. 

The rate fixed for this somewhat remote liability was 
3s. for each 1000. i? in wages, and has apparently paid 
the company well. 

T have also issued a number of joint policies assuring 
against all accidents during employment whether the em- 
ployer is liable or not, and of this latter class I may sa: 
that every policy has produced oneor moreclaims, whic 
have been promptly and liberally met. Indeed, no sooner 
is a joint policy issued than a claim seems to come in. 
This has caused an increase of rates from time to time. 

Seeing how difficult it is to prove negligence on the 
part of employers, I think the railway men do well to 
stick to their contracting-out clause, as they are much 
better to be helped to secure themselves against all acci- 
dents, than to have to trust to what they can get under 
any Employers’ Liability Act. 

Simply as a broker I am sorry the Government did not 
let the Bill pass, because it would have meant a large 
increase of business at higher rates for, 

Yours truly, 
J. H. Cuarrerton, Insurance Broker. 
61, Mark-lane, London, E.C., March 6, 1894. 








THE MANCHESTER SHIP CANAL. 
To TuE Eprror or ENGINEERING. 

Sir,—I have read the very full and interesting and 
well-written description of the Manchester Ship Canal 
in — issue of January 26. 

desire to correct, however, one or two statements in 
reference to the connection of Captain James B. Eads 


evidence | Eads], it is but right to say that the distin- 
guished American had himself no personal knowledge of 
the tidal and other conditions of the estuary of the 
Mersey, and that his statements were necessarily based 
upon information supplied to him by others. Part of 
this information was furnished in the shape of tidal 
diagrams, which were hung upon the wall of the com- 
mittee-room when Captain Eads was in the box.” The 
intimation in this paragraph that Captain Eads did not 
give much examination, study, or attention to the pre- 
paration of his statements before the committee is not in 
accordance with the facts as given to the writer by 
Captain Eads himself, and as given also in your own 
publication of August 29, 1884. Captain Eads informed 
the writer on his return from England that he gave 
many weeks of close observation and study to this 
important question ; that he called for information con- 
tained in records composed of surveys and other infor- 
mation that had not seen the light for a great many 
years ; that he constructed from these records, in the way 
of diagrams, surveys, &c., proofs of the damaging effects 
upon the Mersey Bar by the proposed works of the 
canal company. Your article on that subject, above 
referred to, was fully approved by Captain Eads, for he 
ordered from you quite a number of reprints which he 
used for the age of giving the correct and quite full 
knowledge of the subject. ferring to your issue of 
August 29, 1881, page 191, you state that the Mersey 
Dock and Harbour Board engaged the services of Mr. 
Eads, and that he had been requested the previous 
‘‘ winter to make an inquiry into, and report to the 
Board, the physical conditions of the estuary, especially 
upon the proper effects which the proposed works of the 
canal company would have upon the Mersey Bar and the 
access to their docks.” Again, on page 192 you said: 
** The result of Mr. Eads’ studies of the subject brought 
to light some remarkable facts ing the tidal flow 





and the deposits of the estuary, which were graphically 


with the enn You state on page 98: ‘As to this| tp 


placed before the committee by diagrams which we re- 
produce. His arguments; based upon well-known and 
accepted laws relating to hydro-dynamics, and spe- 
cially to sediment- bearing rivers, which he graphi- 
cally explained to the committee, were thoroughly 
logical, while his diagrams presented at a glance undis- 
puted facts relating to the estuary, which were not only 
novel, but very suggestive.” Again, on the same page: 
“ Diagram Fig. 2 was constructed by Mr. Eads to illus- 
trate graphically the different slopes of surface which 
the water assumes after this two hours and forty 
minutes of quiet repose, and thus it gives an idea of its 
velocity.” The writer is perfectly cognisant that in all 
cases like this, where the knowledge of physical condi- 
tions was necessary, Captain Eads made the most 
careful personal investigations and close study of the 
entire subject, and this carefulness and thoroughness 
was largely the source of his great success as an engi- 
neer, with, however, of course, a great genius which 
guided his thoughts to the right conclusion. 
I am, yours truly, 


E. L. CortTHgtt. 

Chicago, February 19, 1894. : 

[We are obliged to Mr. Corthell for kindly calling our 
attention to the fact that we did not do Mr. Eads full 
justice. Wecan confirm from our own knowledge that 
Mr. Eads did devote much time in examining the 
tidal and other conditions of the Mersey estuary, and 
that the evidence given by him was largely based on his 
own observation. The paragraph in question by no means 
conveyed our real impression, which is contained in our 
article of August 29, 1884, to which Mr. Corthell refers, 
as well as in other articles, wherein we recorded the large 
amount of valuable information collected by the great 
American engineer, during a relatively brief examination 
of a complicated subject, which even Mr. Kads could 
not have mastered had it not been for his previous long 
and exceptional experience.—Eb. E.] 





RAILWAY CARRIAGE HEATING. 
To THE EpiTor OF ENGINEERING. 

Srr,—It is so English to maintain that trains are nowa- 
days properly heated (I am now thinking of travelling 
in frosty weather) because one Pullman or corridor train 
on each big line is provided with hot-water pipes. 

A two-volume work on railways has lately appeared. 
It contains much information, but might have been 
better compiled. It says, among other things, that the 
clumsy inadequate foot-warmer is doomed. If it is 
doomed, all I can say it is a case of keeping a person in 
prison ten years between sentence and hanging. 

Carlyle is right in saying most English people are fools 
if he is thinking of their preference for sitting in a freez- 
ing railway carriage to one warmed by pipes, say to 
60 deg. Fahr., a temperature which nobody can reason- 
ably consider excessive. Hot-water or hot-air pipes may 
not be the most pleasant form of heating railway car- 
riages, but surely they are better than being frozen. 

live off Pall Mall. For my part, if I want to go to 
Dover (always thinking of cold weather), en 
Liverpool, Exeter, or wherever the place may be, I will 
certainly travel by whichever of the competing lines 
takes off the chill. 

There are, perhaps, ten different proposals for heating 
carriages. Let each of the ten biggest companies agree 
to try on half-a-dozen trains one of these systems respec- 
tively, so as to give them all a chance. Then let the 
public, in widely-read papers like the Times, express their 
opinion on them, stating which they prefer. hen this 
has been tried a couple of winters, the companies will 
have something to go upon. 

The absurd thing at present in this country is that the 
already wretched foot-warmer system is badly worked. 
Often at big stations—travelling first class—I cannot get 
em. 

Yours sincerely, 
Penge, March 4, 1894. CHARLES CLINTON. 





MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE EpiTor or ENGINEERING. 

Srr,—The gradual absorption of these appointments by 
Royal Engineer officers is becoming a matter of serious 
consideration. 

The engineering inspectors of the Local Governmen 
Board, since the appointment of Major Tulloch, R.E., 
as chief inspector, have been brother officers. The 
valuable upper ts of the Admiralty Works Depart- 
ment are also held by them, and when one gets a valuable 
——— say in India, another slips in. 

e see inspectorships in the Railway Department of 
the Board of Trade also going from us ! 

They do not confine themselves to superseding us; 
they become registrars, bailiffs, inspectors of sree in 
elementary schools, in fact, ‘‘ Jacks of all trades” where 
extra pay can be drawn. 

Of course all men must make their way in this world, 
but considering they already draw military pay, it is 
only fair they should confine themselves to military 
matters. 

I have heard many a grumble against this military 
nepotism, but of no attempt to check it. Other profes- 
sions are jealous when their rights are infringed on, but 
ours has been long-suffering in this matter. |The 
Institution of Civil Engineers is sufficiently powerful to 
prevent this state of affairs, and to insist on really 
practical men being put into engineering posts. I am 
surprised that it has not already taken some action to 
stop this squandering of public money on amateurs. 

Iam, &c., 
Atma Mater. 














Marcu 16, 1894.] 


ENGINEERING. 


355 








THE INTERNATIONAL RAILWAY 
CONGRESS. 
To THE EpiTor oF ENGINEERING. 

Srr,—In your excellent and otherwise accurate account 
of the complicated organisation of the International Rail- 
way Congress there is oue mistake which, with your per- 
mission, I should wish to correct, lest it should give rise to 
future misunderstandings. Sir Andrew Fairbairn is presi- 
dent and Lord Emlyn vice-president, not of the Inter- 
national Railway Congress, but only of its English section 
—of the body, that is, charged with the organisation of the 
business arrangements and hospitality in connection with 
the particular meeting of the Congress which takes place 
in London next year. The presidency of the Congress is 
in the gift of the Congress itself, and cannot, therefore, 
be filled up till the delegates actually assemble in London. 
Vice-presidents, on the other hand, are, by the constitution 
of the Congress, unlimited in number. The senior repre- 
sentative of each Government supporting the Congress 
who is present at the meeting holds ipso facto the rank of 
vice-president. 

I am, Sir, yours, &c., 
W. M. Acworrta, Secretary. 

29, Abingdon-street, Westminster, 8. W., 

March 12, 1894. 





McPHAIL AND SIMPSONS’ SUPERHEATER 
AND DRY STEAM GENERATOR, 
To THE Epitor or ENGINEERING. 

Srr,—I have read with much interest Mr. Crosland’s 
report on ‘‘ McPhail and Simpsons’ Superheater and 
Dry Steam Generator,” which appeared in your issue of 
February 16, and also Mr. McGregor’s letter criticising 
the same. Will you kindly allow me to add my testi- 
mony to that of Mr. Wright’s letter in ENGINEERING of 
yesterday’s date ? 

I think the main point of interest for steam users gene- 
rally is the fact that by the application of this apparatus 
to existing boilers a very considerable economy can be 
effected. I do not wish to question Mr. McGregor’s 
scientific methods of reasoning, but I do most positively 
say that his deductions are entirely wrong. 

We have here two of our boilers, each 8 ft. by 30 ft., of 
the ordinary “* Lancashire” type, fitted with McPhail’s 
apparatus ; they were carefully and repeatedly tested, 
both before and after the apparatus was fixed, and the 
average result of the trials shows a saving of 30 per cent. 
of coal. This is taking no account of the saving in the 
engines due to using dry steam leaving the boilers with 
50 deg. Fahr. of superheat. These are facts which I think 
cannot be too widely known. 

TI remain, yours obediently, 
S. H. Sparkes, 
Engineer to Messrs. Fox Brothers and Co., 
Woollen Manufacturers, 
Wellington, Somerset, March 10, 1894. 





To THE Eprror oF ENGINRERING. 

Srr,—I have read with pleasure the description of the 
above, accompanied by the report and tests of Mr. J. I’. L. 
Crosland, appearing in your issue of the 16th ult., and am 
pleased to see that Mr. Crosland’s report has elicited an 
adverse reply in your correspondence column from Mr. 
McGregor. Now, Sir, I carefully studied the tests by 
Mr. Crosland on Messrs. Thomas Hoyle and Song’ boiler 
and engine, and have read and re-read the descriptive 
matter relative to the superheater, and the general im- 
pression apparently intended to be conveyed by a perusal 
of the article is that this particular apparatus possesses 
by some means or other tremendous and unmistakable 
advantages over any other apparatus of a like nature now 
in use. 

Such was my impression upon reading Mr. Crosland’s 
article, and Iam pleased that my surmises receive such 
distinct and corroborative support from no less an autho- 
rity than Mr. John Waugh, who speaks in no unmistak- 
able language: ‘‘I am quite satisfied that no apparatus 
has been brought out in that time (thirty years), which 
gives such economical results obtainable under ordinary 
practical conditions as the one in question.” 

hen such reports are issued by Mr. Crosland, and 
supported by Mr. Waugh, both engineers widely known 
to steam users, I entirely agree with the purport of Mr. 
McGregor’s letter, appearing in your issue of the 2nd 
inst., that such reports should be set forth in the fullest 
details, to admit of verification and investigation, as well 
as with accuracy, otherwise they may be, and not infre- 
quently are, most misleading. 

To the ordinary non-technical reader the report of Mr. 
Crosland and its gear” ra by Mr. Waugh is most 
misleading. It is well known to all engineers that a 
boiler similar to the one at Messrs. Thomas Hoyle and 
Sons, and containing 896 square feet of heating surface, 
with a firegrate area of 30 square feet, and a rate of com- 
bustion of 23 Ib. of coal per square foot of firegrate 
surface per hour, is totally incapable of absorbing in 
any efficient degree the quantity of heat generated in 
the firebox; but by a wise arrangement of flues and 
economiser surfaces, both Mr. Crosland and Mr. Waugh 
must be perfectly well aware that equally good results 
can be obtained without the use of the highly elaborate 
McPhail apparatus installed at Ellenroyd, and I fail to 
see—in the case of Messrs. Hoyle’s installation at least— 
anything to elicit the huge and overpowering encomium 
emanating from Mr. Waugh about “‘ recognising what is 
wanted is the saving of fuel by an apparatus—a makeshift 
if he likes—which can be applied to the popular type of 
boiler called a ‘ two-flue Lancashire.’” 

No one will deny the economy to be obtained by the use 
of superheated steam, but why, in Messrs. Hoyle’s case, 





beat round the bush with the McPhail apparatus, and 
attribute to its employment a value which can be ob- 
tained at less cost, danger, and upkeep by a plain Green’s 
economiser. 

The following balance-sheets, one with McPhail’s 
apparatus, the other with Green’s economisers of ample 
proportion, show a better result for the economiser on a 
lower quality of fuel than the results obtained and pub- 
lished by Mr. Crosland. 


Balanee-Sheet of Boiler and McPhail’s Superheater, show- 
ing the Heat in the Furnaces per Pound of Dry Coal, and 
the Manner of its Appropriation. Temperatures measured 
from 32 Deg. Fahr. 


Th.U.| Cr. Th,U. P.C. 














Dr. 
To calorific value of| | By heat absorbed in| | 
1lb. of dry coal|12,688, boilerandsuperheater| 9,704, 76.27 
To heat contained By heat carried away in 
in steam, coal, air, productsofcombusticn| 1,319 10.36 
and vapour when By heat carried away in | 
entering furnaces surplus air aa Me 709 5.57 
per pound of coal 35 By heat carried away i 
vapour in air .. < 16 13 
By heat carried away i 
steam supplied to 
stoker bars... pa 48) = .88 
By heat lost by imper- 
fect combustion of 6 05 
By heat lost by unburnt 
carbon in ashes “4 5632, 4.18 
By heat lost in ashes | 
drawn from furnaces.. 54 43 
By residue, including 
loss by radiation and 
convection and heat 
| unaccounted for 270, 2.12 
|12,723, 12,723 100.00 
| | 








Balance-Sheet of Boilers and Green’s Economisers, showing 
the Heat in the Furnaces per Pound of Dry Coal, and 
the Manner of its Appropriation. Temperatures measured 
Jrom 32 Deg. Fahr. 
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To calorific value of 
1 1b. of dry fuel.. 

To heat contained 
infuel .. - 

To heat contained 
in air ne “4 

To heat contained 
in vapour 


By heat transferred to 
water by boiler and 
economiser ° P 

By heat contained in 
the chimney gases . 

By heat in products of 
combustion 7 

By heat in excess of air 

| »» heat in vapour in air 

», heat in evaporating 

and superheating 
water in coal .. “ 
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By heat lost by imper- 
fect combustion ae 
By heat lost in clinker 
drawn from furnace .. 
By heat lost in un- 
burned carbon falling 
through bars and 
drawn out of furnaces 
with ashes ° a 
By residue, including 
loss by radiation and 
convection, and by air 
entering at holes for 
chains of scrapers of 
economisers é 
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The tests in both cases have been carried out in great 
detail, and it is interesting to compare the results set 
forth in the accompanying balance-sheets. I am indebted 
to Mr. Longridge’s annual report for the particulars of 
the balance-sheet of boiler with Green’s economisers. 

Iam, Sir, yours truly, 


W. Scotrr Bancrort. 
Halifax, March 13, 1894, 





THE CRUISE OF THE ‘‘CHARLESTON.” 
To THE EpiTor oF ENGINEERING. 

Srr,—I suppose that every marine engineer, naval or 
mercantile, who has read the article on above (see 
ENGINEERING of March 2, page 281), has been much inte- 
rested in it, and can admire a people who have the 
courage to give reports showing their own shortcomings 
to the world. Perhaps a few comments on the article by 
a cruiser engineer would also be of interest. 

In the first place, I must inform the writer of the article 
that a ‘‘ Naval Engineers’ Journal ” has been started re- 
cently for private circulation, with the idea of giving 
information on engineering progress to officers serving 
—— or not in a position to get information for them- 
selves. 

In this wealthy country it appears anomalous that a 
journal like the above should be Sontan on the private 
resources of a not overpaid branch of the service ; espe- 
cially when we consider that elaborate annual reports of 
everything new or of interest in the gunnery and torpedo 
departments are published officially and issued free of 
cost. At times like the present, when advances are being 
made almost daily in marine engineering, the Admiral 
should certainly publish an official report dealing wit 
improvements and new fittings adopted. For example, 
at the present time tubulous boilers of eight different 
types are being fitted to our naval vessels, viz., on the 
Thornycroft, Yarrow, Belleville, Du Temple, Normand, 
Blechynden, White, and Babcock systems ; surely there 





should be illustrated descriptions of these available for 
the engineer officers of ships fitted with them, of officers 
who have to attend trials in them, &c., but this would be 
rather expensive for individuals to attempt. Again, a 
paper on ‘‘ Coal Consumption,” of great’ importance to 
naval engineers, was read by an Admiralty engineer 
officer a short time ago at the United Service Institution, 
to an audience consisting principally of executive officers. 
Surely this information should be given to engineer 
officers generally, and in what better way could it be done 
than in a report like that suggested ? 

Considering all things, it says a great deal for the 
esprit de corps of the naval engineers that they should 
publish a journal by private subscription. Possibly they 
remember that it was only after an ‘* Engineers’ Navy 
List” was started by private enterprise that junior engi- 
seer officers’ names were published in the official ‘‘ Navy 

jist.’ 

But to return to the Charleston. She appears to be 
about the same size as our Thames class, and though built 
some years after them, does not come up to them for 
efficiency. The Mersey, Severn, &c., can do 14 to 15 knots 
easily with decent oa as long as the supply lasts, and 
without tube troubles. I do not think any of these ships’ 
boilers have been re-tubed, as was evidently necessary in 
the Charleston ; probably, as your article suggests, the 
zinc slabs had not been properly attended to. I think 
also that in our ships the steering arrangements are better 
designed than hers. It is satisfactory to know that 
American deck officers know how to manage a twin- 
screw ship with rudder temporarily disabled. 

One lesson your article teaches is that there should be 
good mechanics available for making good defects under 
way, besides the number necessary for watch-keeping ; 
with the present reduced mechanical complements in our 
service, ge afraid it would be a case of ‘“‘ watch and 
keep on” with the ship going at any speed if defects had 
to be made good. The Charleston was very fortunate 
in having no defects to main engines, electric lighting 
engines, air compressors (presuming they had torpedoes 
ready for use when the Esmeralda was sighted), distillers, 


&e. 

The importance of good coal supplies cannot be over- 
estimated ; but to insure this, it is not only necessary 
that we should have protected coaling stations, well 
supplied, but that the coal should be sheltered from sun 
and rain, and not issued to shipsin a half-perished condi- 
tion, as it is at some of our foreign coal stores. 

I am sure we are very much indebted to our American 
colleagues’ journal for a very interesting article. 

am, Sir, yours faithfully, 
Cruiser ENGINgER. 





THE STRENGTH OF IRON RINGS. 
To THE EpiToR oF ENGINEERING. 

Sr1r,—Being desirous of calculating the proper section 
of a circular iron ring to stand a certain strain without 
deformation, I can find no formule in such text-books as 
I possess. They discuss the strength of chain links, but 
these are already in the best form for withstanding de- 
formation, and so in calculating their aqueous section 
only the breaking strain of the material multiplied by a 
large factor of safety need be taken into account. In the 
case of circular mooring rings the question of deforma- 
tion is, I take it, the chief point to be taken into con- 
sideration. If any of your readers would help me, they 
would earn the gratitude of a. t 


March 10, 1894. 





THE INSTITUTION OF CIVIL ENGINEERS. 
To THE Epiror or ENGINEERING. 

Sir,—The somewhat abrupt close of the discussion on 
the Liverpool Overhead Railway at last night’s mesting 
came as a painful surprise upon several of those present 
who, being, like myself, closely connected with electrical 
traction, were prepared to speak, and had notified the 
same in writing to the secretary. According to the rules 
of the Institution, papers are to be ‘* freely and fully ” 
discussed ; but it is evident that the two hours and a 
half which altogether have been he to the discussion 
are absolutely inadequate in this case; for the two 
papers before the meeting covered a wide—perhaps too 
wide, a field, comprising as they did civil, mechanical, and 
electrical engineering questions of great and special 
interest. But apart from this, the utter disregard of 
time and of consideration for others on the part of some 
speakers is really astounding, the more so when the Pre- 
sident has at the outset urged the necessity of brevity. 

This state of things is aggravated by the fact that, in 
not a few cases, the principal object of such speakers 
seems to be to indulge in more or less personal questions, 
or in matters of minute detail, which latter are very use- 
ful in print, but should assuredly not be allowed to absorb 
the already too limited time allotted to the discussion. 

I venture to suggest that a reform of the present unde- 
sirable state of things is urgently required, and that the 
President might conveniently, on such occasions, enforce 
the five or ten minutes rule, and call upon intending 
speakers in the order in which they have sent in their 
names to the secretary. In the interests of justice and 
fairness, this is a consummation devoutly to be wished. 

By this means speakers would soon learn to “‘ stick to 
the point,” and condense their remarks, instead of not 
only debarring others from taking purt in the discussion, 
but even preventing authors from adequately replying to 


criticisms on their rs. 
oo —. 
C. 8. Du Ricue PREtiEr. 


18, Margaret-street, Cavendish-square, W., 
March 14, 1894, 
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THE EASTMAN AUTOMATIC REFRIGERATOR CAR. 
BOSTON AND CHICAGO. 


CONSTRUCTED BY THE EASTMAN CAR COMPANY, 
(For Description, see Page 365.) 
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EMPLOYERS AND EMPLOYED. 
THE joint conference of employers and employed, 
which is to take place this evening at the rooms of 
the Royal Statistical Society, appears to be likely 
to lead to beneficial results. The object of the 
meeting is to form an industrial union of employers 
and employed, by means of which the claims of 
both classes may be fairly considered, and an im- 
partial judgment formed on their relative merits. 
This, it will be seen, is a very ambitious pro- 
gramme, but none can dispute that it is one which 
must be taken in hand shortly, unless industrial 
matters are to go from bad to worse. Not very long 
ago a large class of employers did not consider 
that the employed had any claims, excepting to take 
such wages as might be allotted to them. That 
epoch, which might be described as the feudal period 
of manufacturing industry, is now passed ; but in 


0| looking back to it we must remember it was under 


this system that Britain’s commercial supremacy 
was built up, and whilst it lasted that supremacy 
was never seriously threatened. Neither under it 
were the employed badly off, one chief reason 
being that work was then more constant, and 
a good workman had better assurance of em- 
ployment all the year round. However, we have 
outlived that time, as every observant person 
must perceive. State education, extension of 
the electorate, and the growth of workmen’s 
organisations have shown the employed the power 
of combination, and the employers must meet the 
fact. Several of the more thoughtful have recog- 
nised these things, and haye done what they could 





‘to bring about a better understanding than at pre- 
sent exists between the two great classes of the 
nation ; and it is reassuring to see the names of 
some of the most prominent of these on the list of 
those who take part in this evening’s conference. 
Amongst other employers may be mentioned 
Messrs. Mark Beaufoy, M.P., vinegar maker; 
Charles Booth, shipowner, President of the Royal 
Statistical Society ; T. W. Bashill, manufacturing 
stationer ; David Dale, of Darlington ; R. Duncan 
(Ross and Duncan); R. A. Hadfield, managing 
director Hadfield’s Steel Foundry Company ; A. F. 
Hills, managing director of the Thames Iron 
Works ; beside others. Among the labour repre- 
sentatives it is, perhaps, natural that there should 
be fewer well-known names, but judging by the 
qualifications attached to them, they appear to be 
a good representative body. It is to be hoped 
that they have the confidence of the class they 
represent, otherwise the labour of organising the 
conference will be thrown away. The presence of 
such names in the list as Mr. John Wilson, M.P., 
of Durham; Mr. Trow, of Darlington, whose 
evidence before the ‘Labour Commission will be 
remembered ; Mr. Uttley, of Sheffield, labour 
correspondent to the Board of Trade ; and others 
who are officials of workmen’s societies or hold 
other positions as representatives of labour, may 
be taken as a guarantee that the employés will be 
honestly and ably represented. 

What will be the outcome of this evening’s con- 
ference we shall know in time. Those who have 
the welfare of either class represented at heart, 
much more those who wish well for both—the latter 
body, we believe, the more numerous—cannot but 
hope that some permanent and representative 
organisation will spring up which will make monster 
strikes and trade disturbances a thing of the past. 
We have here a nucleus, at any rate respectable, 
to which all may attach themselves. If ancient, 
prejudices and modern animosities can be sunk, 
the result will be for the benefit of all. Certainly 
our productive industry is not so secure against 
attacks from without that we can afford to waste 
our strength, and fritter away the commanding lead 
gained by our fathers, by quarrels within. 

The members of the proposed union will certainly 
have a stiff job to reconcile both sides, and their 
greatest enemy will be the faddist. If we had to 
re-draw the ‘‘personal devil”—about the entity 
or non-entity of whom parsons quarrelled so vigor- 
ously a few years back—we think we should design 
him, not with horns and tail, but as a Utopian 
faddist with impossible theories for the general 
regeneration and improvement of mankind. It is 
the extravagance of these persons with no mental 
perspective—who have a vision so narrow that 
they can see but one aspect of a problem—that 
drives sober men off the line of advance, and throws 
discredit upon those who are making some efforts 
to remove difficulties in the path of economic re- 
form. To judge by the wording of the preliminary 
instructions, those who are convening this even- 
ing’s meeting are alive to this danger ; but whether 
they can protect themselves against it remains to 
be seen. 

The Society wisely does not propose to abolish all 
existing combinations, whether of employers or em- 
ployed, but aspires to work in harmony with them, 
or rather to bring them into harmony with each other. 
If it can do this, its mission will have been largely 
accomplished. According to the programme, it 
will ‘‘not primarily concern itself with the settle- 
ment of specific labour disputes ;’ and here it 
shows wisdom again, as it might easily be 
wrecked in early days over some trivial quarrel in 
which local feeling would run high. Its declared 
object is ‘‘ to encourage and foster feelings which 
would remove, in many cases, the grounds for such 
disputes.” The Society looks to ‘‘ have scope 
for needed educative influence in many ways, 
e.g., with regard to the workmen, by urging 
the study of economics, &c.—with regard to 
the employers, by explaining and _ illustrating 
the valuable functions of many of the trades 
unions.” Probably both kinds of instruction are 
required in like proportions ; and in each case the 
difficulty of imparting instruction may be equal, 
although arising from widely different causes: with 
the workmen because of scant leisure, want of 
education, or rather, trained intelligence in the 
consideration of such matters ; with the employers 
because of the pride of a ruling class. The asso- 
ciation is not the worse for being somewhat acade- 
mical at its inception. Its influence in specific 
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cases will comelater. It is to be hoped it will avoid 
trying to influence parliamentary action, otherwise 
it must split on the rock of political wrangling. 
Such objects as it aims at bringing about are 
not to be attained by legislative enactment. 
The roots of such matters strike too deep to be 
influenced by the superficial power of statute law. 
In the meantime, we wish them success in their 
labours, and hope to return to the subject at a 
future date. 





THE GUNNERY TRIALS OF H.MS. 
“ BARFLEUR.” 

Tue gunnery trials of H.M.S. Barfleur, which 
took place on Saturday Jast in the North Sea, are 
of more than ordinary importance, on account of 
the novelty of the mountings and arrangements for 
working the guns. This vessel is a sister ship to 
the Centurion, the gunnery trials of which vessel 
were referred to in our issue of January 12 last. 
These ships are the two second-class battle- 
ships of the Hamilton programme designed by 
Mr. W. H. White, C.B., and their perform- 
ance has been watched with considerable interest 
by those who advocate the construction of 
battleships smaller than those which formed the 
chief part of the Hamilton programme, and which 
are now in course of erection. The Barfleur is 
360 ft. long, 70 ft. wide, and has a designed 
draught of water of 25 ft. 6in. She was built at 
Chatham, the machinery being supplied by the 
Greenock Foundry Company. The steam trials 
of this vessel were made in November last, when 
9894 indicated horse-power were developed. On 
her forced draught trial 13,163 indicated horse- 
power was developed. On both occasions the 
speeds were taken by log, but are not trustworthy. 
The armament consists of four 10-in. 29-ton guns, 
ten 4,7-in. quick-firing guns, eight 6-pounder quick- 
firing guns, and eight Hotchkiss quick-firing guns. 
The auxiliary armament calls for no_ special 
notice in the present instance, the weapons 
being of the usual typo. On the way out to the 
firing ground last Saturday this part of the arma- 
ment was tested with complete success. 

The four 10-in. guns are mounted in pairs in 
two redoubts which are placed forward and aft at 
the ends of the central battery. These redoubts 
are of novel construction, which is designed to 
combine, as far as possible, the advantages of the 
turret and the barbette gun positions. The special 
features of the new arrangement are: 1. High 
angle fire. 2. Loading can be carried on with the 
gun in any position of training. 3. The whole of the 
operations of working the guns can be done by hand. 

As the design and arrangement of the mounting 
and gun position generally are so novel, it will be 
well, perhaps, to give a general description of them 
first. The two 10-in. guns are placed side by side 
above an armoured barbette, which extends down 
to the protective deck. The space inclosed by this 
cylinder of armour is occupied by the turntable on 
which the guns are placed, by the roller path on 
which the turntable revolves, by the structure sup- 
porting the roller path, by the revolving shell 
chamber, and by the greater part of the ammuni- 
tion hoist. All these features will be referred to 
again as our description proceeds. The steam 
engines for working the ammunition hoists are 
placed immediately below the barbette on the deck 
or flat which is next below the protective deck 
upon which the armoured barbette rests. The gun 
mounting and its supports, therefore, are built up 
within the cylindrical wall of armour which forms 
the barbette, and are practically independent of it 
in regard to support. The inner structure is 
naturally somewhat higher than the armoured 
wall, in order that the guns may project over the 
top. The gunsare, however, protected by armour, 
as the revolving platform has a 6-in. shield, 
which, of course, revolves with it. Having so 
far given the general outline of the arrangement, 
we will proceed to describe it somewhat more fully. 
The armoured deck is the foundation upon which 
the whole rests, and built up from it and within the 
cylindrical barbette is another cylindrical structure 
composed of steel plates and angles. This cylin- 
drical structure has bolted to its top the lower roller 
path upon which the whole moving part revolves. 
The central space inclosed by the cylindrical struc- 
ture is occupied by the trunk for the ammunition 
hoists. It passes straight down through all decks 


26 ft. inside diameter and 20 ft. high, composed 
of the barbette armour; the next, somewhat 
smaller in diameter and about 14 ft. high, com- 
prising the support for the roller path; and the 
third the ammunition hoist, which is 4 ft. 3 in. in 
inside diameter. It will be seen that in this arrange- 
ment the structure and mechanism upon which the 
working of the gun depends is not supported by the 
barbette armour. This has been made a main 
feature in the design, for though the armour 
might keep out shot or shell, it would be 
likely to be dented or knocked out of shape 
sufficiently to injure the working parts were the 
latter supported by it. Inthe present arrangement 
there are a few ties, between the armoured struc- 
ture and the support to the roller path, but these 
being in tension would not convey the impact of a 
blow to the inner structure. 

We will now deal with the moving part com- 
prised by the turntable, upon which the guns rest, 
and its adjuncts. ‘I'he lower roller path which 
forms the top of the cylindrical structure is about 
6 ft. below the top edge of the barbette armour. 
The rollers support the turntable above, whilst 
dependent from the latter, and therefore descending 
into the cylindrical structure supporting the roller 
path, is a cylindrical shell chamber, or ready maga- 
zine, which is about 16 ft. 6 in. in diameter and 8 ft. 
high. This, of course, revolves with the turntable, 
being part of the same structure. The top of the 
ammunition trunk enters this shell chamber in the 
centre. The lower parts of the guns are a distance 
of about 8 ft. from the roller path, the intervening 
space being occupied by the mounting and the turn- 
table, together with the attached mechanism. The 
gun position is defended by a shield or hood of 
nickel steel armour 6 in. in front, and tapering to 
4 in. towards the rear at the sides. This is attached 
to the turntable, and therefore revolves with it 
and the guns, the latter projecting through ports 
cut in it as they would through a turret. The 
shield is, in fact, a turret with this important dif- 
ference, that it is quite open at the back, whilst in 
front the vertical part of the armour is bent back 
inwards so that the arris of the turret is, as it were, 
‘* dubbed off.” The lower edges of this shield are 
projected downwards until they are inclosed by the 
top edge of the barbette armour. 

If we have succeeded in making our description 
clear, it will be seen that the Centurion and Bar- 
fleur are more akin to turret ships than to bar- 
bette vessels; for the revolving shield is of such 
a substantial nature that its presence removes the 
mounting from the category of an exposed barbette 
position, whilst that which is here called the bar- 
bette is analogous to the armoured redoubt of the 
turret ship Hood. 

The side thrust of the revolving part, due to 
rolling of the ship or recoil of the guns in firing, 
is taken by means of flanges on the live rollers. 
The roller paths are approximately 1 ft. wide, and 
the flanges overlap the edges of the paths. Very 
great accuracy of work has been insisted upon 
here, the clearance between the flanges and the 
edge of the path being reduced to a few thou- 
sandths of an inch. The roller paths were 
finished on a special circular planing machine or 
horizontal lathe designed for the work by the con- 
tractors, Sir J. Whitworth and Co. The lower 
roller path is of cast steel, and the upper of forged 
steel, whilst the rollers are also of forged steel of 
special quality. The latter parts are also machined 
with great accuracy, and, indeed, the whole of this 
work has been finished with the greatest delicacy, 
for on it the steadiness of the turntable in revolving 
depends. The approximate total revolving weight of 
each position, including the two guns, 20 men, and 
60 rounds of shot in the shell chamber, is about 
210 tons. 

The rotation of the turntable is effected by means 
of steam machinery placed, as stated, on the plat- 
formdeck. There are two single-cylinder vertical 
engines of ordinary pattern. These engines can be 
worked either separately or in conjunction with 
each other. In ordinary cases one engine is sufli- 
cient, but if the guns have to be trained quickly 
against the heel of the ship, the two engines would 
be used. Each engine drives through spur gearing 
a horizontal wormshaft, and these two shafts are 
capable of being coupled ordisconnected according to 
whether one or two engines are at work. Each worm- 
shaft gears with a horizontal wormwheel at the foot 
of a vertical shaft, which is carried upwards and 
gears by means of a pinion to the circular turning 


ference of the turntable. The connection of the 
vertical shaft to the wormwheel is not rigid, being 
made through a series of friction plates; the 
arrangement being provided with a view to prevent 
any stiain on the turning gear from recoil, when one 
gun is fired, due to the fact that the guns are 
mounted in pairs, and the axis of the gun does not 
therefore lie in the same vertical plane as the axis 
upon which the platform turns. As already stated, 
the whole of the operations of fighting the guns can 
be performed by hand, and an alternative hand 
arrangement is fitted. It simply consists of a 
training winch, with hand-turning cranks, which 
give room for twelve men to work at once. The 
gearing of this winch can be coupled to the hori- 
zontal wormshafts of the steam gear; safety 
apparatus being provided, by means of which the 
act of coupling the hand gear throws the steam 
connection out of action. On Friday last, during 
a trial made of this gear on the Barfleur, the guns 
were turned by hand through an angle of 240 deg. 
in five minutes; by the steam engines the time 
occupied to turn the guns through an angle of 
180 deg. was 27 seconds. 

The ammunition is brought up the trunk which 
forms the centre of the space inclosed by the 
barbette armour. This tube is divided into two 
parts longitudinally by a vertical partition, one side 
being for the steam gear and the other for hand 
gear, there being, therefore, separate cages for 
each. Both gears can be operated at once if occa- 
sion demand, powder being brought up in one and 
projectiles in the other. These hoists deliver into 
the shell chamber, which, it will be remembered, 
revolves with the platform, being suspended below 
it. The shell chamber has racks for sixty rounds 
of shot, and the powder charge can be whipped up 
in five seconds by the steam hoist. It will be seen 
that, as in the Canet system, the ammunition 
tube entering the centre of the shell chamber, 
powder can be brought up and delivered whilst 
the latter is revolving, whilst the store of pro- 
jectiles in the chamber does not necessitate them 
being brought up from the magazines below 
for each round. As the shell chamber revolves 
with the guns, a lift, not necessarily axial, can be 
fitted between the shell chamber and the gun plat- 
form, the lift, guns, and shell chamber all revolving 
together. The advantage of this arrangement will 
at once be obvious. There is no need to bring the 
gun back from the point of training on the object 
to one definite loading position ; in fact, all posi- 
tions of training are equally loading positions, 
and the direction of the target once ascertained, 
the gun can be kept in that position, the elevation 
only requiring to be changed. 

The cages are worked by means of wire ropes, a 
Brown’s combined engine being used for the power 
lift, whilst for the alternative hand gear there are 
fitted in the shell chamber two pillars with crank 
handles for operating the winches, the winches 
themselves being placed on the turntable above, 
and wire ropes run from the drums of the winches 
to the cages in the central trunk. It is to this 
part of the mechanism that electric working has 
been applied in the Barfleur; an electric motor 
being fitted to the right gun of the forward barbette. 
This feature we shall refer to again presently. 

An inclined lift is provided for bringing the 
charge from the shell chamber to the breech of the 
gunforloading. The projectileisplaced into the cage 
in a horizontal position for convenience of handling ; 
but, in order to reduce the size of the opening 
through which the cage passes, the projectile is 
made to assume a vertical position. When at the 
rear of the gun, it is again tilted over to the hori- 
zontal position, so as to enter the breech. The 
holder forms a prolongation of the loading tray, 
which has been previously inserted into the gun to 
protect the screw threads of the breech opening. 
The lift cage has two pockets for powder, each hold- 
ing the two quarter-charges of which the full charge 
is composed, according to usual practice. 

We will now proceed to describe the mountings 
proper. On the top face of the turntable are a pair 
of slides composed of plate and angle steel, built up 
after the manner now usual. On the front end of 
each slide is a strong forged steel bracket, which 
serves as an abutment for the piston-rod of the 
recoil press. The press is a cast-steel cylinder 
fitted on trunnion bearings, and arranged to 
move upon the slides. The cylinder is filled 
with oil in the usual way, and on recoil this 
passes from end to end of the cylinder, past the 








to the magazines below. There are, therefore, 
three vertical co-axial cylinders: the one, about 


rack, which is bolted to the lower outer circuim- 


piston ; the cylinder, of course, recoiling with the 
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gun, as the piston is attached to the abutment on 
the slide as stated. The orifice in the piston for 
the escape of oil from one side to the other has 
passing through it a round bar of changing diameter 
and fixed to the cylinder cover. The bar therefore 
moves through the hole in the piston as the cylin- 
der recoils, and in this way the resistance to recoil 
is made approximately constant throughout the 
stroke, rising quickly to a maximum and being 
eased off towards the end. Diagrams taken from 
mountings fitted with these bars show a pressure 
curve practically constant. The slides incline up- 
wards towards the breech, so that the gun returns 
to the firing position by gravity, but powerful 
springs are provided to insure the return move- 
ment in the event of the ship being heeled so 
that the angle of the slides would be reduced suf- 
ficiently to destroy the action of gravity. 

The guns are carried by trunnions which work in 
bearings. There is fitted the Elswick antifriction 
device, by which the elevation of the gun is facili- 
tated. This consists of a prolongation of the 
trunnions, triangular in section, one angle of each 
prolongation forming a knife-edge support which 
rests on a steel plate. This plate is supported on 
the carriage at the ends, and is stiff enough not to 
give under the weight of the gun alone. The bear- 
ings by which the trunnions proper are inclosed are 
a little larger in diameter than the trunnions them- 
selves, When the steel plate is not deflected the 
trunnions are co-axial with the bearings, and there 
is not contact between the two, so the weight of 
the gun is taken by the knife-edge, and there is 
therefore a minimum of friction. The recoil, how- 
ever, puts an additional load on the steel plate, 
which is really a very strong flat spring. This 
spring gives (it being remembered that the whole 
slide and the spring slope upwards towards the 
breech), and the trunnion rests on the bearing, and 
the plate, which is attached to it, slides with the 
gun. The elevation of the gun is thus easily per- 
formed by hand from the sighting stations, of which 
there are two, one on either side of the firing plat- 
form. There is for elevating, a toothed segment on 
the gun worked by gearing in theusual way. This 
apparatus also actuates the sighting gear, which, 
however, differs from that usually employed in that 
the fore sight moves instead of the rear sight. 
From the elevating stool a handwheel controls the 
turning engines, the motion being conveyed by a 
series of links and levers. The same gear also 
works an indicator on the machinery deck, show- 
ing the man who may be working the hand gear 
the direction in which it is desired the gun may be 
moved. 

We now come to the chief feature of interest in 
connection with the armament of the Barfleur, 
namely, the electrical gear fitted to one of the 10-in. 
guns in the fore barbette for raising the charge from 
the shell-room beneath the platform, and the elec- 
trical appliances for elevating the gun. The motor 
for operating the ammunition hoist is placed on the 
turntable, and is protected by the barbette armour. 
It is geared to the hand winch in such a way that 
it can operate the latter by disconnecting the hand 
gear pinion and throwing in the motor pinion, the 
gear being thus changed from hand to power. On 
the pillar for the hand winch is a switch provided 
with numerous contacts coupled to resistances for 
varying the speed of the motor. Practically the 
hoist only requires to work at one speed. There 
are two Siemens water-tight ironclad motors, 
specially designed for this work. These motors 
have no external magnetic field by which the com- 
passes of the ship might be affected. The frame of 
the motor forms the casing. The water-tight 
arrangement is more especially required because if 
a sea broke into the turret there would be liability 
to short-circuiting. Attached to the motor is an 
electrically-controlled spring brake. The spring 
puts on the brake, unless the latter is held 
off by an electro-magnet energised by the cur- 
rent, so that switching off the current puts on 
the brake. There is also an automatic circuit- 
breaker which comes into operation at each end of 
the travel of the hoist. The motor for the elevating 
gear is precisely similar to that used for the ammu- 
nition. It is geared, when required, to the hand 
elevating apparatus by a clutch. The motor is 
controlled by a switch placed at the sighting stool 
and operated by a lever, the movement of the gun 
following the movement of the lever. An auto- 
matic circuit-breaker comes into operation at either 
end of the extreme angles of elevation and depres- 
sion respectively. Resistances are introduced for 





varying the speed. Current is supplied to the 
motors from the cables of the electric light in- 
stallation of the ship, the pressure being 80 volts. 

The 10-in. guns are of the usual service pattern, 
so that any special description is not necessary. 
Like the rest of the gear in connection with the 
principal armament, they have been supplied by 
Messrs. Whitworth, having been made in the Open- 
shaw works of that firm. The angle of training is 
limited by hydraulic turret buffers of the usual 
type. The top of the barbette or redoubt being 
1 ft. or more larger in diameter than the shield 
which revolves within it, the annular space inter- 
vening is covered by a leather apron, which can be 
set down hard by locking screws when the guns 
are not being used. 

From what has been said, it will be seen that the 
gun-mounting arrangements in the Centurion and 
Barfleur are a modification of the Canet system of 
central loading. In place, however, of the ammuni- 
tion being brought up through a revolving central 
tube, the projectiles are carried conveniently close 
to the gun in the shell chamber which revolves with 
the platform, forming, in fact, a lower floor of the 
same structure. 

With regard toextreme high-angle fire, these ships 
of the Centurion class are the first modern vessels 
in the British Navy possessing this feature. The 
usual maximum angle of elevation for heavy guns 
is 13 deg. to 15 deg., whereas the Centurion’s and 
Barfleur’s guns can be fired at any angle between 
7 deg. depression to 35 deg. elevation. The advan- 
tage of this wide range in elevation would be mani- 
fest in operating against land positions situated at 
a height above the.sea, or in attacking places where 
high land intervened. There are certain well- 
known positions which would be safe from attack 
by battleships fitted with main armaments mounted 
in the ordinary way. 

The trials of Saturday last were carried out in the 
North Sea, in the neighbourhood of the Black Deep. 
The following Table gives the details of the firing 
of the big guns: 
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The whole trial passed off without a hitch, the 
gear working perfectly throughout. The novelty 
of the arrangements for working the guns attracted 
a number of gunnery experts who attended the 
trial. The ship was under the command of Lord 
Charles Beresford, the captain of the Chatham 
Dockyard Reserve. The firing was under the charge 
of Captain Boys, R.N., chief of the Sheerness 
Gunnery School, who was assisted by Lieutenants 
Grant, Bowles, and Bird. Considering the very 





limited time which the firing party had had in 
which to learn the working of the system, these 
officers and the men working under them deserve 
great credit for the smartness shown. Admiral 
Cleveland and Captain Drury, with other members 
of. the Ordnance Committee, were also on board ; 
as well as Captain Beaumont, of Her Majesty’s 
reer ship Excellent, Captain Kane, R.N., the 

irector of Naval Ordnance, and his assistant, 
Commander Pearce. Mr. Organ and Mr. Pearce 
represented the engineering and electrical de- 
partments of the Admiralty, whilst Mr. R. H. 
Andrews represented the engineering branch of 
Chatham Dockyard, where the ship was built. Mr. 
Matthews and Mr. Wingfield, together with their 
assistants, represented the contractors, Messrs. 
Whitworth, whilst Mr. Grimston was present on 
bahalf of Messrs. Siemens, who supplied the elec- 
trical gear. There were also on board gentlemen 
from Woolwich busy taking notes. 

Although the Barfleur is the first vessel of the 
British Navy in which electricity has been applied 
in this way, the French Admiralty some time since 
initiated an experiment on a large scale, the turret- 
ship Jauréguiberry, of nearly 12,000 tons, being 
fitted with electrical appliances for transmitting 
power on a large scale, the motive power for work- 
ing her turrets and guns being obtained from elec- 
trical sources. The Latouche Tréville and her 
sister armoured cruisers of the Brieux class have 
also been similarly fitted. The Capitan Prat, con- 
structed by the Forges et Chantiers, has electrical 
arrangements for working her guns. 

H.M.S. Renown, a battleship of 12,350 tons, 
building at Pembroke, is also to have four 10-in. 
guns as her principal armament. The mountings 
for these are also to be supplied by Messrs. Whit- 
worth on the principle above described. Possibly, 
in view of the success of last Saturday’s trials, the 
electrical gear will also be fitted. 





THE MAKING OF A MODERN FLEET. 

Ar last Friday evening’s meeting of the Royal 
Institution, the Director of Naval Construction, 
Dr. W. H. White, gave an interesting and instruc- 
tive lecture on the above subject. The lecture is of 
special value at the present time, when the Naval 
Estimates are soon coming on in the House of Com- 
mons, and the ‘‘ Hamilton programme” is all butcom- 
plete. The lecture should be read in conjunction 
with that recently given by Lord George Hamilton 
at a meeting of the Statistical Society, a brief notice 
of which appeared in our issue of the 23rd ult. 
Dr. White put the leading facts clearly before his 
audience, the types of vessels referred to being well 
illustrated by models, and by lantern slides. It 
would be difficult to exaggerate the importance.of 
the service rendered by such lectures as these, by 
means of which the public have brought before them 
the need this country has for an adequate Navy, 
and how easily we may fall short of the minimum 
state of efficiency that is conducive to national 
safety. The benefit that accrues from a continuous 
policy, such as was insured by the Naval Defence 
Act, was strongly brought forward by the simple 
force of the facts put on record. The ships con- 
structed under the Naval Defence Act form in 
themselves a fleet, which would enable the naval 
tactician to form plans founded on scientific prin- 
ciples of strategy. A hap-hazard collection of ships, 
however formidable individually, might easily be 
defeated by a force numerically inferior, because 
some necessary element of warfare might be absent, 
although other features might exist to an excessive 
degree. Itis sincerely to be hoped that political 
considerations will not be allowed to weigh against 
national welfare, and that those who opposed the 
continuous programme will not abuse their power 
by continuing in a course manifestly wrong for the 
sake of political consistency. The Naval Defence 
programme—the lecturer reminded his audience— 
provided for seventy vessels : ten battleships, forty- 
two cruisers, and eighteen torpedo gunboats. ‘‘ If 
a fully constituted fleet were formed from the Naval 
Defence ships,”’ said Dr. White, ‘‘ including all the 
battleships and the equivalent number of cruisers, 
it would surpass in speed and fighting power any 
equal number of completed ships of similar classes 
that could possible be brought oo it from existing 
navies. aving been created rapidly and simul- 
taneously, it is more homogeneous in character and 
better equipped for manceuvring at high speed, 
Its armament, also, is of the most modern descrip- 
tion, being distinguished by the preponderance of 
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quick-firing guns. These guns can be fired about 
thrice as fast as guns of equal calibre but earlier 
patterns, and the supplies of ammunition have been 
proportionately increased.” The number of guns 
mounted in this fleet was given as 1342, of which 
776 are 6-pounders or under, over 500 are 6-in. 
and 4.7-in. quick-firing guns, while 56 are from 
9.2 in. in the cruisers up to 13.5 in. in the large 
battleships. The total aggregate weight of the 
ships fully equipped exceeds 335,000 tons, and the 
total propelling power of the engines working under 
conditions of maximum development isabout600,000 
horse-power. On ships of the Royal Sovereign 
class the thick vertical armour weighs about 3000 
tons, and costs over a quarter of a million sterling. 
In speaking upon this matter of cost, the lecturer 
gave some interesting figures. Although our big 
line-of-battle ships are larger than those which our 
neighbours have constructed, they are not more 
expensive. ‘‘A Royal Sovereign can be produced 
in a Government dockyard fora net cost, excluding 
armament, of about 760,000/. The corresponding 
cost of a French, Russian, or American battleship 
of the first class is from 900,000/. to 1,000,000/.” 
The seventy ships of the Naval Defence programme 
will cost 22} millions, including armaments. Allud- 
ing to the rapidity of construction of this fleet, the 
time occupied being five years, the lecturer pointed 
out the proof thus given of the surpassing resources 
of the country in ship construction. The importance 
of the fact can hardly be over-estimated, but there 
is a danger in it if improperly regarded. Whatever 
may be our resources for the production of war- 
ships, they would little avail us to make up leeway 
in construction once war had broken out. It cannot 
too often be insisted that modern wars are short 
and sharp. Long before new ships could be laid 
down and completed, the die would be cast and the 
issue of battle decided. Whenever this country is 
below her proper standard of naval defensive power, 
so often is she at danger point, and no feverish 
activity after war had commenced could make up 
for previous neglect. 

We have not space to follow Dr. White in the 
many interesting details set forth. Those who know 
the rare gift he has of imparting from his great 
store of knowledge a little for the instruction of 
others, will easily understand that the lecture was a 
success throughout. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

THE spring meeting of the Institution of Naval 
Architects is being held tais week, under the 
chairmanship of Admiral Sir John Dalrymple-Hay, 
Vice-President of the Institution, in the absence of 
the President, Lord Brassey, who has not yet re- 
turned from India. 

The first sitting was held on Wednesday morn- 
ing last, when there was a very large muster of 
members in the hall of the Society of Arts, where 
the meeting was held as usual. The programme 
which had been prepared was of more than ordinary 
interest, there being sixteen papers in all on the 
list. The proceedings commenced with the 


Report OF THE CoUNCIL, 


from which it appeared that the Institution con- 
tinues to flourish. Reference was made to last 
year’s very successful meeting at Cardiff, which 
had resulted in a material addition to the roll of 
membership. For this year’s summer meeting an 
invitation has been received from the Mayor and 
Corporation of Southampton, which has_ been 
accepted by the Council, and the meeting will take 
place during the month of July. Reference was 


next made to the loss by death during the year of | 


one of the honorary Associates of the Institution, 
Vice-Admiral Paris, and of two members of the 
Council, viz., Rear-Admiral Long and Mr. Henry 
Laird, who were both well known to the members, 
and took an active part in the proceedings of the 
Institution. Mr. Laird had been a member of the 
Council since the year 1877, while Admiral Long 
had only been elected an Associate Member of the 
Council a few days before the unfortunate accident 
which caused hisdeath. The Institution has also 
lost during the year a former Associate Member of 
Council, Mr. E. A. Cowper, who was a well- 
known engineer, and formerly President of the 
Institution of Mechanical Engineers. The circum- 
stances of the lamentable calamity which caused 
the death of Admiral Sir George Tryon, who was 


the public mind. The recent death of Mr. Corne- 
lius Thompson, who was an Associate, removed a 
well-known shipowner, to whose enterprise the 
introduction of the triple-expansion engine for 
marine propulsion was largely due. 

The accounts show a satisfactory financial state, 
the Institution having a substantial balance in 
hand. The report having been read by Mr. Holmes, 
in moving its adoption, Sir John Hay, as chair- 
man, gave a brief but interesting 


OPENING ADDRESS. 
He referred at some length, and in feeling terms, 
to those members who had died during the past 
year, and then proceeded to speak upon the pro- 
spects of naval architecture and marine engineer- 
ing. It was to be hoped that the great depression 
in trade, which has affected the shipbuilders as 
much as any one, seems to be passing away. In 
Lloyd’s Register Shipbuilding Returns for Decem- 
ber 31, 1893, it would be found that, omitting war- 
ships, there is a perceptible increase of the number 
of vessels under construction ; 269 steam vessels, 
of 578,026 gross tons, were under construction on 
December 31, 1893, against 227 steam vessels, of 
506,782 tons, on December 31, 1892. There was a 
slight falling-off in the number of sailing ships—64 
on December 31, 1893, against 79 on December 31, 
1892 ; but the total showed 333 vessels, of 641,981 
tons, in 1893, against 306 vessels, of 570,741 tons, 
in 1892, an increase of 27 vessels and 71,240 tons. 
Of these 333 vessels, 294 were building under the 
supervision of Lloyd’s surveyors. During the last 
quarter 107 steam vessels, of 212,182 tons, were 
commenced, and 12 sailing, of 21,729 tons; 101 
steamers were launched, and 17 sailing vessels. Of 
the ships under construction, 207 steam vessels, of 
470,061 tons, and 39 sailing vessels, of 48,134 tons 
—total, 246, of 518,195 tons—were building for 
this country ; and with an addition for our colonies 
of 2 steam vessels, of 1250 tons, 2 sailing, of 545 
tons—total, 4, of 1795 tons—making 471,311 tons 
of steam vessels and 48,679 tons of sailing vessels 
for the British Empire. The total amount under 
construction was, as stated above, 269 steam vessels, 
of 578,026 tons; 64 sailing vessels, of 63,995 tons ; 
or a total of 333. The chairman further pointed out 
that 60,557 tons of steam vessels are building in this 
country for foreign countries. He referred to 12 large 
passenger liners which Messrs. Cramp and Son 
are constructing in Philadelphia for the Inman and 
International Line, and said that they were about 
to build two other vessels which would exceed in 
dimensions and in horse-power the Campania and 
Lucania. The grounding of the Howe was also 
referred to, after which the speaker proceeded to 
deal with the position of the Navy at the present 
time. He had prepared a Table in which was set 
forth the strength of the British Navy in regard to 
battleships compared to that of other Powers ; and 
this Table we here reproduce : 
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The state of the case with regard to protected 
cruisers was also set forth in another Table, 


Combination 
of Two Powers. 


Armoured Cruisers. | 
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an Associate of the Institution, are still fresh in 


Tables are interesting at the present time, when the 
state of the Navy is likely to be so soon discussed 
in Parliament on the debates on the Naval Esti- 
mates. 

The following figures as to coast defence vessels 
were also given by the chairman : 

Coast Defence. 





Norway and 


Argentine. 


Spain. 


France. 


Sweden. 


Denmark. 
Total. 


Netherlands. 


6+8 armoured 1 Oe a 
16 |{ O48 tuck eis} 2] 8 4/19] 1/8 3} 1/416 12 105 
} | | | 








The figures in the second division of the Tables 
in which the various combinations of Powers are 
shown are especially interesting. It is usual in 
making comparisons of this nature to group only 
France and Russia. The practice is invidious, and 
the above figures show that such a comparison by 
no means exhausts the case. 

The address concluded with a brief reference to 
the more important papers about to be read. 


Tue Gotp Mepats. 


The next business was the presentation of the 
Institution gold medals awarded to authors of the 
two most deserving papers contributed by other 
than members of Council. The two papers of 
exceptional merit were contributed by Mr. George 
A. Calvert and Herr Otto Schlick, the former on 
‘*The Measurement of Wake Currents,” and the 
latter on ‘‘An Apparatus for Measuring and 
Registering the Vibration of Steamers.” Mr, 
Calvert, having met with an accident, was unable 
to be present, but Mr. Schlick received his medal 
in person. 
First-Cxass BartiEsHIps. 

These introductory proceedings having been dis- 
posed of, Dr. W. H. White was called on by the 
chairman to read his contribution on ‘*‘ The Quali- 
ties and Performances of Recent First-Class Battle- 
ships.” ‘This paper we print in full in our present 
issue, and we may therefore proceed at once to the 
discussion. 

Mr. Laird was the first speaker, but was very 
imperfectly heard, due to the fact that during the 
time he was speaking the meeting was reassem- 
bling after the brief adjournment for lunch. The 
fact is, the time given to luncheon at these meetings 
is far too short. Twenty minutes, the time allowed, 
is certainly not long enough to empty the room, 
get toa restaurant, eat one’s lunch, and get back 
again. The meetings begin at twelve, and do not 
break up until after four. It would be far better 
if it could be arranged to meet half-an-hour earlier, 
and give a fair adjournment for luncheon. At any 
rate, civilised man must eat in the middle of the 
day, and if the authorities do not arrange an ade- 
quate time for the purpose, the meeting must 
suffer. Mr. Laird spoke as to the rolling of the 
Royal Oak, which we understood him to say 
was not excessive. In regard to a smaller class 
of battleship, he did not see where the displace- 
ment could be reduced ,without detracting from 
efficiency. The pride of place which we held as a 
naval Power was not only a matter of pride, but 
a matter of necessity. 

Admiral Field next rose at the invitation 
of the chairman. He wished especially to call 
attention to the statement made by the author 
that however much the naval architect might 
do by the aid of science, he had to depend 
on experience to confirm his deductions. That 
was an important point to remember, and it sup- 
ported the contention of those who maintained 
that it was necessary to send naval architects to 
sea. He would not advocate that Dr. White should 
go afloat ; his life was too valuable to the nation 
to subject it to such a risk ; but there were other 
naval architects coming on—future Whites who 
would tread in his footsteps twenty, thirty, or 
forty years hence—who might be now getting that 
experience which would be so valuable to them 
hereafter. The speaker said that what he had 
learnt would be valuable in the forthcoming dis- 
cussion on naval matters. There were certain not 
too well-informed persons in the House of Commons 
who looked upon themselves as universal authori- 
ties, capable of deciding upon any subject of con- 
troversy. As smaller battleships were cheaper 
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uncompromising advocates of what was called 
economy, they would be sure to seize on this point 
of the extravagance of these so-called ‘‘ monster 
battleships.” He was very glad to be able, at a 
meeting of the Institution of Naval Architects, to 
get arguments which might be used to combat 
what he would call the ‘‘ Brassey view,” for it 
would be remembered that Lord Brassey had 
written from India a letter on this subject which 
had appeared in the Times. He regretted, how- 
ever, that the author had not shown that by 
increased size the coal-carrying capacity of the 
Royal Sovereign class had not been extended. 

Admiral Morant said he had commanded the 
Achilles, and had cruised in her in the Bay of 
Biscay, in company with two other ironclads 
which were reputed steady ships. On one occa- 
sion, after a succession of south-westerly and 
north-westerly gales, with a troubled cross sea, 
the Northumberland signalled that she was roll- 
ing 40 deg. out of the vertical; but as the 
apparatus by which the angle was taken was 
probably the same as that which had _ been 
condemned in the Resolution, the record was 
open to doubt. The Minotaur signalled she was 
rolling 36 deg., and the Achilles was shown by the 
records to have rolled 832 deg. Whatever the actual 
degrees of roll may have been, however, the ships 
were battened down, and they were taking green 
seas over the gangway. He mentioned these facts, 
as these were considered good, steady ships, and 
therefore rolling was no new thing; in fact, the 
best ships ever built would roll at times. On 
another occasion, when cruising in the Achilles, 
with the Agincourt, Northumberland, and Neptune, 
the three former vessels rolled scarcely at all, whilst 
the Neptune rolled so heavily that the turret guns 
broke adrift. He had been in ships when heavy 
rolling would be set up all at once, and would con- 
tinue for ashort time. On the whole, he wished to 
confirm what the author had said in his paper, 
which he thought quite reasonable. 

Admiral Boys gave his experience, which went 
far to confirm what the previous speaker had said. 
He had commanded ships from his early years, from 
a ten-gun brig up to the heaviest ironclad of her 
day. He knew in regard to rolling that ships 
would goon for months and years and not meet 
the conditions which would lead to excessive rolling, 
and then would roll violently. The reason for this 
was known. He had cruised inthe Achilles, which 
was looked on as the steadiest ship in the fleet, but 
she would sometimes get up an extensive roll, which 
would last for 15 to 20 minutes, and then die away. 
He had taken the Bermuda floating dock out to 
Bermuda, and the towing vessels had then been in 
line. It was curious to notice that one vessel in 
the line, sometimes the dock itself, would set up 
a roll which would last for a time, the other vessels 
being steady. 

Captain Fitzgerald said that the paper stated 
that the behaviour of the Resolution was no more 
than was to be expected, but if it was expected by 
the Naval Constructors, he was sure it came very 
much as a surprise to the naval officers on board. 
At the time the ship was designed it seemed that 
every point was discussed excepting this very one 
of rolling, and he could not help thinking, there- 
fore, that it did come as a surprise even to naval 
architects. He had served on board the Hercules, a 
ship referred toin the paper, and had been eighteen 
months in her before she rolled to any extent, 
and then she rolled excessively. It was claimed 
she was a steady ship, and the claim wasjust. He 
thought, however, that the Royal Sovereign class 
rolled excessively, and what he had just heard of 
the Empress of India confirmed this. The paper 
stated that bilge keels were considered at the time 
the design was got out. Probably this was the 
case, but still he presumed to think that the 
bilge keels were an afterthought. The author 
had said in his paper that bilge keels were effec- 
tual in stopping violent rolling, and it was just 
this that sailors wanted stopped. He would 
characterise the observations of the paper as to the 
movement of the bridge of the Resolution as 
‘‘jaunty.” The author had said that the bridges, 
which were merely light structures at a consider- 
able height above the shelter deck, showed some 
small signs of movement, but nothing of any 
importance. It should be borne in mind that these 
bridges, which showed some small signs of move- 
ment, were the positions occupied by the captain 
and the officers who navigate the ship, and it might 
not be a light matter if these small signs of move- 





ment were to be increased by some synchronous 
influence, which no doubt might be duly accounted 
for when it had manifested itself. In conclusion, 
he would repeat what had formerly been said by 
another naval officer when speaking upon these 
ships, namely, that in passing criticism on the 
design they had only to pick out any points to 
which exception was taken, whereas they passed by 
in silence the many admirable qualities embodied 
in these magnificent vessels, which they would all 
join in praising were the occasion to arrive calling 
for them to do so. 

Mr. J. I. Thornycroft referred to Admiral Field’s 
remarks as tv the size of the big battleships, but 
Mr. White had clearly shown why they should be 
of heavy displacement, and that they were not 
larger than ships built by foreign Powers in con- 
sideration of the duties they would be called upon 
to perform. The author, five years ago, had 
shown the economy in propulsion that resulted 
from additional length, and not only was this 
point gained by size, but the absolute coal-carrying 
capacity was increased, and coal endurance was a 
necessary virtue in British ships. Another advan- 
tage in size was that due to reducing the period of 
oscillation. During the last twenty years he had 
made observations as to the number of waves that 
broke on the sea-shore in a given time, and only on 
four occasions had the number fallen so low as four 
per minute. It would be observed by the diagrams 
on the wall that the period of the Resolution was 
four rolls per minute, and, therefore, according to 
his observations, on only four occasions during 
twenty years would this ship have reached her 
maximum degree of rolling if placed at the most 
disadvantageous position in regard to the run of 
the waves. It would also be well to remember that 
synchronous waves for this ship were not generally 
very steep. He thought that it was not necessary 
for any one holding Dr. White’s position to go to 
sea in order to get information on this question, as 
he had put before him the observations made by 
others, and these he could use according to esta- 
blished rules. He thought, however, that the 
Resolution incident had proved the necessity of 
wider knowledge on the question of rolling, but this 
was required chiefly by those who went to sea in 
ships in order that they might know the true state 
in regard to danger when angles of roll were 
reached that were doubtless alarming, unless the 
impressions produced were corrected by a true 
appreciation of the extent to which a ship might 
safely roll. Mr. Thornycroft had himself made 
experiments on rolling with a smaller vessel in 
which he had purposely sought to put her in a 
position in which the inclination would reach a 
maximum degree, but he had not succeeded in 
getting more than 23 deg., though that was with a 
smaller and different class of vessel. He thought 
the author had very well made out his case as to 
the action taken with regard to bilge keels, which 
always detract from the performance of a ship, and 
should not be added to counteract causes which 
would be seldom brought into play. 

Mr. Martell protested against the manner in 
which persons rushed into print upon subjects 
with which they were not fully conversant, and the 
Resolution incident offered instances of this kind. 
Speaking as a naval architect who was more con- 
cerned with merchant vessels than warships, he 
could only look with admiration, mixed with envy, 
on the beautiful results as to steadiness obtained, 
as shown by the curves of stability exhibited on 
the wall. He only wished they could get the same 
results with the ships that came under his jurisdic- 
tion, more especially in regard to the small difference 
between the light and loaded conditions of displace- 
ment. He could only say that the details put forward 
spoke eloquently of the professional skill of Dr. 
White and those who worked with him, With 
regard to what Captain Fitzgerald had said as to 
the movement of the bridge, that was necessarily 
a light structure, and the movement was but slight ; 
a very different thing to a dangerous movement. 
To design this bridge to resist all impulses to move- 
ment whatever, under extreme conditions, would 
demand a structure so massive as to be beyond the 
bounds of practical design. He could not say 
whether it would be well to fit bilge keels to all the 
ships of this design, but certainly the Admiralty 
had shown wisdom in making the experiment with 
one vessel, and he thought that probably they 
would find it better to adopt the plan. The way in 
which ships were fitted with bilge keels in the Navy 
was so excellent that many of the objections to them, 





as often fitted, disappeared. They were constructed 
in two parts, so that they were V-shapedin section, 
the interior part between the two plates being 
filled with wood. They were attached to the hull by 
tap rivets, sothat leakage was not likely to be set upif 
they were injured. The new battleships laid down 
by the Admiralty were referred to often as ‘‘ mon- 
sters,” as if their size was something unprecedented. 
They were, however, but 500 ft. long, whereas 
recent mercantile vessels were 100 ft. longer. 
‘*Monsters” or not, however, so long as foreign 
Governments continued to lay down large battle- 
ships, we should have to keep pace according to 
the requirements of the British Navy for the work 
it would be required to do. Moreover, Dr. White, 
in giving the particulars he had in his paper, had 
shown the advantage on the side of the big ships in 
regard to cost, for we could build for less money 
than other countries could. 

Professor Biles, speaking of the period of rolling 
of big ships, said that both in armoured ships and 
Atlantic liners the period was large. The latter, 
however, would go through all weathers and not 
deviate from their course. Often a ship would 
steam for days with a roll reaching a maximum of 
30 deg. from the vertical, but would keep on her 
course. That excessive degree of rolling would not 
be constant, but would be reached periodically as 
an extreme. The speaker also gave instances in 
which the rolling had been modified by difference 
in lading. The reduction of the metacentric height 
would modify rolling under certain conditions, but 
whatever the nature of the design, the ship would 
always be liable to meet some conditions of weather 
in which she would be liable to heavy rolling. 
Perhaps this remark might be modified by the 
introduction of an apparatus to counteract rolling 
tendencies. Mr. Thornycroft had worked in this 
direction, but the speaker was not aware that any- 
thing had been introduced which could be practi- 
cally applied for this purpose to big ships. 

Dr. White, in replying to the discussion, said that 
he had come to the meeting and had prepared his 
paper with a definite object, and it was no part of 
his intention to apologise for anything, as had 
been suggested by Captain Fitzgerald ; neither did 
he look upon it that he was on his trial, as had 
been intimated by another speaker. He simply 
intended to put some simple facts before the 
meeting, and he was content to let those facts 
speak for themselves. He had nothing to apologise 
for ; there was no ground fortrial. Referring to the 
remarks of Captain Fitzgerald that the bilge keels 
were an ‘‘afterthought,” he considered the expres- 
sion not warranted ; the facts of the case did not 
allow of this conclusion. Captain Fitzgerald, in 
explanation, here said that he intended to convey 
the impression that the performance of the Resolu- 
tion was something that the designers were not 
prepared for, or which they did not anticipate, and 
in consequence of this the bilge keels had been 
added. It was from this point of view that he 
regarded them as an afterthought. Dr. White, 
continuing, said that if Captain Fitzgerald would 
read his paper carefully, he would find this position 
could not be maintained. What he had aimed at 
in designing the Royal Sovereign was to get a 
period of oscillation which would be the same as 
that of the Hercules, which was universally acknow- 
ledged to be asteady ship. Calculation and experi- 
ment had shown that he had arrived almost 
absolutely at that result. He had read a passage 
from his own book, published twenty years before, 
in which it was stated that the Hercules was 
subject to heavy rolling under certain con- 
ditions of weather, and it could not, therefore, 
be said that it was a surprise to him that 
the Resolution would also be subject to heavy 
rolling under certain conditions of weather. He 
had aimed at and attained the same condition in 
the later ship as was present in the former, and, 
therefore, he could not be accused of surprise that 
the two ships had acted in a like manner. Captain 
Fitzgerald said they were going after all to fit 
bilge keels. They were, but to one vessel only, as 
an experiment. The Hercules performed well, and 
she had not bilge keels properly so called, so they 
were justified in thinking that with other ships of 
a similar period—that period was the element 
which governed rolling—there would not be neces- 
sity for bilge keels. They had in mind, however, 
the possibility of the advantages of bilge keels, and 
had contemplated the necessity of having to fit 
them. The experiment was now being tried, and 
if they were found advantageous no prejudices 
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would stand in the way of their application. 
In spite of his appreciation of the value of scientific 
deduction, he recognised the need of correct- 
ing abstract reasoning by practical experience. 
They reasoned on known principles, the results 
of past knowledge, but such knowledge was 
not always complete, and if it were found that 
there were unknown circumstances which made 
a distinction between the vessels of the Royal 
Sovereign class and the Hercules or Sultan, 
they would act as experience dictated to be the 
best course. There might be such reasons ; that 
remained to be seen. With regard to the problem 
of the best size for battleships, he had said so often 
that the province of the naval architect of the Ad- 
miralty was to carry out the general principles laid 
down by the Board, that he was almost afraid to 
repeat himself too frequently. The Board said what 
they wanted, and it was his duty to combine those 
features in actual ships. In the Centurion class he 
had been told that ships were required that would 
go through the Suez Canal. That limited draught, 
and in combination with it he was asked to give 
such speed, coal endurance, weight of armour, and 
qualities as could be obtained on the limits of 
dimensions within which it was necessary to work. 
He had to state what weights could be assigned to 
the various qualities in proportions that were 
admissible. Naval architects might have opinions 
of their own, but it was the Board which decided 
the types required. The constructors said how 
far these features were admissible under the con- 
ditions. The Royal Sovereign class and the Cen- 
turion class might be equal in coal endurance, that 
was, in competition with each other, but it must be 
remembered that amongst other ships they were un- 
rivalled. Opinions might differ as to the merits of 
this or that type of ship, but opinions were too often 
coloured by the partial views of those forming 
them. The Board of Admiralty had all conditions 
nut before them, and they decided with a full 
aaallir veo of all facts and all shades of opinion. 
If they came to a conclusion as to types required, 
and if the naval architects of the Admiralty had 
the skill to work the elements of design with pro- 
fessional accuracy, he thought that the country 
might depend ysuch ships would be built as would 
fulfil the varied conditions of service required for 
the protection of the nation. 

Sir John Hay, in summing up the discussion, 
regretted that the President, Lord Brassey, had 
not been able to get back from the public duty 
upon which he had been engaged in India in time to 
hear Mr. White’s paper, for he felt sure that his 
lordship, with that open mind which distinguished 
him, would have been influenced by the arguments 
brought forward in favour of battleships of large 
size. Of one thing the speaker was assured : so 
long as other nations built large ships, we could not 
neglect to answer them with vessels prepared to 
meet themon the ground which would be the 
probable battlefield in the case of hostilities. 

The discussion on Dr. White’s paper was the chief 
event of the day’s sitting. It had been looked 
forward to with considerable interest ; but the dis- 
cussion hardly rose to the pitch of importance that 
had been anticipated. The result, on the whole, 
was, however, satisfactory, inasmuch as the facts 
brought forward by the naval officers who spoke, 
and the tone of the discussion, tended to show that 
the most important vessels constructed under the 
Naval Defence Act, the Royal Sovereign class, 
were looked upon as_ magnificent fighting 
ships, and if the Resolution did roll in a most 
unpleasant manner, as she undoubtedly did, 
such an occurrence was not a new feature in ship 
design, but was common to older vessels which 
undoubtedly possess the confidence of naval officers. 
It would be absurd to condemn these splendid 
ships, which possess a combination of admirable 
qualities never before equalled, because they do 
not perform the i feat of being free from 
rolling to great angles of heel under specially ad- 
verse conditions, which are likely to occur but 
seldom. As was said during the discussion, 
‘* England may rule the waves, but as long as waves 
exist naval architects cannot produce ships that 
will not roll.” The most the naval architect can 
do is to make the periods of excessive rolling as 
rare as possible, and this can only be effected by 
reducing the chance of synchronism between the 
wave period and the natural period of the ship. 


Roiiine or SHIps. 
A paper by M. Emile Bertin on ‘‘ Amplitude of 


Rolling on Non-Synchronous Waves,” was the 
next on the list. This was taken as read, a vote of 
thanks to the author being passed on the motion of 
the chair. This paper we shall shortly print in 
full. A paper by Professor Greenhill on ‘‘The 
Stresses on a Ship Due to Rolling,” was next read. 
This contribution we shall also print in full at a later 
date. Another paper by the same author, on 
‘*Leclert’s Theorem,” was taken as read, after 
which the meeting adjourned to the next day. 

We reserve our report of the further proceedings 
for our next issue. 








NOTES. 
Tue Punctuauity or Trains In New SovutH 
WALES. 

Hirnerto Australia has imported most of her 
railway managers and engineers from this country, 
but the figures given below as to the punctuality of 
the suburban trains round Sydney must make 
residents on the south side of London long for a 
reversal of the present practice, and that a little 
Australian energy was diffused into those respon- 
sible for the movements of their trains. 
The difficulties of keeping time in New South 
Wales are enhanced by the fact that out of a total 
of 2463 miles of line open, no less than 2305 miles 
are single line. This does not, of course, apply 
to the suburban sections, but nearly as good time 
is kept by the long-distance traffic as by the sub- 
urban. Thus from Sydney to Bourke, out of the 
whole distance of 504 miles, some 470 miles are 
single traffic. Yet for the month in question the 
trains on the average were but one minute late. 
From Sydney to Albany, on the Victorian border, 
the distance is 387 miles, and on this section the 
average delay was only 24 minutes for all trains, 
and the express train between Sydney and Mel- 
bourne was on the average only half a minute 
behind time in this section. As for the suburban 
double lines, the excellence of the service is sufli- 
ciently indicated by the following Tables, for which 
we are indebted to Mr. John Plummer, of Sydney : 


Average Running of Trains, Month ending December 9, 
1893. Workmen’s and Business Trains, Sydney Sub- 
urban Section, Morning and Evening, during Busi- 
ness Hours. 





Not more 
— | To Time. | than Two Total. 
| Minutes 


Late. 





| per cent, per cent. | per cent. 


Up trains to Sydney . 86.66 13.33 | 100 
Down trains from Sydney! 100 | 100 
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Exrectric TOWAGE ON THE CANAL DE BouRGOGNE. 


Electricity has been adopted for towing the canal 
boats on the summit level of the Canal de Bour- 
gogne, which connects the Seine and the Saone, 
crossing in itscoursethe divide between the Channel 
and the Mediterranean. In this portion of its 
length, the canal passes through heavy cuttings, 
and through numerous locks, but the summit level, 





nearly four miles long, is for more than one-half of 





its total length in tunnel. Since 1867 the traction 
in this section has been made by two boats fitted 
with a steam engine, arranged to haul on a sub- 
merged chain. The supply of water on this summit 
level was much more than was required to supply 
the locks, and up till recently the remainder has 
been absolutely wasted. On the suggestion of M. 
Galliot, however, turbines have been erected at 
either side of the tunnel, which drive dynamos, 
supplying current to electric motors placed on 
the tow-boats, replacing the steam engines 
orginally used. One of these turbines works 
on a fall of 25 ft., and the other on one of about 
27 ft. They are of the Girard type, with partial 
admission, and can generate from 15 to 20 horse- 
power. The turbines are in each case placed in 
the basement of the power-house, and have vertical 
shafts. These shafts drive dynamos fixed on the 
ground-floor of the house by bevel gearing, and a cur- 
rent is thus obtained having an electromotive force 
of 600 volts. This current is conveyed to the tow- 
boats by trolleys from two bare copper wires ;';in. in 
diameter, which are stretched along the whole length 
of the summit level. The saving effected by the new 
system as compared with the old, is said to be con- 
siderable, as not only is the coal bill done away with 
and the working staff reduced, but, owing to the 
uniform running of the electric motor, the life of 
the towing chain is said to be prolonged. The inno- 
vation is also popular with the workmen, as the air 
in the tunnel is no longer fouled by smoke and 
steam. 
MANUFACTURING MARBLE. 

Marble is a natura] product, so that this title is 
perhaps inadmissible, but works have just been 
started at Chelsea in which the natural process is 
so closely imitated by chemical means that there is 
produced so near an approximation to marble as 
almost to justify the name. Nature’s process is 
hastened, and is more directly under control, so 
that although the veining may be varied as art 
demands, there can be a large production of 
a uniform tint of stone, if desired. The process 
known as the Moreau-Rae is simple, and by 
it all limestones or chalk may be converted 
into the semblance of marble of any tint or com- 
bination of shades, while the specific gravity 
is increased 25 per cent. With limestone, carving 
or turning is more easily done than with marble. 
The first process thereafter is to prepare for 
veining. On the surface of water there is sprinkled 
a varnish composed of sesquioxide of iron, gum 
thus, and turpentine ; and water being unstable a 
freedom of design is obtained, especially when the 
turpentine is broken up by sprinkling of soap. The 
stone is dipped on the turpentine and subsequently 
immersed in baths of metallic solutions. These are 
of sulphates of iron, copper, or zinc, separate, or in 
combinations, the specific gravity varying from 
1.2 to 1.5. They may be termed the primary 
colours, and variety of shade is got by different 
periods of immersion or in varying the order of 
tanks used. The varnish prevents the sulphates 
affecting the stone at those points, according to the 
density of the varnish. In the case of some French 
stones where there is a good deal of shell or flint, 
this process of artificial veining is not necessary, 
as the same result is got from the existence of 
shell, and this Marseilles stone has been made into 
very effective balustrades, as well as fireplaces and 
table tops. Very dark colours, for instance, are 
got by using copper and iron sulphates, zinc and 
iron alternately give light yellow, while the use 
of the three in turn gives dark yellow, aud brown in 
variegated tints. Black and gold, too, may be got 
by making the stone yellow before varnishing, 
after which the black bath is used, so that the 
veining takes the gold tint. Infinite variety is 
possible in the manner indicated. After this 
treatment in the sulphate baths, the stone is 
immersed in a water bath maintained at 50 deg. 
Cent. to thoroughly fix the colours, all air mean- 
while being expelled ; and here it may be stated 
that the colour permeates the full thickness of 
the stone, as is shown by blocks cut into several 
thicknesses. The process thus far takes only a 
few minutes, and the stone is then dried in an oven 
of a temperature of 90 deg. to 100 deg. Cent., re- 
maining probably for twenty-four hours. It is then 
immersed for a corresponding period in an indu- 
rating bath—in a solution of sulphate of zinc, which 
does not affect the colour, but effectually hardens the 
stone, closing up the pores, so that when removed 
it approximates the density and the specific gravity 
of marble, and has all its beauty and wealth of 
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colouring. It is afterwards polished in the usual 
way. 
TRAMCAR STARTING APPARATUS. 

There has been working for a considerable time, 
and with most satisfactory results, on one of the 
London, Deptford, and Greenwich Tramway 
Campany’s cars, Messrs. Vereker and Yeatts’ tram- 
starting apparatus, in which the energy of a tram 
car while being stopped is stored up by a spring, 
put into tension by the winding up of a chain on a 
drum, mounted on the axle of the vehicle. The 
spring is retained in tension by a clutch mechanism 
until released by the first pull of the horses, when 
it movesthecarforward. The principle is not new ; 
but the details have been carefully worked out, and 
the result, as we have indicated, is satisfactory. The 
only fixture to the car is the spring S, which is in 
this case a helix, about 5 ft. long. The spring 
operates through a rod which connects with a chain D 
passing over and around the drum C! on one axle, 
thence over and around the drum C on the other 
axle, the end being also attached tothe rod. The 








drums have fixed teeth on the face, and engage 
into a clutch having teeth, which yield when the 
drum is revolving in the reverse way, without 
making any noise. The shanks of these movable 
teeth or pawls are recessed in a rounded hollow 
portion so that no bolt is required, and behind 
them is a spring which holds them up to their work 
when in gear. When not in gear the pawl is held 
in position by a step abutting against the end of a 
bolt, which counteracts the load of the spring 
behind the pawl. The drums ordinarily run loose 
on the axle, and when the car is about to stop, an 
arrangement of levers enables the driver by a foot 
spud to throw the drums in gear, and they are 
thus caused to rotate with the axles, so that the 
endless chain tightens and loads the spring. The 
connecting chain winds round the wheels in oppo- 
site directions, so that the tightening of the spring 
is done by the drum on the leading axle, while the 
other drum runs loose by reason of the formation 
of the pawl on the clutch. As the drum cannot 
slip back by reason of the pawls, the arrangement 
acts as an emergency brake, and so long as both 
clutches are kept in gear this brake continues 
effective. It is therefore necessary that the clutch 
of one drum should be thrown out of gear before 
the car starts. The system of levers has connec- 
tion with the drawbar of the car, so that the horses 
pull the lever forward, disengaging the clutch on 
the axle of the leading wheels, whereupon the spring 
in tension draws forward the chain gear and revolves 
the axle and hind wheels. The car is thus started, 
so that there is no strain on the horses, nor in the 
case of mechanical motors is there the same maxi- 
mum load, which has been shown to be ten times 
the ordinary traction load. The efficiency of the 
apparatus was demonstrated to a number of engi- 
neers during the past week. It is simple, does not 
involve material alterations in the car, and is 
entirely under the car. The levers can be worked 
from either platform, the foot spud being movable, 
so that on the passenger platform there is no 
obstruction. 





Frencu Sutppurtpinc Bounties.—A report by Sir 
Joseph Crowe, the commercial attaché at our Embassy at 
Paris, has just been submitted to the Foreign Office b 
the Marquis of Dufferin and Ava, in which surprise is 
expressed that the French people consent to give a sum of 

20,0007. per annum as shipping bounty without any 
return, for the efforts of the country have not succeeded 
in arresting the decline of French navigation or shipbuild- 
ing. The new Act repealed the half-bounty formerly 
given to foreign-built French-owned ships, but this has 
not had the effect of putting a stop to the purchase of 
foreign vessels, and twelve steamers are mentioned as 
having last year been built abroad for owners in Havre, 
Bordeaux, and Marseilles. The shipbuilding bounty is 
now 2/, 12s. per gross ton for iron and steel vessels, and 
1. 12s, for wooden vessels over 150 tons burden. The 
navigation bounty for steamers is now reduced to 104d. 
for 1000 miles for the first year’s service, with a reduc- 
tion of ;‘,d. per ton for wooden vessels and vod. for iron 
or steel ships. But the bounty for sailing ships has been 
increased to 1s, 48d. per 1000 miles, with a corresponding 
decrease per annum after the first year. Internal water 
Carriage is decreasing, owing to reduced railway charges. 


'Y | and 411. 7s. 6d. per ton three months. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A quiet business was done 
in the pig-iron warrant market on Thursday forenoon, 
but the tone was firmer than at the close on the previous 
day. The whole amount of the business done was pro- 
bably not over 10,000 tons, and of that about 8000 tons 
were Scotch iron, the remainder being Cleveland. For 
cash Scotch left off 1d. per ton better than at Wednes- 
day’s close, Cleveland 4d., and hematite iron 14d. better. 
Scotch was done at 42s. 104d. this week, with a plant. 
The market was very quiet in the afternoon, and, if any- 
thing, a shade easier. Only some 2000 tons of Scotch iron 
changed hands, and but small quantities of any other 
kind. At the close the settlement prices were—Scotch 
iron, 42s. 104d. per ton ; Cleveland, 36s. ; Cumberland and 
Middlesbrough hematite iron, respectively, 44s. 104d. 
and 44s. 14d. per ton. Friday’s forenoon market was 
very active, there being some heavy “ bear” covering 
lines purchased. In Scotch close on 30,000 tons were 
dealt in, one operator taking about 20,000 tons, while of 
Cleveland 7000 tons were done, and 3000 tons or so of 
hematite iron. There seemed to be plenty of iron for 
sale, and notwithstanding that all that was offered was ab- 
sorbed, prices were but little altered from Thursday’s 
close. Scotch iron was unchanged ; Cleveland and Cum- 
berland hematite iron lost 4d. ; and Middlesbrough hema- 
tite iron made 4d. There was much less doing in the 
afternoon, but the tone was firmer, especially at the close, 
when iron was distinctly bid for. About 10,000 tons of 
Scotch changed hands, 3000 tons of Cleveland, and 2000 
or 3000 tons of hematite iron. Prices all round were 
1d. per ton dearer. The closing settlement prices were— 
Scotch iron, 43s. per ton; Cleveland, 36s. 14d.; Cumber- 
land and Middlesbrough hematite iron, 44s. 104d. and 
44s, 3d. per ton respectively. The forenoon market on 
Monday was firm, there being fewer sellers than buyers ; 
consequently only a moderate amount of business was 
done—about 10,000 tons of Scotch, 3000 tons of Cleveland, 
and 2000 tons of hematite iron. Scotch was done at 
423. 11d. per ton next week, with a ‘‘ plant.” Prices rose 
all round from 4d. to 14d. perton. The afternoon market 
was a shade easier, and with very little doing, Scotch 
iron was dealt in only to the extent of 5000 tons, includ- 
ing business at 43s. ld. per ton Friday, with a ‘‘call.” 
Smaller quantities Cleveland and hematite iron were 
done. Scotch iron gave way 1d. per ton and Cleve- 
land 4d., hematite iron remaining unchanged in 
price. The settlement prices at the close were—Scotch 
iron, 43s. per ton ; Cleveland, 36s. 14d. ; Cumberland and 
Middlesbrough hematite iron respectively, 45s. and 44s. 3d. 
per ton. Firmness was the sak fe Tuesday’s forenoon 
market, but onlya small quantity of iron—about 12,000 tons 
altogether—changed hands. Of that quantity, 8000 tons 
were Scotch, 3000 tons Cleveland, and 1000 tons Middles- 
brough hematite iron. At the finish Scotch, Cleveland, 
and Cumberland each marked a gain of 1d. per ton, and 
Middlesbrough hematite iron 54d. per ton. In the after- 
noon the market became easier on some rather influential 
selling, but very little iron was actually offered. Scotch 
declined in price 2d. per ton, Cleveland 1d., Cumberland 
4d., and Middlesbrough hematite iron 3d. Altogether, 
about 10,000 tons were dealt in out and out, the bulk 
being Scotch iron. In addition, about 5000 tons were 
operated in with “plants.” The market was idle 
this forenoon, only a very small amount of business 
being done: Prices were firmer all round. There was 
a better turnover in the afternoon, when the tone was 
still firm. The closing settlement prices were—Scotch 
iron, 43s. 14d. per ton ; Cleveland, 36s. 3d. ; Cumberland 
and Middlesbrough hematite iron, respectively, 45s. 3d. 
and 44s. 44d. per ton. The following are the current 
quotations for several special brands of No. 1 makers’ 
iron: Gartsherrie, 51s. per ton; Calder, 52s ; Summer- 
lee, 53s. ; Coltness, 55s. 6d.—the foregoing all shipped at 
Glasgow ; Shotts (shipped at Leith), 54s. 6d. per ton; 
Langloan, Glengarnock, and Carron out of the market. 
There are still 65 blast furnaces in actual operation, as 
compared with 69 at this time last year. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
6425 tons, against 8639 tons in the corresponding week of 
last year. They included 113 tons for Se. 360 tons 
for Australia, 431 tons for France, 380 tons for Germany, 
smaller quantities for other countries, and 4551 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co,’s 
public warrant stores stood at 316,252 tons yesterday 
afternoon, as compared with 316,604 tons ween week, 
thus showing a reduction for the past week amounting to 
352 tons. 


Glasgow Copper Market.— Business was done in copper 
last Thursday afternoon at 41/. 6s. 3d. per ton three 
months ; and the closing quotations were 401, 17s. 6d. cash, 
On the following 
forenoon the metal changed hands at 41/. 7s. 6d. per ton 
three months; and in the afternoon several lots were 
done at 40/. 15s. and 40/. 16s. 3d. eighteen days, and 
411. 3s, 9d. three months. The close was 40/. 15s. per ton 
cash, and 41/. 3s. 9d. three months. The metal changed 
hands on Monday afternoon at 40/. 18s. 9d. per ton 
fourteen days, and the final quotations were 401. 17s. 6d. 
cash buyers, and 41/. 7s. 6d. three months. No trans- 
actions were reported yesterday, but quotations advanced 
2s. 6d. per ton. There was some business done this after- 
noon at 41/. 12s. 6d. per ton three months, and the close 
showed an advance of 3s. 9d. on the day. 


Finished Iron and Steel Trades.—Inquiries for finished 
iron are reported to be slightly more encouraging, but 
this branch of trade is still far from being satisfactory. 
The market for steel is comparatively strong, and the 
output is gradually extending, while improvements are 
being made on plant at several works which Py still 

he new 


further enlarge their productive capacity. 








Siemens steel works of the Glasgow Iron and Steel Com- 
pany, which ‘have been in course of construction during 
the past eighteen months or so at Wishaw, are now 
practically complete, and they are expected very soon 
to bein full a giving employment to several hundreds 
of workmen. The plant, which is of the most improved 
description, includes one of the largest plate mills in 
Scotland. 


Rainfall in Glasgow Water Supply Arca.—Mr. James 
M. Gale, the Glasgow Corporation water engineer, 
has prepared an interesting statement showing the 
rainfall within the area of the Glasgow water supply 
during January and February of this year, as compared 
with the greatest rainfall in the corresponding months of 
any previous year since 1854, In the following Table the 
rainfall is given in inches : 


Station. Jan. Feb. Total. Previous Years. 
Glengyle .. +. 21.50 23.20 44.70 34.40 1868 
Hill above Loc! 

Katrine Tunnel 19.70 24.30 44.00 25.60 1868 
Loch Dhu.. ee 15.00 19.40 34.40 28.00 1868 
Ben Lomond. 15.60 20.20 35.80 29.40 1868 
Loch Vennachar 

Sluices .. a 8.15 10.60 18,75 17.40 1872 
AberfoyleInn .. 8.80 15.35 24.15 21.20 1866 
Gorbals Works, 

Ryat Reservoir 8.55 12.35 20.90 16.60 1877 


At each station the rainfall has been greater during the 
owe two months than it has been for forty years. 

‘aking 44 in. of rainfall over the area draining into Loch 
Katrine, the quantity of water which has run off the 
ground during January and February was sufficient to 
supply Glasgow with 60,000,000 gallons per day for a 
whole year. 


Glasgow University Engineering Soctety.—At the last 
ordinary meeting of this society, Mr. M. Auneas Mackbean, 
Assoc. Mem. Inst. C.E., read a paper on ‘*The Construc- 
tion and Maintenance of Roads and Streets.” It gave 
rise to an interesting discussion on the relative merits of 
granite, wood, and asphalte as paving materials. One of 
the principal objections raised against wood paving was 
that it harboured germs of disease. There was a large 
attendance of members. 


Institution of Engineers and Shipbuilders in Scotland : 
Graduates’ Section.—A meeting of this section took place 
last week, at which, a paper by Mr. J. V. Paterson, 
naval architect, Philadelphia, formerly of the Clyde, was 
read. The subject was ‘‘Shipbuilding on the Eastern 
Seaboard of America.” In the course of the paper the 
author compared American with Clyde methods of work- 
ing, and in a number of instances declared himself to 
be in favour of Clyde practice. Mr. Paterson expressed 
himself confidently to the effect that America will soon 
become a great naval Power, and take a prominent place 
in ocean carrying. The discussion was adjourned till 
next meeting. 


Royal Scottish Society of Arts.—An ordinary meeting of 
this Society was held in Edinburgh on Monday evening, 
Dr. William Taylor, president, in the chair. In opening the 
proceedings, the chairman took prominent notice of two 
recent deaths of members of the Society—Professor Swan, 
of St. Andrews, a former president, and Mr. R. C. Reid, 
of Messrs. J. and A. Leslie and Reid, the eminent water 
engineers. Professor Swan was well advanced in years, 
and had been for a considerable time on the retired list ; 
but Mr. Reid was still in the prime of life, and seemed to 
have many years of usefulness before him. He was within 
a very short period full of life and energy, eminent in his 
profession, devoted to his duty, and the very embodi- 
ment of kindness and goodness. He had but recently lost 
his partner and relative, Mr. Alexander Leslie, and had 
induced Mr. James Wilson, C.E., Greenock, to join him 
in business, the largest business of the kind in Scotland. 
Subsequently a committee of the Society reported on a 
paper on “ Oil Gas,” read by Mr. Laing at a previous 
meeting, and they took exception to the process in so far 
as, among other reasons, it had not sufficient claim to 
novelty. Two short communications were afterwards 
read—one on a new ambulance wagon with pneumatic 
tyres, and the other on a new, simple, and inexpensive 
rubber appliance for hermetically closing bottles, jars, 
tins, &c, 

The Proposed Forth and Clyde Ship Canal,—A move- 
ment has been started by a body known as the Edinburgh 
Merchants’ Association, by way of pressing on the great 
project of a ship canal to connect the Forth and Clyde, 
amd various bodies have been asked to give support 
to the movement, amongst them the Giasgow Chamber 
of Commerce, the directors of which refer to their 
deliverance of 1890, when they agreed that such a canal 
was unnecessary and financially would not be successful. 


Clyde Contracts.—The Campbeltown Shipbuilding Com- 
pany have received an order for a steamer for the Baltic 
trade.—It is reported that Messrs. Napier, Shanks, and 
Bell have received an order for a gunboat for a foreign 
Government.—Messrs. Hall-Brown, Buttery, and Co., 
engineers, Govan, have booked orders to build engines for 
three large cargo steamers in the hands of the Montrose 
Shipbuilding Company, and engines for two powerful 
tugs also building at Montrose. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was 
a large attendance on ’Change here, and though the tone 
of the market was somewhat quiet, a fair amount of 
business was transacted. Pig-iron producers reported 
that they had a good deal of work on hand, and were net 
at all disposed to reduce their quotations. Some of them, 
in fact, predicted an improvement at an early date, and 
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rather more was realised for forward delivery than for 
prompt. Several parcels of No. 3 g.m.b. Cleveland pig 
sold at 36s. for prompt f.o.b. delivery, and that price was 
axcemay A named, but in one or two instances a rather 
nigher figure was paid. For delivery of No. 3 over next 
month business was done at 36s. 14d. The lower quali- 
ties were firm in price, and were still scarce. No. 4 
foundry was fully 35s. 9d., and grey forge readily realised 
353. 6d., both for prompt delivery. Middlesbrough war- 
rants opened 36s. 2d. and closed 36s. 0}d. cash buyers, with 
little doing in them. There was a fairly good business 
doing in local hematite pig, and mixed numbers were not 
easily obtained under 453. for early delivery, though one or 
twosmall odd lots weresaid tohavechanged hands at 44s. 9d. 
Rubio ore was steady at 12s. 9d. ex-ship Tees. To-day 
our market was steady, and prices were hardly altered. 
Middlesbrough warrants advanced to 36s. 24d., which 
was the closing cash price of buyers. Many people regard 
with much satisfaction the fact that whilst less iron is | 
being sent to Scotland, shipments continue heavy, and | 
with the fine weather are likely to improve. Inquiries | 
from Continental customers are fairly numerous, 


Manufactured Iron and Steel.—These two important 
industries are dull. (uotations for shipbuilding material 
are weak, in consequence of several orders for vessels 
having been cancelled. Iron ship-plates are not more 
than 4/. 17s. 6d.; iron ship-angles, 4/. 15s.; steel ship- 
plates, 5/, 2s, 6d.; and steel ship-angles, 4/. 17s. 6d.— 
all less the customary 24 per cent. discount for 
cash. Bars are not changed in price. Common iron bars 
are 5l, 23. 6d., and best bars 5/. 12s. 6d.—both less dis- 
count. Steel rails are quiet, and orders for heavy sections 
might be placed at 3/. 13s. 9d. net at works, 


Teeside Iron and Engine Works Cumpany, Limited.— 
The directors of the Teeside Iron and Engine Works 
Company, Limited, Middlesbrough, have issued their 
annual report to the shareholders, an abstract of which is 
as follows: ‘‘ Your directors present the statement of 
accounts to December 31, 1893, showing the result of the 
past year’s working. The directors regret to state that 
the accounts for the year show a loss on revenue account 
of 2716/. 4s. 7d., which sum is increased by the following 
items charged to revenue account: Amount reserved for 
re-lining furnaces, 1000/.; amount deducted for deprecia- 
tion, 1722/. 0s. 3d.; amount charged to revenue for one- 
half the additions to plant during the year, 557/. 19s. 1d.; 
giving a total of 5996/. 3s.11d. Less transfer from re- 
serve: Preference shares, 364/. 18s.; ordinary shares, 
8731. 9s. 3d. ; leaving a total of 4757/. 16s, 8d.” 

The Fuel Trade.—Fuel is quiet. On Newcastle Ex- 
change best Northumbrian steam coal is quoted 103, to 
10s. 3d., and small 4s. 3d. to4s.6d. Cokeissteady. Here 
12s. 6d. is the general price of average qualities delivered 
at Cleveland blast-furnaces, and 15s. f.o.b. is quoted. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Transmission of Power by Compressed Air.—Mr. W. 
Cleland, C E., B.Sc., has delivered an address on this 
subject before the Sheffield Society of Engineers. He 
dealt first with the reasons why compressed air had been 
so much neglected, and explained that when the system 
was worked out wlentitealag it was the most economical 
for long-distance transmission. He explained how the 
ordinary defects of the compressor, such as clearance, 
resistance of valves, and deficient cooling arrangement, 
had been overcome in different types of compressors. The 
loss through friction is exceedingly small ; the loss through 
leakage is reduced to a minimum when the joint which 
has been adopted in Paris is used. The air motors were 
described, and it was shown that the efficiency of the 
system was considerably improved by reheating the air. 

he suggestion of Dr. Proell to utilise the compressed air 
and the waste heat from the exhaust of the gas engines in 
a system of gas and air motors, to be used in driving an 
electric light station for the town of Dresden, was dis- 
cussed. The cost of working by compressed air was 
examined, and it was stated that, contrary to general 
opinion, compressed air can be supplied very cheaply. 
Mr, Percy Hill showed a pneumatic locomotive made by 
the Clayton Air Compressor Company, of New York, for 
use in mines, 


William Jessop and Sons, Limited.—The report of this 
company has been issued. It states that during the great 
coal strike several departments were brought to a com- 

lete stand, and other portions of the works were only 

ept open under great disadvantages. The disturbing 
circumstances necessarily operated very prejudicially 
against the year’s revenue. Including a balance of 
31087. 19s. ld. brought from the previous account, the 
total amount to the credit of profit and loss is 
20,8432. 1s. 6d., from which must be deducted 5264/. paid 
for interest on mortgage debentu-es and advanced calls. 
A dividend at the rate of 5 per cent, for the year is re- 
commended. <A large crank latie is at present being 
erected, capable of turning and finishing the largest type 
of marine crankshafts that have been, or are likely to be, 
required, so that now the company are well equipped for 
making throughout all classes of heavy shafting. 


Iron and Steel.—The iron market is characterised by 
firmness, and there is more activity than at the com- 
mencement of the month. There is a ready sale for local- 
made pig at 41s. for forge and 43s. for foundry, but little 
surplus is on offer, as nearly all the smelters have good 
contracts on hand. At the foundries there is greater 
activity, the bulk of orders being for machine castings 
and large-sized mains and pipes. Most of the engineering 
establishments in the district are better engaged, and the 





finds the readiest sale amongst manufacturing descrip- 
tions, prices ranging from 5/. 15s. to 7/. per ton. Sheet- 
makers find prices greatly cut up through home and 
foreign competition, For best boiler-plates the demand 
appears to be improving. In the heavy steel trades pro- 
spects are brighter, owing to the continued placing of 
orders for railway and marine material, Agents of Bes- 
semer billets are offering at 5/. 10s. per ton, with conces- 
sions on large lots. Siemens-Martin acid steel commands 
61. per ton, with an increasing sale. In the crucible cast 
steel department orders are falling off from the United 
States, or improving on home, Indian, and Continental 
account. Best qualities of tool steel are those that move 
off most freely. All the armour-plate houses are busy, 
but there is no pressure of work in the ordnance depart- 
ments. File and tool makers find trade dull, but spade, 
shovel, and agricultural implement makers are well 
employed. 


Coal.—-Complaints are general as to the shrinking of the 
coal trade, and many of the pits in the district are only 
working four days-per week. The demand for steam coal 
at Hull is, however, improving. Engine slack fetches 5s. 
to 6s. per ton ; steam coal, 8s. 9d. to 9s. 6d. ; and house 
coal 10s. to 163, at the collieries. 





Tue Comparative STRENGTH OF NAviES: A FRENCH 
EsTIMATE.—The seventh yearly edition of the ‘‘ Aide- 
Mémoire de l’Ofticier de Marine” (Librarie Lavanzette, 
Paris) appeared last week. The compilers of this useful 
publication are M. Edouard Durassier, Chef de Bureau 
in the French Ministry of Marine, and M. Charles 
Valentino, late of the French Navy, and now a Sous Chef 
de Bureau in the Ministry of Marine. The work may, 
therefore, be held to possess a semi-official character. 
From it we take the following significant statistics of 
the relative naval strength of France, Russia, and Great 
Britain : 
| | 
| France | 








mas France. Russia. | ant Rar 

| Russia. 
Armoured ships —.. 66 55 121 | 81 
Unarmoured ships ... 160 72 | 232 | 280 
Torpedo-boats 230 180 | 410| 155 
*Oflicers 2227 | 15738} 3800| 2803 


41,536 38,000 | 


Seamen 79,536 | 42,507 





* These figures include executive and engineer 
officers only. 

This estimate is far less favourable to Great Britain than 
any of the estimates which have been hitherto published 
by British writers, many of whom have, nevertheless, 
been accused in France as well as in this country of gross 
exaggeration. The French estimate doubtless takes into 
consideration a number of French and Russian armoured 
ships which, for various reasons, could not fight far away 
from their own coasts, but it should be borne in mind that 
in a naval war Great Britain must, if she would protect her 
commerce, make the enemy’s coasts her frontier and the 
chief scene of action. It is only fair, therefore that even 
the non-seagoing ironclads of her possible foes should not 
be omitted from her calculations, 

GerMAN Ramway Matertat.—The exports of rails 
from Germany last year amounted in round figures to 
87,000 tons, as compared with 114,000 tons in 1892. 
Metallic sleepers and accessories were also exported from 
Germany last year to the extent of 37,000 tons, as com- 
pared with 39,000 tons in 1892, while axles, tyres, and 
wheels were despatched last year to the extent of 29,000 
tons, as compared with 26,000 tons in 1892. It may 
excite some surprise when we state that Germany ex- 
ported last year 9769 tons of rails to Great Britain, 
the corresponding exports in 1892 having been 11,303 tons. 
The quantity of German rails exported to Holland last 
year was 6624 tons, against 16,364 tons in 1892 ; to Swit- 
zerland, 15,254 tons, against 20,324 tons; to Turkey, 
1492 tons, against 9105 tons ; to Brazil, 4106 tons, against 
8004 tons; to Chili, 380 tons, against 9408 tons; to the 
Cape of Good Hope, 5759 tons, against 5348 tons; to 
Mexico, 566 tons, against 2176 tons; to Belgium, 2779 
tons, against 2012 tons; to Venezuela, 4383 tons, against 
1725 tons ; to the Transvaal, 4612 tons, against 2785 tons ; 
to the United States, 4383 tons, against 1725 tons; and to 
France, nil, against 31 tons. It may be observed that 
although the exports of rails from Germany last year ex- 
hibited some falling off, the Germans have acquired a 
widespread connection for the products of their rolling 
mills, and it will further be noticed that the Cape Colony 
and the Transvaal are comprised in the external outlets 
which they have secured. Germany also exported 983 tons 
of sleepers to Great Britain last year, against 1539 tons in 
1892; to Holland, 1619 tons, against 2492 tons; to 
Switzerland, 12,819 tons, against 3734 tons; to Turkey, 
829 tons, against 7281 tons; to Brazil, 538 tons, against 
2111 tons; to Chili, nil, against 564 tons ; to the Cape of 
Good Hope, nil, against 569 tons; to Mexico, 1899 tons, 
against 1804 tons ; to Belgium, 334 tons, against 1856 tons ; 
to Venezuela, 4368 tons, against 1668 tons; to the Trans- 
vaal, 2150 tons, against 1046 tons; to the United States, 
4368 tons, against 1668 tons ; and to France, nil, against 
189 tons. The exports of axles, tyres, and wheels from 
Germany last year having been on a smaller scale than 
those of rails and sleepers, it is scarcely necessary to 
go into details respecting them, but it may be observed 
that 1729 tons were forwarded to Great Britain last year, 
as compared with 2633 tons in 1892. The other countries 
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NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been a good demand for steam coal ; 
the best descriptions have made 13s, to 13s. 6d., while 
secondary qualities have brought 12s. to 12s. 6d. per ton. 
House coal has also been rather steadier ; No. 3 Rhondda 
large has made 12s. to 12s. 3d. per ton. Foundry coke has 
brought 17s. 9d. to 18s. 3d. per ton, and furnace ditto, 
16s. 3d. to 16s. 6d. per ton. The manufactured iron and 
steel trades have not shown much change. Heavy section 
steel rails have made 3/. 15s. per ton, while light section 
ditto have brought 4/. 10s. to 47. 15s. per ton. 


Portsmouth Docks.—The two new docks on hand at 
Portsmouth are making but slow progress; and although 
the excavations have been resumed, the inflow of water 
from the repairing basin is retarding the work. This 
inflow is through the entrance of only one of the docks, 
as that of the other is closed by a caisson. A second 
caisson is to be provided, after which the contractors may 
be able to work with less difficulty. A statement that 
the new docks are to be lengthened is incorrect, as the 
original length for both was fixed at 600 ft. The esti- 
mated cost of the two docks is 310,000/. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in February were as 
follow : Cardiff—foreign, 909,892 tons ; coastwise, 131,725 
tons. Newport—foreign, 199,185 tons; coastwise, 85,841 
tons. Swansea—foreign, 81,508 tons; coastwise, 55,589 
tons. Llanelly—foreign, 9496 tons ; coastwise, 3760 tons. 
The shipments of iron and steel from the four ports 
during February were: Cardiff, 171 tons; Newport, 2277 
tons ; Swansea, 160 tons; Llanelly, nil ; total, 2608 tons. 
The shipments of coke from the four ports were : Cardiff, 
9236 tons; Newport, 74 tons; Swansea, 353 tons; Llanelly, 
nil; total, 9663 tons. The shipments of patent fuel from 
the four ports in February were: Cardiff, 13,917 tons; 
Newport, 2921 tons; Swansea, 24,433 tons; Llanelly, nd ; 
total, 41,371 tons. The aggregateshipments of coal from 
Cardiff in the first two months of this year amounted to 
2,176,873 tons; from Newport, to 586,913 tons; from 
Swansea, to 269,270 tons; and from Llanelly, to nil ; total, 
3,060,095 tons. The aggregate shipments of iron and steel 
from the four principal Welsh portsin the first two months 
of this year were: Cardiff, 2104 tons ; Newport, 2393 tons; 
Swansea, 160 tons; Llanelly, nz; total, 4657 tons. The 
aggregate shipments of coke from the four ports were: 
Cardiff, 17,177 tons; Newport, 1079 tons; Swansea, 700 
tons ; Llanelly, nil; total, 18,956 tons. The aggregate 
shipments of patent fuel from the four ports were: 
Cardiff, 46,937 tons; Newport, 8502 tons; Swansea, 
53,259 tons ; Llanelly, nid ; total, 108,698 tons. 


The Electric Light at Bristol.—The electrical committee 
of the Bristol Town Council held a fortnightly meeting 
on Friday, Mr. C. Wills in the chair, The committee 
considered the desirability of reducing the charge for 
current consumed in the daytime, and determined to 
reduce the price for current supplied between midnight 
and one hour before sunset to 4d. per unit. This conces- 
sion will be valuable to manufacturers requiring electric 
current for motors, and others compelled to use artificial 
light in the daytime. The current consumed under this 
arrangement will be ascertained by means of special 
meters, fitted with an automatic switch. The committee 
also determined to allow discounts off the quarterly 
accounts for current consumed after the 31st inst., on the 
following basis: On accounts of 501. per annum, 5 per 
cent. ; 100/. per annum, 10 per cent.; 250/. per annum, 
15 per cent. ; 500/. and upwards per annum, 20 per cent. 


Petroleum in Somersct.—Mr. Boverton Redwood, petro- 
leum expert, and Mr. Topley, Government geologist, 
have presented a report on a petroleum outburst at Ash- 
wick Court, Shepton Mallet. The report states that the 
oil proves to be of -a pure character. Further experi- 
ments were made at the well on Saturday. 








Tur Exxcrric Licut av Dersy.—The Derby town 
council has applied to the Local Government Board for 
authority to borrow 5000/. for electric lighting purposes. 
An official inquiry was held on the subject on Tuesday at 
wrt f by Mr. F. H. Tulloch, C.E. The town clerk 
stated that the 5000/. asked for was an addition to 30,0007. 
already granted. The additional capital was required 
for new machinery and a new dynamo; the latter would 
cost 50007. The object was to extend the lighting of the 
town beyond the obligatory area. The present population 
of the town was 95,000. Mr. Tulloch will report later on. 





Coat FoR THE Swepisu Stare Ratways.-—The fol- 
lowing purchases have been made for account of the 
Swedish State Railways : 10,000 tons Lambton steam coal, 
from Kirkpatrick and Barr, at 13s. 114d., c.i.f. Stock- 
holm ; 11,000 tons Lambton, from Wilson and Co., at 
14s. 1d., c.i.f. Stockholm ; 2000 tons Nixon navigation, 
from Charles E. Evans and Co., at 17s. 10d., c.i.f. Stock- 
holm ; 15,000 tons Lambton, from Anderson and Lind- 
berg, at 13s. 73d., c.i.f. Gothenburg ; 10,000 tons Lamb- 
ton, from August Carlsson and Ad at 13s. 10d., c.i.f. 
a ; 8000 tons Lambton, from Wilson and Co., 
at 13s, 11d., c.i.f. Gothenburg ; 13,000 tons Lambton, 
from John Hudson and Co., at 14s. 1}d., c.i.f. Malmé ; 
4000 tons Edmund Wombwell Main, from G. and L. 
Beijer, at 16s. 2d., c.i.f. Malmé ; 16,000 tons Lambton, 
from Kirkpatrick and Barr, at 13s. 8d., c.i.f. Stugsund ; 
12,000 tons Lambton, from the same firm, at 13s. 7d., 
c.i.f. Sundsvall; 6000 tons Lochgelly, from La Cour and 
Watson, at 13s. 5d., cif. Ornskildsoik; 20,000 tons 
Lambton, from John Hudson and Co., at 13s. 114d., 
c.i.f. Lule. The average price for the year is about 1s, 5d, 





above that of the previous year. 
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In the course of our articles on the exhibits in the 
Transportation Building of the World’s Columbian 
Exposition we have, on several occasions, given de- 
scriptions of cars by which perishable articles, parti- 
cularly meat, are Pos Arent = sm the raising grounds 
of the middle States over long distances, such as to the 
Atlantic seaboard. In this issue, on page 356 and on the 
present page, we illustratea car shown by the Eastman 
Car Company, of Boston and Chicago. This corpora- 
tion has earned a well-deserved reputation for its refri- 
geration appliances, and all that it does is worthy of 
study, Fig. 1 shows an elevation of the car, partly in 
section, giving the course of the air currents ; Fig. 2 
Is @ cross-section, and illustrates the great pains taken 
to isolate the contents of the car from accession of heat 
from the outside; Fig. 3 is a sectional plan of one 
corner ; Fig. 4 is a section through a door in the roof 
by which the ice is introduced ; Fig. 5 shows the junc- 
tion of the roof and the side; Fig. 6 is a section 
through the door frame and sliding door. 

The ice is introduced through the roof into the end 
coomencenens C, and gradually melting there, it absorbs 
the heat that leaks into the car. The water drips 
down, and flows on to the line through a trapped out- 
let. In the body of the car the air, as it becomes 
warmed, rises to the top, and the upper stratum over- 
flows at B into the ice chamber. There it imme- 
diately parts with some of its heat, and begins to 
descend, drawing in more warmed air behind it. In 
falling it nearly attains to the temperature of the ice, 
and in so doing it deposits all excess of moisture 
above that proper to zero temperature. From the ice 
chamber the air flows by the openings D and E into 
the main trunk formed below the bottom of the car, 
until it rises through the grid F. At this point it is 
at a lower temperature than anything in the car, and 
is therefore ready to absorb any moisture that may be 
given out by the cargo. The effect is that the contents 
are kept perfectly ary, and there is no deposit of slime 


on the walls or roof. 
The Eastman cars make continuous trips from 


such points as Kansas City to Boston; Kansas Ci 
to ‘New York City Worth, ‘Te Nev 
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to Boston; Chicago to New York City; Chicago 
to Baltimore; Sioux City to Amsterdam, N.Y.; 
and many others, each trip being made in the 
ordinary schedule time. There is no re-icing during 
any of the trips, and block ice is used just 
as received, each block weighing from 100 Ib. to 
250 lb. As to the temperature of the cars, the com- 
pany have tried almost every variation from 40 deg. 
to 46 deg., and obtained the best results when the 
bottom of the car was at 42 deg., and the top at 
about 45 deg. to 46 deg. In many cars the air is 
usually kept at about 35 deg. to 38 deg. ; but with the 
dry air obtained by the Eastman condensation and 
expansion system, the absence of moisture is said to 
more than compensate for the higher temperature by 
the keeping qualities gained. 

If meat from the chilling process at 35 deg. be put 
into a refrigerator car, in which the air is not dried as 
well as cooled, the first thing that happens, if the airin 
the car is in the least above 35 deg., is condensation 
of moisture on the meat, because of the difference in 
temperature. This surplus moisture, combining with 
the juices of the flesh, is the cause of the slime so objec- 
tionable to all meat-buyers, and that which begins to 
take place as soon as the car is loaded, continues during 
the entire journey, because the temperature of the meat 
changes more slowly than the surrounding air. When 
at any time the air in the car becomes colder than the 
meat, evaporation more or less of condensed moisture 
occurs, making the meat alternately wet and dry. As 
these are the best conditions imaginable to defeat the 
very object in view, it becomes evident that moist air 
must be avoided to obtain the best results, It is, 
therefore, imperative, if the best results are to be ob- 
tained, that the air should enter at a temperature 
below that of the interior of the car, and that the 
moisture expressed in cooling should be deposited in a 
separate com ment. 

igs. 7 and 8 show ‘‘ Eastman ” chill rooms for cool- 
ing and storing provisions before and after the railway 
journey. 

A, Aare the brine or the ammonia pipes, according 
to the system in use. I, I are drip receivers to catch 
water that may fall from the pipes when the frost is 





























allowed to melt. These are provided that the cold 
air flues may be kept as dry as possible. E, E are 
cold air flues under the floor, made by boarding under- 
neath the floor timbers, with a double course of sheath- 
ing, H, H, using paper between to make the flues air- 
tight and also to insulate them. D, D, Dare three 
courses of sheathing, with a layer of paper between 
each, leaving two air spaces which give a partition 
that prevents back currents in the room, the insulation 
preventing deposition of moisture usual to those so 
made that they are colder than the room. B, Bare 
valve boxes extending the entire length of the room, 
containing valves of very thin and light wood 
balanced on ball bearings, so that a person could 
with a touch easily move the entire system. These 
valves are operated by an adjustable thermostat, 
which opens or closes to a greater or less extent the 
valves, according as the room tends to become too 
warm or too cold, thus increasing or decreasing the 
cold blasts to suit the requirements. To illustrate : 
Suppose it is desired to maintain in the room a tem- 
perature of, say, 35 deg. Fahr. The index is set with 
the pointer at 35 deg. ; if hot meat is then put in the 
rooms, or if from any cause the tendency is for the 
rooms to rise in temperature above 35 deg., the valves 
will be automatically opened by the thermostat to an 
extent exactly corresponding to the speed and degree 
of the rise in temperature, thus increasing the cold 
blast ; or, if the rooms begin to get too cold, the 
valves close correspondingly and partially diminish the 
circulation until + are finally adjusted, so that the 
draught just suffices to carry off the vapours and heat 
necessary to keep the rooms at the proper temperature. 

It is evidently desirable that the rapidity of circula- 
tion of the air in the cars also should be adjusted to the 
needs of the trip. Under a blazing sun, it must be more 
active than in cloudy weather, and if the car be opened 
to take out a part of the freight at an intermediate 
station, there must be an increased circulation to 
withdraw the heat admitted through the open 
doors. To attain this regulation, there is employed 
a thermostat (Fig. 9), which opens and closes the 
valves at B (Fig. 1). This instrument is so sensi- 
tive that it responds to the slightest fluctuation of 
temperature, even far below the freezing point of 
water. The thermostat, once in place, requires no 
further attention. This instrument is a corrugated 
brass tube filled with kerosene oil, permanently 
and hermetically sealed. Oil is used because it will 
not freeze, and gives more volumetric expansion than 
any other available substance. There is obtained 
about 3 in. lineal movement of the valve rod by a 
change of temperature of 8 deg., and as this is suffi- 
cient motion to entirely open or close the valves, it 
will be seen that the means of adjustment are ample. 
There is also a large expansion chamber provided, 
which takes up the additional expansion over and 
above that necessary to perform the work of opunting 
the valves, so that if from any cause the car becomes 
warm, the thermostat will not become twisted out of 
shape or burst from internal pressure. In the centre 
of the thermostat there is a handwheel carrying a 
pointer over a thermometrically graduated scale, by 
means of which the thermostat can be set for any 
desired temperature to be maintained. Fig. 10 shows 
a modified arrangement. 

The following report of a trip of an Eastman car, 
No. 997, from Chicago to Boston, will show the sufli- 
ciency of the arrangements : 


Trip of Eastman Automatic Refrigerator Car, No. 997, 
from Chicago to Boston, loaded with Fresh Beef. 

Car delivered at Armour and Co.’s shop, Union Stock 
Yards, Chicago, Ill., August 4, 1891, to be iced ; com- 
menced icing at 11 o’clock a.m. ; temperature inside of 
car at this time was 68 deg. at bottom and 70 deg. at top of 
car. Finished — at 2 p.m., having put in 12,117 Ib, 
of block ice and 1000 1b. of crushed ice, the crushed ice 
being tamped in between the Hooks, the entire quantity 
of ice put in being 13,117 lb. No salt was putin. When 
icing was finished the temperature in car had fallen to 
54 deg. at bottom and 57 deg. at top. Ice tanks were 
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locked with private locks, and at 9.30a.m., August 5, the 
car was placed at Armour and Co.’s beef-house to be 
loaded ; the inside temperature at this time was 42 deg. 
at the bottom and 44 deg. at the top of the car. 

Twenty-five slaughtered cattle, weighing 20,156lb., were 
put in, this beef coming from a cooling-house, the tem- 
perature of the house being 35 deg. Finished loading at 
10a.m. Placed the indicator to maintain a temperature 
of 41 deg., and hung a thermometer 1 ft. from the floor of 
the car and one at 1 ft. below the meat rack ; also placed 
a self-registering thermometer near the floor of the car. 
The doors of the car and also of the ice tanks were then 
locked with Yale locks, and the doors and ice tanks were 
also sealed by the Wabash Railroad car sealer, the 
number of the seals being 505. 

The temperature of the car went up during loading, so, 
when ready to close the car, the inside temperature was 
46 deg. at bottom and 48 deg. at top; the outside tem- 
perature at this time was 78 deg. in the shade, and 90 deg. 
in the sun, The outside temperature at Chicago at noon 
the same day was 88 deg. in the shade and 110 deg. in 
the sun. 

The car left Chicago at 7.20 p.m. billed vid Canadian 
Pacific and Boston and Maine Railroad. At time of 
leaving the outside temperature was 84 deg. August 6, 
at noon, the outside temperature was 86 in the shade and 
112 in the sun, and at 7 p.m. same day, 78. 

Left Windsor, Ontario, at 5.30 a.m., August 7, the car 
having been delayed 7 hours 45 minutes by another train 
on the line being off the rails. The outside temperature 
when leaving Windsor was 68; at 7 a.m., 77 in the shade 
and 86 in the sun; at 9a.m., 83 and 95; at 11 a.m., 86 
and 98 ; at 2 p.m., 94 and 110; at 4 p.m., 92 and 100. 
Arrived at Toronto at 7.30 p.m., outside temperature 89. 
Left Toronto at 8.30, temperature 88; at 10 p.m, tempera- 
ture 78; at midnight 70. Arrived at Havelock at 
3.30 am., August 8; outside temperature 64. Left 
Havelock at 5.30 a.m., temperature 66; at 8 o’clock tem- 
perature 73, at 10 o’clock 84 in the shade and 100 in the 
sun, at noon 89 and 110, at 2 p.m. 92 and 115, at 4 p.m. 
0 and 100, Arrived at St. Luc at 5.20 p.m. ; left St. Luc 
at 5.45 p.m., outside temperature 86, at 8 p.m. 75; 
arrived at Farnum at 9.15 p.m., and left at 10.30; tem- 
perature when leaving 62, at midnight 58; at 2 p.m., 
August 9, 54, at 4 p.m. 50, at 6 a.m. 60; arrived at New- 
port, Vt., at 7.15, left at 9.45; temperature 79 in the 
shade and 88 in the sun, at noon 78 and 80, and 2 p.m. 
74 and 76. Arrived at White River Junction at 3.30 p.m., 
left at 5.30 p.m., temperature 76 and 80, at 8 p.m. 70, at 
10 p.m. 70, at midnight 69, at 2a.m., August 10, 67, at 
4, 66. 

Car arrived in Boston at the Southern Division of the 
Boston and Maine Railroad at 9.10 a.m., August 10, the 
outside temperature 85 in the shade. The Wabash seals 
were found intact, and the car was opened at 10.30 a m. 
in the presence of Messrs. J. V. Fletcher and Sons, the 
consignees, and representatives from the firms of Armour 
and Co. and Swift and Co. 

The thermometer at the bottom of the car registered 
41 deg., and the upper thermometer 43 deg.; the beef 
was in the best possible condition, and was so pronounced 
by all present. No meat odours whatever were notice- 
able, the floor of the car was absolutely dry, and the 
consignees stated that they never saw any beef come into 
Boston in finer condition. Upon examining the self- 
registering thermometer, it was found that the mercury 
dropped from 46 to 40 during the first ten hours after the 
car was loaded and sealed, and had not risen above 41 
during the trip. The time between icing and opening the 
car was 5 days 204 hours. 

Upon examining the tanks a sri mani oy small quan- 
tity of ice had apparently been consumed, estimated by 
those present at from 15 to 20 per cent. of the capacity 
of the tanks, or not exceeding 2625lb. There were 
no means at hand to weigh the ice, but it is absolutely 
- to say that not over 3000 lb. were consumed during 
the trip. 

After taking out one load, as the weather was exces- 
sively warm and humid, Messrs. Fletcher and Sons con- 
cluded to let the remainder stay in the car until the fol- 
lowing morning, or later. 

(Si N. L. Nyg, 


igned) 
Superintendent of Tests. 
Boston, August 10, 1891, 





INDUSTRIAL NOTES. 

From a labour point of view the trade unions and 
all other labour organisations of the country have, 
for the moment, centred their attention upon the extra 
session of the Trade Union Congress, to be held in 
London to-morrow, and the demonstration to be held 
in Hyde Park on the day following. Sunday has been 
selected to enable those from a d’stance to be at work 
as usual on Monday morning. The conference and 
demonstration will manifestly exhibit a general, almost 
a unanimous, feeling adverse to contracting out, for 
that feeling will accord with the policy of the unions as 
expressed at their annual congresses ever since the year 
1868, when the first was held in Manchester. Perhaps 
one of the reasons why the men are keeneron the sub- 
ject than they otherwise would be, is the fact that the 
insurance companies, which have taken these risks, 
have too often resisted payment of compensation on 
the plea of non-liability. It is here that the danger 
of litigation comes in. 





The hopeful feeling expressed a month ago as to the 
revival of trade in the engineering branches of industry 
is scarcely maintained at the present moment. No 
retrograde movement is apparent, but the number of 





unemployed has not been reduced to the extent men- 
tioned a month ago. The actual number out of work in 
the Amalgamated Engineers’ Society is 89 increase 
over last month ; but this fact is accounted for by a 
strike at Weymovth, involving 100 members, besides 
others at Motherwell, near Glasgow. The total 
membership is well maintained, the number of members 
being 73,853, of whom 10,518 are on the funds. Of 
these, 6159 are on donation benefit, 1961 on the sick 
list, and 2398 in receipt of superannuation allowance. 
The total cost for those three benefits was 4338/. 11s., 
or a trifle under 1s. 6d. per member per week, besides 
which 151/. 13s. 6d. was spent from the contingent 
fund. It appears probable that the latter fund will 
be more largely drawn upon, for in no fewer than 
32 branches an intimation is given of actual or 
pending disputes. None of these are very important, 
except at Weymouth, where about 100 were on strike at 
the date of the report. The permanent increase of 
expenditure under the head of superannuation is 
notified, no fewer than 61 having claimed this 
benefit within about a month. The progress of the 
eight-hours movement is referred to with pleasure, the 
King’s Norton Metal Company, near Birmingham, 
having conceded it. The condition of trade in Canada 
and America is described as very bad, in so far as the 
engineering branches are concerned, In other depart- 
ments things are better, so that there is a more 
hopeful feeling generally. In the Australian colonies 
things have improved a little, and the anticipations 
are that a more favourable turn has at last taken 
place. On the whole, though the term ‘‘ bad” is 
applied to such a large proportion of districts, as 
regards trade, it does not appear that there is any 
adverse feature in the situation, the progress of the 
revival being only too slow in most parts of the 
country. 





The report of the Ironfounders’ Society indicates 
that the favourable signs of improvement referred to 
last month are confirmed by the further experience of 
this month, the decrease of unemployed being 181 in 
the month, on the sick list 36, and out of work but 
not in benefit 18, The decrease is not large, but the 
figures in all cases point in the right direction. The 
detailed returns from the branches indicate improve- 
ment in a large number of cases, though in no instance 
is trade said to be ‘‘ very good.” But from good to 
dull the figures are 52 places, employing 6167, as 
against 43 places, employing 4846, last month. This 
month 70 places, employing 8998 members, report 
trade to be from very slack to very bad, as against 79 
places, employing 9173, last month. The relative pro. 
portions in both cases indicate improvement in the 
state of trade. The total number of members is 
15,165, showing an increase on the year as compared 
with 1893. Of the total, 2755 were on the funds, as 
compared with 2989 last month. On donation there 
were 1485, on the sick list 407, on superannuation 
679, on the general trade fund 150, on dispute 34 (the 
same as last month). There was a decrease under all 
the other heads except superannuation, in which there 
was one increase. The weekly cost te the society was 
9291. 10s. 4d., or under ls. 24d. per member per week. 
The balance in hand is over 34,009/. The state of 
trade in the Hartlepool district is such that the 
members are seeking an advance in wages of 2s. per 
week, and it is probable that the Stockton branch will 
follow suit for the same advance. At Hanley the 
branch had allowed some members to work under the 
current rates at onefoundry ; this matter is to be con- 
sidered at a special meeting called for the purpose, 
when reasons will be given for and against such action, 
and the members will vote thereon accordingly. In con- 
sequence of a strike at Todmorden, where 21 members 
are involved, the time has run out for strike pay, but 
the society is being balloted on the question of a levy 
to sustain the men in their contest, as they acted in 
accordance with the rules. The resignation of Mr. 
Hay, the general secretary, through ill-health, neces- 
sitates nominations for a successor, two only being in 
nomination. One of these is nominated by 33 branches, 
the other by one only; it is probable, therefore, that 
Mr. Joseph Maddison, of London, will be elected. 
Both have been members for over a quarter of a cen- 
tury, and both are nearly the same age, about fifty-five 
years, 


The eighty-fourth annual report of the Ironfounders’ 
Society reflects the unpropitious conditions of trade in 
the year that is past, 1893. But those conditions were 
by no means so unfavourable as during some other 
years of its existence. The decrease in funds was only 
9380/. 1s., while the net decrease in members is 
put down at 45 only, though the tables seem to 
point to aslightly larger number. The total number 
of financial members is 15,050. The expenditure on 
donation benefit was 32,480/. 2s. 9d. in the year, or 
2l, 3s. 2d. per member. In twelve several years the 
proportion per member was larger. Superannuation 
cost 10,0531. 9s. 4d., or 13s. 44d. per member, about 
3d. per week. Sick benefit cost nearly 8004/., or 
under 10s. 8d. per member, about 24d, per week. 


Funerals cost 2502/. 10s., or 3s. 4d. per member, 
Accidents cost only 408/. 5s. 5d., or about 64d. per 
member per year. The average under this head has 
fallen by nearly two-thirds of late years. Benevo- 
lent grants amounted to 635/. 15s., about 10d. per 
member per year. Dispute allowance cost 1804/, 2s. 6d., 
or under 2s. 5d. per member per year. All the other ex- 
penditure amounted to 3835/, 7s. 4d. for 122 branches 
and the central office. The aggregate expenditure was 
59,7237. 12s. 1d., while the total income was 50,343/. 
lls. 1d. The rates of contribution were 2/. 12s, per 
member for the year, exclusive of levies ; but the total 
payments amounted to 4/. 0s. 2d. per member, There 
were disputes in connection with 46 branches, in the 
course of the year, the total number of members in- 
volved being 538, and the total cost was 1804/. 2s. 6d. 
Of the total number of disputes, 37 of them affected 
under ten members, and nine only over ten ; two of these 
affected over 100 members, The aggregate amounts 
paid in benetits by this society reach very high figures, 
extending over sixty-three years. Donation benefit 
has cost 795,101/. lls. 2d.; sick benefit, 241,665/, 
13s. 3d.; superannuation, 146,837/, 1s, 5d.; funerals, 
72,2711, 88. 4d.; accidents, 38,200/. 16s, 9d.; emigra- 
tion, 4712/. 3s.; benevolent grants, 5562/. 19s. 8d.; 
and dispute pay, 33,275/. lls. 5d. The working ex- 
penses for the whole period have amounted to 158,985/. 
13s. 6d., or under 14d. per member per week, while 
donation benefit alone has been over 74d. per member 
per week over the sixty-three years. Sick pay has 
averaged about 24d. per member per week. The net 
average wages in 1893 was l/. 9s, per member per 
week, for from 48 to 54 hours per week. The average 
loss of time on members’ own account was only | per 
cent., while the loss through enforced holidays was 2.4 
per cent. of total time. The other losses in time 
were by men being out of work through no fault of 
their own. 





Throughout the Lancashire districts the anticipated 
improvement in trade has scarcely been realised in 
the engineering branches. Some establishments are 
fairly busy, but others are short of work, while 
the general outlook seems only to indicate there 
is a probability of a slowly increasing activity all 
round, Taking the reports of the Engineers, seventy 
branches report trade to be bad, while only twenty-one 
report it to be moderate. But more work is coming 
forward in many departments, and especially in 
machinery for the cotton, woollen, and other textile 
industries, a good deal of which appears to be for 
export. Stationary engine builders are fairly supplied 
with orders generally, and some of the machine tool 
makers are tolerably well employed upon special work. 
The boilermakers also are moderately busy, but loco- 
motive builders are still rather quiet. In the colliery 
districts all branches of engineering connected with 
mining and local requirements are slack. As arule, 
there is an absence of labour disputes in the district, 
in so far as the engineering branches of trade are con- 
cerned, but there are five places in which small local 
disputes exist, a larger number than for some time 
past. None of them are serious, or are likely to 
become so, in any sense, But the increase of disputes 
has a significance of its own in connection with the 
slight revival in trade. The iron market has been 
rather lifeless in tone, and quiet in business operations. 
If anything, prices have had a weakening tendency, 
though makers’ rates are quoted as before. There has 
been more inquiry for pig iron, but the business done 
has been on a small scale, while merchants have been 
selling under the quoted rates. In the finished iron 
trade the amount of business done has been limited, 
but fnquiries have, in some cases, been more numerous, 
for forward delivery. In manufactured steel there is 
a hardening tendency in prices, especially for boiler 
and tank plates, but the raw material is somewhat 
weaker. In the general metal trades a continual slow 
business is being done, without any change in list 
rates, for manufactured goods. But though the tone 
generally is quiet, there is a pretty confident feeling 
that improvement is slowly going on in all the chief 
centres, although it is not so manifest as was expected 
a few weeks ago. The new Indian tariff will, it is 
feared, affect some of the industries adversely, though 
cotton is exempted from its operation. The full details 
are scarcely yet to hand. 





In the Wolverhampton district inquiries are more 
numerous with respect to future business in various 
classes of iron, and some orders have been booked for 
bars, sheets, hoops, and plates, mostly for prompt 
delivery. Some expiring orders have also been re- 
newed, but without any material advantage in price. 
Buying has been going on, for home consumption 
chiefly, but there are numerous inquiries on foreign 
account, and for our colonies, especially from the 
West Indies and Australia. Steel plates and sheets 
are in active request, but makers hold out for better 
prices than purchasers care to give. As to pig iron, 
makers are booked heavily forward, and refuse orders 
at present rates. Sheetmakers are sending out heavy 





deliveries for galvanising purposes, but at weaker 
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rates than a month ago. The steel trade is pretty 
active, and rates are tolerably well maintained, ex- 
cept for soft steel plates. 





In the Birmingham district trade drags on slowly. 
In the local iron trade the production only averages 
about two-thirds the full rate of active production, but 
some makers are on full time. Manufactured iron is 
weak and dull, but more is doing in merchant bars. 
Steel is in brisk request, at medium rates. The engi- 
neering trades in the district are described as bad, 
nearly without exception, though there is a slight im- 
provement in foundry work. The general run of the 
staple local trades remain quiet, at best with an im- 
proving prospect for the near future. The district 
continues to be free from acute labour difficulties. 





It is reported generally that some large orders for 
railway material have been secured by some of the 
Midland firms. One firm alone booked orders to the 
extent of nearly 20,000!. Another booked orders for 
some 300 wagons, and for the ironwork for a large 
number of carriages. These orders are mainly on 
Indian account, both for the State and the guaranteed 
lines, and they represent a large consumption of iron 
and steel. Some other firms are reported to be busy 
on South African and on home account. These new 
orders are most welcome, as they will keep the hands 
employed for some months to come. Every additional 
spurt just now will help to give tone to trade, and spur 
on industry. 

- The arrangements for the eight-hours system are 
being carried on in connection with the Royal Dock- 
yards, the men being consulted as to the hours to be 
worked, the times of starting and finishing. The 
general view appears to be to fix the hours so that 
that there shall be a pretty regular time all the year 
round for leaving off work, with slight variations in 
the winter months. It is expected that by the close 
of the financial year, that is, by the end of this month, 
the arrangements will be completed, and that the eight- 
hours day will be general in all the Government works 
where such a system is applicable. 





In the building trades there are signs of activity 
again, and in some cases an advance of wages has 
been secured, as at Cowes, Isle of Wight, where the 
men in White’s shipyard have been advanced Is. 6d. 
per week. At Southampton the men are seeking an 
advance of 4d. per hour. At Aberdeen the men 
resisted a reduction, and were successful. In the 
Tyne district there is a dispute between the employers 
and the bricklayers and plasterers, with the result that 
all the workmen in the building trades are locked out. 
On the Clyde the men complain that sub-contracts are 
resorted to to defeat the recent arrangement. On the 
whole, the Londoncompromise has worked well all along 
the line, though there have been a few cases in which 
the men have complained. 





The probability seems to be that the two northern 
counties, Durham and Northumberland, will arrange 
with the coalowners for a joint conciliation board to 
deal with all questions of dispute in the coal trade. 
It seems that negotiations are in progress with this 
view, and it is not expected that any hitch will occur 
to mar the expectations. There has been a good run 
of work for some months past, but there are signs of 
a little slackening off in some of the districts. A resolu- 
tion to join the Midland Wages Board was rejected by 
a small majority. 

In the Scotch coal districts things are not working 
altogether smoothly. In the west of Scotland the 
men have resolved upon a policy of four days per week 
to limit the output. In Fife and Kinross the men have 
decided to strike at two collieries because the owners 
have refused to join the Masters’ Federation to keep 
up prices. Limitation of output and aring to keep up 
prices are the favourite schemes of some of the miners’ 
advocates at present, but their action is doubtful. 

In most of the English coalfields there is a 
lull. The demand has fallen off, and prices have gone 
down. At many pits the men are on short time ; at 
other pits coal is being stacked in large quantities. 
The question is ripening for the action of the Concilia- 
tion Board, for the wages of miners are sure to crop up 
again at no distant date. Prices will not be ruled 
merely by the action of employers, or of the employed, 
or at the dictation of both combined. The field is too 
wide, and the competition is too keen, to permit of 
this being done effectually and permanently. Demand 
is a more potent factor in this respect than even com- 
bination, and the demand at present is not equal to the 
total production, and the latter even is not at full 
speed. Better trade all round will increase the demand, 
and with an increased demand prices will keep fairly up. 





New ZkALAND TELEGRAPHY.—Thenumber of telegrams 
transmitted by the New Zealand postal and telegraph 
service last year was 1,904,143. The length of tele- 
graph lines in the colony at the close of last year was 
5479 miles. 





THE QUALITIES AND PERFORMANCES OF 
RECENT FIRST-CLASS BATTLESHIPS.* 


By Mr. W. H. Wurrt, C.B., LL.D., F.R.S., Assistant 
Controller of the Navy, and Director of Naval Con- 
struction, Vice-President. 


Five years ago I read before this Institution a paper 
‘*On the Designs for the New Battleships,” which were 
then about to be laid down under the provisions of the 
Naval Defence Act. Considerable public interest was 
shown in that paper, and in the discussion which followed, 
as was natural under the circumstanoes. Eight ships 
were to be built exceeding in dimensions any vessels pre- 
viously constructed for the Royal Navy, and there were 
differences of opinion respecting the features of offence 
and defence embodied in the designs, as well as the policy 
of building vessels of such large dimensions and cost. 

It is not my intention in the present communication to 
revive past controversies. The ships have been built, 
five of them are already in commission, one has been on 
active service since May, 1892, and the remaining three 
will be ready for service this month, when the five years 
end which were contemplated in the Act of 1889. My 
wish is to place before the Institution certain facts of pro- 
fessional interest in relation to the qualities and per- 
formances of the completed ships, and incidentally to 
compare the intentions of the designs with results 
obtained in the finished ships. 

Seven of the ships are of the barbette type, with high 
freeboard throughout the length, carrying their 67-ton 
guns about 23 ft. above water. The Royal Sovereign is 
the typical vessel in this group which will be most fre- 
quently mentioned, as she was first completed, and has 
been nearly two years in commission. Two others of the 
class were built in the dockyards, and four by private 
firms. The machinery for the three dockyard ships was 
supplied by one firm. For the contract-built ships the 
firms supplied machinery as well as ships. One design 
and specification served for the seven vessels so far as 
hull and fittings were concerned. For propelling machi- 
nery there were four designs, all practically governed by 
the same conditions for weight, space, and development 
of power on the contractors’ trials. 

The eighth ship (the Hood) is of the turret type, with 
moderate freeboard at the ends, over which the heavy 
guns deliver their fire. Those guns are about 17 ft. above 
water. In the remaining features the Hood resembles 
the barbette ships, and her machinery was supplied by 
the same firm which undertook the corresponding work 
for the other dockyard-built ships. 

Without further preface I will pass on to a statement 
of facts in regard to the ships as completed. 

1. Draught and Trim.—The designed mean draught, 
with all authorised weights, and 9C0 tons of coal on 
board, was 27 ft. 6 in. ; the designed trim was 1 ft. by 
the stern. A ‘‘ Board margin,” or unappropriated weight, 
of about 500 tons was included in the load, to be carried 
at the designed draught. During construction various 
additions were made to the hull, equipment, and 
machinery, amounting in the aggregate to about 250 
tons, the corresponding weight, with Board approval, 
being taken out of the margin. 

When the Royal Sovereign was completed, a careful 
investigation was made, and it was found that at the 
designed mean draught she could carry 1100 tons of coal, 
with all other authorised weights on board. In other 
words, the intentions of the design were fully realised, 
and 1100 tons of coal could be carried, instead of 900 tons, 
on the specified draught. The ship in this condition was 
also to her designed trim. 

Similar results have been obtained in the sister ships 
built in the dockyards. As might be anticipated, there 
aresome differences in weight between the sister ships 
built in different yards, and engined by different firins, 
but in no case is there any departure worth mentioning 
from the intentions of the design as regards draught and 
trim. 

This is very satisfactory, having regard to the great 
sizes of theships, and their many novel features. In the 
completed ships, certain additions have been made to the 
complements and consumable stores, as originally pro- 
posed. For example, the coal supply at normal draught 
was first fixed at 900 tons, with a bunker capacity of about 
1100 tons. The ‘‘ wing spaces” abreast the bunkers 
proper were so constructed that they could be used as 
** reserve bunkers” if occasion arose, but it was not then 
contemplated to fill these spaces ordinarily. After ex- 
perience in the Royal Sovereign, it has been decided to 
carry the full weight of coal when leaving port, so that 
about 1450 tons of coal are available. Of course, the 
draught at starting is correspondingly increased. 

Another alteration in practice subsequent to the desi 
is the introduction of ‘* reserves of feed water ” for the 
boilers. Certain compartments in the double bottom have 
been atilised for the purpose, and from 130 tons to 160 
tons of fresh water are carried at starting. In addition, 
the vessels have powerful evaporating plant. 

For each additional inch immersion in these ships at 
load draught, the increased displacement is about 55 tons, 
so that the extra coal and fresh water involves about 1 ft. 
increase in draught. With their considerable freeboard 
and reserve of buoyancy this is of no importance, and in 
their fully laden condition, with bunkers full, the defen- 
sive powers are greatly increased. 

2. Stability: Metacentric Height.—The determination 
of appropriate conditions of stability for these large ships 
was a matter of the most anxious consideration during 
the preparation of the designs. 

One had to deal with circumstances in many ways 
unprecedented, particularly in regard to the loads of 
armour and armament, and the heights of the heavy guns 


* Paper read before the Institution of Naval Architects. 








and their protecting barbettes. It was recognised that 
these weights and their distribution would give the ships 
unusually large ‘‘moments of inertia,” thus tending to 
long periods of oscillation, even if a good ‘‘metacentric 
height ” was provided. 

_ In regard to the metacentric height, it had to be kept 
in view that provision must be made, not merely for 
possible variations in stiffness occurring on service, and 
for sufficient “stiffness” when rapidly manceuvring, but 
for reductions in stiffness arising from damage in action. 
Here entered the consideration of the system of hull 
armour adopted, which gave a much greater protected 
area on the broadside—including the water-line belt and 
the lightly armoured citadel standing on the belt deck— 
than had been possessed by many preceding classes in the 
Royal Navy, or was proposed for the most recent battle- 
ships in some foreign fleets. 

An unduly large metacentric height was undesirable, 
of course, tending to lessen the period of oscillation, and 
to produce unsteadiness of platform under ordinary con- 
ditions at sea. A small metacentric height, while it 
would have lengthened the period and conduced to steadi- 
ness, might have involved a lack of stiffness for rapid 
manceuvring of the ships, or for training their heavy guns 
on one broadside, If reduction in metacentric height had 
been carried too far, there would have been an undue 
reduction in the margin for possible damage in action. 
In existing ships examples are to be found of the evils 
attaching to either of these extremes in metacentric 
heights. 

Moreover, I had to deal with an “‘unappropriated 
weight ” of over 500 tons, and it was quite uncertain in 
what vertical position this might finally be placed, but 
judging by past experience the probability was it would 
be added in upper weights of additional armour or arma- 
ment, boats, and equipment. 

Finally, I decided to aim at a metacentric height of 
about 34 ft. for the barbette ships when in normal load 
condition at the mean draught of 274 ft. with 900 tons of 
coal on board. Past experience had shown that in ships 
of much less size and inertia, an excellent combination of 
stiffness and steadiness had been obtained by the adop- 
tion of metacentric heights varying from 2 ft. to 34 ft. 
In the new ships, having regard to their greater size and 
inertia, it was obvious that with a metacentric height of 
34 ft., the period of oscillation should be at least as great 
as, and would possibly exceed, the corresponding periods 
for their predecessors whose reputation for steadiness 
was so great. The Hercules, Sultan, Inconstant, Monarch, 
and Invincible were amongst the vessels considered, as 
well as some foreign ships with equal reputations for 
steadiness at sea, 

The loads of consumable stores in the new ships were 
so considerable that special care was necessary in disposin 
them, so that the variations in trim and stiffness pooduoed 
by the consumption of these stores might be minimised. 
The range of draught between the deep-load condition 
and the ordinary light condition is 3 ft., corresponding to 
a change of nearly 2000 tons in displacement. By suit- 
able arrangements it was made possible for the ships to 
pass from the normal condition to the extreme light con- 
dition, with practically no change in metacentric height. 

When the full weight of coal (1450 tons) is carried, 
since the reserve wing bunkers are low down, the meta- 
centric height is increased to about 3? ft. ‘The addition 
of the reserve feed in the lower compartments of the 
double bottom (made, as explained above, subsequently 
to the date of the design), involves a further increase in 
stiffness, bringing the metacentric height up to 4 ft., 
when wing bunkers, as well as ordinary bunkers, are full. 
This maximum stiffness may be decreased, of course, as 
coal and fresh water are consumed. Ib is interesting to 
add that it equals the metacentric height of the Minotaur 
class, which have good reputations for behaviour at sea, 
and are of much less inertia. 

The _— constancy in stiffness obtained in the 
Royal Sovereign class, apart from reserve bunkers and 
feed water, is in marked contrast to what was formerly 
common in armoured ships where the coal was carried 
low down. For example, in the Hercules the meta- 
centric height varied from 1.9 ft. when light, to 2.7 ft. 
when fully laden, and in the Devastation the correspond- 
ing variation was from 2.5 ft. to 3.7 ft. 

Inclining experiments were made on the Royal Sove- 
reign and the Ramillies (contract built) to check the 
design calculations. In the Royal Sovereign the actual 
position of the centre of gravity was found to be .15 ft, 
(19 in.) below the calculated position. In the Rawillies, 
owing to heavier machinery, it was about 4 in. below the 
calculated position. This close agreement between esti- 
mated and actual position was most satisfactory, and it 
was decided to be unnecessary to incline any more of the 
barbette ships. The turret ship Hood was also inclined 
with satisfactory results. 

Members of the Institution will understand that the 
satisfactory solution of this problem was not an easy 
matter. On all sides there were limiting conditions. 
The features of armour, armament, freeboard, and height 
of guns decided upon for the class, practically regulated 
the distribution of the —— weights in a vertical 
sense, and governed the vertical position of the centre of 
gravity. The dimensions and forms of existing docks 
had to be considered, beam and draught could not be 
permitted to exceed certain maximum values. For 
manceuvring purposes the ee had to be kept within 
reasonable limits. Stability had to be secured in asso- 
ciation with a form adapted for high speed. This, I 
am happy to say, has been accomplished. 

Some critics of gee designs entirely fail to recog- 
nise the part which stability plays in the selection of 
forms and proportions. They do not appreciate the 
radically different vertical distribution of weights in 
warships as compared with merchant ships. Conse- 
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quently they suggest the adoption of cross-sectional forms 
and proportions of beam to draught and depth which | th 


would utterly fail to provide sufficient stiffness in war-| oscillation and t 


ships. Should effect ever be given to their views in 
actual ships, the result would be disastrous. There i 
however, no risk in that direction, for closer scrutiny an 
exact calculation would disclose the danger. 
There is usually behind these suggestions some idea of 
,0ssible advantage to be gained in a particular direction. 


‘or example, a favourite view is that a flatter floor, | siderable angles of oscillation are reached. 


sharper bilge, and nearly vertical side above the bilge, 
would give greater displacement, in proportion to wetted 
surface, than the joamiee bilge usual in warships. This 
is quite true. Further, I have seen it stated that the 
alternative form would increase resistance to rolling, and 
give greater steadiness than the actual sectional form of 
our battleships. This is a matter of opinion. I will not 
enter upon its discussion now, but will only remark that, 
in my judgment, an altogether exaggerated value is at- 
tached in some quarters to the influence of sectional form 
in the central portions of the length upon rolling. One of the 
roundest forms of midship section ever adopted is that of 
the Sultan, and she has proved herself one of the steadiest 
ships afloat. Moreover, ease of rolling motion is a matter 
that must not be ignored, and in that respect the rounder 
form has distinct advantages. What is most important 
to note, however, is that such chan; in cross-sectional 
form lower the metacentre and diminish age ty 

For purposes of information only, Fig. 1 has been 
drawn, showing the comparative forms of midship section 
in the ~~ Sovereign, a large ocean steamer of high 
speed, and the Sultan. 

3. Curves of Statical Stability.—In Fig. 2 are given the 
curves of stability for the Royal Sovereign in various con- 
ditions. They are of an entirely satisfactory character, 
The maximum righting moment occurs at an inclination 
to the vertical of 37 deg. ; the maximum value of the arm 
of the righting couple is 24 ft., and the range of stability 
is over 60 deg. 

Apart from the heave and impulse of the sea, the only 
inclining forces to which these ships, which have no sails, 
can be subjected are those when the vessels are turning 
rapidly and those arising from wind pressure. Neither 
are of any practical importance. Turning trials show the 
ships to heel very little. If a wind having a velocity of 
75 miles an hour acted directly on the whole broadside, 
the angle of steady heel would not exceed 4 deg., and 
would probably be less. 

Figs. 3 and 4 contain curves of stability for two typical 
ships which have had long and successful experience at 
sea. These afford an interesting comparison with Fig. 2. 

Fig. 3 shows the curves for the Monarch as she has 
hitherto served, with good sail power supplementing 
steam. It is interesting to note the diminution of stability 
in the light condition. Her sail equipment, of course, 
involved much more serious demands upon her stability 
than would have been made had sails been absent. But 
that matter was so fully discussed for the Monarch after 
the loss of the Captain that further remarks are un- 
necessary. 

Fig. 4 shows the corresponding curves for the Devas- 
tation class of the Royal Navy. These vessels have no 
sails. Here the moderate freeboard, when fully laden, 
tends to lessened stability. As the ship lightens, 
although there is a loss of metacentric height, the gain 
in freeboard nearly counterbalances it. 

Fig. 5 has been constructed for the load conditions of 
the Royal Sovereign, Monarch, and Devastation, the 
ordinates representing righting moments (not arms of 
righting = Here the greater weight of the Royal 
Sovereign tells as compared with the other two ships. 

Fig. 6 has been constructed for the light conditions of 
the three ships, also to show righting moments. 

As against external forces, such as wind pressure, 
Figs. 5 to 6 are useful means of comparison. Under 
wave impulse Figs, 2 and 4 are to be preferred. 

4. Pertod of Oscillation.—No rolling experiments in still 
water have yet been made on the Royal Sovereign class. 
From observations at sea, however, it appears that the 
period for a complete oscillation (double swing) is from 
15 sec. to 16 sec. The time for a single swing—port to 
starboard, or vice vers4—is 74 sec. to 8 sec. Variations in 
stiffness due to alterations in lading, of course, affect the 

riod ; but with normal weights, and 34 ft. metacentric 
heighs, the period of oscillation is about 8 sec. As above 
stated, this result was anticipated atthe time the designs 
were prepared, and it brings the Royal Sovereign class, 
sofar as period is concerned, into practical agreement 
with a number of ships which have great reputations for 
steadiness. Most of these ships have smaller metacentric 
heights than the Royal Sovereign, but they are also 
inferior in weight and moment of inertia. 

Some persons, in discussing the behaviour of the Royal 
Sovereign class, have dwelt upon their relatively large 
metacentric heights, but failed t« remark their great 
moments of inertia. Both are counted into the period of 
oscillation, and that is the best standard of comparison. 
The reasons for the selection of the metacentric height 
actually possessed by the Royal Sovereign class have been 
stated above. 

5. Bilge Keels.—In this connection reference may be 

made to the reasons which led to the decision not to fit 
bilge keels to the Royal Sovereign class during construc- 


tion. Noone has more strenuously urged the utility of | check put upon the rolling of a ship to which they are 


bilge keels than myself. But while it is undoubted that 
they can never do harm, and in many cases may do great 
good in limiting rolling, their influence varies under 
different circumstances. In small ships of quick period, 


and in ships of moderate weight and moment of inertia, 
they are likely to prove most beneficial. In slow-moving 
ships of great inertia the influence of bilge keels must 
clearly be less felt, and may be very small. That influ- 


arc of oscillation. 


rough the water, 
he period of the oscillation. 


tance from the axis of rotation, and their rate of motion | view that two vessels of exceptional steadiness, the 
which rate is governed by the arc of | Hercules and the Sultan, were practically without bilge 
Since, | keels, the side keels being ve’ 
within considerable limits of oscillation, ships are practi- | over it was obvious that if bilge keels could be omitted 
cally isochronous in their motions, the mean rate of | it would greatly facilitate docking the ships. 
motion of bilge keels through the water varies with the 
In other words, fluid resistance to the | the — and she will be tried in company with other 
motion of the bilge keels has a small value and moment | ships of the class. Provided that these trials are made 
about the axis of rotation in a slow-moving ship until con- | under the same conditions of lading in all the ships, the 
‘results will be very valuable. Should the keels prove 


shallow in depth. More- 


As an experiment bilge keels have now been fitted to 
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_ Moreover, with a given moment about the axis of rota- 
tion of fluid resistance to the motion of bilge keels, the 


attached depends upon the weight, the stiffness, and the 
moment of inertia of the ship. It may happen, there- 
fore, in large slow-moving ships that the influence of the 
largest practicable bilge keels will be scarcely felt until 
considerable angles of rolling are reached. 

This appeared to be the case in the Royal Sovereign 
class, and it was, therefore, decided not to fit bilge keels 
atthe outset, until experience had been gained at sea 








ence depends upon the area of the keels, their radial dis- 


with the ships. In thus deciding, the fact was kept in 


“7 oN 


sensibly advantageous, they can easily be added to the 
sister ships. 

It is unnecessary to repeat what has been said above 
with reference to the supposed influence of cross-sectional 
forms upon resistance to rolling. The analysis of a large 
number of rolling experiments on ships of very different 
cross-sectional form has shown that the portion of the 
resistance contributed by the midship parts of the length 
is small when compared with those portions of the resist- 
ance due to the deadwoods and flat surfaces, while surface 
disturbance greatly exceeds both of these factors. 

One remark may be added. In recent years the battle- 
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ships of the Royal Navy have, for the most part, been | deal with the case of the Resolution, which was so much 


constructed with low ends. 
rolling immerse the edges of the low decks and greatly 


Hence moderate angles of | before the public in January last. 
It will be convenient here to recapitulate the broad 


increase resistance to rolling. There can be no question conclusions in regard to the rolling of ships, which have 
but that this deck resistance is a valuable feature in | been established by theoretical investigation, and con- 


limiting oscillation under many circumstances. 
In high-freeboard vessels of the Royal Sovereign class | four years that have — 

there is no corresponding element of resistance to roll- | brought his new theory 

On the other hand, the high freeboard and great 

height of guns increases fighting efficiency, the power of | ratio of her 

maintaining speed in rough water, and comfort to all on | the waves which produce rolling. 

board. Under circumstances when the low-freeboard ships 

have to be battened down, or when they can fight their is an important factor in the rate of accumulation of roll- 

guns with difficulty, the high-freeboard ships suffer from ‘ing and its maximum amplitude. 

no similar drawbacks. 


aie 





2 ee 


| firmed by experiment and observation during the thirty- 
since the late Mr. W. Froude 
efore this Institution. 

1. The behaviour of a ship depends chiefly upon the 
riod of oscillation to the apparent period of 


2. Theslope of the waves, their ratio of height to length, 


3. The resistance offered by water to the rolling motions 
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6. Behaviour at Sea.—Experience at sea with the new’! of ships is most influential in limiting rolling, and any 
battleships has been very limited, except in the case of means available for increasing that resistance and the 
the Royal Sovereign, which was commissioned in May, | “rate of extinction ” of rolling must be beneficial. 
1892, as flagship of theChannel Squadron. The sister ships, | 
Empress of India and Resolution, were commissioned 9 } 


— with that squadron in September and December | which synchronises with her natural period of oscillation 
Fleet in June, 
ship on that station in October ; 
sage out these ships 
Atlantic, 
one must turn for information as to behaviour over any | 
considerable 
weapon under various conditions of wind and sea, no 
ir ap; 


ship or 
the facts for the 





4. For any ship the condition tending to produce the 
heaviest rolling is that when the waves her at a rate 


The turret ship Hood joined the Mediterranean | in still water. Apart from the action of resistance, the 
1893, and the Ramillies became the flag- | successive impulses of a regular series of synchronising 
but except on the pas- | waves would increase the amplitude of the oscillations so 
have not had experience in the! rapidly that any ship must be capsized in a very short 
It is to the Royal Sovereign, therefore, that | time. 

5. Every ship, no matter what her size and period of 


period. Apart from long-continued ex- oscillation, is liable to this condition of synchronism. It 





' and moment of inertia of the ship. That is to say, the 





: an may occur with a beam sea of period identical with her 
possible of the true qualities of any own, or it may result from the course and — being | 
propose, therefore, to briefly summarise | such as to produce synchronism with waves of dissimilar 
Royal Sovereign, and subsequently to! period. In fact, allowing for the infinitely varied condi- 


—— is 


tions of sea necessarily encountered, no ship can alto- 
gether escape from heavy rolling. 

6. Experience has confirmed the deduction from mathe- 
matical investigation that ships which are slowest in their 
still-water oscillations, as a rule, are steadiest at sea. 

7. For slow-moving ships, of long still-water periods, 
the condition of synchronism is sometimes reached in a 
long and very lc w swell, with practically no wind. This 
swell results frcm waves which have travelled long dis- 
tances, from the storm region in which they were formed, 
and in transit have been greatly degraded in height, while 
retaining considerable length and period. 

8. When rolling is seb up in ships by the passage of 
waves, it may be anticipated that the heavier ships, with 
greater moments of inertia, will accumulate the largest 
— of oscillation. 

his is readily understood, apart from mathematical 
demonstration. Each wave as it passes tends to increase 
the oscillation, and the increment isdependent upon the 
wave-slope, while it is little influenced by the size or 
weight of the ship, if the waves are of great length in 
proportion to the dimension of the ship (usually her 
breadth) presented to the wave advance. On the other 
hand, the effect of water resistance in limiting oscillation 
depends, as previously explained, upon the relation of its 
moment about the axisof rotation to the righting moment 





























































moment of the water resistance becomes relatively less as 
the weights and inertia of ships increase, and conse- 
quently in two ships of identical period exposed to the 
same waves (say, synchronising in period, or nearly so) 
the larger ship of greater inertia will reach larger angles 
of oscillation. 

Bearing in mind these conclusions from long experience, 
we may pass to the summary of facts respecting the actual 
behaviour at sea of the Royal Sovereign. ; 

During the first eight months the ship was on service 
there was no report in regard to her rolling, and the only 
statement in regard to her behaviour was to the effect 
that off the coast of Ireland, in the Atlantic swell, she 
_ compared very favourably with vessels of the Admiral 
class, 

In January, 1893, during a passage from Plymouth to 
Vigo, the ship encountered a long, low swell, which set 
her rolling ; and in the cruise which followed, to Madeira 
and back, very similar conditions prevailed. The striking 
feature in this case, which naturally attracted great 
attention, was that so large a ship should be set rolling 
by what would ordinarily be treated as a smooth sea, 
when smaller ships of less period were practically un- 
affected. Careful observations were made of the character 
of the swell which produced these results. It was found 
that with lengths varying from 450 ft. to 700 ft. were 
associated heights varying from 6 ft. to 12 ft., and it 
became obvious that these waves were so related in 
period to the period of the Royal Sovereign that rollin 
necessarily resulted, while ships of less period remaine 
steady. ‘This was no new phenomenon, as I will explain 
hereafter. 

The actual angles of rolling on this occasion were not 
considerable, as the following summary of observations 


will show: 
Inclinations on Each Side of Vertical. 
Mean. Maximum. 

Deg. Deg. 
January 18, 1893 4.6 9 

* 19, ;, 8.5 13.5 

» 20,45 2 45 
February 11, ,, 8.5 16 
‘ 7 ll 


It will be understood, of course, that the maximum 
angles of inclination only occurred at intervals, the rolling 
passing through ‘phases ;” mean inclinations are the 
fairer measures of average behaviour. 

After this cruise under the conditions described no 
further reports of rolling were received until the end of 
December, 1893. The squadron was then proceeding 
from Gibraltar to Arosa Bay, and encountered a heav 
swell, in perfectly fine weather with an otherwise smoot 
sea. The apparent period of the waves was found to 
vary from 13sec. to 15 sec. ; the period of oscillation of 
the Royal Sovereign class (double-swing) being 15 sec. to 
16 sec. The lengths were estimated at 650 ft. to 960 ft., 
and the heights at 10 ft. to 15 ft. In this case, theie‘ore, 
there was a close yon to synchronism in the periods 
of the waves and the big ships, the Empress of India 
being in company; while the quicker-moving ships were 
more advantageously situated. In the following Table 
are given a set of simultaneous observations for the ships 


of the squadron : 
Inclinations on Each Side of the Vertical 
Mean. Maximum. 

6. 6. 
Royal Sovereign 7 11.5 
Empress of India 5.9 10.5 
Immortalité 2.8 5 
Narcissus... 3 7 
Bellona 6.2 13.2 


The Rodney was in company, but did not take simul- 
taneous observations on the occasion described in the 
Table. 

Taking all the observations made at various times 
during this day, and disregarding changes which may 
have occurred in the course and speeds of the ships, or 
changes in the state of the sea, the following summary 
represents the facts : 


Mean Inclination on Each Side of the Vertical. 
Deg. 
6.8 


Royal Sovereign . 
9.4 


Empress of India 
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Deg. 
Immortalité 3 
Narcissus 3.3 
ney ... 5.8 
Bellona ... 6.1 


In order to illustrate the general character of the motion 
of the large ships, the gradual increase in amplitude, 
attainment of a maximum inclination, and subsequent 
gradual decrease, Fig. 11 has been prepared from a series 
of actual observations. 

One feature in the accumulation of rolling under the 
trying conditions of synchronism is the apparent sudden- 
ness with which comparatively large angles of inclination 
may be accumulated. Here, again, theoretical investiga- 
tion anticipates observation. Apart from the action of 
resistance, the passage of each synchronising wave should 
add an angle equal to about three times its maximum 
slope to the range of oscillation. In the long low swell 
which synchronised with the Royal Sovereign class, the 
maximum slope was about 3 deg. only, corresponding 
to an increment in range, apart from resistance, of more 
than 9 deg. for each wave. There would be four waves 
passing in a minute; and it is easy to understand, there- 
fore, in how short a time considerable angles of rolling 
may be reached, especially in a slow-moving ship, where 
resistance acquires no great moment until there is a good 
swing. 

When the Royal Sovereign and Empress of India were 
placed beam on to the swell, and a series of nearly regular 
waves of sychonising periods passed the ships, much 
larger inclinations were reached at times than are shown 
in the foregoing Tables, The maximum inclinations 
recorded under these very trying conditions were about 
25 deg. to 30 deg, which is undoubtedly heavy rolling, 
and has naturally been made the subject of adverse 
remarks. 

It may be well to explain, therefore, that this kind of 
behaviour has been experienced long ago, under very 
similar circumstances, in vessels having unsurpassed re- 
putations for average steadiness, and about the same 
periods of oscillation as the Royal Sovereign class. In 
this connection I will venture to quote a passage from my 
‘* Naval Architecture,” published nearly twenty years 
ago: 

‘* No feature in the behaviour of ships is better esta- 
blished that that heavy rolling results from equality, or 
approximate equality, of the period of the ship and the 
period of waves, even when the waves are very long in 
proportion totheir height. Many facts might be cited in 
support of this statement, but a few must suffice... . 
Vessels of the Prince Consort class were made to roll very 
heavily by an almost imperceptible swell, the period of 
which just synchronised with that of the ships [for a 
double roll]. On one occasion the Achilles, a vessel having 
a great reputation for steadiness, rolled more heavily off 
Portland in a dead calm than she did off the coast of Ire- 
land in very heavy weather. Mr. Froude reports a very 
similar circumstance as having occurred [in the Channel] 
during trials with the Active. And, lastly, during the 
cruise of the combined squadrons in 1871, when the 
Monarch far surpassed most of the ships present in 
steadiness in heavy weather, there was one occasion 
when, doubtiess through the action of approximately 
synchronising periods, she rolled more heavily in a long 
swell than did the notoriously heavy rollers of the Prince 
Consort class.” 

The Hercules, as a rigged ship, was remarkable for 
average steadiness of platform. Yet on some occasions, 
in a swell very similar to that which set the Royal 
Sovereign class in motion, she rolled to angles of 25 deg. 
and 30 deg. on each side of the vertical. Similar ex- 
pees has been obtained with the Inconstant and other 
vessels, 

These instances are not quoted for the purpose of 
diminishing in the least degree the important influence 
upon fighting efficiency of steadiness of platform in war- 
ships. It is not a possibility, however, to secure absolute 
steadiness under all conditions of sea, for the reasons given 
above. The designer, therefore, must fall back on experi- 
ence, and endeavour to secure average steadiness. His aim 
is to give to a new design about the same period of oscil- 
lation as was possessed by ships of proved good behaviour. 
In the design of the Royal Sovereign class, as already 
explained, it was intended to approximate to the period of 
ships like the Hercules and Monarch. This has been 
accomplished, and it is important to note that in the ships 
as they now go tosea, by additions of coal and feed water, 
the stiffness has been increased, and period correspond- 
ingly quickened. With the weights on board originally 
contemplated as ‘‘normal,” the period would be about 
7 per cent. greater than in the deep-laden shi As they 
now have periods of about 15 sec. when deeply laden, 
this would mean an increase of about 1 sec. in the time 
for a double oy 

This may be thought a refinement by some persons, 
but it is by no means the case that such differences in 
period do not affect behaviour. In fact, observations 
made in the Royal Sovereign class, with varying condi- 
tions of stowage of coal and feed water, show such 
oe ag in stiffness and period to have quite appreciable 
effects. 

Small changes in course and speed relatively to syn. 
chronising waves also produce marked results on roll- 
ing. Asan illustration, I may take a recent observation 
made by the Royal Sovereign. With swell abeam, the 
mean inclination to the vertical was about 9 deg., and 
maximum (occasionally reached) 18 deg. With the 
swell two points before the beam, the mean inclination 
was about 54 deg., and the maximum 104 deg. With 


swell four points before the beam, the mean inclination 
was about 4 deg., and maximum 94 deg. 
Further reports on obeervations of rolling were made 


after the passage of the Channel Squadron from Vigo to 
Madeira in January last. There is no new feature requir- 
ing detailed notice. Throughout there was a long, low 
swell, or a confused sea. On the whole, the Royal 
Sovereign class rolled less than in the December cruise, 
the wave periods not approaching so closely to 
synchronism. An analysis of the figures shows that the 
mean inclinations to the vertical averaged about 6 deg. 
for the class. Inclinations exceeding 15 deg. are not 
reported for the Empress of India during the period of 
observations, and are only twice mentioned for the Royal 
Sovereign, and three times for the Resolution. On one 
occasion the Resolution reached an inclination of about 
31 deg.; and the Royal Sovereign on one occasion reached 
21 deg. These were altogether exceptional rolls, and 
must lows resulted from some special condition of the 
sea at the time, although no details appear in the reports. 

All the reports on the class speak of the rolling motion 
of the ships as remarkably easy, free from jerks, and with 
quick recovery from extreme inclinations. This was 
anticipated from their form, period of oscillation, and 
conditions of stability. 

Summing up the facts, so far as they are in my posses- 
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sion, ib appears that during the period of her service, now 
approaching two years, the Royal Sovereign has, on the 
whole, proved herself steady and well-behaved at sea. 
The heaviest rolling of the class has occurred under the 
conditions of a long, low swell synchronising, or approxi- 
mately synchronising, with their period of oscillation. 
In this respect the class resembles the Hercules, Monarch, 
and other ships of remarkable average steadiness and 
about equal period. Under such circumstances, the great 
inertia of the Royal Sovereign class, inevitable with their 
offensive and defensive arrangements, occasionally tends 
to produce considerable angles of inclination. A very 
moderate change_ of course produces considerable reduc- 
tion in rolling. 
Unsteadiness of platform under these conditions is 
clearly a drawback. There is no question of danger 
as is explained hereafter. The edge of 
| upper decks has been onl just awash when the vlling 
has been heaviest in a long swell, Experiments are 
about to be made with bilge keels in one of the vessels, in 
order to determine whether the increase in resistance 
thus obtained will sensibly diminish rolling. 
All past experience shows that ships having periods of 
15 sec. to 16 sec. for a double swing are, as a rule, excep- 
tionally steady at sea. The Royal Sovereign class have 
about that period, and there is nothing whatever in their 
under-water form or stability to make their behaviour 
differ from that of their equally slow-moving predecessors. 
Their greater inertia is the new and inevitable condition 
of the designs. Further experience is required to deter- 
mine the relative steadiness of the class under average 
conditions of sea, 
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In concluding this section, I desire to place on record 
our great indebtedness to the naval officers serving in the 
Royal Sovereign class for the valuable observations they 
have made and recorded. Captain Hammill, of the 
Royal Sovereign, deserves special thanks for the infor- 
mation he has afforded, as well as for many valuable sug- 
gestions. Having to go beyond precedent necessarily 
involves new conditions. Whatever care or skill may 
have been bestowed on a design, nothing but actual 
experience can show whether or not it is successful. Much 
as we have learnt respecting the behaviour of ships, there 
are still many obscure points, and in elucidating these 
naval architects must depend upon naval officers for facts 
as to the conditions of sea and the performances of ships. 

7. Behaviour of the ‘‘ Resolution” in December, 1893.— 
The case of the Resolution is quite distinct from that of 
the other ships of the class, and it has m so promi- 
nently before the public that I propose to state the facts 
briefly. It will be understood that a full discussion of 
the incident is not intended, nor indeed is it possible for 
one holding my official position to attempt it, for reasons 
that will be obvious. : 

The Resolution, a newly commissioned ship, left Ply- 





ss 
Fig.10. . 
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mouth at 2 p.m. on December 18 last to join the Channel 
Squadron at Gibraltar. On December 23, at 9 a.m., she 
arrived at Queenstown. 

According to the newspaper accounts, the ship had 
been seriously strained in structure by heavy rolling, 
reaching to angles of 30 deg. or 40 deg. from the vertical. 
Dangerous leaks had been developed, and she could only 
be kept afloat by continued pumping. Considerable 
repairs were said to be required, and it was alleged that 
she was in such a state that she could hardly proceed 
without risk as far as Plymouth or Portsmouth before 
being taken in hand. Graphic accounts followed of the 
terrible weather which had been encountered, of the un- 
satisfactory behaviour of the ship, the great discomforts 
suffered by all on board, and the immense quantities of 
water which were said to have passed down into engine- 
rooms and stokeholds. In short, the impression was pro- 
duced, and ibly still remains in many minds, that 
the Resolution had a narrow escape from disaster, and 
her behaviour was considered the more unsatisfactory 
seeing that the torpedo gunboat Gleaner, which was in 
her company, had proceeded to her destination, while the 
big ship put back. 

ow for the facts. It has been stated by the repre- 
sentative of the Admiralty in the House of Commons 
that the captain of the Resolution, in the exercise of his 
undoubted discretion, put back to Queenstown because he 
considered it the wiser course, having regard to the pos- 
sible continuance of bad weather, and the quantity of 
coal remaining on board. 

The —eorueoae to Devonport, and a careful survey 
was made by the officers of Devonport Dockyard, who had 
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nothing whatever to do with the construction or fitting 
out of the Resolution. This survey established the entire 
absence of any working or weakness in her structure. 
Various fittings on or above the upper deck and outside 
the ship were damaged or washed away by the sea. The 
bridges, which are merely light superstructures at a con- 
siderable height above the shelter deck, showed some 
small signs of movement, but nothing of any importance. 
There were no serious leaks anywhere. One or two places 
were found where small fittings had been attached to 
the sides, and the rivets were not absolutely water-tight. 
A few local defects in deck planks had permitted trivial 
leaks to occur here and there. Some small leakage also 
occurred at gun ports, deck pipes, and other openings 
| er aap with covers that had been thoroughly tested 

uring construction, but were apparently not so well 
secured as they might have been when the storm was 
encountered. In dealing with such fittings, experience 
counts for much, and a newly commissioned ship is 
always ata disadvantage. Other fittings which were in 
place need not have been there under the circumstances, 
arrangements having been made for stowing them in safe 
positions at sea, or when bad weather was anticipated. 
The covers to the forward barbette gun-wells were washed 
away by thesea, not because they were not strong enough, 
but because they were not properly secured ; and this 
areas led to the entry of water through the bar- 

ette. 

The best possible evidence to those conversant in such 
matters of the trivial and unimportant character of the 
defects arising from this experience of the Resolution is 
found in the fact that they were all made good—including 
repairs to damaged fittings and renewals of fittings lost— 
for the sum of 440/. 

There is no evidence that large quantities of water, 
much less dangerous quantities, passed into the interior. 
Before the hatches were battened down amidships a sea 
broke on board, and some water found its way down to 
the main deck and into the engine-room, but this did not 
recur after the battening down. Discomfort there was, 
no doubt, during the three days the ship was battling 
with the storm ; but that is a common experience, and 
not peculiar to warships. It has come to my knowledge 
that two large p ger 3 which were crossing the 
Bay about the same time had a very similar experience, 
but they continued their voyages, and I have not seen any 
comments in the Press in regard to their behaviour. The 
storm was undoubtedly severe, and the sea was excep- 
tionally high and steep for a considerable time. 

After passing Ushant early on the morning of the 19th, 
the Resolution had a swell on the beam, which caused 
her to roll considerably. The wind, which was south at 
starting, veered during that morning to west, and then to 
north-west. She was kept on her course for seven or 
— hours, until about 7 p.m. Two exceptionally heavy 
rolls then occurred, and the sea broke over the upper deck 
amidships. The hatches were not battened down at the 
time, and water passed through them on to the main deck 
and into the engine-room, as above described. After this 
happened the ship was brought head to sea, gear secured, 
and battening down completed. She then resumed her 
course ; but, as she again began to roll considerably, she 
was once more brought head to sea and there kept steam- 
ing slowly. This happened about 9 p.m. on December 19. 

The swell increased and the wind freshened during the 
night. By 8 a.m. on December 20 it was a whole gale, 
with tremendous squalls. Measurements of the waves 
were made that day with all the care possible under 
the circumstances. Accurate measurement, especially of 
length, was hardly possible. The wave heights were ob- 
tained by horizon observations, and are probably more 
nearly correct. Heights of 42 ft. were observed from 
hollow to crest, and lengths of 300 ft. from crest to 
crest. The exceptional steepness of these waves will 
appear from the fact that extensive observations have 
fixed the average height of large Atlantic storm waves 
at one-twentieth of the length ; so that waves 42 ft. high 
would be over 800 ft. long. Similar observations give 
15 ft. as the average height for waves 300 ft. long. No 
doubt in this instance, as in many others, where the wind 
has veered during a long-continued storm, there were 
independent series of waves running in different direc- 
tions and superposed on one another, which would 
account for the height and steepness of the waves 
observed. 

The ship was kept head to sea until 4 p.m. on Decem- 
ber 21, when the swell had begun to drop somewhat, but 
was still from the north-west. Measurements of waves 
that morning showed heights of 26 ft. to 30 ft., and 
lengths estimated at 280 ft.—still a very steep and heavy 
swell. A northerly course was then shaped ; and, as the 
swell decreased gradually during the night, on the morn- 
ing of the 22nd the ship proceeded to Queenstown. On 
arrival she had over 450 tons of coal on board, having 
left Plymouth with about 790 tons. 

‘There are two stages to be considered in this narrative. 
First, that during which the ship was exposed for some 
hours to a swell abeam, described as moderate, but said 
to produce occasional heavy rolling. This resembles the 
case above discussed for the Royal Sovereign class ; and 
in his report the captain of the lution expressed the 
opinion that the cause of rolling was approximate syn- 
chronism between the period of the ship and that of the 
waves, 

The second stage is that where the ship was kept head 
to the sea. Her behaviour under these circumstances is 
reported to have been most satisfactory. She was very 
buoyant, rode well over the very heavy sea, and pitched 
easily. At times she rolled considerably, which is not 
remarkable when the state of the sea and its confused 
character are taken into account. 

It is reported also that under these conditions the oscil- 
lations were quite different from those which occurred 








when the swell was abeam. In the latter case the rolling 
gradually increased, reached a maximum, and then 
gradually diminished —completing a ‘‘ phase,” in fact, like 
that represented in Fig. 11. Head tosea the ship is stated 
to have “‘lurched ” at once, or nearly so, to her maximum 
inclination, and then to have gradually lessened her 
swing in succeeding oscillations. This is what would be 
anticipated from the position she occupied in relation 
to the short steep sea, and the pitching and ’scending 
motions impressed upon her. Under these circumstances 
there weal necessarily be great variations in the distri- 
bution of the buoyancy as compared with still water, and 
considerable temporary reductions in transverse stability, 
which would account for the occasional heavy lurching. 
Moreover, there must have been very severe longitudinal 
bending moments on the structure, and it is most satis- 
factory to find that there was no indication whatever of 
working or weakness. 

Another fact of great importance must bestated. There 
is no trustworthy evidence of the angles through which 
the Resolution rolled on this occasion. The only obser- 
vations recorded were made with a short, quick-moving 
pendulum placed in the chart-house, at a height of 35 ft. 
to 40 ft. above water. I need not dwell upon the possible 
errors of pendulums so placed in a ship rolling among 
waves. Cases are on record where the indications of 
pendulums, similarly placed in ships of about the same 
period, have been twice the true angles of oscillation, ob- 
served simultaneously by trustworthy methods. In fact, 
no experienced naval officer trusts pendulum observa- 
tions, spirit levels, or gravitational instruments of any 
kind for use at sea. 

One cannot fix precisely what was the actual error of 
the pendulum in the Resolution. But it is certain that 
its movements placed at such a height must have grossly 
exaggerated the rolling of the ship. When angles of 
inclination of 30 deg. or 40 deg. are said to have been 
indicated by, or estimated from, the movements of the 
pendulum, the actual angles must have been much less, 
and may have been only half what was shown on the scale. 

It is important to note also that, even had these great 
angles of inclination been reached, there would have been 
no reason for apprehension of danger to the ship. The 
curves of stability (Fig. 2) show that the maximum right- 
ing moment occurs at an inclination to the vertical of 
37 deg., and that instability is not reached until the 
inclination exceeds 60 deg. There isa popular impression, 
no doubt, although an absolutely erroneous one, that if a 
ship is inclined past her angle of maximum stability, she 
will capsize. To this Institution I need not explain that 
even in aship with large sail power, and exposed to squalls 
of wind, there may be no danger in angles of inclination 
much exceeding that at which the righting moment 
reaches its maximum. But when, as in the case of the 
Resolution, there are no sails, and the inclining force of 
the wind on the broadside is relatively so small, there is 
a much greater margin of safety. 

In Fig. 7 a cross-section of the Resolution is given for 
an inclination, in still water, of 40 deg. to the vertical. 
At this inclination the righting moment, for all practical 
purposes, may be considered as maintaining its maximum, 
and has a value of more than 30,000 foot-tons. This is 
the greatest angle of roll which, by pendulum or estimate, 
has been attributed to the Resolution. For the reasons 
just stated, it is practically certain it was never approached. 
Had it been approached, the upper deck must have been 
invaded by the sea to a much greater extent than actually 
happened. 

Among waves, the rise of the sea, as well as the rolling 
of the ship, necessarily influences the amount of water 
which comes on to the deck. This fundamental truth is 
often overlooked, and in some discussions on the Resolu- 
tion’s behaviour, this has been done. Simply to illus- 
trate the well-known fact, Figs. 8 and 9 have been pre- 
pared. The latter shows the Resolution beam-on to 
trochoidal waves of the heights and lengths said to have 
been observed on December 20, but to which she was then 
kept bow-on. The maximum slope of the waves is 26 deg., 
and an inclination to the vertical of 8 deg. would then 
immerse the top of the bulwarks. In this position the 
corresponding angle on the curve of stability for measur- 
ing the righting moment would, of course, be 34 deg. 

Fig. 8 shows the Resolution beam-on to an Atlantic 
storm wave 600 ft. long and 30 ft. high, the maximum 
slope being 9 deg. Here an angle of inclination to the 
— of 25 deg. would bring the top of the bulwarks 
awash. 

In practice, of course, waves have not the regular forms 
shown on the diagrams, nor are successive waves of 
identical size and height. The “rise of the sea” on occa- 
sional waves ina series often considerably exceeds the 
average rise, and in a confused sea formed by ——— 
series these variations in height are very striking. Even 
with my limited opportunities for studying wave-pheno- 
mena, this has been much impressed on my mind, and 
experienced naval officers have frequently drawn atten- 
tion to the same fact when the assumptions made in the 
—— theory of rolling have been explained to 
them. 

Fig. 10 has been constructed on the hypothesis of two 
superposed series of waves, one 600 ft. in length by 20 ft. 
in height, and the other 300 ft. by 20 ft. in height. 
At certain times the ship on such a compound wave, 
if broadside on, might immerse her bulwarks at an 
inclination of 18 deg. If end on, the wave crests passing 
rapidly, might also rise considerably above the bulwarks, 
and come on to the upper deck. 

The presence of water in considerable quantities, at 
times, on the upper deck of the Resolution cannot, there- 
fore, be etal Hg as any proof that the ship approached 
the angles of inclination indicated by the pendulum ; 
much more moderate angles, under the circumstances de- 
scribed, would have produced this result, 





It is undoubted that the ship at times rolled consider- 
ably, and that the Gleaner, although of small dimensions, 
made better weather of it when beam-on to the swell first 
encountered. The Gleaner is said to have “* risen over 
the beam swell and sea likea cork,” which is what would 
be anticipated from the fact that she is a quick-moving 
ship, her period being only one-third to one-fourth that of 
the Resolution. On the swell which synchronised with 
the movements of the latter and accumulated rolling, 
the Gleaner could move so quickly as practically to 
accompany the waves. Every one knows that under such 
circumstances the smaller ship is likely to have an ad- 
vantage; but it is equally true that under most condi- 
tions the larger and slower-moving ship will be better 
behaved than the smaller, and more capable of maintain- 
ing her speed. 

The Resolution was, in fact, put to a severe test at the 
— commencement of her service, when those on board 
had not grown familiar with the vessel, and particularly 
with the fittings provided for usein rough weather. She 
was not fully prepared when the sea first broke on 
board, and the washing away of certain fittings which 
were not well secured, or which were left in place instead 
of being stowed, permitted water to pass below. This 
involved discomfort, but not danger ; and the statements 
to the contrary are unfounded. So are the accounts that 
were published in regard to the straining and leaks pro- 
duced by the rolling. As to the extent of the rolling, 
there is no exact information, but there was undoubted 
exaggeration in the published reports. 

8. Performances under Steam.—In the design it was 
proposed to develop 9000 horse-power on the natural 
draught contractor’s trial of eight hours, the correspond- 
ing speed being about 16 knots; and on the four hours’ 
forced draught trial to develop 13,000 horse-power, the 
corresponding speed being 174 knots. 

The Royal Sovereign, being the first completed ship of 
the class, was chosen for the purpose of comparing esti- 
mates with actual performances. She was brought to 
her designed load-line, and was practically ready for 
service when the trials were made. On the eight hours’ 
trial the mean indicated horse-power was 9667, with 
.39in. air pressure in stokeholds ; the revolutions averaged 
97 per minute. During the trial four runs were made on 
the measured mile at Stokes Bay. The mean number 
of revolutions per minute on these runs was 99, the 
mean power 9780 horse-power, and the mean speed 
16.77 knots. On this basis, the mean speed for the eight 
hours was 16.43 knots, including the turns made as the 
ship ran her trial. 

It may be worth mentioning that the speed by log on 
this trial was 16.32 knots, showing a fair agreement with 
actual performance. Of course, this agreement was 
accidental, since it is fully recognised that many circum- 
stances seriously affect the indicationsof the log. But it 
is the custom of the service to have the log running when 
ships are under weigh, and to record their indications. 
Not unfrequently in published accounts of trials one sees 
the log speeds given without any notation of the mode 
of speed measurement ; and in some instances I have 
observed detailed criticisms of relative performances 
based on log speed records which were altogether un- 
trustworthy. A far better method of approximating to 
speeds when making long runs is, undoubtedly, to deter- 
mine the curves of revolutions for speeds by progressive 
trials, and to use these results, instead of any log yet 
available. 

On the forced draught trial, the Royal Sovereign was 
run up Channel and back in deep water, and over a known 
distance. For three hours’ continuous steaming the mean 
revolutions were 106.3, the mean development was 
13,360 horse-power, with 1.6 in. air pressure in stokeholds, 
and the speed (by revolutions) was 18 knots. I may add 
that this result was checked by a comparison of the 
‘coefficients of propulsion” obtained from the model 
experiments, at 16} and 18 knots. 

It will be seen, therefore, that the anticipations of the 
design were fully realised in regard to the speeds corre- 
sponding to the specified powers, and that the actual 
development was above the specified both for natural and 
for forced draught. 

As all the ships are of identical form, and the screws of 
the same type and dimensions, nothing was to be gained 
by repeating the trials for s , and incurring the 
expense of ballasting in order to bring them down to their 
designed load-lines. It was decided, therefore, that the 
contractors’ trials on the remaining ships should be 
limited to the developmant of power under the specified 
conditions, care being taken to immerse the screws suffi- 
ciently. he ships were run at draughts and displace- 
ments lighter than their completed draughts, varying 
from 24 ft. 1 in. mean draught and 12,100 tons dis- 
placement up to 26 ft. 11 in. mean draught and 13,500 
tons. The Royal Sovereign was tried at 27 ft. 6 in. 
draught and about 14,200 tons displacement, 

On the natural draught trial o‘ eight hours’ continuou' 
steaming the developments variei from 9180 to 960 
horse: power, the air pressures in stokeholds varying from 
.2 in. to.5in. of water. The specification provided for 
9000 horse-power with .5 in, air pressure. 

In the later ships it was decided not to push the forced 
draught trials so far as had been done in the Royal 
Sovereign, but to limit the development to 11,000 horse- 
power. With this limitation it was possible to set the 
valves so as to favour economy in the use of steam at 
ordinary working speeds, and to increase the efficiency 
under general service conditions, when the air pressure in 
the stokeholds would be not more than.5 in. ith ordi- 
nary coal and stoking the specified natural draught power 
(9000 horse-power) would not be exceeded, and not often 
reached, so that 11,000 horse-power gave a good margin 
in the engine department. The steam-producing power 
of the boilers, of course, remained unchanged. 
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The mean development on the four hours’ trials varied 
from 11,300 to 11,600 horse-power. The air pressure 
varied from .35 to 1 in. : 

No trustworthy observations of speed were made, but 
the logs were run as usual. Attempts have been made 
by some persons to analyse and compare the results, on 
the assumption that the speeds were correctly measured. 
All these attempts simply represent so much waste work. 

In my paper of 1889 I explained that the greater length 
of these ships would favour economy of power at the 
higher speeds, as compared with what had been accom- 
plished in vessels previously built. This has been fully 
realised on trial, and the following figures are of in- 
terest : 

The Trafalgar, 345 ft. in length, and of 12,000 tons dis- 
placement at the trial draught (274 ft. mean), required 
8440 horse-power for 16.22 knots, and 12,900 horse-power 
for 17.28 knots. The Howe, 325 ft. in length, 9600 tons 
displacement at the mean draught of 26 ft. 8in., required 
8230 horse-power for 15.9 knots, and 11,600 horse-power 
for 16.9 knots. The Royal Sovereign, 380 ft. in length, 
and about 14,200 tons displacement on the same mean 
draught as the Trafalgar, required 9780 horse-power for 
16.77 knots, and 13,360 horse-power for 18 knots. : 

Much might be said in further illustration of the point, 
which was discussed at length five years ago, but these 
figures must suffice at present. . 

From personal observations made during the trials of 
these ships, I can testify that at the higher 2. even 
in smooth water, the greater freeboard of the Royal Sove- 
reign class is a source of sensible economy in propulsion. 
Against the high bow the waves can maintain themselves 
when once formed, whereas in the vessels of low free- 
board a wall of water is gradually raised above the upper 
deck level, until it-reaches such a height that it falls over 
upon the deck, and has to be recreated. In a moderate 
sea the conditions are still more favourable to the ships 
with high bows, and the maintenance of speed in rough 
water is greatly superior. 

We are accustomed to adverse criticism of measured- 
mile performances, which are of great value for many 
purposes, although no one supposes them to represent 
what can be done on long-distance steaming. - Fortu- 
nately it is now possible to refer to a thorough test of 
the Royal Sovereign on a trial made from Plymouth to 
Gibraltar in October last. The run extended over 72 
hours, and was made in fair weather, except for a few 
hours towards the end, when head winds and some sea 
were encountered. The mean speed for the 72 hours was 
15 knots ; the mean power was 8180—90 per cent. of the 
specified power. This is an excellent result, most credit- 
able to the engineer officers and their staff. As regards 
the speed, it is proper to note that the ship started with 
a considerable op of coal and stores, drawing about 
284 ft., and having a displacement of about 14,900 tons. 
Her consumption of coal for steaming was 484 tons, and 
for all purposes about 500 tons. Hence her mean dis- 
placement for the run was about 14,650 tons. Abt this 
speed, therefore, the maximum coal supply (1450 tons) 
would suffice to cross the Atlantic at a speed of 15 knots. 
This is probably an unrivalled performance for a battle- 
ship. The rate of coal consumption was 1.84 lb. per 
indicated horse-power per hour. 

It is interesting to compare this cae on a long 
run at sea with that of some other battleships when tried 
on the measured mile for short periods and with every- 
thing at its best, as an indication of what has been ac- 
complished in the direction of economical propulsion. 
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At cruising speeds also the Royal Sovereign has done 
well. When steaming at a speed of 7.6 knots per hour, 
the expenditure of one ton of coal suffices to drive her 
enormous weight (over 14,000 and more than 7 knots, 
less than 1000 horse-power being indicated. For 10 knots 
speed about 2500 horse-power is required, and an expendi- 
ture of one ton of coal would drive the ship about 44 knots 
in fair weather with bottom clean. 

Trials have been made as to the most economical mode 
of propulsion at very low speeds, with the result that it 
has been found preferable, even at speeds of 54 to 64 knots 
per hour, to keep both engines at work rather than to 
work one engine only and usé the helm to keep a course. 

This is a suggestive experiment, taken in connection 
with the economy anti :ipated in some quarters by adopt- 
ing triple screws, in cide to work only the central engine 
at low speeds. : : 

Similar trials made in other twia-screw ships have 
given confirmatory results. 

9. Maneuvring Powers.—The vessels of the Royal 
Sovereign class have proved very handy for their dimen- 
sions, comparing favourably with many ships of less size 
and weight. hey are perfectly under control, answer- 
ing all movements of the helm even at low speeds, One 
remarkable proof of their handiness is to be found in the 
fact that vessels of the class have proceeded under their 
own steam alone, without the assistance of tugs, from 
Plymouth Sound into the Hamoaze, a passage involving 
very awkward turns in limited space and a strong tide- 
way. Turning trials have been made with several of the 
ships, some fully laden, and others light. It need hardly 
be said that differences of draught and trim affect per- 
formance, 





Taking the sea-going condition, it appears that the 
tactical » ret is about five times the length, or about 
'1500 ft. This tactical diameter is practically constant 


for all speeds. The time of turning varies, therefore, 
nearly inversely as the speed. : 

At 12 knots the course can be reversed in about 3.4 
minutes ; at higher speeds in proportionately less time. 

The actual space required for turning is practically the 
same as that required by a number of battleships from 
40 ft. to 50 ft. shorter, and 2000 to 3500 tons less displace- 
ment, and taking the ratio of tactical diameter to length, 
the big ships compare favourably with any battleship of 
recent construction and high speed ; notwithstanding 
their great inertia due to the weights and positions of the 
barbettes and heavy guns. 

Relative Size and Cost of ‘* Royal Sovereign” Class.—In 
my paper of 1889 I explained that the meneney 
large dimensions and displacements of the Royal Sovereign 
class, resulted from the fact that they were designed to 
carry great weights of armour, armament, coals, and 
equipment, at high speeds. As compared: with first-class 
battleships recently built, or now building, for foreign 
navies, they are of Roses displacement tonnage, and some- 
what greater draught. As these foreign ships are intended 
to have about the same speed, while in armour and arma- 
ment they are designed to meet our ships on fairly equal 
terms, it has been assumed in some discussions of the 
subject that our ships are unnecessarily large for their 
intended service. 

To this Institution it is unnecessary to explain how 
fallacious a standard of measurement is displacement 
tonnage, apart from a full statement of what is included 
therein. One requires to know not merely what numbers 
and weights of guns are carried, what are the thicknesses 
of armour and areas protected, but also what are the 
weights of ammunition, coal, stores, and equipment 
included in the nominal displacement—in other words, 
— is the total load carried at the maximum estimated 
speed. 

Fortunately, I have been able to make such a com- 

arison between the details of the designs of the Royal 
era tg class and those of some foreign battleships of 
the same date of nearly equal length, and of about 12,000 
tons displacement. Without going into particulars, I can 
state broadly that the total load in our ships reckoned in 
the displacement, and carried at the maximum speeds, 
exceeds that of the foreign designs by about 1600 tons. 
This excess is almost entirely made up on the items of 
coal, ammunition, stores, and equipment. 

Everyone familar with ship-designing knows how an 
addition to the load, with constant speed, leads to a much 
greater increase than itself to the displacement. But 
apart from this it will be seen that if the Royal Sovereign 
carried 1600 tons less than she does— that is, had an equal 
load with that carried by the foreign ship—she would be 
about 12,500 tons displacement, and would draw about 
24 ft. less thanshedoes. Of course at this lighter draught 
she would have a greater speed also, 

This is only a typical case. In the Royal Navy the 
established policy is to give to our ships greater sea-keep- 
ing power, more coal, more ammunition, more stores. 
Hence, with equal skill in design, equal weights of armour, 
equal numbers and weights of guns, and equal speed, our 
ships must be of greater displacements. 

hanks to our superior economy in construction, the 
costs of our ships compare favourably with those of 
foreign ships. The dockyard-built Royal Sovereigns cost 
about 770,000/, exclusive of establishment charges and 
armaments. The corresponding costs for foreign ships of 
recent construction are from 950,000/ to 1,000,000/. 

**Centurion” and ‘‘ Barfleur.”—The Centurion and 
Barfleur, also built under the Naval Defence Act, may be 
briefly mentioned before concluding, These ships are 
designed specially for service as flagships on distant 
stations, and their draught limited, so that they can pass 
through the Suez Canal. They are wood sheathed and 
coppered. Their length is 360 ft., displacement about 
10,500 tons, maximum speed about 184 knots. On trial 
they have both proved excellent steamers. Their net cost 
(exclusive of armaments) is about 550,000/. 

In them we have an illustration of the price paid in 
reduced offensive and defensive power, when first cost is 
diminished. The —— Sovereign and Centurion ce be 
treated as about equal in s » Manceuvring capability, 
freeboard, coal endurance, and the power of maintaining 
speed at sea.. But to effect a saving of 30 per cent. in 
cost, it is necessary to reduce the calibres of the four heavy 
guns from 13.5 in. to 10 in., and of the secondary armament 
from 6 in. to 4.7 in. The maximum thickness of armour 
on the belt has to be made 12 in. instead of 18 in., and 
that on the barbettes 9 in. instead of 17 in. 

As the designer of both classes, I can say that the work 
on the Centurion was as carefully thought out as that on 
the Royal Sovereign. The ships have been built in the 
same dockyard, and under similar conditions. The com- 
parison is, therefore, fair and complete. And the broad 
result is that, however well adapted the Centurion may 
be for her special service, and capable as she undoubtedly 
is of meeting on equal terms ships of larger size, but 
earlier construction, she is distinctly inferior to foreign 
ships of the first classnow building in offence and defence. 
Her heaviest guns cannot perforate the armour on the 
hulls and heavy gun emplacements of those ships. Their 
heavy guns can readily perforate her defence, 

Seven Centurions can be built for the cost of five Royal 
Sovereigns. I leave to others the discussion of the ques- 
tion whether such a gain in numbers is any adequate com- 
pensation for loss in individual power. 





BELGIAN Roiuine Stock.—The Franco-Belgian Com- 
pany has received an order for rolling stock for the 


salonica and Dedeagatch Railway. The order comprises 
sixty carriages of the German type and twelve vans. 








LAUNCHES AND TRIAL TRIPS. 

THE auxiliary screw steamer John Williams, built by 

essre. Robert Napier and Sons, Govan, for the London 
Missionary Society, went on a trial trip on the 8th inst. 
in the Firth of Clyde. The vessel has been designed by 
Mr. Gilbert 8. Goodwin, Liverpool, and is intended for 
the work of visiting the various islands in the South 
Pacific, a service which has been maintained for nearly a 
hundred years = 4 the society’s sailing ships. To get the 
most economical results on the long voyage of 18,000 
miles, she is rigged as a barquentine, with about 13,000 
square feet of canvas, and has, in addition, a Bevis 
feathering propeller for use when the motive power is 
steam. Her dimensions are: Length over all, 204 ft., and 
on the water-line, 180 ft. ; breadth (moulded), 31 ft. 8 in.; 
and depth (moulded), 16 ft. The gross register tonnage 
is 662. The hull is built of steel to the highest class at 
Lloyd’s, and there is a cellular double bottom for 163 tons 
of water ballast. There are a dining saloon and six state- 
rooms, with accommodation for twelve European mis- 
sionaries. Aft there are rooms for the officers and engi- 
neers ; on the ’tween-decks forward fifteen double-berthed 
cabins and a saloon for native teachers ; and aft on the 
same deck the quarters of the seamen and firemen. The 
machinery consists of a set of triple-expansion engines, 
with cylinders 15 in., 24 in., and 39 in. in diameter, 
and astroke of 27 in. ; and asingle-ended boiler 14 fo. 3 in. 
in diameter by 10 ft. 3in. in length. The working pres- 
sure is 175 lb. tothe square inch. There is a complete 
installation of electric light on board. Under steam ten 
runs were made over the measured mile at Skelmorlie, 
and # maximum — of 94 knots was recorded. If the 
weather had been favourable to steaming, the result would 
have been at least half a knot better. Afterwards the 
engines were stopped, and the vessel sailed across to off 
Craigmore, and thence up the Firth to the Cloch, with 
the object chiefly of stretching her canvas. 





Messrs. Wigham Richardson and Co., Newcastle-on- 
Tyne, launched on the 10th inst. the s.s. New Londoner, 
built for the Tyne Steam Shipping Company’s passenger 
service between the Tyne and London. The steamer is 
270 ft. in length, 334 ft. beam, and 18 ft. in depth, and 
has capacity for 170 tons of water ballast. She will have 
two complete decks, and a long poop deck, forming a 
epacious promenade. The first-class accommodation will 
be situated amidships on the saloon and main decks, The 
dining saloon on the main deck will seat fifty-two people. 
The propelling machinery will consist of a set of triple- 
expansion engines, constructed by the firm, with three 
large single-ended multitubular boilers. 





The s.s. Vina, completed by Messrs. Ramage and Fer- 
guson, Limited, Leith, for Messrs. J. T. Salvesen and 
Co., Grangemouth, went on her trial trip on the Firth of 
Forth on the 8th inst. This vessel is a sister ship to the 
Vala, built recently by Messrs. Ramage and Ferguson 
for the same owners, with the exception that she has 
triple-expansion engines instead of compound. On the 
measured mile at Gullane a trial of speed was made, 
showing a mean result of 10? knots. 





The s.s. Turret Bay, the third of the turret deck type 
built by Messrs. Wm. Doxford and Sons, Limited, was 
launched on the 8th inst. She has been built to the order 
of the Guildford Steamship Company, Limited, -New- 
castle (Messrs. Petersen, Tate, and Co., managers). She 
has a deadweight capacity of 3800 tons on 19 ft. 7 in. 
draught, with a gross register of about 2200 tons, net 
about 1375. She is fitted with triple-expansion engines, 
having cylinders 23 in., 37 in., and 60 in. in diameter by 
42 in. stroke, with two large boilers. : 





Tue StTockHoLM-DsuRSHOLM Exxctric RaiLway.— 
Portions of this railway have already been tried several 
times, and the trials have, on the whole, been satisfactory, 
although a few details have required some slight altera- 
tions. The official inspection has not yet taken place, 
but the electrical installation is completed. Of the cars, 
the lower oo was built in England, whilst the upper 
part have been built at the Atlas Works. 





Smokk ABSORPTION.—A b hear of smoke absorption, 
invented by Colonel Dulier, has been applied at the City 
Saw Mills, Glasgow, and careful data taken by Mr. R. R 
Tatlock, public analyst of that city. The boiler in use is 
Babcock and Wilcox’s water-tube stean: generator, work- 
ing a 220 horse-power engine, and consuming daily about 
3 tons of coal and 4 ton of wood scraps and chips. 
Before entering the usual chimney the gases ascend a 
short brick flue, and then descend a flue of steel plates 
dipped at a high temperature in a tar composition, enter- 
ing the ordinary stalk at the bottom. At the bottom of 
the ascending flue is a jet of steam at boiler temperature, 
while at the top of the descending flue is a fine spray of 
water. The carbon is thus separated, and with the water 
drops into a sump at the foot of the descending flue, 
being thence carried off in pipes. The coal used showed 
31.40 per cent. tar, &c., 48.70 per cent. fixed carbon, 
.84 per cent. sulphur, 6.56 per cent. ash, and 12.50 per 
cent. water. Before treatment analysis showed that 
the products of combustion contained 5.8 grains of sul- 
phuric acid per 100 cubic feet, and after treatment 2.8, 
while in another case the reduction was from 9.5 to 4.2. 
As to soot, the first test showed a decrease from 73.5 
ins to 2, and the other test from 23.3 to 1.5 grains. 
n other words, from 94 to 97 per cent. of the soot was re- 
moved, and fully a half of the sulphuric acid. Tests 
showed that the draught was not affected, being .5 in. 
in the flue, and .4in. in the chimney. The water used 
was 8000 gallons per day, costing 2d. in Glasgow. Of 
course, with the apparatus inferior coal can be used with- 
out the usual emission of dense smoke, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
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Comritep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 


The number of views given in the Specification Drawings is stated 
i here none are mentioned, the Specification is 


in case ; wi 
not illustrated. 
here Inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

Copies VA ifications may be obtained at the Patent Office 
Sale Branch, 88, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

ae the Patent Ohes op bate eto tke ; we 
ive notice at ‘ateni ition to grant of a 

Patent on any of the grounds mentioned in the Act. 


GAS, &c., ENGINES. 


1277. P. Burt and G. McGhee, Glasgow. Gas, &c., 
Engines, [8 Figs.) January 20, 1893.—This invention relates 
to gas, &., engines, the objects being to provide asingle-acting gas 
motor engine having its principal working parts always in com- 
pression, 80 as to avoid back-lash, to provide means for starting the 
engine, and to facilitate the renewal of igniting tubes while the 
engine is working. The engine has two cylinders, with pistons 
mounted tandem system to each other, one connecting-rod and 
crank serving for each set of tandem cylinders. The cranks 
work in an oil chamber forming part of the engine seat. To avoid 
stuffing between the two cylinders, the motor piston-rod has a 
small piston working in a liner between the two cylinders, which 
closes the top of the first cylinder, the bottoms of both being 
open to the atmosphere. Each cylinder has a valve case, in each 
of which works a valve on a shaft driven at half the speed of the 
crankshaft, The valve case has an air-cushioning chamber to keep 
the valve-rod always in compression, and have ordinary gas and air 
supply valves, the gas valves being actuated by an oscillating lever 
worked by an eccentric on the valve shaft. The cycle of opera- 
tions of each cylinder is the Beau de Rochas or Otto, but while 
the motor piston of one cylinder is on the impulse outstroke, the 
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piston of the other is on the charging outstroke. The crank has 
thus an outward impulse every revolution. As one of the two 
pistons on the upstroke is, in regular work, always compressing 
its charge, the connecting-rod is under compression, which tends 
to prevent back-lash. The engine is combined with a compressed- 
air reservoir communicating with either of the motor cylinders, 
the gas being shut off from the engine when it is to be started. 
In the passage between the cylinder and the reservoir is a non- 
return valve, which retains the air pumped into it. On the valve 
shaft is a double cam to actuate the air inlet at the beginning of 
every motor piston outstroke, thus driving out the piston. At 
the end of the stroke the air escapes through a supplementary 
exhaust port in the valve case every alternate stroke, and throug 

an ordinary exhaust port every other alternate stroke. The sup- 


plementary port is shut by a cock when the engine is started and 
to be worked by - To enable the igniting tube to be renewed 
while the is working, in the passage from the hot tube to 


engine 
the valve pe a small valve is fixed, which, when screwed up, 
closes the communication between the tube and casing when the 
former is being renewed. Means are provided for lubricating the 
motor pistons. (Accepted January 24, 1894). 


GUNS, &c. 
5098. HEH. Tolley, Birmingham. Automatic 
Clamping Time Fuze. (9 Figs.) March 9, 1893.—This in- 


vention relates to time fuzes, and consists in making them with a 
ring of composition on the periphery of a conical ring of gun- 
metal, which terminates ina dome: The body b of the fuze is 
screwed at the Jower end to fit the shell c, and the upper part of 
the body is coned on the inside to receive the conical ring, which 
can be turned in it by a spanner applied at the top. The ring is 





prevented from beege: go | detached from the body by two keep 
screws, the points of which work in a groove above the compo- 
sition ring. The index is engraved on the dome — To set the fuze, 

is turned round for the time required. 


the top part When the gun 
is fired, the conical ring takes a firm g on its seating due to 
the shock of di e. The needle firing detonator lights the 


composition ring, which burns round until it catches the powder 
in the flashing channel, and thus fires the magazine, (Accepted 


RAILWAY APPLIANCES. 


1085. La Com: e de Fives-Lille, Paris. Rail- 
way Brakes. [ 8%.) January 17, 1893.—This invention 
relates to pressure regulators for railway brakes, and consists of a 
double-seated valve, which, when open, establishes communica- 
tion between the chamber B, which is connected by the pipe C 
with the compressed-air reservoir on the locomotive, and the 
chamber D, which is in connection with the compressed-air pipes 
throughout the train, A diaphragm F receives the air re 
of the pipes, and is arranged to prevent escape by any other out- 
let. e supporting ing G counter' the normal 
pressure on the dia; F, and its tension is subject to very 
slight variations under the deflections which it effects in order 
to insure the proper action of the valve. A small valve H 
allows the escape of any excess of air in the pipes if the 
pressure in the latter at any time accidentally exceed the 
normal pressure for which the regulator and its parts have been 
adapted. The upper seat of the valve is slightly larger than the 
lower seat, the air pressure from the chief reservoir on the loco- 
motive thus tending to raise that valve. The difference between the 
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pressures acting on the two valve seats is compensated for by the 
a N. The spindle O of the ee is guided in its 
vertical reciprocating movement by the socket P, which slides 
freely in a lining piece affixed to the case inclosing the sustaining 
spring G. When the air contained in the pipes is at its normal 
pressure the double-seated valve is closed, as well as the small 
emission valve H. When any increase occurs, the diaphragm F 
is depressed and the emission valve H opened, but is raised again 
under the reaction of the main spring, and so opens the admis- 
sion valve until the normal pressure is restored through the 
system. At this moment the diaphragm F again falls, allowing 
the admission valve to close, the emission valve also remaining 
closed. If the pressure in the pipes exceeds the normal condition, 
owing to leakage through the admission valve, the diaphragm 
F continues to descend, still further compressing the spring ; the 
small emission valve H then opens, and the air in excess escapes 
into the outer air until the normal pressure is again restored, 
bringing about the re-ascent of the diaphragm and the closure of 
the emission valve, that of admission stillremaining closed. (4e- 
cepted January 24, 1894). 


3539. ¥F. B. Shuttleworth, Erith, Kent, and J. 
Donn , London. Axle-Boxes, (25 Figs.) February 
17, 1893.—This invention rclates to axle-boxes for railway carriages, 
which are formed out of sheets of metal such as steel, and the 
object is to provide for the attachment to these boxes of the 
spring seatings and horn-plate guides. For securing the spring 
seating a recess is formed in the top of the axle-box by forcing 
inwards the plate metal at the part where the spring seating D is 
intended to bear, and the underside of the spring seating is formed 
to fitinto the recess B, so that itis prevented from shifting in any 
































lateral direction. The formation of the recess by pressing inward 
the plate metal produces a corr ng inwardly projecting 

, which is utilised as a keep for holding the axle brass E in posi- 
tion. For the purpose of securing the horn-plate guides G, a 
groove is formed on each side of the axle-box by cn | e 
plate metal sidesof the axle-box, and the horn-plate guidesare fitted 
into the grooves. The spring and the two horn-plate 
guides are formed in one piece shaped and adapted to be slipped 
into place on the axle-box. (Accepted January 24, 1894), 


901. J. Wilson and H. Hain, Boston, Suffolk, 
Mase U.S.A. Railway Switches. [4 Figs.] December 
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12, 1898.—This invention relates to railway switches. A sector is 





the case. An arm is secured to the shaft, and is connected with 
a switch-blade moving lever by a connecting-rod, this lever being 
secured operatively to a vertical switch-blade shaft. The switch 
blade is reciprocally unlocked, oppositely shipped, and locked 
automatically. The case has raised surfaces to shield the 
swinging switch I sector, and is provided with the switch 
part of the track, and with lever guide trunnions 15 and 16. In 
the arm seoured to the vertical shaft is a slot in which a vertical 
pin engages. The connecting-rod has slots in it for the vertical 
pin, and a depending stud to engagedly enter holes oo 
equal to the w of the switch blade. The switch-blade si 
has bearings on the case. (Accepted January 17, 1894). 

5101. G. E. Fletcher, Stockport, Chester. Signals, 
&c. (2 Figs.) March 9, 1898.—The object of this invention is 
to provide means for electrically controlling the operation of 
signals and points. A line circuit and two local circuits are 
employed, the latter being normally continuous in action, and the 
line circuit acting conjointly and simultaneously with each to 
produce the locking and unlocking. The failure or reversal of 
either or both of the local circuits and of the main circuit 
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results in locking to prevent accident. The apparatus is used 
with any signalling points or block telegraph mechanism, and 
consists of a iine current commutator i, and automatic locking 
devices controlled by electro-magnets having a closed magnetic 
circuit, these magnets being wound and connected with the line 
and local circuits, so that both a main line current and a local cur- 
rent must pass through the coils of the electro magnets to obtain 
unlocking. Means are provided for breaking and making circuit. 
(Accepted January 24, 1894). 


STEAM ENGINES AND BOILERS. 


867. J.D.G. Thompson, London. Ventilating Fan 
and Steam E e for Actuating It. (9 Figs.) 
January 14, 1893.—This invention relates to a ventilating fan and 
steam engine for actuating it. The fan blades are formed very 
broad from their outer perry to tt their centre, where 
their convex edges gradually come in with a gentle curve on eich 
side, and then approach outwards to a straight base line at the 
inner extremity. The frame which incloses the fan consists of a rim 
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bolted to a wall through holes, and three curved bracket arms 
bolted to plates at the centre. The shaft is carried in bearings, 
tightening-up collars being placed on it between the inner be: 

and the boss of the fan. steam engine is provided for actuating 
the fan, over one of the cylinders of which a steam chest casing is 
fitted and formed with inlet and exhaust steam ports, over which 
works a slide valve connected by a rod passing through fluid-tight 








January 24, 1894), 


secured to a yertical shaft horizontally above the top surface of 
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bearings to an eccentric mounted on the driving shaft of the 
engine. A pipe leads the steam from this steam chest to a port 
on the closed end of the other cylinder, and the slide valve 
is arranged so as to supply steam to one of these single steam 
acting pistons on its outstroke, while the other is on its instroke, 
80 as to obtain a maximum continuous power in driving the fan. 
(Accepted January 17, 1894): 

3083. M. L. Sykes and W. Walker, Ardwick, Man- 
chester. Valves. (6 Figs.) February 11, 1893.—This inven- 
tion relates to valves for steam, &. The spindle a through 
a stuffing-box b on the valve casing c, and its end is screwed into 
a bracket ¢ with a nut which is fitted in slideways in the casing. A 
toggle joint piece f is pivoted at one end to this bracket e, and at 
the other to a casting g, which carries a valve face. To this cast- 








ing is pivoted a second toggle joint piece, which is pivoted to a 
slide-piece fitted in slidewaysin the casing. In order to open the 
valve when it is closed, the spindle is turned so as to raise the 
bracket with the nut and draw the valve face from its seating, the 
toggle joints and the slide-piece allowing the valve to make a 
quarter-turn and thereby leave a clear passage for the steam. 
(Accepted January 24, 1894). 


3389. J. J. Miller, London. B &c. 
{8 Figs.) February 15, 1893.—This invention reference to 
means for burning refuse, comprising a Jukes furnace grate, a 

bustion chamber, a steam generator, and forced draught. 
The refuse is fed on to the travelling grate 2, and air under pres- 
sure issupplied to the combustion chamber 11, the heat generated 
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by the combustion of the refuse being utilised to generate steam 
in a generator 12, this steam being used for maintaining the 
necessary forced draught. In order to admit air under pressure 
b th the firegrate,an opening 14 is made through the inner 
side wall 1 of the furnace, so that the ashpit 15 is placed in com- 
munication with a closed chamber containing air under pressure. 
(Accepted January 24, 1894). 


MISCELLANEOUS. 


3458. G. Turner and J. M. H. Venour, Nunhead, 
Surrey. Wheels. [9 Figs.) February 16, 1893.—This inven- 
tion relates to cart, &c., wheels. The diameters of the rims B, 
B! of the hub A are extended, and upon the inner surface of each 
is placed a washer C made of a substance such as rubber. 








Abutting against these is a pair of metallic circular plates of 
the same diameter as C and B,B'. The plates are connected 
together by hollow metallic tubes @ arranged in a circle around 
the hub A, and in both plates the same number of holes are 
formed of the same size as, and coinciding with, the internal 
dimensions of the tubes a. Each of these tubes a is filled by and 


fitted with a block of rubber, and through the centre of each 
& passage is formed for the reception of boltsc, extending entirely 
through it and the washers C, and the flanges B, B! of the hub A, 
these being threaded at each end for receiving nuts d, the tubes 
@ being collectively inclosed by and connected to a metallic 
covering provided at each end with a rim. The circular discs 
are each provided with a central opening ¢ which is larger 
than the hub A, these being to permit the elastic Ema of the 
latter. The hub A can be mounted loosely upon the axle H, 
and provided with ball-bearing fittings when the wheel is to be 
a driven wheel, carried by the front or back forks, or the flanges 
B, B! may screw directly upon the axle H when the wheel is to be 
adriving one. (Accepted January 24, 1894). 


1920. R. W. Bateman, Halifax, Yorks. Nailing, 

c., Machines for Boot and Shoe Manufacture. 
(20 Figs.) January 28, 1893.—This invention relates to adjust- 
able feed motion for the nails, and to an antifriction horn for 
obviating the frequent binding and breakage of prickers. The 
feed motion comprises a toothed seg t arm ted by 
and runner, the segment teeth gearing with and driving a 
loose on the axis of the driven milled feed roller. Attac 
the pinion is a finger carrying a ratchet for operating a pinion 
fast on the axis of the feed roller. Adjoining this ratchet is a 
collar and disc loose on the feed axis, and on the collar is a scroll- 
iece. To adjust the feed to any particular length of rivet the 
ndex disc is set, and the scroll on the boss is at the same time 
moved so as to interpose the ratchet and prevent or allow its 
— the ratchet-wheel more or less round, and so moving the 
eed rollers to the length of rivet required. For feeding nails 
along a guide when they have been partially prepared by nearly 
severing the bar from which they are made, a slide and pawl are 
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employed, the point of the latter entering the recess where the bar 
is nearly severed between two heads of nails, and as the slide 
moves forward and pushes the bar forward equal to the width of 
the head of the required nail. The slide carrying the pawl is 
moved in one direction, and is returned by means of a spring, the 
relative movement of the slide and pawl being determined by an 
adjustable stop-piece, and the antifriction bow] which through 
the wiper tappet operates the slide, is also adjustable on the latter 
for the pur of adjusting the action to different widths of heads 
of nails, and for insuring the head of the nail being centrally placed 
immediately underthe plunger. The antifriction horn consists of 
three pulleys arranged in the form of a triangle, and having over 
them a chain belt of leather, one of the pulleys being adjustable for 
tightening or for facilitating removal of the belt. The sole of the 
boot or shoe bearing on the belt receives the point of the pricker, 
and as the latter is often forced entirely ae the sole, the 
pricker, on being moved forward, carries with it the sole and sec- 
tional belt, and so avoids breakage of the pricker. (Accepted 
January 24, 1894). 


23,969. G. Siller, Neckar, Wurtemburg. Parallel 
Vice. [6 Figs.) December 13, 1893.—This invention relates to 
a parallel vice, and consists of a guideway carrying a plate 
which has a round projection, and receives a vertical screw 


Fig.1. Fig. 2. 
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with head, carrying the horizontal starwheel. The upper part is 
= with grooves and is secured by the starwheel fitting 
_ - ~~ ge by Dongen - a : _ ——— upon turning of 
e vice the of the latter is on the projection. 
(Accepted January 17, 1894), ™ she 
3647. J. Harrison, W. Loynd, and R. H. Clayton, 
urn, Lancs. Valve . (6 Figs.) February 18, 
1893.—This invention relates to valve gear for operating the Corliss 
valves. To he spindle I of each Corliss valve Cis fixed the lever J 
connected by the sliding block K and the pin L to the trip-rod M 
attached to the piston N in the spring cylinder O. The trip-rods M 
are mounted in the bearings P on the standards Q, connected to 
the cylinder A. The trip-rods M are operated upon—to open the 
inlet Corliss valves C—by the block attached to the outside of the 
eccentric ring 8, mounted on the eccentric T, secured to the driv- 
ing shaft E, the latter being driven from the crankshaft. The 
eccentric ring S of the eccentric T is ef og! with the arm U, to 
which is connected the rod V controlled by a governor attached 
to the engine. The shaft E rotates in the direction of the arrow, 
Fig. 2, and the position of the block R liberates the trip-rod M 
sooner or later ding to the mo ts of the governor rod 
V, thus effecting the cut-off of the driving medium according to 
the movements of the governor caused by the varying weight 
driven by the engine. The block R is secured to the projection W 
on the eccentric ring S by bolt and nuts. The eccentrics T are 
fixed on the driving shaft E, the latter being mounted in the 
bearings Z on the bottom end of the standards Q, the whole being 
arranged so as to be self-contained or otherwise. In the latter 














case the spring “‘dash-pots” O are secured to the covers of 
the Corliss valve-boxes C, thereby dispensing with the bridge a. 
Between the bearings Z the driving shaft E is covered by the 
stationary tube J to nee it and prevent accident. In the 
slotted slides M, forming the trip- , Operate the eccentrics T 
and the blocks R on the clips 8. The slides M are provided with 
rods connecting them with the spring ‘‘dash-pots” O. In this 








arrangement the exhaust Corliss valves are operated from the 
driving shaft E by means of the eccentrics, which operate on 
rollers mounted on pins in the slotted slides disposed in the 
bearings P attached to the cylinder A. The slides are con- 
nected to the exhaust Corliss valve spindles by levers and links. 
(Accepted January 10, 1894). 

3788. J. Adamson, Portsmouth. Thrust-Blocks, 
{5 Figs.) February 21, 1893.—The object of this invention is to 
provide means of taking the inboard thrust in engines of steam 
ships, the thrust of pumps, &c. In ordinary thrusts the wood 
substance is turned a semicircular shape and made to slide into 
grooves C in the faces of the thrust collars D, the wood segments 
being prevented from turning by means of distance pieces E fitted 
between the cap F and lewer part of the thrust-block G ; the wood 
segments project a similar distance and present a similar amount 
of rubbing surface asthe white metal they are intended to super- 
sede, and the ve into which the white metal fits can be con- 
verted so as to take the wood segments which only fit into the 
collars a similar depth as the material superseded ; the segments 
are grooved radially at intervals across their faces, and a groove 



































3788. 








1 is provided round the edge of each thrust ring so as to permit of 
a ready flow of water round the whole of the rubbing surfaces 
which take the thrust. A groove J is cut through the bottom of 
each thrust-ring to permit the water to flow readily from the collar. 
The cap of the thrust-block has an inlet K at one end, and an out- 
let pipe L is provided at each end of the lower part of the bearing. 


In horseshoe thrusts the wood substance is fitted similarly to 
the wood ents, the segments sliding round from either end, 
and secured by means of triangular stop-platee which are fitted 


into recesses deeper than the dovetailed grooves holding the 
segments, and these stops being secured by screws. The whole 
horseshoe thrust bearing is surrounded by a casing with a stuff- 
ing-box at each end for packing the thrust shaft, so as to forma 
water-tight es . in and through which the thrust shaft 
R will work. (Accepted January 17, 1894). 


UNITED STATES PATENTS AND PATENT PRAOTIOBE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of nt law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Pencit Beam Compass.—Messrs. Wolff and Son, of 
the Falcon Steam Pencil Works, Battersea, S.W., are 
issuing a cheap pencil beam compass, the invention of Mr. 
James P, Maginnis, of 9, Carteret-street, Westminster. 
A neat box contains two pencil sticks (without leads), a 
drawing pen mounted on a wood holder the size of a lead 
pencil, two sheet-metal T- pieces, and a sheet-metal 
coupling piece. For circles up to about 7 in. radius the 
two T-pieces are placed on one pencil stick. One T-piece 
carries a needle point, and into an elastic socket on the 
other a pen or pencil can be slipped ; the two T -pieces 
are placed the requisite distance apart, and the circle 
drawn. For longer radii the two pencil sticks are united 
by the vt, me piece. Although made of cheap materials, 
the device forms a rigid, workmanlike instrument. 





CaTaLocugs.— The Mirrlees, Watson, and Yaryan 
Company, Limited, of the Scotland-street works, Glas- 
gow, es — a aor of aie catalogue wages and 

aie tony 6 joint ap} Us as aD) to sugar-cane rolling 
mills. In these milis the pressure between the rollers is 
obtained by the use of a number of les furnished 
with springs, the pressure of which is multiplied by the 
leverage of the toggle, and keeps the rolls up to their 
work. Should, however, the pressure exceed the proper 
limit, due to bodies passing through the sole, the 
spring allows the toggles to yield, and the rolls to separate, 
thus pouting the risk of b —Messrs. John Lang 
and Sons, of Johnstone, near w, have issued a 
new catalogue containing illustrated descriptions of the 
various types of lathes and other machine tools made b 
them. The catalogue is of convenient size, and is we 


' and clearly printed, 
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STEAM PUMPS 


HIGH-PRESSURE AND COMPOUND. 






































THIS PUMP 
WILL 
FULFIL ALL THE CONDITIONS 
OF THE i 
DUPLEX PUMP 
WITH PRICES OF PUMPS KEPT IN STOCK. 
as < eee {1} 2|3|4|5|6|7| 8] 9 7 12 | 13 | 14| 15 
HALF ITS NUMBER OF Bore of Steam Cylinder .. in| 44 5/ 5| 5/ 6 6] 6] 6 6 | 7 8/ 8| 9] 10/ 10 
Bore of Pump . vm om | 2H 2B BS | BR) DF) 3 | 3h) 5B) BE be 34} 54) 54) 54) 64 
oe h of Stroke de Pr hot 10120150 8120 150 0 0210 st zn 00 600 a 
PARTS. Pare | Ree £16| £17 £18| £19| £20| £21 ea en 












































N.B.—S8pecial Quotations for Larger Sizes than above on application. 


JOHN COCHRANE, Engineer, Barrhead, by Glasgow. 


REPRESENTATIVES: BLOUDbDOMmM sli aie, ac, WATERI:.OO ST., GLASGow . 
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STEAM 
NAYVIES 
SOLD. 


See ee eee 
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THE ONLY SUCCESSFUL STEAM NAVVY in Sand, Gravel, Chalk, Soft Sand-Stone Rock, and Clay when thickly imbedded 
with Stones and Boulders. 


THEY HAVE BEEN USED IN CUTTINGS WHERE NO OTHER EXCAVATING MACHINE WOULD WORK. 


Estimates given in English, French and German. 


wes: RUSTON, PROCTOR & CO., LID., encvanc. 


Telegrams: he. Lineoln Zagiand,” LONDON OFFICE: 20, Budge Ld Cannon Street, E,C, 
y 
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Stone Breakers & Ore Crushers.) A so ugyescomerscon 


LATEST IMPROVED PATENT SELF-ACTING 
THE “BLAKH-MARSDEN” IS THH BEST. 


AIR PUMP VENTILATOR, 
——— THE RESULT OF THIRTY YEARS’ EXPERIENCE. —— 50 PER OENT. REDUCTION IN PRIOE. 
H. R. MARSDEN, Soho Foundry, LEEDS. 


Cheapest and most powerful Exhaust Ventilator in existence. Continuous 
OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS. 


in action and impervious to wet and down draught. 
Strongly made of the best Steel, Galvanized, and finest Workmanship, 
60 MACHINES OF DIFFERENT TYPHS IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN ENGLISH, FRENCH, AND SPANISH. 9900 


64, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW. 351 
Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS. 
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**If your theory of LIFE, 
‘*LABOUR, and CAPITAL PAGE 
“fis true, all handicrafts Terms ; P ‘ ‘ ° 4 
SSBeBeeeeee eee eee eaae eee & i ee ought to give way to Chain- Belts F a % < 6-11 
PRICE LISTS "FREE ON APPLICATION. a and will, as _ Sprocket Wheels. ¥ 9 

) **man advances.” 
MITCHELL’S EMERY WHEEL CO., Mill St., Bradford, MANCHESTER, : Horse-Power of Chain-Belts = 
Vive Charles Reade’s Labour- Steel Chain Elevators. - 12:16 
Pa. T Saving Machinery Hero, Belt and Strap Elevators « 7-18 
rawip 8, ans racing, Henry Little, in “ Pur Your- Spiral Conveyors. 2 R 10 
Clyde Rivet Works Co. D te. etd vi array nf ac teat oe 
GLASGOW. modera rms, by an echa- mployers, Engineers, and 2 . 

Bust Rivers, SPixns, _— Sornws, Soxsw i — — General ” ae testa 8, Quality —— Managers should read. es ee ; ; pt 
M. & T. are thoroughly practical Engineers. Tray Conveyors, for Coal . 26-27 
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Tray Elevators, forCoke& Ashes 28 


WEIGHING MACHINERY. Tilting Bucket Conveyors » 35 & 38 





ape “ Barge Elevaters . . ° 36 

Ha Wer, Ship Elevators ‘. n : 37 

C LD DOP: Mz MAE: Mechanical Stokers (smokeless) 39-40 

getter: ton Yooh Conveyor Stoking . . . 41-45 

; Gyo. hula ‘. y Crushers and Sifters ‘ . 46-48 
ADDRESS: 


NEW CONVEYOR CO., LT. 


3 & 4, LIME STREET SQUARE, 
LONDON,  % 
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DAVEY, PAXMAN & CO., Engineers, COLCHESTER, LANCASHIRE BOILERS. 
—— MAKERS OF —— - 
ENGINES & BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &, &c. 


Portable and Semi-Portable Engines, | Triple poe 08, Vertical H ne and Boilers, 
Semi-Fixed es and Boilers, Horizontal Winding 8, Oompound Semi- Engines & Boilers 
Com = Portable and Semi-Portable 


Horizontal 08, soso Horizontal Fixed _— 
Vertical Engines and Boilers, Oornish, Lancashire, and other 


fe §=6The Engines are fitted with PAXMAN’S PATENT AUTOMATIC EXPANSION GEAR and ADJUSTABLE 
> GOVERNORS, which ensures a steady and constant speed in any emergency. 





























” hs Gear 1s one of the GREATEST and MOST MODERN IMPROVEMENTS effected in the Steam Engine, 
Catalogues, and full particulars with prices, on application to 


MAKERS OF ENGINES DAVEY, PAXMAN & CO., ENGINEERS, COLCHESTER. é : 
From 2 to 1000 Horse-power. London Office: 78, QUEEN VICTORIA STREET, E.C. Od 5901 Made in all Sizes. 


REFRIGERATING & IGE-MAKING MACHINERY. 


= 2000 MACHINES SOLD. i 


one. WILDRIDGE & SINCLAIR, Sydney, Agents for the Linpz Britisu Rerriesration Co., Lrp., Lonpon. SYDNEY, August 14th, 1893. 
Dear Sins,—We are pleased to be able to inform you that the Linde Disc Freezing Machinery erected by you at our Stores, North Sydney, has been at work continuously for over six months, and has completely 
fuldlled the Specification with ditions of guarantee, giving us every satisfaction and freezing the carcasses in a most efficient manner, and on a remarkably small consumption of fuel and labour expenses. 
Our Meneger, M. Mrapow, states that during his ten years’ connection with the New Zealand and Export Trade, the Linde system is the best he has ever been connected with, as it gives the highest results on 
of coal, "and is specially well adapted for freezing and chilling in warm climates, the brisk circulation “4 air keeping the chambers sweet, clear, and d , with an entire absence of snow even 


at om the introduction of warm air, From the storage chambers the and wrappers were ship; ine a perfectly dry state. Yours faithfully, J. H. GEDDES & CO., 
oa si The Pastoral Finance Association, Ltd. (Signed) W. Tyson, Secretary. 


THE LINDE BRITISH REFRIGERATION CoO., Ltd., 


35, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. i 





























7 For Locomotive Builders. 

,, Hydraulic Engineers. 

Steel Casting S » Colliery Proprietors. 
,» Dredger Builders. 


Sole Makers of Manganese Steel under the Hadfield System and Patents. 


Hadfield’s Steel Foundry Co., L’ 


Hecla Works, Sheffield. 156 & 157, Leadenhall 4 London, E.0, 
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THE MONT SALEVE (GENEVA) 
ELECTRIO RACK RAILWAY. 
By C. S. Du RicHe PRELLER, M.A:., Ph. D., 
A.M.I.C.E., M.1I.E.E. 
(Continued from page 308.) 

Generating Station (Figs. 12 to 19).—As already 
mentioned, the arid range of Mont Saléve yields 
no water for purposes of motive power ; and the 
idea of steam plant being discarded owing to the 
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(26 ft.) in height, built in concrete, and sur- 
mounted by the dynamo-room, 22 metres by 
8 metres (72 ft. by 26 ft.), and 6 metres (20 ft.) 
high. The opening of the head-race is protected 
by a metallic screen intended to retain the floating 
rubbish and ice brought down by the river, and the 
inflow to each turbine chamber is, moreover, pro- 
vided with a stout wire screen which can be 
cleansed from a separate wash-out basin ; but these 
precautions do not prevent sand, mud, and even 
gravel getting into the turbines, and impairing 
their action when the river is in flood. The tail- 
race had to be cut in the shape of a tunnel 5 metres 
in width and 150 metres in length through the 
rocky promontory formed by the curve of the Arve 
at this point; and in this, as in other similarly 
situated hydro-electric installations in Switzerland, 
the first cost, enhanced by the heavy expense of 
canalisation and accessory works, exceeds that of 
steam plant. The hydraulic plant consists at 
present of two horizontal reaction (Jonval) tur- 
bines (with reserve space for a third), whose outer 
diameter of wheel is 3 metres (9.9 ft.), making 45 
to 60 revolutions per minute, and giving, at the 








Fig. 20. 


high cost of coal (briquettes delivered at Geneva cost 
38 fr. or 30s. per ton), the supply of water power 
had to be derived from the nearest available source, 
viz., from the River Arve, which descends from 
Mont Blanc and discharges into the Rhone just 
below the lower end of the Lake of Geneva. Un- 
like the principal Swiss rivers, such as the Rhone, 
the Rhine, the Reuss, the Limmat, and the Aare, 
whose flow in their lower course is more or less 
regulated by the lakes through which they pass 
and which act as natural reservoirs, the Arve is 
really a mountain torrent, subject not only to great 
variations, but to sudden floods, and in such cases 
it is heavily charged with deposit, so that it is not 
well adapted for working a generating station of a 
railway, where a constant supply of motive power 
is more indispensable than is the case in lighting 
installations or in ordinary power transmissions. 

_ The generating station of the Saléve Railway is 
situated at Arthaz, 417 metres above sea level, 
viz., about 2400 ft. below the summit level of the 
line, and 760 ft. below Monnetier Junction. The 
Arve, which at that point describes a sharp curve 
(see Fig. 12, annexed, and Fig. 18, page 388), 
is barred by a weir 80 metres (87 yards in length), 
and its volume is utilised to the extent of 20 cubic 
metres (700 cubic feet) per second (which is the 
minimum flow of the river in winter), ata fall of 
2.7 to 3.3 metres, mean 3 metres (9.9 ft.), giving 
20 x 1000 x 3 

75 

cent. efficiency of the turbines, 560 effective horse- 
power on the turbine shafts. 

The station (see Figs. 13 to 17, page 375), com- 
rises the machine-house and a small dwelling- 
ouse for the foreman and his assistant. The 
machine-house consists of four vaulted turbine 
chambers, three large and one small, 8 metres 


= 800 horse-power, or, at 70 per 


former speed, and at a volume of 9 cubic metres 
per second, 250 effective horse-power each ; and a 
small exciter turbine of 1.2 metre (3.94 ft.) wheel 
diameter, which, at 95 revolutions per minute, and 
a volume of 1 cubic metre of water per second, gives 
28 effective horse-power; total, about 530 horse- 
power. Thesmall turbine is provided with an auto- 
matic governor for constant speed, while the large 
turbines are regulated by handwheel and bevel 
gearing. 

Dynamos (Fig. 19, page 388, and Fig. 20, 
annexed).—The plan of driving the dynamos 
direct on the vertical turbine shafts having been 
adopted, the necessity of obtaining the required 
output at the low turbine speed of 45 revolu- 
tions involved the use of much larger-sized 
dynamos than would have been the case if toothed 
gearing had been resorted to. Accordingly, the 
two large continuous -current dynamos, designed 
for 1000 horse-power each at 180 revolutions, have 
an outer diameter of 3.2 metres (10.5 ft.) ; and the 
armature, 2.5 metres (6.7 ft.) in diameter, is 
mounted directly on the vertical turbine shaft, this 
latter being 9 metres (30 ft.) in length and 20 centi- 
metres (7.8 in.) indiameter. At the speed of 45 re- 
volutions, the effective output is 275 ampéres at 600 
volts, or 165 kilowatts, equal to 225 electrical horse- 
power, or one-fourth of the normal power.* The 
device of using such large dynamos and utilising only 
one-third orone-fourth of their normal output, seems 
prima facie both costly and wasteful ; but in this par- 
ticular case it is justifiable on the ground of greater 
simplicity and solidity, the more so as the cost of 
smaller dynamos plus gearing would be practically 





* As the torque increases at a less rate than the number 
of revolutions when the dynamo becomes saturated, the 
Saléve machines, in order to give their full output of 1000 
electrical horse-power, would have to run, not at 180, but 





at 240 revolutions per minute. 





the same, and the loss of power due to gearing is 
avoided. 

The dynamos, among the largest yet made for 
continuous current, are of the multi-polar Thury 
type, the peculiar constructive features of which 
are shown in the illustrations. The field is composed 
of twelve wrought-iron magnets and as many pole 
pieces. Each of the magnets covers an arc of 
24 deg., and the series winding of the rectangular 
magnet coils consists of wire of 7.5 millimetres in 
diameter, or 44 square millimetres in section. The 
wrought-iron core of the drum armature is bolted to 
the turbine shaft, and the winding, also in series, is 
composed of 451 coils of four turns each, of which 
each consists of four parallel wires 3.3 millimetres 
in diameter, or 8.5 square millimetres in section, 
with double cotton and shellac insulation. The com- 
mutator, 1.8 metre (5.9 ft.) in diameter, is mounted 
on the turbine shaft, and current is taken, not by 
copper brushes, but by 36 carbon blocks (12 sets 
of three blocks each), which are keyed to ebonite 
holders and pressed by springs against the collector 
surface. The lubricating arrangements are auto- 
matic and very effective. 

The weight of each dynamo is about 19 tons, 
which is comparatively light, being equal to only 
40 kilogrammes or about 100 lb. per kilowatt of 
normal output. The bedplate which supports the 
field magnets is bolted to the floor of the machine- 
room without any special insulation, although in 
other installations of Thury dynamos insulation 
between dynamo, bedplate, and floor is generally 
of an elaborate description, viz., by means of layers 
of mica and porcelain supports let into glazed 
bricks, with intermediate cement and sulphur 
filling. 

The small exciting dynamo, shown by Fig. 20, 
annexed, which is belt-driven from its turbine, is 
of the Thury four-polar type, and has, at 900 revo- 
lutions per minute, an output of about 17 kilowatts, 
or 22 horse-power, the average exciting current 
being, for both dynamos, 90 ampéres at 100 volts, 
or 2.75 per cent. 

As the machines run at constant speed, the varia- 
tions of current and pressure, according to the 
varying load on the railway, are compensated by 
varying the excitation, this being effected by the 
main current passing through the exciter, viz., by 
the exciter field being compound-wound instead of 
the generators, and by an automatic regulator 
frequently used in installations of Thury dynamos.* 

The principal advantages claimed for Thury 
continuous-current machines consist in the arrange- 
ment of the field magnets, which require a very 
small exciting current; in}the mode of winding 
the armature, which admits of a large diameter 
and low speed, and reduces to a minimum the 
parts not influenced by the magnetic field; in 
their consequent small internal resistance, which, 
together with their multipolarity, enhances their 
efficiency ; and in the substitution of carbon blocks of 
high resistance for copper brushes, whereby spark- 
ing is avoided. 

(Zo be continued.) 





THE INSTITUTION OF NAVAL 
ARCHITECTS, 

In our last issue we gave an account of the first 
day’s proceedings in the recent meeting of the Insti- 
tution of Naval Architects, which commenced on 
Wednesday, the 14th inst., and concluded on the 
Friday following. 

On the members assembling on the morning of 
Thursday, the 15th inst., Sir John Dalrymple-Hay 
again occupied the chair. The first paper taken 
was one by Mr. Charles H. Ellis, the managing 
director of Messrs. John Brown and Co., Limited, 
and was entitled, 


Recent ExpeRIMENTS IN ARMOUR. 


This paper we shall publish in full in an earlyissue, 
and as it is a communication which cannot be advan- 
tageously abstracted, we will at once proceed to the 
discussion. 

Mr. Beardmore, of the Park Head Forge, was 
the first speaker. He said that he had conducted 
certain experiments in regard to the Harveyising of 
armour-plates, and he had to confess that he had 


* Dynamos of this type are used in: several long-dis- 
tance and high-tension power transmissions carried out 
by the Société Electrique, ¢.g., the Isoverde and Genoa 
trapsmission (16 miles, 1000 volts), and that from Frin- 
villier to Biberist, near Soleure, in Switzerland (18 miles, 
3500 volts), efficiency 73 er cent. 
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THE WAR LOCOMOTIVE 
(For Description, see Page 385.) 


“GENERAL.” 





he gave many particulars in regard to the manu- 
facture of nickel steel. This paper had had a 
most disastrous effect on the price of nickel. Owners 
of mines had thought that the material was abso- 
lutely necessary to the steel-makers, and had put 
up the price up enormously. This might have had 
the effect of checking its use, but it led also to 
another result ; new mines were developed and 
further production followed, so that prices were 
reduced. Recurring to the early experiments he 
had made in 1876, Mr. Hall said that they had 
sprung out of an order he had then taken for 
targets for rifle practice. He had treated these by 
a cementation process, hardening the face with 
water, tallow, or oil on one side only. The targets 
were only 3 ft. 6 in. square and 1 in. thick. The 
result was so satisfactory that he thought he could 
apply the same process to the hardening of the face 
of armour- plates, and made propositions that 
experiments should be carried out for testing his 
theories, Those with whom he was connected, 











however, were either not sufficiently enterprising 
or had not money enough to risk ; in any case, the 
matter fell through from want of capital, like many 
other promising schemes. Great credit was due to 
the late Mr. Harvey for carrying the process out so 
successfully on large plates. Mr. Hall doubted, 
however, if it were judicious to apply the Harvey 
process to solid steel, considering the reduced price 
of nickel, as he thought that by a judicious admix- 
ture of nickel the requisite toughness could be 
obtained which was only to be got by nickel, and 
which would more than make up for the reduction 
of hardness. A notable point in regard to this 
invention was the quickness with which the 
American naval authorities had taken the matter 
up. Mr. Tracey, the then Secretary of the Navy, 
had told him that it was entirely through reading 
the paper by Mr. Riley, before referred to, that he 
had been induced to adopt nickel steel armour, and 
he (Mr. Tracey) had no sooner read that paper than 
he took immediate steps to put the suggestions made 





in it in regard to armour in force. Mr. Hall next 
proceeded to speak on the subject of the construc- 
tion of armourclad rams. 

Mr. James Riley, of the Steel Company of Scot- 
land, said Mr. Hall had referred to his experiments 
made in 1889 in France, but the majority were made 
at the works of the Steel Company of Scotland. He 
had read his paper and put his ideas forward publicly, 
and had had the satisfaction of seeing them exten- 
sively appropriated and his suggestions followed, 
and that was the only satisfaction he had ever re- 
ceived. 

Sir Nathaniel Barnaby said it was agreeable to 
find Sir John Hay in the chair at this meeting, for 
he (Sir John) had been connected with the armour- 
plate question in its very early days, now nearly 
forty years ago. It would be agreeable to the 
chairman to find that after this lapse of time the 
improvement in armour, in regard to the resist- 
ance to projectiles, had been nearly 200 per cent. 
He regretted very much that a representative of 
Messrs. Schneider was not present, as that firm 
made the first step in improvement over the old 
wrought-iron armour in the manufacture of pro- 
tective plates for ships. This was the production 
of steel armour for the Italian Navy, and its appear- 
ance woke up the Sheffield firms, who had up to 
that time resisted any suggestions of change. It 
was, perhaps, no more than natural that they 
should be opposed to advance in this direction, and 
would hesitate to alter the production, in view of 
the great expense they had been put to in regard to 
heavy plant for the manufacture of the iron plates 
then used. The French competition, however, had 
driven them to take further steps, and this led to 
the construction of compound armour, which held 
the field for so long. After a time, Messrs. Vickers 
came into the market with their steel armour, and 
now there were these further improvements quoted 
by the author in the paper. It was indeed startling 
to find that so great an advance had been made 
since the year 1878. 

Captain Fitzgerald said he understood that nickel 
steel was unmachineable. Would it be possible, 
therefore, to make the requisite holes in it by means 
of the electric arc ? 

Captain Orde Browne, speaking of the compara- 
tive severity of tests of armour made in England 
and America respectively, said that it was true the 
Americans did not now test armour so severely as we 
did in England, but up to a certain time this was 
not the case, for the Americans formerly used an 
8-in. projectile, whilst we had used one of 6 in. 
The object in testing armour-plates was to get as 
nearly as possible the balance between the attack 
and defence, to find the projectile and charge that 
would as nearly as possible overcome the plate, and 
yet not quite do so. In the process of many trials, 
we had arrived at that balance. It had been 
said that in America hesitation was shown in 
Harveyising a very thick plate, but 14-in. armour 
had been treated with good results, so that there 
was promise of thick armour being treated in this 
manner. The author made reference to the water 
process of hardening, but this treatment was abso- 
lutely limited to hardening, whilst by the Harvey 
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rocess there was a carbonising action, doubtless 
imited in the depth of penetration. It had been 
objected that in the Harvey process the plate 
requires to be in the furnace a long time. This 
adds to the expense, and in a most undesirable way, 
for there is also an increase of time in the produc- 
tion. It might perhaps be from this cause that the 
Americans hesitated to apply the treatment to very 
thick plates. 

Mr. W. H. White, the Director of Naval Con- 
struction, said that reference had been made to the 
consent of the Admiralty being given to the pub- 
lication of particulars contained in the paper read 
by Mr. Ellis. In regard to this matter the regula- 
tions remained as they were three years ago. In 
the year 1888, when they began experiments, the 
Admiralty decided on the policy that should be 
followed. They had announced that they would 
try, at their own expense, an armour-plate made by 
any firm of good reputation, and that they would 
give to the contractor supplying the plate, full 
particulars of the results of the trials, with liberty 
to publish them if thought desirable by the con- 
tractor. If, however, the maker of the plate wished 
that secrecy should be observed, the trial was 
looked on as confidential, and this would naturally 
be the course followed if the results were not satis- 
factory. The particulars of the trial were, there- 
fore, told to each contractor, who was at liberty to 
publish them or not as he wished. Mr. Ellis had 
obtained the consent of the various firms, whose 
trials had been referred to in his paper. One ad- 
vantage of making fully public details of a trial 
was, that a proper proportion was given to successes 
and failures. Were the details obtained by a more 
unsatisfactory method, small failures were apt to be 
exaggerated, and a false idea of the results was thus 
spread abroad. Mr. Ellis’s paper would be, in 
time, classical, for it brought up to date the infor- 
mation on this subject hitherto scattered amongst 
a large number of publications. It followed on 
M. Barba’s paper of 1891, in the discussion upon 
which he (Mr. White) had spoken fully, and 
he would not, therefore, repeat what he had then 
set forth, at any length. In 1891 the 10$-in. stan- 
dard plate was thought good to withstand the 
attack of the 6-in. gun at 10 yards, with 48 lb. of 
powder and a Holtzer projectile. Now 6-in. plates 
would withstand the same attack, except that the 
weight of powder charge was now 42 lb. ; that would 
show that just now the defence had made a great 
stride in advance of the attack. The Admiralty 
had taken advantage of this fact in the protec- 
tion of recent ships produced. With regard to 
what Mr. Riley had so touchingly said as to his 
reward for reading a paper, he would bear him 
(the speaker) out when he stated that he had been 
invited, immediately after reading his paper, to 
send in a plate for testing, but Mr. Riley had been 
unable to comply with this request, for reasons 
which it was unnecessary to specify now. Not- 
withstanding, the honour of having made the first 
armour-plate with nickel steel rested with Mr. 
Riley, as Mr. Hall might claim the credit of having 
made the first 4-in. plate. With regard to what 
Mr. Beardmore had said, he quite agreed that it 
was desirable the Admiralty should encourage all 
legitimate competition, and, therefore, he would be 
glad to see the Harvey process extend beyond 
Sheffield. In 1888 the Admiralty had invited all 
steel-makers of any repute, or who had the necessary 
apeneneee for turning out the work, to send in 
plates at Admiralty expense. As to the presence 
of nickel in treated plates, the author had dealt 
with the subject fully in the paper, and what 
had been said, the speaker thought, settled the 
matter. No one doubted that for use in an un- 
backed plate nickel was excessively valuable, and 
the toughness given by it was preferable to the 
hardness of the plate otherwise obtained ; but with 
a backed plate, taking into account the cost of pro- 
duction, there was not suflicient advantage to 
warrant the use of nickel with treated plates. This 
was the opinion formed as the result of the most 
exhaustive experiments made in all ways. For the 
present, the English armour-plate makers are lead- 
ing, but such lead had not always been possessed 
by then, and might not be maintained for long, 
so that their temporary superiority might pass 
to the other side. It would be a bad thing if 
our success at the present time led us to forget 
what had been done in France in the past. Captain 
Orde Browne had spoken on the subject of 
Harveyising thick plates, and he said that up to 
now “only” 14 in. plates had been so treated. 





Only 14-in. plates! Considering that 50 per cent. 
advantage was obtained with these new plates, 
14 in. of armour protection now would equal 21 in. 
of a few years ago, and he was not aware that any 
ship building had more than 21 in. of armour con- 
templated for her protection, and that was what he 
meant by saying that the defence had overtaken 
the attack. ‘The Majestic would have 14-in. armour 
on her barbettes. 

The production of Harveyised plates by any firm 
depended, in regard to time, upon the extent of 
the plant used. The increase of the cementation 
furnaces would enable more plates to be turned out 
in a given time. The new armour might be more 
costly per ton, but the extra price was worth pay- 
ing, for not only was there a reduction in the actual 
weight of armour to be paid for, for equal protec- 
tion, but the carrying of that armour affected the 
whole structure, and with the reduction in the 
weight of armour there was reduction in the weight 
of other parts of the whole construction, of the 
power required to give a certain speed, &c.; so that 
it was possible for the naval contractor to reduce 
the size of aship, or, retaining the same dimensions, 
to increase the power of a war-vessel in attack and 
defence. Captain Fitzgerald had asked if it was 
possible to make the holes electrically. They 
had made important experiments at Portsmouth, 
in consequence of a suggestion he had made after 
having seen the process of electric welding. It had 
been found possible to make the holes in this way, 
but as the holes could be drilled in the plate before 
hardening, it was found better to adopt this course 
for structural reasons. The difficulty of bending 
had always been one that they had foreseen, but 
experience had shown them that it could be got 
over in any forms likely to be in demand for ship 
protection. In conclusion, the fact remains that 
what had been done in America, in France, and in 
this country had enabled an enormous gain to be 
made in armoured protection, but against this it 
was questionable whether this form of advance was 
advisable in the face of the possibilities of attack 
from high explosive shells. 

Mr. Vickers, of Sheffield, in reply to the chair- 
man, said that so far they had no difficulty in pro- 
ducing plates to get out the winding in bend ; they 
got the form roughly to shape, and then put it in 
their powerful hydraulic press to get the exact 
curves —— He had strongly advocated the 
use of nickel at one time, and thought the advan- 
tages were all with it, but it was found that when 
the plates were Harveyised they did not attain that 
toughness which was expected ; he thought the 
reason might be that the nickel was affected at a 
lower temperature than ordinary steel, and the 
crystallisation of the metal was seriously damaged 
in the cementation process, therefore nickel would 
not be used for thick plates. With regard to the 
objection that had been raised as to the duration of 
time required in producing Harveyised plates, it 
was merely a matter of plant; his firm would shortly 
have furnaces sufficient to enable them to produce 
one plate a day, so that the time element was not a 
serious difficulty. 

Mr. Charles E. Ellis, in reply to the discussion, 
said that the remarks made by Mr, Beardmore 
were evidently addressed rather more to the Admi- 
ralty and to the Harvey Company than to him, so 
he did not feel called upon to answer then. He re- 
gretted, however, that the plate produced by Mr. 
Beardmore’s company had not been included with 
the others in the appendix ; he had understood it 
was not claimed to be a fair specimen of a 
Harveyised plate. With the exception of this plate, 
and another plate, tried in Italy, he thought every 
plate hitherto tried had been included in the 
appendix. With regard to the Italian plate, he 
had not received the particulars in time to include 
them in the paper, but they had been recently sup- 

lied to him by his friend Captain Persico, the 

talian naval attaché in this country. The plate 
made by his company and tried in Holland was 
notoriously not successfully carbonised, but he had 
included it in the appendix, in order that the latter 
might be complete, and that no considerations of 
advantage should stand in the way of all records 
being included. With regard to what Mr. Hall 
had said about his early labours in the production 
of nickel steel, he would ask him to read the paper 
again at his leisure, and he thought that comfort 
would be found for Mr. Hall in the many references 
made to the successful production of nickel steel 
plates. As to the difficulty of machining plates 
with high percentages of nickel and carbon, such 





steel was practically unmachineable. He would like 
to add, in regard to what Captain Orde Browne had 
said respecting the severity of tests in England and 
America, that he was speaking generally in the 
remarks he made, as stated in the paper, and for 
the purposes of description it was more advan- 
tageous to take the English trials. He wished 
to state that the chilling effect which took place 
in the Harvey process improved the metal in 
the body of the plate, for the tensile strength 
went up, and that effect extended to within 
3 in. of the back of a plate 10} in. thick. 
What Mr. Vickers had said with regard to the 
number of furnaces influencing the rate of output, 
was quite true. If six furnaces were erected, the 
number he believed Messrs. Vickers would shortly 
have, one plate a day could be turned out, and 
both his firm and Messrs. Cammell were quite 
capable of producing plates at that rate. 

Sir John Hay, in summing up the discussion, 
said that Sir Nathaniel Barnaby was quite right in 
saying that it was forty years since his connection 
with armour-plates began. The fathers—and pos- 
sibly the grandfathers—of those now working in 
this direction were then engaged in the investiga- 
tion, and he now rose up, like another Rip Van 
Winkle, to say what he knew about the subject. It 
was the late Emperor Napoleon who took an interest 
in this armour-plate question, and he was quick 
enough to be ahead of the English in his concep- 
tion of the principle. Sir John, in the time of the 
Russian War, had had an opportunity of going on 
board a French armoured vessel engaged in bom- 
barding a Russian position. When the war was 
over, and the question had to be inquired into, he 
was appointed chairman of the Armour-Plate Com- 
mission. They went to the various manufacturers 
of iron, and he well remembered going to the 
works of Messrs. John Brown and Co., who under- 
took to roll one of those monster plates, as they 
were looked upon at the time. The tilt hammer 
had up to then been used for dealing with such large 
masses of iron, but it was found that the proper tex- 
ture was not obtained by this treatment, and for that 
reason rolls were brought into play. He also 
remembered going to the works of Messrs. Cammell 
and Messrs. Vickers, who both gave great assistance. 
They then came to the opinion that 54 in. was the 
maximum thickness permissible for armour-plates. 
He had gone to the Duke of Somerset, who was 
then the First Lord of the Admiralty, and one of 
the best First Lords that had ever filled the position; 
the result of his interview was that three large iron- 
clad ships were built, but only with the greatest 
difficulty, for the then Chancellor of the Exchequer, 
the statesman who had but about a week before 
ceased to be Prime Minister (Mr. Gladstone), kept 
a very tight hand on the purse-strings, and con- 
siderable pressure was required to get those three 
fine vessels of the Agincourt type. 


SUBMARINE ARTILLERY. 


The paper by Captain W. H. Jaques, late United 
States Navy, the ordnance engineer to the Bethle- 
hem Iron Company, Pennsylvania, entitled ‘‘ The 
Detachable Ram, or the Submarine Gun as a Substi- 
tute for the Ram,” was next read. 

The paper presented by Captain Jaques, from its 
disjointed character, shows evidence of hurried 
compilation and want of revision, which is much 
to be regretted, and it would have been well had the 
Council referred it back to the author for recon- 
sideration. After a few opening sentences the 
author goes on to quote a number of statements 
made by different authorities on the subject of the 
ram, and intersperses them with comments of his 
own. Reference is next made to the Ammen ram, 
now called the Katahdin, ‘‘ practically the only 
vessel that has been built which depends on the 
ram alone for her offensive power, her light rapid- 
fire battery being available only for defence against 
torpedo-boat attack.” The author gives the dimen- 
sions of this vessel as follows, and it will be seen 
by reference they differ materially from those 
stated in Brassey’s Annual : 


Extreme length _... wk se «. 205 ft. 
>» breadth ... aie iis > 
Breadth of hull proper fe 
Total depth ... ae ie be ie I is 
Draught of water without coal or sup- 
plies... es te $i ié es ERG 
Draught loaded _... Ke a a iS 5, 
Displacement a6 = wis ... 1400 tons 


This vessel was built at a cost of 930,000 dols., 
which seems a good deal of money for a craft of 
this kind, considering the armour was but 3 in. at 
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its thickest. With regard to the ram _ proper 
the paper says: ‘‘The ship at the fore end 
tapers uniformly to a point, and terminates in a 
heavy cast-steel head. In this is mounted a remov- 
able point, or die of hammered steel, hardened and 
tempered. It is slightly cupped at the end, so as 
to present a chisel-like circumference, the intention 
of this being that, should impact be had with an 
inclined surface, the die would not slip, but bite at 
the instant of contact, thus enabling the ram to 
successfully strike an enemy’s ship at an angle 
not less than 40 deg.” This vessel was launched 
on February 4, 1893. The paper next gives 
outline particulars of the design of a harbour 
defence ram, the dimensions agreeing with those 
given in Brassey for the Katahdin. It is 
not quite clear from the text what steps have 
been taken with regard to this design, the careless 
wording of the paper rendering the matter annoy- 
ingly obscure. With regard to the kind of ‘‘de- 
tachable ram” which the author advocates, and 
which appears to be not a ram at all, but a sub- 
marine projectile, we are told that the velocities of 
submarine guns are very much higher than those 
obtained by automobile torpedoes, but ‘‘it is not 
intended to secure such ranges by this system, but 
rather to substitute for the attached ram, to the 
power of which so much importance is given, a 
detachable one, by which the dangers of the ram and 
the risk to the rammer can be avoided or reduced, 
and a ram obtained which will practically be several 
hundred feet in length.” Reference is next made 
to a drawing, by turning to which we find the 
submarine gun of ‘‘The Destroyer” depicted, 
and we conclude that the author is referring 
to this vessel. A long quotation from ‘‘ The 
Report of the Naval Torpedo Board” follows, 
certain operations carried out in order to test 
the accuracy of fire with the submarine gun 
being set forth. These would he more valuable 
were a description given of the ‘‘ automatic depth- 
regulating” device and ‘‘the rocket attachment,” 
both of which are referred to. ‘‘ Four shots 
demonstrated that it was possible to obtain a range 
of 600 ft. with a projectile from a gun under water, 
with a moderate powder charge, and that the hori- 
zontal direction was excellent.” ‘‘The gun and its 
mechanism showed no signs of weakness. During 
the trials its axis was 64 ft. below the surface. . . . 
The powder charges varied from 15lb. to 30 Ib., 
the former being used with the automatic depth- 
regulating projectile. . . . The maximum pressure 
recorded in the chamber of the gun was 1} tons. 
No practical difference in efficient range was 
shown by the differences in the weights of 
powder charge.” The projectiles were furnished 
by the Ericsson Coast Defence Company. ‘‘ The 
length of each was 27 ft. 4 in. The dia- 
meter of each was 15? in. The weight of the 
ordinary type loaded was 1500 lb. The weight of 
the automatic type loaded was 1700 lb. Each type 
is made dismountable in three sections, viz., head, 
middle, and tail. ... The explosive charge is 
carried in the head section. Space and buoyancy 
to carry about 300 lb. of explosives are provided.” 
From the report it appears that the automatic 
depth-regulating projectile failed through insuffi- 
cient strength to withstand the shock of discharge. 
Probably this defect would be remedied. 
The practical results of the trials were given in 
the report as follows: 
‘* Had the target been a vessel of a length of 
100 ft. and a draught of 20 ft. : js 
t. 
Fifteen of twenty would have struck at a 
distance of ... ea ede aaa ER 
Fifteen of twenty would have struck at a 
distance of ... ues was ne -- 500 
Fifteen of twenty would have struck ata 
A ee err a 
Seventeen of twenty would have struck at 
a distance of , a oa ee 
Twenty of twenty would have struck at a 
distance of ... it ise aad i ae 
Twenty of twenty would have struck at a 


distance of 100 


‘* The speed of the projectile, as nearly as could 
be determined, was as follows : 


Mean for a distance of 


Feet. Knots. 
400... ae ef se ae -. 6836 
100 a c= Re 


Further trials with the vessel under way were 
aid to be required to demonstrate the practical 





efficiency of the system. A good deal is said about 
‘‘the determination of the trim of the projectiles 
to secure the best trajectory,” but here again the 
want of specific information as to the general 
details of the system put the meeting at a disad- 
vantage. A dip of about 20 deg. is recommended, 
and ‘‘a certain amount of buoyancy, not less than 
251b., should be retained in the projectile.” 

Professor Biles pointed out that the vessel pro- 
posed by Captain Jaques was like the Polyphemus 
in many ways, but he would like to know why the 
light upper structure which distinguished the latter 
vessel had been done away with. If the ship were 
to be of any use for fighting purposes, it should be 
habitable, and to make it habitable the upper 
structure was necessary, whilst it would not detract 
from its value as a fighting machine. Professor 
Biles next made a sketch on the black-board, illus- 
trating the design of a cruiser got out by some 
American students at the Glasgow University. To 
judge by the sketch made, the shape departed 
widely from the conventional ship-shape forms of 
vessels of this class. 

Captain Fitzgerald regretted that the author was 
not present, as the remarks he was about to make 
were anything but complimentary to the design. 
He understood the gist of the author’s plan to be, 
that in future actions the tactics were largely to 
depend on ramming, the guns and torpedoes being 
done away with. There was something very fasci- 
nating, Captain Fitzgerald allowed, in doing away 
with all the preliminaries of naval battle, and dis- 
posing of one’s enemy at one blow. The question 
to be solved, however, was whether this could be 
done. He had assisted at certain practical experi- 
ments during manceuvres, and had found that it 
was the toss up of a shilling whether the vessel 
rammed or was rammed. The only way to make 
sure of hitting at all was for the two ships to meet 
end on, and if this were effected both ships would 
be probably destroyed. It would be a case of 
mutual suicide. The idea of the paper was to 
create a fleet of small inexpensive rams to take 
the place of better ships. There were many 
advocates for this view, among the most dis- 
tinguished being Lord Armstrong and Lord Brassey. 
No doubt five or six of these vessels could be built 
for the cost of one battleship ; the question would 
be, could they take its place? to which he would 
reply emphatically ‘‘ No.” These smaller vessels 
would not be able to deal with battleships ; first, 
they would have to catch their battleship befcre 
they could destroy it ; to be cheap they must be 
small, say about 4000 tons, but then they must 
have speed, and 19 knots would not be too much to 
enable them to catch and ram a 17-knot battleship. 
This would mean enormous engines and boilers, so 
that there would be great weight of machinery, that 
would involve a light construction of hull unsuitable 
forramming. The sacrifice to be made was of guns, 
torpedoes, and ammunition, but what would be got 
in that way would add little to the scantling when 
the weight of machinery was taken into considera- 
tion. hat would happen to these small vessels 
when within range of a battleship’s guns, and 
before they could ram, it was not perhaps necessary 
to inquire. The fact was, a gunless ram was a fad, 
and until it was produced he should be sceptical 
about it. The ram proposed was not a sea-going 
boat, and Captain Fitzgerald thought that the 
money required to build her would be far better 
— on torpedo-boats. 

r. W. H. White said that Captain Fitzgerald 
had spoken on the question of tactics, and an 
officer of his experience having expressed his 
opinion, the speaker had no more to say. Captain 
Jaques favoured the submarine gun, the pith of the 
paper was in that, and he had given the results of 
some most interesting experiments. The speed of 
the projectile from the under-water gun was 118 
knots for a distance of 100 ft., but taking the dis- 
tance at 600 ft., the speed fell to 29.6 knots, which 
was a very moderate speed for a torpedo. Sup- 
posing ball fire were used, there would be a pos- 
sibility of the vessel overtaking the projectile. 
Many years ago there was a plan put before the 
Institution for a submarine gun, which he thought 
(although it was difficult to speak with any assur- 
ance of accuracy) was before the work done by 
Ericsson. The latter, however, had the courage of 
his opinions, and had built a vessel which had been 
sent out to Brazil. The effect it was intended to have 
was perhaps rather more moral than physical, for 
he was given to understand that the people on 
board did not know how to operate the gun. With 





regard to the respective merits of the ram and the 
bow gun submerged, he would prefer the ram, as it 
might be a very formidable means of destruction 
when the enemy were disabled. Sir Nathaniel 
Barnaby had applied to him to give the particulars 
of the damage done to the Camperdown’s bow in 
her collision with the Victoria. He would state 
that the upper part of the vessel only was damaged, 
the spur not being injured at all. The injury was 
all on one side in front of the first bulkhead, and 
was entirely above water. The risk of ramming was 
greatly increased by the introduction of torpedoes, 
and for that reason, if for no other, he should be 
disinclined to spend a large amount of money on 
ships designed for this method of attack only ; but 
if the ram could be added at small extra cost, it 
would be good policy to spend a certain amount 
upon it. With regard to the question of the fish 
torpedo as against the submarine gun, taking the 
tactical conditions into consideration, he would 
think that the extra cost of the torpedo over the 
projectile of the gun, was warranted by the greater 
efficiency of the former. 

Sir John Hay, in summing up the discussion, said 
he had a little more faith in the ram as a weapon than 
Captain Fitzgerald appeared to have. He had the 
honour of the acquaintance of Admiral Tegethoff, 
one of the most distinguished naval commanders. 
He had met the gallant Admiral after Lissa, and 
had learnt particulars of that fight from his own 
mouth. The Italian fleet was taken at a disadvan- 
tage, and was not in a position to defend itself. 
Tegethoff found it in this unmanageable condition, 
and had quickly seen hia advantage and the right 
tactics to pursue. The force at his command was 
numerically inferior to the Italians, and it was, 
therefore, only by a sudden blow that he could hope 
to succeed. This was to be effected by ramming, 
and the result is known to history. 


FurNACcE COMBUSTION AND THE SPONTANEOUS 
HeEatTInG oF CoaL. 


Professor V. W. Lewes next read a paper 
entitled ‘‘ Leaves from a Laboratory Note-Book : 
(a) Some points affecting the combustion of fuel in 
marine boilers; (b) The spontaneous heating of 
coal.” This we shall reproduce in full shortly, and 
may, therefore, at once proceed to the discussion. 

r. J. McGregor was the first speaker, and 
pointed out that the author appeared to maintain 
that the products of combustion from the furnace 
contained unburned gases. The Research Com- 
mittee of Marine Engine Trials of the Institution of 
Mechanical Engineers had inquired into this subject 
very carefully, and the result of their investigations 
was that unburned gases are not found to any large 
extent. 

Mr. Grosse, of Sheffield, was the next speaker. 
He said it was altogether remarkable that the author 
had made reference to the addition of heating sur- 
face by means of projecting ribs or flanges, and had 
not referred to the Serve tube, which was now in 
general use. He said oo use, as seventy ships 
had already been fitted with it. The paper bore 
out the principle on which the Serve tube was 
designed, and it was, therefore, the more remark- 
able that the invention was not referred to. 

Mr. A. E. Seaton, of Earle’s Shipbuilding Com- 
pany, Hull, spoke next. He referred to the state- 
ment that the author made in his paper as to the 
efficiency of copper plugs inserted into a plate form- 
ing the Rooting surface fora boiler, so that the heat 
might be more readily transmitted to the water. 
This device was an old friend of his, for when he 
was a boy fourteen or fifteen years old, he had made 
a tin boiler, using pieces of copper wire for collect- 
ing and distributing heat in the manner described, 
and had found it very effective. The author had 
illustrated the boiler furnace in which angle irons 
were riveted on the inside, circumferentially, in 
order to act as collectorsof heat. He had received 
a prospectus of this boiler, but the experiments 
referred to in the prospectus were so crude, that he 
had not thought the thing worth reading to the 
end. Angle bars or T-bars riveted on in this way 
would be likely to have a deposit of scale formed 
between the flange and the furnace plate to which” 
it was riveted. This oxide would prevent the trans- 
mission of heat, and the bars would, therefore, rapidly 
be burned away. With regard to what Professor 
Lewes had said as to the effect of heat, he had some 
experience bearing on that point. In the paper it 
was stated as a fact that the double-bottom plates 
of a ship, near the boiler, corroded more rapidly 
than similar plates in other parts of the vessel, and 
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the increase in temperature near the boiler is the 
only factor of difference. It was also to be noticed 
that the plates at the bottom of the cellular spaces, 
which are kept cool by contact with the sea water, 
did not corrode, and cases were not wanting in 
which parts of a plate which got locally warmer 
than other parts, although the difference could only 
be a few degrees, corroded much more rapidly than 
the cooler portions. Five years ago a ship built of 
light scantling, for shallow draught, had come into 
Mr. Seaton’s hands. The boiler had been ordered 
to be lifted and examined, by the Board of Trade 
officials, and it certainly was not before time. The 
plates of the boiler were extensively worn away on 
the bottom from the outside, and he had expected 
to find the ship plating under the boiler seatings in 
avery precarious condition. Such, however, was 
not the case, for the ship’s bottom was scarcely 
corroded at all, and the floors were in very good 
condition. Professor Lewes had said that it was 
steel ships that corroded, and not iron ships. Mr. 
Seaton was sorry to contradict this, but he had 
seen iron ships corroded in a similar manner. The 
author had shown how the cooling action of the 
furnace plates acted in producing a film of non- 
conducting gases between the flame and the heating 
surface, and Mr. Seaton commended these facts to 
the attention of those who were now engaged in 
evolving a satisfactory water-tube boiler, as they 
had much bearing on the subject. In the paper, 
brickwork was recommended for the protection of 
the riveted-on flanges. The speaker was not 
inclined to put much confidence in brickwork in 
such positions. It was remarkable how quickly it 
disappeared in the flues of factory boilers, and he 
thought, therefore, little confidence could be placed 
in it when it was put into marine furnaces. 

Mr. C. E. Stromeyer, who spoke next, dwelt upon 
the fact previously mentioned by Mr. Grosse, that 
the Mechanical Engineers’ Research Committee had 
found very little unburned combustible in the funnel 
gases. This, he thought, was due to the flame 
passing the bridge, so that if the combustion were 
not complete in the furnaces the gases were burned 
after, and there was not, therefore, much loss. 
Moreover, in examining the heat balance-sheet, he 
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found all the gases accounted for. In one case he 
had obtained 3 per cent. more combustible ac- 
counted for than had been weighed in ; this was a 
very trifling difference, and might easily be due to 
errors of observation, and he merely mentioned the 
fact to show how nearly the balance had been ob- 
tained. As tothe riveted-on angle irons as heat 
collectors, or the ribs of the Serve tube, it was to 
be remembered that the resistance to transmission 
of heat was greater on the fire side than on the 
water side, so that collection required more atten- 
tion than distribution. He was of opinion that 
oxide would form between the angle bars and the 
plates, and it was recognised by engineers that pro- 
tecting pieces were not advisable if subjected to 
great heat. Notwithstanding, nuts on studs did 
not burn off unless they got slacked back. The 
author had suggested basic material for protection 
of the angle bars ; this material, the speaker pointed 
out, was objectionable. It would be efficient so 
long as the bricks were dry, but with moisture they 
would speedily crumble away, and, moreover, would 
be injuriously affected if any slag attacked them. 

Mr. Watt placed studs in the crown of a boiler 
furnace ; they were 6 in. long, 3 in. projecting into 
the water space, and 3 in. outside. Some thou- 
sands of these had been driven in. They were 
made of iron and were taper; it was found that 
they burned up to 24 in. in length, and did not go 
further. The speaker thought the designers of 
water-tube boilers would do well to notice what 
was said about breaking up the stream of non- 
conducting gases, which pointed to the fact that 
the products of combustion had better flow across 
rather than along the tubes. 

Professor Lewes, in reply to the discussion, 
referred to the remarks of Mr. Grosse on the 
amount of combustible gases which remained un- 
burned in the chimney. The volume of such 
unburned gases might have been small in the 
Research Committee’s trials, but the quantity of 
air admitted for combustion must be taken into 
account as having a most important effect upon 
economy. That, however, was not the point at 
issue, so much as the getting rid of what he had 
called the wet blanket of unburned gases that 
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lined the furnace, and by their low heat-conducting 
qualities prevented the heating surface from being 
efficient. With regard to Mr. Stromeyer’s remarks 
on the same subject, that gentleman had found 
3 per cent. more gases present than could have 
been there ; there was, therefore, clearly an error of 
3 per cent. one way, and it might be there was also 
a like error in the other direction. That would be 
sufficient to prove his case ; an addition of 3 per cent. 
of gases burned was all it was necessary for him to lay 
claim to. He regretted the omission in his paper 
of any mention of the Serve tube, but he must 
plead he was not an engineer, and, therefore, could 
not be expected to know everything that took place 
in the field of mechanical invention. The firebrick 
bridge might be very useful in effecting combus- 
tion that had not been completed, but it was better 
to secure efficiency in this respect at once. Mr. 
Stromeyer was perfectly right in his criticism as to 
basic material placed in a furnace, but as basic 
brick was not admissible, he would say, abandon 
protection of that nature altogether, and let the 
flanges take their chance, for acid bricks would be 
even worse than those of a basic character, as 
chemical action would be set up which would destroy 
the flanges; therefore, he would say, no bricks. 

The meeting then adjourned until the evening 
sitting. 


Warter-Tuse Boiters. 


The sitting on Thursday evening was devoted 
entirely to the discussion of the great water-tube 
boiler question, and when members assembled 
under the chairmanship of Sir Nathaniel Barnaby 
there was a larger gathering than is often seen in 
the theatre of the Society of Arts. 

Three papers on the subject of water-tube boilers 
were down for reading. The first taken was by 
Mr. J. I. Thornycroft, and was entitled ‘‘The 
Circulation of Water in the Thornycroft Water- 
Tube Boilers.” This we print in full in our present 
issue. The discussion was a somewhat brief one. 
The chairman laid down the rule that members 
were to speak only on the Thornycroft boiler, but 
it was found to be impossible to confine the discus- 
sion in this manner, so it was cut short, and practi- 
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cally adjourned until after the reading of the other 
two papers. 

Mr. F. C. Marshall, of Newcastle, was the first 
speaker, who said, in regard to the merits of dif- 
ferent types of water-tube boilers, he did not like 
tubes only partially filled, neither did he like the 
curved form of tubes. It was probable that he 
would adopt a boiler of what might be called the 
Yarrow type, although in that there might be 
defects. Referring to the illustrations to Mr. 
Thornycroft’s paper, he preferred the Daring form 
of boiler to that used in the Speedy, because, in 
the former, the row of down-comer tubes was always 
along the centre. Whether water-tube boilers 
would be used for large vessels was a question that 
remained to be discussed. A personal friend of his 
had lately visited what he would call the home of 
the water-tube boiler, viz., Toulon and the South 
of France. There it might have been hoped that 
the water-tube boiler would be found in its perfec- 
tion, but he learned with surprise that all ships 
lying there and fitted with water-tube boilers had 
their tubes taken out of the boilers. This did not 
look as if that type of steam generator was to be 
relied on in difficulties. Mr. Thornycroft here 
asked if the tubes referred to were curved or 
straight. Mr. Marshall appeared at first somewhat 
uncertain on this point, but ultimately said that 
the tubes were both curved and straight, but mostly 
curved. 

Mr. Laird congratulated Mr. Thornycroft on the 
success he had attained after so many years of 
patient investigation. Some water-tube boilers 
had done very well. The reason for the introduc- 
tion of this type of steam generator arose from the 
great demand for steam made in the present day 
of high speeds. The serious danger to their success 
had been that arising from filling up, but they could 
now supply for boiler feed pure water, as great ad- 
vances had been made in this direction in the last 
few years. His firm was making five groups of 
water-tube boilers of four boilers in each group, and 
each boiler of 900 to 1000 indicated horse-power, or 
20,000 horse-power in all. The design was very 
similar in principle to that of the Thornycroft 
boiler. It spoke well for the water-tube boiler 
that they were giving up a tried loco-marine type 
for it, and this because of the lesser weight, the 
gain in that respect being chiefly in the water 
carried. It would be well to remember that ships 
fitted with the Belleville boiler were faster than 
corresponding ships of our English makers. He 
had during the last few months recommended the 
water-tube boiler for coast vessels, and he believed 
that before long it would take up a position in all 
classes of ships. 

Sir Nathanial Barnaby here called on Mr. Thorny- 
croft to reply, as he said it was evidently impos- 
sible to keep the discussion to the lines prescribed. 

Mr. Thornycroft said that Mr. Marshall confessed 
in his opening words that he had not studied the 
water-tube boiler question, whilst Mr. Laird 
had had considerable experience, and he would, 
therefore, sooner pin his faith to the opinions of the 
latter. Mr. Marshall, without experience, pre- 
ferred straight tubes ; Mr. Thornycroft, after years 
of consideration and experiments, preferred curved 
tubes. The difficulty as to deposit had to be con- 
sidered, and with the feed arranged as in his 
boiler, viz., introduced in the top cylinder, im- 
purities in the water were drawn down in the form 
of a loose mud and deposited in a quiet place. A 
boiler of the Thornycroft type had been working in 
a boat for over five years, for ten months at a 
time, at full power, in order to work against stream, 
so that the boiler was driven as if on a trial trip, 
and the tubes still remained good. 

The paper by Mr. J. T. Milton, entitled ‘‘ Water- 
Tube Boilers,” was next read. Of this paper we also 
commence the publication in full this week. 

Mr. Howden’s paper on the ‘‘ Comparative Merits 
of the Cylindrical and Water-Tube Boilers for Ocean 
Steamships ” was a very long production of twenty- 
three pages, and it had been arranged by the Coun- 
cil that it should be cut down by the author for 
reading, so that the time occupied might be 20 
minutes. Mr. Holmes, the secretary, commenced 
the reading, but after he had proceeded for about 
half-an-hour the meeting expressed impatience, as 
there appeared to be still a considerable quantity to 
deal with. The chairman therefore put it to the 
vote whether the reading should be continued, or 
whether the discussion should then be taken. The 
latter motion having been carried, Sir Nathaniel 
Barnaby called upon Mr. A. E. Seaton to speak, 





Mr. Seaton referred to the expression Mr. How- 
den had used of ‘‘cylindrical, or ‘Scotch’ boiler,” 
a term which we have noticed is much used in 
America to denote the ordinary return-tube boiler. 
The celebrated firm of Penn had made in 1854 a 
cylindrical boiler for the s.s. Malacca, which worked 
at 501b. pressure. This was practically similar to the 
return-tube boiler, which might therefore be called 
the London boiler. Mr. Howden spoke as if the old 
boiler, as it might now be called, had never given any 
trouble, but that was hardly the case. Mr. Howden 
also spoke as if the cylindrical furnace was always 
perfect, from which it would seem that he did not 
read the law reports, otherwise he might have come 
across the case of the Leeds Forge v. Palmers’ 
Shipbuilding Company, and certainly engineers 
had heard of furnaces being taken out of boilers. 
He also thought that Mr. Howden could not have 
read Mr. Milton’s paper of last year on the ‘‘ De- 
formation of Boilers under Pressure.” He had 
referred in a very jaunty way to the operation of 
plugging a boiler tube, but if he had had to carry out 
such work at sea on a stormy night, especially if the 
vessel only contained one boiler, he would know that 
it was no joke. He spokeas ifthe receptive surface 
must be larger than the distributing surface. The 
paper read that morning by Professor Lewes had 
shown how to increase the receptive surface. An 
objection had been raised to the large quantities 
of water that would be released if a pipe burst in 
the water-tube boiler; but again it was said that a 
lot of water in a boiler acted as a flywheel, so it 
was hard to reconcile the two statements. The 
water tube had one advantage in this respect, for in 
small ships the boiler was divided up, and that 
was an element of eafetyin itself. Mr. Milton had de- 
scribed the boiler of his invention, which had been 
at work nine months ; on the trial a tube had split, 
but since then there had been notrouble. He had 
found it necessary to reduce the firegrate, which 
had formerly been as large in proportion as those 
used in the Thornycroft or Yarrow boiler. This 
reduction in grate area had led to better economy. 
When making the alteration some tubes were drawn ; 
on the outside a bituminous deposit was found, as 
if the surface had been tarred ; inside there was a 
slight deposit of mud, but the tubes were what he 
would call clean tubes. With regard to curved or 
straight tubes, he preferred the latter. With curved 
tubes one could not see from end to end; with 
straight tubes it was possible to do this. He did 
not believe in any boiler where it was necessary to 
destroy a lot of tubes to replace one. Neither did 
he believe in the ‘‘ priming boiler ;” it did not seem 
to him good engineering to boil up the steam and 
the water together, trusting the former to go to the 
engine and the latter back again. The construction 
of water-tube boilers was now possible in conse- 
quence of the improvement in the manufacture of 
tubes, which could now be obtained solid drawn. 
In conclusion, he was sure that the water-tube 
boiler was a perfect success, and could be made 
better than the best form of cylindrical boiler. 

In response to an invitation from the chairman, 
Mr. Yarrow next rose. He said it would be ad- 
mitted by all who had heard the interesting papers 
by Mr. Thornycroft, Mr. Milton, and Mr. Howden, 
that the Institution was under a great obligation to 
these gentlemen for the very valuable contributions 
they had made to the Transactions. It was about 
seven years ago that his firm first commenced adopt- 
ing straight tubes in their water-tube boilers, having 
been previously led away by what he believed to be 
the popular fallacy that curved tubes were necessary 
in order to allow for contraction and expansion. 
No doubt it was necessary to curve the tubes in 
some designs, but it did not follow that it was 
necessary in all. 

Although his firm had built a large number of 
water-tube boilers during the last seven years with 
straight tubes, it might be of interest to the meet- 
ing to know that they had never had a single leakage 
between the tube and tubeplate. This fact proved, 
they believed, that there was nothing objectionable 
in the straight tube system, whilst it clearly offered 
many advantages, both in construction and in 
service. Experience had shown that steel tubes, 
whether galvanised or not, rapidly deteriorated, 
and if the tubes were galvanised on the inside a 
rough surface was caused, which, in some instances, 
retarded the circulation of the water. There 
was also the possibility of portions of spelter 
lodging in the tubes and partially blocking u 
the passage, or causing such an obstruction whic 
would allow sediment to collect. So far as his 





experience went, it led to the conclusion that 
copper tubes were more durable than steel, but in 
the use of copper it was essential that it should be 
very pure, and that the tube, under all circum- 
stances, should be below the level of the water and 
always filled, otherwise the copper might become 
overheated. Mr. Thornycroft had given the meet- 
ing valuable information concerning the circulation 
in tubes which are drowned, and also in those 
which lead at their upper extremity to the steam 
space. In spite of the possible reduced circulation 
in drowned tubes, referred to by Mr. Thornycroft, 
the circulation was still ample for the purpose, and 
any more rapid circulation was unnecessary. He 
would state that his firm commenced experiments 
with water-tube boilers as far back as 1877, and put 
a water-tube boiler in a torpedo-boat in the year 
1889, and their experience indicated that very small 
changes in design materially affect the action of a 
boiler ; small alterations in some cases making the 
difference between success and failure. If portions 
of the boiler be rigidly secured by stays, which are 
not subject to the same temperature as the tubes, 
serious strains may be set up, involving continual 
bending of the tubes to meet continual variations of 
temperature. If, in such cases, the tubes be only 
slightly bent, it might lead to trouble, as small 
alterations in length involve considerable altera- 
tions in the curve necessary to conform to the 
variation in length. Consequently in cases where 
portions of the boiler are rigidly secured to one an- 
other, itisnecessary that the bendsin the tubes should 
be considerable, so that they can easily, and without 
excessive strain, suit differences of temperature. 
The practice of his firm was to aim at allowing tubes 
freedom to expand and contract ; and, as the con- 
traction and expansion of a group of tubes had been 
found to be nearly uniform under the conditions of 
working, any small difference of length seemed to 
be met by the elasticity of the material. Mr. 
Yarrow, and those who worked with him, felt 
satisfied on this point, having made very careful 
experiments to test it, and he thought it would be 
admitted that it was most desirable, in fact almost 
essential, that access be freely obtained to the 
interior of the tubes for the purpose of examination 
and for cleaning. For these reasons he was strongly 
in favour of straight tubes, which at the same time 
reduced the cost of construction, and was a con- 
venience in actual working on account of the ease 
in supplying spare tubes. In this way there was 
avoided the large variety of forms of spare tubes 
necessary with boilers where the tubes were curved 
to different forms. 

It was often asked, Mr. Yarrow continued, how, 
in boilers such as those in H.M.S. Hornet, and 
other previous vessels, they managed to replace the 
tubes. The form of boilers adopted in the Hornet, 
to which the speaker was referring, was not of the 
type described in Mr. Milton’s paper just read, 
and, as throwing some light on the subject, it might 
interest the meeting to know that on one of the 
trials with this vessel (in the boilers of which there 
are over 8000 tubes) one of the tubes gave way on 
account of faulty manufacture, and the time 
occupied in taking out and replacing this tube ready 
for expanding was only 40 minutes. His firm were 
also led away in their first boilers with the idea that 
down pipes were necessary to insure circulation, 
and in all the boilers made by them up to three 
years ago they provided four down pipes, two at 
each end, these down pipes being suitably curved 
to allow for variations in lengths between the upper 
and lower portions of the boiler. For purposes of 
experiment they removed two of the down pipes, 
and found the action of the boiler unaffected. 
They then ultimately dispensed with the other two, 
with the same result ; thereby saving both weight 
and length, and obtaining greater simplicity. Mr. 
Yarrow maintained that those who had had both 
water-tube boilers of a satisfactory type under 
their management, and those of the locomotive 
type, would be ready to admit that it required less 
skill to stoke a water-tube boiler than a locomotive 
boiler, as with the latter it was necessary to keep 
the grate uniformly covered with fuel, for fear of 
admitting cold air, while with the former such care 
was unneceseary. In order to test the effect of 
sudden changes of temperature on one of his firm’s 
water-tube boilers, they had, when experimenting 
with it in the yard, forced it excessively, and had 
then suddenly pulled out the fire, and stripped the 
boiler of its casings, so as to cool it as quickly as 
possible. They then replaced the casings, lit up as 
rapidly as possible, raising steam to 180 1b. The 
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result of this somewhat severe treatment showed 
that there was not the slightest alteration in form 
or any injury to the boiler. The results obtained 
with one of the boilers of H.M.S. Hornet, Mr. 
Yarrow thought, would, perhaps, interest the meet- 
ing. It weighed complete, with fittings, smokebox, 
fire-doors, firebricks, funnel, casings, and all boiler 
mountings, also including water up to working level, 
5 tons 7 cwt. On carefully conducted experiments 
in the yard it was found that 12,500 lb. of water 
were evaporated per hour from 60 deg. Fahr. to 
180 1b. pressure. In order to compare the relative 
efficiency of water-tube boilers with locomotive 
boilers, there were the following facts: In H.M.S. 
Havock his firm had placed two locomotive boilers, 
and the machinery indicated on trial about 3500 
horse-power, with an air pressure of 3 in. In 
the Hornet, a sister ship, provided with similar 
engines and fitted with eight water-tube boilers, as 
previously mentioned, they obtained, with a very 
low air pressure, averaging 1} in., 4300 horse-power. 
The eight boilers in the Hornet weighed 11 tons 
less than the locomotive boilers in the Havock. 

They had every reason to fear, from what they 
been told, that trouble would be experienced in 
working a group of small rapidly evaporating 
boilers in the Hornet, but, as a matter of fact, 
they had experienced no difficulty whatever, the 
feed being arranged in, as it were, two stages. The 
feed pumps on the engines take their suction from 
the hot-well, and deliver into a reservoir at 50 lb. 
pressure, and from this reservoir the donkeys take 
their suction, each boiler being provided with an 
independent donkey. By this means a very ample 
supply of water was always insured on the suction 
side of the donkeys, and the pipes leading to them 
could be of moderate dimensions, in consequence 
of the 50 lb. pressure delivering the water readily 
to the suction side of the pumps. To insure the 
reservoir always being well filled, there was a small 
amount of auxiliary feed constantly passing into it, 
the surplus, beyond that which was necessary for the 
supply of the boilers, being returned to the tank 
through a relief valve loaded to 50 lb. As was 
well known, his firm had been strong advocates for 
the locomotive type of boiler, especially as the 
form they had adopted was found to work satis- 
factorily and to be durable ; but the recent success 
with water-tube boilers obliged them to advance 
with the times and to modify their opinion, a course 
more particularly necessary in view of the possible 
further rise of working pressures in the immediate 
future. The recent action of the Admiralty in, asit 
were, forcing on numerous contractors the adoption 
of water-tube boilers had frequently been unfavour- 
ably criticised, but Mr. Yarrow believed that time 
would prove the greatest possible credit was due to 
the authorities for having thus taken the initiative 
in the introduction in this country of a form of 
boiler which there was little doubt is destined to 
replace old types. He was fully convinced that, in 
spite of those failures which were naturally to be 
expected to accompany such a sudden change of 
practice, naval architects and engineers would, in 
a few years, recognise in the action of the British 
Admiralty a wise and important step in the advance 
of marine engineering, and he believed before very 
long that it would be generally admitted, not only 
in this country, but throughout the world, that the 
greatest credit was due to the authorities at White- 
hall for having had the boldness to act as they had 
done. 

Mr. J. I. Thornycroft said Mr. Yarrow had men- 
tioned a case in which he had cooled down one of 
his boilers and afterwards got up steam again, but 
he (the speaker) had emptied a Thornycroft boiler 
and filled it up with cold water without damag- 
ing it. 

Mr. Rosenthal said he represented the Babcock 
and Wilcox boilers, and advocated a water-tube 
boiler with tubes all straight, but not made so light 
asin the Yarrow or Thornycrofttype. The Babcock 
and Wilcox boiler was more suitable for the merchant 
service, but they had made a boiler for asteam yacht 
in America, and for a yacht for Sir Gilbert East in 
this country, particulars of which he gave. In this 
type of boiler the tubes were accessible by moving a 
fitting, and they were arranged in groups of four. 

Mr. A. Morcom, of Birmingham, referred to the 
model of a water-tube boiler which Mr. Milton had 
placed on the table, and which he referred to in his 
paper as having been made and successfully used by 
Mr. J. S. White, of Cowes. Mr. Morcom said he 
had taken part in the design of this boiler, which 
was originally made at the works of his firm, Messrs. 





Belliss and Co., of Ledsam-street, Birmingham. 
There was one point worthy of notice in the water- 
tube boiler’: if a tube split, the inside pressure tended 
to increase the opening; whilst in a cylindrical, the 
pressure being on the outside, the tendency was to 
close the opening. In the boiler, a model of which 
was before him, they had the greatest trouble in 
selecting tubes that were suitable for the work re- 
quired from them. The boiler, it may be remarked, 
consists of a number of helical coils, certainly very 
difficult to make. Mr. Morcom said they had re- 
jected about 50 per cent. of the tubes before erect- 
ing them, and again another 50 per cent. of those 
selected had to be thrown away during the process of 
erection. He mentioned thie as showing the neces- 
sity of straight tubes. There was the greatest difli- 
cultyin determining the quality of solid drawn tubes. 
For a long time he had lost sight of the boiler en- 
tirely, but lately he had met a gentleman who had 
been acquainted with its working, and who informed 
him that it was acting in a perfectly satisfactory 
manner. The tubes were of copper, and the water 
level was carried just below the junction of the 
coils with the upper drum. It had now been work- 
ing for four years well. The water-tube boiler lent 
itself admirably to the system of heated draught. 
Some years ago he had patented an arrangement 
by which the air for feeding the furnace was drawn 
down between two casings enveloping the boiler ; 
he did not know whether that was a valid patent 
at the time, but knew it was now open for use. 

Mr. Sampson, of Maudslay’s, wished to say a 
word on behalf of those engineers who had been 
referred to as ‘‘our French allies.” It had been 
said that those who had the regulation of the feed 
in the Belleville boilers on board ship ‘‘ must be 
specialists of a very high order.”” They were, Mr. 
Sampson said; they were Arabs. In fact, on those 
ships the feed took care of itself, and was automatic, 
so much so that the engineers did not bother to 
refit gauge glasses when broken, as they knew the 
feed would be right. 

Mr. M. Robinson, asked if Mr. Thornycroft 
could give any actual figures in regard to the dry- 
ness of steam. He had been mixed up with trials 
with water-tube boilers, and was quite astonished 
at the dryness of the steam given by them, there 
being less than 1 per cent. of water in the steam. 
They had taken great trouble in this matter, using 
the salt test. He had made many experiments, 
using a glass-ended header, and noticed that as the 
pressure went up the foaming became less, it being 
apparent at 5 lb. pressure, whilst at 20 lb. it had 
disappeared. He had always thought that what- 
ever virtues the water-tube boiler possessed, giving 
dry steam was not among them, but he had found 
a water-tube boiler the driest of a group. 

Mr. J. I. Thornycroft said that, with regard to 
dryness of steam, Mr. Seaton had remarked that he 
did not like a foaming boiler. The speaker did not 
like to say much on this point at present, but so far 
as he could make out, when working with his 
boiler and evaporating 14 lb. of water per square 
foot of heating surface per hour, there was less than 
2 per cent. of moisture in the steam. He had also 
made experiments with a drowned tube boiler, and 
found the steam drier than he expected. He 
thought this dryness of steam in the water-tube 
boiler might be accounted for by the bombardment 
of the steam by small drops of water projected 
through it. Each drop would form anucleus round 
which would collect the smaller particles of water 
due to dampness, and the whole would be precipi- 
tated, leaving the steam dry to go off to the engine. 
The action was probably much the same as in the 
case of fog passing through the branches of a tree, 
when the mist became deposited on the twigs, and 
dropped to the earth as water. With regard to 
straight and curved tubes, there was evidently a 
difference of opinion. Mr. Yarrow preferred them 
straight ; he liked themcurved. The curved tubes 
give a greater area of heating surface within a given 
space, andsuddenchanges of temperature would have 
less effect. It was a mistake to suppose that cold 
water could get into the heating pipes, as the flow 
was always upwards. As to the absence of the 
down-comer tubes, he quite corroborated what Mr. 
Yarrow had said, that the boiler would work with- 
out them, for he had plugged them up as an experi- 
ment; but if they were absent it was a matter of 
uncertainty whether the water were going up or 
down, and he thought if trouble did not ultimately 
arise from this cause, it would be fortunate. It had 
been claimed in other boilers, as an advantage, that 
the tubes were got at by means of a door, but in 








his boiler there were two doors, which also had the 


advantage of opening inwards. With regard to 
manholes and openings with machine-work, which 
could be operated quickly, it might be well enough 
with new boilers, but if they had been in use for 
some time it would be another question. 

Mr. Leslie Robinson, representing Messrs. Nor- 
mand and Co., said he had some experience with the 
Thornycroft boiler, which it was impossible to ex- 
plode disastrously. In one case he had known a 
tube give way in the furnace, and the stoker had not 
been aware of the fact. Ina boiler of the Thorny- 
croft type the water had been let down through 
carelessness, so that the steel tubes melted, but no 
damage beyond that had ensued. Boilers of this 
class got up steam quickly, but they were not for 
the ocean tramp. The speaker went on to refer to 
the importance of economy in fuel consumption in 
steam trials, and gave some figures in regard to 
Messrs. Normand’s practice. These, however, he 
wasa little uncertain about, speaking from memory, 
and asked to be allowed to revise or add to them 
for publication in the Transactions. 

Mr. Huddart complained that he had come to the 
meeting to gain information, but had not profited 
much. The water-tube boiler was said to be the 
coming boiler, but information was required of a 
more general nature than could be obtained by 
yacht or torpedo-boat trials. 

Mr. W. H. White said that Mr. Howden had 
had the courage of his opinions. He was sorry that 
the engineer-in-chief, Mr. Durston, was not present 
to speak on the boilers of the Powerful and Terrible, 
two new cruisers, which were to have water-tube 
boilers. The Admiralty authorities had not decided 
on this course without due consideration, and had 
sent out an engineer to Australia to make passage 
in the vessels fitted with water-tube boilers, in 
order that they might obtain full information of 
their working. Engineers had to thank Mr. 
Thornycroft, and, later, Mr. Yarrow, for what 
these gentlemen had done. Two years ago, when 
the speaker was in France, he was impressed by 
the fact that there was not then building for the 
French Navy any vessel whatever, from the largest 
ironclad to the smallest torpedo-boat, which had 
not a water-tube boiler. Mr. Sampson had said 
that the pictures drawn by Mr. Howden as to the 
difficulties of feeding water-tube boilers were non- 
existent. If Mr. Howden were wrong in one 
instance, it tended to shake confidence in his other 
arguments. The Admiralty, after the facts re- 
ported to them in regard to the Australian boats, 
and from the experience gained by the Speedy and 
other vessels, had determined to fit the most tried 
types of water-tube boilers. Mr. Howden had 
given figures as to weight, and of space occupied 
by ordinary boilers ; he would ask if these figures 
were not based on certain figures which had been 
previously quoted in regard to the Howden system 
of forced draught. Mr. Howden replied that they 
were. Mr. White said in that case it laid the 
statement open to doubt, as Mr. Howden’s former 
figures had already been questioned, but, in any 
case, he did not think Mr. Howden’s unfortunate 
experience of years ago should be taken to bias 
present judgment of the water-tube boiler. 

Mr. Milton, in reply to the discussion, said he 
thought that if Mr. Huddart would read his paper 
carefully he would find figures respecting boiler 
trials. As to the general question as to the value 
of the water-tube boiler at sea, the Messageries 
Maritimes were repeating orders for water-tube 
boilers after many years’ experience. Mr. Milton 
went on to quote figures respecting the Belleville 
boiler which were contained in a publication of that 
company. 

Mr. Howden, in reply, quoted figures by which he 
claimed that the system of steam generation by 
heat inside a tube and water outside, was the best 
method of applying heat to water. There was, he 
claimed, no record of high fuel economy with the 
water-tube boiler, excepting in cases where the 
heating surface was four, five, or six times in excess 
of that attained with ordinary boilers. He referred 
to a Table on the wall, in which the weights of the 
boilers of the Speedy were compared with those of 
the Satellite, a vessel built by Schichau, and having 
locomotive boilers. We understand, however, that 
the accuracy of the figures in this Table is ques- 
tioned, and it has been pointed out that the Speedy 
and Satellite are not comparable vessels. Mr. 
Howden, continuing, said that if it were required 
to use the water-tube boiler at sea, it must have 
big tubes, but that would lead to greater space and 
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weight, and at sea the automatic feed would be 
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the air pressure was in the Satellite. He ques- | Mr. Howden said he would submit the figures for 


tioned if the power got from the locomotive boilers | correction. 





was correctly stated, as it was quite beyond the; 
best practice obtained elsewhere. He apologised | corrections were being made, he wished Mr. Howden 
for interrupting, but where he had formerly sat| would revise his paper from the historical side, as 
he had been unable to see the Table on the wall. | many of the statements made were incorrect. 


Mr. John Scott, of Greenock, said that while 
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Mr. Howden, continuing, said that Schichau 
used under-grate draught, and claimed, we under- 
stood Mr. Howden to say, that 30 or 40 per cent. 
greater efficiency was obtained in this way. We 
did not gather upon what this percentage was based. 

The meeting then adjourned. 


(To be continued.) 





LOCOMOTIVES AT THE WORLD'S 
COLUMBIAN EXPOSITION. 

THE war locomotive ‘‘ General,” which we illustrate 
on page 377, is truly an historical locomotive, though 
not of very early time, being an ordinary ‘‘ American” 
type wood-burning engine of 1855-60. But it became 
famous during the war of Rebellion ; so famous, indeed, 
that to millions of Americans it is a sacred relic con- 
nected with one of the many thrilling incidents of the 
bitter and long-sustained struggle. The story of 
which this locomotive was the central figure is told as 
follows : 

The ‘‘ Andrews Raiders” consisted of twenty-one 
Federal scouts selected from the 21st and 33rd Ohio 
Regiments, and sent in disguise within the Confederate 
pie under the leadership of J. J. Andrews, of Ken- 

ucky, 

The object was to capture a train on the Western 
and Atlantic Railroad, the State Railroad of Georgia, 
and burn the bridges between Atlanta and Chatta- 
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nooga, thereby severing communication between the 
source of reinforcements and supplies, and the actual 
seat of war in the State of Tennessee. Atlanta was 
the heart and Chattanooga was the castle of the 
Confederacy. No railroad, save the Western and 
Atlantic, connected the two. This was the main 
artery of intercommunication between the Gulf States, 
and the armies of Beauregard at Corinth, and Stone- 
wall Jackson in Virginia. To cripple, even tem- 
porarily, this line of road, would practically cut the 
Confederacy in two. Mitchel’s forces, acting in con- 
cert with the Andrews Raiders, would, the moment 
the bridges south of Chattanooga were destroyed, 
move upon that point, and at one stroke hold possession 
of the military key of the campaign. 

“Tt was all the deepest laid scheme, and on the 
grandest scale,” says a subsequent editorial in the 
Atlanta Southern Confederacy, ‘‘ that ever emanated 
from the brains of any number of Yankees combined.” 
‘Despite its tragic termination,” says the Comte de 
Paris, ‘‘it shows what a handful of brave men can 
undertake in America.” The fact is, its inception in 
point of strategy was worthy of Napoleon, and its 
execution, in point of patriotism and self-sacrifice, was 
equal to the spirit of Nathan Hale, whose only regret 
was that he had but one life to give for his country. 

The little band of men, disguised in citizen’s clothes, 
left the Federal encampment at Shelbyville, near the 
Nashville, Chattanooga, and St. Louis Railroad, on 
the evening of Monday, April 7, 1862. Proceeding in 


detachments of two and three across the Cumberland 
Mountains and the Tennessee River, they arrived on 
Friday evening following at Chattanooga in time for 
the south-bound train to Marietta. They allayed sus- 
Picion en route by representing themselves as ardent 
Secessionists from Fleming County, Kentucky, going 
to espouse the Confederate cause. 

They spent Friday night at Marietta, and took the 
early Saturday morning train, April 12, north-bound 
to Chattanooga. 

Just before boarding the train an informal ‘‘ council 
of war” was held in Andrews’ room at the hotel. A 
few argued that as they had been delayed by the 
recent rains, and were a day later than had been pre- 
arranged with General Mitchel, the attempt was now 
too hazardous, and should be given up. Andrews 
replied in a low voice, ‘‘ Boys, I tried this once before 
and failed ; now I will succeed, or leave my bones in 
Dixie.” The whistle of the approaching train was 
now heard, and purchasing their tickets to various 
points, the Raiders were soon passing around the foot 
of Kenesaw Mountain, and heard Conductor Fuller 
ery out at the next station, “‘ Big Shanty! Twenty 
minutes for breakfast.” A Confederate camp was 
close to the dépét, and armed sentries paced to and 
fro. But Andrews did not hesitate. No sooner were 
Conductor Fuller, his engineer, and passengers, seated 
in the station at breakfast, than two box cars con- 
nected with the train were uncoupled, the throttle of 
the engine ‘‘General” pulled, and as the uncut bell- 
rope gave a loud ‘‘ clang” the Raiders flew northward 
at full speed with their captured prize. 

Then followed ‘‘The Great Locomotive Chase” of 
history. 

Conductor Fuller ran after the fugitives on foot, 
amid the jeers and laughter of the bystanders. But 
he carried the schedule of the road in his head, and 
knew how far they could go before encountering the 
down trains. With indomitable pluck, and with the 
aid of a hand car, he reached the ‘‘ Yonah,” an engine 
at Etowah River, and immediately pressed on in pur- 
suit. The Raiders were delayed at Shot Junction 
by extra south-bound trains, the road being blocked 
by confusion resulting from Mitchel’s advance on 
Huntsville, and his near approach by armed train 
from the west toward Chattanooga. Had the Raiders 
captured their train the day previous, Friday, as pre- 
arranged, they would doubtless have succeeded. But 
the delays at Kivgston and elsewhere were fatal. 
Fuller and the pursuers obtained the powerful engine 
“Texas” from the Rome train, and followed at the 
rate of a mile a minute. The race to Reseca, where 
the first bridge should have been burnt, was the most 
thrilling locomotive chase on record. But owing to 
the rains, and the closeness of pursuit, all efforts to 
destroy the bridges and impede the tracks were futile. 
Near Ringgold the Raiders were forced reluctantly to 
abandon their engine, the ‘‘ General,” for lack of water 
and fuel. Pursued through the woods by armed men 
and bloodhounds, they were all captured. Seven of 
them were court-martialled at Knoxville, and executed, 
June 18, 1862, at Atlanta. Eight others overpowered 
their jailers and escaped, October 16. The remain- 
ing six were exchanged, March 18, 1863. Andrews, 
their leader, was executed alone at Atlanta, June 7, 
1862. 

The locomotive ‘‘General” crowns a monument 
erected to Andrews in the Chattanooga Cemetery. 





UNITED STATES MAIL CARS. 

On pages 380 and 381] are plans and sections of a 
Post Office railway car which was exhibited at Chicago 
by the Lake Shore and Michigan Southern Railroad 
Company. There isalso a plan of a postal newspaper 
car (Fig. 5). The dimensions of these cars (about 
60 ft. by 9 ft.) allow of ample space for sorting and 
cancelling tables, racks, &c. The distributing room 
of the postal car is large, and the arrangements are 
very commodious, A special feature in construction is 
the composite iron and wood framing of the floor and 
end framing, in order to add extra strength to resist 
damage in the event of collision. The car runs on two 
six-wheeled trucks, the construction of which is illus- 
trated by Figs. 7 to 10. It will be seen that the axles 
of these trucks are 5 ft. 5 in. apart; the wheels, of 
the Allen paper type, are 42 in. in diameter, and the 
framing is unusually heavy. 





ON WATER-TUBE BOILERS.* 
By Mr. J. T. Mitton, Member of Council. 


At the meeting of the Institution held at Cardiff in 
July last, I had the honour to read a ay 7 “On the 
Present Position of Water-Tube Boilers fur Marine Pur- 

.” Since that date some more experience has been 
ad with these boilers, and, as the matter is one in which 
all marine engineers take much interest, and in which 
many of them are now exercising their ingenuity and 
inventive talent, I have thought that another paper, 
iving further information of some types of boiler now 
ing made, and inviting criticisms of points of detail, 











* Paper read before the Institution of Naval Architects. 
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Tase I. 
| Workin | Total Weight of Boiler Total Weight, 
btnmcn nas a | and Contained Water per Square 
Type of Boiler. Pounds per , a i (cold), with Casings, and Foot of 
Square $ Feet. Square Feet. | all Mountings and Fit- Heating 
Inch. en pee ; | tings, except Chimney. Surface. 
| tons. Ib. 
Navy type, shown in Figs. 3 and 4, one furnace 200 1150. 30 | 2. 4l 
Two boilers for steamer where height and width In two boilers, In two boilers, | Two boilers, 
are kept a minimum, shown in Figs. 56 and 6.. | 200 1450 44 j 34 62 
Single-ended boiler, with two furnaces, similar . 
to half of boiler shown in Figs. 7 and 8 af 200 1150 48 23 45 
Double-ended boiler, four furnaces, shown in 
Figs. 7and8.. 54 A i + ae | 200 2200 88 38 39 
Single-ended boiler, with three furnaces, similar | 
to half of boiler shown in Figs. 9 and 10 and 200 1550 60 31 45 
Double-ended boiler, with six furnac2s, shown | 
in Figs. 9and10... as MP ae eo 200 3400 110 55 36 
Double-ended boiler, with six furnaces .. ~ 200 4800 138 | 75 35 
Boiler being made, as per Figs. land 2 .. st 220 1450 59 | 30 46 
Large boiler, with four furnaces fi-ed crossways, | 
as por Figs. 11 and 12 ‘ oe - 5000 165 | 110 49 


| 250 





both of principle and of construction, would meet with 
the approval of the Institution, and would be of service 
at the present time. 

Since writing the major portion of this paper I have 
received the Proceedings of the International Engineering 
Congress, division of as Engineering, held at Chicago 
in July and August last. These contain an excellent 
paper on tubulous or coil boilers by Mr. C. Ward, the 
originator and maker of a type of water-tube boiler suc- 
cessfully fitted on board the U.S.S. Monterey. The 
boilers described in this paper are (1) Ward’s boiler, con- 
—. mainly of nests of tubes one above another, bent 
into the form of concentric circles, each tube being, how- 
ever, attached at one end to a descending header, and at 
the other to an ascending header leading into the steam 
spaces ; (2) the Cowles boiler ; and (3) esber's boilers, 
which may both be considered to be modifications of the 
Thornycroft boiler; (4) the Towne boiler, consisting of 
water slab casings, with two sets of inclined water tubes 
crossing each other, and a steam drum; (5) the new 
Herreshoff ; and (6) the Roberts boilers, consisting of 
rectangular casings surrounding the fire. In the former 
the sides are shielded by horizontal, while in the latter 
they are shielded by vertical water tubes; in both the 
spaces above the fire are packed with several series of 
zigzag tubes, side by side and over one another, these 
tubes being nearly horizontal. The Roberts boiler has a 
horizontal cylindrical steam chest above the boiler; the 
ed Herreshoff has a vertical steam chest in front of the 
boiler. 

Of the above-mentioned boilers we have no experience 
on this side of the Atlantic. The paper further treats of 
the Belleville, the Thornycroft, and the Yarrow boilers, 
and is well worth careful study by all interested in water- 
tube boilers. 

Since reading the paper at Cardiff, the Babcock and 
Wilcox boiler therein described has been in continuous 
work at sea on the s.s. Nero, and up to the present time 
has given satisfaction. The Thornycroft boiler, also, as 
fitted in H.M.S. Speedy, has been successfully tried, and 
has fully answered expectations. 

At the present time, a large number of water-tube 
boilers are being fitted in vessels for the Navy. The 
Belleville boiler is being fitted in H.M.S. Sharpshooter, 
and in two new armourclads. Another gunboat is being 
fitted with the Du Temple boiler, while the large number 
of new torpedo-boat destroyers being built are nearly all 
being fitted with water-tube boilers of various types, 
including the Thornycroft, Normand, Yarrow, and 
Du ge ar previously described, and other types b 
Messrs. J. S. White, A. Blechynden, and others. Tt 
must be admitted that, but for water-tube boilers, the 
very high speed of these vessels could not be obtained ; 
so that if these boilers had not been available, the vessels 
themselves would probably have had no existence. 

Turning to the merchant navy, Messrs. Fleming and 
Ferguson are now constructing a pair of water-tube 
boilers for a vessel building by them, intended to be 
classed by Lloyd’s Register. These boilers are shown in 
Figs. 1 and 2. Each consists of a steam and water chest, 
6ft, in diameter, and two water chambers, 3ft. in diameter, 
extending the whole length of the boiler, and connected 
by numerous bent tubes. These chambers are connected 
outside the boiler casing by external circulating pipes of 
large diameter. The firegrate extends practically over 
the whole space below the water chambers, and the pro- 
ducts of combustion rise up amongst the tubes on the way 
to the chimney. 

The tubes—which are of iron, lap-welded, 24 in. in 
diameter—are expanded in the chests, and are afterwards 

over. Thechambers are built into the framework 
of the boiler casing before the tubes are fitted, so that the 
tubes have no strain on them due to the weight of steam 
chest, &c. 

It will be noticed that the tubes are all made with the 
upper end 2;'; in. in diameter, and their length is such 
that they can all be put in place from the inside of the 
steam chest. Any one tube can be cut out and replaced 
without disturbing the neighbouring tubes. Although 
the tubes are curved, owing to their comparatively large 
diameter, a light held at one end may easily be seen to 
shine through the other end if they are clear. 

A boiler of this general type has been at work on shore 
in Messrs. Fleming and he pe works for some time, 
and has given satisfaction both as regards evaporative 
efficiency, and also in giving no trouble whatever. 

Some of the different types of the same general design 
of boiler as propo:ed by the makers are shown in 
Figs. 3 to 12. 











In the boilers shown in Figs, 3 and 4 the products of 
combustion have a longer course amongst the tubes before 
reaching the chimney. In the boiler Figs. 7 and 8 there are 
three, and in that shown in Figs. 9 and 10 there are four 
water chambers, making two or three fires abreast, as the 
case may be. These forms of boiler may be either double- 
ended, as shown, or they may be single-ended. Figs. 11 
and 12 show a further design of a very large pair of boilers, 
which it is proposed to fit in a large vessel. In this case 
the water tet &c., are placed in a fore-and-aft line, 
while the firing is done athwartships. There is a very 
large space provided for combustion above the fires below 
the tubes. These boilers are intended to work at a steam 
pressure of 250 lb. per square inch, the tires being worked 
under a forced draught of 4-in. air pressure. 

The above Table gives some particulars supplied by 
Messrs. Fleming and Ferguson of the weights, surfaces, 
&c., of these various types of boilers. 

Messrs. Anderson and Lyall, of Glasgow, have made a 
boiler on the plan illustrated in Figs. 13and 14, but this type 
has not yet been tried at sea. The makers of this boiler 
are of opinion that in order to abstract as much heat as 
possible from the products of combustion, they must be 
subdivided into a number of small streams, each of which 
must be forced to act upon a considerable extent of sur- 
face, and to insure this, they have retained some of the 
heating surface in the old form of smoke tubes, 

In this boiler the water tubes are not spaced close 
together, and a large space or combustion chamber is 
formed between them and the barrel containing the 
smoke tubes. These features of the design are intended 
to provide for the proper combustion of the furnace 
gases; and in actual use considerable combustion and 
_ evolution of flame take place above the water 
tubes. 

The design illustrated shows water sides to the fire 
nes, but the makers have proposed plans for forming 
these sides with iron casings, protected from the in- 
tensity of the fire by water tubes nearly in contact 
with one another, as is done in several other types of 
boiler. 

Messrs. Anderson and Lyall inform me that the total 
weight of boiler and all accessories, including chimney and 
water, of an installation they have under consideration, is 
40 tons 3 ewt. The boiler wil) have a grate surface of 
69 square feet, and a total heating surface of 2340 square 
feet. This weight is equivalent to about 38 lb. per square 
a Ad heating surface. The working pressure will be 

The boiler appears to have a very high evaporative 
efficiency. During a five hours’ trialon January 31, 1894, 
with the shop boiler made on this [pee the evaporation 
was equivalent to 12.05 lb. from and at 212 deg., the rate 
of combustion being 18.29 lb. per square foot of grate. 
The coals used were Welsh, samples of which were kindly 
tested by Mr. C. J. Wilson, and found to have a calorific 
value of 14,467 calories, equivalent to an evaporation of 
14.97 lb. of water from ne at 212 deg. Fahr. The steam 
generated was practically dry, the wetness found by the 
most approved method being less than 1 percent. It may 
be stated that the trial was controlled by my colleague, 
Mr. Stromeyer, and was, therefore, conducted entirely 
independently of the makers. 


(To be continued.) 





BALANCING ENGINES. 
To THE EpriTor OF ENGINEERING. 

Srr,—I have — this letter back, so as to answer any 
remarks by “J. D. T.” at the same time. As to his 
opening passage, I fear I have understood his remarks 
only too well for his peace of mind. 

He brings forward another novel suggestion, viz., to 
couple a lot of wheels solely for the purpose of balance. 
As to the revolving parts, however heavy they are, the 
weight should all be put in the driving wheel; as to 
reciprocating parts, if they are too heavy for one wheel, 
well, leave part of them unbalanced ; whoever heard of 
putting on coupling-rods (which are being avoided more 
than ever) just for the sake of balancing some of the 
reciprocating in the coupled wheels? Alluding to my 
parenthesis, I would say that one of the chief features of 
Mr. Webb’s compounds is that you have practically a 
coupled engine without the coupling-rods. What I say 
is, that if you have got a coupled engine, all the better, 
as you can igh S. the reciprocating weight between 


them. As “ .” is evidently not a follower of 


strange gods, but believes that what is, is right, I may 








refer him to the very large number of four-coupled 
engines, in which the boss and half-rod in coupled wheel 
are neutralised altogether, and so play no part in balanc- 
ing the engine. This undoubtedly does not secure his 
approval (nor mine either, for that matter, as I show 
further on). As he still has a strange fancy for putting 
weights in the — wheels to balance the revolving 
parts, may I humbly draw his attention to the remarks 
that follow presently? Itisreally unnecessary to criticise 
his remarks on compression. Considering that three 
variables are involved—viz., boiler pressure, cut-off, and 
speed—and that these may differ, not only in combina- 
tion, but in degree, no sane man would deny that, at some 
time or other, the big-end may be just kept off the pin; 
but his passage seemed to imply that it could be pre- 
arranged. In the case of a stationary engine, with con- 
stant speed and load, and an assumed constant boiler 
pressure (which might be obtained with a constant load, 
but which you do not look for in a locomotive, which 
may be running up 1 in 80 one minute and down it the 
next), you could adjust the cut-off (constant) to give the 
compression required. But then we are not talking of 
stationary engines. 

The first two lines of his last paragraph I accept as a 
truism ; the remainder I do not understand. 

With your kind permission, I should like to say a few 
words about a very common method of balancing inside 
cylinder six-coupled engines. Not er by any means 
a follower of the ‘‘ what is, is right” philosophy, the fact 
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that this method is followed extensively on, at least, 
three of our large lines, does not deter me from criticis- 
ing it as faras I am able. I allude to the practice of 
putting no weights in at all, but leaving the rods and 
bosses to do all balancing. It will be an: | first, to show 
that a re or trailing weight cannot balance the re- 
volving weights on crank axle. 

Referring to Fig. 1, and omitting tyres and rims, to 
keep diagram as simple as possible, let the revolving parts 
on crank axle be represented by a weight in the wheel, 
and the boss, pin, and half-rod in leading and trailing by 
other weights, as shown. As far as balancing is con- 
cerned, the only connection between the driving and 
coupled wheels is through the frames; for it will be 
granted, I think (see Fig. 3), that the pull due to the 
fore half of leading rod is absorbed by leading wheel, 
and similarly for trailing wheel, whilst the other two half- 
rods confine their attentions to the driving wheel. Postu- 
lating this much with regard to the rods, we may put in 
weights asshown. Now driving wheel Dcanonly be affected 
through the frames and springs ; the pull of the trailing-rod 
will never lift the frame unless it exceeds W tons. Now 
this will never happen in practice, where at 60 miles, say, 
Fr will be about 24 tons and W is about 7 tons. But sup- 
pose it did lift the wheel, it would simply deflect the spring 
more, and slide the box up in the horns, rather than over- 
come the inertia of the engine. Suppose further that the 
frame were lifted, it would even then net affect thedriving 
wheel, for it would simply pull at the ends of the spring, 
and it would do no good there, for it would have to rise 
until the original camber (3 in., say) were restored, for 
the hanger cannot push and pull at the same time. 
Similarly, when D is above the axle, and L and T below, 
F> cannot neutralise Fi and F;, and, therefore, cannot 
be neutralised by them. If we had such an arrangement 
as Fig. 2, where the three axles are a fit in the frame 
A B, then a pull at L or T is transmitted fully to the 
centre wheel ; and if Fp = F. + Fr, andthe frame is 
rigid, then there is as much tendency to raise D as to 
depress it. When we introduce springs, we alter affairs 
altogether. 

Taking now a particular case, and choosing moderate 
weights, as I do not wish to overstate the case; fix 
revolving at 670 lb. (including crank hoops = 50 Ib. 
at pin, and part of comsisetinig-rod = 260 Ib.) ; recipro- 
cating parts = 470 lb. (including other part of rod); 
inside crank = 13 in., outside = 11 in.; leading boss, 
pin, and half-rod = 230 lb. = 195 Ib. at 13 in. ; 
same for T wheel ; driving boss, pin, and two half-rods 
= 350 lb. = 296 Ib. at 13 in. ferring to Fig. 3, we 
have at all positions 670 — 296 = 374 lb. revolving on 
crank axle, quite unbalanced ; and 195 1b. at same radius 
(230 lb. actual weight) in L, unbalanced except on dead 
centres; also 195in T. On dead centres we have a pull 
due to 296 + 195 + 195 = 686 1b. at 13 in., so that on 
dead centres all the revolving weights, and 16 ‘ib. over, are 
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balanced; and with the exception of this 16 lb., the 
reciprocating weight is quite unbalanced at all points. 
Of course, if any one chooses to say that on dead points the 
rods balance part of the reciprocating in preference to 
the revolving weights (a nice point to decide), he is 
welcome to do so; it makes matters no better. 

Now, not only are these engines insufficiently balanced, 
but they are inefficiently also. As each inside crank is 
balanced solely by the rods, &c., on same side (the rods 
on other side acting in a direction making 90 deg. with 
the first), we have two forces in planes 20 in. apart, which 
are supposed to balance each other. With a 5-ft. wheel 
at 55 miles an hour, we should have on dead centres a 
horizontal centrifugal couple of the respectable moment 
of 184 ton-feet. This tends to slew the engine round a 
vertical axis ; 90 deg. later it is similarly slewed round in 
other direction; at high s s this may not be notice- 
able, being so momentary, but there it is, anyhow. (The 
20 in. is the mean distance of rod, pin, and boss from crank 
on same side.) Now the foregoing must either be dis- 
proved, or the engines acknowledged to be improperly 
balanced ; they cannot be excused. It would never do to 
adopt the argument that a defect was not to be cor- 
rected, because the engine managed to exist under the 
conditions ; defects such as cylinders out of line, slide- 
bars ditto, horns not square, boxes not bored out square, 
&c., can, by causing constant heating, call for rectifica- 
tion ; they can look after themselves, so to speak ; but an 
engine wrongly balanced has to put up with it; the evil 
results are not so immediately apparent. And it must 
not be imagined either that an engine that rides smoothly 
is properly balanced ; it is so as regards the i 
weight; but as to the revolving weight, even if the pull 
were very great and (at high speeds) very suddenly 
applied, it would simply slide the box up in the horns; 
the frame would not be raised, and so the people on the 
footplate would be ignorant of the state of things. 

However, in this arrangement (Fig. 3), assuming that 
D is equidistant between L and I (as is also the case in 
Fig. 2), the forces are at least symmetrical; whereas 
“J. D. T.” proposes a similar arrangement for four 
coupled engines, where Fy and Fr are, say, 8 ft. apart, 
thereby tending to revolve a system like Fig. 2, round L; 
and if on springs (Fig. 1) round the centre of gravity, re- 
garding the leading end as able to move in a vertical 
plane by compressing the spring; the spring offering a 
resistance, the engine would tend to revolve round an 
axis somewhere between L and the centre of gravity. 

In my letter on February 9, I surmised that, in Ame- 
rican engines where the counterweights were of my 
equal area, the driving one was thicker than the other ; 
the plate you gave on March 2 corroborated this for the 
particular engine shown, and I should decidedly expect 
to find it so in all similar cases. 

Throughout my letters I have stated that a trailing 
weight cannot balance a revolving weight in drivin 
wheel, and “J. D. T.’s” persistent heresy, together wit 
the fact of the number of engines balanced in the manner 
Ihave criticised, have induced me to trouble you again. In 
connection with my advocating the distribution of the recip- 
rocating balance between the three coupled wheels, it may 
be argued that the total vertical pull is the same; that is 
80, but we prevent the incipient slip of the driving wheel, 
which would be more or less according to the state of the 
coupling-rod brasses (and where these are bushes they are 
allowed to run with a lot of play, sometimes ;'; in. or 
more, and then the slip war be considerable), and in 
addition to the wear of tyre, the coupling-rod is strained ; 
we also have a smaller pounding action. As regards the 
efficiency of leading and trailing rods and bosses to balance 
the piston on dead centres, there are no springs inter- 
yening, so their pull comes ultimately on to the driving 
wheel; as to how much is transmitted through the frames 
and how much through the rods depends on the relative 
amount of play in the boxes, horns, and rod bushes. 

By the way, I objected to the half-rod and boss being 
fully neutralised (as they often are) in coupled wheels, 
because it implies that all the reciprocating weight is 
= in the driving wheel, which is undesirable, I 
think. 

I have not space to touch on some other matters this 
week. I will merely say, in answer to some inquiries, that 
there is no diagram in Rankine’s ‘‘ Steam,” and that the 
angle for both cranks is the same ; the engraving was a 
bit out, but as both were marked ‘‘ 4,” and only one value 
given, this might have been inferred. 

Glad to see Mr. Tyrrell’s sketch. Has he ever applied 
the arrangement shown to a locomotive ? 

H. Rotre, 


Brighton Works, March 16, 1894. 








MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE EpiTorR oF ENGINEERING. 

Srr,—A little light shown on the abusive manner by 
which the Royal Engineers push themselves into every 
available highly-paid t, to the no small harm of 
specially trained civilians, is advisable. It is time, 
indeed, that this load of debt we owe to King ‘‘ Jobs” 
should be wiped off. 


‘* There’s a fiend that troubles man, 
hich is ‘ Jobs ; 
Muddles everything he can, 
Our ‘ Jobs;’ 
And his ugly head he rears; 
’K’s been thriving now for years, 
With a smile round both his ears ; 
Ain’t yer, ‘Jobs’?” 
I apologise for the verse, but it hits our case. The facts 
mentioned by your correspondent are only ‘‘a few 
instances of a process which has been at work for years 





in all branches of the public service into which a Royal 
Engineer officer can by any pretext be jobbed. Therecan 
be Rittle doubt, however, that the public interest demands 
the appointment of civil engineers in all cases, and 
military engineers cannot possibly possess that familiarity 
with engineering work which is necessary, while there can 
be no difficulty in finding civilians who do. The time 
has certainly come for some limitation of military engineers 
to military work.” ; 

Why do we permit redcoats to become inspectors of 
railways? This branch of engineer.ng requires a lifetime 
of study. Signals alone takea specialist ; but one of these 
valiant warriors will rush an inspection over a new line, 
with any amount of bridges, in a couple of days, which 
would occupy a competent mana month. A lamentable 
instance of their utter incapacity in this respect was shown 
in the bridges of the Brighton line, where, after a collapse 
of one of them, a large number were condemned by a 
civilian expert. i 

It is related of a Royal Engineer general, holding a 
civil appointment in a British colony, when asked to 
describe the difference between a ‘* Royal” and a “‘ Civil” 
Engineer, characteristically replied that a Royal Engineer, 
in addition to having a knowledge of all the various 
branches of civil engineering, was also a military engineer ! ! 
On the face of it such men are pretenders—‘ colonels 
from Chatham ”—grasping for money without patriotic 
motives. wt 

I submit it is high time for the Institution of Civil 
Engineers to perform its first duty, and to protect the 
members of our honourable profession. 

Faithfully yours, 
A. P. Gwynnz, C.E. 





To THE Eprror or ENGINEERING. 

Srr,—I am glad this topic has been broached, and that 
the profession is awaking to the fact that a military corps, 
through a system of jobbery, has been gradually absorbing 
many civil engineers’ appointments, for which only 
practical men are qualified. 

Your readers will be interested in the following list of 
posts held by officers of the Royal Engineers in civil 
employment. It is difficult to understand what are the 
peculiar merits of soldiers for these purely technical 
situations. Perhaps it is, as Mr. Kipling says in his 
verses entitled ‘‘ Public Waste,” ‘‘ because of the gold 
on their breeks!” How does this series of berths strike 
the hard-working civil engineer ? 

Appointments, No. Civil we 


Government Director of Guaranteed 


Indian Railways ... nei <a 1000 
Board of Trade, Inspectors of 

Railways... a se ce 2200 
Board of Trade, Electric Adviser... 1 658 
Local Goverment Board, Chief En- 

gineering Inspector aa ee) | 1200 
Local Government Board, En- 

gineering Inspectors es .. 5 600-800 
Metropolis Water Act Department, 

Water Examiner ... ms Ce | 850 
Prison Commission, Surveyor- 

General of Prisons... ~ ae 2000 
Prison Commission, Surveyor of 

Prisons i ie sad ae 800 
Admiralty Department of Works, 

Director _... “a we acd oe 1000 
Admiralty Department of Works, 

Superintending Engineer, Ports- 

mouth Dockyard oa Oe 600 

Total “tae 


The Electric Adviser, Board of Trade, is disguised in 
the Army List as on ‘‘ Special Duty, London ”! 

In addition to the above, there are three appointments 
in the Indian Public Works Department; two colonial 
engineers, Strait Settlements; one Director of Persian 
Telegraphs(!) ; one in charge of survey, South Africa ; one 
on railway survey, Gold Coast; one Inspector-General of 
Irrigation, Egypt ; one in map department, Land Registr 

fice, &c., making twenty-six posts in all, but of whic 
latter I am unable to obtain the salaries, so I have kept 
them separate. 

There is no reason why we should not hold these 
appointments, and I am confident our profession will not 
stand by and leave Echo to shout ‘‘ Why ?” in the desert. 


Tam, &c., 
A.M.I.C.E. 


To THe Eprror or ENGINEERING. 

Srr,—I cannot allow the letter of ‘‘ Alma Mater” to 

— by without @ protest. Who is he, that he should set 

imself up as a dictator to our celebrated corps, and what 
has he to do with the appointments in question? Perhaps 
he has been a candidate who has failed to secure one of 
these Government posts, and so must needs air his pique 
in the press. Surely the authorities, and the heads of 
those departments in which Royal Engineer officers are 
doing such good service to our oo best judges 
of who are fitted to perform duties which require no com- 
mon ability, — with zeal which only a military 
man can properly possess. 

If Royal Engineers have fairly succeeded where 
civilians fail, is that any reason why they should be held 
up to the public gaze with, almost I might say, derision. 
Royal Engineer officers, it will be admitted, are infinitely 
superior to civil engineers in general attainments, specially 
in science, where no one can compete with them. Their 
army training, too, gives them, when employed in civil 
offices, opportunities of inculcating lessons of obedience 
and discipline, which is of no small advautage to public 
organisations. 











The military pay your correspondent refers to is very 
small indeed, as all those acquainted with the army can 
tell you. If Engineer officers were not appointed to such 
posts, economy could not be effected, for where is the 
civilian who will labour for the small reward they get? 

“‘Alma Mater” is apparently under the impression 
that Royal Engineers never do any practical work them- 
selves. Has he never heard of Captain Fowke, who 
designed the South Kensington Museum buildings and 
the Albert Hall? These are edifices of which the greatest 
of architects might well be proud to be the originator. 
He also does not seem to be aware that all the works in 
connection with the housing of our large army are carried 
out ee Royal Engineer establishment. Can these 
facts be contravened ? 

As I write, the names of many celebrated officers of our 
corps rise before me, too numerous to mention here, all of 
whom have rendered valuable services to this, the greatest 
State in the world. 

It is highly desirable that military engineers should be 
profitably ces ge during times of peace, and, as the 
civilian aspect of the case has been proffered, I think it 
only just that the military view should be put forward 
also. Yours, &c., 

UBIQuE. 





H.M.S. ‘* HORNET.” 
To THE Epiror or ENGINEERING. 

Srr,—Reading in your issue of March 2 your article on 
H.M.S. Hornet, you, referring to the distance she would 
go without refilling with coal, said “‘she could steam 
4000 miles at a 10-knot speed, while her coal capacity was 
only 60 tons ;” I spoke about this to a good authority on 
the subject, and we could neither of us underatand how 
she could go the distance with this amount of coal. Sup- 
posing, for instance, the engines were running at 300 
indicated horse-power (which I should imagine rather 
hard, when her full power is over 3000), she would then, 
under the best conditions, use more than 14 lb. of coal per 
indicated horse-power per hour. Calculating this, she 
would then use 5 tons per day while doing 240 miles, her 
60 tons would therefore last for twelve days, and she 
would be able to travel for very nearly 3000 miles, instead 
of, as you report, 4000. 

Thanking you in anticipation for inserting this, 

Iam, Sir, yours truly, 

Victoria-street, London. B. C. BarRTiey. 

[Mr. Bartley greatly over-estimates the power necessary 
to propel vessels of this class at low speed. The Havock, a 
sister ship to the Hornet, but with locomotive boilers, 
recently made, on an official trial, a speed of 10? knots 
with 212 indicated horse-power.—Ep. E. ] 





INSTITUTION OF NAVAL ARCHITECTS. 
To THE EpiTor or ENGINEERING. 

S1r,—In your issue of the 16th inst., and your report of 
the discussion on Mr. W. H. White’s paper on ‘The Quali- 
ties and Performances of Recent First-class Battleships,” 
you have omitted my remarks thereon, and as it is of 
considerable public interest, I beg you will be good 
enough to insert this letter in the next issue of your valu- 
able journal. My remarks were as follows, viz. : 

“That the steam endurance of the Fleet would be 
increased by three times what it was now, and a vast 
number of stokers would be relieved from objectionab'e 
employment, and could be made available as fighting 
men, if the fuel which may be termed the ‘concentrated 
essence of coal,’ or oil fuel, were employed.” 

Further, as the deficiency in stability would also be 
overcome by the oil fuel being carried in the double 
bottom, an additional benefit would be derived. 

It would, I believe, have added interest to the subject 
of Mr. White’s paper had he felt himself at liberty to 
make a statement as to why oil fuel was not adopted in 
Her Majesty’s service, seeing that when properly applied, 
weight for weight, it is three times as efficient as coal, 
that is to “. Her Majesty’s ships with oil fuel (instead 
of coal) wou d be enabled to travel three: times the dis- 
tance—at an equal speed—to what they can now do, and 
that, too, with the collateral advantages of complete 
combustion, with a total absence of smoke, soot, ashes, 
and the reduction of labour to a fraction. 

It is to be hoped, however, that the Admiralty will not 
try to use oil as a “‘supplementary ” fuel, for but little, if 
any, advan would result; any attempt at combina- 
tion of oil fuel and coal will inevitably, from the nature 
of the things, result in failure. 

Iam, Sir, yours faithfully, 
Epwin N. Henwoop, 
Naval Architect and Engineer. 
22, Great St. Helens, London, E.C., 
March 19, 1894. 





CaTALoauE.—We have received from Messrs. W. G. 
Bagnall, Limited, a copy of their new price list of loco- 
motives and other railway plant. Special attention is 
paid in this catalogue to ey apd stock, many 
different types of locomotives for such lines being illus- 
trated and priced ; whilst rails, crossings, and other - 
manent way pe are also supplied by the firm. The 
catalogue is of convenient size and well printed. 

Tue RoumMANIAN FLeet.—Little is heard of the Rou- 
manian fleet, but although, ten years ago, no one would 
have dreamt of a Roumanian fleet in the Black Sea, 
Roumania has during the last few years procured twenty- 
one war-vessels, mostly torpedo-boats; three more have 
recently been ordered in England, and the purchase of 
two ironclads is under contemplation. The largest Rou- 
mauian warship is the armoured cruiser Elisabeth, which 
entered the Black Sea in 1887, under a merchant flag. 
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THE NAVY ESTIMATES. 

Tue Navy Estimates for the forthcoming financial 
year, which commences on the first of next month, 
were issued at the end of last week, and the debate 
on the motion was taken on Monday and Tuesday 
last in the House of Commons. The recent agita- 
tion in the press, and on the platform, has had the 
desired result of causing the sum provided to be 
more nearly adequate to the maintenance of a Navy 
sufticient for the need of the country than would 
otherwise have been the case ; for, in spite of pro- 
test, no one honestly doubts but that if it had not 
been that the Government feared to have their 
House pulled about their ears, the Navy programme 
of 1894-95 would have been almost as bare as that 
of last year. It is discreditable to the class from 
which Governments are formed that it should be 
necessary to prod them to their duties year by 
year with the goad of popular agitation; but 
popular agitation seems daily, for good or evil, to 
be more and more usurping the functions of respon- 
sible statesmanship. 

The sum asked from Parliament for the ensuing 
year is 17,366,100/. This is the net amount of the 
proposed expenditure, in addition to which there 
are ‘‘appropriations in aid” equal to a sum of one 
million odd; so that the gross estimates are 
18,371,7131. The net increase over last year’s 
estimate is 3,126,000/. The chief excess over last 
year is to be found under Vote 8, that which pro- 
vides for shipbuilding, repairs, maintenance, &c., 
wherein we find an additional charge for the coming 














rg year of 1,654,200/. for Section ILI. of the vote ; 
93 | this section referring to contract work. We have 
3 | this year (1893-94) spent 1,266,000/. amongst con- 


tractors under the estimates. During the coming 
year, i.e., that which begins with the first of next 
month, the proposal is to spend 2,920,200/. In com- 


5 | paring figures it must be remembered that the Naval 


Defence Act of 1889 provided for the expenditure 
during seven years of 10,000,000/. for contract 
work. This sum was to be made up by an annual 
charge on the Consolidated Fund of 1,428,5711., and 
the last payment would, under the original arrange- 
ment, become due in the financial year ending 
March 31, 1896. There only remains, however, a 


, | total sum of 16,6321. to be spent next year, the work 


representing the balance having been already done. 


3 | It will be seen, therefore, that the naval programme 


of 1889 is practically completed, and it was to be 
hoped, if not expected, that a new naval pro- 
gramme, extending over a series of years, would be 
forthcoming. The members of the present Govern- 





ment, however, when in opposition, too strenu- 
ously opposed the plan for ices to be able now to 
follow it up without eating their own words ; not 
that such an operation appears to cause much in- 
convenience to parliamentarians of either party 
when the meal is forced upon them by political 
exigencies, but up to the present time “an 
efficient Navy” has not become an election-de- 
ciding shibboleth. It would really do the country 
good to starve for a week or two, or to have 
a few coast towns shelled — supposing the mis- 
chief could be stopped there—in order to wake 
it up to the importance of the naval problem. 

But, although the present Government refuses 
to indorse the policy of its predecessors, it comes 
as near as it can, consistently with saving its 
dignity, for we are told that ‘‘ the new scheme of 
construction of 1894-95 forms part of a complete 
programme which has been arranged for a term of 
five years. This programme has been settled 
after a careful review, not only of the present re- 
lative strength of our Navy, as compared with 
that of other Powers, but also of the number and 
class of ships of war which are now being built 
abroad.” It will be seen, therefore, that the pre- 
sent Administration proposes following, excepting 
in procedure, the example set by the late Govern- 
ment when popular agitation forced upon it a de- 
finite programme. We say ‘‘ forced,” for it should 
be remembered that there is little to choose between 
either party in this respect ; each being fully pre- 
pared to sacrifice the safety of the country to the 
keeping of their places. 

The exception in regard to procedure, just re- 
ferred to, may prove an important matter. The 
late Government—under pressure—took the nation 
into its confidence, and made their seven years’ 
programme secure as Act of Parliament could bind 
it. The present Administration, with true demo- 
cratic exclusiveness, and contempt for the not 
unnatural curiosity of the sovereign people, refuses 
to state its plans. The procedure doubtless has its 
conveniences, for if the present fair breeze of 
popular agitation should back from the patriotic (or 
prudential) to the economic quarter, sails can be 
trimmed and helm shifted so as to scud before the 
new wind rather than beat-up on the true course 
in the teeth of an adverse gale We have, however, 
some security. The Government has delared that 
the present estimates are based on a continuous five 
years’ building policy, and there is no reason why 
more money should be appropriated to the first 
year’s programme than to any of the succeeding 
years. This fact was recognised in Tuesday’s debate ; 
and if afalling off occur, we shall know that the 
Government is backing down, and that the Admi- 
ralty is being squeezed by the Treasury, after the 
usual fashion when a ‘‘popular Budget” is required 
for political purposes. Unfortunately, Govern- 
ments are always brazen, and it is only by outside 
pressure they can be kept to their promises, tacit 
or explicit. Whether popular attention can be 
kept to the sticking point remains to be seen, but 
on that depends our possession of an adequate 
Navy. It is a precarious chance, but such are the 
drawbacks of government by the stump, in place of 
government by the Cabinet. 

Turning from these considerations to the figures 
of the present estimates, we find that there is a 
notable increase in the personnel of the fleet ; 
the number of officers, seamen, marines, &c., 
for which money is taken, being 83,400, an addition 
of 6700 on last year’s figures, the total amount 
asked for wages being 3,918,500/. ‘‘ Victualling 
and clothing for the Navy” will absorb 1,402,100/. ; 
** Medical services,” 143,900/.; ‘‘ Martial law,” 
10,600). ; ‘* Educational services,” 79,1001. ; 
‘* Scientific services,” 61,6001. ; and ‘‘ Royal Naval 
Reserves,” 205,800. These figures absorb net 
estimates for the first seven votes of the effective 
services, and bring us to Vote 8, ‘‘ Shipbuilding, 
repairs, maintenance,” &c. This vote is divided into 
three sections, as follows; Section I., personnel, 
1,771,8001. ; Section IL, matériel, 2,294,0001. ; and 
Section III., contract work, 2,920,200/. Vote 9 is 
for ‘‘ Naval armaments,” andamounts to 1,383,2001.; 
Vote 10, ‘‘ Works, buildings, and repairs at home 
and abroad,” 650,000/. ; Vote 11, ‘* Miscellaneous 
effective services,” 173,000/. ; and Vote 12, ‘ Ad- 
miralty Oftice,” 231,200/. This brings up the net 
total for the twelve effective service votes to 
15, 245,800/. 

The non-effective services comprise half-pay, 
pensions, gratuities, &c., the net total for 
which is 2,060,000/. An additional 60,3001. for 
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annuity payable under additional service in Aus- 
tralasian waters brings the net total estimates up 
to 17,366,100/., already stated ; the appropriations 
in aid being 1,005,613/., so that the gross total is 
over eighteen and three-quarter millions. 

Turning to the personnel, we find that part of the 
increase of 6700 is ‘‘ automatic,” that is to say, 1600 
boys will be entered from the training ships. In 
view of the ships lately added under the Naval 
Defence Act, the natural increment will be insufli- 
cient, and the authorities propose entering 800 
seamen direct from the mercantile marine and 
other sources in order to meet present wants, and 
to meet the objections, in case of war, of having 
to fall back on too large a number of our reserves. 
‘* Tt is essential to the efficiency of the fleet that 
the number of engine-room artificers should be in- 
creased,” says the First Lord’s statement; a 
significant admission, after the recent efforts to sub- 
stitute stokers for efficient trained mechanics, a 
course of which we have shown the danger on more 
than one occasion. The number of artificers is to 
be increased by 350 ; certainly not too large an ad- 
dition in view of the added requirements of the 
service. The question arises whether this number 
of efficient workmen will be obtained, especially if 
the revival of trade—for which we are all hoping— 
take place. The engine-room artificers have never 
been fairly treated, and if the Admiralty find 
difficulty in recruiting this neceseary rating, they 
will have but their past folly to blame. The in- 
crease in stokers ‘‘ desired” (a modest phrase) is 
2450. 

Turning to Vote 8, we find that for contract 
work (Section III.), including appropriations in 
aid, the total is 2,959,700). Amongst the sub- 
heads which go to make up this amount are: Pro- 
pelling machinery, 1,227,615/., an enormous in- 
crease on last year’s estimates, when the amount 
was 566,890/. ; auxiliary machinery will absorb 
43,004/.; hulls of ships building by contract, 
1,104,974/.—last year the total in the estimates 
under this sub-head was but 262,6941. ; contract re- 
pairs and alterations will cost 59,300/. ; inspection of 
contract work, 31,000/.; gun-mountings and air-com- 
pressing machinery, 359,1711. ; machinery for shore 
establishments at home and abroad, 30,0001. ; Royal 
reserve of merchant cruisers, 34,000/.; whilst 
70,6361. for interest on advances under the Naval 
Defence Act completes the total. In estimating 
these amounts, in comparison with those corre- 
sponding with them during recent years, the 
influence of the Naval Defence Act must again not 
be forgotten. Thus in 1893-94, the year which 
ends with this month, the sum of 1,039,7511. has 
been spent under the Act, and therefore does not 
come in the estimates. Of this total, 674,468/. 
was devoted to shipbuilding by contract, and 
365,2831. to armament. Up to March 31, 1893, 
8,943,617. was spent of the total of 10 millions. 
It will be seen, therefore, that the annual 
1,428,5711. provided for each of the seven years has 
been considerably exceeded ; and hence the sub- 
head for interest above quoted. The point to bear 
in mind, in comparing future estimates with those 
of the past six years, is that all the money required 
for shipbuilding, &c., has not lately been asked for 
in the estimates, whilst in future, there being prac- 
tically no Naval Defence Act—there is only 16,0001. 
more to come—the total of the estimates will repre- 
sent the total expenditure. 

Turning to the programme for construction, we 
find that of the ten battleships of the Naval 
Defence Act seven will be in commission, and the 
Royal Oak, Repulse, and Revenge will be ready 
for service next month. This is a matter upon 
which the country may well congratulate itself. 
Certainly no other nation could carry out such a 
programme in the same space of time. Both the 
Admiralty and the contractors deserve credit for 
the magnificent fleet of vessels which has been the 
outcome of the Hamilton programme. It is, how- 
ever, not only of the battleships that we may legiti- 
mately feel proud, for of the 42 cruisers laid down 
only five of the second class remain unfinished, and 
these are far advanced. Of the torpedo gunboats 
belonging to the programme, only four remain to 
be rg ayy The completion of these ships 
proves that Great Britain can produce a war fleet 


worthy of the country within the space of five 
years: a fact which by no means warrants the 
assumption—as it has been held to do—that we | 
may lag behind with safety, and make up leeway in 
the time of necessity. A great deal may happen in 
the way of naval warfare in a space of time very 





much less than five years, and, in fact, in probably 
less than as many months. 

In the First Lord’s explanatory statement 
reference is made to the first-class battleships 
Majestic and Magnificent, and we are told that the 
delay in their construction—upon which we have 
more than once commented—was ‘‘ owing to the 
expediency of postponing their commencement 
until all the circumstances connected with the loss 
of the Victoria had been thoroughly considered by 
the Admiralty ;” an excuse which hardly squares 
with some ‘‘explanatory statements ” given else- 
where. We are promised, however, that both 
vessels shall now be ‘‘ rapidly advanced.” In regard 
to the two big cruisers, Powerful and Terrible, we 
are informed that they also are ‘‘now being 
pushed forward ;” the delay in giving the orders 
for these ships—secured by the Barrow Company 
and Thomsons of Clydebank—has been owing to 
the time necessarily taken to decide preliminaries ; 
a statement we find no difficulty in accepting, though 
we doubt if these preliminaries were those which 
required to be settled in Mr. White’s department. 
The First Lord, however, is perfectly justified in 
saying that ‘‘ the preparation of the design of these 
vessels has involved many new problems in regard 
to armament, protection, and propelling machi- 
nery ;” which have been ‘‘solved in a manner 
which increases the fighting efliciency of these 
ships.” 

With regard to the new programme for the 
coming year, it is proposed to commence seven 
battleships of the first class, six cruisers of 
the second class, and two sloops. The main 
features of the new battleships will follow gene- 
rally the designs of the Majestic and Magnifi- 
cent. Five of these vessels are to be built in 
the Royal Dockyards—two at Portsmouth, two at 
Chatham, and one at Pembroke. Although these 
vessels are to be commenced, it is only upon three 
of them that it is proposed to make ‘‘ substantial 
progress ;’ whilst only ‘‘a moderate expenditure 
sufficient to open out the work” is to be incurred 
in regard to the other two. Two of these ships 
will be contract-built. Turning to the estimates, 
we find that the estimated total expenditure 
(excluding armament) on ‘‘ New Battleship No. 1,” 
at Portsmouth, is 138,528/. ; on ‘* New Battleship 
No. 2,” at Chatham, it is 160,830/. ; and on ‘‘ New 
Battleship No. 3,” at Pembroke, 151,663/. Batile- 
ships Nos. 4and 5 will have about 64,0001. spent on 
the two. From these figures may be obtained an 
interpretation of the official expressions ‘* substan- 
tial progress” and ‘‘ moderate expenditure.” The 
six second-class cruisers will be of the Talbot type, 
and will be built by contract. The number of 
cruisers is quite disproportionate to the battle- 
ships; and although we now are in a much 
better position than before, in regard to cruisers, 
we have not too many. It is a branch of the service 
in which we cannot afford to go back, and there is 
always a danger that the smaller, or rather the 
moderate-sized, vessels will be neglected. The two 
sloops are to be built at Devonport. 

The summary of vessels building, independently 
of the vessels completing under the Naval Defence 
Act and six torpedo-boat destroyers, is as follows : 
In the Dockyards, eight first-class battleships, three 
second-class cruisers, and four sloops; in private 
yards, two first-class battleships, two first-class 
cruisers, six second-class cruisers, and thirty-six 
torpedo-boat destroyers. 

e have so far extended our remarks on the 
estimates that we have not space to deal with 
the debate in the House of Commons. The first 
night, Monday, was almost wholly taken up by the 
Dockyard labour question, which certainly occupied 
more than its fair share of attention. One can 
sympathise with men who have, or fancy they have, 
grievances, in their view that it is impossible they 
can be over-discussed. The Dockyard hand has, 
however, many advantages over his fellow-work- 
men outside, and we doubt if those who represent 
the class did altogether wisely in pushing forward 
the claims of the men so prominently and exclu- 
sively at the present juncture. In fact, it is an 
open question whether reform will bring advantage 
in many instances, and the Dockyard hand may 
have to exclaim, ‘‘Save me from my friends,” 
The subject is one, however, which requires more 
discussion and consideration than we are able to 
give it at the present juncture. The debate on 
Tuesday night was of a far more important nature, 
but we must leave it to be dealt with in our next 
issue, when we shall return to the subject. 





RAILWAYS AND TRADE DEVELOP- 
MENT IN INDIA. 


Lorp Lytron once said that it was as clear to him 
as the sunin heaven that the financial prosperity of 
India depended mainly on the development of her 
railways and canals, and we feel certain there can 
be no dissentient from that statement; for no 
country, however rich, can prosper without modern 
means of cheap transport. That India suffers from 
insufficient railway facilities is recognised, so that 
Mr. Joseph Walton, in his address at the Imperial 
Institute on Monday evening, had little difficulty in 
establishing the fact. Speaking before the Indian 
section of the Society of Arts, he demonstrated the 
point by comparison with the United States of 
America, where, although the area is greater, the 
population is not so dense, the ratio per square 
mile being in India 185, and in the United States 
21. Notwithstanding this, there are in our Eastern 
dependency but 18,042 miles of railway, and in the 
States 170,000 miles. In other words, America 
has spent 321. 4s. on railways for each member of 
the republic, and there is, therefore, one mile of 
railway to every 365 inhabitants, while in India 
there is 15,900 inhabitants to every mile, 14s, 
having been spent per unit. Of course the trade 
of the States is enormously greater, but this is 
but another proof of the want of railway facilities 
in India. Cotton goods may be transported from 
Blackburn to Moulmein, on the Irrawaddy, a dis- 
tance of 8000 miles, for 6d. per piece, while to take 
them thence 300 miles to the capital of the Shan 
States, in which are 100 million inhabitants, costs 
7s. 6d. per piece. With facility for conveying goods 
at, say, 6d., instead of 7s. 6d., it is easy to conceive 
of an immense increase in traffic. There is no 
question, therefore, of the desirability of railway 
extension. Opinion differs only as to ways and 
means. 

It is computed by Mr. Walton, upon carefully 
collated data from Government and other officials, 
that 10,000 miles of railways are desirable in India, 
in lengths varying from 700 and 400 miles down- 
wards, including several new through routes and 
many feeders, and all, doubtless, serving districts 
at present far removed from railways or canals. 
They would open up, besides, one or two coal and 
iron fields, those for instance at Singareni, between 
Madras and Bezvada, and atGherria and Ranegunge, 
in the latter of which the author says he has 
inspected, in the nullah of one stream, in a distance 
of two miles, outcrops of twelve or thirteen seams 
of coal, of a total thickness of 170 ft. to 180 ft., 
and in another place a coal quarry with excellent 
coal of a thickness of over 100 ft. Assuming that all 
these lines, or the greater part of them, are desirable, 
whois to find the capital? That is the question which 
disturbs unanimity on the question. Mr. Walton 
seems satisfied that they will pay in the aggregate, 
basing his assumption on the present position 
and results of Indian railways. He states that in 
1887-8 the net earnings were 5.2 per cent.—over 
1 per cent. more than the earnings of railways in the 
United Kingdom, 2 per cent.morethan in the United 
States of America, and 2 per cent. more than the 
world’saverage. In 1891 the average profit, includ- 
ing commercial, military, and famine lines, was 5.76 
per cent.; in 1892, 5.43 per cent. And he adds 
further, that were it not that the State has, unfor- 
tunately, to pay on the guaranteed lines what are 
now excessive rates of interest, viz., 4.8 per cent. 
sterling, or 7.6 per cent. rupee revenue, whereas it 
could now borrow at 3 per cent. or under, instead 
of showing a deficit, the railways of India would 
show a handsome surplus in spite of the great fall 
in the value of the rupee in exchange for gold. 
Moreover, he does not consider that the new lines 
would cost as much as the majority of the existing 
railways, for with the present value of the rupee 
gold has greater purchasing power than when 
the exchange was 2s., so that the appreciation 
of gold balances the depreciation of silver so far 
as construction is concerned. Material is cheap, 
transport less"costly, and competition amongst con- 
tractors greater, so that the lecturer considered the 
present an appropriate time. We admire the facility 
with which he overcomes the currency question, but 
have no desire to enter upon a consideration of its 
influence on the situation. 

Thatmany Anglo-Indians and all natives look tothe 
Imperial Government for the cash for this railway 
development is not surprising, although the claim, as 
arule, is seldom supported with reasonable argument. 
Mr. Walton thinks 50 millions in consols should be 
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issued to bear interest at 2? per cent. until 1903, 
and thereafter at 2} per cent. This, too, he contends 
is but the duty of the Imperial Government, a con- 
tention based on the mutual advantage to be derived 
by trade development. This is an argument which 
has more cogency than loose statements as to Britain 
having regarded India as a ‘‘milch cow.” It may 
be that Britain, in her rule of India, has, in some 
cases, paid more attention to the views of the faddist 
rather than to the real interests of her great depen- 
dency. As the old saying has it, half the time of 
the wise is spent in undoing the harm done by the 
good. This, however, is true of all countries. To 
contend, however, that we ought to pay for railways 
since we necessitate large defensive armies, is beyond 
the mark ; for, we doubt not, no Anglo-Indian or 
native would care to have a less force at command. 
Moreover, it savours of wisdom after the event to 
make the Imperial Government responsible 
for the present position of Indian finances, 
by reason of its neglect to introduce a gold cur- 
rency throughout the empire when Germany, 
Austria, and [taly demonetised silver. That mutual 
advantage would accrue by the development, there 
can, as we have said, be no question, and the 
author would have made a much stronger case if he 
had concentrated his attention more directly on 
the gain to Britain as well as to India of the exten- 
sion of railways. It is true his list of lines suggests 
certain advantages, but these appeal with but little 
force. We are familiar and sympathise with the 
general argument in favour of more rapid develop- 
ment in the future than has characterised the past, 
but advocates of the cause must produce facts to 
show how we can get India to increase her purchase 
of British products beyond 2s. 6d. per head of the 
population. This is more important as the proba- 
bility is that India will have to appeal to private 
enterprise, for it is quite certain that the Imperial 
Government will not raise 50 millions in consols, 
or anything like that amount, for this purpose. 
Even with a guarantee from the Indian Government 
for the payment of interest and an annual contribu- 
tion to a sinking fund, the plan would receive scant 
support in Parliament. 

‘That traffic awaits the making of lines in many 
districts seems a reasonable assumption, for, as is 
pointed out, under present conditions a heavy 
crop is often almost a calamity to the owner, for 
a distance of more than 40 miles from a rail- 
way means that it must be wasted. This 
therefore, suggests, as the author puts it, a 
larger export trade and a consequent ability to 
import more, especially more manufactured pro- 
ducts. Too little, we think, is made of this con- 
sideration. The United States, at present, supplies 
the great proportion of our feeding stuffs, but the 
progress of the arts and crafts in America militates 
against her necessity to take in exchange our 
manufactured products, so that she prefers cash. 
If India could supply any considerable part of our 
wants, and take in exchange an appreciably greater 
quantity of products, as seems more likely, than 
America, the gain would be Britain’s, with con- 
current profit in increased national wealth to India. 
Thus advocates may prove a case for help from the 
mother country, whether from the Imperial Ex- 
chequer or from the immense store of surplus 
capital awaiting employment. From this latter 
source most should be expected, although the 
Government should assist in view of national 
benefits. The Imperial Government are will- 
ing to encourage private enterprise by con- 
cessions. The principal of these are: The free 
use of land ; the provision of rolling stock, and the 
maintenance and working of the new lines at 
favourable rates by the main line administrations ; 
the free use of surveys, &c., made at State expense ; 
the carriage of stores and materials over State 
lines at favourable rates; the grant of a 
limited rebate from the earnings of the main 
lines towards insuring the proprietors of the 
new lines a dividend of 4 per cent. per 
annum on the approval capital expenditure. 
This may be satisfactory in the case of main 
lines which have a reasonable prospect of financial 
success; but there must be many lines desired 
which would act as feeders, and in such cases 
Government help might very reasonably be expected, 
more peidioatialy as the present Government rail- 
way staffsare probably able to cope with an increased 
traffic without any great addition to expenses. We 
therefore agree with Mr. Walton that private enter- 
prise should be encouraged, if not, indeed, largely 
depended upon for the more promising schemes, and 





we hope that the Indian and Imperial Governments 
may find some agreement whereby public funds 
will be forthcoming to build other lines more rapidly 
in the future than in the past. Although success 
may not be immediate, the money will be most 
beneficially invested in view of trade and strategic 
advantages, 





THE PARALLEL WORKING OF 
ALTERNATORS. 


Art one time the parallel working of alternators 
was a burning question at the Institution of Elec- 
trical Engineers, and the members were divided 
into two camps regarding it, just as they are now 
in relation to high and low tension systems, the use 
of accumulators in central stations, and some other 
matters which are indeterminate, either from want 
of suflicient published data upon which accurate 
opinions can be formed, or else because commercial 
considerations intervene to warp the judgment. 
The parallel working of alternators was, how- 
ever, taken out of the list of uncertainties some 
time ago, and now every one is of opinion that 
these machines ought to, and will, run together 
with absolute certainty if properly designed and 
constructed. There is still, however, some con- 
flict of opinion as to the best method of at- 
taining the desired result. The credit of demon- 
strating beyond all possibility of doubt that alter- 
nate-current generators would synchronise per- 
fectly is due to Mr. W. M. Mordey, who, some 
years ago at the works of the Brush Electrical 
Engineering Company, showed that it was practi- 
cally impossible to get out of step two machines of 
the type bearing his name. His experiments were 
numerous and most conclusive, and since that time 
no one, who did not care to earn a reputation for 
ignorance, has maintained that the Brush Com- 
pany’s alternators will not run in parallel. 

Of course there is a limit to the synchronising 
power of alternators, just as there is a limit to the 
strength of shafting and the adhesion of belts. If 
demands be made upon them beyond what they can 
be expected to sustain, they will break out of step. 
The method of this connection was very aptly 
illustrated by the analogy of spur gearing in a 
paper read on the 8th inst. before the Institution 
of Electrical Engineers by Mr. Mordey. If two 
engines be each geared to a common shaft, say, 
the first motion shaft of a factory, by a pair of spur- 
wheels, the plant forms a mechanical representation 
of a pair of direct-driven alternators in a central 
station. Let us imagine one wheel slidden out of 
gear with its fellow, so that the corresponding 
engine is rendered idle. The other engine com- 
mences to drive the factory, and does so until the 
exigencies of the manufacture demand an increase 
of power. Assuming that it is impracticable to 
stop the first engine, as it is in an electric light 
station, it becomes a matter of some nicety to put 
the second pair of wheels into engagement while the 
shaft is running full speed. Evidently this can only 
be done without shock by getting the second 
engine to run the same speed as the first before 
the connection is made. Steam must be admitted 
to it by hand, and the speed gradually increased 
until the teeth of the wheels are running exactly 
at the same speed. The connection can then be 
made without risk, and the wheels put in and out 
of gear quite easily. This is the analogue of a 
second alternator being put in parallel with 
another when both are in the same phase. It is 
theoretically conceivable that the second pair of 
wheels should run without actual contact, the 
clearance space being divided equally on both sides 
of a tooth. This would be perfect synchronism. 
Practically, of course, this would never happen; the 
idle engine would either gain or lose on the other, 
and be retarded or accelerated by pressure between 
the teeth of its wheel and the wheel on the shaft. 
This pressure is the analogue of the sychronising 
current which passes between a pair of alternators. 
If the engines be so set that one is passing the 
centre while the other is in mid-stroke, or if the 
engines be of different types, it may happen that 
they may gain on each other alternately, and that 
there will be a continual chattering of the wheels, 
as the pressure is rapidly transferred from back 
to front of the teeth. This may occur when both 
engines are working at full power, so that fora 
portion of a revolution one is doing all the work, 
and possibly pulling the other round also. Sucha 
condition of things would be almost intolerable 
with gearing, and it is most undesirable with alter- 





nators, for, although those make no noise, a strong 
synchronising current is required to keep them in 
step if their engines do not run at equal angular 
velocities at ail parts of the revolution. 

The analogy may be carried still further if we 
picture spur teeth of different degrees of stiffness, 
varying all the way from phosphor bronze to yielding 
elastic material, such as rubber. In any case, as 
the pressure increases, the teeth will yield some- 
what. In the case of alternators having unyielding 
fields and small armature reaction, the displacement 
will be very small; in machines having poles of 
which the magnetism gives way, the displacement 
will be large. If it be very large, the strength of 
the tooth is rapidly lost, as the armature then moves 
past the strongest part of the field. Of course 
there must always be some displacement in alter- 
nators, because without it the synchronising current 
cannot gain access to the lagging machine. 

The object of Mr. Mordey’s paper, however, was 
not to supply illustrations of the method of working 
of alternators. It owed its origin to the following 
remark, made by Professor Forbes in his reply to 
the discussion on his paper describing the proposed 
arrangements for electrically distributing power 
from Niagara Falls : 

**At the time when I recommended the Mordey 
machine I said that, before deciding to adopt it, tests 
must be made with a resistance between the dynamos in 
parallel. Does Mr. Mordey forget that, when he kindly 
placed at my disposal the means of making this test, by 
putting ‘sunbeam’ lamps in series—that is to say, be- 
tween the two dynamos working in parallel—the lamps 
went up and down in brightness with the periodicity of a 
few seconds, and that the tendency was to rise to maxi- 
mum brilliancy, showing that the dynamos were rather 
working in series than in parallel? From the moment of 
those experiments I felt that that type of machine was 
not suited for our purposes, though I never mentioned 
that until I was compelled to by Mr. Mordey’s claims for 
his special mode of working.” 

These tests werecarried out with Brush alternators 
and Willans and Robinson engines in July, 1891. 
They comprised all the usual examples, including 
shutting the steam off the engine driving one of the 
alternators, and then applying a brake to its fly- 
wheel in a vain attempt to force it out of step. 
At the conclusion a further test was made—as a 
matter of scientific curiosity, but not as bearing 
upon practical working conditions—to ascertain 
what would occur if the two alternators were 
coupled together with a resistance between them 
so great that the resistance alone would be suffi- 
cient to absorb the whole power of one machine, 
even if the machine at the other end were at rest. 
The resistance (see figure) comprised seven sunbeam 
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lamps made for 80 volts and about 5 amperes, which 
would have a resistance hot of about 20 ohms each, 
and much more when cold, probably more than 
30 ohms. It was then found that there was a current 
passing through the lamps, and that it rose and 
fell with a slow pulsation, the alternators, although 
not actually breaking out of step, evidently getting 
a good deal out of true co-phasal synchronism, and 
only being pulled in when the slowly pulsating 
current rose to a considerable amount. Syn- 
chronism being regained, the current decreased 
again. This current was not measured, but was 
probably about 7 ampéres, as the lamps were a 
good deal over-incandesced. 

The facts of the case are not in dispute ; it is on 
their interpretation that the question was raised. 
There were two machines running as generator and 
motor, with an enormously high resistance between 
them, more than thirty times as great as Professor 
Forbes proposes to use in his long-distance trans- 
mission between Niagara and Buffalo. This resist- 
ance, however, was not constant. When the 
lamps were black they would interpose a high 
resistance—probably about 200 ohms—then, as 
the machine got a little out of step, the syn- 
chronising current would heat them, reduce their 
resistance, allow a much readier transfer of power, 
and so bring about a restoration of true syn- 
chronism, and a reduction of current through the 
lamps. This series of effects, being constantly 
repeated, goes a good way, Mr. Mordey suggests, 
towards explaining the pulsation. The governors, 
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too, if they pulsated with the same period, but 
opposite phase, would accentuate the ‘‘ hunting,” if 
they did not start it, and an examination of the 
indicator cards shows that the steam pressure 
varied considerably. In the discussion on this 
matter Mr. J. S. Raworth pointed out that it was 
not necessary to introduce electrical matters in 
order to fully explain the phenomenon. When a 
steam engine ran without load the governor always 
hunted, because a distinct change of centrifugal 
force must take place to overcome the friction of 
the governor. In the case before them one 
governor must have hunted. First it gave steam 
to the engine, which ran away with its load ; then 
it cut off the steam, and the engine slowed. It 
waa as if the two engines had been geared together 
by a thin link, such as a small india-rubber band, 
thus giving the first only an elastic and slowly 
acting control over the second. First the upper 
side and then the lower side of the band would have 
been in tension. In the light of these two facts, 
first that there was a variable and constantly 
varying resistance between the two machines ; and 
second, that the second machine, under the influence 
of its governor, was alternately rushing ahead and 
lagging behind the first, we can fully indorse Mr. 
Mordey’s statement that ‘‘the experiments, 
rightly interpreted, appeared to afford the very 
strongest proof of the exceedingly powerful syn- 
chronising effects exerted by these machines.” 

The experiment in question was made as an 
afterthought, and was open to objection as not 
being an exact instance either of parallel working 
or of transmission of power. Mr. Mordey has, 
therefore, since made other tests to supplement it. 
In one of them a 50-kilowatt generator was driven 
by a steam engine, and supplied current to a motor 
of similar size. With no resistance in the external 
circuit, the volts at the generator terminals were 
2000, and the current 1.6 ampéres. The resistance 
in circuit was raised successively to 10, 20, and 35 
ohms before there was any rise in the current. With 
63 ohms the current rose to 3.5 amperes, anp with 
69 ohms it became rather unsteady. With 77 ohms 
the current was 5.3 ampéres, and with 90 ohms the 
motor slipped out of step. In this case it required 
a resistance about thirty times a reasonable working 
amount before synchronism was interfered with. 
There was even then plenty of power left, but it 
could not be supplied advantageously. The line 
loss with 5.3 ampéres and 77 volts was 408 volts and 
2156 watts, whereas the generator was capable. of 
supplying 50,000 watts. But it must be remembered 
that, the electromotive force of the motor being 
kept up, it could only receive current under these 
conditions by letting itself get partly out of phase 
(and so into a disadvantageous position), and that 
then every increase of current intensified the evil 
by causing a further loss of volts on the line, and 
therefore a further reduction in the electromotive 
force impressed on the motor. Had the electro- 
motive forceof the motor been lowered, or theelectro- 
motive force of the generator increased, the line 
resistance could have been still further increased 
without loss of synchronism. Such a change of the 
relative electromotive forces of the motor and 
of the generator would have allowed current to get 
into the motor against the lower ordinates of its 
electromotive force waves, without the necessity 
for any serious shifting of phase. If the motor 
electromotive force had been lowered inthis way, 
the driving current would have increased, and 
synchronism would have been maintained much 
longer and through a higher line resistance, and 
would finally have been lost by the power being 
wasted in the line, and by ‘‘ armature reaction ” on 
a weakened field. 
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A. i As j Resist- 
Generator. | Motor. | Amperes.! toned, ance, | Remarks. 
| about 
volts volts H.P. } 
2040 2040 | 7.0 14.5 0 (Current fairly 
steady. 

2040 1980 7.3 14.5 Current fairly 
| Steady. 

2060 2000 | 7.45 14.5 10 |Current fairly 
| steady. 

2040 1900 | 82 14.5 25 (|Current stea- 
| dier. 

2040 1740 9.8 14.5 35 (Currentsteady 

2120 1540 11.0 14.5 45 j 
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In the above test the motor ran with no load and 
no adjustment. In a subsequent trial a 25-kilowatt 
alternator drove an 8-kilowatt constant current 





generator, and, allowing for friction and various 
losses, gave about 14 to 15 horse-power. At each 
change in the resistance in circuit, the excitation 
of the motor was correspondingly varied, as shown 
by the Table in the preceding column. 

In this is seen the gradual increase of motor 
current as the motor volts got lower, while steadi- 
ness rather improved with the addition of length 
(or resistance) of line. The test was incomplete, 
because it was not convenient to put a larger load 
on, and therefore the motor was not worked up to 
full power. , 

When Mr. Mordey enters upon a question of 
this kind, he always does so with great enthusiasm, 
pushing his experiments in all directions until 
he has covered the entire ground. The paper 
before us contains records of no less than 
eleven different experiments undertaken to prove 
that alternators, at least those of Brush manu- 
facture, will work synchronously, even if the line 
present a very large resistance. We regret we 
have not space even to indicate their main charac- 
teristics, but we may say that no one attempted to 
impugn them in the discussion. Unfortunately 
Professor Forbes’ absence from the country pre- 
vented him from entering the lists. If he cannot 
be present at the adjourned meeting on the 29th 
inst., possibly he will be able to send a written 
communication. 





THE GREAT VENEZUELAN RAILWAY, 


Au.interested in Venezuela will learn with satis- 
faction that the last pair of rails on the above- 
mentioned railway, which unites the capital, 
Cardcas, with Valencia, the city next in size and 
commercial importance in the republic, was laid 
on Saturday, January 20, 1894, amidst great 
enthusiasm and rejoicing. The ceremony was 
gracefully performed by the Illustrissima Sefiora de 
Cresuo, wife of the present chief of the executive, 
in the presence of all the directors of the company 
resident in Venezuela, the German and Italian 
Ministers, together with a large number of the 
engineers and officials of the line. The Minister of 
Public Works, Seiior J. Hurtado Manrique, who 
was also present, made an appropriate speech, in 
which he declared the line finished and opened. 
The spot at which the sections of the line came 
together, building from Cardcas and Valencia 
simultaneously, is about 113 kilometres from 
Cardcas and 67 from Valencia, the total length of 
the line being 180 kilometres, or say, 112 miles. 
Dr. Vicente Amengual and Dr. Velutini, ex- 
Minister of Finance, also made most interesting 
speeches on this occasion. The regular train ser- 
vice on schedule time was to commence from 
February 1, 1894. 

The line of railway just completed from Caracas 
to Valencia has long been known as the Krupp 
concession, and the work has been undertaken and 
carried out by the Grosse Venezuela Eisenbahn 
Gesellschaft, of Berlin and Hamburg. It is with- 
out doubt one of the greatest monuments of Ger- 
man enterprise abroad to be found in any part of 
the world, probably the greatest. 

After leaving the valley of the Guairé, the stream 
on which Caracas is situated, it crosses a summit of 
the North-Eastern Andes, at a point called Corozal, 
with a tunnel 267 metres long, 30 kilometres from 
the capital. From this summit or divide the line 
descends gradually on a 2 per cent. gradient to the 
valley of the River Tuy, by many windings, and 
through the most picturesque scenery. The open 
valley is reached ata point called Las Tejerias, about 
74 kilometres from Caracas. The portion of the line 
just referred to reminds the traveller of the Mexican 
Railway between Orizaba, Maltrata, and Boca del 
Monte, or of the line up the valley of the Kinzig 
between Hornberg, Tryberg, and Donau Eschingen, 
in the Black Forest. At the 94th kilometre from 
Caricas the important town of La Victoria is 
reached, with a population of some 15,000 inhabi- 
tants. On the length between Cardcas and La 
Victoria there are no fewer than 65 tunnels, with 
a total length of 4080 metres, 46 viaducts, and 30 
large bridges. 

From La Victoria to Valencia the railway pre- 
sents no special engineering difficulties, but 
throughout this latter section it traverses regions 
which may be considered as amongst the richest 
and most productive of the country, as well as 
being thickly populated and studded at frequent 
intervals with thriving towns and villages, such as 





San Mateo, Cagua, Turmero, Maracay, San Joaquin, 
Guacara, and several others. 

It is no exaggeration to say that from the point 
at which the railway emerges from the mountains, 
kilometre 74, into the so-called valleys of Aragua, 
until its termination in Valencia, it passes through 
one continued succession of sugar estates, coffee 
estates, and cattle pastures, interspersed with farms 
and small holdings, on which are grown Indian 
corn, beans, plantains, garden produce, and a 
variety of other fruits in good abundance. 

In the region of the Lake of Valencia, which is a 
beautiful sheet of water some 50kilometres long by 
20 kilometres wide, the cultivated area extends for 
many miles on both sides of the line, and for miles 
around the borders of the lake up to the slopes of 
the adjacent mountains. 

The railway is a single track line, 3 ft. 6in. = 
1.07 metre gauge, 34 metres wide in embankments, 
and 44 metres in cuttings. It is thoroughly well 
built and ballasted with gravel, broken stone, or 
coarse river sand throughout its entire length ; 
the bottom ballast is 12 in. = 30 centimetres, 
and the top ballast 6 in. = 15 centimetres. The 
The permanent way consists of steel rails 7 metres 
long, weighing each 180 kilogrammes, or 25.70 
kilogrammes per metre, equal to 52.7 1b. per yard. 
The sleepers are iron, laid nine to each rail, 80 
centimetres apart, except at the joints, where 
they are only 50 centimetres apart. The fasten- 
ings are of a new and approved system, exceedingly 
substantial, and easy to lay or replace. The 
minimum curvature is 80 metres radius, and 
has not been very frequently resorted to, 100 
metres being common, however, on the mountain 
section of the line. There are no gradients on the 
railway which exceed 2 per cent., or lin 50. Great 
sacrifices have been made to keep the gradient low, 
both in time and cost of construction. 

Rolling stock and equipment are all of the most 
ample and substantial description. The engines are 
chiefly German, and weigh 35 tons in working 
order; some few are English engines. Cars are 
generally of the American pattern, with end en- 
trances and central gangways. The first-class cars 
are very elaborate, and comfortable to a degree. 
Seldom could one find, outside oi the United States, 
so much finish and luxury in the cars. They have 
been supplied by the well-known builders, Charlier, 
Van der Zyphen, and Co., of Deutz, opposite 
Cologne-on-the-Rhine. 

Station accommodation has been provided for 
handling any volume of traffic which may be ex- 
pected to use the railway during the next fifteen or 
twenty years. The terminal stations, with their 
freight houses, store houses, repairing shops, wagon 
sheds, and sidings, would do credit to anything of 
the kind to be seen in large cities in Europe ; in 
fact, they are complete in every respect. The water 
service, also, has received everywhere special atten- 
tion. The same may be said of all the intermediate 
stations. Solid iron buildings with cement founda- 
tions have been erected at every one of them, and 
they are all, or very nearly all, complete and ready 
for the accommodation of passengers and freight 
from the very date of the opening of the line form- 
ing a great contrast, in this respect, to many similar 
undertakings. The bridges and ironwork, as also, 
we believe, the permanent way, are from Dort- 
mund, in Westphalia. The bridges and viaducts are 
perfect models of this class of construction, and 
have been sent out in such a manner that but little 
trouble was experienced in erecting them. The 
small iron superstructure for culverts of 2, 3, 5, 
and 10 metres are especially worthy of note, but 
too long to describe in this present article. 

One novel feature should be remarked before 
closing this very cursory account of so great an 
enterprise, namely, the use of gypsum as a building 
material for the passenger stations on the Valencia 
section. This material is moulded with tough marsh 
reeds of varying lengths and thicknesses. The 
mass is perforated longitudinally with holes about 
1} in. in diameter. It comes out in crates, and can 
readily be sawn and trimmed so as to fit into the 
channels of the iron uprights, or rest upon the 
flanges of the T-iron rafters. Cement or lime 
mortar is used for the joints; then comes a double 
coating of plaster, with hard finish, and the walls 
are as complete as if they were composed of solid 
brickwork, and present all the appearance of brick- 
work or masonry. The roofs are covered with a 
species of heavy ulin. 

We understand that the total cost of this under- 
taking to date has been in the neighbourhood o 
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80 million francs, or upwards of three millions 
sterling, but no concise figures have, as yet, been 
published on this head. 





THE JOHN COCKERILL COMPANY. 


Tus great Belgian undertaking has declared a 
dividend of 4l. per share for 1892-3. The gross 
profit realised last year was 155,685/., but this was 
brought down in the customary Continental fashion 
by various allocations to 137,780. On the other 
hand, it was increased by sundry accessory receipts 
to 157,5821. Interest on obligations, allowances 
for depreciation, &c., absorbed 81,7161. of this 
amount, leaving a final balance of 75,8661. The 
dividend of 4J. per share absorbed 60,000/., 3800/. 
was applied to sundry statutory allocations, and a 
reliquat of 12,065). was carried forward to the 
credit of 1893-4. The coal raised by the com- 
pany’s collieries in 1892-3 was about 10 per 
cent. less than in 1891-2; on the other hand, 
certain special expenses had to be provided for 
in consequence of the flooding of considerable 
works executed in order to protect the Caroline 
Colliery from inundations of the Meuse, and 
sundry new installations at the Caroline and 
Colard pits. The selling price of coal declined 
to the extent of about 1s. 8d. per ton last year ; and 
as no corresponding reduction could be effected in 
the cost of production, the collieries owned by the 
company were worked last year without any profit. 
Some important works were commenced in 1892-3 
in the company’s collieries; but they were not com- 
pleted when the financial year closed, and they will 
accordingly affect, to some extent, the operations 
of 1893-4. Certain changes which were introduced 
in 1892-3 into the working arrangements induce 
hopes, however, of better financial results in the 
current financial year. The same remark may be 
made with respect to the company’s calcining 
works. The company’s mineral workings in the 
Luxembourg were carried on regularly and satis- 
factorily in 1892-3, and the profit realised was 
somewhat more than in 1891-2. The produc- 
tion of the company’s blast furnaces in 1892-3 
was 10,000 tons less than in 1891-2. This was 
due, to some extent, to the blowing out for 
repairs of a blast furnace which had been no 
less than twelve years in operation. The average 
daily production of each blast furnace in activity in 
1892-3 was 7 per cent. higher than in 1891-2, and 
the consumption of coke was appreciably reduced ; 
on the other hand, selling prices appreciably de- 
clined in 1892-3, and the profit realised in connec- 
tion with the company’s blast furnaces was, in con- 
sequence, smaller than in 1891-2. The company’s 
works are now in a good state, and the present 
financial year is expected to prove more profitable. 
The profits realised by the company’s iron works in 
1892-3 were somewhat higher than in 1891-2. 
Thanks to the special quality of the company’s 
merchants’ iron, the increasing competition which 
the company has to sustain from steel works has 
thus far been easily met. The approaching com- 
pletion, however, of large new steel works in 
Belgium will render the struggle more difficult, 
and the council of administration has, accord- 
ingly, decided upon the construction of two 
Martin-Siemens furnaces. The company’s steel 
works produced less satisfactory results in 1892-3 
than in 1891-2; and in consequence of an occa- 
sional scarcity of orders, the output was reduced 
last year to the extent of 17 per cent. Various 
changes suggested by experience have been carried 
out in the company’s Bessemer foundries, as well 
as in its Martin-Siemens furnaces. The orders re- 
ceived for steel during the current financial year 
induce hopes of somewhat better results. The com- 
pany’s foundries have been generally well provided 
with work, and the production of steel in 1892-3 
was larger by some 50 per cent. than in 1891-2. 
The protits realised were also satisfactory. Orders 
for wheels fell off last year, especially on American 
account. In the boilermaking department it has 
been necessary to accept orders at low rates, and 
profits have been reduced in consequence. The 
boiler works have been pretty well employed, and 
orders are also in course of execution for 5000 
tons of metallic viaducts for Roumania. The 
company’s construction workshops were, upon 
the whole, well employed during 1892-3, and 
the working staff was maintained at upwards of 
1400 men during the year ; the profits realised in 
1892-3 were about equal to those earned in 1891-2. 





In the shipbuilding department good profits were 
realised in 1892-3. The Marie Henriette, a mail 
steamer, built for the Ostend and Dover line, 
attained the maximum speed stipulated in a contract 
entered into with the Belgian Government for her 
construction, and the premium prescribed by the 
contract has been paid in consequence to the com- 
pany. The company’s flotilla used for the con- 
veyance of minerals, &c., now comprises nine 
steamers, viz., the Prince Baudouin, 1885 tons; 
the Prince Philippe, 1351 tons ; the Congo, 1325 
tons; the Prince Albert of Belgium, 1312 tons; 
the Princess Louise, 772 tons; the Princess Hen- 
riette, 744 tons; the Princess Clementine, 726 
tons ; the Archduke Rodolph, 717 tons; and the 
Concha, 630 tons. A tenth steamer, a sister ship of 
the Prince Baudouin, and which will be called the 
John Cockerill, is now in course of construction at 
Hoboken. The working staff of the company 
stood at the close of June, 1893, at 9269 men, as 
compared with 9235 at the close of June, 1892. 
The amount of wages paid in 1892-3 was 398,0261., 
as compared with 390,365. in 1891-2. The com- 
pany maintains a pension fund as well as a medical 
and pharmaceutical service; it also gives other 
practical proofs of its interest in the welfare of its 
employés. It may be added that the amount of 
the orders on hand at the close of June, 1893, was 
556,2001., as compared with 636,7201. at the close 
of June, 1892. 





THE RESISTANCE OF AIRWAYS IN 
MINES. 

OnE of the most interesting papers read in the 
Mining Section of the recent International Engi- 
neering Congress at Chicago was by Mr. D. Murgue, 
engineer to the Bességue Coal Company, Bességes, 
France, in which an account was given of a series 
of exceptionally careful experiments in the resist- 
ance in mineways to the flow of air through them. 
The ordinary formula for this resistance is : 


Aut, Ups, 
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where h is the loss of head in millimetres, s the 
cross-section of the gangway, L length of same, p 
the perimeter, v the velocity, all in metres ; 5 the 
density of the air at the time of the experiment, 
and 6, the density at standard temperature and 
pressure, whilst « denotes a coefficient depending 
on the nature of the sides of the gangway. In 
this formula any expansion of the air which may 
take place is neglected, as being too small in prac- 
tice to affect the results. The object of M. Murgue’s 
experiments was to determine the value of « under 
various conditions. The plan adopted was to select 
a number of suitable gangways in the mine, and to 
determine the pressure at the beginning and the 
end of a measured length of this gangway, and at 
the same time to determine the average velocity of 
the air through the way. The plant used consisted 
of two lines of 1-in. gas tubing fixed along a side of 
the gangway. One of these pipes terminated in an 
open right-angle elbow at the beginning of the 
measured length, and the other in a similar manner 
at the other end. It was considered that disturb- 
ing effects at the mouthpiece would be the same in 
each case, and hence self-correcting. The other 
ends of the pipe were attached by rubber tubes to 
opposite branches of a U-gauge, one limb of which 
connected a flask of very large diameter, and 
the other a much smaller flask. In this way, 
practically the whole of the variation of level 
occurred in the smaller flask, and was measured 
by a simple but ingenious cathetometer, the 
result being finally corrected for the variation in 
the larger flask. The cathetometer consisted of a 
microscope mounted on a vertical slide, the fine 
adjustments being obtained by an eccentric and the 
coarse ones by a vertical screw. It was essential 
that there should be some definite mark on which 
to focus the cress hair of the microscope. A screen 
was accordingly placed behind the flask, and fixed 
to it horizontally was a glass tube filled with paint, 
on which a strong light was thrown. Looking 
through the microscope at the meniscus of the water 
in the small flask, this glass tube was seen by total 
reflection from the under surface of the meniscus as 
a thin white line, to which the cross hair could be set 
with great precision. Owing to this device it was 
possible, under not altogether favourable conditions, 
to read a motion of the water level not exceeding 
po millimetre (;.45 in.). The velocity of the 





air through the way was measured by anemometers, 
sufficient observations being made to permit of 
curves showing the distribution of velocity through 
the cross-section of the way to be drawn. These 
curves did alter in form with the velocity, within 
the limits of the experiments. The temperature, 
pressure, and moisture of the air were determined 
at frequent intervals. The following Table gives 
the general results obtained, which may be sum- 
marised as below : 


Rock Gangways. 


Ave- Area. if 
. rages. Perimeter. 
No. 1. Straight, normal section, ) 
nei . ene | 3.85 
No. 2. Straight, normal section, 
2=0.00086 | 900094 5 14 
No. 3, Straight, large section, | 
x=0.00104 5.96 
No. 4. Straight, small section, x=... 0.00122 3.80 
(very 
rough.) 
Brick-Lined Arched Gangways. 
No. 5. Straight, normal section, 
x=0.00030 4.91 
No. 6. Straight, normal section, 0.00033 
: 2=0.00036 ) 4.19 
No. 7. Continuous curve, normal sec- 
tom... ee .. = 0.00062 4.91 
No. 8. Sinuous, intermediate section, 
a= 0.00051 4.36 
No. 9. Sinuous, small section, «= 0.00055 3.75 
Timbered Gangways. 
No. 10. Straight, normal section, 
#=0.00168 (9 po155 4-39 
No. 11. Straight, normal section, , 
2=0,00144 4.61 
No, 12. Slightly sinuous, small sec- 
tion... ae -. = 0.00238 3.61 


The normal sections referred to above measured, 
roughly speaking, about 6 ft. by 6 ft. 





NOTES. 
Warsuirs LAUNCHED DURING 1893. 

France, during 1893, launched the ironclads 
Charles Martel and Jauréguiberry, each of 11,800 
tons, and the Tréhouart, of 6600 tons, besides the 
armoured cruiser Charnier, of 4700 tons. In addi- 
tion to these larger ships, four second-class cruisers, 
one torpedo cruiser, one torpedo destroyer, three 
seagoing torpedo-boats, and one submarine tor- 
pedo-boat have been launched. There were taken 
in hand one first-class cruiser (8000 tons), one ar- 
moured cruiser, four second-class cruisers, and 
several smaller vessels. Russia launched two iron- 
clads, one of 10,950 tons and one of 12,500 tons, 
two coast defence ships, and some smaller vessels. 
An ironclad and two armoured cruisers were 
commenced. Germany launched the cruiser Gefion, 
of 5000 tons. Austria-Hungary launched one 
armoured cruiser of 5100 tons. Italy launched 
the ram cruiser Liguria, of 2280 tons, and a torpedo- 
boat destroyer. She commenced two ironclads of 
9900 tons, a cruiser, and a torpedo-boat destroyer. 
The United States launched the Massachusetts, the 
Indiana, and the Oregon, each of 10,200 tons, the 
cruiser Minneapolis, of 7350 tons, and the ram 
Katahdin, of 2180 tons. There were taken in hand 
the ironclad Iowa (12,000 tons), the armoured 
cruiser Brooklyn (9150 tons), and three gunboats, 
Holland has commenced three armoured cruisers. 
Spain has commenced the building of two armoured 
cruisers, and three torpedo destroyers. 


PETROLEUM Borines 1n NortH Caucasus. 

The fact that naphthais being found in Northern 
Caucasus, especially in the Grosnoje district, has 
already for some time been attracting attention, 
the more so as the Wladikowkas-Petrowsk Rail- 
way has made the access to those parts much easier. 
Recent borings have given exceedingly satisfactory 
results. In October last a boring, within the 
Grosnoje naphtha district, was carried to a depth of 
614 sashen (about 440 ft.), and the yield was exces- 
sively good, both as regards quantity and quality. 
This was quite a new departure, for up till then 
there had only been used small pits, dug in the 
ground, similar to those used at Baku in earlier 
days. The quantity taken from that boring in four 
days amounted to about 200,000 pood, or about 
3280 tons. The quantity would probably have been 
larger, had there not, through faulty connections in 
the pipe, been mixed with the naphtha a consider- 
able amount of water from the upper layers of the 
soil. The naphtha was collected in a reservoir 
dug in the earth, capable of holding some 10,000 
tons, and its further treatment proved it to con- 
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tain more kerosene and less residue than the Baku 
naphtha. It has been decided to install a pipe 
from the springs to Grosnoje. Besides the bore- 
hole referred to above, two more were made, of 
respectively 20 in. and 9 in. diameter, by an- 
other firm, and further borings are contemplated. 
Besides these two firms, several others are desirous 
of renting petroleum sites, although the conditions 
are not favourable as regards fees and taxes. 


New Brinces ovER THE RuHonE aT Lyons. 

Two exceptionally handsome bridges have re- 
cently been erected across the Rhone at Lyons. Both 
bridges are of the arch type, and are remarkable for 


the small ratio of rise to span, viz., from 


to “= . 
15.9 
get an easy gradient of 1 in 50 on the approaches, 
and its adoption has contributed much to the grace- 
ful appearance of the structures. Each of the two 
bridges is 66 ft. wide between the parapets. The total 
width is divided up into a roadway 36 ft. wide, and 
two pathways each 15ft. wide. Each span consists of 
eight arch ribs of box section, so spaced that the 
maximum load on each is the same. The working 
stress permitted was 6.35 tons per square inch, rivet- 
holes being deducted. The rib flanges are 2 ft. 74 in. 
wide, and are built of 2-in. plates, four plates being 
used in the body of the rib, and additional being 
added where the bending stresses arising from un- 
equal loading required them. The arch plates are 
spaced 22 in. apart. and are 1} in. thick in the 
body of the rib, but at the springings they are 
strengthened and stiffened by the addition of two 
}-in. plates to each web, and at thesametime a central 
webplate is added here, to assist in distributing the 
thrust to the three keys inserted between the ribs 
and the cast-iron skewbacks. These latter measure 
6 ft. 6 in. long by 3 ft. 7 in. wide, and are 1} in. thick. 
They are bedded on lead ¢ in. thick. The foundations 
weresunk by the use of compressed air, which appears 
to be resorted to much more freely on the Conti- 
nent than in this country. The contract price of 
the foundations below water-mark was 62 francs per 
cubic metre (about 40s. per cubic yard). Each 
caisson measured about 22 ft. wide by 90 ft. long, 
outside of cutwaters, and contained 45 tons of metal- 
work. Very great attention was paid to esthetic 
considerations, the ornamentation of the two 
bridges being handed over to two professional 
decorators, with the happiest results. The steel 
used in the superstructure was of mild quality, 
having a breaking strength of from 28 to 32 tons 
per square inch, and an elongation of not less than 
24 per cent. in 4 in. 
CorDITE. 

The interesting trial between Mr. Nobel and the 
Government having been the means of definitely 
settling the question of property in the invention of 
cordite, it seems probable that makers of explosives 
will soon be wanted to tender for large quantities 
of what may now be called the service smokeless 
powder. The manufacture is a very elegant one, 
and comparatively free from danger, mainly on 
account of the absence of dust. The production of 
nitro-glycerine is, indeed, a highly dangerous pro- 
cess, but freedom from the uncertainty involved in 
the presence of dust renders the manufacture safe 
if the proper precautions are rigidly observed. 
Cordite has now been definitely adapted for the 
magazine rifle, and to all the quick-firing guns, and 
charges have also been settled for some of the ordi- 
nary service breechloaders, and notably for the 
splendid new naval 12-in. Longridge gun, which 
has just been produced in the Royal gun factories. 
Although cordite has, up to this moment, been used 
only in the form of round cords varying in diameter 
from .0375 in. to .7 in., steps are being taken to 
try other forms, such as square, hexagonal, oblong, 
and tubular. The latter form, which is produced 
exactly in the same way as lead pipe, was made as 
early as June, 1889, in small sizes, but is now 
being pressed out in large diameters. Cordite 
being of a horny and non-porous nature, burns 
exclusively on the surface of the cords, and 
with such regularity that, when not fully con- 
sumed in the gun, it is ejected burned down 
sometimes as thin asa thread, but yet of uniform 
thickness. It is obvious, therefore, that the rate of 
combustion depends upon the relation between the 
volume and the surface, and that the tubular form 
offers great facilities for varying this relation with- 
out making the cord inconveniently thin. A good 
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This low rise was adopted in order to 


deal of misconception exists as to the wear of guns 





using the new explosive. As far as can be made 
out up to the present, the erosion due to cordite 
for the same ballistics is not greater than that pro- 
duced by the old powders, but the wear is of a 
different kind. It is confined to a few calibres’ 
length from the chamber, and is more of the nature 
of a smooth washing away of the metal than of the 
deep grooving and scoring which black powder 
produces. Cordite, however, gives much higher 
ballistics, and on that account it is not to be ex- 
pected that the wear will be any less, and as the 
bore is left perfectly clean, the abrasion caused by 
the friction of the bullet in rifles is necessarily 
more severe ; but still it is found that the wear due 
to cleaning and periodical lapping out is more 
destructive under service conditions than the actual 
firing. One enormous advantage which may be 
claimed for cordite, besides the absence of smoke, 
is its indifference to wetting, and safety as regards 


| erected previously, the owners of such wires can 
| apply for permission to insert one or more induction 
coils in the tramway conductors to prevent the dis- 
|turbance. When the line, or the return, or both, 
|are laid in a conduit, the conduit, if of metal, shall 
| afford metallic continuity through its whole length, 
| and, when the rails form the return, it shall be 
|connected to them. When the conduit is of non- 
metallic material, and not of high insulating quality, 
it shall be divided by insulating screens from pipes 
laid within a distance of 6 ft. 


| H.M.S. ‘‘ HORNET.” 
| Tue official trial of H.M.S. Hornet, built by Messrs. 
| Yarrow and Co., took place in the estuary of the Thames 
on Monday last, in the presence of Mr. Durston, engineer- 
in-chief, Mr. Pledge, and Mr. Harding, representing the 
Admiralty, Mr. Carnt for Portsmouth Dockyard, and 
| Mr. Co: The following is a copy of the results as 
| recorded : 
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explosion in magazines and in cartridges unconfined 
in the chambers of guns. 


Exctric TRACTION. 

It will be remembered that Parliament last 
session imposed on the Board of Trade the duty 
of prescribing regulations to be observed by tram- 
way companies making use of electricity as a means 
of traction, for the prevention of injury to gas and 
water pipes, and for minimising interference with 
other electric circuits. Some months ago the 
Board issued a set of draft regulations, inviting 
criticism upon them; and recently a conference 
was held to hear the views of objectors. Now, 
after taking into consideration the views of the 
different parties interested, the Board has issued 
the regulations. From these we learn that in 
electric tramways one of the two conductors 
must, in every case, be insulated from earth. 
The other need not be insulated if (a) it be 
formed by the rails, or (b) if it be laid; within 
3 ft. of the rails, or (c) if it be of such sectional 
area as shall reduce the difference of potential 
between the ends of the uninsulated portion of 
the return below a certain limit defined below. 
Uninsulated returns laid within 3 ft. of the rails 
must be connected to them, at distances apart not 
exceeding 100 ft., by strips of copper of at least 
yy in. sectional area. An uninsulated return must 
be connected to the negative terminal of the gene- 
rator. This terminal must also be connected through 
a current indicator to two separate earth connec- 
tions placed 20 yards apart, or else to a water 
pipe of not less than 3 in. internal diameter. The 
earth connections shall be such that an electro- 
motive force of 4 volts shall produce a current of at 
least 2 ampéres from one to the other through the 
earth. An uninsulated return must be so laid 
and maintained that (1) the current passing from 
the earth connections through the indicator to the 
generator shall not at any time exceed either 
2 ampéres per mile of single tramway line, or 5 per 
cent. of the total current output of the station ; 
(2) that if a current indicator be placed between 
the uninsulated return and any pipe in the vicinity, 
it shall always be possible to reverse the direction 
of the current by three Leclanché cells in series, if 
the direction of the current is from the return to 
the pipe, and by one cell if the direction is from the 
pipe to the return. A record must be kept of the 
difference of potential between the parts of the 
uninsulated return furthest from and nearest to the 
generating station. This difference must not exceed 
7 volts. The insulation of all insulated conductors 
and feeders must be such that the leakage current does 
not exceed ;45 ampére per mile of tramway. Insu- 
lated conductors laid below ground must have an 
insulation resistance of 10 megohms per mile at 
least. When induction is caused on conductors 


The three hours’ trial commenced at the Chapman 
Lighthouse and ended below the Sunk yng a The 
average speed for the whole time was found to be 27.628 
knots per hour. 

After this circles at full speed were turned to star- 
board and port, and generally all the usual tests of 
machinery and ship were made, all of which were found 
to be perfectly satisfactory. At full speed and at slower 
speeds practically no vibration was felt. There was no 
heating of any parts of the engines, and the boilers made 
ample steam with a mean air pressure of 1.5in. The 
Admiralty authorities expressed themselves highly 
pleased with the result in every respect. 

e have already described the Hornet, her most 
important feature of novelty being the adoption of the 
Yarrow type of water-tube boiler, of which there are 
eight in number. The Havock, whose trial took place 
the latter part of last year, is an exactly similar vessel, 
and provided with engines of the same design. The 
Havock, however, has the locomotive type of boiler, two 
being fitted. The difference in the results obtained in 
the two vessels proves the superiority, in point of secur- 
ing a high speed, of the Yarrow water-tube boiler over 
the locomotive boiler. A comparison between the results 
of the Havock and the Hornet shows that in the former 
vessel on the official trial approximately 3500 horse-power 
was indicated, while in the case of the Hornet 4000 horse- 
power, which, approximately, is in direct proportion to 
the cubes of the speeds of the two boats, the consumption 
of fuel also being in direct proportion to the powers 
indicated. The air pressure in the stokeholds of the 
Havock was about 3 in., and in the Hornet 14 in. 

We understand that a number of destroyers, now 
building for the British Admiralty by various firms, are 
being fitted with Yarrow’s water-tube boilers, 








Syrrs’ Marxinec GAuce.—Messrs, Thomas Syers and 
Co., technical school fitters, of 45, Wilson-street, Fins- 
bury-square, E.C., have introduced a new carpenter’s 
marking gauge, in which wood is largely replaced by 
metal, a lighter and less clumsy instrument thus being 
obtained. The gauge is adjusted by steel screws. 


GREATER New YorkK.—The Greater New York, contem- 
ag 1 Bill which has passed the Assembly of the 

tate of New York, will cover 317? square miles, con- 
taining, by the latest estimates, 2,965,795 inhabitants. 
The following districts will be comprised in Greater New 
York: New York City, Brooklyn, Flatbush, Flatlands, 
Gravesend, New Utrecht, Richmond county, West 
Chester village, part of East Chester village, part of Pel- 
ham village, Flushing, part of Hampstead, Jamaica, 
Long Island City, Newtown, and Jamaica Bay. 

CiypE NaAviGATION.— According to the report just pre- 
sented 4 Mr. James Deas, engineer to the Navigation 
Trust, the total quantity dredged during the quarter 
amounted to 535,961 cubic yards, compared with 398,480 
cubic yards in the corresponding quarter of 1892 ; 530,661 
cubic yards were lifted by dredgers, and 5,360 cubic yards 
by floating digger. In addition, there were loaded b: 
men into punta, 1552 cubic yards. At the new Cessnoc 
Docks there has been excavated since the commencement 
of operations, 853,284 cubic yards. Considerably more 
than half the work on the walls of the dock has been 
accomplished, and progress is being made with a seat for 
a 130-ton crane, similar to that erected on Finnieston Quay 
and illustrated in a previous volume. With the new 
graving dock, too, good progress is being made, 
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NOTES FROM THE NORTH. 
Gtascow, Tuesday. 

Glasgow Pig-Iron Market.—At the forenoon meeting of 
the ‘‘iron ring” last Thursday the market was very firm 
in tone, but the business done was restricted to about 
5000 or 6000 tons of Scotch and a few lots of hematite 
iron. Scotch and Cleveland each made an advance of 1d. 
per ton, and hematite iron $d. = ton from the preceding 
day’s close. The market was a little irregular in the after- 
noon. After being very firm, prices left off unchanged all 
round. About 10,000 tons of Scotch and 1500 tons of 
Cleveland iron were dealt in. At the close the settle- 
ment prices were—Scotch iron, 43s. 3d. per ton; Cleve- 
land, 36s. 3d. ; Cumberland and Middlesbrough hematite 
iron, respectively, 45s. 3d. and 44s. 44d. per ton. Friday’s 
market was steady at the opening in the forenoon, but 
developed a flat tone before the finish. Not much iron, 
however, was offered at the lower prices. About 1000 
tons of Scotch, 3000 or 4000 tons of Cleveland, and a few 
lots of hematite iron changed hands. Prices all round 
showed a decline ranging from 2d. up to 34d. per ton. 
The afternoon market was very active, one prominent 
operator selling about 20,000 tons of Scotch iron, which 
was readily absorbed, however, and the finish was 
steady, without change from the morning. Altogether 
close upon 25,000 tons of Scotch changed hands, 
but very little of anything else. The settlement prices at 
the close were—Scotch, 42s. 104d. per ton; Cleveland, 
363. ; Cumberland and Middlesbrough hematite iron, 45s. 
and 44s. 14d. per ton respectively. At the forenoon 
sitting of the “ring” on Monday the market was fairly 
active, but depressed in tone under the influence of some 
sacar offering of all kinds of iron on the part of a 
arge operator. Some 10,000 or 12,000 tons of Scotch, 
5000 tons of Cleveland, and 5000 tons of hematite iron, 
principally Middlesbrough, were dealt in; and at the 
close Scotch showed a drop from Friday of 2d. per 
ton, and other kinds varying amounts. Though less 
active, the market in the afternoon was firmer 
in tone, thera being an absence of the class of 
selling which in the forenoon had such a depressing effect. 
About 10,000 tons of Scotch and 2000 or 3000 tons each 
of Cleveland and hematite iron were dealt in, and at the 
last Scotch for cash showed a recovery of 4d. per ton, 
Cleveland 1d., and hematite irons 4d. Scotch was done 
ex-officially at 423. 1ld. Friday, with a ‘‘call.” The 
closing settlement prices were—Scotch iron, 423. 9d. per 
ton ; Cleveland, 35s. 104d. ; Cumberland and Middles- 
brough hematite iron, respectively, 45s. and 44s. 14d. per 
ton. Though firm in tone, the market was very idle this 
forenoon, the turnover of all kinds of iron not ex- 
ceeding 6000 tons. Scotch warrants advanced in price 
ld. per ton, to 42s, 114d. cash. here was more 
business done in the afternoon, probably 8000 tons 
each of Scotch and Cleveland changing hands. 
The former opened at 42s. 114d., but receded to 
42s. 104d. cash per ton. Cleveland was steady throughout. 
At the close the settlement prices were—Scotch iron 
423. 104d. per ton; Cleveland, 36s.; Cumberland and 
Middlesbrough hematite iron, respectively, 45s. and 
44s, 14d. per ton. The following are the quotations 
for several special brands of makers’ iron, No. 1: 
Gartsherrie, 51s. per ton; Calder, 52s.; Summerlee, 
53s. ; Coltness, 563. 6d.—the foregoing all shipped at 
Glasgow; Langloan, Glengarnock, Shotts, and Carron 
out of the market. There are now 66 furnaces in blast, as 
compared with70 at this time last year. Last week’s 
shipments of pig iron from all Scotch ports amounted 
to 5204 tons, against 9926 tons in the corresponding 
week of 1893. They included 103 tons for India, 155 
tons for Australia, 599 tons for Italy, 250 tons for 
Germany, 303 tons for Holland, 400 tons for China and 
Japan, smaller ———_ for other countries, and 3195 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 315,927 tons 
yesterday afternoon, as compared with 316,252 tons this 
day week, thus showing a reduction for the week amount- 
ing to 225 tons. 


Glasgow Copper Market.—Some business was done in 
copper last Thursday at 41/. 2s. 6d., cash, per ton, and in 
the course of the day there was a decline in prices 
amounting to 2s. 6d. per ton. On the following forenoon 
copper changed hands at 411. 2s. 6d. cash, and in the 
afternoon at that price and at 41/. 1s. 3d. cash per ton, the 
close being 417. 1s. 3d. cash and 41/. 11s. 3d. three months, 
No business was reported on Monday, but the tone was 
so firm that the prices advanced to 41l. 8s, 9d. per ton 
cash and 41/, 18s. 9d. three months. This day’s market 
has closed without any business being recorded, and the 
closing quotations in the afternoon were the same as 
those of yesterday. During the first fortnight of March 
the local stocks of copper showed a decrease of 1313 tons, 
and when the returns were issued a stiffening effect was 
produced on prices. 


_ Finished Iron and Steel Trades.—Makers of finished 
iron in Lanarkshire are finding some difficulty in keeping 
their furnaces and mills going, owing to the scarcity of 
new orders; a hope is entertained, however, that busi- 
ness will become more animated with the opening of the 
shipping season. The makers of steel are getting to be 
more fully occupied with shipbuilding orders. ey are 
obtaining only moderate prices for the great bulk of their 
output, but for this they find some compensation in the 
gradual cheapening of fuel. 


An Important Railway Project.—The directors of the 
Glasgow and South-Western and City Union Railway 
Compasies are stated to have under consideration a pro- 
posal to widen the present high level girder bridge which 
carries their main line across the 
Albert and Victoria bridges, 
least 100,007. 


Clyde, between the 
ria at a cost, probably, of at 
If it is decided to goon with the under- 





taking, it will necessitate the rebuilding of the present 
bridge, part of the project being to have four lines 
running across the river instead of two as at present. 
The doubling of the line is rendered necessary owing 
to the constantly increasing passenger traffic at St. 
Enoch station. In the event of the bridge being 
rebuilt, certain other important extensions would re- 
quire to follow ere the full value of the quadruple 
line across the river would be realised. The four lines 
of rails at the junction of the City Union line and the 
Glasgow, Barrhead, and Kilmarnock joint line, imme- 
diately south of Main-etreet and Gorbals stations, would 
have to be continued to the riverside, which would entail 
the clearing away of a considerable amount of property, 
while on the north side of the river some demolition of 
property would also be required to permit of necessary 
extensions. It is somewhere about a quarter of a century 
since the bridge in question was built. 


Glasgow East End Sewage Disposal Works: Visit of the 
C.E. Students.—Last Saturday afternoon a large party of 
the Glasgow Associated Students of the Institution of 
Civil Engineers visited the corporation sewage treat- 
ment works in the east end of the city, over which they 
were shown by Mr. G. V. Alsing, the engineer of the 
works. The whole process of treatment was descri 
and witnessed, and the sewage followed until it was dis- 
charged into the Clyde a sparkling, colourless, and taste- 
less effluent. The precipitated matter was also followed 
until it was seen as pressed cake suitable for farm 
manure, 


Shipbuilding Contracts.—The gunboat referred to last 
week, the order for which wassaid to have been placed with 
Messrs. Napier, Shanks, and Bell, Yoker, is for a foreign 
Republican Power. She is to have a very high speed, and 
will have a net tonnage of 360 tons, and be 170 ft. in 
length. Sheis to be built of steel throughout, and be 
fitted for carrying several quick-firing guns.—There was 
arumour on ’Change yesterday to the effect that a Govan 
firm had secured the contract for one of the large, power- 
ful steel-clad warships recently asked for by the Govern- 
ment.—The Admiralty have just invited tenders from 
Clyde shipbuilders for two cruisers of 4000 to 5000 
tons each, involving the use of fully 4000 tons of 
steel and iron material.—In the annual report of the 
Cunard Company, just issued, it is stated that orders 
have been placed with the London and Glasgow Engi- 
neering and Shipbuilding Company for two twin-screw 
steel steamers of about 6000 tons each, which are intended 
to increase the efficacy of the company’s fleet for freight 
purposes. They are to be delivered, one at the end of 
1894, and the other early in 1895.—Messrs. Gourlay 
Brothers and Messrs. W. B. Thompson and Co., both of 
Dundee, have been invited to tender under the usual 
conditions for the second-class cruisers which are to be 
built for the British Admiralty during the coming year. 


Rapid Railway Travelling.—The train which carried 
Lord Rosebery to Edinburgh last Saturday covered the 
distance from Carlisle, 101 miles, in 105 minutes. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Charles Cammell and Co., Limited.—The report of this 
company for the year ending December 31 last is just 
issued. It shows the net profits to have been 56,142/. 
16s. 8d.; to this has to be added the unappropriated 
balance from the previous year, 45,752/. 14s. 2d. ; making 
together 101,895/. 10s. 10d. An instalment on account of 
dividend after the rate of 5 per cent. was paid in October 
last. This absorbed 26,250/., leaving for disposal at the 
present time 75,645/. 10s. 10d. This sum the directors 
recommend shall be appropriated in the following manner : 
in paying a dividend of 10s. per share on the fully paid-up 
A 201. preference shares, 2000/. ; in paying a dividend of 
ll. per share on the 8500 B 20/. shares (fully paid up), 
85002. ; in paying a dividend of 4/. per share on the 10,000 
ordinary sharesof 100/. each (having 807. per share paid up), 
40,000/., leaving a balance to the current year of 25,145/. 
103s. 10d. If the above recommendations are adopted, 
the full dividend of 5 per cent. for the year on the A shares 
will be paid, and that on the other shares (B and ordinary) 
will be after the rate of 74 per cent. The report adds 
that the manufacture of armour-plates was almost at a 
stand throughout the year to which these accounts apply, 
and serious Tidtecetion and diminution of business resulted 
from the stoppage of thecollieries during a period of sixteen 
weeks. Orders are now in process of execution for plates 
for H.M.S. Renown and Magnificent, and the pro- 
pects of the current year in this department are of an 
encouraging character. Railway materials generally have 
been in lessened demand, and the prices obtained have 
fallen to a low level, nor does it appear that any improve- 
ment in this direction can be at present anticipated. 


Iron and Steel.—In the pig-iron market there has been 
considerable animation during the past week, resulting in 
forge realising 40s. to 41s. per ton. and foundry 43s. 
Hematite iron is now 54s. per ton, both east and west 
coast houses quoting almost alike. Bar iron leads the 
way in the sale of manufactured descriptions, as low as 
5l. 10s. being taken for common descriptions, but best 
qualities run up to 7/. per ton. Stiff orders are coming in 
for marine and railway material, the former on both 
Government and private account, and the latter for home 
and East Indian lines. Bessemer billets are now quoted 
at 5/. 10s. per ton, and Siemens-Martin acid at 6/. The 
agricultural implement and machine knife trades are all 
reviving. 

Coal.—None of the collieries are now overburdened with 
work, and many are running only four days per week. 
There are a number of ‘“‘ grievances” in the district, but 
nothing very serious, Engine coal runs at 5s. per ton at 








the pits, and house coal 10s. to 14s. The agitation, on 
the part of the men fora restriction of output is pro- 
gressing, but no effective step has been taken in this 
direction. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—-Y esterday there was only a 
thin attendance on ‘Change, and the amount of business 
done was small, but the tone of the market was not de- - 
saa and several people intimated that they looked 
or fair business after the holidays. Prices of pig iron 
were maintained. For prompt f.o.b. delivery of No. 3 
g.m.b. Cleveland pig iron 36s. was paid, and sellers 
would not listen to anything below that price, whilst 
some of the makers asked a rather higher figure. Little 
or no business was done for delivery ahead. The lower 
qualities of pig were very firm, with a demand in excess 
of the supply. No. 4 foundry was fully 35s. 9d., 
and grey forge could not be bought under 35s. 6d. 
East coast hematite makers reported a fair number of in- 
quiries, and stated that iron was by no means abundant. 


bed | For early delivery of mixed numbers 45s. was asked, but 


sales were recorded at 44s. 9d., and there were buyers 
unwilling to pay more than 44s. 6d. Middlesbrough 
warrants were steady at 36s. cash buyers. 


Manufactured Iron and Steel.— We are unable to report 
favourably of these two important industries. New work 
is not easily secured, and quotations are weak. Most 
establishments are likely to be closed the greater part of 
next week, but some firms intend re-starting on Wednes- 
day morning. The outlook is at present certainly not 
very encouraging, but there are people largely interested 
in manufactured iron and steel who do not take a very 
gloomy view of the future. Common iron bars are quoted 
5l. 2s. 6d.; iron ship-plates, 4/. 17s. 6d.; steel ship-plates, 
5l. 2s. 6d.; iron ship-angles, 4/, 15s.; and steel ship- 
angles, 41. 17s. 6d., all less the usual 24 per cent. discount 
for cash. For heavy sections of steel rails 3/. 15s. net 
at works is asked, but orders might be placed at less. 


Ironfounders and their Wages.— At a meeting of repre- 
sentatives of the Newcastle, Gateshead, B'aydon, Jarrow 
South Shields, Sunderland, Stockton, and Hartlepoo 
branches of the Ironfounders’ Society, the reports pre- 
sented from the branches were unanimouslv in favour of 
standing by the notices previously given. The demands 
of the men are for advances of 3s. 6d. on time wages, and 
10 per cent. on piece prices. 


Strike at a Chemical Works —A fortnight ago Messrs. 
Bell Brothers, Limited, Middlesbrough, gave notice to 
the men employed in connection with the soda process at 
the chemical works at Port Clarance, of a 5 per cent, 
reduction. A meeting between the masters and men was 
recently held, but no settlement was arrived at, and, 
consequently, about 150 men have come out on strike. 

The Fuel Trade.—Fuel is quiet, and prices of nearly all 
classes of coal are easy. Average qualities of blast-fur- 
nace coke keep at about 12s. 6d. per ton, delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has been rather 
more active, and prices have shown a hardening ten- 
dency. The best descriptions have made 13s. to 13s. 6d. 
per ton, while secondary qualities have brought 10s. 6d. 
to lls. per ton. Household coal has been in pretty good 
demand, but the market for inferior descriptions has 
remained quiet. No. 3 Rhondda large has made 12s. to 
12s. 3d. per ton ; foundry coke has brought 17s. to 17s. 6d., 
and furnace ditto 16s. to 16s. 6d. per ton. The iron and 
steel trades have not exhibited much change, but most 
local works have been well employed. Heavy section 
steel rails have made 3/. 10s., while light section ditto 
have brought 4/. 10s. to 4/. 15s. per ton. Iron ore has 
been inactive, and prices have shown rather a drooping 
tendency. 


North’s Navigation Collieries.—The report of the direc- 
tors of North’s Navigation Collieries Company, Limited, 
states that the net profits for the past year were 29,9031, 
which, with 741/. brought forward from 1892, leaves 
30,6247. available for distribution. This allows of a divi- 
dend of 5 per cent. on the ordinary shares, the application 
of 4000/7. towards improving the properties, and the carry- 
ing forward 16451. e report of the engineers (Messrs. 
Forster, Brown, and Co.) states that the workings have 
been developed, and that the seam, which was cut off in 
the early part of the year by some troubles, has been 
opened out and is of good quality and section. The out- 
put from the Tynewydd No. 3 Colliery has been fairly well 
maintained during the past year, although the workings 
are now being somewhat circumscribed by districts of thin 
coal, In the Maesteg district the coke ovens have been 
working satisfactorily. The Maesteg Deep Colliery is 
being developed, and the output increased. The workings 
at the Coegnant Colliery are still being carried for- 
ward satisfactorily. The new shafts at Caerau have 
been sunk to the 6-ft. seam of steam coal, 
and a number of drivages through the shaft pillar have 
been completed. A face of coal has been opened at the 
eastern side of the pillar, which proves of excellent 
quality and section. The company is now raising about 
1000 tons per week, and the directors anticipate that with 
sina macideae about to be erected the output will 
be increased to about 2000 tons per week within the next 
twelve months. 

The *‘ New Talbot.”—Arrangements are being made for 
the building at Devonport of a sevond-class cruiser some- 
what similar to the Talbot. Plans for the New Talbot, 
as she will at first be called, are being prepared. Her 
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dimensions will be: Length, 370 ft.; breadth, 58 ft.; dis- 
placement at load draught, 6000 tons. Her cost will be 
about 300,0007. She is to be fitted with two masts, each 
with a military top, from which guns’ crews can discharge 
uick-firing guns, behind the protection of an armoured 
thield sufficiently strong to resist an enemy’s machine 
n fire. Owing to the large amount of work now on 
oh at Keyham, together with an ample programme for 
the next financial year, the new vessel’s machinery will 
be given out to contract. 


Boat Armaments.—-The boats of the Cambrian, cruiser, 
were taken outside Plymouth Breakwater on Monday for 
gun trials. The armament consists of three Maxim 
machine guns, one in each of the two pulling cutters and 
steam cutter, and a 3-pounder Hotchkiss gun in the sail- 
ing pinnace. Four rounds were fired from different posi- 
tions with the Hotchkiss gun, and 560 rounds from the 
— guns. The trials were attended with satisfactory 
results. 


Sponsons.—The Lords of the Admiralty have issued an 
order that sponsons shall be fitted in ships of the Astrea 
class for the two foremost and the two after 4.7-in. quick- 
firing guns. By fitting sponsons to these vessels the two 
foremost broadside guns will be able to fire right ahead, 
and the two after broadside guns right astern, while their 
present position will only admit of firing 60 deg. before 
and abaft the beam, There are nine ships of the Astrea 
class now completing for sea, and for each of these 
vessels, already provided with their guns, the cost of the 
alteration will be about 2000/. The ships at Devonport 
affected by the order are the Astra, the Bonaventure, 
the Cambrian, and the Hermione; at Portsmouth, the 
Fox ; and at Pembroke, the Flora. 


More Welsh Coal.—On Saturday a fine seam of coal, 
4 ft. 6 in, in thickness, was struck in a level on Cefncoed 
Farm, at Pentyrch, and within 100 yards of the Barry 
Railway. The proprietors are r. W. Norman, 
Mr. W. Spickett, and Mr. Hawkins, of Pontypridd, 
and a few other shareholders, The land, which is 
held under a lease, is 300 acres in extent, and all the 
great Rhondda coal measures are believed to be undar it. 





MISCELLANEA. 

Ws hear that the new yacht building by Messrs. Ramage 
and Ferguson for Lord Algernon Gordon-Lennox is to be 
fitted with Belleville boilers. The engines are to indicate 
700 horse-power. 


The installation of a single-rail ‘‘ Langen” aerial railway 
is under contemplation through the towns of Elberfeld 
and Barmen, along the ped River. A small railway of 
this system is in work at Kéln-Deutz, in a large manu- 
factory. 


The Senate of Glasgow University have decided to 
confer the honorary degree of Doctor of Laws (LL.D.) on 
Alexander B. W. Kennedy, F.R.S., Emeritus Professor 
of Engineering in University College, London, President 
of the Institution of Mechanical Engineers, London. 


The annual meeting of the Institute of Marine Engi- 
neers was held on Friday, March 16, at 58, Romford-road, 
Stratford, when Sir Thomas Sutherland was elected 
President for the ensuing year, Mr. R. Leslie, hon. 
treasurer, and Mr. J. Adamson, hon. secretary. The 
Institute has now a membership roll of 731. 


Messrs. Hannan and Co., of 144, Leadenhall-street, 
London, and of Johannesburg, South Africa, are organis- 
ing a permanent commercial exhibition of British-made 
goods at the latter city. Particulars as to rent for space, 
and other regulations, can be obtained on application to 
them at the above address, 


An exhibition of electrically-driven machine tools is to 
be held at Buda-Pesth from May 27 to September 30, 
1894, Current for working the machines will be supplied, 
and plant not sold will have the return freight paid on it 
by the management of the exhibition. Full particulars 
can be obtained from Mr. Charles Rath, director of the 
Hungarian Commercial Museum, Buda-Pesth. 


A correspondent to the Zimes po out that under the 
present regulations an electrically propelled parcels van 
is a locomotive, within the meaning of the Locomotives 
Acts, and is subject to the provisions of these Acts as 
regards not going at a greater speed than two miles an 
hour, having a man 20 yards in front, and having three 
men to drive. 


Tn a report to the Faves Office, Mr. A. Pell, of the 
British Embassy at Washington, gives statistics of the 
coal-mining operations in the United States during 1892. 
The total output was 179,329,071 tons. The West 
Virginian coal was on the average valued at 3s. 4d. per 
ton and in some cases at as little as 2s. 64d., so that the 
time when Britain may import her coal from the States 
is possibly not so far distant as is generally supposed. 


The discovery of petroleum at Ashwick, Somerset, has 
resulted in numerous —— coming to hand of similar 
indications throughout the district north of the Mendips 
within the last few days. Three new places have been 
reported, making about 15 in all. The majority of them 
are on the same geological stratum as Ashwick, and these 
extend over a total distance of nearly five miles. Three 
or four are in other directions, 


We are informed that the order for 1800 tons of 36-in. 
welded steel pipes required by the Bradford Corporation 
for their new water scheme has been placed with Thomas 
Piggott and Co., Limited, of Birmingham. It is interest- 
ing to record this fact, considering that this is the first 
time that welded steel pipes have been used in a large 
water scheme in preference to cast iron, in this country. 
Tt is also interesting to notice that the price for the welded 





steel mains was not very much greater than would have 
been required for an equal length if made of cast iron. 


The traffic receipts for the week ending March 11 on 
thirty-three of the principal lines of the United Kingdom 
amounted to1,372,722/., which was earned on 18,522? miles. 
For the corresponding week in 1893 the receipts of the 
same lines amounted to 1,330,479/., with 18,300} miles 
open. There was thus an increase of 42,2431. in the 
receipts, and an increase of 2224 in the mileage. The 
aggregate receipts for ten weeks to date amounted on the 
same thirty-three lines to 13,456,417/., in comparison with 
12,948,413/. for the corresponding period last year; in- 
crease, 508,004/. 


A new and very powerful cruiser is being built for the 
Russian Government at St. Petersburg. She is to have 
two main engines, aggregating 15,000 horse-power at 
forced draught and 10,000 horse-power under natural 
draught, and capable of producing a speed of 194 to 20 
knots, the displacement being 12,230 tons. The vessel, 
which is to be called the Russia, is to have an armoured 
deck, below which will be the machinery, boilers, steerin 
gear, torpedo material, and ammunition. The vessel wil 
be sheathed with copper, to enable her to keep the sea for 
a prolonged period. The Russia’s armament will consist 
of 34 big guns, 18 quick-firing guns, and 6 torpedo tubes. 


The London Refuse Steam Generator and Electrical 
Power Corporation, Limited, is asking subscriptions from 
the public. The company has been formed for the pur- 
pose of acquiring the rights for London and twenty miles 
round of working Livét’s patents for destroying town 
refuse, and for the economical and rapid generation of 
heat in furnaces (by the utilisation of dust and refuse) for 
electric lighting and other purposes. The price to be paid for 
the rights is 400,000/., of which the vendors stipulate for 
200,000/. in shares, and for the balance in cash or shares 
at the option of the directors. We should be glad to 
learn the numbers and dates of the patents for which this 
immense sum is asked. We have had the opportunity of 
seeing at Halifax a boiler working on this system (see 
page 237 of our issue of February 16), and we did not 
a bombing in it any merits that could be appraised at such 
a figure, 


The Corporation of Leipsic has recently granted a con- 
cession for an electric tramway in their town, the con- 
cession to extend over a period of forty years. At the 
end of that time the whole of the plant has to be handed 
over to the town free of charge, with the exception of the 
motor carriages built during the last preceding five years. 
The town of Leipsic is also entitled to purchase the tram- 
way after the expiration of twenty years at a fixed rate 
of payment. The company shall, after the end of the 
fourth working year, pay 2 per cent. of the gross receipts. 
After every five years the tax increases 1 per cent., till it 
has reached 5 per cent. It is expected that the line will 
pay very well, as it passes right into the centre of the 
town, where there have hitherto been no tramways, At 
Milan an Edison company two or three months ago 
opened an electric tramway from the north railway 
station to the Porta Semprone. The system has hitherto 
worked very satisfactorily, and should this continue, it is 
proposed to adopt the same system at all the Milan tram- 
ways from the beginning of 1896. 


The fortnightly meeting of the Liverpool Engineering 
Society was held in the Royal Institution, Colquitt-street, 
on Wednesday evening, March 14, Mr. H. Percy Boul- 
nois, M. Inst. C.E., in the chair, when a paper was read 
by Mr. C. R. —o superintendent of the Gas De- 
partment, Liverpool Corporation, on the ‘‘ Progress of 
the Science of Gas Combustion,” in which the author, 
after dealing with the magnitude of the gas industry in 
this country, involving an annual coal consumption of 
11 million tons, and producing an income of 18} millions 
sterling, referred to the great waste of gas due to general 
ignorance of the simple laws governing gas combustion. 
Reference was made to the importance of adjusting the 

ressure of the gas to the requirements of the burner, and 
it was shown by experiment that the gas consumed by an 
ordinary burner, marked No. 4, might vary under the 
usual fluctuations of pressure in the gas company’s mains 
between four and ten cubic feet per hour. The great 
economy was pointed out of using ‘“‘governor” burners, 
in which the consumption is permanently adjusted to the 
requirements of the burner, insuring uniformity both of 
gas consumption and light, He dealt in detail with the 
merits of the various forms of all the gas burners at present 
in use, and proved by experiment that some burners were 
capable of pnp) ten times as much light from a given 
quantity of gas as other burners of inferior type. 


_ A process of embedding wire netting in glass is now 
in full operation at the works of the American Wire Glass 
Manufacturing Company, Tacony, Pennsylvania. The 
eheets can be produced in any size up to 4 ft. by 12in., 
and from ,',;in. to lin. in thickness. The process is as 
follows: A cast-iron rolling table heated with gas jets is 
provided at each side with ribs of a height corre- 
sponding to the thickness of the plate to be rolled. Out- 
side of these; ribs are rails on which the rolls run. These 
rolls are four in number, but are all attached to the same 
carriage, and move together. The leading roll is smooth, 
and spreads the mass of molten glass, which is placed on 
the table before it at the commencement of an operation. 
Behind this roll comes a corrugated roll which, —— at- 
tached to the same carriage as the smoothing rolls, has a 
certain free vertical play. The wire netting, previously 
heated, is fed in underneath this second roll, and is pressed 
by it into the glass plate. The corrugations formed by this 
second roll are then smoothed out, and the glass sealed 
round the wire by two smoothing rolls. These smooth- 
ing rolls are gas-heated, so as to avoid chilling the glass. 

he wire is thoroughly cleaned before use. The plant now 


in operation has a capacity of 5000 square feet per day. 





The product is used mainly for skylights, and similar situae 
tions, and has the advantage that if a pane is cracked the 
pieces do not fall. At the Chicago Exhibition, where 
ordinary glass was used, some 1,045,000 square feet of 
wire netting was placed under the glass roofs to serve as 
a fender in case of breakage. When such netting is used, 
however, it becomes difficult to get at the glass for clean- 
ing, whilst with the embedded wire both faces can easily 
be got at. 





ELgcrric AND PeTroteumM LauncHES.—At Bergen, in 
Norway, a company has just been formed for the purpose 
of running electric launches in the harbour for passenger 
traffic. The plan is to start with eight launches, and to 
commence running them in June. In Copenhagen a 
— has been formed for establishing a passenger 
traffic on the lakes outside the towns by small boats pro- 
— by petroleum motors. These are being supplied 
rom Germany, and the first has already been putin the 
water. 





Exectric TRAMWAY VERSUS HorsE TRAMWAyY.—In the 
town of Halle, in Germany, a horse tramway was opened 
in 1889, and worked with horses till July 1, 1891, during 
which time the working gave a deficit of about 19007. On 
July 1, 1891, the electric working of the whole tramway 
line commenced, and the first twelve months gave a 
surplus of 2400/., leaving 5 a cent. on the capital after 
the regular writings off. The mileage was extended from 
about 5 to about 74 miles, and during the last working 
year it carried some 2% million passengers. Halle still 
possesses a horse tramway, but whilst the receipts of the 
electric railway are continuously increasing, the horse 
tramway shows a steady falling off in receipts, for the 
last working year of over 17001. 

Fast Run sy THE ‘Lucanra.”—The Cunard Com- 
pany’s steamer Lucania has again exceeded all expecta- 
tions by making her first eastward passage for the season 
at an unparalleled ocean speed. The highest average 
steaming of any ocean vessel was by the sister ship 
Campania in the same direction, when she made the fast- 
est sage on record. ‘The Lucania, on this occasion 
coming by the long southerly route, steamed 82 knots 
farther, yet only took 1 hr. 4 min. longer. Her time was 
5 days 13 hr. 11 min., and her speed, 21.73 knots. The 
daily runs were 491, 502, 516, 508, 510, and 321 to Daunt’s 
Rock. The average is equivalent to a speed of over 25 
statute miles an hour, and the passage to 5 days 9 hr. 
24 min. on the shorter northerly route. 





Roya InstiruTion.—The following are the lecture 
arrangements after Haster: Professor J. A. Fleming, 
four lectures on ‘‘ Electric Illumination ;” Professor J. Ww. 
Judd, three lectures on ‘‘ Rubies: their Nature, Origin, 
and Metamorphoses ;” the Rev. W. H. Dallinger, three 
lectures on ‘‘The Modern Microscope ;” Mr. F. Seymour 
Haden, two lectures on ‘‘The Etching Revival ;” Pro- 
fessor J. F'. Bridge, two lectures on ‘‘ Music: 1, Musical 
Gestures ; 2. Mozart as a Teacher ;” Professor Dewar, 
three lectures on ‘‘ The Solid and Liquid States of 
Matter ;” Professor W. M. Flinders Petrie, three lectures 
on *‘ Egyptian Decorative Art ;’ Mr. H. D. Traill, two 
lectures on ‘‘ Literature and Journalism ;” Mr. John A. 
Gray, two lectures on ‘‘ Life among the Afghans ;” Cap- 
tain Abney, three lectures on ‘‘ Colour Vision” (the 
Tyndall lectures); Mr. Robert W. Lowe, three lectures 
on ‘‘ The Stage and Society.” The Friday evening meet- 
ings will be resumed on April 6, when a discourse will be 
given by Professor Victor Horsley, on ‘‘ Destructive 
Effects of Projectiles ;” succeeding discourses will pro- 
bably be ind Professor J. J. Thomson, Dr. J. G. Gar- 
son, Professor H. Marshall Ward,'Dr. G. Sims Woodhead, 
the Rev. S. Baring-Gould, Professor A. M. Worthington, 
Sir Howard Grubb, Professor Oliver Lodge, Professor 
C. V. Boys, and other gentlemen. 


TIMMIS AND ABERNETHY’S Erectric Foc-SIGNALLING 
AppaRatus.—On the Tottenham and Forest Gate Rail- 
way, near the Hoe-street station of the Great Eastern 
Railway, there is one of Timmis and Abernethy’s 
‘‘patent visual and audible and permanent recording 
fog-signalling” apparatus. By the aid of this apparatus, 
each time a locomotive passes a signal, that signal is 
repeated on the engine, an indicator pointing to ‘‘line 
clear,” or to ‘‘danger,” and one of two bells being rung. 
At the same instant an index in the cabin gives a corre- 
commen signal, so that the signalman not only knows 
that a locomotive has passed a particular signal, but he 
also knows that the driver has been correctly informed of 
its position. The two instruments, viz., that in the 
cabin and that on the locomotive, are in series, so must 
give the same indications. The same wire also serves to 
work an electric repeater in the cabin, to show abt all 
times the position of the signal. The apparatus is quite 
simple. On the signal post is a reversing switch, which 
puts the zinc or copper pole of a local battery to the line, 
according to the position of the signal. This line divides 
at the cabin: one part passes through the repeater in the 
cabin, and thence to earth ; another part goes through the 
tell-tale instrument to an insulated contact several feet 
in length, arranged in the 4-ft. way near the signal. 
Each locomotive carries a large brush, which sweeps over 
the contact, the brush being eonnected through an indi- 
cator to the body of the locomotive, which is ‘‘ earth.” 
Thus when the locomotive passes over the contact a 
circuit is completed from the signal-post, through the 
tell-tale in the cabin, through the contact to the loco- 
motive indicator, thence to earth. The indicator on 
the locomotive rings the bell by means of a relay and 
local battery. The apparatus can be seen on applica- 
tion “A Mr. I. A. Timmis, 2, Great George-street, West- 
minster, 
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CORLISS VALVE GEAR OF COMPOUND MILL ENGINE. 
CONSTRUCTED BY MR. JOHN COCHRANE, BARRHEAD, NEAR GLASGOW. 























































































































Tuk illustrations on the two-page plate accompany- | the specification of Mr. J. Stevens, M. Inst. Mech. E. 
ing this issue have been prepared from the drawings | The engine has been built to the order of Messrs, J. 
of a compound mill engine designed and constructed | Whittall and Co., London, and has just been forwarded 
by Mr, John Cochrane, Barrhead, near Glasgow, to’ for a new mill in the far East. One feature of the design 
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is that the valves of both cylinders are worked by 
Corliss gear, detailed iliustrations of which, with the 
governor, we give on this page. Fig. 5 is a section of the 
high-pressure cylinder. Figs. 6 and 7 show the arrange- 
ment of the trip and knock-off gear and the detail of 
escapement, and Fig. 8 the details of the governor. 
The engine is a the horizontal side-by-side com- 
pound type, with cylinders 244 in. and 43 in. in dia- 
meter, and with a stroke of 54in. The air pump is 
driven by mild steel |_-levers from the tail-rod of the 
low-pressure cylinder, and is 284 in. in diameter. 
The engines are 14 ft. 74 in. apart from centre to 
centre, and between them the flywheel is hung. It is 
20 ft. in diameter, grooved for twenty-four ropes 
1§ in. in diameter. ft weighs 25 tons, and is built in 
eight segments, with loose arms bolted to the rim and 
cottered to the boss; a rack is cast on the rim for 
gearing with an automatic barring gear. The crank- 
shaft, which is of the best forged scrap-iron, is 14 in. 
in diameter, swelled to 174 in. where the flywheel 
is keyed, and is 12 in. by 22 in. in the journals. The 
brasses are in four parts, giving horizontal and vertica 
adjustment; they are of phosphor-bronze. The 
lower portions bear on the crankshaft pedestal 
throughout their length, and the vertical parts 
also bear on the adjusting wedges throughout their 
length. This tends to insure cool running bearin 
The brasses are so arranged that by slightly lift- 
ing the crankshaft they can readily be withdrawn. 
The crankpins have a diameter of 6 in. and a 
length of 9 in., and are of steel. The cranks are of 
best forged scrap, polished all over and shrunk and 
keyed on the shaft. The connecting-rods are 6 in. in 
diameter at a point five-tenths of the length from the 
crosshead end, and are parallel for a length of 2 ft. 6 in., 
and are then tapered towards each end; they are 
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fitted with phosphor-bronze steps, and have wedge 
adjustment. The piston-rods are 44 in. in diameter, 
and the tail-rod of the low-pressure cylinder is 34 in. 
in diameter ; they are of steel. 

The valves, as already indicated, are of the Corliss 
type on both cylinders. The exhaust valves give a 
double opening in order to reduce their travel. These 
valves are hollow castings nearly filling their “4 
tive casings, so as to reduce the clear space. The 
trip gear (Figs. 6, 7, and 8) is of the Cochrane-Cameron 
type, and is the firm’s patent. This gear has been 
applied to numerous engines built by the firm for 
driving mills, electric light installations, &c. Figs. 
6 and 7 show the trip and knock-off gear as fitted 
to the high-pressure cylinder. The range of antomatic 
expansion is from zero to three fourths of the stroke. 
One of the advantages of this gear is the large amount 
of contact the steel face of the latch A has with the 
steel face of the block B during the early portion of the 
steam valve’s travel when the lap is being uncovered. 
The depth which these faces engage is j, in. when 
in full gear, and } in. when at the normal cut- 
off. This depth of contact is obtained by hanging 
the escapement lever, on which the latch A is hung, 
eccentrically to the valve spindle, on which the block B 
is secured. This also allows of the normal cut-off 
occurring when the governor balls are ranning in their 
normal plane. It will be apparent that the governor 
varies the depth of contact by means of the trip levers 
C,C, thus liberating the latch from its block andallowing 
the valve to close sooner or later, according to the posi- 
tion of the governor balls, The valves are closed by 
powerful helical springs, and cushioned in the usual 
way. In the case of the low-pressure cylinder the 
point of release of the latch is not determined by the 
governor, but can be varied by hand. The knock-off 
gear comes into action should any breakage occur in the 
governor driving gear. Should such an accident happen, 
the governor balls would immediately be thrown in 
beyond their minimum plane, and the finger marked D 
on the governor rod would strike the small bellcrank 
EF, which in turn would come into contact with a pin F 
and lift out of gear the ends of the rods G,G. These 
rods are pushed by the action of the weights H, H 
towards the centre of the cylinder, the ends sliding 
one over the other, thus placing the pins J, J into 
such a position that they prevent the latches A, A 
engaging with their blocks, so that the steam valves 
remain closed, and the engine is brought to a stand- 
still in a few revolutions. This knock-off gear can be 
so arranged that it may be operated electrically from 
any part of a mill. The governor, which is of the 
spring type, has a free variation of 1 per cent. 

The engine is designed to develop 700 horse power, 
and run at 67 revolutions per minute, at which speed 
the rope speed is 4200 ft. per minute, the speed of a 
single rope per horse-power per minute being 144 ft. 
Altogether this engine is a splendid example of 
modern engineering. It may be added that on the 
occasion of the visit of our representative to the 
works, there was alongside this engine a set of ver- 
tical triple-expansion surface-condensing engines for 
driving a spinning mill, and the firm have in hand an 
interesting set of quadruple-expansion pumping en- 
gines, particulars of which we hope to publish later on. 





INDUSTRIAL NOTES. 

THE general statistics of employment, as given by 
the Labour Department of the Board of Trade, show 
that the improvement in the state of trade has been 
well maintained. They also show the — of 
further improvement. The most noticeable change 
for the better has been in the iron shipbuildin 
industries, in which the percentage of ccattephoped 
has largely diminished. The engineering, build- 
ing, ne printing, and clothing trades also 
show more or less improvement, it being more pro- 
nounced in some branches than in others. The returns 
from trade societies show in the aggregate a consider- 
able diminution in the ag ee of unemployed 
members to the total number, both as compared with 
the previous month and with the corresponding month 
of 1893. In the 48 societies furnishing returns there 
was an aggregate membership of 352,846 ; of the total 
19,667, or 5.6 per cent., were in receipt of unemployed 
benefit, as compared with 7 pe: cent. in the previous 
month, in 37 societies, so that the eee is drawn 
from a wider area. Compared with last year at the 
same period, it appears that, taking the same 23 
societies, there were 9.4 per cent. out of work, whereas 
this year, at the same date, there were only 7.2 per 
cent., a reduction of 2.2 per cent. The curve lines in 
the chart given show even a more favourable aspect 
than the figures, for in January, 1893, the propor- 
tion of ae non was over 10 per cent. to begin 
the year with; in January of this year the start 
was at barely 8 per cent. Again, the lowest point 
reached in 1893 was in June, when the proportion fell 
to about, or nearly, 6 per cent., whereas this year the 

int reached already is considerably under 6 per cent, 
or the same number and class of societies. oreover, 





the decrease in the proportion is more rapid than at 
any period in last year. In 1893 the decline was very 
slow during the first four months of the year, whereas 
this year the rate of diminution would bring down the 
percentage of unemployed to nil by the end of June, at 
the present rate of decrease in the same trades. 


The detailed reports from the branches of 43 trade 
unions, representing all the industrial centres of the 
United Kingdom, and embracing within their pale 
352,846 members, indicate very clearly the changes for 
the better in the state of employment. Of the total, 
10 report trade to be ‘‘ good,” 12 describe it as ‘‘ mode- 
rate,” and 21 as ‘‘ bad.” Itisa considerable time since 
so many societies represented trade as good. ge 
the whole of the engineering, shipbuilding, and al 
cognate industries, representing 1115 branches and 
148,564 members, the proportions were 4 per cent. 
fair to very good, 23 per cent. moderate or quiet, and 
73 per cent. dull to very bad. In the building trades, 
representing 1289 branches, with 79,894 members, 13 
per cent. described trade as fair to very good, 30 per 
cent, as moderate or quiet, and 57 per cent. as dull to 
very bad, In the printing and bookbinding trades, 
comprising 159 branches, with 35,163 members, 14 per 
cent. describe trade as fair to very good, 56 per cent, 
as moderate or quiet, and 30 per cent. as dull to very 
bad. In the boot and shoes trades, representing 21 
districts, with 15,912 members, only 1 per cent. was 
described as fair to very good, 84 per cent. moderate 
or quiet, and 15 per cent. as dull to very bad. In 
the furnishing and woodworking trades, with 166 
branches and 14,864 members, 9 per cent. describe 
trade as fair to very good, 28 per cent. as moderate to 
quiet, and 63 per cent. as dull to very bad. As these 
are the reports of the operatives in the several 
branches of trade, the description is not so discourag- 
ing as at first sight would appear. The aggregate 
returns describe trade as dull to very bad to the 
extent of 47.1 per cent. of the total, as moderate to 
quiet in about 45 per cent., and fair to very good in 
about 8 per cent. The terms ‘‘ moderate” to ‘‘ quiet ” 
will in most cases represent things as fairly good, not 
much to complain of. Viewing the whole, and 
taking into account the encouraging prospects in all 
parts of the country, the aspect is hopeful as to the 
near future. One further sign is encouraging : we hear 
less of the unemployed, both in the metropolis and in 
all the large provincial towns; the absence of com- 
plaints indicates a revival in trade, far-reaching in its 
influences. 





Labour disputes have increased, both as compared 
with last month, and as compared with 1893. In the 
same period of last year the total number of new dis- 
putes recorded was 37; last month the total was 57, 
an increase of seven as compared with the month pre- 
vious, Of the 57 new disputes recorded, 16 were in 
the textile trades, mostly of a technical character ; in 
the metal trades there were nine, in the building trades 
there were eight, and also eight in the mining indus- 
tries. There were three in the shipbuilding, three in 
the seafaring, and three in the waterside labour trades, 
and three also in the clothing trades ; there were seven 
also in the miscellaneous trades of the country. In 
43 out of tne 57 disputes 5233 persons were involved ; 
in 14 of these 1372 persons were affected, and in 11 
others about 1000 persons. In the case of eight dis- 
putes, affecting 1643 persons, the matters were 
settled during the month. Most of the disputes were 
of small dimensions, but the average affected in 43 dis- 
putes was 122 persons. 





The changes in the rates of wages and in the hours 
of labour were considerable in number, but those 
changes did not affect large numbers of persons. The 
largest was at Belfast, where about 1500 men in the 
shipbuilding yards suffered a slight reduction in wages, 
and about 250 men had an advance. Seamen’s wages, 
at Liverpool, Swansea, and Belfast, were somewhat 
lower than in the previous month. In the War 
Office establishments nearly 3000 workpeople, in addi- 
tion to the 14,000 previously reported, have been 
placed under the eight-hours system, or 48 hours per 
week, About 1000 more will commence on the same 
system from the end of this month. In several in- 
stances private establishments have adopted a similar 
system, and the experience of those who have tried it 
appears to be favourable tothe plan. At the ordnance 
store departments the hours have been rearranged as 
follows : 51 hours = week for six months in the year, 
47 for four months, and 43 for two months, thus 
approximating to an average of 48 hours per week for 
the year at all the home stations. 





The state of employment generally, in the metro- 
politan district, shows a slightly improving condition 
over last month, in the engineering, shipbuilding, and 
metal trades. In eight unions, with 76 branches, and 
an aggregate of 12,904 members, the proportion out of 
work was only 6.4 per cent., as compared with 6.8 per 
cent. in the previous month, and 9.7 per cent. at the close 
of 1893. In all those trades the outlook is encouraging, 





as compared with last year. In the building trade 
most of the ten separate industries of which it is com- 
posed show an improvement, as compared with the pre- 
vious month and with the closing months of 1893. The 
advance of the season will still more affect certain 
branches of those trades, such as painters and decora- 
tors, and upholsterers also. The furnishing and 
woodworking trades of London show a slight improve- 
ment, but in no case is the state of trade described as 
good. The glass trades and tobacco trades are ina 
worse condition than most, the former having 16.3 per 
cent, unemployed, and the latter 11.1 per cent. The 
paper, printing, bookbinding, and lithographic trades 
area trifle better, with about 5.7 per cent. unemployed. 
The clothing trades in the metropolis have improved 
very slightly, though, as the spring advances, things 
bid fair to be very much better. The dock and water- 
side workers have improved as compared with 1893, 
but they scarcely keep = to the level of the pre- 
vious month, owing to the close of the tea season, 
the falling off of timber arrivals, and other causes. 
The corn porters have, however, been busy at Millwall 
and at the Surrey Docks. At the Thames-street 
wharves work has been busy, unusually so for the 
time of year ; but at bf ig things have been more 
quiet. Employment at the docks fluctuated very con- 
siderably during the month. The coal wharf labourers 
in the south-west district went out on strike in one 
instance, their places being filled by non-union men, 
In the cab industry there was also a strike of about 
80 men against the higher seasonal rates, but they 
also were unsuccessful, 


The report of the Boilermakers and Iron Ship 
Builders’ Society for the present month is the most 
satisfactory that has been issued for a long time, and 
is far better than any from the other trades issued 
this year. It says: ‘‘The reports from our districts 
and branches show that the improvement in the state 
of trade mentioned in our last issue has been well 
maintained. Speaking for the principal shipbuilding 
centres, we are safe in saying that there has been a 
sufficient number of new orders booked to give em- 
ployment to our members for the present year. It is 
estimated that about 120,000 tons of shipping have 
been booked on the Clyde, and between 500,000 and 
600,000 tons on the north-east coast of England, since 
the commencement of 1894.” The effect of this large 
amount of new shipping will be to give employment to 
a large number of marine engineers, shipwrights, 
turners, fitters, and others, as well as to boilermakers 
and iron ship builders. It is anticipated also that 
the new naval programme will still further add to the 
activity in shipbuilding and all cognate industries, 
The report expresses a hope that labour troubles will 
be avoided, and that peace will reign in the industrial 
world for some time tocome. The total number on 
the funds of the union was 6367, against 6985 last 
month, a reduction of 618, There was a decrease 
under each head —sick, superannuation, donation, 
and members signing the vacant book. There was 
an increase of thirty-five of cards granted, but this 
was in search of work. The proportion out of work 
is still very large, but as the keels are laid down 
for new vessels the unemployed will be drafted away 
to the various shipyards at all the chief shipbuilding 
ports. The report calls attention to various rules of 
the society as regards day and piece rates of wages 
and conditions of work, all of which are mutually 
agreed upon and fixed by the Employers’ Association 
and the society, and warns the members and foremen 
that no violation of those rules can be permitted. All 
such violations are to be reported to the council of the 
union, The members are not to work with non-union 
men at any of the shipyards where such non-union men 
do the work which members of the society are accus- 
tomed to do, 





A very important agreement has been entered into 
between the Iron Trades Employers’ Association on 
the one part, and the Boilermakers and Iron Ship 
Builders’ Society on the other part, on the ques- 
tion of apprentices, This has been a vexed ques- 
tion for years, and has often led to disastrous dis- 
putes, It is hoped that the matter will now be set at 
rest. , The essence of the agreement is as follows: 1. 
Boys of fourteen years of age to be taken on as rivet 
boys, and at similar work as probationers, Except in 
special cases, the apprentices will be selected from the 
most efficient of these probationers. 2. Apprentices, 
other than those, to commence at sixteen years of age, 
and serve five years. Probationers, as a rule, to serve 
as apprentices after sixteen years of age, but may begin 
so to serve up to eighteen years of age, with a five 
years’ apprenticeship. Boys now on the books are not 
so limited to eighteen years of age. 3, Every appren- 
tice to serve under an indenture or written agreement, 
subject to revocation for misconduct on the part of the 
apprentice. —s ———- the apprentice 
to work as directed by the employer. He is not to be 
a member of a trade society, except for purposes of 
benefit, nor is he to be interfered with by the society. 
On the expiration of term the employer must give him 
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a certificate of having so served. 4. Apprentices not 
to leave the employer except with the latter’s consent 
in writing. 5. All lost time, except by sickness, to 
be made up. The wages begin at 6s. per week in 
the first year, andrise ls. per week per year up tothe fifth 
year, when they will be 10s. per week. Piece rates to be 
arranged by the districts locally. 6. The restrictions 
as to the number of apprentices in shipyards not to 
apply to boiler shops or bridge yards. 7. The above 
rules not to apply to premium apprentices. 8. The 
agreement to be in force for six years and thereafter, 
unless terminated by a six months’ notice, to expire in 
the _ 1900, on January 1. 9. Boiler shop or bridge 
yard is defined as a yee or shop where ‘‘ power ” and 
plant are employed suitable for the manufacture of 
boilers or bridge work, and where new boiler work or 
bridge work is occasionally carried on. The agree- 
ment is signed by Mr. John Laird, chairman of the 
Employers’ Association, and Mr. R. Knight, secretary 
of the Boilermakers and Iron Shipbuilders’ Society. 
Sons of workmen to have a preferential claim to be 
taken on as probationers, but this is not absolutely 
binding. 





The movements in wages and the hours of labour have 
been considerable this year already. Wages have 
been advanced in the building trades at Ayr, Dundee, 
Perth, and Macclesfield from 4d. to ld. per hour ; in 
coal-mining at Pucklechurch, near Bristol, and Clifton 
Collieries, Notts, 2d. per day in each case; limestone 
quarrymen, at Sunderland, 24 per cent., and at Edin- 
burgh 10 per cent., a return to the old wages before a 
reduction took place. The blast-furnacemen on the 
Clyde, piece-work, with a possible 3s. 1d. per day in 
lieu of 2s. 8d., with a minimum of 2s, 9d.; smiths’ 
strikers and labourers at Hartlepool ls. per week ; 
shipbuilders’ helpers and labourers from 1s. to 2s. per 
week ; seamen and firemen, Dublin, 2s. per week in 
some cases, in others 5s. per month to 10s. per month; 
textile trades at Burnley, Nelson, Littleborough, Gar- 
stang, Saltaire, and Huddersfield, various, from 2 to 
12 per cent. advance, in one case 15 per cent., in others 
an increase in time wages from Is. 3d. tols. 6d. per week; 
silk ribbon weavers, Coventry, 1s. to 1s. 6d. per week; 
linen thread spinners, Lisburn, 6d. per week ; tailors, 
Hanley, 8 per cent.; shoemakers, Glasgow, 74 per cent. ; 
corporation employés, Oldham, 3s. per week ; carters, 
Manchester, ls. per week. In all the foregoing cases 
there is an advance, In the following there has been 
a decrease in wages: Coal-miners, Grangemouth, 10 
per cent, ; tin-miners, Redruth, 2d, per day ; spring 
trap makers, Wednesbury, 10 per cent., temporarily ; 
boilermakers, platers, riveters, &c., in the shipyards 
at Belfast, from 24 per cent. on piecework to 8d. or 
9d. per week on day-work; seamen and firemen, 
Swansea and Belfast, 5s. per month; able seamen 
in sailing ships at Liverpool, Cardiff, and Dublin, 
5s. per month; woollen weavers, Halifax, 3d. to 
4d. per yard; handloom weavers at Carmarthen, 
piece rates to the extent of 3s. 6d. per week. 
The hours of labour have been reduced, in addi- 
tion to the Government works and others before 
given, in the following cases: Marble workers, 
Gateshead, to 48 hours per week, on trial for six 
months, at a reduction of 5 per cent. in wages; in the 
hollow-ware and japanued goods trades, Bilston, six 
hours, from 60 to 54 per week ; woollen cloth opera- 
tives, Huddersfield, to 48 per week; alum works, 
Goole, to 48 per week; lorrymen, Manchester, to a 
stated week of 60 hours, instead of from 60 to 70 hours 
per week as formerly. 





The conference of trades, with respect to the Em- 
ployers’ Liability Bill, which met in the Memorial 
Hall on Saturday last, was unanimous in its decision 
against the contracting-out clause of the House of 
Lords. The only difference of opinion was as to that 
part of the resolution which dealt with the action of 
the Lords; the delegates having determined that the 
resolution as prepared by the Parliamentary Com- 
mittee was too weak. The demonstration in Hyde 
Park was one of the most successful of modern times. 
The weather was in all respects favourable, mild for 
the time of year, and tolerably bright. The contingents 
met at many and various starting points, and from 
thence marched in procession to the Thames Embank- 
ment as the general rendezvous, and from thence 
proceeded to the Park, by way of Northumberland- 
avenue, across Trafalgar-square, along Cockspur- 
street, Pall'Mall, St. James’s-street, and Piccadilly, to 
Hyde Park Corner, led by a body of mounted farriers. 
The Farriers’ Society has provided such a body ever 
since the Hyde Park meetings of thirty years ago, in 
the case of the Reform League demonstrations in the 
middle of the sixties. There were twelve platforms, 
with their respective chairmen, besides a large number 
of speakers, 





Havre.—The number of vessels which entered the port 
of Havre in the first two months of this year was 1177, 
viz., January, 595; February, 582. The number of 
clearances from the port in the first two months of this 
year was: January, 541; February, 599; total, 1140. 








THE ‘*THORNYCROFT” WATER-TUBE 
BOILER. 
Circulation in the *‘ Thornycroft” Water-Tube Boiler.* 
By Mr. J. I. THornycrort, F.R.S., Vice-President. 


Stnce I read a paper on ‘‘ Water-tube Boilers for War- 
ships” in 1889, such a change in the general feeling 
regarding them and their actual standing has taken place, 
that it is unnecessary for me now to point out at any 
length the decline and failure of shell boilers for fast 
vessels and the growth and success of the water tube, but 
rather to describe my most recent practice, and give you 
the results of my experiments and experiences since my 
paper before the Institution five years ago. 

t was considered, then, that possibly boilers such as I 
had made might be suitable for small torpedo-boats, but 
that success in such an extreme case did not at all warrant 
their adoption in larger vassels. However, in the last 
two years the third-class cruiser Geiser and the fast 
torpedo gunboat Speedy have each been fitted with eight 
water-tube boilers of my construction; and now the 
Danish authorities are so well pleased with the perform- 
ance of the Geiser that they have decided to fit the 
armourclad Skjold with similar boilers. Further, in 
Germany, a new ship of the Siegfried class of 3000 tons 
is also to be fitted with this type. 

In the case of the Geiser an equal power was given to 
that obtained in the sistership, Hecla, with locomotive 
boilers, but with the reduction of weight of some 60 
tons. I wish to call your attention particularly to what 
my firm undertook to do in the case of the Speedy. One 
thousand more horse-power was guaranteed than with 
the locomotive boilers in sister vessels, with a consider- 
ably less weight of boilers. 

I would beg to call your attention to Figs. 1 to 4 (page 
400), which give a comparison of locomotive boilers and 
the Speedy’s water-tube boilers. First, you will see that 
we have the same length in the ship in each case, and 
in each case two stokeholds; but in the Speedy, four 
boilers in each stokehold instead of two. 

In relation to the comparison of heating surfaces, 
grates, &c., it has been remarked that the amount 
of heating surface provided is much greater per unit 
of power than is usually employed with locomotive 
boilers. This, however, is not a necessary condition, as 
it has been shown that water-tube boilers are capable of 
being forced to do equal or more work with equal surface ; 
and the large amount of heating surface in the Speedy 
must be looked upon, not as a necessity, but as a means 
of providing greater economy of fuel. Coal consumption 
experiments in the Speedy have not at present been made, 
but in the Geiser careful experiments, over a considerable 
period, show that the coal consumption, even at full power, 
is considerably less than 2 1b. per indicated horse-power. 

During the trials of the Speedy we had some difficulty 
with priming, which had not been expected, and this was 
found to be entirely due to the quality of the water, 
which was the Sheerness Dockyard supply, and which 
has been found so far capable of causing trouble that no 
one of experience will use it willingly. And in the case 
of the Speedy the difficulty was further increased by a 
large addition of estuary water, caused by a leak in the 
condenser. I have since made experiments on the pro- 
perties of these waters, which I shall refer to later on. 

When working at the highest power attained, the boilers 
were only forced to a very limited extent, the mean air 
ar ype being 1.7 in.; and even with this air pressure, 

ad the Navy stokers had more ——_ with the 
particular form of grates, a higher result could have been 
obtained. The only point which presented any oe 
in these trials was that of feeding the boilers wit 
sufficient regularity. The Speedy has two Weir pumps, 
which are arranged to deliver into a main feed-pipe com- 
mon to all the boilers, in which the water was in excess 
of the boiler pressure by some 50 lb. On each boiler there 
was a check valve, by which the feed was controlled. 
This system, which is perfectly efficient for boilers hold- 
ing large volumes of water, seems to require some modi- 
fication in the case of water-tube boilers, where the water 
contained is relatively very small for the rate of evapora- 
tion, and I have come to the conclusion that some form 
of automatic control is desirable. Inthe Belleville boiler 
this has already been adopted with success. With the 
view to lengthen the life of the tubes, they were galvan- 
ised both inside and out. The zinc on the outside is, 
I consider, more useful than the inner coating, which, 
being exposed to impure water at a high temperature, 
soon disappears, and is, therefore, only a temporary pro- 
tection. 

In opening up boilers and steam pipes, we have fre- 
quently experienced the presence of explosive gases in a 
most unpleasant manner. It seems to me possible that 
the very large surface of zinc must be the cause of the 
generation of these gases. This theory is supported by 
the fact that we have only had this experience since 
the tubes have been galvanised, and also by the dis- 
appearance of the zinc. 

n one case, during the severe frost this winter, a 
torpedo-boat had been lying with banked fires for five 
days. A leak was discovered in the exhaust pipe of the 
steering engine, and the presence of a combustible gas 
was accidentally made evident by its ignition, when it 
burned for between three and four minutes, the flame 
being about 3 ft. long, burning at first with a blue flame, 
and | Ame with a luminous flame like coal gas. 

On studying the papers of Mr. Milton at Cardiff and 
Mr. Ward at the Engineering Congress of Chicago, I 
find what other engineers have been doing; and while I 
have pleasure in acknowledging the honour many have 
done me in following the principles of my construc- 





* Paper read before the Institution of Naval Architects, 





tion, I must call attention to the fact that I am of opinion 
that many of the departures that have been made will 
lead to inefficiency, and may be sources of danger. I 
have recently made experiments on the relative circula- 
tion of boilers when the generating tubes deliver above 
the water in the separator and below it (see Figs. 5and 6), 
and I have found that, in the case where they deliver 
above, the circulation is rather more than double when 
they deliver below. 

The method of measurement I adopted was to puta 
rectangular notch, similar to those usually employed in 
gauging small streams, across the separator, so that all 
the water that went down the downtakes bad to over 
it, and then observed the flow over the notch through a 

window in the end of the boiler, and thus, knowing 
the size of the stream, was able to calculate the circula- 
tion. I found that, in the case of the above-water 
delivery, the circulation was 105 times the feed—that is to 
say, for every pound of steam brought up by the generat- 
ing tubes, 105 pounds of water are also passed through 
them. The boiler experimented upon with the drowned 
tubes was similar as far as possible to the other, which 
was of my usual construction, so that the reduction in 
circulation can only be attributed to the upper ends of 
the tubes being immersed. 

At a meeting of the Civil Engineers in 1889, I described 
at length the necessary conditions for efficient circulation, 
and ventured an opinion that it, together with the proper 
heating of the feed water before its arrival at the heating 
surface, would retard the formation of scale; and I am 
now able to state that we have had no trouble in any 
of our boilers from this cause. It is, therefore, apparent 
the large reduction in circulation caused by immersing 
the tops of the generating tubes will detract from their 
a of keeping clean, which is so essential to boilers 

aving tubes of a small diameter. It has been argued 
that it would be advantageous to have the tubes drowned, 
because it has been thought that then brass or copper 
might be used instead of steel ; but my experiments show 
that the proportion of steam to water is greater in the 
drowned tubes, therefore they have less capacity to take 
up heat from the furnace gases without damage. I have 
made experiments which proved that working with water 
entirely free from oil, very severe working (20 lb. of 
water per square foot H.S.), the tubes could not be over- 
heated; but the addition of a small quantity of the 
greasy deposit taken from a boiler working with condens- 
ing engines was sufficient to cause the destruction of the 
tubes by overheating without any increase in the rate of 
working. 

I further experimented with grease taken from the in- 
side of a boiler to ascertain the temperature of its evapo- 
ration, and found that this was so high that when heated 
on a piece cf brass tube it continued to give off vapour 
after the critical temperature at which brass loses most of 
its tenacity had been arrived at. From this experiment 
the effect of a coating of this deposit can be easily sur- 
mised. Under the rapid transmission of heat, gas would 
continue to be liberated from the surface, which would 
increase in temperature owing to the non-conducting 
power of the film of gas which necessarily precludes the 
contact of water with the tube surface; the water being 
only enabled to preserve the tubes because its boiling 

int is lower than that of grease. Consideration of these 
Facts seems to me to prove that fora high rate of working, 
in boilers where grease may be present in the feed water, 
brass tubes are quite unsuitable; copper may, perhaps, 
be used, as the temperature at which its tenacity is greatly 
reduced is much higher. 

M. Du Temple found that copper tubes lose their strength 
in time, but the relatively small diameter of his tubes to 
their length seems to be an element which might cause 
this trouble, and a further unfavourable condition is the 
immersion of their upper ends. 

In the experimental boilers before referred to, and in 
which glass ends to the separators enable internal work- 
ing of the boilers to be observed, I made experiments on 

riming, and the phenomenon which takes place seems 
th important and interesting. Waters which cause 
priming on boiling produce foam consisting of a mass of 
bubbles of various sizes. Water which is very bad pro- 
duces bubbles so durable as to remain a considerable time 
without breaking, and by them the steam space of a boiler 
may be entirely filled; and so soon as this takes place, 
instead of simply steam leaving the boiler, the discharge 
consists of foam, which is broken up in its rapid motion 
along the steam pipes. This is a great contrast to what is 
seen when pure water is evaporated. In this case steam 
emerging from the surface of the water retains no film of 
liquid for sufficient time to be seen; this is what might 
be expected, as pure water is known to be incapable of 
forming bubbles. The effect of this is very marked in 
the discharge from the tubes, both in delivering above 
and below water. In the former case, with pure water, 
the discharge of steam and water is periodic. The water 
and steam are discharged quite separately, but with a 
priming water the discharge is a steady one, consisting of 
a mixture of steam and water in the form of very wet 
foam. 

In the case where the tubes discharge below water, 
the flow appears to be unsteady in both cases ; when the 
water is pure, the water and steam are discharged together, 
as in the above water delivery, then at the pause in the 
flow the water runs back into the tube on to the ascending 
column, so that there is to some extent an alternating flow 
in the upper ends of the tubes. This occurs in the same 
way with a priming water, only to a more marked extent, 
columns of foam being thrown the full height of the 
separator. In this way tubes delivering below water are 
capable of causing a priming effect, when tubes delivering 
above will not do so. ; 

The impurities in water which may cause priming are 
not easy to determine. It is well known that waters 
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THE THORNYCROFT WATER-TUBE BOILER. 
: THORNYGROFT BOILERS OF “DARING” TYPE ARRANGED IN BATTERY. ig. 7. 
Fig. 8. _-= TOTAL HEATING SURFACE 60,000 S9F? aunaie ree. 
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which do not prime by themselves, when mixed do so in 
a most astonishing manner ; for example, either salt water 
or pure water may work in a boiler without priming, but 
by mixing the two very bad priming is started. I have 
tried water taken from the Thames at the Nore, and well 
water from Sheerness; both these are good samples of 
priming waters, but when mixed in about equal pro- 
portions produce euch a priming mixture that the very 
slowest rate of evaporation causes violent foaming. As 
this mixture corresponds with the water used during part 
of the Speedy’s trials, the priming then experienced is 
now explained. 

Returning to the question of circulation. It has 
generally been admitted that it is necessary to provide tubes 
other than the steam generators for conveying the water 
from the separator to their lower ends. If this is not 
done, it is evident that some of the generating tubes must 
serve this purpose; or if this is not the case, the motion 
of water in the tubes will not be a circulation, but only 
motion alternating in direction, which is not favourable 
for preventing the formation of scale, or providing the 
necessary supply of water to prevent their over-heating. 

At first sight, it would appear that in ¥? improved 
type of boiler as fitted in H.M.S. Daring (Fig. 7), the 
heat to which the down tubes are subjected might be a 
source of impaired circulation ; but, if the question is 
examined, it will be found that owing to the fact that 
care is taken to mix the feed water with the large volume 
of water in circulation, and that these tubes are only 
exposed to the cooler gases, the heat required to bring the 
descending columns to the boiling point would be more 
than could be obtained in this way, while at the same 
time all heat added below the boiling point must be looked 
upon as a gain in efficiency, this arrangement at the same 
time making the boiler more compact, and enabling a 
larger fire-grate area to be obtained in a given boiler-room. 
A gain in this direction is further increased by putting 
soles side by side, and leaving out what in one alone 
would be the external firebox walls. 

Figs. 8, 9, and 10 show an arrangement in which seven 
boilers are placed together in a battery, four such batteries 
arranged in four stokeholds giving 60,000 square feet of 
heating surface. By this arrangement I have been able to 
get a maximum of surface intoa particular given space, and 
the boilers being arranged along the centre of the vessel give 
convenient access to the side coal bunkers, and tend to make 
cool stokeholds. The fact that the boilers form, as it were, 
one continuous mass has many advantages, including 
great simplicity of the casings, ether with the reduc- 
tion of their external area to, perhaps, aminimum., At 
the same time the exit for the gases from the boilers being 
along the centre of the ship, they require very simple 
uptakes to the funnels. 

As each fire is common to two boilers, one boiler cannot 
be put out of action without another boiler losing half its 
fire, but this boiler would still do half duty, as half its 
surface would be in no way affected. T do not consider 
this any objection to the arrangement. The very large 
volume of space above the fire in these boilers is very 
advantageous to insure complete combustion of the furnace 

ases. In boilers of the Speedy type this space had already 

n increased far beyond that usually adopted in other 
boilers, but in this type the firebox is larger still, and I 
think there is no doubt that an advantage is thereb 
gained. In some boilers where this space is limited, 
special means have to be provided to insure proper com- 
wasien before the gases come in contact with the heating 
surface, 








Furevurtre, A New Exp.ostve.—M. Raoul Pictet, of 
Geneva, has recently discovered a new explosive, which 
he has called fulgurite, and which, it is expected, will 

rove an important addition to the list of explosives, both 
military and engineering purposes, . Pictet has 
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presented his discovery to the Swiss Government. It is 
manufactured in three sorts. No. 1 and No. 2 are 
‘* violent” explosives, whilst No. 3 is intended for use in 
firearms, instead of powder. Exhaustive experiments 
with fulgurite have already taken place, and its use 
in place of smokeless powder in rifles has given very 
interesting results. Whilst the smokeless powder gives to 
the bullet an initial velocity of 1830 ft. to 1860 ft. per second, 
fulgurite No. 3 gives a speed of 2230 ft., measured at a 
distance of some 230 ft. from the mouth of the barrel. 
Fulgurite is smokeless, and »ossesses, among other advan- 








tages, the one that it does not make the arms dirty. It 
has been noticed by trial firings that the projectile in a 
way becomes visible at a speed exceeding 2000 ft., on 
account of the air compressed around it ; it shows like a 
white spot, as of porcelain against a dark background. 
The new explosive, with which experimental tests are 
being continued, can be manufactured so as to have at 
least the same explosive power as dynamite. The manu- 
facture requires a somewhat expensive plant, which in 
these days of dynamiters and anarchists is rather an 
advantage than otherwise, 
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If the acceleration given to M by the bending force K 
at a distance x is called p, then 


et ta 
If x is put equal to 1, then will be, 
aes 
gq = M»’ 


d signifying the distance through which the rod is bent 
by the force Q, and be being a constant quantity, , 


may be put for Ain the case of the bending of the rod 
having been caused by the weight of the mass M alone. 
We can, therefore, put 

Q=My, 


g signifying the acceleration of gravity. Therefore the 
time of oscillation is 
= r 
t=fr a/ 3 ° 


The distance x through which an elastic prismatic rod 
is bent by the force K, the weight of the rod being neg- 
lected, may be found by means of the formula, 


K.B 
8.5. 2 
U signifying the length of the rod, E the modulus of elas- 
ticity of the materia!, T the moment of inertia of the sec- 
tion of the rod. 

If now, in the formula (1), instead of \,, the value of x 
from the formula (2) is put, we have 
t=7T KP ° 


38.E.T.9 


The direct application of this formula for calculating 
the time of oscillation in the case of a ship’s hull is, how- 
ever, only admissible on the supposition that the weight 


of the ship is concentrated in one point. Therefore 9? 


(1) 


x= (2) 


(3) 


half the length of the ship, must not be put at once in- 
stead of J in formula (3). It is, however, admissible to 
suppose that the weight of half the ship, the same being 
divided by the midship section into two equal parts 
lengthways, is concentrated in one point at a certain dis- 











tance from the midship section, and that the time of 
oscillation in this imaginary case be the same as in that of 
areal ship, in which the weights are distributed in the 
usual way along the whole length. . 


This imaginary distance may be expressed by a x 


. 


(a being smaller than 1), but need not be taken into con- 
sideration at present. 

Upon this supposition the formula (3) may be used at 
once to determine the time of oscillation for a ship. 

If D signifies the displacement (weight) of a ship, then 
is the time of oscillation expressed by the formula 


D _, L\3 
eral 2 2) 
3.2.7.9 


The joint value of all the factors in this formula being 
put equal to ¢, we have 


t=¢ \/P —- 


From which follows, if the number of vibrations of a 
certain type of ship per minute be 


N= 0. 


t 
N= a 
. V5 Ls 

If in this formula D is expressed in English tons, L in 
English feet, and, for the calculation of the moment of 
inertia, the sectional areas in English square inches, and 
the distances of the centres of gravity from the neutral 
axis in English feet, then the coefficient will be, for 


Vessels with very fine lines, such 


as torpedo-boat destroyers ¢ = 156850 
Large Transatlantic passenger 

steamers with fine lines ... ns % = 143500 
Cargo boats, with full lines $ = 127900 


This formula gives generally reliable values, and even 
alterations in the distribution of weights do not materially 
influence the resuit. 

In order to adjust the coefficients to exceptional cases, 
it is only necessary to bear in mind that a removal of the 
weights from the ends and the middle of a ship, viz., an 
accumulation of the weights near the nodular points of 
vibration, will increase the number of vibrations, and, vice 
versd, that this number will decrease when the weights 
are accumulated near the ends and the middle of a ship. 

It would, of course, be more correct to consider in the 
formula the distribution of the weights in the longitu- 


dinal axis of the hull; but, as this would require a very 
tedious calculation, which would, moreover, not always 
be reliable, and as I consider it particularly important to 
construct a formula which easily adapts itself to practical 
use, I have thought it better to employ only the coeffi- 
cient $, which I ascertained from results obtained with 
reference to existing ships. After more experience has 
been gained, it will be possible to find perhaps more cor- 
rect coefficients for the ordinary types of steamers in 
which the distribution of the weight is analogous. 

In order to avoid vibration with perfect certainty, the 
normal number of revolutions must, as is known from 
experience, be at least from 10 to 12 per cent. less, or else 
considerably greater than the number of vibrations. In 
case the number of revolutions should be only inconsider- 
ably greater, there could arise the possibility that even a 
small diminution of the steam pressure, hardly always to 
be avoided in practice, would immediately cause vibra- 
tions of great violence. 

A ship’s vibrations have until now never been closely 
examined with regard to the influence exercised by the 
position of the engines in the ship, and I myself touched 
this subject only superficially in my previous publications. 
Although it is comparatively easy to find out the conse- 
quences of shifting the engines in a ship by argument, 
yet the attempt to prove the conclusions arrived at by 
practical tests on a steamer will remain very costly and 
difficult. I therefore had recourse to a model to show the 
results caused by shifting the engines of a ship in a fore 
and aft direction. 

This model, represented by Figs. 2 and 3, page 401, 
consists principally of a plank P P about 8 ft. long and 
11 in. broad, suspended horizontally by ten helical springs 
SS... , arranged in two rows lengthways near the edges 
of the plank. These helical springs are attached to a 
frame F F, the construction of which is immaterial. 

Along each edge of the plank P P are also arranged in 
two rows a number of weights W W.. . , which can be 
easily shifted. This plank represents a ship’s hull, and 
by means of it the origin of vibrations in a ship may be 
demonstrated, by applying to it forces, ina similar way as 
they would occur in reality inaship. If, for instance, at 
one part of the plank a pressure is exercised, the plank 
will give way in the direction of that pressure either up 
or downwards until through the increased tension of the 
respective springs equilibrium is re-established, similar 
to the action of increased buoyancy in the case of a 


ship. 

The plank suspended as above described can thus 
easily be made to vibrate in the manner shown at Fig. 4, 
by a regularly repeated impulse of the’ hand either 
at the middle or at the ends. These vibrations will be 
called in future vibrations of the I. order, in distinction 
from vibrations of another kind. Every one who has 
been on board a violently vibrating steamer will acknow- 
ledge at once the perfect analogy of the vibrations of the 
plank with those of a steamer. 

A model engine, as shown at Fig. 5, serves for 
further investigations. The shaft has four cranks, which 
can be easily adjusted at any angle with each other, 
by a screw arrangement. The pistons are represented by 
four different weights 7, 2, p3. ~4, Which can be easily 
removed and exchanged for others, to show the effect 
produced by the use of pistons of different weights. This 
model engine is placed, as shown at Fig. 2, on the plank 
P P, and made to revolve by the turning gear G in con- 
nection with the spindle a a, which is furnished at each 
end with a universal joint and also with a telescopic 
sliding arrangement, so that the engine E can work per- 
fectly freely. 

Another model engine of similar construction, but 
with three cranks, is used to explain the influence of 
ordinary triple-expansion engines on the vibration of 
steamers. 

In the first place, let the pistons, piston-rods, and con- 
necting-rods of two cranks of the three-crank engine be 
removed, so that the model may represent a tandem 
engine, viz., an engine with only one crank. When the 
apparatus in this state is set in motion, only forces 
acting alternately up and downwards in a vertical direc- 
tion will come into action, without any rocking couples 
being formed in the vertical plane through the longi- 
tudinal axis of the ship. 

If the model engine be placed at C, the middle of the 
plank representing the ship (see Fig. 4), and made to 
work first slowly and then gradually faster, it will be 
observed that the plank will remain at rest until the re- 
volutions have reached a certain number, when violent 
vibrations of the form A, C, B, and Ag Cy By (see Fig. 4) 
will make themselves manifest. The violence of these 
vibrations will, however, decrease again to perfect rest 
when the number of revolutions of the engine is gradually 
increased. Exactly the same will be observed when the 
model engine is shifted to O or Q near the end of the 
plank. hen, however, the engine is placed exactl 
over one of the nodular points N or Nj, then the sioak 
will remain at rest, or nearly so, at any number of re- 
volutions that the engine ye 4 be worked at. The vibra- 
tions, as shown at Fig. 4, will be replaced by others of a 
higher order, having more than two nodular points, de- 
pending on the number of revolutions the engine is 
worked at. 

These facts are, however, of little use in practice, as it 
is impossible to determine with accuracy the position of 
the nodular points for a ship in course of construction ; 
moreover, that position is not constant, but varies with 
the distribution of the weights in the ship. 

For further investigations, the cranks belonging to the 
eylinders I. and IV. of the model engine shown at Fig. 5 
are placed exactly opposite to each other, viz., at an 
angle of 180 deg. The weights of the two respective 
pistons p, and p, are made exactly equal, and the two 
connecting-rods and piston-rods of the cylinders IT. and 





III. are removed altogether. With such an engine with 


two cylinders the algebraical sum of the forces will always 
be zero, viz., they will be perfectly balanced in a vertical 
direction at any position. During the first half of a re- 
volution a couple will be created, having the tendency to 
lift the engine bed abaft, and during the second half a 
couple with the exactly opposite ye genre 

When such an engine is placed exactly in the middle 
of the ship, vibrations of the I. order, as shown at Fig. 4, 
cannot be produced, but the ship will remain at rest. 
Only small vibrations will occur when the engine is 
placed near the end of the plank, considerably abaft the 
nodular point. Both assertions can be proved by experi- 
ments with the model. 

When, however, this engine is placed with its two cy- 
linders equidistant from the nodular point (that means 
when one cylinder is placed at the same distance after 
the nodular point as the other one is placed before it), 
very violent vibrations of the I. order will be produced 
as soon as the revolutions of the engine have reached 
the critical number. This can easily be gathered from 
Fig. 4, considering that during the first half of a revolu- 
tion a dowoward force at n, and an upward pressure at m, 
will take place simultaneously, and that these pressures 
will be reversed during the second half of the revolution. 
Vibrations will also still be produced when the engine is 
placed with its cylinders not equidistant from the nodular 
point. 

If, for an instance, one of the cylinders is placed ex- 
actly over the nodular point N,, Fig. 4, and the other 
towards the middle of the ship over 7, the thrusts of the 
piston acting exactly over the nodular point will have no 
effect in producing vibrations, while the thrusts of the 
other piston acting at a distance from the nodular point 
will cause violent vibrations. 

In shifting the engine gradually towards the middle of 
the ship, the vibrations will decrease in the same measure 
until they entirely disappear as soon as the engine has 
reached the middle position. 

The following rules, based on the above-described expe- 
riments and observations, may be laid down for the con- 
struction of a ship’s engines, so as to avoid vibrations : 

1, In the case of engines that are placed exactly at the 
middle of the ship or near its ends, the algebraical sum 
of the vertical forces generated by the reciprocating 
masses must be made equal to zero. Rocking couples, 
which may possibly arise, need not be taken into con- 
sideration, as their influence in producing vibrations is 
but small. 

2. In the case of engines that are placed over or near 
one of the nodular as, rocking couples acting in the 
vertical plane through the longitudinal axis of the ship 
must be avoided, in order to do away with vibrations. It 
is, however, less important that the algebraical sum of 
the vertical forces be equal to zero. 

The second case only will come into consideration in 
practice, as it is impossible, under ordinary circumstances, 
to place the — in the middle of the ship. On the 
contrary, it will be requisite for the proper arrangement 
of the boilers to place the engine considerably abaft, near 
to the nodular point. 

In designing the engine, special care must, therefore 
be taken to avoid rocking couples. 

The usual arrangement of a three-cylinder engine is 
that the high-pressure cylinder is placed foremost, the 
middle-pressure cylinder in the middle, and the low- 
pressure cylinder at the after end. 

Considerable rocking couples will always be produced 
with such an arrangement, and, moreover, the alternately 
upward and downward forces at the after end of the 
engine bed will be greatly in excess of similar forces at 
the fore end, because the weight of the low-pressure 
piston is naturally greater than that of the high-pressure 

iston. An ordinary triple-expansion — may, there- 
ore, be used, when it is placed before the wth: wi point 
in question, because then the greater pressures are applied 
nearer to that point than the smaller, and the engine will 
therefore work better. 

But when the engine is placed abaft the nodular point, 
as is generally the case with tank steamers, then the 
greater force will act also at a greater distance from the 
nodular —. and cause, therefore, more violent vibra- 
tions. e usual position now given to triple-expansion 
engines in tank steamers is, therefore, as regards pro- 
ducing vibrations, the most unfavourable. The low- 
pressure cylinder of the engine should be placed foremost, 
and the high-pressure cylinder abaft. 

Moreover, the rocking couples, inherent in a triple- 
expansion engine, would be considerably reduced if the 
low-pressure cylinder were arranged between the high 
and middle-pressure cylinders, because then the greatest 
pressures produced by the reciprocating masses would act 
nearly in the centre of ~~ of the engine. With such 
an arrangement not only the violence of the vibrations 
would be reduced, but also the strain on the engine bed, 
which often causes loosening of the fastenings. 

It is, therefore, to be recommended for any engine of 
the three-cylinder type, the low-pressure cylinder should 
be placed in the middle between the two other cylinders. 
In the case of an engine with five cylinders and three 
cranks, viz., one cylinder for the middle crank, and a 
pair of cylinders for each of the outer cranks, very great 
rocking couples are produced, as the piston weights for 
each pair of the outer cylinders are considerably greater 
than that of the middle cylinder. These engines will, 
therefore, cause especially violent vibrations. 

__ An ordinary triple-expansion engine, with three cranks, 
if erected in 2 eee manner, would also not be able 
to put the y of the ship into a state of violent 
vibration. To make this clear, refer to Figs. 10 and 
11. Let the line A B represent the axis of the ship; 
let N be the aftermost nodular point ; let B be the stern, 
and A about the middle of the ship. Let it be also 





assumed that the engine, as is usually the case, is placed 
somewhat in advance of the nodular point. en the 
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revolution of the engine takes place in the direction 
indicated by the arrow in Fig. 11, and the cranks occupy, 
for example, the position shown, the weight of the piston 
of cylinder No. III. will generate a considerable upward 
force, while the pistons of cylinders Nos. I. and II. 
generate forces in the opposite direction. If, now, the 
distance x of the engine from the nodular point N be such 
that the moments of these forces about the nodular pvint 
N b3 equal to zero, no vibrations of the first order can 
take place. F 

As, however, the weights of the moving parts of the 
separate cylinders of an ordinary triple-expansion engine 
generally stand to each other in the ratios of 1: 0.82: 0.73, 
we have, in order that no vibrations may take place, the 
simple calculation that the distance « of the low-pressure 
cylinder must be about five times a, the distance apart of 
the cylinders from centre to centre. It results, also, that 
for wean | type of engine there is a position in the ship 
where the engine may be erected which renders it pos- 
sible to avoid vibrations. 

By proper balancing rocking couples, as well as ver- 
tical forces, vibrations may be avoided altogether. The 
use of counterweights is, however, not expedient, when 
the same have to be too heavy, and is almost inadmissible 
for very large engines. For instance, for a triple-expan- 
sion engine of 7000 indicated horse-power, the counter- 
weights required would amount to 44 tons, if the stroke 
of the eccentrics for moving these weights be 20 in. at one 
end and 12 in. at the other end of the engine. It is, 
therefore, by all means necessary to reduce the counter- 
weights to a minimum, or, better still, to do away with them 
altogether. This may be carried out partially by giving 
the engine a proper construction or position in the ship. 

With this object in view, the weights of the three pistons 
for a three-cylinder engine have been made exactly equal. 
With such a construction the algebraical sum of the ver- 
tical forces is equal to zero for any position of the cranks, 
and if such an engine be pl: exactly in the middle of 
the ship, no vibrations could be produced, as has been 
demonstrated before. But as soon as such an engine is 
placed near one of the nodular points, which is nearly 
always the case, violent vibrations will be caused by the 
large rocking coup!es inherent in the construction of the 
engine. 

These couples are even greater than those inherent in 
an ordinary triple-expansion engine, because the small 
weight of the high-pressure piston at the fore end of the 
engine is replaced by the much greater weight of the low- 
pressure cylinder. However, these difficulties ma 
overcome entirely, or at least greatly reduced, by adopt- 
ing engines with four cylinders and four cranks. Two 
methods of construction, which differ chiefly in the rela- 
tive position of the cranks to each other, come here into 
consideration. In one of these methods the cranks are so 
arranged that in each pair at each end of the engine they 
form an angle of 180 deg., viz., stand exactly opposite 
each other, while the two pairs themselves stand at an 
angle of 90 deg. The two small cylinders are placed at 
the ends, and the two large cylinders between them in the 
middle of the engine. : 

The construction of such a quadruple-expansion engine 

represented in sketch at Fig. 6. ‘The steam enters at 
cylinder I., and passes through the cylinders II., III., and 
IV. successively. The cranks of the successive cylinders 
stand, therefore, always at an angle of 90 deg. to each 
other. The steam might also be made to take a different 
course through the respective cylinders; but care should 
always be taken that the two heaviest cylinders, or the 
heaviest piston weights, are placed in the middle, viz., 
between the two lighter cylinders. 

Fig. 7 represents the arrangement of a triple-expansion 

engine of this system with two low-pressure cylinders. 
The advantages of this construction are, first, that the 
forces produced by the reciprocating masses of any two 
adjoining cylinders are nearly balanced, viz., that the 
algebraical sum of the existing vertical forces is approxi- 
mately equal to zero; and, secondly, that only very small 
rocking couples can be produced. In most cases counter- 
weights may be either entirely dispensed with, or will 
only require to be of such a size that there will be no 
difficulty in their adoption. 
__ In case the engine is placed very near the nodular point, 
it is very desirable to balance the couples that might be 
formed. As the balance-weights need not be very large, 
it is admissible to let them rotate, without any fear of 
injurious horizontal components being produced. The 
simplest way of balancing the respective forces is to fit 
a balance-weight on the periphery of the wheel of the 
turning gear, with which every engine is furnished ; and 
also a disc of suitable diameter on the fore end of the 
crankshaft. This disc, which also bears a balance-weight 
on its periphery, can always be easily fitted, and offers 
no danger to the engine-room staff. 

In order to reduce the counterweights for these discs 
to a minimum, the weights which work at the two outside 
cranks of the cylinders I. and ILI, Fig. 6, must be 
smaller in a certain ratio than those working at the two 
inside cranks of the cylinders III. and IV. The deter- 
mination of the exact ratio of these weights to each other 
mathematically is rather complicated; but supposing 
that the weights which act on the crank II. are in the 
same proportion to those which act on the crank IV., as 
the weights which act on the crank I. are to those which 
act on the crank ITI., and further supposing, for the sake 
of simplicity, that the counterweights are arranged at the 
same distance (a) from the centre lines of the outside 
— as these cylinders are distant from each other, 
then the weights of the moving parts of the outside cylin- 
ders must be 0.823 times the corresponding weights of the 
adjoining inside cylinder. 

f the counterweights for a four-cylinder engine of this 
construction of 7000 indicated horse-power are calculated 
according to this rule, the respective weights will be 





2.68 tons and 2.45 tons. It is, however, here supposed 
that these counterweights are fitted at a distance from the 
centre of the crankshaft equal to the radius of the crank. 
Although these weights are considerable, yet they might 
be applied toanengine of theabove size without hesitation. 

In the case of an engine with four cranks, the counter- 
weights might, however, be avoided altogether, and all 

ibly existing forces and rocking couples be balanced, 
if it be not made a condition that all the four cranks are 
placed at an angle of 90 deg. This arrangement will suf- 
fice for all requirements of a completely balanced engine. 
The masses acting on the outer cranks form, so to speak, 
the counterweights for the forcesacting on theinner cranks. 
If, therefore, the weights of the pistons for the outer 
cylinders are chosen rightly, and their respective cranks 
are ~ at the proper angles, such an engine will always 
work without producing vibrations in the ship. The posi- 
tion of the four cranks to each other might vary consider- 
ably. For instance, the position of the two inner cranks 
may be chosen optionally, and the weights of the pistons of 
the outer cylinders, as well as the ee of their respec- 
tive cranks, be arran accordingly. 

The two inner cylinders must, in this arrangement, be 
furnished with the heaviest pistons, and it wil therefore 
be best, also, to place the largest cylinders in the middle. 
If the cranks for the two cylinders III. and IV., Fig. 6, 
are placed at an angle of 90 deg. to each other, the arrange- 
ment shown at Fig. 8 might be adopted for the cranks. 
The relations of the moving weights for each cylinder are 
marked at each crank in brackets, as shown. 

The moment of the forces acting on the crankshaft 
during one revolution will, in this arrangement, vary more 
than would be the case if all the cranks were pl at an 
angle of exactly 90 deg. to each other. These circum- 
stances are, however, not so unfavourable as might at 
first appear, and differ but little from those of three- 
cylinder engines, if the cylinders have only the proper 
diameters. The cranks belonging to the cylinders I. and 
II. might also be placed at an angle of 90 deg. to each 
other. The arrangement of the remaining cranks conse- 
quently required will be seen in Fig. 9. 

Any number of arrangements similar to those repre- 
sented at a 8 and 9 might be made and used in prac- 
tice. It will be easily seen that, if the angle at which 
the cranks of the cylinders I. and II. are placed to each 
other is made smaller, the angle for the cranks of the two 
other cylinders will also have to be smaller. 

In the case of a triple-expansion engine with four 
cylinders, as shown at Fig. 7, the relative positions of the 
oranks to each other will be symmetrical, and therefore 
the motion of the engine will be still more even. This 
principle may also be applied to engines with three cranks 
only, when the moving parts of an imaginary fourth 
cylinder are replaced by a counterweight at the after end 
of the engine. This counterweight may, as already pe. 
posed for four-cylinder engines, attached to the wheel 
of the turning gear. By using such a counterweight and 
adopting the proper angles for the cranks, the vibrations 
of already existing steamers can be greatly reduced, or 
even entirely obviated. 

From the foregoing observations it will easily be seen 
that in designing a ship it is of the greatest importance 
to determine in the first place the position of the nodular 
points. 

If the weights of a ship were distributed equally in 
the direction of the longitudinal axis, and the moment of 
inertia of any cross-section at any distance from -their 
common axis were always the same, then the position of 
the nodular points nee be 0.2242 times the ship’s length 
distant from its ends. This value is, however, greatly 
influenced by the more or less equal distribution of the 
weights, and I may, perhaps, have the honour to lay before 
you the results of my experiments and observations on 
this head on a future occasion. 





THE PREVENTION OF WASTE OF WATER. 

At the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, March 13, Mr. Alfred Giles, 
President, in the chair, a paper was read dealing with 
‘*The Prevention and Detection of Waste of Water,” by 
Mr. Ernest Collins, M. Inst. C.E. 

Waste of water comprised: 1. Visible waste above 
ground, caused yf defective mains or pipes, or by unsound 
and unsuitable house-fittings, 2. Hidden waste, arisin 
from broken pipes underground, or from faulty mains an 
services, where the water esca unperceived and found 
its way into sewers or dis drains; also that arising 
from secret overflows from baths, cisterns, underground 
tanks, gas-engine coolers, &c. 3. Wilful waste caused by 
leaving taps open and tampering with fittings. 4. Undue 
consumption of water, which, although used waste- 
fully, was serving some useful preases, The first two 
kinds of waste could be dealt with by systematic inspec- 
tion, constant supervision, and the employment of suit- 
able appliances. Wilful waste was difficult to discover, 
whilst it was still more difficult to find the offender; an 
it was most difficult to obtain a conviction of the offender 
when found. Undue consumption was difficult to define ; 
what some might hold to be unnecessary consumption, 
others would consider « legitimate use of water. 

Among fittings which caused undue consumption, the 
automatic a tank was a very objectionable form of 
apparatus. Another frequent cause of undue consump- 
tion was the faulty design of closet-pans, which should 
so constructed that the jet of water might act on the soil 
to be displaced in the direction of the outlet. Where this 
was carried out the regulation allowance of two gallons 
at each flush would suffice. 

Hydraulic motors, lifts and elevators, when worked off 
comparatively low-pressure mains suitable for ordinary 
domestic or trade supply, occasioned undue consumption. 
Ornamental fountains and careless garden-watering also 





gave rise to undue consumption, and in some cases wilful 
waste. One of the chief means of preventing waste was 
the introduction of thoroughly efficient fittings into the 
houses of consumers, The tions made with the 
agg of the Board of Trade, under the Metropolis 

ater Act of 1871, were among the main difficulties 
which embarrassed water companies in London. Many 
of these regulations were in themselves good, but were so 
hedged by precautionary clauses as to render them fre- 
oe A rtive. 

In 1883 the directors of the New River Company were 
called upon by the Local Government Board to transfer 
certain districts within the area of their supply, contain- 
ing about 22,000 old houses, from the intermittent to the 
constant system. Attention having been directed to 
their responsibility and to the difficulties which would 
have to be encountered, especially in the provision of 
suitable water-fittings, they empowered the author to 
introduce a system of testing and mys fittings, with 
& view to aid consumers to obtain good fittings and to 
protect them from the annoyance and loss resulting from 
the use of inferior apparatus. The system then intro- 
duced had developed extensively ; and there had been a 
material improvement in the quality of the fittings. 
Manufacturers who were at first antagonistic, had become 
strong supporters of the system ; so much zo that the use 
of untested and unstamped ae was, in the district of 
the company mentioned, almost the exception ; and where 
such fittings were , they were invariably of the same 
strength and proportions, and in accordance with the 
regulations adopted by the company. 

ivery fitting received to be tested was taken to pieces ; 
each part wassuperficially examined, gauged, and weighed. 
It was afterwards stamped as cena y the company. 

The idea of detecting waste by means of meters was 
introduced many yeara ago, and a method of measurin 
the flow of water in Pipes in any given time was invente 
in 1854 by William Peace. e Deacon waste-water 
meter was that most generally in use; it was compact, 
easily regulated, and fulfilled generally the requirements. 
Equally good results could be obtained from the Tylor 
meter as from the Deacon meter ; although the working 
of the former was a little more difficult and the reading 
of the diagram was not so simple to the unpractised eye. 
Many years ago the Kennedy meter was used for the 
detection of waste in water works; the meter being 
placed upon wheels was utilised, with a hose attachment, 
at any part of a district where it might be required. 
Very good results were so obtained, although the feature 
of measuring the quantity in a given time was not utilised. 
The Kennedy meter was now adapted, with a clock-and- 
drum arrangement, for waste detection. Another suit- 
able instrument was the Ginman meter, being an adapta- 
tion of the reflux valve in combination with a clock and 
drum ; but it was at present little known or used. 

The waste-water meter enabled an inspector to see at a 
glance the precise locality in any district where waste was 
taking place. The expense of the introduction of the 
system was considerable—the author’s experience showing 
that, in many districts in London, it involved an outlay 
of about 150/. for every 1000 houses so controlled. This 
sum included the cost of the meters and of fixing them on 
a by-pass, with sundries incidental to the fixing of valves 
for isolating the divisions of the district. In laying out 
districts for the waste meter system, care should be taken 
that the district to be controlled by the waste meter was 
not too Jarge. The author had found from experience 
that a4-in. Deacon meter could well control about 400 
to 500 houses ; but districts smaller than this were de- 
sirable. Generally a large district was neither satis- 
factory nor economical in working ; it necessitated more 
careful manipulation, and the increased number of divi- 
sional valves added to the labour of the inspectors in 
order that accuracy might be insured. It was possible 
with some contrivance, for a waste-water meter to control 
2500 houses ; but an existing district could seldom be so 
arranged. 

Although the use of waste-water meters was effective, 
and indispensable for a constant supply, it had been fre- 
quently urged that it involved a heavy initial outlay and 
annual expenditure for staff. The heavy outlay might be 
admitted ; but the maintenance of an expensive staff ex- 
clusively in connection with the waste meter system was 
an unfair inference from the facts. The system was, 
indeed, most economical, because it enabled the staff to 
efficiently cover and keep in order much larger districts 
than it could otherwise cope with. If the meters were, 
as they always should be, constantly worked, they con- 
tinued to point out clearly the localities where waste 
existed, and thus to keep the staff continually on the 
alert. To deal effectually with the suppression of waste 
in large districts without waste-water meters, a very much 
larger staff of inspectors would be necessary; and, even 
with a very large staff of inspectors, a great number of 
hidden leakages would be altogether missed, which the 
waste-water meter effectually detected. The quantity of 
waste from this source had been found to be between one- 
third and one-half of the total amount of waste. In some 
iastances, meters were purchased and fixed at considerable 
expense, diagrams were taken off at stated periods, whilst 
few steps were taken to rectify the defects which the 
meters were constantly indicating. The meter system 
was then condemned as useless ; whereas, in most of such 
cases, the men in charge were really blameable. 

The author then proceeded to describe in detail the 
system adopted by him for the efficient working of the 
waste-water meter system. Bas means of this system he 
had, dealing with an estima’ population of 87,000 in 
Shoreditch, effected in the course of three years a dimi- 
nution of waste and undue consumption amounting to 
720 million gallons per annum. This was effected at a 
capital outlay of 1800/. and an annual expenditure for 
staff and establishment expenses of 926/, 
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Compitzep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given tn italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 

ification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

the pc teyenye %, the r ‘he ms of a wine ae wands 
ive notice at the Patent opposition to grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 
19,714. H. Chitty, Chiswick, Middlesex. Dynamo 
Electric Machin z 





es, [13 Figs.) November 2, 1892.—This in- 
vention relates to dynamo electric machines, The armature has 
a number of passages « from its hollow interior, in line with which 
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are corresponding passages b through the magnets. These ° 
sages serve for ventilation, so that when the armature revolves 
the air can pass into it at both ends, and out at anumber of points 
in its circumference. (Accepted February 7, 1894). 


3413. A. Muirhead and R. H. Edgar, London. 
Telegraphs. {1 Fig.) February 15, 1893.—This invention 
has reference to apparatus described in Patent No, 3139 of 1877, 
and consists of a narrow rectangular coil of insulated wire sus- 
a between the poles of a magnet. The coil is suspended and 

eld in ae by a wire w above and beneath it, and is,connected 
to the aluminium frame which carries the glass syphon by two fibres 
d of a material such as silk, these two fibres, together with the tor- 





tree 


sional elasticity of the stretched wire w, to which the syphon is 
suspended, giving the requisite directive force tothe coilC. The 
vibration of the syphon is produced by a small electro-magnet E, 
fixed at one end of the bridge-piece G carrying the syphon suspen- 
sion, and beneath the iron of this magnet isa small iron armature 
i attached to the stretched wire w on which the syphon rides. A 
vibratory current is passed through the coil from a make and 
break apparatus similar to a trembling bell. (Accepted February 


7, 1894). 
GUNS, &c. 

4966. R. Low, London. Hollow Projectile. (2 Figs.) 
March 7, 1893.—This invention relates to hollow projectiles for 
ordnance. The object of this invention is to produce from cast 
steel containing from 0.5 to 0.8 per cent. of carbon and not 
more than 0.3 per cent. of manganese, an armour-piercing 
hollow projectile, the metal of which is treated to make it 
hard at the exterior and tough at the interior. A mould A, 


if 
YG 





composed of compressed carbonaceous material contained in a 
fireproof cylinder B, is provided, into which a core D is placed, 
consisting of oxide of iron or manganese inclosed in an iron or 
steel casing C. E is the core spindle, by means of which the core 
is suspended in the mould. G isa block of steel-moulder’s com- 
position for closing the upper end of the mould. The molten 
steel is poured into the mould to form the shell, and as soon as 


heated to the required temperature, and allowed to remain there 
until the outer portions of the shell have been carburised to the 
desired degree by contact with the carbonaceous mould. While the 
hardening of the exterior of the shell is proceeding, the interior 
is undergoing a toughening process by contact with the core. To 
complete the hardening, the shell, after having cooled down toa 
cherry red, is lifted out of the mould and allowed to cool down in 
the atmosphere, the air imparting to it the required hardness. 
(Accepted January 7, 1894). 


7003. C. Ricci, Santarcangelo di Roma Italy. 
Automatic Guns, [6 Figs.) April 5, 1893.—This invention 
relates to automatic machine guns, &c., which are worked by the 
force of the recoil generated in them. Ais the barrel, B the re- 
ceiver, C the sleeve, D the bolt, W the bolt’s head, E the lever, F 
the extractor, G the interrupted threads, H the firing-pin, I the 
firing-pin spring, J the bolt spring, K the recoil spring, L the 
nut, M the plug, N the automatic catch, O the hammer, P the 
main spring, Q the trigger, R the magazine, 8S the magazine 
spring, T the magazine lever, V the cut-off, X the stock, y the 
rubber cushion, Z the guard. a is the nut for regulating the 
radial tension of the coil spring J, u the ratchet-wheel to regulate 
the tension of the magazine spring 8, b is the safety sear, d is the 
collar of the bolt D, andc is the notch that releases the safety sear b, 
J is the coil spring for the extractor, andethe cap. By firing the gun 
the barrel A and receiver B recoil under the reaction of the gases, 
and the recoil spring K is compressed, and energy is stored within 
to bring the barrel A and receiver B home again. The lever E of the 
bolt D is forced up an incline, and causes the bolt D to rotate on 
its axis one-eighth of a turn, and as soon as the sectors of the 


plates m}, m2, m3. The steam entering at A traverses the first 
tube cl, and passes into the concentric cast-iron tube d!, which 
it traverses, being divided into fine streams, so as to cause 
the whole of the steam to come into contact with the heated 





The steam leaves the first section at s, and passes into the 
n, and 
(Ac- 


wall. 
second heating section, where it is similarly acted wu 
through all to the last, which it quits through the outlet B. 
cepted February 7, 1894). 





interrupted threads G are brought in front of the corresp gz 
openings the bolt D is thrown backwards until it is arrested by 
the cushion y and kept in this position by the tic catch N. 
The breech is thus opened, the hammer 0 is cocked, the empty 
case ejected, and the bolt spring J compressed and ready to carry 
the bolt D forward again as soon as it is required, and the whole 








mechanism brought from the position Fig. 1 to Fig. 2. If the 


gun is used as a single-loader, a cut-off V (Fig. 3) prevents the 
cartridges contained in the azine R from rising up in front of 
the bolt D. A fresh cartridge is then introduced in the receiver 
without taking the gun off the shoulder, and by slightly pressing 
downward with the thumb of the right hand the automatic catch N, 
the bolt D flies forward under the pressure of the coil spring J, carries 
with it the cartridge into the chamber of the barrel, turns on its axis 
by the radial action of the same spring J, releases the safety 
sear b, closes the breech, and the gun is ready to be fired again 
by pulling the trigger Q. To use the magazine the cut-off V is 
shifted by being rotated forward a quarter of a turn on its axis, 
the automatic catch N being kept constantly depressed with the 
right thumb. The cartridges are thus free to rise Ups each one in 
turn pushed by the lever T under the pressure of the spring 8 as 
soon as the bolt D is thrown back open, and makes room for them 
to rise ; and as the auton.atic catch N does not stop it, it imme- 
diately runs forward and carries the een a into the chamber 
of the barrel, and is ready to be fired by simply pulling the trigger 
9. The head of the spindle U in the magazine is made ratchet- 
shape and prevented from rotating by a catch u, which serves to 
regulate the tension of the magazine spring S. The little nut a 
attached to the bolt spring J engages in the rear end of the plug 
M, and serves to regulate the radial tension of the bolt spring J. 
The lever E of the bolt’s head is hollow, and carries a coil spring 
J within it, for working the extractor F, and by unscrewing this 
bolt’s head W the extractor can be changed or removed inde- 
pendently of all the other pieces. (Accepted January 7, 1894). 


. MACHINE TOOLS, SHAFTING, &c. 

6812. C. W. Hollis, Not ham. Frictional Gear- 
ing. (6 Figs.] April 1, 1893.—This invention relates to fric- 
tional gearing described in Patent No. 14,115 of 1887. The 
frictional rollers 6 and f are made of metal, and the frictional sur- 
face is obtained by an endless band b' which fits loosely upon the 
roller. In apply the frictional driving gear to driven shafts 
requiring small Vaniniion in speed, two conical rollers are placed 





Fig 2.) 





on the driving and driven shafts, and placed with their largest 
ends in opposite directions. One of these rollers is encircled by 
an endless d, which also passes over a guide or tension roller. 
The conical rollers are pressed toward each other and nip the 
band between them, the motion of the driving roller being thus 
communicated to the driven one, and variation in thes of 
the driven shaft being obtained oy moving the endless band across 
the rollers. (Accepted February 7, 1894). 


STEAM ENGINES AND BOILERS. 


23,419. E. Deck, Mulhouse, Alsace. Steam Su 
heaters. [6 Figs.) December 5, 1893.—This invention relates 
to steam superheaters in which the superheating is obtained by 
causing the latter to circulate through a certain number of sec- 
tions, and comprises a head T of cast iron, having‘an inlet A and 
an outlet B for the steam, and as many tubulures a!, b', a2, b?, a3, 
b3 as there are sections in the superheater, each formed of two 
concentric tubes c!, d!, c2, d2, c3, d3._ Into the tubulures a1, a2, a3 
are screwed the internal iron tubes c', c?, c%, ee at both ends, 
and to the other tubulures bolted concentrically to the tubes 
el, c2, c3 of the cast iron tubes @!, d?, d3, and provided internally 
with longitudinal ribs i placed close’ together, and inclosing the 





the steel is set the mould and its contents are placed in a furnace 


tubes cl, ¢2, c3, the cast-iron tubes being closed at the free ends by 





G. Bennett, Aston Park, Warwick. Steam 

linders. [1 Fig] April 10, 1893.—This invention relates to 
means for enabling the exhaust steam from steam engines, &c., to 
be utilised instead of being discharged to the atmosphere. The 
exhaust steam is led from the outlet branch of the cylinder A toa 
cock B having a connection opening to the atmosphere on the one 
side, and to a conduct pipe C on the other, the object being to 
allow the steam to pass freely to the atmosphere down the con- 
duct pipe. At the lower end of the latter a connection is made 
by means of a branch piece with another cock E attached to the 





rising main, the object of the cock being to allow a small portion 
of this water to pass in the form of a jet from the delivery pipe to 
meet the egressing current of exhaust steam as it passes down the 
pcrneed on Below the jet cock tion on the conduct pipe 
a reduced pipe is carried, through which the combined steam and 
water passes until it is discharged into a branch leading into the 
suction pipe which supplies the pump. Between the suction pi 

and the comdensed steam pipe is a cock so as to permit the 
suction to work without drawing from the conduct pipe C 
1908), the pump is first started to work. (Accepted February 7, 





2547. D. H. Lyon, London. (D. Hanna, Ogdensburg, 
NewYork.) Se ating Impurities from Water, &c. 
(2 Figs.) February 4, 1893.—This invention relates to the purifica- 
tion of water by ~~ it within the highly heated steam space 
of a steam boiler, and its object is to dispense with the spraying 
device, and to obviate concussiveaction arising from the sudden con- 
version into steam of the feed water. A check valve is constructed 
with its poppetas close to the discharge opening of the valve casing 
as possible, and yet not so as to scatter the stream of water entering 
the boiler. The water to be purified is fed into the boiler which con- 
tains steam, and is forced against the upper surface of the valve 
poppet, which is thus forced downwards against the action of the 
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iral spring c2, allowing the water to flow past the bridge b' and 
through the —- opening in the casing 6 of the valve, there- 
upon encountering the hot steam within the steam space of the 
boiler. is hot steam converts the feed water into vapour before 
it reaches the collecting basin f or the water already contained in 
the boiler, which vapour rapidly flows towards the cooler parts 
of the steam space and becomes condensed, while the impurities 
and foreign matter in the feed water, which will not vaporise by 
the heat of the steam, are, when forced into the boiler, projected 
into the collecting basin /, from the sides of which they slide down 
into the pipe g, and upon the opening of the stopcock h are con- 
veyed outside the boiler by the force of the steam within. (Ac- 
cepted February 7, 1894). 


UNITED STATES PATENTS AND PATENT PRACTIOB. 


Descriptions with illustrations of inventions patented in = 





United States of America from 1847 to the present time, 
reports of trials of nt law cases in the United States be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedtord> 
street, Strand. 
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THE SINKING AND EQUIPMENT OF 
SHAFTS.—No. IV. 


Havine thus disposed of inclined shafts and the 
driving of slopes, it will be expedient to revert to 
the sinking of vertical shafts, and proceed to 
describe the various appliances employed under 
different conditions to overcome various obstacles. 

Sinking Giuides.—In deep sinkings it will be 
readily understood that- the rope has always a 
tendency to oscillate and twirl, and the greater the 
depth attained the greater is the amplitude of the 
oscillation, and, consequently, the greater the danger 
involved in the colliding of the kibble against the 
sides of the shaft. But the danger is not the only 
consideration, for much time is lost at the bottom 
of the shaft in steadying the kibble before it is 
wound up, and a similar delay occurs at the surface 
before it is lowered again. To overcome these 
difficulties, flat ropes have been employed, and 
recently locked-coil ropes have been used with 
satisfactory results. These ropes are made of a 









Fig. 45. 





CAPSTAN 





series of wires of special radiating sections, wound 
spirally upon each other in such a manner as to 
present the appearance of a solid bar of round iron, 
and, unlike ropes of ordinary construction, although 
very flexible, they have little tendency to spin. A 
much better method, however, is that introduced 
by Professor Galloway, of Cardiff University 
College, and patented by him in 1875. It 
thoroughly accomplishes its object of preventing 
oscillation, and it affords effective protection not 
only to the top of the shaft, but also to those em- 
ployed at the bottom. By its adoption the progress 
of the work is greatly facilitated, and in a sinking 
of any magnitude it would considerably more than 
compensate for its extra cost. It consists of two 
guide ropes coiled upon the drums of a crab-winch 
actuated by steam or hand power as may best suit 
the circumstances. From these drums, which can 
be worked separately or simultaneously, the ropes 
are carried over two pulleys (P P in Figs. 45 and 
46) on the headgear, fixed one on each side of the 
main pulley carrying the winding rope, and thence 
down the shaft, and fastened at their nether 
extremities to a large circular disc of timber-work 
(S S in Figs. 45 and 46) of a diameter slightly less 
than the finished diameter of the shaft. This 
timber platform, which serves the several purposes 
of a walling stage, a weight or balance at the ends 
of the conductor ropes to maintain the necessary 
tension, and a shield or protection over those 
employed at the shaft bottom, is provided with a 
hole in the centre of sufficient dimensions to enable 








the kibble to pass through it. The stage is shown 
in plan in Fig. 48. The main winding rope carries 
at its cappled end, to which the kibble is attached, 
a stirrup-shaped framework of bar iron, called a 
‘* rider,” consisting of two vertical legs, provided 
at their top and bottom ends with eyes about 2 in. 
in diameter, which clasp loosely the conductors or 
guide-ropes, and a crossbar in which there is a 
central opening about 3 in. in diameter to enable 
the winding rope to pass through. A circular iron 
disc, about 6 in. in diameter, is attached in a hori- 
zontal plane to the capple of the winding rope, 
carrying an india-rubber buffer about 6 in. in 
diameter and 6 in. thick, upon which the crossbar 
rests. The rider is shown in detail in Fig. 49. 
When the winding rope is lowered the kibble is 
prevented from swinging by the rider, which glides 
down over the guide ropes until it is caught by the 
buffers at their lower ends where they are attached 
to the walling stage; the kibble in the meantime 
descends, through the central opening in the walling 
stage, to the shaft bottom, the intervening distance 
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being generally from 15 to 20 yards; that is to say, 
the walling stage is kept permanently suspended 
in the shaft by the guide ropes at a height of 15 to 
20 yards from the bottom. When the kibble is 
raised again, immediately the cappled end of the 
rope is wound up to the walling stage, the rider is 
caught by the buffer, and it slides up the guide 
ropes, maintaining the verticality of the path of 
the kibble in its ascent. 

By this arrangement it is obvious that a very 
considerable economy of time is effected, and what- 
ever the depth of the shaft may be the kibble can 
always be steadied as effectually, and with no more 
loss of time, than if the depth of the sinking were 
only equal to the distance between the walling 
stage and the bottom, which, as already stated, is 
only 15 to 20 yards. In the process of walling time 
is similarly economised, since the walling has to be 
done in sections, and under ordinary conditions a 
collapsible walling stage is employed, so that it can 
be lowered as each section is built, and drawn up 
again to the surface until it is required for further 
use. By the adoption of the Galloway system, once 
the walling stage is introduced into the pit, it 
remains there permanently until the sinking is com- 
pleted, and by means of the crab-winch at the surface 
it can be raised or lowered as occasion may require. 

Another important advantage attending the 
adoption of this system is the protection it affords 
to the top of the shaft, as well as the facilities it 
offers for the emptying of the excavated material 
drawn up in the kibbles. 








At the surface the shaft is covered by two doors, 
accurately balanced in every position—open, shut, 
or intermediate—and laid on their upper surfaces 
with rails, over which side or end tipping wagons 
are brought forward for the reception of the 
excavated material brought up in the kibbles. 
When the kibble is wound up the doors are opened, 
and immediately it has passed through the doors 
they are closed, the wagon is brought forward and 
the contents of the kibble tipped into it, after 
which the doors are again opened and the kibble 
lowered into the shaft. When the doors are closed 
they completely enclose the shaft, and when they 
are open they form part of the fence around the 

it. 

4 This system of sinking has been successfully 
employed at several colleries, including Harries’ 
Navigation Colliery (the deepest pit in South 
Wales), and recently at Llanbradach Colliery, 
carried on under Professor Galloway's own imme- 
diate supervision. 

At Harries’ Navigation Colliery, according to a 
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peper read before the Institution of Civil Engineers 
y Messrs. Brown and Adams, it was found that 
the average time occupied in winding with double 
bond, and landing from a depth of 475 yards, was 


. : Min. Sec. 
Steadying kibble at bottom of pit . 2 43.7 
Winding in pit... 1 37.6 


Changing hook to empty kibble at top, 
and to full kibble at bottom of pit ... 0 27.7 


Total . 4 49.0 


whereas, after the adoption of the Galloway system, 
when the sinking had attained a depth of 530 yards, 
the time occupied was 


; Min. Sec. 
Steadying kibble at bottom .- O 35 
Winding in pit “ia chi ie: 
Changing at top - ee 

Total = “3 26 


At the Llanbradach new pits, near Caerphilly, 
Professor Galloway has introduced a modified and 
improved mode of balancing the doors, the gearin 
for which has been brought down to ground leve 
instead of employing the overhead arrangement of 
cranks, rods, and levers that characterised all former 
applications. The manipulation of the doors has 
been thus simplified, and greater freedom of space 
afforded around the pit top. 

The general arrangement of the improved doors 
is shown in detail in Figs. 50 and 51, on the next 
page. The top of the shaft is covered with 4-in. 
planking except over the spaces occupied by the 
two pairs of balanced doors. 

In the sinking of these pits a much-improved 
and more substantial arrangement of walling stage 
has been employed. In former installations it was 
made of timber framework, as shown in Figs. 45, 
46, and 48, but in the present instance the con- 
struction is throughout of iron, and in every respect 
a great improvement upon its precedessors. It is 
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PIT-HEAD GEAR AND WALLING STAGE, LLANBRADACH COLLIERY. 
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Plan at Yop of Headgear Plan at level 


shown in Figs. 52 and 53, and some of the details 
of its construction in Figs. 54 to57. The bottom con- 
sists of two concentric rings formed of flanged rails, 
firmly braced together with six }-iron distance- 
pieces, fixed at regular alternate intervals with six 
H-iron radial arms connecting the bottom with the 
top framework of L-iron carrying the pulleys, by 
means of which the stage is suspended from the 
guide ropes. 

The stage is provided with two openings for the 
upward and downward passage of the kibbles ; and, 
for the protection of those employed in walling, the 
top, with the exception of the two openings through 
which the kibbles pass, is covered over with a roof 
of a rather less diameter than the bottom, at a 
height of 9 ft. 6 in. from the floor. 

The guide ropes are made of steel wire, 3} in. in 
circumference, and they are calculated to have a 
breaking strain of 33 tons each. The same set of 
guide ropes serve for the guiding of the two kibbles. 
They are attached at one end to a cross-girder on 
the headgear, and carried down the pit and around 
two sets of pulleys fixed in the head-frame of the 
walling stage and thence up the shaft, over two 
pulleys on the headgear, and wound around the 
drums of the capstan, by means of which the stage 
can be raised or lowered with perfect case and 
steadiness. The two kibbles ere wound by separate 
engines, one fixed on each side of the pit opposite 
to one another. 

The ensemble of the installation is shown in Figs. 
58, 59, 60, and 61 annexed. 

The whole arrangement works admirably, and 
walling is now carried on at a depth of 550 yards 
as comfortably and expeditiously as it was at a 
depth of 50 yards, while the guides are also perfect 
at that depth. 





SpantsH Rarts.—A steamer has sailed from Bilbao for 
Cuba with 2100 tons of steel rails made in the Bilbao 
district. This is the first shipment of the kind which 
Spain has ever made to the Spanish West Indies, 
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the end of the second day’s sitting, namely, Thurs- 
I Dp hi |day, March 15. On the members assembling on 
\ t Zp f/ | the following day, Sir John Hay again occupied the 
N HT Dif hy |chair. The first paper read was a contribution by 
~ ee Mr. Otto Schlick, and was on the 


se SE <a VIBRATIONS OF STEAMERS. 


THE INSTITUTION OF NAVAL k ny paper ~ have already printed in full in Pea 
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vibrations, and he wished to ask the author if he 
had observed the effect of changing the springs by 
which the plank representing a vessel was suspended. 
There were two elements of vibration in the appa- 
ratus, one period being in the springs, and another 
in the plank, and they might mask each other. This 
effect, coupled with the shifting of the weights on 
the plank, might tend to mislead. In the course 
of his experiments he had found that vibrations set 
up in an elastic rod were interrupted by very small 
causes. 

Mr. Thornycroft thought that the last speaker 
had missed the point of the experiments the author 
had shown, and the method pursued by Mr. Schlick 
commended itself to him (Mr. Thornycroft). The 
paper showed where engines might be placed with- 
out being balanced, so that they would not produce 
vibrations. M. Normand had suggested three 
pistons of equal weight in a three-crank engine, 
with a view to destroying vibration, but Mr. 
Schlick had shown that with that arrangement ex- 
cessive vibration could be set up, and by placing 
an engine at a nodal point the plank would shake 
violently. Also in the case of a tank steamer, with 
the engine at the end of the boat, wherein there 
might be violent oscillation, they could cure that 
by simply turning the engine round end for end. 
He thought the paper just read exhausted the sub- 
ject, for it showed where, and where not, an 
engine should be placed in a ship, in regard to the 
production or suppression of vibration. With 
regard to what Mr. Beaumont had said about the 
period of the helical springs, that did not influence 
the principle upon which the author had based his 
arguments. 

Mr. Mallock was the next speaker. This gentle- 
man, as is well known, has given great attention 
to the subject of vibration in steam vessels, and 
has been largely consulted by the Admiralty autho- 
rities on this question. He commenced his remarks 
by giving a mathematical expression for some of 
the problems set forth by the author, illustrating 
his meaning by diagrams. The subject was some- 
what complicated, and it was arranged that the 
speaker should make it complete by means of a 
written contribution to the secretary, to be included 
in the Proceedings. He pointed out that in the 
case of the suspended plank which formed the ex- 
perimental apparatus, the vibration was of a simple 
order, whereas in warships they had generally a 
higher order of vibration with three nodes. That 
was the troublesome aspect of the case, and what 
was shown by Mr. Schlick by his apparatus would 
not apply actually and directly except in regard to 
merchantmen. The speaker next went on to illus- 
trate by means of diagrams the effect of fining the 
ends of the ship, as opposed to the results obtained 
with a kody of uniform section, fining the ends 
having the effect of bringing the nodal point back- 
wards. Mr. White here asked the speaker what 
were the greatest number of nodes he had observed. 
Mr. Mallock said he had noted four, and there were 
indications of others, but it was difficult to make 
accurate observations. 

Mr. Yarrow, who spoke next, after having com- 
plimented Mr. Schlick upon his paper, referred 
to the paragraph in which the author stated that 
special care must be taken to avoid rocking couples, 
in which point lay the essence of the problem. Mr. 
Yarrow questioned whether marine engineers gave 
this subject sufticient attention, as there were many 
reciprocating parts in a complete engine, such as 
the air pump and feeding pumps, which were 
worked from the main engine, the position of 
which, and the reciprocations of which, in relation 
to those of the engine itself, should be carefully 
considered, so that such reciprocating parts might 
be arranged with a view to reduce any rocking 
motion. ‘This, he believed, was a point mostly 
altogether disregarded. As a rule, the design is 
determined quite regardless of the effect of these 
parts on the vibration of the machinery; but, 
although they may not be of any considerable 
weight, when it is remembered that they may be so 
placed as to either augment the rocking motion or 
diminish it, it clearly becomes important that in 
the design this question should be kept in view. 
Further on in his paper the author stated that 
rocking couples would be reduced if the low-pres- 
sure cylinder were arranged between the high and 
middle pressure cylinders. Mr. Yarrow stated that 
every one would probably agree with this state- 
ment, and he had often himself been greatly 
astonished that this distribution of the cylinders 
had not been more extensively adopted, for 








the advantages, from a vibrating point of view, ' 
were self-evident. The author mentioned that fora | 
triple-expansion engine of 7000 indicated horse- 
power, the counterbalance weights required would 
amount to 44tons. Mr. Yarrow pointed out that 
this weight seemed to him altogether exceasive ; 
as a matter of fact, with the engines his firm con- 
structed, indicating from 3500 to 4000 horse-power, 
counterbalance weights were reckoned not by 
tons, but by a few hundredweight. Mr. Yarrow 
stated that this was the first time that his atten- 
tion had been drawn to the different effects in 
causing vibration by varying the position of the 
machinery. The experiments were most interest- 
ing, but he would point out that although, from a 
vibrating point of view, certain positions might be 
desirable, and Mr. Schlick had shown them to be 
so, no naval architect would like to have the posi- 
tion of his machinery determined wholly on this 
basis. That position had to be settled with re- 
ference to numerous considerations, and there was 
not, as a rule, very much latitude left to the de- 
signer as to the position the machinery should 
occupy. At the same time, what Mr. Schlick had 
indicated as regards the effect of varying positions 
in increasing and diminishing vibration of the hull, 
should be constantly borne in mind in determining 
a design. Itis probably somewhat difficult to in- 
dicate exactly where the nodes in a freshly de- 
signed vessel may be, and, moreover, these nodes 
vary according to the distribution of the load. 
Mr. Yarrow then pointed out that he believed the 
simplest way of balancing was to fit a balance- weight 
at each end of the crankshaft, which might consist 
of rotary weights only, or partly rotary and partly 
reciprocating. This system he had described at a 
meeting of the Institution held on a former occa- 
sion. This system, he believed, was the most ap- 
plicable to existing arrangements, and was adopted 
in Her Majesty’s destroyers Havock and Hornet, 
vessels with very lightly-constructed hulls provided 
with engines of extremely high power. Rotary 
weights only were used in these vessels, and on 
their trials the vertical vibrations were practically 
obliterated at all speeds. As expected, however, 
a small amount of side vibration was set up, owing 
to the rotary balance-weights, necessary to neutralise 
the effect of the vertical moving parts, inducing a 
side motion, which, however, was only noticeable 
atthe extreme ends. The speaker went on to point 
out that a hull is much, stronger sideways than it is 
vertically to resist such a vibration, and, moreover, 
there is, as it were, a wall of water on each side of 
the vessel to further retard any movement. On the 
whole, Mr. Yarrow believed that this method of 
balancing would be found to thoroughly meet all 
requirements, the weights being placed at the two 
ends of the crankshaft, as far apart as convenient, so 
that the minimum weight might produce the desired 
result, and he did not deem four-cylinder engines 
necessary when the simpler engines with three 
cylinders could be so designed as to be practically 
free from vibration. 

Mr. P. Watts, of Elswick, wished to add his 
testimony to the excellence and value of the paper. 
The experimental investigation followed by Mr. 
Schlick had brought out some very interesting fea- 
tures. These features would, he thought, bear 
still. further investigation. In the cruisers con- 
structed at Elswick during the past ten to fifteen 
years, the question of the vibrations produced by 
the engines had been recognised as a very im- 
portant question, especially during recent years. 
When vessels of exceptionally high speed had been 
— careful observations and investigations, 

oth theoretical and experimental, had been made 
with the view of reducing the vibrations to a mini- 
mum. In these investigations Mr. Watts had had 
the advice and assistance of Mr. Mallock. Many of 
the observed results had been in accordance with 
the results obtained by the author with his experi- 
mental apparatus, but Mr. Schlick’s investigations 
had not gone quite far enough to include condi- 
tions the speaker had to deal with. He could say 
that they had been very successful at Elswick in 
reducing the vibrations in their ships. In the Pie- 
monte he adopted four-cylinder engines for the 
purpose of reducing the vibrations, and engines of 
this type had been fitted in each of the high-speed 
cruisers built by his firm since the Piemonte. The 
vibrations produced by the machinery were un- 
objectionable in the Piemonte. In the 25 de Mayo 
he considered he obtained an improvement ; in the 


duced; and in the Yoshino, the 23-knot cruiser 
recently completed, the vibrations at all speeds 
were remarkably small. 

Mr. B. Martell said that the comparisons given 
were of great value, but it would be a good thing if 
Mr. White would take up the investigation and 
carry the matter further. The illustration the 
author had given of a tank vessel with the machinery 
right aft was extremely interesting and valuable, 
and it was of the greatest practical importance for 
ship-designers to know that by a different: dis- 
tribution of pistons vibration could be practically 
destroyed. There was a statement in regard to 
vibration that the meeting would be glad to hear. 
The big Cunard steamer Campania had the repu- 
tation for vibrating. He had recently met one 
of the directors of the company, who had told him 
that the defect was entirely cured by altering the 
pitch of the screws and making them somewhat 
coarser. The vessel now was one of the steadiest 
in the fleet. 

Mr. R. E. Froude said Mr. Beaumont had re- 
ferred to the effect of conditions which tended to 
interrupt the growth of vibrations. There were 
such conditions, certainly, and it was fortunate that 
such was the case, otherwise Mr. Schlick’s model 
would be shaken to pieces. In an actual ship the 
damping effect was chiefly due to the movements 
impressed on the water surrounding the vessel. 
Mr. Schlick had not attempted to give vibrations as 
they would actually appear in any particular ship, 
for in the model they were more marked than they 
would be in the case of any possible vessel, and he 
thought the author was wise in this respect, as his 
object was to give an illustration of phenomena, 
and this could best be done by an exaggeration 
of results. It was quite true that the scope 
of the paper was limited, as the author only 
dealt with vibrations of the first order. In war- 
ships such vibration was set up at low speeds, and 
was frequently got through whilst crawling out to 
Spithead. The fact was not important, however, 
from the structural point of view, as the arguments 
contained in the paper were sound ; still, it was well 
to notice that in an actual ship the position of the 
engine that might be good for one order of vibra- 
tion would be the reverse when another order was 
set up. 

Professor Biles said that the paper proved that 
the object to strive for was to remove the vibrating 
cause in an engine, and thus the position of nodes 
became of minor importance. In a ship the nodal 
point might be in one place with a certain condi- 
tion of loading, and would be shifted if the ship 
were lightened or deepened. Ina warship steam- 
ing amongst waves, a large quantity of water coming 
on deck would shift the nodal point. It was there- 
fore necessary to remove the vibrating cause by 
balancing the engines. It would be seen, however, 
that the burden was shifted from the shoulders of 
the naval architect and placed on those of the 
engineer. 

Sir Frederick Bramwell said that the discussion 
brought to his mind a type of engine which he had 
not seen for many years, namely, that having the 
annular low-pressure cylinder surrounding the in- 
terior high-pressure cylinder. He referred to this 
description of engine, as it seemed to him to lend 
itself particularly well to balancing. 

Mr. W. H. White said that Mr. Yarrow had put 
the matter very clearly before the meeting, with 
regard to its aspect from the ship-designer’s point of 
view, but the latitude of choice in the position of 
engines was really very small. For instance, in a 
tank steamer the machinery was necessarily aft ; in 
warships there was some range of choice, but the 
machinery had to be near the middle, and the posi- 
tion of the engines was dependent on that of the 
boilers, according to the usual arrangements. In 
the Bellona, and some of the torpedo gunboats, 
however, the boilers were separated, the engines 
being placed between them in a fore-and-aft line. 
This arrangement was adopted in order to get rid 
of vibration, and for other purposes. The paper 
was of great value, because it showed how great 
might be the effect of the position of the engine in 
producing vibration, but the choice with regard 
to that position was not a wide one, and the 
paper had shown the engineer how the vibra- 
tion which occurred with engines in a given posi- 
tion might be reduced by altering the distribution 
of the moving weights. He would make one sug- 
gestion. Mr. Mallock, who had spoken, had 





9 de Julio, by a slight change in the position of the 
machinery, the vibrations were still further re- 


made many experiments, but he was more than 
an experimenter. He would invite him not only 
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to complete his remarks upon this paper and send 
them in to the secretary for publication in the 
Proceedings, but also to give, in a paper of his own, 
his complete views on the question of vibration. 
Such a paper could be appropriately read at the 
Southampton meeting next summer. 

In reply to the discussion, Mr. Schlick desired 
to express his thanks to those who had spoken so 
kindly as to his efforts to throw light on this ques- 
tion of vibration. With regard to the four-crank 
engine referred to in his paper, it was balanced in 
a vertical and horizontal direction, so that in any 
position of the crank the engine was balanced, and 
that was the only way to prevent vibration. If 
the engine were shifted to suit one order of 
vibration, they might come to anvther nodal 
point of vibration of a higher order, and the 
matter was altogether too complicated to depend 
on getting a true result in this way. The proper 
thing to aim at was to get an engine which 
would work without being fastened down, so 
far as internal forces were concerned. Of 
course there were other forces that had to be 
considered in an engine that was designed to 
propel a ship, but the vibration should certainly 
be taken up in the engine itself, and this was 
the only form of engine that should be made. Ex- 
ception had been taken to the weights which he 
placed along the plank representing the hull of the 
ship, but he was obliged to put these on, otherwise 
the vibration would be so quick that it would be 
impossible to follow it with the eye. The weights 








were necessary, although of course they altered 
the nodal points. He did not aim at producing 
any actual ship, but produced the model in order 
to illustrate the principle. 


STRESS AND STRAIN IN SHIPs. 


The next paper taken was one by Mr. T. C. Read 
and Mr. G. Stanbury, and was on ‘“‘ The Relation 
between Stress and Strain in the Construction of 
Vessels.” This paper we shall reproduce in full 
shortly. 

Professor Cotterill was the first speaker in the 
discussion that followed. He pointed out that in a 
thin web of a girder the stress due to sheering was 
more important than in a girder with a thick web, 
on account of the deflection. Professor Cotterill then 
discussed at some length the matter set forth by the 
authors in their paper, the general result appearing 
to be, in his opinion, that what had been said was 
in accordance with what might have been expected. 
In regard to the second part of the paper, the parti- 
culars given as to theory and experiment dealing 
with deflection were extremely valuable; the results 
of the calculation of bending were rarely reliable in 
the case of vessels. 

Professor Biles said the paper was valuable, as 
the agreement of the actual deflection and 
the theoretical calculation were confirmed by 
experiment. The speaker said it would be of 


interest if Mr. Read would take the calculation of 
stresses which he (the speaker) had made in regard 
to certain vessels, and had set forth in a paper 


read at Glasgow, and if he (Mr. Read) would 
apply them to showing the deflection of large 
Atlantic liners, in which the bending was 
said to be excessive. It was well known there 
was great exaggeration in regard to this matter, 
and he had heard of an ocean liner which had been 
said to ‘‘whip” to the extent of 18 in. This 
was probably the first time the true value of the 
modulus of elasticity had been shown upon the 
construction of a ship. They had just had a paper 
by Mr. Schlick, in which the difficulty of applying 
the principles set forward by the author in a formula 
had arisen from not knowing the modulus of elas- 
ticity, and if theycould measure the deflection, they 
would pass to the determination of the actual force 
which caused that deflection. The author had said 
it was interesting to notice that the calculated 
deflection of a vessel 300 ft. long, under the most 
strained conditions at sea, assuming that the bend- 
ing moment of midships varied as displacement mul- 
tiplied by ;}, of the length, would be about 2 in. 
Referring to this passage, Mr. Biles said it had 
been customary to take the factor 34, but he would 
point out that this factor had been considered too 
low ; Mr. Denny had modified it to 3; to x. 

Mr. W. H. White wished to express his sense of 
the value of the work done by the authors, who had 
made a distinct advance in the subject on which 
they treated. There were two points of practical im- 
portance to be considered ; one was the different 
tests for built-up girders as against girders rolled. 
If the weights per running foot were given, not 
only would less deflection be shown with the rolled 
girder, but there would be less weight. It had 
been their practice in the Admiralty, for this reason, 
to use these sections, even if they were of greater 
cost. The second point was that in the paper there 
were all the calculations and observations as to 
deflections. “Naval architects were aware of the 
gross exaggeration that took place in regard to the 
bending of ships. At a meeting of the Institution 
of Civil Engineers, the breaking of the Umbria’s 
shaft had been attributed to the bending of the 
ship. A naval officer, speaking to him of the 
behaviour of a cruiser, had said that she was a 
very good vessel, but was apt to bend in a sea, 
though not more than usual in such vessels. Mr. 
White had asked the officer what he considered 
the usual amount of deflection, and had been 
informed that it would be about 18in. The 
calculation in the paper showed a more modest 
estimate. 

Mr. Martell thought that the Institution should 
be much indebted to the authors of this paper. He 
knew their duties were heavy, and it was no light 
thing, after the day’s work was over, to sit down to 
the preparation of a paper of so abstruse a nature 
as that which had just been read. Certain assump- 
tions were necessary in preparing the calcula- 
tions, and in regard to these there was a differ- 
ence in making the estimate as to steel, for 
mild steel was so uniform in character compared 
to the material used some yearsago. He thought 
that up to the present paper there had not 
been correct experiments to decide the modulus 
of elasticity of steel. The experiments referred 
to were so valuable that Lloyd’s Society were 
engaged in an extensive series of further trials 
so as to add to knowledge on this point. The only 
way to find the value of assumptions was to com- 
pare calculations with observed results, and it was 
very gratifying to him to find so close an agreement. 
He would point out that Z-bars and channel 
bars under similar circumstances come out better 
than ordinary sections of frames, but at greater 
stresses the results were more equal. In re- 
gard to the deflection of ships when loaded, 
great importance was to be attached to the 
subject. Some time ago naval architects were 
much concerned when a gentleman was engaged to 
make observations for the owner of a vessel, and 
had shown that the ship deflected 1ft. Mr. 
Martell did not believe the statement at the time, 
but it was nevertheless necessary to investigate the 
matter in order to allay public misapprehension. 
The result of further experiments of a trustworthy 
nature made by competent persons showed that 
the gentleman before referred to, who had made 
the first observations, either did not know how to 
do the work, or had got into a muddle in taking his 
sights. Lloyd’s surveyors had made observations 
when launching and when a vessel was loaded, and 
found the deflection very emall, 1} in. to 2 in., in 
place of 1 ft. as had been stated. Up to the pre- 





sent time they had been unable to get quantitative 


] 
: 
] 
| 
| 


aang 


410 


ENGINEERING. 





[Marcu 30, 1894. 








results of deflection at sea. As to the ratio of =k, re- 
ferred to by Professor Biles, it should be borne in 
mind thas Mr. Denny took the ship under the worst 
circumstances possible, and the stress was more than 
he would care to tuke with »,, but for purposes of 
comparison it did not matter whether the ratio 
were - or ay. 

Professor Biles said that Mr. Martell was under 
a misapprehension in regard to the »;. Mr. Read 
had not based an assumption on the »,, and nothing 
said by the authors supported it. 

Mr. Hamilton and Mr. Cole having spoken, the 
chairman called on Mr. Read to reply. He (Mr. 
Read) said he would first thank Professor Cotterill, 
his old teacher, for the remarks he had made as to 
his work. He wou!d bear in mind the suggestion of 
an addition to his paper made by Professor Biles. 
The +, factor was only used in one place in the 
paper, and that in regard to the deflection of a 
screw shaft, where the movement was so small as 
not to be of importance. He was aware that Mr. 
Denny had used the ,; and = as factors, but he 
had neglected the valuations of pressures and waves ; 
if that valuation were putin, the factor came up 
to #:. The question was asked as to how the weight 
was placed on the bars. It was put on by means of 
a knife-edge. 


Suip-SuaPeD StrEAM Forms. 

A paper by Mr. D. W. Taylor, Naval Constructor, 
U.S.N., with the above title was the next on the 
list. It had been entrusted to the care of Mr. 
RK. E. Froude, who, however, did not read it in 
full, but had been requested by the Council to pre- 
pare an abstract, which he gave. This paper is one 
of a special nature, and is a praiseworthy attempt 
to reduce a most intricate subject to more simple 
proportions by eliminating certain elements, which, 
however, exist in actual practice. The author con- 
sidered that the day would doubtless come when 
the naval architect, given the lines and speed of a 
ship, would be able to calculate the pressures and 
velocity of the water at every point of the immersed 
surface. The present state of our knowledge of the 
mechanics of fluid motion is such that we can deter- 
mine completely, under certain conditions, the 
eevee and velocity in a perfect fluid flow past 

odies whose lines closely resemble those of actual 
ships. The author imagined a ship-shaped vessel 
afloat, to be surrounded by a sheet of rigid smooth 
ice, forming upon the water a thin surface coating 
extending to an indefinite distance in every direc- 
tion. He supposed the bottom of the vessel to be 
flat and the sides vertical, so that all water lines 
were alike. He imagined that at the level 
of the flat bottom there was a second sheet of 
thin, smooth, rigid ice, indefinite in extent; while 
the changes in velocity and pressure over the 
immersed surface of such a vessel would differ in 
many respects from those found in an ordinary 
ship floating upon the surface, they would have, 
practically speaking, so many points of resemblance 
that the author considered the discussion of the 
phenomena appearing under the restricted condi- 
tions described would not be without interest even 
from the point of view of practical application. 
Proceeding on these assumptions, the author dis- 
cussed the flow of water from a ‘‘source” to a 
** sink,” and gave formule by which the pressure 
and velocity of the water at any’ point could be 
calculated for a given speed, illustrating the sub- 
ject by means of diagrams. He determined stream 
forms of any desired proportion in fulness, and 
discussed a method for determining the velocity 
past and the pressure upon those forms for a given 
velocity of stream. 

In the discussion which followed the reading of 
the paper, Professor Cotterill was the first speaker. 
He gave an account of the work done by Rankine 
in this field, and the position in which he had left 
the subject. Mr. Taylor had gone farther than 
Rankine, and had taken a perfectly legitimate step 
in advance. He had cousins a series of sinks 
and sources in a manner that was very ingenious, 
but it would be impossible to make the subject in- 
telligible without a further study on his part of the 
original paper. Referring to the curves which the 
author had constructed, Professor Cotterill said it 
might be asked, what use could be made of them ? 
He would reply that if the velocity of the stream 
lines were found, they could get the pressure ac- 
cording to well-known hydro-dynamic laws. The 
thanks of the Institution were due to the author 
for carrying out these investigations ; one day they 
would be of practical value as well as of theoreti- 





cal interest, but perhaps not for some time to 
come. 

Professor Biles said it was a notable fact that Mr. 
Taylor was the only officer of the United States Navy 
educated at the Royal Naval College, Greenwich, 
who had contributed a valuable paper on the science 
of resistance. He now added original work, which, 
whatever its practical value, was certainly of great 
interest. The fact was worthy of note at that 
meeting; for the Institution of Naval Architects 
was the parent of Greenwich College, and they now 
got back in another direction—from the other side 
of the Atlantic—value for their exertions in the 
past. Mr. Froude’s abstract of the paper had put 
a very difficult subject very clearly before the 
meeting. It might be asked, of what use was this 
investigation? To which he would reply, that if we 
could determine pressures we could determine re- 
sistances. The labour of transforming one to the 
other would appear to be very great, but it would 
be possible to get representative forms of ships, 
and so work by interpolation. In this way ship 
designers would be put in a position somewhat 
equivalent to that held by Mr. Froude, who had an 
experimental tank at his command. In regard to 
surface friction, which was the basis of resistance, 
the speaker would point out that there were no data 
obtained by experimental investigation for lengths 
above 60 ft. and speeds above 8 knots. The gap 
that existed between 500 ft. and 600 ft., to which 
ships now extended, and 60 ft., and between 
8 knots and 20 knots, was so great as to demand 
further experiments. 

Mr. Froude, in replying for the author, said that 
the difficulty of grasping the meaning of the paper 
had been referred to. He would remind his audi- 
ence that the stream-line theory had occupied some 
of the greatest minds of the age for very many 
years in its discovery, and it was therefore hardly 
to be wondered at that its philosophy could not be 
grasped in ten minutes. 


TrIPLE-EXPANSION ENGINES AT REDUCED 
PRESSURES. 

The last sitting of the meeting was held on 
Friday evening, March 16, when three papers were 
read. The first taken was by Mr. D. Croll, and 
was entitled ‘‘ Experiments with Triple-Expansion 
Engines at Reduced Pressures.” This paper we 
shall print in full shortly. 

Mr. J. Jennings Campbell opened the discussion 
on Mr. Croll’s paper, and objected to the term 
‘* triple-compound” used by the author, main- 
taining that ‘‘triple-expansion” was the more 
correct expression. He raid that the author, 
referring to the Table at the end of his paper, 
suggested that, in conjunction with the results laid 
before the Institution by Mr. Inglis, in the casa of 
the Iveagh, it seemed unlikely that working triple- 
compound engines as double-compound would lead 
to satisfactory results. In some points Mr. Croll’s 
paper gave results which are rather unusual. For 
example, while in the high-pressure cylinder the 
quantity of steam unaccounted for by the cards was 
less at the exhaust point than at cut-off, as 
is usually found, in the intermediate cylinder 
the reverse was the case in several instances in 
the Table. It was usually found to be the case 
that in all the cylinders the steam unaccounted for 
at exhaust was less than at cut-off, the quantities 
increasing as the steam passes from the first cylinder 
to the last. Referring to Mr. Croll’s remark about 
the piston commencing its stroke at a lower tempe- 
rature than the incoming steam, the speaker sug- 
gested that if full compression were given, not only 
would the pressure and temperature of the steam 
in the clearance space be brought up to that of the 
steam in the steam chest, but the surfaces of metal 
in contact with it would also be the same. He 
illustrated the action that appeared to take place 
on the blackboard. When compression began, the 
steam and metal had about the same temperature, 
which was that of the receiver. As the volume was 
reduced, the pressure and temperature rose, 
causing a difference of temperature between 
steam and metal. Heat passed to the latter, 
causing condensation of the former, and con- 
sequent fall in the pressure ; so that whatever pres- 
sure the steam were compressed up to, the metal 
as well as the steam should have a correspond- 
ing temperature, and if the steam were compressed 
up to the steam chest pressure and temperature, 
initial condensation ought to be nearly, if not 
entirely, eliminated. e advantages of great 
compression had been strongly advocated by M. 





Normand, of Havre, who had taken advantage of 
it in his torpedo-boats. Mr. Campbell went on 
to point out that the surfaces which produce 
initial condensation are in the faces of piston 
and cylinder end, or cover, the counter-bore of 
cylinder and the port metal. They might con- 
veniently be termed the ‘‘initial surface.” The 
author of the paper, after speaking of re-evaporation 
during expansion, had referred to the still further 
lowering of the pressure when exhaust takes place, 
with a consequent further evaporation and cooling 
of cylinder walls. Mr. Campbell asked why this 
further lowering of pressure should be permitted. 
He believed that more economy could be ob- 
tained by making the high-pressure and interme- 
diate cylinders larger, and cutting off the steam 
in them proportionally earlier, thereby keeping the 
receiver pressure more nearly up to the terminal 
pressures of these cylinders. By this means, in 
addition to other advantages, the condensation 
during admission could probably be reduced. 

Mr. Wigham Richardson said that experiments, 
including the action and work of steam inside a 
cylinder, had been made at the Newcastle School 
of Science, and were more comprehensive than any 
before carried out. 

Mr. Stromeyer said that the Tables the author 
had given were complete for this paper, but more 
details were required. The author attributed 
certain conditions to the roughness of cast iron, 
but it would be noticed that in all his cases the 
engines had steel covers. The author had stated 
that his experiments led to the conclusion that a 
polished surface is superior to that of ordinary 
cast iron as it comes from the mould in regard to 
re-evaporation, and a rough steel casting is pro- 
bably about the worst material that could be 
chosen. Mr. Stromeyer was of opinion that the 
nature of the metal might influence the result as 
well as the condition of roughness or smoothness, and 
he thought that if the author would add further de- 
tails they would be able to form an opinion on this 
point. The conductivity of a varnished turface 
might not be so much affected by roughness as by 
the oily nature of the varnish, but he was of opinion 
that steel conducted heat better than cast iron, and 
it might be a question of steel versus iron, rather 
than roughness as against smoothness. 

Mr. Croll, in replying to the discussion, thought 
that he had brought forward a subject that was 
non-contentious, but he differed from the remarks 
of Mr. Jennings Campbell as to compression. It 
was possible to make high and intermediate pres- 
sure diagrams coming to a point at the release, but 
the low-pressure diagram could not be treated in this 
way. What was lost in re-evaporation in the high 
and intermediate pressure cylinders would go to 
the low-pressure cylinder, but the loss from the 
low-pressure cylinder was absolute loss. He dis- 
agreed with what Mr. Stromeyer had said as to the 
conductivity of steel, and thought that gentleman 
had been led astray by misunderstanding certain 
of Professor Tyndall’s researches. He would remark 
that he had been careful not to mention the subject 
of radiation in his paper. 


Steam Pressure Losses in Marine ENGINES. 


A paper by Mr. C. E. Stromeyer, with the above 
title, was next read. 

The author essayed to give in this paper an 
analysis of the losses of pressure in marine engines. 
He pointed out that when discussing economy the 
money question could not be neglected, but it was 
a factor with which it was not in his power to deal 
satisfactorily. As an instance, he pointed out that 
with the dimensions of steam pipes now customary, 
the main steam pipe is responsible for the loss of 
about 2 per cent. of pressure and } per cent. of 
condensed steam. By doubling the diameter of the 
pipe, the first of these losses is reduced to } per 
cent., and the second is increased to 1 per cent. 
Mathematically, the larger pipe is the most efficient 
to use, for an increase in diameter would entail an in- 
crease of loss. If, however, the problem were viewed 
from the money point of view, it would be found 
that with larger pipes the increased interest, insur- 
ance, depreciation, and reduced carning power of 
the capital invested in the pipe and its valves 
renders present practice the most economical. 
With regard to the best proportions for the steam 

es of an engine, the difficulty of obtaining 
trustworthy information was encountered, and the 
author was only able to base his assumptions on the 
results of four typical trials. In working out these, 
he found that a discrepancy in the indicator dia- 
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grams was due to the friction of the indicator drum 
and pulleys, which affected the stretch of the indi- 
cator string. By puncturing an indicator card 
electrically while the piston was passing ten 
equidistant points of its stroke, spots were 
obtained which showed that the indicator string 
altered its length during the up and down stroke 
by about .4 per cent. of its length. The result also 
depended upon the inertia of the indicator drum. 
Errors of equal, if not greater importance, were 
connected with the motion of the indicator piston. 
Indicator springs are supposed to be graduated to 
a temperature of 212 deg. Fahr., which, if correct 
for the high-pressure cylinder, was wrong for the 
low-pressure cylinder. It was found, however, 
that springs differ as much as 4 per cent., so any 
allowance was clearly superfluous. Professor 
Kennedy had found cases where the variation 
amounted to 8 per cent. The effect of restriction 
of the steam pipes leading to the indicator, and 
the consequences due to vibration of springs, were 
also discussed by the author. He favoured drilling 
the holes for the indicator pipes into the steam 
ports, Attached to the paper were diagrams 
illustrating steam pressures and volumes in engine 
cylinders designed to enable any particular point 
of the stroke to be investigated in detail, and 
in this way the flow of steam could be as- 
certained by a method described and the valve 
motions shown. The curves ‘‘enable one to 
see at a glance not only at what point steam 
is admitted, cut off, exhausted, and compressed, 
but the relative sectional area of any opening to its 
piston area is correctly represented in percentage, 
and all information for ascertaining the coefficient 
of steam friction is at hand.” In the one case which 
the author had investigated in this way, the con- 
clusions did not agree with the information given 
by the makers of the engines, a fact which the 
author attributed to the spring of the eccentric 
straps, rods, links, and pins. An examination of 
the curves also revealed a case of piston leakage. 
Other anomalies were considered to be due to 
spring in the valve gear or to the presence of air in 
the condenser. 

The extensive Tables of results and the plates 
of diagrams will be studied with interest by those 
engaged in research of this nature, and will form a 
useful chapter in the records of steam engine per- 
formance. 

The discussion on this paper was of a very brief 
nature. Mr. Milton pointed out the enormous 
amount of work that had been done by the author 
in collecting material for his contribution, which 
was not, however, one to discuss at a moment’s 
notice. If the paper had been in members’ hands 
for a week or a fortnight, a good discussion might 
be expected. Mr. Martell added a few words, say- 
ing that the author deserved the thanks of the 
Institution for what he had done, as he had con- 
tributed largely to the information on this point. 


Fiuriw Pressure Reversina Gear. 


The last paper read at the meeting was a con- 
tribution by Mr. David Joy, on the above subject. 
This paper we print in full on page 432 of the 
present issue, and it is unnecessary, therefore, to 
give any abstract of it. 

Mr. A. Betts Brown was the first speaker on this 
paper, and he thought that he might condense the 
chief objections to the arrangement by saying it 
was too complicated. There was also the danger 
that the leathers used for packing would wear. 
With regard to metallic leathers, he had had some 
experience ; at one time he thought the expedient 
a very good one, and had tried it to some extent. 
The metal used was copper, and good results were 
obtained as long as the water was clean, but a little 
grit getting in was fatal to the success of the appli- 
cation. 
very sorry to put them in a position where they 
would be likely to get red-hot. He thought the 
link motion would be bad to beat, and every attempt 
that had been made to get the same action by a 
single eccentric had been given up. He would 
further point out that leathers might be tight at 
high pressures, but at lower pressures he had 
found them to leak, and for that reason had himself 
fitted springs to keep them extended. The speaker 
thought that the arrangement illustrated was very 
like the old wedge motion, with hydraulic apparatus 
substituted. He also thought that the author had 
been favourable to himself in selecting engines for 
—- which were not the best that could be 
ound, 





With regard to cup leathers, he would be 





Mr. Joy, in replying, said that he had come pre- 
pared to face a very full and free discussion, but 
really had little to answer, Mr. Brown’s objections 
being, he considered, trivial. If he employed leather 
cups, which he had done hitherto with perfect 
success, they might be utterly burned up, as referred 
to by Mr. Brown, but there would still be the rams, 
which are practically a fluid-tight fit. If, how- 
ever, all the fluid pressure failed, the eccentric 
simply slipped into full gear and the engine went 
on, although the red-hot shaft would be the real 
cause of stoppage. He had, however, stated in the 
paper that in order to be independent of organic 
matter, he was now making metallic rings to re- 
place the cup leathers, and had brought a number 
of these to the meeting, they being on the table 
for inspection. Further, means were at hand, 
to be employed in another form, as an additional 
resource to prevent heating, the pumping gear to be 
used for reversing by hand when steam was not up, 
being arranged to be coupled up to the engine when 
running, and by simply turning a cock the shaft 
might be flooded internally with cold water, thus 
assisting the ordinary water supply in action exter- 
nally. Mr. Joy thought that in comparing the 
present gear with the old and long-disused wedge 
motion, Mr. Brown had spoken unthinkingly ; had 
he grasped the plan, he could not have made so 
grave anerror. It was to be acknowledged that 
the eccentric was moved across the shaft for reversal, 
as in the wedge motion, but there all similarity 
ceased. The wedge motion was an interworking of 
complicated machinery, levers, clutches, and in- 
clined planes, so crowded into a small space that 
the wearing surfaces were reduced to a minimum, 
and the angles increased to an unworkable point. 
On Mr. Joy’s plan the eccentrics are passed over 
by the easy movement of the fluid pressure. Mr. 
Joy claimed as, perhaps, the leading feature of 
his plan, simplicity and fewness of parts, whilst 
the wedge motion was remarkable for its complica- 
tion and great number of small parts. He also 
disagreed with the statement of Mr. Brown that 
he had selected the worst specimens of engines 
he could find to compare with his own ; instead of 
this, he had taken one of the most modern and suc- 
cessful types, the engines of a second-class cruiser 
of the Apollo type, of which there had been more 
than twenty duplicate sets built by various con- 
tractors, in every case working most satisfactorily, 
and largely surpassing their contract power. On this 
type of engine, his new gear would fit without the 
alteration of the engines, simply replacing the link 
gear. 

The discussion on Mr. Joy’s paper brought the 
business part of the meeting to an end, it merely 
remaining for the usual complimentary votes of 
thanks to be passed. 

As previously stated, the summer meeting will 
take place at Southampton during the month of 


July. 





OTIS ELEVATING RAILWAY, CATSKILL 
MOUNTAIN, GREENE COUNTY, NEW 
YORK. 

A CABLE railway possessing some remarkable features 
was built in 1892 up the Catskill Mountain, which is a 
great summer resort for the inhabitants of New York 
and its vicinity. The means of communication pre- 
viously existing were inadequate to the requirements, 
as, though a narrow gauge railroad had been carried to 
the top of the mountain, the line had to be of great 
length in order to secure practicable grades, and hence 
the journey wasalong one. It was therefore decided 
to build a cable line straight up the mountain side, 
and of this line we publish illustrations on pages 408 
and 409. As will be seen from Fig. 1, the line is quite 
straight in plan, but the principal peculiarity of the 
work is well shown in Fig. 2, where the curvature of 
the profile is clearly shown. These vertical curves 
have been arranged so that with an average load on 
the car the pull on the engines is constant, and the 
weight of the hauling cables is thus compensated for 
without the adoption of continuous cables. The line, 
which is 7005 ft. long, has a total vertical rise of 
16023 ft. It lies mainly in rock cuttings, but there is 
also about 2600 ft. of trestles, one of which is shown 
in Fig. 3, and 1300 ft. in embankment. We shall 
— publish further details of this interesting 
work. 





THE GUERNSEY ELECTRIC TRAMWAY. 
By Mr. Puitie Dawson, C.E., A.M. Inst. E.E, 


On the Guernsey Tramway electric motors have been 
in successful operation for the past two years, having 
replaced an irregular and unsatisfactory steam service. 








The line now consists of three miles of single track, 
with turnouts, and closely follows the coast-line be- 
tween St. Peter’s Port and St. Sampson’s, occupying 
so exposed a position that in very rough weather 
ortions of the track are washed by the sea. Its 
failure as a steam tramway was largely due to the 
constantly recurring curves and pon. and to the 
fact that stops are made to accommodate passengers, 
not at fixed stations. A four-mile extension of the 
road to Cobo, and a branch line to Bordeaux Harbour, 
are now contemplated. Large granite quarries are 
situated at these points, and it is proposed to run a 
regular freight service, as well as passenger cars, to 
bring the stone from quarry to ship by the electric 
line. 

The entire equipment was supplied by Messrs. 
Siemens Brothers and Co., Limited, of 12, Queen 
Anne’s-gate, Westminster. The power plant consists 
of two Marshall compound engines (each 25 nominal 
horse-power), combined with locomotive boilers, this 
type having been chosen primarily on account of ease 
in transportation and simplicity of erection. Each 
engine has a Worthington pump, Friedman injector, 
and feed-water heater. The high-pressure cylinders 
are fitted with Hartnell expansion gear, which acts 
through a link and die, on to an expansion cut-off 
slide valve at the back of the main slide valve. This 
gear has kept the speed constant within 5 per cent., 
even under the great variations in load which are un- 
avoidable in tramway work. The diameters of the high 
and low pressure cylinders are 10 in. and 16 in. 
respectively, while the stroke is 18 in.; the normal 
revolutions per minute are 120, with a working pressure 
of 140 lb. ‘The flywheels have a diameter of 8 ft., and 
a weight of 42 cwt. 3 qr. It may incidentally be 
mentioned that excellent feed water is obtained by 
mixing the rain-water from the buildings with that of 
a spring on the premises, an abandoned quarry being 
utilised as a reservoir. 

A Siemens compound-wound central station dynamo, 
capable of giving 100 ampéres at a pressure of 500 
volts, is belt-driven by each engine, at a speed of 
350 revolutions per minute. A Schaffer and Buden- 
berg tacheometer can be connected at will to either 
dynamo. A single engine and dynamo suffices for 
ordinary traffic. The sets work alternate fortnights. 
The average daily run is 17} hours without stop. An 
ingenious arrangement of switchboard permits the 
reserve dynamo to be thrown in at any time, and the 
load to be halved between the two machines, without 
interruption of running. 

The station buildings are of stone and corrugated 
iron, the power house, workshop, car and coal shed 
being conveniently connected together. Three tracks 
run into the car shed, and each has a pit 46 in. by 
54 in. its entire length, affording easy access to the 
driving mechanism and running gear. Ali repairs are 
made at the station. A separate plant is about to be 
put in for lighting the buildings electrically. 

The rolling stock (see illustrations on page 412) con- 
sists of seven motor cars and two trailers. Four of the 
motor cars have bogie trucks and double motors in 
series, seating 68 each. The others have ordinary 
four-wheel gear and single motors, and seat 52 each. 
Each motor is of 7 nominal horse-power. With the 
exception of those employed on the two bogie cars last 
built, the motors are of the Siemens double magnetic 
circuit type, and are furnished with single reduction 
gearing. The pinion is of phosphor bronze, and the 
split wheel on the car axle of cast steel. The motor 
casing is of wood, metal lined. The two newest cars 
have a simple magnetic field type of motor, and chains 
have been abandoned in favour of single reduction 
spur gear. The pinion in this case is cut out of a 
single block of steel, and carefully polished, the spur- 
wheel being cast in halves and bolted together on the 
car axle. This gear runs far more more quietly and 
with less wear and tear than the chain gearing. 
Armature and gearing are enclosed in a cast brass 
casing, which serves as an oil bath for the gear, and 
protects the armature from dust and wet. All arma- 
tures are of the drumtype. Thespeed is regulated by 
the introduction of artificial resistances of iron wire, 
carried beneath the car flooring. The motors are sup- 
ported on rubber cushions, The brushes are of copper 
gauze, and a set lasts from three to four weeks. 

Connection between the overhead conductor and the 
car is made in the ordinary way by a trolley pole and 
wheel. The only peculiarity is that the trolley head 
is connected to the hollow steel pole by means of a 
piece of asb, being thus insulated from the pole and 
its base. Theinsulated cable carrying the current to 
the motors ses through the tubular pole. The 
trolley itself pivots on a socket head furnished with 
ball bearings, and the upright supporting these bear- 
ings is screwed intoa cast-iron bracket bolted to the 
side and top of the car. The usual upward pressure 
of the trolley against the wire is about 26 lb. 

The trolley wire along the line is supported about 
2 ft. outside the track bylight bracket arm poles. The 
position of these poles having been fixed by the 
‘* States” of Guernsey to correspond with those 
formerly occupied by lamp-posts, the brackets are of 
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THE GUERNSEY ELECTRIC TRAMWAY. 
MESSRS. SIEMENS BROTHERS AND CO., LIMITED, CONTRACTORS, LONDON. 
(For Description, see Page 411.) 











Fig. 1. 





Fig. 2, 
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varying lengths. At curves, ‘‘ pull-off” poles and 
cross suspension wires are employed, According to 
length of span and strain, three different sizes of poles 
are used. All are of the Siemens telegraph style, con- 
sisting of a cast-iron base, into which is fixed a tubular, 
conical wrought-iron pole. The trolley wire itself is 
of 9-millimetre hard-drawn copper. ‘The spans vary 
between 40 and 48 yards, The whole overhead 
construction is very light and inconspicuous. 

The permanent way is very old, and is about to be 
replaced. The metals are partly Vignoles and partly 
old-style grooved tramway rail. Where tram rails are 
used, the return circuit is secured by means of lengths 
of 4-millimetre copper wire, fixed to the metals by 
channel pins, and attached toa barecopper return wire, 
9 millimetres in diameter, laid between the rails. The 
Vignoles rails are connected by means of an iron strip 
riveted to the bottom flange of each rail, and electri- 
cally welded to it. With these rails no return wire 
is used. The weight of rail is uniformly 41} lb. per 
yard. 

The workmen’s car starts every morning at six 
o'clock. Regular service begins at 7.25 a.m. and is 
kept up at fifteen minutes’ intervals till 10 30 p.m. 
On Saturdays (market day) the traffic is very heavy, 
and the cars run until ll. The fare for any distance 
is 1d.  School-children and workmen are allowed 
reduced rates. Parcels are delivered along the route 
by the conductors at ld. each. On holidays over 
6000 fares are taken, and ina single week last August 
27,162 passengers werecarried. Anaverage of 15,000 
passengers per week has been attained since the com- 
pany took over the line from the contractors, being an 
increase of nearly 3000 per week over the same period 
of the preceding year. These averages do not include 
holiday traffic. 

Statistics of Working and Maintenance for the Quarter 
Ending December 31, 1893. 


Average number of carsrunning... ae 5 
daily mileage per car 0 


»» Speed per hour in miles __... ame (i; 
ae oa of coal consumed per car- 
mile es aoe = 50 os 8 
ro number of passengers per car-mile 7 
’ ” Lh) ” 
(holidays) as is his soo AB 
Costs per Car-Mile. d. 
Salaries ... sip soaps .. ~—-0.652 
Wages and repairsin power house... 0.636 
Wages of drivers and conductors Sox 1.716 
Workshop repairs and car cleaning ... 1.243 
Maintenance of permanent way and 
electrical conductors... 2 .. 0.312 
Coal ... es fe ese 56 iis 0.747 
Oil and sundries in power house ps 0.234 
oN »» 9»  Yepair shop and car 
shed ae se ~ = ove BL 
Printing and stationery ... as ie 0.070 


Total per car-mile 5.791 


Coals, and indeed all materials, are expensive on 
account of freights. The cost of running, strictly 
speaking, viz. —coal, oil, waste, &c., wages of engine 
and car drivers, conductors, car cleaners, and every- 
thing directly connected with car service—does not 
exceed 4d. per car-mile. 

The writer begs to acknowledge his obligation to 
the officers of the Guernsey Railway Company, 
Limited, and to its consulting engineer, Mr. Robert 
W. Blackwell. 


‘““CANDA” TIMBER FLAT CAR. 
Cars built on the plan illustrated on page 413 have 
been in constant service on American railways for several 
ears, hauling sills and other lumber from Georgia to 
orthern car works. They are always loaded to their 
maximumcarrying capacity, have fully maintained their 
camber, and in every way have stood the test of wear. 

The counter-rods introduced in the framing are made 
necessary by the extra length of the car, to prevent 
the body from buckling up if placed empty in a train 
with heavily loaded cars. The capacity is 30 tons, the 
length 41 ft., width 8 ft., and the weight is 23,700 lb., 
or about 11 tons. 

The body is framed with side sills, 54 in. by 11 in. ; 
intermediate sills, 44in. by 9 in. ; centre sills, 54 in. 
by 9 in.; end sills, Sin. by 9 ‘n. The longitudinal 
sills are of Georgia pine; end sills and other framin 
are of West Virginia white oak. The frame is trusse 
with four 1]}-in. truss rods, with turnbuckles and two 
intermediate truss rods j in. in diameter, and counter- 
trussed with }-in. rods. ‘‘Canda” forged collars are 
placed on the truss rods to prevent creeping of struts. 

The cars are fitted with the ‘‘ Canda” draw-bar 
attachment, for which are claimed many points of 
superiority to commend it over any other attachment 
designed for heavy tonnage cars. The device can be 
made interchangeable as to bolt holes, &c., with any of 
the attachments used on American railroads, avoiding 
any change or alteration in the draft timbers or in 
the present standard dimensions, It is applicable 
for use with both the tail-bolt connection and with the 











strap or yoke connection. The construction of the 
latter may be briefly described as follows : 

The drawbar stops are made of iron in four main 
parts, with two iron followers. The sides or stops 
interlock with the top and bottom plates, forming sub- 
stantially a solid spring case, secured to the sills by 
lateral bolts, in such a manner that the bottom can be 
removed and the coupler with strap or yoke end and the 
draft spring can be dropped down without removing the 
sides or top, and without detaching the gear from the 
sills. This is an important advantage, and one that will 
be appreciated by those who make repairs. The device 
has been designed to secure durability and strength, 
and to reduce the repairs to a minimum. To this end 
malleable iron is used, and the weights of all parts are 
made as light as possible consistent with the necessary 
resistance to shocks and blows. Tests of this gear 
show that it can be knocked from under a car, and the 
sills splintered without injury to the gear. The sides 
and top are so interlocked that both sides receive the 
blows simultaneously and transmit them to both draft 
timbers, regardless of the position of the draft spring. 
That is to say, if the draft spring is longer on one side 
than the other, the blows are not all taken by one side, 
but by both equally. The advantages claimed are com- 
pactness, strength, lightness, and facility of repairs. 

The ‘‘ Canda” cars are constructed by the Ensign 
Manufacturing Company, of Huntingdon, West Vir- 
ginia, and were shown at the Chicago Exposition. 








SLEEPING AND LAVATORY CARRIAGES : 
LONDON AND NORTH-WESTERN RAILWAY. 

THE two companies working the west coast route 
from London to Scotland showed two exceedingly 
handsome and commodious carriages at Chicago, 
namely, a 42-ft. lavatory composite carriage, and a 
sleeping saloon. These attracted great attention 
among the Americans, to many of whom they were 
entirely novel. Of course public opinion there is 
opposed to our closed compartments, but all appre- 
ciated the comfort and privacy of the sleeping saloons. 
_— these carriages are Hlustrated on our two-page 
plate. 


42-rt, LAVATORY CoMPOSsITE CARRIAGE. 


The lavatory composite carriage built by the London 
and North-Western Railway Company at their Car- 
riage Works, Wolverton, and exhibited in the Trans- 
portation Building, is one of a class now running 
between London and Scotland. These cars are 42 ft. 
long, 8 ft. wide, and 7 ft. 8 in. at centre, all outside 
dimensions ; they are divided into six compartments, 
with lavatory accommodation for all except third-class 
at end of carriage ; the luggage-room is between the 
first and second class compartments. Figs. 1 to 6 
illustrate the arrangement and the fitting up of each 
compartment. The carriage is constructed to carry 
thirty-two passengers—seven first, six second, and 
nineteen third class passengers. The half first-class 
compartment at the end of the carriage lettered A is 
fitted up with American black walnut framing, and 
sycamore panels, with black mouldings round the 
panels, relieved with gilding. The panels below the 
net rod, between the end light opposite to the chairs, 
are filled in with sycamore panel, decorated in two de- 
signs, burntin (called poker work) ; and between these 
two panels is a 25 in. by 12in. bevel-glass mirror. In the 
panels over the chairs, below the net rods, are mounted 
photographic views of places of interest through which 
the companies’ lines pass. The roof is divided into 
two panels of decorated lincrusta, with walnut mould- 
ings, relieved and polished. The full first-class com- 
partment B, to carry five passengers, is similarly fitted 
up with American black walnut fascia mouldings, 
sycamore panels, and painted lincrusta decorated roofs, 
divided into three panels, and relieved with walnut 
mouldings in gold. In the four panels, below the net 
rods, are photographic views with glazing over, and a 
bevelled glass mirror in the centre over the cross seat. 
The corner chairs at each side of the lavatory door 
have sunk panels of special pressed timber, bringing 
out a floral design in relief; these are moulded round, 
and the whole work is polished. The upholstering 
for the A and E compartments, chairs and cross seats, 
is trimmed with Saleden moquette, with silk lace 
trimmings, and the floor is covered with Powell’s Kork 
linoleum. 

The lavatories C and D are between the first-class 
compartments, and are termed diagonal lavatories, 
with central door from each compartment; each 
lavatory is fitted up with a silvered folding wash-basin, 
which closes up into a small space when not in use. 
There are also corner w.c.’s with double folding flaps, 
and they are specially fitted with automatic seals at 
bottom of the closet pan. A good supply of water is 
carried in overhead tin-lined copper tanks, and 
gravitates to each folding basin and w.c., with suitable 
valves, &c. There is every toilet requirement, with 
ample provision of towels, soaps, &c., and filtered 
water and bottles. The whole is fitted up with 
American black walnut fascia and sycamore panels 
relieved ; alsosycamore roofs, with panels polished. A 





bevelled glass mirror is fixed in a panel over the 
folding wash-basin in each lavatory. 

Second class: Compartment F is arranged for six 
passengers, with cross seat for four, and two in chairs 
at each side of the lavatory door. This is fitted up 
with polished Kaurie pine, relieved with American 
black walnut mouldings above the net rods, and fascia 
mouldings under nets forming panels, in which are 
placed hotel views belonging to the companies, also 
maps and bye-laws (and the panels are glazed). 

he roofs are divided into three panels, fitted in 
with lincrustra painted and decorated, and relieved 
with polished mouldings. The upholstering is crimson, 
black and gold figured velvet, with lace trimmings, 
and the floor is covered with floorcloth. The seats 
are provided with Messrs. Peters’ clip springs, covered 
and over-trimmed before the velvet is fixed. 

The second-class lavatory is entered by a central 
doorway, and is also of the diagonal type. It is pro- 
vided with w.c. and corner wash-basin, both in white 
enamelled porcelain, with water for flushing closets 
and for wash-basin, carried in tin-lined copper tanks 
overhead at underside of roof; this gravitates to 
either by suitable valves, taps, &c. It is fitted up in 
Kaurie pine, jointed in strips 34 in. wide, 3° in. thick, 
and polished throughout. Spring blinds in tapestry 
are used for doors, and quartered lights throughout 
the coach. 

The third-class compartment I is arranged to carry 
nine passengers, and has the seats fitted in with steel 
wire spring frames, and trimmed with black, green, 
and crimson combination rep, and buttoned ; the floor 
is covered with Powell’s railway mat fitted to the 
compartment. The roof is divided into three panels, 
fitted in with lincrusta, painted and decorated. The 
sides and ends of the compartment are painted white 
and stencilled above the luggage racks, and grained 
in oak below, the whole interior being varnished. 

The third-class lavatory is similarly fitted to the 
second, with w.c. and wash-basin, tank overhead, &c.; 
but it is painted and grained throughout, and the 
whole varnished. 

The third-class compartment J is similar to the com- 
partment I, except there is no lavatory accommoda- 
tion ; it is reserved for smoking. 

The luggage compartment E is between the first and 
second compartments, and is reserved for passengers’ 
luggage ; it is roomy, and, as far as possible, keeps 
the luggage near to its owners. For long journeys 
the luggage need not be interfered with, as when placed 
in a brake van at the end of the train, but goes as ina 
through carriage to its destination. 

The timber used in the construction of the body of car- 
riage is oak, teak, and yellow deal—the oak for bottom 
sides, cantrails, arch rails, division pillars, and end 
frame of carriage ; with teak for doors, door sheathin 
pillars, framing of window lights, and where a goo 
sound fit is required, without shrinkage; yellow 
deal is used for floor boards and roof boards, tongued, 
aie and rabbeted. The floor, which has a double 

ttom, is fitted in with hair felt to deaden the sound ; 
the interspace between the pillars at sides and ends is 
also fitted with hair felt, which gives the carriage 
much quieter riding and reduces the vibration of the 
moving parts of under-frame and wheels below. 

All the external doors to compartments are fitted 
with the drop garnish rails to prevent draught when 
the door-light is shut. By retaining the weight of the 
latter by the window strap in one hand, and pushing 
the folding garnish rail with the other under the glass 
frame, the light is fixed in position. When the door- 
light is to be opened fully, the operation is simplified, 
as the spring on the back of draught rail pushes it 
back, and it is ready to be lowered to any distance 
required, 

The whole of the compartments in the carriage are 
lighted with oil gas lamps placed in the roof (except 
in the luggage compartment)—one lamp to each com- 

artment. The lamps in the first class have two 

urners, the others one. The gas for supplying the 
lamps iscarried in steel-welded reservoirs(orcylinders), 
secured to the under-frame of carriage, with all valves 
for reducing the pressure from 120 1b. per square inch 
in cylinders to the ordinary burning pressures. 

The carriage body is mounted on a steel underframe, 
and is carried by two 8-ft. centre bogie trucks. The 
top steel underframe has oak diagonals and longi- 
tudinal timbers, with two 12-in. cross-bolster beams, 
also in oak, 7 ft. 3 in. from end of underframe to 
centre of same. The later beam carries the centre 
pivot casting, and side radial bearing plates are fixed 
to it. The frame is further strengthened by truss rods 
and brackets, and by 3-in. angle-iron transom frames 
riveted to the sides of the underframe, the two centre 
ones carrying the spectacle irons supporting the gas 
cylinders. The frame is also further cross-braced at 
the top with 34 in. by ,°, in. steel flat bars from head- 
stock to headstock, and attached at sides of 9 in. by 
4in. by ,, in. channels with flat plates (see Figs. 13 
and 14), The buffing springs are carried at the back 
of headstock, and are of the laminated type, placed 
crossways of the frame and provided with buffer-guide 
sockets on the headstocks, with the buffer rods made to 
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turn round in the sockets by placing circular shoes on 
the under ends of the rods and bearings on the points of 
springs. This allows an easy movement to the carriage 
when coupled up to others and running, without the 
grinding that usually takes place between buffers. 
The sides of the underframe and headstocks are made 
of 9in, by 4 in. steel channel, by 6 ft. 82 in. outside 
dimensions (allowing for turn-under of body 34 in. on 
each side), making 4 in, overhang of body over under- 
frame. The body is supported by india-rubber cushions 
placed on side of frame headstocks and longitudinals, 
which support it equally all over frame, and it is also 
further covered with hair felt to deaden the sound 
between under-carriage and the floor, The under- 
frames are manufactured at the locomotive department, 
Crewe. 

The draw-bar gear of the carriage is a continuous 
arrangement, which draws from two large india-rubber 
cones placed in a cradle with ?-in. elongation at each 
end, when drawing the load in either direction. 

The carriage is fitted with the continuous automatic 
vacuum and Westinghouse brakes, carried between 
» two steel gas reservoirs, and secured to the under- 

rame, 


Ft. In 
Length over all of underframe ... w= “ag 
me - headstocks ... 46 0 
Width over all of channel sides 6 8? 
“ pe body at bottom 7 5 
= <a and at waist... 8 0 


The body and underframe are mounted on two 
four-wheel 8-ft. centre bogie trucks, and are of the 
composite type, with steel angle sides, 8 in. by 44 in. 
by ? in., with longitudinals of oak, and cross transoms 
of iron and timber sandwiched together, and riveted 
together with angle knees, to side of bogie frame. 
Between these transoms is carried the bolster beam, 
upon which the beam of the underframe rests ; the 
beam in the bogie truck is supported on two nests of 
conical steel Timmis springs, two springs for bearing 
and one for relief in each nest of springs. The whole of 
the springs are carried by a suspended transverse spring 
plank from the transoms of the bogie. The bearing 
springs carry about 40 cwt. each, and the relief spring 
about 12cwt., when in working order. The relief spring 
is to check the saloon from rolling on the curves of the 
road and facing point crossings. The adjustment of 
bolster between the transoms is provided with slipper 
wedges (and end bolster springs), to take up.the slack 
and wear between the rubbing surfaces. The wheel 
axles that carry the bogies have 6 ft. 4 in. centres of 
journals, with journals 8 in. by 3} in. in diameter, 
running in oil boxes between the axle guides bolted to 
the sides of the bogie frame; over the axle-boxes are 
carried the 4-ft. laminated bearing springs, supporting 
at their ends, in brackets and india-rubber cones, the 
weight of the whole saloon. The sides of the trucks are 
trussed between the axle guards, and adjusted by a 


long nut. The following are some of the dimensions 
of bogie : 
Ft. In. 

Length of bogie frame over all ... 13 5} 
Width over steel sides rec 5 9% 
Width over top of flanges... _ 6 5 
Transverse centres of axle guards 5 10} 
Centre of bogie wheels ; as . 8 O 
Diameter of wheels... ~ = 
Centre of journals ... es 6 4 
Diameter of journals 33 in. by 8 in. 


42-rT, SLEEPING SALOON. 


The sleeping saloon built and exhibited by the 
London and North-Western Railway Company is 
one of a class now running between London and 
Scotland. It is 42 ft. long, 8 ft. 6in. wide, and 
7 ft. 10 in. at centre, all outside dimensions; and 
divided into four sleeping compartments, each being 
provided with lavatory accommodation separate to 
itself. The entrance to each compartment is from 
a vestibule, of which there are two, connected by a 
corridor on the side of the two centre compart- 
ments. Figs. 7 to 10, with the reference letters, 
illustrate the general arrangement and the fittings of 
the several parts. The saloon is constructed to carry 
12 passengers, four in each end compartment lettered 
B and I, and two in each centre compartment D and 
G. The sleeping compartments B and I have folding 
upper sleeping berths over each longitudinal lower 
sleeping berth marked 1, 2, 3,4. The lower berths 
have woven steel wire mattresses and frames, with 
india-rubber cushion strips placed between the frame 
and the supports from the floor to eliminate the vibra- 
tion of carriage from the sleeper. The upperand lower 
berths are also fitted with thick and thin mattresses, 
made of satin striped ticking (colour crimson and 
straw), stuffed with horsehair, and also provided with 
sheets, pillows, and rugs, making a very comfortable 
bed. The compartments B and I are fitted up with 
American black walnut fascias on framing, with burr 
walnut panels banded with satinwood, with walnut 
moulding between satin banding, and with walnut 
framing, relieved in the hollow of moulding with gold 
in all the panels; there are pilasters and cornices to 
doors and windows. The roof is panelled in sycamore, 





with walnut framing and mouldings, and the whole of 
the panels, &c., are polished. The centre compart- 
ments D and G are provided with sleeping berths below 
only; the dimensions of each compartment are 6 ft. 
2 in. by 6 ft. wide, and they are fitted up in the same 
manner and style of timber as B and I, before described; 
there being no upper berths in these compartments, 
the spaces above are fitted with brass racks and hat 
and coat hooks, the racks being for light luggage only. 
The upholstering of all the compartments is trimmed 
with terra-cotta frieze, with gimp over-trimming at 
the ends of the lower berths. The floor of the saloon 
throughout is covered with Kiva Wilton pile carpet. 

The end lavatories A and J for compartments B and 
I are fitted up with silvered wash-basins made in one 
piece, and provided with all toilet requisites. The 
w.c. is also fitted with all the latest sanitary improve- 
ments, and easily got at for cleaning purposes ; both 
wash-basin and w.c. are supplied with water carried 
overhead in copper tanks tinned on the inside, the 
water supply being controlled by suitable valves, taps, 
&c. The lavatory tanks are filled from the outside 
from the railway platforms by a portable water tank 
and rotary pump at the terminus; each tank holds 
about 13 gallons, and there are six in the carriages. 
The fittings of the lavatories are in American walnut 
fascias and bird’s-eye maple panels, with dark mould- 
ings, and polished roof. The central lavatories E and 
F, for compartments D and G, are also provided with 
all lavatory requisites, separate to each, arranged on 
the diagonal system, and termed diagonal lavatories. 
The wash-basins are made to fold up, and when not in 
use occupy avery smallspace. Fach lavatory has also 
a corner w.c., with fittings similar to those already 
described ; and the water is also carried in copper- 
turned lined tanks, overhead at the centre, allowing 
room on each side of the tank for roof lamps. 

The entrance to each of the sleeping compartments 
is from a vestibule, of which there are two, connected 
by acorridor K. The larger vestible H is available 
for smoking; the smaller vestibule C contains the 
heating apparatus and attendant, The former H has 
revolving cane-seated chairs, and is fitted up with 
American walnut fascias, mahogany panels, and dark 
mouldings round the panels, 

The roof is in sycamore, jointed in narrow strips 
about 34 in. wide, and relieved with walnut mould- 
ings. The corridor is similarly fitted to the vestibules, 
with panels in mahogany and sycamore. In the small 
vestibule G is placed the gas-heating water apparatus 
for warming the saloon throughout. Inside a casing 
is a horizontal copper boiler which has two rows of 
gas burners on the underside, and a further battery of 
pipes which catch the ascending gases, thereby increas- 
ing the efficiency of the heat. The outflow pipe, 
ascending the side of the carriage to a height of about 
6 ft. 9in., and then descending nearly to the floor, is 
carried on small brackets round the compartments, 
corridor, and lavatories, and returned to the copper 
boiler before mentioned. The pipes are 1} in. out- 
side diameter by ys in. thick, and made of tough 
copper. The working pressure of the apparatus is 
about 4 lb. per square inch. The heater is so arranged 
that one or two rows of burners can be used according 
to the temperature required ; each row of burners is 
supplied by a weighted lever cock, with a third tap 
called the pilot cock, which regulates the pilot light fixed 
between the two rows of burners under the cylinder, 
and is always kept burning to ignite either row as re- 
quired. To make up the waste water in the apparatus 
and to free the pipes from air, there is placed a small 
tank, carried on brackets near the roof of saloon, kept 
about half full of water; from this tank is carried a 
copper pipe to the top of the coil. The loss of water 
is not more than half a gallon per month. The whole 
arrangement is much cleaner than coke stoves, there 
being no dust; and the apparatus when cased up in 
polished walnut, makes a serviceable table-top in the 
vestibule. 

The saloon is fitted with electrical communicators 
from each compartment to vestibule C, to call the 
attendant, with two contact pushes in each compart- 
ment. It is also fitted up throughout for lighting with 
compressed oil gas. Lamps are fixed in the roof of 
carriage for each compartment, lavatories, and corri- 
dors; the gas is burnt in the ordinary way, supplied 
through a regulator, and suitable valves to burn at 
ordinary pressures. The gas forsupplying these lamps 
and the heating apparatus is carried in two steel- 
welded cylinders attached to the underframe of 
carriage, and compressed to 120 lb. per square inch in 
each cylinder. 
attendant, there being valves to do this when re- 
quired. ; 
The timber comprising the body of the saloon is of 
oak, teak, and yellow deal; the bottom, sides, and cant- 
rails, with division pillars and end framings, are of oak. 
The door pillars and framing for windows are of teak, 
as well as the framing of the doors, which is cased over 
with American black walnut on the outside. The 
floor of the saloon and the roof is of yellow deal, 
ce between the floor is 


tongued and grooved. The spa 





double, and is filled with compressed hair-felt to 


The lamps can be regulated by the| ¢ 


deaden the sound from the framing below; the inter- 
spaces of sides and end framing are treated in the 
same way. The roof is covered with patent roofing, 
prepared specially for railway carriages. The roof 
ribs, or steel arch channels, are 18 in. wide by 1} in. 
deep, 3% in. thick, and covered with timber in the 
hollow for carrying the inside casing of roof, which is 
screwed to them. 

The saloon body is mounted on a steel underframe, 
and is carried by two 8-ft. centre bogie trucks similar 
to those of the composite carriage. 





THE BARBETTE OF H.M.S. “‘ BARFLEUR.” 

ON page 420 we publish engravings illustrating the 
construction of the barbettes of the Barfleur, which 
were described in our issue of the 16th inst. These 
barbettes are of 26 ft. inside diameter, and 20 ft. high. 
Their principal peculiarity is that the barbette consists 
of three co-axial cylinders, of which the outer one is 
inmovable, consisting as it does of the armoured walls 
of the barbette. The intermediate cylinder, some 14 ft. 
in diameter, forms a roller path for the revolving plat- 
form on which the guns and their shield are mounted. 
The inner cylinder is the ammunition hoist, and is 
4 ft. 3 in. in diameter. The revolving gun platform 
is entirely disconnected from the barbette proper, 
which, though built of armour thick enough to 
keep out most shot, might nevertheless be deformed 
in the process, and might thus interfere with the 
proper working of the guns, were they not supported 
quite independently, 





SEWAGE DISPOSAL IN BIRMINGHAM. 

A PARTY of members of the Birmingham Association of 
Engineers recently paid a visit of inspection to the Bir- 
mingham Corporation (‘‘Interception”) Department, 
Montague-street. They were met at the works by the 
chairman of the Interception Sub-Committee, Councillor 
KR. F. Martineau, Mr. W. Holt, superintendent, and Mr. 
A. Lyall, assistant engineer. Councillor Martineau gave 
the party a detailed explanation of the system previous 
to going round the works. The sewage is treated by 
deposition and intermittent downward filtration. The 
system of collection is known as the “‘pan” system, and 
was introduced in 1874, and the 20, middens pre- 
viously existing, the total area of which was over 13 acres, 
were rapidly reduced innumber. The pans used are made 
of galvanised iron, are cylindrical in shape, and measure 
18 in. in diameter and 15 in. deep; they weigh 28 Ib. 
each. They are placed immediately under the seat of the 
closet, which should be so arranged that the pan can be 
drawn out at the back. One pan is sufficient for about 
nine persons for a week, and as Birmingham houses 
average 4.4 persons per house, there should be one 
closet to every two houses. The pans are intended for 
feeces and urine only. Household slops should not be 
emptied into them. e number of pans in the city is 
now about 35,800, and it is calculated that about 
214,800 persons of a total population of 483,526 are thus 
accommodated. The dry retuse, ‘‘collected separately,” 
is riddled in octagonal rotating screens, which separate 
the fine ash from the rougher material ; the latter is 
further sorted by removing therefrom broken crockery, 
brick ends, tin cans, &. No attempt is made to col- 
lect rags from the refuse. These, for sanitary reasons, 
are burnt in the furnaces with other combustible 
material. Part of the fine ash is mixed in a pug mill 
with the pan contents, and sold as manure. It is 
discharged into boats from mixing machines. During 
the year 1892 there were 2156 boat -loads of this 
manure disposed of, in addition to a small quan- 
tity sent away by rail. This mixed manure meets 
with considerable favour among farmers, but during 
recent years they have been directing their attention 
more especially to manure offered in a concentrated 
form. One great reason for this is that by the use of con- 
centrated manure the cost of labour and cartage is con- 
siderably reduced. Thecombustible material in the ashpit 
refuse is burnt in specially designed furnaces. Altogether 
there are thirty-seven furnaces in operation on the various 
wharves, and ten more in course of erection. The heat 
produced by the combustion of the refuse is utilised for 
the generation of steam to evaporate the moisture from the 
excreta, which is made into concentrated manure, as 
before described. It also furnishes the power required for 
the machinery used at the wharves. The burning of 
the refuse reduces it to 30 per cent. of its original weight. 
The clinker produced is useful for a variety of purposes. 
A considerable quantity is used by builders, either as 
concrete or for mortar-making. It is also extensively 
used in the making of new roads. To increase the rate 
of combustion, forced draught has been applied to most of 
the furnaces. During 1892 the quantity of refuse burned 
in each furnace averaged 36} tons per week of 132 hours. 
The average grate surface of the furnaces is about 36 square 
eet. As beforestated, part of the pan contents are mixed 
with fine ash, and sold as manure. The rest of the 
material is manufactured into a highly concentrated 
manure by evaporation. On arriving at the wharf the 
pan contents are emptied into tanks, where they are 
mixed with sulphuric acid. in order to fix the ammonia 
and prevent its evaporation under the action of heat. 
From the receiving tanks the excreta is run into tanks 
immediately over the drying machines. Provision is also 
made for charging the machine direct from the receiving 
tanks. The storage tanks are fitted with a series of pipes 





through which the vapours from the drying machines pass 
on their way to the condenser. The exhaust steam from 
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WATER-TUBE BOILERS. 
(For Description, see Page 430.) 
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the engines is also utilised in a similar manner, and by 
this means the contents of the tanks are heated to about 
212 deg. before being run into the machine. There are 
five drying machines. In section these machines re- 
semble two cylinders joined together, leaving about three- 
quarters of the whole circle in each cylinder. They are 
8 ft. in diameter and 13 ft. long, and are steam- 
jacketed. Each cylinder is provided with a hollow 
shaft through its centre. These are heated by steam 
to assist the process of drying the material, and fitted 
with arms which are made to revolve in opposite 
directions, one set of arms meeting and passing through 
another set. The contents of the machine are thus con- 
stantly being broken up and kept from forming into 
lumps. The ends of the arms are fitted with scrapers, 
which clear the surfaces of the plates, and thus prevent 
the heating surfaces from becoming ineffective. A pair 
of diagonal steam engines, with cylinders 12 in. in dia- 
meter and 18 in. stroke, are used for giving the motion 
to the scraper shafts of each machine. The vapour from 
the machines is drawn off by a pipe, which conducts it 
through the storage tanks to a large Liebig’s condenser. 
The water condensed passes into the sewers in a nearly 
inodorous condition, and the gas is passed over the fires 
of the furnaces, which destroy any organic matter that 
might otherwise have escaped into the chimney. The 
material in the evaporating machine is dried until it is of 
the consistency of a clod. If uired, it is afterwards 
ground ina mill. The working charge of these machines 
is 16 tons, and when dried to the proper consistency the 
weight of the manure discharged is about 25cwt. The 
powered of the concentrated or poudrette manure pro- 

uced in the year 1892 was about 800 tons. The manure 
is packed in bags containing 1} cwt. each, and is chiefly 
sent away by rail. It sells at 6/. per ton. At the con- 
clusion of the inspection a cordial vote of thanks was = 
eg and carried, thanking Covncillor Martineau, Mr. 

olt, and Mr. Lyall for the kindness and courtesy shown 
to the party during the visit. 





CaTALoGuEs.—The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, have made a new de- 
parture in the matter of trade publications, their latest 
issue being an essay on the electrical transmission of 
power, by Mr. L. B. Stillwell. The pamphlet in question 
1s well printed, and profusely illustrated with engravings 
of various electrical apparatus manufactured by the 
Westinghouse Company.—Messrs. Hayward Tyler and 
Co., of 90 and 92, Whitecross-street, London, E.C., 
have issued a new illustrated price list of the ‘‘ Gordon” 
duplex steam pump and various valves and fittings used 
in water distribution. The catalogue is of convenient 
sine and price, and well got up. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A sort of holiday feeling 
ruled in the pig iron market last Thursday forenoon, 
when only a few lots of Scotch and one of Cleve- 
land changed hands. Prices were firm, Scotch ad- 
vancing $d. per ton. In the afternoon there was 
rather more business doing, a fair turnover of Scotch 
at firm prices being reported. They were 1d. per 
ton dearer than in the forenoon. A considerable amount 
of jobbing business was through, and it was ob- 
served that those who had been selling in the forenoon at 
42s. 114d. per ton this week, with a “‘ call,” were offering 
in the afternoon to sell on the same terms with a 
“plant.” At the close the settlement prices were— 
Scotch iron, 43s. per ton; Cleveland, 36s. 14d.; Cum- 
berland and Middlesbrough hematite iron, respec- 
tively, 45s. 14d. and 44s. 3d. per ton. Business was 
resumed on Tuesday after the holidays, but the dealing 
was on restricted lines. Some 3000 tons of iron were sold 
—1500 tons of Scotch and 1500 tons of Cleveland, 1000 
tons of the latter being done at 36s. 34d. per ton three 
months fixed. The market remained inactive in the 
afternoon owing to the want of sellers, and prices were 
very firm, Scotch and Cleveland both making 1d. per ton 
of advance from the forenoon. Only 2000 or 3000 tons 
of Scotch were dealt in. The settlement prices at 
the close were— Scotch iron, 43s. per ton; Cleve- 
land, 36s. 14d. ; Cumberland and Middlesbrough hema- 
tite iron, 45s. 14d. and 44s. 34. per ton respectively. 
Business was very quiet this forenoon. About 10,000 
tons of Scotch were sold, one operator taking 6000 tons. 
One lot of hematite iron changed hands, but no Cleve- 
land was dealt in. The afternoon sales included 
10,000 tons of Scotch, but other irons were neglected. 
The tone was firm, and prices tended upwards. At the 
close the settlement prices were—Scotch iron, 48s. per 
ton; Cleveland, 363. 14d.; Cumberland and Middles- 
brough hematite iron, respectively, 45s. 3d. and 44s, 3d. 

r ton. The following are the quotations for a few 
Yo. 1 special brands of makers’ iron: Gartsherrie, 
5is. 6d. per ton; Calder, 52s.; Summerlee, 53s.; Colt- 
ness, 56s. . per ton; Langloan, Glengarnock, 
Shotts, and Carron out of the market. There are 
now 67 blast-furnaces in actual operation, as com- 
pared with 70 at this time last year. Three are making 
basic iron, 24 are working on hematite ore, and 40 are 
making ordinary iron. ast week’s shipments of pig 
iron from all Scotch ports amounted to 5404 tons, against 
7510 tons in the corresponding week of last year. They 
included 260 tons for Canada, 260 tons for India, 470 tons 
for Australia, 355 tons for Germany, smaller quantities 
for other countries, and 3618 tons coastwise. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood abt 315,829 tons yesterday afternoon, as com- 
pared with 315,924 tons yesterday week, thus showing for 
the past week a very small decrease—only 95 tons. 


Finished Iron and Steel Trad¢s.—The makers of finished 
iron could take some more work, as in several instances 
they are getting well through with the orders in hand. 
Most of the steel works are busy, and the fixing of new 
contracts for warships has placed some orders with West 
of Scotland makers. No alterations have been announced 
in the prices of malleable iron or steel. 


Glasgow Copper Market.— Business was done in copper 
last Thursday afternoon at 41/. 3s, 9d. per ton cash, and 
the closing quotations were 41s, 8s. 6d. cash, and 
41l. 12s. 6d. per ton three months. No transactions were 
reported yesterday, but the price improved up to 
411, 6s, 3d. per ton cash. At a reduction of 3s. 9d., to 
41l. 2s. 6d. per ton, business was done this afternoon, 
and the closing quotations were still lower. 


North Bridge, Edinburgh: Further Negotiations.—The 
Lord Provost’s Committee of the Edinburgh Town Council 
held a special meeting yesterday in order to take the 
necessary steps for reopening negotiations with the North 
British Railway Company on the proposed rebuilding of 
the North Bridge. There being no further communication 
from the railway company since the last meeting of 
council, all that the committee could do was to carry out 
the instructions embodied in their last remit, which so 
far involves no change of attitude. In the conversation 
which took place, the opinion was emphatically expressed 
that whatever course was adopted, or whatever modifica- 
tions were allowed, the corporation should adhere to their 
position that if the bridge is to be rebuilt the company 
should contribute one-third of the cost. The present 
demands of the company, it is calculated, swallow up more 
than one-halfof the 30,000/. they are prepared to contribute. 
Thecommittee also are resolute in setting their facesagainst 
any encroachment on the East Princes-street Gardens in 
the way originally proposed by the company of extending 
the station roof to that side of the Waverley Bridge. 
Some members are still hopeful, but the feeling that the 
negotiations are at a deadlock is gaining ground. ‘We 
will have to fight it out in Parliament yet,” was the 
remark of a member of committee. 


Glasgow Corporation Electric Light Supply.—At the last 
meeting of the Institution of Engineers and Shipbuilders 
in Scotland, a paper on this subject was by the 
resident engineer, Mr. William Arnot, Assoc. M.I.E.E. 
It was the most detailed and comprehensive statement 
yet made regarding the Glasgow electric light under- 
taking. After some remarks at the close of the paper 
by Mr. Henry A. Mavor, M.I.E.E., and Professor 
Jamieson, C.E., F.R.S.E , the further discussion of the 
matters dealt with in it was postponed till next meeting 
of the Institution. 


Dynamo-Electric Machinery and Some of its Applica- 
tions.—A lecture dealing with this subject was given last 





Philosophical 


Wednesda: > ed to a mosting. ot the 
Society of Glasgow by Mr. . B. Sayers, Assoc. 
M. Inst. E.E., of this city, the gentleman who read 
the somewhat notable paper on ‘‘Non- Sparking 
Dynamos” to the Institution of Electrical Engineers 
about a year ago, and for which he was awarded 
the Institution premium of 10. at the beginning of this 
session. There was a large attendance at the meeting. 
The lecturer traced in an interesting manner the several 
important stages in the development of the dynamo down 
to the present year, and the subject was illustrated prac- 
tically by a ‘‘Sayers” dynamo used asa motor, current 
being obtained for the occasion from the corporation 
street mains. Numerous experiments were performed by 
the lecturer to illustrate his successive points, and he was 
awarded a very hearty vote of thanks. 


Munificent Donation to the Glasgow and West of Scotland 
Technical College.—Though not yet officially announced, 
it has just transpired that the Glasgow and West of Scot- 
land Technical College is to receive a donation of 25,000/. 
from the Bellahouston trustees. 


Cathcart Railway.—The completion of a circular line of 
railway connecting the Glasgow Central Station of the 
Caledonian Railway with several southern suburbs, is now 
an accomplished fact. For several years past the suburb 
of Cathcart has been the terminus of the line, but that 
place can now be reached in either of two directions. The 
line has been inspected and passed by a Board of Trade 
officer, and next Monday it will be opened for traffic, 
‘roundabout ” trains running in both directions. 


Important Admiralty Order for Clydebank.—Messrs. 
James and George Thomson, Limited, shipbuilders, 
Clydebank, last a received official information 
from the Government that their tender for one of their 
battleships in connection with the new naval programme 
has been accepted. The new battleship will be greater 
even than the Royal Sovereign class, being 10 ft. 
longer, or 390 ft., but the beam will be thesame. The 
load draught will be slightly greater, as also, as a matter 
of course, will be the , i Reamer It is intended to 
give larger boilers than those of the Royal Sovereign 
battleship. By a wider ag of the tubes, and 
a consequent increase in weight, it is hoped that the new 
vessel will get 18 knots, or nearly a nautical mile more. 
It will have the same effective armament. The big 
guns, mounted in pairs en barbette, are to be of a new 
type, and will be so arranged that they can be loaded by 
manual labour at any position, hydraulic power being 
used for loading at the normal elevation. The new ships 
will have twelve instead of ten 6-in. quick-firing guns, and 
sixteen 12-pounders, instead of the same number of 
6-pounders in the Royal Sovereign, and the same installa- 
tion of the smaller machine guns. In general design 
and arrangement they will be similar to the Royal 
Sovereign class. The vessels will cost about 850,000/. 
each. It will be 390 ft. in length, 75 ft. in breadth, and 
45 ft. in depth, with a tonnage of 14,900 tons, and is in 
every way larger than the Ramillies, recently built by 
the firm for the Government. It is said that with this 
important order the Clydebank firm have something like 
30,000 tons of Government work on hand, and that they 
will be fully occupied for three years. 


Contracts for Merchant Shipping.—Messrs. D. and W. 
Henderson and Co., Meadowside Shipyard, Partick, have 
just contracted to build a screw steamer of about 3000 
tons for a Glasgow firm. An order for a steamer of over 
4000 tons has been placed with Messrs. Archibald 
M‘Millan and Sons, Dockyard, Dumbarton, by an east 
coast firm. It is reported to-day that a Govan firm of 
shipbuilders have received a repeat order for a steamer 
for Glasgow owners, and that they have contracted with 
a Liverpool firm for a steamer, the two vessels aggregating 
fully 6000 tons, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—-Yesterday there was no 
market here. To-day the Royal Exchange was open, but 
few people attended, and not much business was trans- 
per good few people being still away holiday-making. 
Quotations, however, were maintained. The least price 
sellers would name for prompt f.o.b. delivery of No. 3 
g-m.b. Cleveland pig iron was 36s. Parcels changed hands 
at that price, and some sellers held out fora rather higher 
figure. The lower qualities were steady, but not quite so 
scarce as they have recently been. No. 4 foundry was 
35s. 9d., and grey forge 353. 6d., both for early pn Mien 
Middlesbrough warrants opened 36s. 1d. and closed 
36s. 14d. cash buyers, with sellers asking 36s. 24d. East 
coast hematite pig iron was in fairly good request, and 45s. 
was generally asked for early f.o.b. delivery of mixed 
numbers, but some buyers api that they were able 
to purchase at 44s. 9d. Spanish ore was steady. 


Manufactured Iron and Steel.—Owing to the holidays, 
operations at the manufactured iron and steel works 
have been suspended, and some firms have now only 

rtially resumed work. New orders are still anything 

ut plentiful, buyers being backward, in spite of the con- 
tinued low rates. In some of the departments, however, 

rospects are regarded as rather better. Common iron 
con are quoted 5/, 2s. 6d.; iron ship-plates, 41. 17s. 6d.; 
iron not ow ae 4l. 15s.; steel “pea gnome 5l. 22. 6d.; 
and steel ship-angles, 4/. 17s. 6d.—all less the usual 2 
per cent. discount for cash. Heavy steel rails are quo’ 
31. 158. net at works, but rather less might be taken. 


Steelworkers’ Wages at Consett.—The ascertainment 
which regulates wages of steel millmen employed at the 





Consett Iron Works has just been issued, and shows that 
the average price of steel plates for January and Feb- 
ruary was such as to leave wages for the next quarter the 
same as prevailed during the p: ing three months. 
The present rate of wages paid to the millmen at Consett 
is 5 per cent. below the standard basis. 


The Fuel Trade.—Little new can be said of the fuel 
trade. At Newcastle best Northumbrian steam coal is 
reported in fair request at 10s. per ton f.o.b., and small 
steam is steady at 4s. 6d. Gas coal is unchanged in price, 
Bunker coal is quiet, and for ordinary qualities 7s. f.o.b. in 
Tyne Dock is the current quotation, but some collieries 
will take a little less. On the other hand, one or two 
firms hold out for a rather higher price than the fore- 
going quotation. Coke is somewhat dull, but there is 
a fair demand for local consumption. Average blast- 
furnace qualities are about 12s. 6d. delivered here. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Grievances in the Yorkshire Coal Field.—A special 
meeting of the executive of the Yorkshire Miners’ Associa- 
tion has been held for the consideration of ‘‘ victim” cases 
and other grievances existing in the district. Deputations 
were appointed to attend Featherstone Main, Ackton 
Hall, Micklefield, Nunnery, Rylands’ Main, and other 
places. The cases of the Wortley and Church Lane 
miners, who have been thrown idle owing to the stoppage 
of the collieries, came before the executive, who approved 
of the letter from the joint committee of the two collieries 
asking the district to pay a levy of 2d. per member for 
the support of the men out of work. The executive fur- 
ther agreed that the appeal should appear in the minutes, 
and recommended the case for serious consideration at 
the next council meeting. The men, not having stopped 
_— mee to any grievance, cannot claim support from 
the funds. 


Settlement of a Long Dispute.—A satisfactory arrange- 
ment has been come to, after many negotiations, with 
regard to the disputes which have arisen in what is known 
as the Cudworth district. The Carlton Main Colliery, 
near Barnsley, is principally affected. A disagreement 
has been in existence here for nearly two years. The 
men, acting upon the advice of the officials, relegated 
some of the points to a joint committee of owners and 
men, and this body has finally settled the matters in 
dispute. 

Iron and Steel.—The prospects for the forthcoming 
quarter are of a more encouraging description, both as 
regards iron and steel. New contracts for pig iron of 
local make are being taken up rapidly at forge 40s. 6d. to 
41s. per ton, and foundry at 43s. There is little margin 
from the furnaces, and the extra quantities required are 
being supplied from Derbyshire and Lincolnshire. For 
manufactured iron there is a better all-round call, bar for 
home consumption and India being most in demand, 
Common qualities are quoted at 5/. 10s. per ton, and better 
class descriptions at 7/. Australian orders for bar show a 
decrease as compared with the corresponding period of 
last year. Prices of this quality of material are kept 
down by the competition of Staffordshire and Belgian 
makers ; but it is understood that the bulk of the foreign 
trade lost last autumn is being recovered. Sheet-rollers 
are better employed than a month ago, but rates are un- 
satisfactory. For best qualities of boiler-plates the de- 
mand is increasing. So far as the heavy steel trades are 
concerned, there is an improvement on the month, marine 
and railway material being freely ordered, the former 
on home, and the latter on East Indian account. Prices 
of railway material are as follow: Best engine tyres, 
12/. 10s. and upwards per ton, according to specification ; 
carriage and wagon tyres, 10/.; axles, 67. 10s. South 
American trade in wr material is practically ap 
Crucible cast tool steel of best quality is selling freely on 
United States, South African, Australian, and Conti- 
nental orders, the going descriptions commanding from 
401. to 701. per ton. Agents for Bessemer steel are doing 
a better business, guaranteed billets commanding 5l. 10s. 
per ton, and Siemens-Martin acid 6/. Armour-plate 
rollers are now fully employed, and are expecting further 
contracts on Government account. Makers of ordnance 
and te ectiles are slack of work. Engineers throughout 
the district are rapidly becoming busy. 





NOTES FROM THE SOUTH-WEST. 

The Electric Light at Cardiff.—At a meeting of the 
lighting and electrical committee of the Cardiff Town 
Council on Tuesday, Mr. Massey, the borough electrical 
engineer, reported the progress of the electric light in 
Cardiff. So far, he said, 14,385 yards of pipe work had 
been laid, leaving 2500 yards to c laid. The whole of 
the work would be completed by the time the machinery 
was delivered. 


More Welsh Coal.—The bottom vein of coal long sup- 
— to exist, and known as the Mardy Vein, has at 
ength been proved. It is 5 ft. in thickness, and of 
superior quality. 

The ‘‘ Agincourt.”—The Agincourt, cruiser, which has 
been in dockyard during the past twelve months under- 
going an extensive refit, and which has been supplied with 
new boilers, has been completed for active service. 
Several important improvements have been made in her 
eg Y while her armament has been strengthened by 
the addition of four quick-firing guns on her upper deck. 
The cost of her refit has been 34,000/. She will shortly 
be commissioned for foreign service. 


Welsh Coal Contract.—The French Compagnie Générale 
Transatlantique has let a contract for 250,000 tons of coal 
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required for its ships during 1894. The contract has been 
divided between the Ocean, Ferndale, Nixon’s Naviga- 
tion, and Cambrian Coal Companies. e contract prices 
range between 11s. 64d. and 11s. 74d. per ton. 


Work at Portsmouth.—The number of men to be em- 
ployed at Portsmouth Dockyard during the new financial 
year is not given in the Estimates, but it is not believed 
that there will be any material change. During the year 
which will end to-morrow (Saturday), the average number 
of hands employed at Portsmouth has been 6413, and 
the wages paid have amounted to 458,660/. A few reduc- 
tions are to be made in the Chief Constructor’s depart- 
ment; otherwise the official and salaried clerks will 
remain at the same numerical strength. There will 
be in all 279 salaried officials, drawing 48,639/., as 
compared with 290, drawing 49,3902. As regards ship- 
building, the vote allows for an expenditure of 
456,148/. upon the Majestic. For the first of the new 
line-of-battle ships, to be commenced at Portsmouth, 
138,526. is to be appropriated. This will not admit of 
very great progress being made with the vessel. For a 
second line-of-battle ship only 36,919/. is to be provided, 
and it is probable that her keel will not be laid dowa at 
all during the financial year. The cruiser Eclipse will be 
rapidly advanced, as the building slip which she occupies 
is required for laying down a new line-of-battle ship. The 
expenditure allowed on the cruiser is 150,689/. Besides 
this, the second-class cruiser Fox is to be completed, and 
the Warrior is to be refitted and brought forward for 
service. For the continuation of the new docks Nos. 14 
and 15, only 55,000/. is provided. For the commence- 
ment of these docks only 24,000/. was voted, and as the 
estimated total cost is 310,000/., it is evident that com- 
paratively little progress will be made during 1894-5. 


Dock Matters at Bristol.—The Docks Committee of the 
Bristol Town Council has adopted the following resolu- 
tion: ‘That in the opinion of this committee it would 
be inexpedient to expend a large sum of money with the 
sole object of providing accommodation for cargo boats 
of greater size than can enter the existing docks, and 
there being great division of opinion in the committee 
as to the expediency or otherwise of at present providing 
accommodation within the port for Transatlantic pas- 
senger steamers of the largest class, it is not desirable at 
present to report to the Town Council recommendin 
either of such schemes, but that the engineer be instruc 
to report in writing whether or not it be physically pos- 
sible and practicable to construct works at Avonmouth, 
affording for such ships and their passengers facilities in 
regard to dock and port accommodation equal to those 
now existing (or that will shortly be given) at Liverpool 
and Southampton, and if he be of opinion that works of 
such a character can be constructed, that he report on the 
approaches, position, and approximate cost; and, further, 
that he report what, in his opinion, isthe best scheme 
for dockising the river (also providing for the reception of 
the largest steamers), and the approximate cost of the 
scheme and the other works that would be necessitated in 
connection therewith.” 








MISCELLANEA. 

AN influential committee has been appointed for the 
advancement of the projected free harbour, or “‘ free har- 
bour stores,” at Stettin. A similar arrangement to the 
one at Bremen is likely to be decided upon. 


A paper was read before the Civil and Mechanical 
Engineer’s Society on Thursday, March 29, by Mr. A. 
Fairlie Bruce, M.I.C.E., on “‘ Cement and Concrete 
Ear as carried out for the Glasgow Corporation Water 

OrkKs. 


The Lindholmen Engineerin 
pany in Sweden, which belon to the bankrupt Motala 
Company, will now be worked as an independent concern, 
anew company having been formed for the taking over 
of the Lindholmen property. The new company will 
domiciled at Gothenburg. 


Messrs. William Reid and Co., of 112, Fenchurch-street, 
London, are introducing a ‘“‘spring coil” tube brush 
which is said to be efficient in cleaning even the Serve 
boiler tubes. The peculiarity of the brush is that each of 
the wires, in place of being straight, as usual, is coiled in 
the shape of a spring. Owing to this method of construc- 
tion, it is claimed that the wires do not become bent after 
use, 


The merchant navies of the German ports on the Baltic 
have decreased considerably during the last ten years. The 
fleet of Rostock has gone down from 311 to 153 vessels ; 
that of Wismar from 36 to 13, &c. The Stettin Chamber 
of Commerce urges, in reference to this state of affairs, 
that free harbours ought to be erected in all the German 
Baltic ports, when the North Sea-Baltic Canal is opened, 
or that in any case efficient arrangements for ‘‘ bonded 
storage ” ought to be provided. 


The value has been sworn at 102,093. of the personal 
estate of the late Mr. Thomas Hawksley, of 14, Phillimore- 
gardens and 30, Great George-street, F. R.S., civil engineer, 
who was born in Nottingham in 1807, and carried out 
water works and gas works at a Leeds, Leicester, 
Derby, Nottingham, Rochdale, and very many other of 
the principal towns throughout the kingdom. Mr. 
Hawksley, who died on the 23rd of September last, devises 
and bequeaths all his real and personal estate whatsoever 
and wheresoever to his son. 


Our American gpa gg Locomotive Engineering, 
has issued a finely — chart of an American loco- 
motive, giving the name of each separate part. Though 
primarily intended for use in the States, the chart may 
prove of interest to English engineers, since technical 
terms are not exactly the same on both sides of the 


and Shipbuilding Com- 





Atlantic, and difficulty is occasionally experienced in 
understanding American descriptions of machinery on 
this account. The charts can be obtained at the offices of 
the paper, 5, Beckman-street, New York, for 50 cents. 


The traftic receipts for the week ending March 18 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,383,514/., which was earned on 18,522? 
miles. For the corresponding week in 1893 the receipts 
of the same lines amounted to 1,315,829/., with 18, 
miles open. There was thus an increase of 67,685/. in 
the receipts, and an increase of 2224 in the mileage. 
The aggregate receipts for eleven weeks to date amounted 
on the same thirty-three lines to 14,839,9311., in com- 
 soepnee with 14,264,2427. for the corresponding period 

st year; increase, 575,689/. 

A new harbour is under contemplation at the town of 
Kiel, on account of the os completion of the 
North Sea-Baltic Canal. e town is desirous of having 
a free harbour, but this is hardly practicable, but a more 
limited institution of the same kind is hoped to be pos- 
sible. It is as yet undecided where the new harbour 
shall be located. The western coast of the Kiel firth is 
the only locality which can be connected with the town 
by rail, but the conditions are in several respects unfavour- 
able there, more especially at Friedrichsort ; it is, how- 
ever, argued that they are still greater at the Wiker Bay, 
to the south of the mouth of the North Sea-Baltic Canal. 


The engineers to the proposed London, Walthamstow, 
and Epping Forest Railway estimate the cost of con- 
structing the projected line, which will be of an excep- 
tionally costly character, and only 144 miles in length, at 
1,899,600/. The estimates show that the most costly part 
of the project will be the construction of tunnels for the 
first 34 miles of the line from South-place, Finsbury, to 
Upper Clapton, which will alone absorb 1,315,053. of the 
total cost. The quantity of land required for this part of 
the ——- is under 14 acres, but the cost of its acquisi- 
tion, together with the buildings upon it, is estimated at 
no less than 292,000/. 


The felling of trees by means of electricity has been 
carried out toa considerable extent, and has proved a 
handy and practical method. It is done by means Of a 
platinum wire stretched between two poles; the use of 
a continuously incandescent wire is much easier than that 
of asaw. In addition to the reduced amount of work, 
there is another advantage, inasmuch as there is no saw- 
dust, and the fact of the surface of the severed trunk 
being slightly charred, materially tends to preserve it. 
Electrical tree-felling saves both labour and time, the 
respective time as compared with sawing the trunks 
through in many instances being about one to eight. 


In a paper read by Mr. D. L. Barnes at the World’s 
Engineering Congress, Chicago, last year, the author 
stated that in American locomotives very high rates of 
combustion per square foot of grate surface are adopted, 
the figures ranging from 60 lb. to 200 Ib. of per 
square foot per hour. Elsewhere 70 lb. per square foot 
per hour is about the maximum, but the heavy trains, 
which form so distinctive a feature of American railway 

ractice, require a large output of steam from the boiler. 

hese rates of combustion greatly lower the evaporative 
efficiency of the fuel, and in American locomotive prac- 
tice not more than 54 lb. of water from and at 212 deg. 
Fahr. is expected per pound of fuel put on the grate. 


An interesting electrical nat Fs has been set to 
work at the Co-operative Colliery, Newcastle, Australia. 
During a heavy flood the water got beyond the existing 
steam pumps at the colliery and descended further into 
the workings to a point some 900 yards from the nearest 
available steam boiler. To erect a steam pipe of this 
length was considered unadvisable, and Mr. Reginald W. 
Tes consulting engineer, of 56, Pitt-street, Sydney, 
N.S.W., —— recommended the adoption of an 
electrical plant. e total head to be pumped against, 


be | inclusive of pipe friction, was 90 ft., but as the delivery 


ipe was only 3 in. in diameter, the effective head at the 
} rate of —— was brought up to 130 ft. The 
work was carried out Ley the Crompton Electric Supply 
Company, who provided a series-wound generator giving 
15 amperes at 300 volts. The pump is of Tangyes’ belt- 
driven type, and the pump motor is connected with the 

enerator by a 7.16 copper cable supplied by the Callender 
Coenpent . The plant is said to have exceeded expecta- 
tions, the discharge being 5200 gallons per hour, as 
against an estimate of 4500 gallons per hour. 

Deep-well water is usually held to be above suspicion of 
organic contamination, but a somewhat remarkable excep- 
tion is noted in a recent issue of the Journal of the 
Franklin Institute. The well from which the water was 
taken is situated in Southern Alabama, about 300 yards 
from the Mobile River. It is 685 ft. deep, and was lined 
throughout. The water when hy < o rose 50 ft. above 
the surface. Two samples were taken for analysis, one 
some months after the other. The first gave the following 
results : 

Free ammonia ... 0.3200 parts in 100,000 
Albumenoid ammonia 0.0120 ,, yes 
Nitrogen in nitrates... _ 0.137 °° 5 


Chlorine eco 79.767 ” ” 
Total eolid residue 171.50 a a 
Reaction of water Strongly alkaline 


The second sample gave even worse results, the albu- 
menoid ammonia being increased to .074 parts per 100,000, 
and the free ammonia to 0.6900 parts. The water had a dark 
coffee-brown colour. The circumstances of the case seem 
to preclude the possibility of surface contamination, and 
it Is suggested that the water comes from a submerged 

+ bog or swamp, several hundred feet below the sur- 
ace, overlaid with diluvial drift. 


M. Bartissol, a French contractor, has brought forward 





a new ee for completing the ill-fated Panama Canal, 
which he claims can be done in four years at an expense 
of 22.000,0007. His plans involve a much greater cube 
of earthwork than those of the Panama Commission, but 
he reduces the number of locks from a total of eight to two 
on each side. His plans provide for the summit level of 
the canal to be at from contour 20 to 30 metres, in place of 
from 34.5 to37.5 metres as proposed by the Commission. 
The difficulties of feeding this level are thus reduced, as 
the. water can be provided by a dam of no excessive 
dimensions on the Chagres River, whilst at the same time 
the level will be sufficiently high to prevent much trouble 
from the periodical floods of thisriver. The main interest 
of M. Bartissol’s plans centres in the means which he 
suggests for the disposal of the spoil. Stated broadly, he 
proposes to drive a tunnel, about 13 ft. in diameter, under 
the towpath along the whole summit of the canal, some 
64 miles in length. This tunnel is to be circular in 
section, and cement lined, and its crown would be weil 
below the intended bottom of the canal. It will com- 
municate with the upper ground by shafts at numerous 
intervals. At its upper end this tunnel will communicate 
to a channel, conveying to it water from a reservoir to be 
formed in the Chagres River, the designed discharge being 
about 1000 cubic feet per second, and the velocity of flow 
10 ft. per second. All spoil is to be shovelled into these 
wells, whence it will be conveyed by the water clear away 
from the workings. 


In a paper published in the Zeitschrift des Esterreichen 
Ingenieur und Architekten Vereines for May 19, 1893, Pro- 
fessor Melan has published an analytical investigation of 
the effect of moving loads on the stability of metallic 
bridges. The action of such a load depends upon a number 
of factors. There are several factors tending to make the 
stresses in a framework caused by a rolling load to be 
greater that under a similar load at rest. In the first place, 
vibration tends to increase the maximum deflection, whilst 
the fact that the line over a bridge is in general curved 
vertically, brings centrifugal forces into play, which may 
either increase or decrease the nominal load on the struc- 
ture. Inequalities in the road may, also, cause shocks 
which increase the nominal stresses, and finally the 
balance-weights of locomotive driving wheels may brin 
heavy excess loads on the track at regular intervals whic 
may correspond to the natural period of vibration of the 
structure. Some engineers have held that a live load 
strains a structure twice as heavily as a dead one, but 
experience and experiment show this to be an over-esti- 
mate in the case of railway bridges. M. Melan’s analysis 
leads him to the conclusion that, for main lines, a given 
live load should be increased by the following percentages 
to bring it to an equivalent statical load : 

Length of 

span m. 2 4 5 10 15 20 30 40 80 120 

Percentages 

ofincrease 80 71 67 54 44 41 34 30 23 20 
Put in the shape of a formula this percentage increase 
2600 
14 + Li3 
where L = the span in feet. 





Tue New Mar Service to Canapa.—Mr. James 
Huddart has engaged the services of Mr. R. S. White, 
who was formerly general manager of the Fairfield Ship- 
building ery ma and under whose superintendence the 
Lucania and the Campania were built, as nautical adviser 
in the construction of the steamers for the new mail 
service between Great Britain and Canada, Ib was at 
first pro that these steamers, which are to attain a 
peed | of 20 knots, should be from 8000 to 10,000 tons 
each ; but itis now contemplated to have them 10,500 tons 
each, in which case they will rank next in size and speed 
to the Lucania and Campania. In their construction a 
number of improvements with regard to boilers, machinery, 
&c., will be introduced for the first time. No ste 
towards actually forming the new company, =i, 
as already stated, is to have a capital of 2,000,000/. 
sterling, will be taken until the Bill sanctioning the 
proposed subsidy of 150,000). a year by the Canadian 
Government has been passed by the Dominion Legislature. 
This is expected to take place within the next two or 
three weeks, 





THE RatTine or Etectric LichT1Inc UNDERTAKINGS. — 
The financial progress which so many companies are 
making is beginning to excite the attention and cupidity 
of the rating authorities, with the result that assessments, 
in some instances of a most unreasonable character, are 
attempted to be put into force. We have previously had 
to direct the attention of our readers to this matter, and 
some further illustrations of the process have come to our 
notice. The Eastbourne authorities some time ago raised 
the assessment of the Eastbourne Electric Light Com- 
pany from 1601. to 796/. No doubt some increase in the 
assessment was warranted by the progress the company 
had made, but Mr. Humphrey-Davies, of the Machinery 
Users’ Association, advised that the large increase was 
altogether unjustifiable. The result of the appeal has 
been a reduction to 535/., or about two-thirds, In another 
case, also conducted by the same association, the Preston 
authorities have now offered to reduce the assessment of 
the National Electric Supply Company, Limited, from 
1096/, to 675/., but this offer has been declined, and an 
appeal to quarter sessions is intended. As Preston is 
one of the most highly rated towns in England, the aggre- 
gate rates amounting to nearly 8s. in the pound, the im- 
portance of the question will be easily seen, for as the 
rates are the first charge upon the undertaking, each 
increase of 1001. in the assessment pay means 
adding 1000/. to the debenture debt if the latter can be 
raised at 4 per cent., or 800/, if at 5 per cent, 
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THE DEBATE ON THE NAVY 
ESTIMATES. 

In our last issue we gave an account of some of 
the chief points of interest which were contained in 
the Navy Estimates for the financial year beginning 
on the first day of next month, and intimated 
that we should, this week, return to a consideration 
of the subject as affected by the debate in the House 
of Commons of Tuesday evening, the 20th inst. 

In the preliminary discussion which took place 
on the motion to go into Committee of Supply, Sir 
Edward Harland made a speech which cannot be 
regarded as otherwise than of great importance, 
even by those who may differ from the views put 
forward by the hon. member for Belfast. Sir 
Edward Harland stands as the designer of some of 
the mostsuccessful of those ocean liners, the building 
of which has shed lustre on the great era of ship con- 
struction which happily shows no sign of waning. 
If any one man can be said to stand above his 
fellows in this field, it is Sir Edward Har- 
land. Over twenty years ago he was the first 
to make a great step in advance in producing those 
splendid vessels of the White Star Line by which 
all previous records of ocean steaming were eclipsed. 
The originality and boldness of design which dis- 
tinguished those ships won the admiration of all 
connected with modern steam vessels, and the fame 
then achieved by the Belfast establishment has not 
Such being the case, Sir 
Edward’s criticisms on the design of any steamships 
cannot but fail to command respect ; but it must 


25|be remembered that the difference between the 


conditions governing the design of an ocean liner 
and a battleship, or even a cruiser, is so wide that, 
however eminent a man may be in the former 
branch of naval architecture, he must make a 
special study of the latter before his opinion can be 
accepted unreservedly. It is not to be concluded 
because such is the case that the head of the great 
Ulster yard has not devoted his attention to the 


°8| military branch of ship design, but we do not for- 
2g|get that the Belfast firm has won its position by 


the production of merchant vessels. Sir Edward 


go | Harland claimed, in his place in Parliament, that 


‘*he was sure, if the shipbuilders of the country 
were to give an opinion, they would, in many cases, 
indorse the statements he was about to make.” 
And he then went on to say that ‘‘he unhesitat- 
ingly condemned the relative proportions of all the 
ironclads and all the cruisers we had built in this 
country during the last few years.” In regard to 
battleships, Sir Edward said, according to the 





Times report, ‘‘ those we now have are behind time 
in efficiency, many are bad sea vessels, and the 
disasters which have lately happened to three of 
them give evidence that the present design is not 
up to the standard required.” ‘‘ As far as their 
seaworthiness is concerned, it appeared that these 
vessels are wretched sea boats compared with 
the mercantile marine.” The chief count upon 
which Sir Edward based his indictment was 
that the big war vessels of the Navy are ab- 
surdly short. He recommended for battleships 
a length of 450 ft., a breadth of 70 ft., and 
a depth of 42 ft., as against the Admiralty 
specification of 390 ft. in length, 75 ft. width, 
and 45 ft. depth. Cruisers Sir Edward would 
wish to see built of a length of 530 ft., a 
breadth of 68 ft., and a depth of 43 ft., in place of 
the dimensions settled by the Admiralty, in which 
the length is 500 ft., the breadth 70 ft., and the 
depth 45 ft. An Atlantic liner, he pointed out, 
of 70 ft. beam would probably be 650 ft. long, so 
that the length he recommended for battleships 
was 200 ft. shorter than in the ocean-going merchant 
vessel of the highest class. 

Sir Edward early achieved success with long 
and comparatively narrow ships, and it is easy to 
understand that he should uphold vessels of this class. 
Naturally he remembers how his early ships vindi- 
cated the theories by them translated to reality, 
and how the prognostications for evil of his oppo- 
nents and rivals were brought to naught ; indeed, 
some of those who spoke as if the early White 
Star boats would go down head foremost in the 
first Atlantic gale, were not slow to profit by 
Sir Edward’s foresight and his true knowledge of 
the conditions to be met. It will not, of course, 
be thought that we wish to state Sir Edward Har- 
land achieved success simply by narrowing and 
lengthening his ships. There were many other 
points which happily were considered, and his 
adverse critics of early days were so far right, that 
if they had proceeded simply on the lines they con- 
cluded Sir Edward had followed, their ships 
might have come to very signal grief in the pro- 
verbial ‘‘ first Atlantic gale.” Sir Edward, how- 
ever, did not have to devise a floating structure 
which was to be primarily a fighting machine. His 
ships had not to be defended by a belt, more or 
less ‘‘ continuous,” of massive armour. He had 
not to dispose of some of his chief weights so that 
they might afford a commanding gun-fire ; and in 
regard to manceuvring powers, he had to consider 
vessels whose chief functions were to steam practi- 
cally straight ahead from shore to shore, and which, 
when entering a port or crowded haven, might pro- 
ceed at slow speed or have the assistance of auxiliary 
vessels. In regard to the latter point, Sir Edward 
referred to the manner in which large steamers 
would get to their anchorages in the crowded 
Mersey. Naval officers, he was sure, would say 
they would not like to try it. So far as handling 
of the ship was concerned, since the introduction 
of the twin-screw the objection to length had 
vanished. Perhaps Sir Edward will furnish details 
of the circles in which typical Atlantic liners can 
turn, so that comparison can be made with known 
data in regard to Her Majesty’s ships. 

There can be no doubt but that length is a most 
important and valuable element in the design of any 
vessel, be it battleship, ocean liner, cargo steamer, 
or sailing vessel; in fact, so paramount have its ad- 
vantages been considered, that it has been used as 
the only factor in classing racing yachts. Still, 
this good thing—like most good things in this im- 
perfect world—has to be paid for, and certainly 
its price in a battleship is a heavy one. Sir 
Edward Harland would necessarily assent to this 
proposition, but his contention evidently is 
that the cost is not too great; in fact, the gain 
would be worthy of its price. It may be Sir 
Edward Harland is right, and the designers of 
warships are wrong, but in any case the floor of the 
House of Commons is not the place—as was pointed 
out—for the issue to be fought; although Sir 
Edward was quite within his right in raising it in 
the debate. The Parliamentary Secretary, later in 
the evening, twitted Sir Edward with not tackling 
the Director of Naval Construction at the recent 
meeting of the Institution of Naval Architects, and 
Sir Edward gave a sufficient reason for not follow- 
ing that course, inasmuch as he was engaged, at 
the time Mr. White’s paper was read (a paper 
strictly germane to the present subject), upon his 
duties in connection with the Royal Commission 
on Labour, The attack now commenced on the ship- 
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designing department of the Admiralty should, 
however, be followed up elsewhere, if Sir Edward 
Harland wishes to convince the country that he 
is thoroughly in earnest. His great reputation 
as a ship-designer, and the position of high 
public trust he occupies in having obtained the 
suffrages of an important parliamentary con- 
stituency, throw on him a responsibility which he 
cannot avoid, and having raised misgivings in the 
public mind as to the efficiency of those vessels 
upon which our national existence depends, he is 
bound in honour to support his general statements 
by particular instances, and to carry the matter to 
an issue in an arena where he can be met and 
answered by those he puts on their defence. For- 
tunately such an arena is available. The forthcoming 
summer meeting of the Institution of Naval Archi- 
tects is to be held in Southampton, near the 
greatest naval port in the kingdom; and it is 
certain that the Council of the Institution—of 
which body Sir Edward Harland himself is a dis- 
tinguished member—would gladly welcome a paper 
from his pen on the dimensions of war vessels. 
Sir Edward has proved himself in the past no 
carpet knight, and he is little likely now to throw 
down his glove only within the safe precincts of the 
House of Commons. 

Even in that privileged arena, however, there 
was one champion of the warship designers able to 
meet the charge ; another Sir Edward, the veteran 
of many a tough contest waged with that very 
department at which the member for Belfast was 
tilting so vigorously. Sir Edward Harland had 
said he would produce a ram that would stand going 
full speed into a ship steaming 15 knots; and Sir 
Edward Reed, evidently speaking with the remini- 
scences of early days strong in his mind, felt sure 
that if his hon. friend produced to the Board of 
Admiralty a ram able to stand a collision with a 
vessel going 15 knots, the Board would have no 
hesitation in adopting a ram bow of such a 
type. Sir Edward Reed further urged that Sir 
Edward Harland had failed to grasp the funda- 
mental difference between a battleship and a cruiser. 
‘*As a naval designer, his hon. friend ought to 
know that when dealing with deck = the 
designer was at liberty to make his ship what 
length he pleased. . . . But when he came to deal 
with battleships, when he was going to put 18 in. 
of armour on both sides, was the length of the 
ship then of no consequence?” Sir Edward Reed 
naturally dissented from Sir Edward Harland’s 
contention as to the overwhelming value of 
length in battleships ; and gave an instance from 
his own experience in regard to a ship 300 ft. long, 
which accomplished the same results as one 400 ft. 
long ; the armour, armament, engine and _ boiler 
power being the same in each case, while the cost 
of the former was 100,000/. less than that of the 
latter. In spite of this, Sir Edward Reed was ‘‘not 
sure whether in these days the naval mind would 
not be brought to the acceptance of much greater 
lengths in Her Majesty’s ships than we yet 
see.” 

The discussion was taken from the region of ship 
design by Mr. William Allan, who was willing to 
leave the construction of men-of-war to the Admi- 
ralty, but was not by any means content to intrust 
the manning of them to the same authority. “A 
man-of-war at the present day,” he said, ‘is a 
great factory, and it is manned by engineers 
who give to the ship her value.” It is needless to 
say how cordially we agree with the member for 
Gateshead, after the opinions frequently put for- 
ward in these columns, and we are glad to see that 
the present Government appear to be awaken- 
ing somewhat to the fact that an engine-and-boiler 
Navy has taken the place of the old mast-and- 
sails Navy. Mr. Allan’s speech appeared largely of 
the nature of a series of apothegms, many of which 
might well find a place in the Admiralty common- 
place book. ‘Ships can be built, but not men.” 
‘*A man’s pay should be proportionate to his 
responsibilities.” ‘‘It is impossible to convert a 
man-of-war into a merchant vessel, or a merchant 
vessel into a man-of-war.” ‘‘It is waste of 
time to compare the liner to the battleship.” ‘The 
rolling of a ship is the natural consequence of her 
being at sea, and it is impossible to prevent it.” 
‘‘Naval wars of this country will be engineers’ 
wars.” ‘* We look too much to our ships, and too 
little to our men.” ‘‘A man had better break 
stones than serve as an assistant engineer.” ‘‘In 


the interests of national strength and security, 
Governments should do away with gross anoma- 





lies.” ‘‘ Shame on the department that is re- 
sponsible!” 

After Mr. Allan’s rhetorical periods, Mr. Penn’s 
statistics showing the need of more engineers in 
the Navy appeared somewhat mild at first, but 
they carried conviction with them. Mr. Allan had 
compared the ‘‘ miserable pittance ” of 1301. a year 
with the salary of 2601. which a naval chaplain re- 
ceives, and Mr. Penn pointed out a very substantial 
grievance which has caused much dissatisfaction of 
late amongst engineer officers. This is the suspen- 
sion of the rule affecting optional retirement at 
fifty years of age. ‘‘ The engineer officer who puts 
in the proper amount of service is entitled, at fifty 
years of age, to 4001. a year on retirement, but, if 
he is retained in the service against his will, he 
receives only 4011. 10s., so that he is called upon to 
serve a further five years for the extra sum of 
1l. 103. a year.” As the difficulty of finding engi- 
neer officers for commissioned ships is now so great 
—owing to the poor outlook in the service—the 
extra service is largely required, and the injustice 
thus done to engineer officers is manifest. It is, 
however, only one instance out of many, and the 
subject is one to which we propose shortly return- 
ing once again, so we may leave it for the present. 

Mr. W. R. Cremer carried the debate again into 
quite another quarter. Everyone must sympathise 
with the member for Haggerston in his desire to 
bring about an era of universal peace and brotherly 
love amongst the nations of the earth; but pro- 
bably few responsible persons would strive to 
attain that end in the way Mr. Cremer proposes. 
Briefly he would cut down the Navy Estimates 
apparently to something approaching vanishing 
point, for he ‘‘does not believe that every other 
nation in the world is our natural enemy,” although 
‘*other nations have very naturally imitated the 
foolish and wicked example set by us four or five 
years ago.” There are some persons, as well versed 
in foreign politics as Mr. Cremer, who think that 
‘*the foolish and wicked example of four or five 
years ago” was largely the means of averting the 
chance of what all agree in regarding as one 
of the direst calamities that could befall 
civilisation, namely, a great European war. 
The need to this country of a strong Navy is 
to most of us so apparent that to advance any 
arguments in support of it appears a waste of 
time. But Mr. Cremer tells us that 470 represen- 
tatives of working men, officers of various organi- 
sations in different parts of the United Kingdom, 
signed a protest against the proposed increase of 
expenditure on the Navy. It would be instructive 
to know on what grounds these representative 
working men base their opposition to adequate 
naval expenditure. Mr. Cremer tells us of good- 
will that exists between working men of different 
countries, and doubtless he speaks from experi- 
ence. But are we to take the pleasant things 
said by delegates to each other at interna- 
tional conferences as a guarantee of peaceable 
intention that will endure sufficiently to warrant 
us in rendering ourselves defenceless? Is Mr. 
Cremer sure that the people he meets abroad are 
sufficiently powerful to rule the policy of their 
respective countries, and is it certain that their 
amiable professions towards the working class of 
England might not be forgotten in their desire to 
give a lesson to Englishmen who are not of the 
working class? If Mr. Cremer had been in Paris 
when the whole population — working classes 
amongst the rest—were shouting ‘‘ a Berlin!” he 
would not, perhaps, be quite so certain of the 
absence of national feeling amongst civilised man as 
he now appears to be ; yet that was less than twenty- 
five years ago, and we have had many like manifesta- 
tions since, although none on so largea scale. Mr. 
Cremer advocatesan appeal to other Powerstodisarm. 
There are some appeals so impolitic that it is better 
to leave them unmade. It may be that this is not 
one of that class (considering the immense gain 
that would result from success), but that such an 
appeal would be useless is the opinion of those best 
ab e to judge upon these matters, and there is no 
reason why they should not be given credit for sin- 
cerity. Undoubtedly a big navy ora big army is 
a burden to a nation, as everything must be that 
diverts human labour froma useful end. So long as 
we have peace—if we could be assured that peace 
would continue always—our Navy would be not only 
a burden, but an evil without excuse; but, as things 
exist, can Mr. Cremer and his friends so far depend 
on the honesty and amiability of those monarchs, 
potentates, and rulers who have at present com- 





mand of military resources which could reduce the 
people of this country to a state of starvation if our 
own defences were absent? It has been well said re- 
cently that our Navy stands between the people and 
conscription. This is a practical point which all 
classes might with advantage bear in mind. 

The reply to Mr. Cremer’s appeal for a reduc- 
tion of naval armaments was as much a sur- 
prise, in regard to the quarter from whence it 
came, as was the vindication of Admiralty designs 
by the champion who rose in their defence. 
The Chancellor of the Exchequer agreed—as all 
must—with the member for Haggerston in his 
abstract statements in regard to the blessings of 
peace, but added that he ‘‘had always been a strong 
advocate of the supremacy of the British Navy.” 
He showed, by most cogent reasoning, that with a 
weak Navy we should have to depend on foreign 
alliances for protection, and that an alliance of 
this nature must be of a reciprocal character, so we 
should always be liable to be drawn into the 
quarrels of others. ‘‘If you have a superior Navy 
you may have as great a guarantee of your own 
neutrality as the Atlantic Ocean affords to the 
United States. I desire that the Navy should be 
strong in order that we may not be called upon to 
combine in matters in which we have no interest, 
simply from want of strength to support our own 
independence.” It is reassuring to know that such 
sound views prevail at the Treasury ; it is to be 
hoped this statesmanlike principle will find expres- 
sion in deeds as well as words. 

On the votes for personnel being brought forward, 
Sir U. Kay-Shuttleworth discussed the Estimates 
in the manner usual with the representative of the 
Navy in the House of Commons. We dealt with 
the figures in our last issue, and there is little left to 
add. The Parliamentary Secretary made a very lame 
excuse for the policy of not revealing the five years’ 
programme, which he states has been duly settled at 
Whitehall, his only apology for secresy being that 
a statement of what was to be done would excite 
the rivalry of other Powers; but as he stated 
‘that one party is quite as alive as the other to 
the paramount duty of maintaining our strength on 
the sea,” and that ‘‘ nothing which any other State 
can do will prevent our maintaining the security of 
our commerce, the defence of our possessions 
throughout the world, and the command of the 
seas ;” other States may guess pretty well what the 
programme of the present Government will be, so 
long as it remains in power. Indeed, there is a 
fear that these bold, though unimpeachable, senti- 
ments may be construed by other Powers rather 
more liberally than they will be by the present 
Government; and a provision for the unknown 
may lead to a greater inflation of foreign navies 
than would take place were the Government to 
declare their policy. Lord George Hamilton, in 
reply, did not make a partisan attack on his suc- 
cessor's policy, though his analysis of the figures 
tended to show that the programme is not 
quite so strong as it at appeared at first blush ; 
a feeling which has gained ground during the 
ten days that have elapsed since the Estimates 
were published. A close study of the figures 
leads to an unpleasant feeling that the naval 
policy for this year has been skilfully framed 
with a view to meet the present popular demand, 
and yet to afford convenient climbing-down facilities 
for future use. However, it would be unjust to dis- 
credit the Government with such tactics in advance, 
but the fact that they are rendered comparatively 
easy should make us doubly alert, for, in spite of 
all the fine phrases of both sides, ‘‘ Integrity of the 
Empire,” ‘* Protection of commerce,” ‘‘ Supremacy 
of the Navy,” and so forth, there is no trusting 
parliamentarians who have places to keep. 





THE ECONOMY OF THE EIGHT- 
HOURS DAY. 

HirueErro the advocates of the eight-hours work- 
ing day have only been able to produce general 
arguments in favour of their contention ; but Mr. 
William Mather, M.P., the head of the well-known 
firm of Messrs. Mather and Platt, Limited, Salford, 
has this week published a most complete report on 
the economy of the eight-hours day, as the result of 
a year’s experience in his works. In February of 
last year the firm, which employs 1200 men en- 
gaged in the different trades associated with an 
engineering work, decided to work 48 hours a week 
instead of 53 hours, allowing the workmen to enjoy 
** a good solid meal with their families before leav- 
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ing home.” The week’s wage was to remain as 
before, and an appeal was made to the men for 
‘‘greater punctuality and increased energy and 
interest during the shorter hours,” the contention 
being that by this means there would be greater 
certainty of the economy being established 
—of proof being afforded that the aspirations 
of the men ‘‘are perfectly consistent with the 
maintenance of the welfare and prosperity 
of the engineering industry.” The change was 
therefore made with a desire on both sides to attain 
the desired end, without which, probably, the same 
result might not have been secured. In other 
words, the men recognised that a 48-hours week, 
with the wage formerly given for a 53-hours week, 
was only possible with a production equalling that 
of the 53-hours week, and, as we shall presently 
show, they produced this output. This point is 
important fortwo reasons. Firstly, the eight-hours 
day has, asa rule, been advocated on the ground that 
it would absorb many of the unemployed men now 
unable to find work because of the longer hours 
obtaining. The experience of Messrs. Mather’s ex- 
periment proves the opposite, and thus the political 
and labour agitator can find no encouragement from 
the report before us. Secondly, it is proved that 
there must be mutual effort, and that without it 
there cannot be success. 

The data have been carefully worked out, so that 
thorough reliance can be placed in the result. 
No overtime was worked, otherwise an element 
not easily calculable would have been introduced, 
and a competent accountant was employed taking 
data daily. The wages cost is the first point con- 
sidered in detail in Mr. Mather’s lucid report. 
The standard of comparison was the ratio of wages 
cost to production, compared with the average for 
the preceding six years. One difficulty was the 
fluctuation in prices, and it is pointed out thai 
during the past year prices were considerably 
lower than in some former years, so that the ratio 
of wages cost to production is probably greater 
than it would otherwise have been, but the fact 
that the proportion of wages cost to the produc- 
tion was only 0.4 per cent. greater than in the six 
proceding years, is the more satisfactory, because 
it is compared against a period having good, bad, 
and indifferent years, so far as prices are con- 
cerned. The greater load of fixed charges tends to 
increase th‘s greater cost, but, on the other hand, 
there was economy in gas and electric lighting, 
wear and tear of machinery, engines, gearing, 
fuel, lubricants, &c. The balance on these ex- 
penses, the report states, is in favour of the 
change, and is suflicient to counterbalance the 
debit of 0.4 per cent. in the increased wages cost. 
One important contributory to this result is a 
great diminution in the lost time. The men start 
work at 7.45, and have an hour at mid-day for 
dinner. All men therefore start at once, so that 
the machine power is fully occupied, and thus 
there is little waste in this direction. Moreover, 
one man absent may result in the remaining 
members of the gang being unable to do efficient 
work, or, perhaps, any work at all. The time lost 
without leave in the 53-hours week was 2.46 per 
cent., whereas in the 48-hours week it was found 
to be only .46 percent. The loss due to absence: 
of men is not easily calculable, but it accentuates 
the advantage of the 48 hours. 

It is not so easy to arrive at the exact result 
where the men are on piecework, but it should not 
surprise any to learn that the amount of work done 
does not decrease in the same ratio as the hours em- 
ployed, although it is true that a man on piecework 
does his best. He may work diligently for seven 
hours, but cannot, even at his best, be as vigorous 
in the eighth or ninth as he was in the first 
hour. Messrs. Mather, in arriving at their result 
on this matter, divided the year into three parts of 
approximately equal length. In the first period 
the surplus over day rates was 1.76 per cent. less 
than the standard piecework wages ; in the second 
period, 1.58 per cent. loss; and in the third period, 
0.78 per cent. less, the average for the year 
coming out 1.41 per cent. less than the standard. 
The reduction in the hour's work was about 
10 per cent. These figures show, says the report, 
that as the year advanced there was a steady 
adaptation to the altered conditions; but it 
is difficult to read this meaning out of them. 
Certainly it would have been better, if it had been 
possible, to make the comparison with correspond- 
ing periods in previous years rather than with 
different seasons of the same year. In any case, 





the result for the year is favourable. Moreover, 
some reductions in rates were made towards the 
end of the year which account for some of the 
less sum earned. Indeed, the difference, accord- 
ing to Mr. Mather’s calculations, is probably 
only 0.5 per cent. less in wages earned by 
piecework in previous years, against the 10 per 
cent. less time worked. This decrease in wages, of 
course, means less production ; butas the total out- 
put of the works during the trial year was greater 
than that of previous years, the diminution in 
production of the pieceworkers must have been 
more than compensated for by extra production on 
the part of the timeworkers. This, therefore, 
clearly gets rid of the theory that the eight-hours 
day means an extension of the field for the employ- 
ment of men at present out of work. 

Mr. Mather is quite entitled to conclude that 
his experience justities him in making the change a 
permanent one, and probably firms similarly cir- 
cumstanced and with equally intelligent workmen 
could readily adopt his attitude. That this latter 
condition is desirable is shown by the appeal to the 
workmen in intimating the permanency of the 
48-hours week—that ‘‘ the continuance of the good 
habits which have marked the past year are essen- 
tial to continued contentment with the new 
system.” The decision of the Government to 
adopt the eight-hours day in the gun factories, 
arsenal, and dockyards was the result of an exami- 
nation of the complete data collected by the 
Salford firm, a fact which not only guarantees 
the authenticity of the conclusions indicated, but 
sets the proper value on the claim of some members 
of the Government to have shown to manufacturers 
the desirable example. But notwithstanding their 
confidence of the efficacy and economy of the48-hours 
week, the firm very properly discourage legislation. 
‘* Mutual responsibilities and mutual benefits can 
only be secured by mutual arrangements,” is almost 
atruism. The firm are ready and cordial in their 
acknowledgment of the mutual support and help of 
the trade union, the Amalgamated Society of Engi- 
neers, who have throughout encouraged their men in 
the effort to establish the efficiency of the eight-hours 
day. But would equal success attend the effort where 
the principles of the new unionism were trium- 
phant? Moreover, it is even doubtful if the same 
results could be got as in the Salford Engineering 
Works in some industries where mechanical ap- 
pliances very largely predominate. Messrs. Mather 
employ pattern-makers, joiners, moulders (iron and 
brass), smiths, coppersmiths and tinplate workers, 
engine fitters, millwrights, electrical mechanics, 
turners and fitters, brass-finishers, boiler-makers, 
planers, drillers, borers, machine-tool men, and 
labourers. But where power looms are worked it 
is not so easy to appreciate that there would be the 
same economy, unless, of course, in the shorter 
day a man could attend more machines. There are 
other cases which might be mentioned where the 
results of the year’s trial in the Mather works can 
scarcely be regarded as a criterion; so that 
while they go a great way to establish that 
in some trades an eight-hours day need not 
endanger successful competition with the foreigner, 
they do not by any means justify anything approach- 
ing a universal eight-hours day. Nor do Messrs. 
Mather take this view. Moreover, their experiment 
establishes the fact that mutual effort suffices. 
The cry for legislation to settle the conflict between 
the natural and laudable aspirations of working men 
and the fears and doubts of employers, is, says the 
report, a danger to the whole field of industry. A 
rigid law passed by members of an Imperial Legisla- 
ture, whose votes are often given hap-hazard, or for 
party reasons, or for ‘‘a safe sea,” can never pro- 
vide a remedy for such conflicts as those which arise 
in the industrial world in connection with the com- 
plex questions of wages and hours of labour. 





SIR PHILIP CUNLIFFE OWEN. 

THE death of Sir Philip Cunliffe Owen will be 
deplored by many thousands of British industrials 
who had been brought into close contact with 
him at International Exhibitions, and who never 
found him wanting during those periods of difficulty 
and high pressure. Few persons are privileged to 
leave behind them as wide a circle of friends and 
admirers, or so successful a record as Sir Philip 
Owen, and his death can be regarded as no 
ordinary loss, although he had for some little 
time past resigned his active official life. Since 
1855 to the date of his death Sir Philip Cun- 





liffe Owen was closely associated with Exhibition 
work, and since 1873 he occupied the elevated 
position, as Sir Henry Cole’s successor, of Director 
of the South Kensington Museum. Tohim may be 
ascribed the organisation of that splendid Institution, 
as well as the establishment of the Bethnal Green 
Museum, the extent and completeness of which are 
but little realised at the west end of London. From 
its commencement, the career of Sir Philip Cunliffe 
Owen was strictly an official one, and it is an 
evidence of his great powers that forty years of 
Government routine had failed to hamper him with 
the bonds of officialism. Captain Cunliffe Owen, of 
the Royal Navy, intended that his son should 
follow the same profession in which he had won 
reputation, and for five years he wore midship- 
man’s uniform in active service, but his health was 
not equal to the calling, and he retired in early 
youth to turn to some more congenial work. This 
was shortly after the brilliant success of the first 
World’s Fair of 1851 had encouraged the Prince 
Consort to persevere in the great work with which 
his name will be always associated ; the Science 
and Art Department was the embodiment of the 
Prince Consort’s scheme, but the primitive home 
of that department, which was destined to develop 
into the magnificent buildings it now occupies, 
had not been commenced when young Owen took 
service under Sir Henry Cole. <A very few 
years later, the first opportunity offered that 
laid the foundation of a great reputation. Paris, 
in 1855, followed London’s example of 1851 ; 
an important British section formed a part of the 
first French International Exhibition, and a situa- 
tion of superintendent was given to Owen. One 
can easily imagine that he was admirably well 
adapted for this position, and that the potential 
ability and energy within him, made themselves felt 
for the comfort and well-being of the exhibitors 
placed under his charge. Exhibitions, great and 
small, had a freshness and attractiveness in those 
days, when medals and jury awards were worth 
striving for, and the calling of the exhibition- 
monger was unknown. Owen saw the path fora 
great career opened to him at the Palais de ]’Indus- 
trie in 1855, and he followed it steadfastly to the 
last, winning honours and friendship as he went. 
An accomplished linguist, a born diplomat, possess- 
ing an experience rare in those early days, and 
allied by marriage to a distinguished German 
house, Philip Cunliffe Owen was richly equipped 
with natural and acquired gifts to perform the 
important duties of promoting English industrial 
progress abroad, and to safeguarding British 
commercial interests. The record he had made 
at Paris in 1855, coupled with the fact that 
in 1860 he was appointed Assistant Director at 
South Kensington, under Sir Henry Cole, naturally 
led to his being elected to fill the important position 
of Director of the Foreign Sections at the London 
International Exhibition of 1862. The tact, patience, 
and sympathy he-brought to bear upon this task, 
combined with his great ability and energy, estab- 
lished his foreign reputation, and made it evident 
that at all future exhibitions held within the limits of 
his activelife, the voiceand influence of Owen must be 

redominant. Naturally he went to the second Paris 

xhibition of 1867, thistime not as a superintendent, 
but in charge of the entire British section. It must 
have been a period of well-deserved triumph, and his 
administration was certainly a pleasant one, not only 
for the exhibitors, but for himself. The British Go- 
vernment was very liberal, and more than 120,000/. 
were granted to uphold British interests on the 
Champ de Mars. It was much the same story eleven 
years later at the great Paris Exhibition of 1878. 
Very many remember with what credit this 
country was represented on that occasion, when 
money was again plentiful, and exhibits numerous. 
But, as every exhibitor knows, a generous treasury 
is not the only, nor indeed by any means the most 
important, element in the successful administration 
of a foreign section. What is of vital moment is 
the character of the executive chief. He must com- 
bine experience, tireless energy, unlimited tact, 
patience, and geniality ; he must be all things to 
all men ; his ears must be open to all the grievances, 
real or imaginary, of the exhibitor, and he must be 
ever ready to attempt to remove the one or explain 
away the other ; his eye must be everywhere, and 
he must show by his constant presence that he is 
worthy of the great trust reposed in him ; and with 
all these qualities must be combined inflexibility of 
purpose, boldness of action, and promptness in 
decision. British exhibitors who have enjoyed the 
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advantage of Sir Philip Owen’s management will in- 
dorse our statement that he possessed these quali- 
ties, and more than that, those who knew him best 
can testify that the geniality was real, the sympa- 
thetic nature ever rang true, the warmth of interest 
in the smallest exhibitor, was never simulated. The 
epoch of exhibitions will pass away without such a 
one as Owen coming again amongst us, and his 
name in connection with them will remain famous, 
not in this country only, but throughout the world. 
But although Cunliffe Owen’s more brilliant 
triumphs were those of Paris, 1867 and 1878, and 
perhaps that of London, 1886, to our mind his real 
greatness shone out most brightly during the 
troublous period of Vienna in 1873. His enemies 
~—for of course Sir Philip Cunliffe Owen had 
enemies, and the bitterest of them were those who 
owed him the deepest debt of gratitude—accused 
him of lavish extravagance; even his friends 
(and surely few men have passed away leaving 
behind a longer and a truer list) considered that 
he carried open-handed generosity to a fault. 
Let us recall the story of 1873. Twenty years 
after the first great International Exhibition—the 
World’s Fair of the Prince Consort—the Archduke 
Ranier announced that an International Exhibition 
of the arts, industries, and sciences would be held 
in Vienna in 1873, and all the nations of the world 
were invited to attend. The following March the 
Austrian Ambassador, Count Beust, informed Her 
Majesty’s Secretary of State for Foreign Affairs, of 
the great anxiety of the Austrian Government that 
Great Britain should be worthily represented at 
the approaching exhibition. In accordance with 
the desire expressed, a Royal Commission was ap- 
pointed. This Commission was narrowly restricted 
in its financial power ; only 60001. had been voted 
by Parliament, and this sum would barely suffice to 
yay very limited office expenses in London and 
enn and to inform British manufacturers of the 
nature and scope of the exhibition. The Commis- 
sion was a most distinguished one, having H.R.H. 
the Prince of Wales as its president, and consisted of 
fourteen members, with Mr. Philip Cuncliffe Owen 
as secretary, appointed to this post, not by the 
members of the Commission, but in Her Majesty’s 
Warrant. By virtue of this Royal appointment 
the labour and responsibility of creating and con- 
trolling a creditable British section fell on Cun- 
cliffe Owen. To achieve this result he had at his 
disposal a sum of 6000/., and he was handicapped 
by the fact that, for the first time, exhibitors were 
to be charged for the space they occupied by the 
Exhibition authorities. It was not a large tax, 
amounting to less than 2s. a square foot in the 
front part of the buildings, and falling to about 3d. 
a foot in the parks. Still it was an innovation 
objectionable to the British exhibitor, and the pre- 
judice it occasioned had to be overcome by tact 
and perseverance. At a later date the Government 
grant was increased to nearly 29,000/., but this 
addition proved entirely inadequate to meet 
the expenses associated with the administration 
of what proved to be an important British 
section. The strong personality of Sir Philip 
Owen enabled the Commission to make good 
the deficiency, It was he who influenced the noble 
generosity of Sir Richard Wallace, and induced 
him to take the whole charge of the Fine Art 
exhibit, which, it will be remembered, was a highly 
successful one. Following this example, other 
members of the Commission subscribed liberally to 
meet certain necessary charges, which alone enabled 
the British portion of the exhibition to be opened in 
a state of completeness on May 1, 1873. It was Sir 
Philip Owen who arranged, to the benefit of exhi- 
bitors, facilities for transit for themselves and their 
goods, at rates unheard of before that time, and it 
was he who, after the close of the exhibition, 
and a triumphant record for the British section, 
collected and issued four volumes of closely- 
printed reports, covering — 3000 pages. 
There were about 800 industrial exhibitors, and it 
will be remembered by many that the icultural 
and live stock groups were essentially worthy 
of the high reputation of England. Quite apart 
from the pecuniary assistance Mr. Owen managed 
to obtain for the benefit of the section, nothing but 
the most rigid economy and watchfulness, combined 
with great ability and skill, enabled him to carry 
his work to a successful conclusion, having satisfied 
nearly all, and leaving behind him, on the part of ex- 
hibitors and officials, the most pleasant associations. 
The record of the British section of the Vienna 
Exhibition contains a complete refutation of the 





charge of reckless expenditure that has been 
raised against the exhibition management of Sir 
Philip Cunliffe Owen. 

It was in 1873 that he succeeded Sir Henry Cole 
as Director of the South Kensington Museum, a 
post he retained till the time of his retirement, a 
year ago, finding leisure at not infrequent in- 
tervals for taking a responsible part in exhibi- 
tion work. His reputation in the United States 
was assured in 1875, when, as Executive Com- 
missioner for Great Britain at the Centennial 
Exposition of Philadelphia, he visited that 
city officially. All the preliminary work of the 
section at that Exposition was done by Sir Philip 
Owen, who, however, retired from the work before 
the buildings were opened to the public. A recent 
experience showed us that, brief as his visits to 
America were, his name alone is still remembered 
by Americans, in connection with the British 
Section of 1876. We have already spoken of the 
Paris Exhibition of 1878, and the Indian and 
Colonial Exhibition of South Kensington is fresh 
in the minds of all ; it was as a recognition of his 
distinguished services at this exhibition that he 
was created a K.C.B. The Government did not 
recognise the Paris Exposition of 1889, and for 
this, if for no other reason, Sir Philip Owen would 
have been unable to take any part in that cele- 
bration ; but his experience and counsel were 
always at the service of those actively engaged, 
and it was to no small extent due to his 
guidance and advice, that Sir Polydore de 
Keyser was enabled to do so well, with limited 
means, and under conditions of exceptional difti- 
culty, as he did at Paris in 1889. As a member of 
the British Royal Commission of the Columbian 
Exposition, Sir Philip Owen, until a year ago, took 
an official part in the administration. Before that 
Commission was formed, he, together with General 
Donelly, were consulted by the Government, and 
the Department of Science and Art would probably 
have accepted the responsibility, had not Sir Philip 
considered that the grant of 25,000/. was wholly 
inadequate ; he stated that 60,0007. would be re- 
quired, and it will be remembered that the grant 
was subsequently raised to that sum. If the larger 
sum had been voted in the first instance, there is no 
doubt that once more Sir Philip Owen would have 
accepted the position of Foreign Commissioner at 
Chicago, and the section would have been placed 
under his wise and sympathetic control. It is 
very doubtful, however, whether he could have 
withstood the fatigue of the work involved, for 
his health was already failing, and the time of 
his retirement was at hand. His term of ser 
vice at South Kensington expired last year, and 
though he had intended to remain at his post 
still for a short time, a dangerous and sudden illness 
precipitated the abandonment of the position he 
had so ably filled for twenty years. For the last 
twelvemonth his life had been full of suffering, 
borne with cheerfulness and resignation, in the 
full knowledge of the approaching end to a long 
career of usefulness. Perhaps it was better that 
he has been spared years of enforced inactivity, and 
was taken from us when his work was done, 
crowned as it has been with many honours, and 
the love and esteem of many friends. The esteem 
and the honours had been fairly won, and not, as it 
too often happens, gained through accident or influ- 
ence. The list would be too long for us to give 
here, but we may mention some of the more 
conspicuous. In 1873 he was made a C.B., 
and after the Paris Exhibition of 1878 was created 
K.C.M.G. and0.I.E., while at the closeof the Indian 
and Colonial Exhibition he received the distinction 
of K.C.B. Of foreign orders he possessed an end- 
less variety (including the Grand Officer of the 
Legion of Honour), and decorations from almost 
every country in Europe. Her Majesty the Queen 
and H.R.H. the Princess of Wales sent touching 
tributes of their regard to Sir Philip Cuncliffe 
Owen’s grave, which was fovea by many 
friends, by whom, as by a far larger circle, he will be 
always remembered as essentially a man of his time. 








NOTES. 

Tue ConTRACTS FOR THE NEW BarttLEsHIPs. 

Tue Admiralty have given out the contracts in 
connection with the battleships to be built under 
the new programme. Seven battleships, in all, are 
to be laid down within the next financial year, and 
of these two are to be constructed and engined by 
contract—one by Messrs. James and George Thom- 





son, Limited, Clydebank, and the other by Messrs. 
Laird Brothers, Birkenhead, both firms having a 
reputation, not only for satisfactory work, but for 
expedition in its completion. Messrs. Thomson, 
it may be remembered, completed the Ramillies 
within a shorter period of time than has been taken 
by any other private firm for a line-of-battle ship, 
and their performance compared satisfactorily even 
with the building of the Royal Sovereign in the 
Royal Dockyards. Five battleships are to be laid 
down in the Dockyards—two at Portsmouth, two 
at Chatham, and one at Pembroke. With three of 
these fairly satisfactory progress during the year is 
anticipated, and the machinery has been ordered— 
that for one of the vessels from Messrs. Humphrys, 
Tennant, and Co., London; fora second vessel, 
from Messrs. Harland and Wolff, Belfast ; and for 
a third, from Messrs. Hawthorn, Leslie, and Co., 
Newcastle-on-Tyne. The engines for the two other 
battleships to be built in the Dockyards will be 
given out to contract later. These battleships, it 
may be added, are of the Majestic type, and are 
10 ft. longer and of correspondingly greater displace- 
ment than the Royal Sovereign class. The new 
vessels, which, of course, have been designed by Dr. 
W. H. White, of the Admiralty, are 390 ft. long, 
75 ft. beam, and have a load draught of 27 ft. 6 in. 
with 900 tons of coal in the bunkers, when the 
displacement is 14,900 tons. The weight of hull 
is 10,180 tons, and the broadside will be covered 
from under the water-line to the top deck with 
Harveyed plates of 9 in. thick, the depth extend- 
ing to about 15 ft. The armament consists of four 
12-in. breechloading guns, mounted in pairs en 
barbette, and armoured with 14-in. Harveyed plates, 
and in addition there will be twelve 6-in. and twenty- 
four smaller quick-firing guns. The machinery is 
designed to develop, under natural draught, 10,000 
indicated horse-power, giving a speed of 16.5 knots, 
and under forced draught, 12,000 indicated horse- 
power, giving a speed of 17.5 knots. It may be 
added that there are yet to be given out to contract 
six second-class cruisers of the Talbot class, and for 
those tenders have been invited from several ship- 
building firms throughout the country. They are 
350 ft. long, 53 ft. 6 in. beam, and with 550 tons 
of coal in the bunkers have a load draught of 
20 ft. 6 in., when the displacement is 5,600 tons. 
The engines, under forced draught, are to develop 
9600 tons, and give the vessel a speed of 19.5 knots. 


THe NationaL Buitpinc Trapes ExuHisition. 


In the Building Trades Exhibition which has been 
held during the past fortnight at the Royal Agri- 
cultural Hall, Islington, greater discrimination as 
to the acceptance of exhibits has been exercised 
than in previous years, and there is little in the 
present show which is not cognate to the building 
trades. Perhaps the most interesting machine 
exhibited was a chain mortising machine at the 
stand of Messrs. John Marchant and Co., of 35, 
Queen Victoria-street, London, E.C. Stated 
broadly, the machine consists of a cutting chain 
running over two chain-wheels placed one above 
the other. The lower wheel is supported from the 
upper by a narrow fin, which can pass through the 
mortise without touching it. Each alternate link 
of the chain has a cutting edge formed on it, at its 
forward end, whilst the intermediate links have 
ribs on them, acting as guards to the cutters, like 
the fence to a spokeshave, and regulate the cut 
taken. The use of these guard links is, we 
understand, an essential feature of the machine. 
The mortiser is very rapid in its work, cutting a 
3 in. by 4in. hole through 4-in. stuff in about 
15 seconds, and the hole thus produced is left 
smooth and clean ready for the tenon. The table 
carrying the work to be operated on is fitted with 
an automatic feed and with a traversing motion, by 
means of which long grooves can be cut. Messrs. 
Aublet, Harry, and Co., of 55, Curtain-road, 
London, E.C., exhibit amongst other articles a 
36-in. band sawing machine, a fret-saw machine, 
and a vertical spindle-moulding machine. The 

rincipal exhibit of Messrs. John Sutcliffe and 

on, of New Bank, Halifax, Yorkshire, is 
also a band saw, but two 20-in. planing 
machines, together with a moulding machine and 
circular saws, also find a place at their stand. 
Another Halifax firm, Messrs. J. Sagar and Co., 
have also a good exhibit of planing and moulding 
machines. ‘Two firms, viz., Messrs. William John- 
son, of Armley, Leeds, and T. C. Fawcett, of Leeds, 
have good exhibits of brickmaking machinery. 
The principal feature of Mr. Johnson’s stand is a 
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sombination pugmill brick and tile making machine, 
which hoists and crushes the clay, as well as pug- 
ging and moulding it. This machine was fitted 
with an automatic sander, which sands and presses 
the bricks as they issue from the die of the 
machine. Mr. Fawcett also exhibited a power 
brick moulder for making sand-faced bricks, as 
well as a semi-plastic brick machine and press 
combined. As regards ventilating plant, an 
ingenious electric fan was shown by Messrs. J. H. 
Pickup and Co., Limited, of 64, Queen Victoria- 
street, London. The framing of this fan forms the 
field magnets, which are of the four-pole type. The 
ring to which the ends of the fan blades are attached 
forms the armature, and the commutator takes the 
place of the pulley on a belt-driven fan. The 
arrangement is very compact. Messrs. Baird, 
Thompson, and Co., of 159, Queen Victoria-street, 
London, E.C., had also an extensive exhibit of 
ventilating plant. Amongst the miscellaneous ex- 
hibits an interesting fire-resisting door was shown 
by Mr. A. G. Bell, of Sherwood-street, Nottingham. 
This door consists of two thicknesses of wood, 
between which is placed asbestos lining. A door 
which had been tested formed one of the exhibits, 
and seems to have come out of the ordeal very well. 


THE Lonpon RerusE STEAM GENERATOR AND 
ExectricaL Power Corporation, Limirep. 


Tn our last issue we asked for the numbers and 
dates of the patents for which the vendors of this 
company are wanting 400,000/. We have, how- 
ever, received no reply. This is not a matter that 
can be determined by a mere inspection of patent 
indexes, since it is possible that there may be other 
patents under the name of Livét than those acquired 
by the company ; or, on the other hand, the com- 
pany may own patents relating to the late Mr. 
Livét’s system which were not taken out in his 
name. This is the first time we ever heard of 
the public being asked to purchase patents with- 
out being told how many they would acquire, and 
what was their possible duration. Since our last 
issue our public-spirited contemporary, the Pall 
Mall Gazette, has opened its columns to this sub- 
ject, and has been fortunate in extracting letters 
from some Officials of the company. Among these 
is one from Mr. F. H. Cheesewright, engineer to 
the company, from which we extract the follow- 
ing sentence : ‘‘ As a datum on which ‘A Vestry- 
man’ can in future base his calculations, I may say 
that a Livét installation to treat 40,000 tons of 
rubbish per annum will generate steam for the 
production of 16,000 indicated horse-power average 
throughout the year, atacost for plant of 25,000/.” 
‘* A London Vestryman’s”’ letters to the Pall Mall 
Gazelte show him to have a clear grasp of the sub- 
ject of dealing with refuse, but we think that he 
will find it difficult to base any useful calculation 
on thisdatum. An electric lighting station designed 
for an average of 16,000 indicated horse-power 
would certainly need to have boilers of 64,000 horse- 
power, but for the sake of argument we will assume 
that 32,000 horse-power would be sufficient. Can 
Mr. Cheesewright refer us to any installation of 
steam boilers, burning any kind of fuel he likes to 
select, which has been put up at a cost of 15s. per 
horse-power, or anything approaching that figure ? 
Whatever may be the virtues of the Livét 
boiler, it does not lend itself to cheap construc- 
tion. The prospectus quotes from a report by 
Mr. Perry F. Nursey, and in the Times of March 
23 there is given the result of Mr. Nursey’s test, 
from which we learn that the Halifax boiler, 
when on trial under conditions which imposed no 
restriction on the rate of combustion, burned 
926 Ib. of refuse per hour, and evaporated 3555 Ib. 
of water per hour. At the rate of 20 lb. of water 
per horse-power per hour, this would represent 
177 horse-power. Are we to understand that the 
company are prepared to sell this type of boiler for 
1401.? But to return to Mr. Cheesewright’s 
figures. He says that 40,000 tons of rubbish will 
generate 16,000 indicated horse-power average 
throughout the year ; that is, 24 tons will give one 
horse-power. But according to Mr. Nursey, whose 
figures certainly do not err against the company, 
it requires fully 5 lb. of refuse to evaporate 20 lb. 
of water, so that 24 tons would be exhausted 
in 1120 hours, that. is, in one-eighth of a year. 
Two and a half tons of Welsh coal will only, 
under exceptionally favourable conditions, furnish 
an indicated horse-power for a year, even for 
an engine working only fifty-four hours a week, 
a8 most steam users know to their cost. Evidently 


Mr. Cheesewright’s figures require important re- 
vision. Perhaps Mr. Edwin Glaskin, the consult- 
ing engineer to the company, can explain them. 
We are sorry to see that the discussion on this 
question tends to wander into side issues. The 
crucial point, in our opinion, is that put forward in 
our issue of February 16, namely, that the Livét 
boiler offers no advantages for burning refuse over 
any other well-constructed boiler with a roomy 
furnace. 





WATER-TUBE BOILERS. 
To THE Eprror oF ENGINEERING. | 

Sir,—I have read with great interest in your issue of 
March 9, page 330, a reply of “‘ Berean” to The Engineer 
article as to the circulation in water-tube boilers. 
Although the question does not appear doubtful, accord- 
ing to the fundamental principlesof hydro-dynamics and 
of the results of heating, and was rightly set forth by 
‘* Berean,” it may not be superfluous to relate some ex- 
periments I have made on this subject. 

A U shaped glass tube was taken, of about § in. internal 
diameter, with legs about 1 ft. long. The legs terminated 
in a small bowl open on the upper side (see Fig. 1). The 
legs and the tout Ges filled with water, so as to reach a 
level of about 4 in. from the bottom of the bow], and rome 
sawdust was thrown into the water. 

The leg V was then heated with a glass lamp in the 
part H K. A current of water was soon visible down 
the leg C and up the leg V, whose speed, some minutes 
after the beginning of the experiment, reached 5 fb. a 
minute. When the water reached the boiling point, the 
circulation became very active, so as to form a swell b 
above the end of the leg V, and a corresponding lowering 
e over the end of the colder leg C. Another gas lamp 
was then added under the leg V for the sake of increas- 
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ing theebullition. The current grew stronger ; at some 
instants the level of the water was raised so much over 
the leg V that it overflowed the brim of the upper re- 
ceiver, while the level of the water in the leg C descended 
as low as half the height of the same. When this took 
lace a very strong oscillation of water level followed in 
0th the legs and in the bowl, and the experiment was 
stopped. 
Another experiment was made, taking again a U-pipe 
as before. The two legs (about 2 ft. long) entered a cy- 
lindrical box, open at top, and were both heated with gas 
lamps, but not equally. In the leg more strongly heated, 
a very lively up-current of water mixed with steam 
bubbles soon manifested itself, and a corresponding down- 
current appeared in the other leg. The speed of the cur- 
rent was between 3 ft. and 4 ft. a second, and the tempe- 
rature of the rising current was about 2 deg. Fahr. more 
than that of the down current. When the sources of heat 
were reversed, there was, for some instants, a struggle of 
the currents in the two legs, with great agitation of the 
particles, but soon the current was inverted and followed 
regularly as before. 
Later the experiment was repeated according to the 
annexed Fig. 2. There were again two legs of glass pipe 
of the same diameter as before, but one of these, B, was 
carried above the water level W L in the upper cylinder, 
and was bent in the shape of the Thornycroft boiler 
pipes. When both the legs were heated almost equally, a 
slight current took place from A to B, and fitfully a gulp 
of steam mixed with water escaped from the opening of 
the pipe B. When the heating was increased for the leg 
B, the current from A to B became more steady, and the 
delivery from the pipe B of water and steam appeared 
continuous. The current even continued when much of 
the water had been evaporated, so much, indeed, that on 
checking the fire at the end of the experiment, the level 
remained in both legs materially under the bottom of the 
cylindrical receiver, as in W' L'. 
It is worthy of note that the current fron A to B 
appeared in this latter experiment of much less s 
than in the second experiment described, although the 
heating was of about the same —— 
Tam, Sir, your obedient servant, 
A. PERRONI. 
Sampierdarena, March 21, 1894. 





To THE Eprtor or ENGINEERING. 
S1r,—In your account of the discussion on Mr. Milton’s 
per on ‘* Water-Tube Boilers” recently read at the 
Tnotitution of Naval Architects, Mr. Morcom, of Birming- 
ham, is re 





boiler on the table, that ‘‘ he had taken part in the design 
of this boiler,” &c. Messrs. Belliss assisted in the design 


ted as saying, referring to the model of my | — 


of the first boiler of this type, but the one spoken of at 
the meeting is a great improvement on the original, and 
is so different as to form the subject of a separate patent. 
I wish to add, too, that the difficulty in manufacture 
mentioned has been entirely overcome. 
Tam, Sir, yours truly, 
JoHN SamvueL WHITE, 
Per J. Lee WHITE. 
East Cowes, Isle of Wight, March 27, 1894. 


To THE Eprror oF ENGINEERING. 

Srr,—In your account of the proceedings of the Insti- 
tution of Naval Architects on the night of Thursday, the 
15th inst., I note you have in error reported me as having 
spoken of the Nero’s boiler as being of my own design. 
Unfortunately I did not mention that it was of the 
Babcock and Wilcox type, and constructed by that firm. 
I omitted to do this, as it had already been alluded to by 
Mr. Milton. : 

It may interest your readers to know that the boilers 
of H.M.S. Malacca, of which I spoke, were made by 
Messrs. John Penn and Son, in 1853, for a working pres- 
sure of 60 lb. per square inch; they were 9 ft. 6 in. in 
diameter, 14 ft. long, and had five furnaces 2 ft. 6 in. in 
diameter, and I inclose a tracing of them should you 
care to publish it.* The Malacca was tried in Stokes 
Bay in October, 1854, and the engines, which were of 
the trunk non-condensing type, indicated on this trial 
692 horse-power. On a subsequent trial in the Thames 
in February, 1860, the boilers (perhaps they had Sheer- 
ness water) are reported to have primed excessively—and 
when the design is examined one is not surprised at this— 
but in July of the same year, after another trial, the 
report was, I find, that “the priming of the boilers is 
now under command.” 

There were nine other naval ships fitted with machinery 
at about the same time as the Malacca, the boilers of 
which were loaded to a pressure of 60 lb. on the square 
inch. The majority of these were made by Messrs. John 
Penn and Son, but those for Her Majesty’s ships Hast- 
ings and Meteor were supplied by Messrs. Maudslay, 
Sons, and Field. It is interesting to note in passing that 
the Meteor had three screws, each 6 ft. in diameter, the 
one in the middle having a pitch of 12 ft. 6 in., and those 
on the quarters 7 ft.6in.; the aggregate nominal horse- 
power was 150 and the indicated 530 horse-power, with a 
working pressure of 60 lb. = square inch. 

At the time that the Malacca was tried there were also 
several gunboats with boilers loaded to 60 1b. on the 
square inch, but they were of the single-furnace con- 
tinuous-tube type. 

I am, Sir, your obedient servant, 


A. E, Seaton, 
Hull, March 27, 1894. 





WATER-TUBE v. CYLINDRICAL BOILERS. 
To THE EpiToR oF ENGINEERING. 

Srr,—Will you kindly accord to me the privilege of 
your columns for the purpose of replying to those speakers 
who took part in the discussion of my paper read on the 
15th inst. at the Institution of Naval Architects, ‘‘On the 
Comparative Merits of Cylindrical and Water-Tube 
Boilers for Ocean Steamships ” ? 

Before referring to the remarks of the several speakers, 
I wish to correct that part of your report of the meeting 
where it is said that after the secretary had read for about 
half an hour, ‘‘the meeting expressed impatience, and the 
chairman then put the question whether the reading 
should be continued or the discussion taken.” This is 
quite incorrect, for until the chairman rose at 8.50 p.m. 
to say that half an hour had now been spent in peed me 
and put it to the meeting whether the reading should be 
continued or the discussion now taken, the audience had 
listened in perfect silence, as every one in the room can 
testify. I make no comment on what followed further 
than to say that the discussion began at 8.50 and con- 
tinued until 10.20 p.m., which time was almost entirely 
occupied either in the depreciation of the cylindrical 
boiler, or in laudation and defence of the water-tube type, 
As I had no opportunity of replying to the various 
speakers until 10.20 p.m., after most of the audience had 
sat from to 4 hours, any attempt at a suitable reply 
was impossible. The value of such a medium as your 
journal, which affords the means of reaching all who 
listened to the remarks of the speakers, becomes ver 
apparent on such occasions, for, without such assistance, 
could have no opportunity of adequate defence. 

Mr. Seaton began the discussion by seeking to lower 
the claim of Glasgow as being the birthplace in 1862 of 
the Scotch cylindrical boiler, under the circumstances as 
described in my on by bringing forward the cylin- 
drical boilers made by Messrs. Penn in 1854 for H.M.S. 
Malacca. These were, what are, or, I suppose I should 
now say, what were, known as “‘Navy” boilers. Very 
good boilers they are for using in special circumstances. 
They are analogous to the “‘Scotch” boiler, make a 
similar use of the heat of combustion, and, are equally 
opposed in principle to the water-tube type ; but they are 
not the cylindrical boiler of my paper, the universal 


peed | marine cylindrical boiler of to-day and of the last 25 years. 


We had cylindrical boilers, the Cornish and Lancashire, 
before either the ‘‘ Navy” or the ‘* Scotch” appeared, but 
few, I think, would have called attention to these being 
“‘eylindrical ” for the purpose of weakening the legitimate 
claim of Glasgow being the birthplace of the now uni- 
versal type of marine boiler. I observe that a contem- 

rary has misread my pee. by saying thatI claim to 
aes made the first ‘‘Scotch” boiler. So far from this 
being the case, I intended toshow how, all unconsciously, 
I nearly delayed the introduction of this boiler by a 











* [We shall have pleasure in giving illustrations of these 
boilers in an early issue.—Ep. E.] 
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water-tube boiler of mine, which could work at sea, being 
proposed for the Murillo, instead of the cylindrical boiler 
actually adopted. Messrs. Randolph, Elder, and Co. 
made the first cylindrical boilers. Mr. Seaton then re- 
ferred in support of his plea of the weakness of the cylin- 
drical boiler to a certain lawsuit about furnaces supplied 
for some boilers which had to be removed after being 
found defective, either from the material being unsuit- 
able for the purpose, or from improper treatment at some 
stage or other of construction. But what has this inci- 
dent to do with the weakness or insufficiency of cylin- 
drical boilers? It is simply a case of improper workman- 
ship or unsuitable material. Many hundreds of tubes 
have I removed from boilers after proving on account of 
defects in form, of cracks, holes, or imparfect welds, but 
had these tubes formed part of a water-tube boiler, 
surely it would have been gross injustice to have brought 
such a thing forward as a defect of even the water-tube 
boiler, whose existence depends solely on its tubes, because 
of imperfect tubes being sometimes supplied? Mr. Seaton, 
when resorting to such arguments to exhibit the weak- 
ness of cylindrical boilers, proves how very hard it is to 
find something to say against them. Mr. Seaton then 
brought forward his great argument against the cylindrical 
boiler, of ‘‘ deformation,” and asked if I had not read Mr. 
Milton’s paper of last year ‘‘On the Deformation of 
Boilers under Pressure.” Mr. Seaton evidently supposed, 
as well as the sympathetic audience of water-tubists, that 
the mere mention of this paper, with the formidable title 
he—not Mr. Milton—gave to it, was sufficient in itself to 
condemn the cylindrical boiler for all time coming. I can 
assure Mr. Seaton that I remember well the reading of 
that paper of Mr. Milton, and also his own remarks at the 
discussion thereon, and was considerably surprised at both, 
and though I refrained from giving my opinion of either 
then, I can scarcely keep from stating it now, when 
so challenged. To enable me to quote Mr. Seaton 
exactly, and also to refer to the figures given by 
Mr. Milton, I have turned up the Transactions. 
Mr. Seaton was then also the first speaker, and began : 
**T think that Mr, Milton has driven another nail in the 
coffin of the cylindrical boiler, and confirmed the predic- 
tion I ventu to make just now—that the tubulous was 
the boiler of the future, and not those we now see drawin 
of on the wall. Iam bound to say, however, that while 
corroborating the fact that these deformations take place, 
I never observed such extreme cases as Mr. Milton has 
given, not even with the much-abused Admiralty light 
shells.” Now what is the terrible extent of deforma- 
tion that Mr. Milton brings forward to cause this 
wild war dance of Mr. Seaton over the prostrate 
body of the dying, if not actually dead, cylindrical 
boiler, evidence of deformation so damaging that Mr. 
Seaton has never seen anything so ‘‘extreme,” ‘‘ even 
with the much-abused Admiralty light shells”? To 
give Mr. Milton justice, he does not present the 
“deformations” as being so serious a matter as 
Mr. Seaton’s language implies, but still he considers 
them ‘‘deformations” worth recording seriously in a 
paper. Let us therefore see what they are. I take the 
worst case given by Mr. Milton in his paper, that of 
Boiler C, page 161, Trans. I.N.A., 1893. It is a double- 
ended boiler 15 ft. 3 in. in diameter by 17 ft. long, having 
six furnaces with three combustion chambers, each 
common to their respective fore-and-aft furnaces. This 
boiler, weighing probably about 65 tons, is laid on its 
side with axis horizontal and filled with water, weighing, 
say, another 45 tons—a few tons more or less, either in 
boiler or water, are of little moment. This boiler is then 
measured, the vertical and horizontal diameters are taken 
to ,', in. The combustion chambers are each measu 
across at various heights, also to ,, in. This boiler, 
15 ft. 3 in, in diameter by 17 ft. long, weighing, with its 
water, considerably over 100 tons, bearing doubtless its 
whole weight, as usual, on a mere fraction of its circum- 
ference resting on a square log placed near each end, is, 
after the measurements referred to, subjected to an in- 
ternal pressure of 320 1b. per square inch, and we then 
find a distortion and deformity so bad that even Mr. 
Seaton had never before seen anything so extreme. I 
ive the exact figures from Mr. Milton’s paper. The 
Eoslaoatel diameter had actually decreased }}in., and 
the vertical diameter increased by } in. After such 
behaviour, one can understand how Mr. Seaton finally 
ave up the cylindrical boiler for its “‘ unfortunate lia- 
Bility to deformation.” This is not all. Twenty-one 
measurements had been taken inside of the three com- 
bustion chambers, and under this 320 1b. proof pressure 
the ‘‘ deformation” averaged on these just over ,*, in., 
varying individually from ,', in. to, in one case, 4 in. 
These adjustments of dimensions under this proving 
pressure are termed ‘‘deformations.” ‘‘ What’s in a 
name?” was once asked, and the answer suggested by 
the fair questioner, with a certain purpose in view, was 
** Nothing at all.” Not far wrong either, when the name 
indicates no quality or property ; but when the name con- 
veys in itself an imputation of badness, then thecase stands 
very differently. The name given by Mr. Milton to these 
natural, proper, and beneficial changes which took place 
in this boiler under a water pressure Of 320 lb. per square 
inch is entirely wrong, and would be libellous if the boiler 
had a right of suing. Has Mr. Milton or Mr. Seaton 
ever considered what is the proper and natural thing for 
a good boiler to do under the treatment to which thie 
boiler C was subjected ? Did they ever think of the differ- 
enees that would have disappeared had this boiler been 
measured and proved on end instead of on its side? I 
may be permitted by Mr. Milton and Mr. Seaton, in the 
interests of this branch of science, to bring the argumentum 
ad hominem to bear on this case. Sup: with all due 
respect, that their own respective cross diameters were 
taken while they were in a vertical position by these in- 
struments of precision used by Mr. Milton on boiler C, 





measuring to ;'; in., and then these diameters remeasured 
when they were in a horizontal position like boiler C, on 
its side, what differences, in proportion to their respective 
diameters, would these second measurements reveal ? 
The 15 ft. 3 in. boiler under its 320 lb. pressure would 
be mathematically perfect in comparison. Yet would not 
Mr. Milton and Mr. Seaton be justly indignant should 
any one even whisper ‘‘ deformation ” in connection with 
the difference in these measurements? I would, there- 
fore, ask both to be just to the cylindrical boiler ; and I 
would further inquire, Have they ever seen an engine cy- 
linder, say of half the diameter of the boiler C, bored on its 
side and then turned up on its end, or bored vertically 
and then laid horizontally, and measured? If they have, 
they found an oval cylinder with a difference in the 
respective diameters of a good many 32nd parts of an 
inch without any pressure at all. What ia it that really 
took place in boiler C of Mr. Milton’s paper? Simply 
this : the boiler when laid on its side had to bear its own 
weight and that of the water which filled it, for I assume 
the first measurements were taken after the boiler was 
filled. Should these measurements have been taken 
before water was put into the boiler, it would scarcely 
affect my argument. The boiler on its side would natu- 
rally assume a slightly oval form, making the horizontal 
diameter somewhat greater than the vertical. The com- 
bustion chambers in the middle of the boiler being stayed 
to the sides of the shell, and to one another right across 
the boiler, accordingly bear a part of the strain; that is, 
these chambers and stays resist so far the tendency of the 
boiler to become oval in the centre, where the shell does 
not much feel the support of the circular ends. These 
chambers will accordingly be drawn slightly outwards 
and become somewhat wider across than they were before 
being put into and stayed to the boiler and to une another. 
When, therefore, the water pressure is brought to bear on 
the shell all round, its effect is to bring the shell into true 
cylindrical form. Boiler C was thus, at 320 lb. pressure, 
reduced in its horizontal diameter by fully g in., and in- 
creased in its vertical diameter by } in. The combustion 
chambers are not only brought back to their original form, 
but compressed slightly. The average reduction in width 
of ,°;, it must be remembered, is the whole extent of the 
readjustment and —— together on both sidesof the 
chambers ; that is, each side has moved in all a full »; in. 
In the chamber where at one part there was a difference 
of } in., this is accounted for by the fact that at that part 
the plates had been somewhat improperly set, and the 
stays there had consequently been under less strain than 
the adjacent stays. Under the proof strain this part had 
therefore yielded more than the others until the strain on 
the stays had become more uniformly equalised. Ib is 
one of the advantages of a proof pressure on a cylindrical 
boiler that it equalises the strains on the various stays, and 
brings the parts into better harmony with each other than 
they could possibly be without this adjusting pressure. 
If Mr. Milton had emptied the boiler after proving it and 
then refilled it and tried the measurements a second time 
both before and after proof pressure, as he did the first 
time, he would have found the small irregularities in the 
cross measurements of the combustion chamber had nearly 
all disappeared. 

S» much for the ‘‘ deformation” of the cylindrical boiler 
which Mr. Seaton has been proclaiming far and wide 
during the last twelve months; but instead of tuese 
changes being a “‘deformation,” they are really and 
actually a ‘‘ reformation,” as the shell of the boiler is 
more truly circular under the highest pressure than under 
the lowest. This paper of Mr. Milton which Mr. Seaton 
has cited in condemnation of the cylindrical boiler has 
done this service ; it has proved the very opposite of what 
it was intended to prove, and instead of being ‘‘ another 
nail in the coffin of the cylindrical boiler,” it has shown 
beyond cavil its unrivalled excellence in the very point in 
which they supposed it to be faulty. 

It must, however, be remembered that this deprecia- 
tion of the cylindrical boiler by Mr. Seaton is intended to 
set forth the superiority of the water-tube boiler in all 
these points. It therefore infers that such deformations 
have no place in water-tube boilers. I would ask Mr. 
Milton to test a few of these—under heat, if possible, and 
merely at working pressure—and I believe he would then 
have a real story to tell of ‘‘ deformation.” 

A few weeks ago my opinion was asked on the design 
of a water-tube boiler of a somewhat large size, about 
16 ft. in length, which I was informed was to work at 
250 lb. pressure. There were two large cylinders below, 
from which the tubes ascended at each side to a central 
steam and water cylinder above, as is common in most 
water-tube boiler designs. Without going so high as 
250 lb. working pressure, I found by a few measurements 
and calculations that at 200 1b. there was an unbalanced 
pressure on the upper cylinder of no less than 1150 tons ; 
that is, the force tending to pull the upper cylinder from 
the tube ends and send it skyward was no less than 1150 
tons; the two bottom cylinders, being seated on the ship’s 
bottom, might be considered safe from progress down- 
wards in the event of a disruption. There was nothing 
visible on the drawing showing how this 1150 tons force 
was to be restrained from going off with the upper vessel 
into space, except the tubes, though doubtless the frame 
plating at each end resting on the two lower water 
cylinders, and supporting the water and steam cylinder 
above, was intended somehow to keep the boiler together. 
The tubes could not have done it, for two rows only in the 
centre of the crowd at each side would have received the 
full strain, the curvature of all the others making them 
of;no account as stays. 

The plating forming the inclosure of the cylinders, 
tubes, and furnaces at each end would doubtless be 
employed to tie together the three large cylinders of the 
boiler. These were not, however, a part of the boiler 
proper, and would often be greatly different in tempera- 





ture from that of the boiler itself. This plating also, being 
nearly at each end, could not be less than 15 ft. apart, so 
that one can have an idea of the strains on the upper 
cylinder of this boiler. If this boiler, under the present 
water-tube craze, had been actually made and put into a 
ship—and this was seriously contemplated—Mr. Milton 
would have had a fine opportunity of testing the amount 
of deformation which could occur in a water-tube boiler, 
and how much the tubes could be extended in length 
before being actually pulled asunder. I was informed 
that the tubes were to be merely expanded in the plating 
at the two ends, as they were intended to be made for 
a removal and replacement in the event of damage. 

uch are the ‘safety ” boilers now being offered to the 
progressive steamship owners. All water-tube boilers of 
this type are likewise subject to greatly unequal strains. 
This objectionable feature is, of course, modified by the 
distance between the framing stays, the number of tubes 
bearing — tensions, and the position of the tube-holes 
in the cylinders; but in every water-tube boiler there 
must be parts bearing these unequal strains, strains 
unknown in the cylindrical boiler, so that, structurally 
it must always be much more unsafe than the cylindrica 
boiler, and greatly more subject to the ‘‘ deformation” so 
much dreaded by Mr. Seaton. 

I must apologise, Mr. Editor, for occupying so much of 
your space in the endeavour to explode, so far as the 
cylindrical boiler is concerned, this bogey of ‘‘ deforma- 
tion’ with which Mr. Seaton is endeavouring to frighten 
silly people. As few ple appear to think for them- 
selves, and most take their opinions from those they con- 
sider authorities, alittle time and space is not altogether 
lost in showing the actual facts in connection with the 
proving of boilers, the relative merits of the cylindrical 
and water-tube boilers in to actual strength, and 
the great superiority of the former, owing to its being free 
from the unequal strains of the latter. 

It is noticeable that Mr. Seaton, in his criticism of the 
cylindrical boiler, avoided the principal claims made on 
its behalf in its superiority to the water-tube boiler in its 
much greater efficiency of heating surface, a claim sup- 
ported by most abundant proof both in the paper as 
printed, and in the diagrams exhibited on the walls. 

The vital feature of economy and fuel was also avoided, 
@ point in which the water-tube boiler is most defective, 
if any great power is attempted to be taken from such a 
boiler capable of working at sea. The features of safety, 
ease of working under high powers, questions of weight 
and space occupied per unit of power, were all passed over 
—the very points for which superiority is being claimed, as 
I showed, erroneously, for the water-tube boiler. Mr. 
Seaton did not say anything in support of these claims. 
I will have an opportunity of making some further re- 
marks on these points in connection with my reply to 
other speakers. 

Before concluding the first portion of my reply to the 
— taking part in the discussion, I wish to refer to 
the remarks of Mr. Sampson, who, I understand, is the 
representative of the Belleville boiler in this country. 

r. Sampson made some fun over the remark in my 
paper, that if the automatic feed for the Belleville boilers 
was so perfect that one man, unassisted, could, with it, 
tend a ship with twenty boilers, this automatic feed regv- 
lator must be a marvel, and the attendant a specialist of 
a very high order. Mr. Sampson said the man was a 
specialist ; he was an Arab. This fact explains a good 

eal, for all engineers in command of steamship ma- 
chinery know that if they want orders to be strictly car- 
ried out to the letter, they find none who will do this so well 
as Orientals after they have been properly instructed 
in the duty required of them. It therefore shows the 
wisdom of the French company in having such men 
to attend to the lation of the feed-water in their 
Belleville boilers. r. Sampson, however, not content 
with this score, went further, and in order to show how 
very perfect this automatic feed was, and also the little im- 
pense of having the water at any particular level in the 

elleville boiler, said it did not require any attention, as it 
took care of itself, and even water-gauge glasses were nob 
necessary, as the engineers in these ships were so assured 
of safety that the last thing they thought of was the 
water level. I cannot suppose that Mr. Sampson is a 
mere drawing-office engineer, who has never been in a 
stokehold at sea but for a few hurried minutes, and 
glad to make his escape at the earliest moment; 
but, on the other hand, I cannot understand how 7 

ing engineer who has had charge of boilers at wor 

could utter such foolish things about the little importance 
of caring about the level of the water in any boiler. 
Mr. Sampson, I fear, presumed too much on the supposed 
ignorance of his audience as to the conditions of work- 
ing steam boilers at sea. I would like to hear him hold- 
ing forth in the same style before a meeting of, say, the 
Institute of Marine Engineers. I would scarcely like to 
indicate some of the expressions that would be used on 
hearing his views, 

Tam afraid, however, that Mr. Sampson must have 
succeeded in impressing some pole with his ideas about 
the unimportance of a feed-water level and the perfection 
of his automatic feed. I read, for example, in the London 
correspondence of the Glasgow Herald of the 2ist inst., 
the following remarks about H.M.S. Sharpshooter, which 
is fitted with Belleville boilers : ‘The es in the boiler 
tubes of the hitherto ill-fated Sharpshooter, which delayed 
her recent trials, proved to be very trifling, and due to 
hurry in preparing for sea.” There surely could not have 
been much hurry in the case, for there are records of at 
least five previous trials, and as to the ‘‘ very trifling 
leaks,” this is the usual expression in regard to such occur- 
rences. This correspondent, it so happens, has been 


writing up the water-tube boiler for the last three or four 
months, particularly the Belleville boiler, in a manner 
thateven Mr. Sampeon would envy. We have in Glasgow 
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also the privilege of receiving the London papers, and on 
the 23rd inst. the following paragraph in the Daily 
Telegraph of the 22nd inst. caught my eye: 

“The Torpedo Gunboat Sharpshooter.—A_ corre- 
spondent states: The torpedo gunboat Sharpshooter broke 
down at Devonport to-day (Wednesday) for the sixth 
time since her present series of trials commenced. One 
set of her new Belleville boilers having undergone a satis- 
factory trial on Tuesday, she went into the Channel to- 
day that the other set might be tested. Before she had 
been under way two hours her automatic feed gear broke 
down, and she was compelled to return for repairs.” 

As these several breakdowns in the boilers took place 
within a week of Mr. Sampson’s eulogy of the immaculate 
automatic feed and indestructible boiler, with or with- 
out water in the tubes, I would advise him to restrain 
his exuberance of speech somewhat in future. 

If my paper on this matter of the feed in water-tube 
boilers be carefully read, I believe few engineers expe- 
rienced in working boilers at sea will say 1 have over- 
stated the difficulties sure to occur with water-tube 
boilers containing a small quantity of water when work- 
ing at any considerable power. 

With your permission, I will conclude my reply in your 
next issue, 

Iam, yours faithfully, 
JAMES HOwWDEN. 

8, Scotland-street, Glasgow. 





THE DU TEMPLE WATER-TUBE BOILER. 
To THE Epiror oF ENGINEERING. 

Srr,—In your issue of March 2, 1894, page 304, you 
} ala enough to speak in high terms of the ‘* Cheva- 

ier. 

Will you kindly allow me to state that the boilers of 
this torpedo-boat are not of the Normand’s but of the 
Du Temple system, the only difference with the original 
design being, on my suggestion, that the number of bends 
in the bape Sag is reduced from four to two, and the 
number of tubes doubled. 

The Forban’s boilers, on the contrary, are to be Nor- 
mand’s, 

But whatever be the relative merits of all the new 
types of very light and powerful boilers, it must be 
acknowledged that they all embody the greatest improve- 
ment introduced for many years in boiler design, viz., a 
complete and natural circulation of water, the ascending 
motion being produced by small heating tubes more or less 
vertical, and the downward motion taking place in large 
pipes, outside the fire. Thisis undoubtedly the invention 
of the late Commandant du Temple. 

I remain, Sir, yours truly, 
J. A. NormManp, M.I.N.A. 

Havre, March 15, 1894. 





BALANCING ENGINES. 
To THE Eprror OF ENGINEERING. 

Str,—In answer to Mr. Rolfe’s question, ‘‘Has the 
arrangement of balance discs shown by sketch in your 
issue of the 2nd inst. been applied to locomotives?” I 
may say that I have at present only fitted them to 
stationary engines, but should much like to see the same 
on a locomotive crank, for which they are well adapted. 

Yours truly, 
J. J. TYRRELL. 

Stamp End Works, Lincoln, March 26, 1894. 





To THE Epitor or ENGINEERING. 

Srr,—-Mr. Rolfe may be congratulated on the infusion 
of a new interest into his lengthy correspondence by 
assuming the réle of humourist where hitherto the quick- 
change artist has been more in evidence ; it is, I presume, 
another development of the ‘‘ new humour,” this char, 
of orthodoxy, following the expression of my unfortunately 
heterodox hy en and backed by the rebuke of my 
‘* persistent heresy.” 

hy does Mr. Rolfe demand an accurate balance of the 
vertical disturbances due to the revolving parts ? 

Admitting that the same is not indispensable to smooth 
riding, and, within limits, causes no destructive alteration 
of impact at the wheel treads, and can by no possibility 
affect the static load upon the epring until surpassing the 
same in value, where does the reward for the trouble 
become evident ? 

On the other hand, the fact that the horizontally re- 
solved components of the accelerations of the reciprocat- 
ing and revolving parts must, if not otherwise balanced, 
give rise to definite accelerations of the general mass, 
modified only by friction on the rails, seems to enhance 
the comparative value of the longitudinal disturbances. 
Perhaps symbolical language may convey a clearer mean- 
ing ; a piston with rod, crosshead, and connecting-rod, 
the latter n turns the length of the crank r, and together 
weighing W pounds demand, for any angle of crank @, 
horizontal accelerating force 


«= ¥ 
g.r 
V being the velocity of the crank in feet per second, the 


crank webs, hoops, and pin of reduced weight w, demand 
an additional pull 


(cos @ + coe 9). 


2 

gr 
can these demands be fulfilled better than by the hori- 
zontal components of the centrifugal force of a series of 
counterweights—w), w,. . . acting in unison, but produc- 
tive of a too great vertical component if concentrated 
upon a single axle? From this point of view the parti- 
cular instance which Mr. Rolfe condemns might be con- 
sidered very well balanced, if only the outside crankpins 


9, 





were placed upon the lines of action of the resultant due 
to the combined action of the two lines of moving parts 
in each driving wheel. pe 


March 27, 1894. 





MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE Eprror or ENGINEERING. 

Sir,—The “‘ Corps” has a reputation with the public, 
but how this comes about is a mystery. 

I repeatedly read that barracks are designed by civilians 
of the Royal Engineer establishment, and have an idea 
that Captain Fowke did not design the South Kensington 
Museum buildings. 

It is singular that a scientific corps does not produce 
apy scientitic result ! 

The cadet is chosen at an early age by a fairly easy 
examination in languages and science, but this is no test 
that he will prove a successful engineer. In our profession, 
time weeds out the drones. 

As to employing Engineer officers in time of peace, why 
not let them learn the art of war? It would prevent 
catastrophes. At the storming of Magdala, when they 
came to blow in the main gate, they had forgotten their 
powder bags ; fortunately they were able to escalade the 
wall under a shower of stones ! 

Tam, &c., 
ALMA Mater. 





To THE Eprtor or ENGINEERING. 

Sm,—I have read with interest the correspondence on 
the above subject on pages 354 and 387 of your present 
volume. 

I have before me Parliamentary Paper C, 276, of 1871, 
being the ‘‘ Report of the Committee appointed to inquire 
into the employment of officers Royal Engineers in Civil 
Departments of the State,” and I would recommend your 
correspondents to read it carefully. It appears from this 
paper that the Government being desirous of ascertaining 
the qualifications of military engineers for civil appoint- 
ments, asked the opinions, not of the taxpayers or their 
representatives, but of the military engineers themselves. 
Much stress was laid by the Committee on the econom 
to the public service which would result from suc 
appointments, the terms of service being laid down in 
the Royal Warrant of 1870, for the ‘‘ Pay and non-effective 
Pay of the British Army,” Part I., Division I., Section 3, 
paragraph 250, as follows : 3 ; 

‘An officer of our Royal Engineers, holding a civil 
appointment, the salary of which is charged against Im- 
perial revenues, shall, so long as he remains on the 
establishment of his corps, continue to receive his regi- 
mental pay from Army funds; and in calculating his 
remuneration for the performance of civil duties, his civil 
salary shall be reduced by the amount of his regimental 
pay, for which purpose a notification of his actual or pro- 
spective civil employment shall be made by our Secretary 
of State to the Lords Commissioners of our Treasury.” 

But in India, as the taxpayer finds to his cost, obedience 
to this portion of the Queen’s Regulations does not form 

rt of that discipline to which, as “‘Ubique” tells us 
Royal Engineers are habituated, and they receive the full 
civil salary of the post they occupy in addition to regi- 
mental pay. Now with regard to the qualifications of 
military engineers for civil appointments, it is clear from 
Appendix C of the Parliamentary paper above referred to 


that they receive no training in civil engineering either at| p_, 


Woolwich or at Chatham, In India they avoid as much 
as possible the hard work and exposure which practical 
engineering in that country entails, and seek to appro- 
priate to themselves an altogether unfair share of the 
more comfortably placed and better paid administrative 
appointments. You were good enough to publish two 
letters of mine on this subject in vol. liii., page 53, and 
vol. liv., page 354. In the latter I showed that in 1892 
there were in the Indian Public Works Department 
seventy military engineers, of whom over 21 per cent. 
held posts the civil salary of which exceeded 800/. per 
annum, while of the 627 civil engineers in the Public 
Works Department at this time, less than 5 percent. held 
such posts. ; . 

In 1890 a joint address was ar gg by the civil engi- 
neers of the Indian Public Works Department to the 
Council of the Institution of Civil Engineers, stating the 
systematic ae accorded to military engineers in 
pay, furlough allowances, leave, promotion, and pension. 
Certain correspondence followed between the Council of 
the Institution of Civil Engineers and the Secretary of 
State for India, which has been published in Parliamentary 
Paper No. 193 of 1892, but matters remain much as they 
were before. : ‘ 

I think the cause of the supersession of civil engineers 
by military engineers lies more in a sort of trades-unionism 
among the latter than in any superiority over civil engi- 
neers. The administration of the Indian Public Works 
Department by military engineers has been a muddle 
from beginning to end. Highly-trained engineers have 
been employed for the best part of their lives on work 
which could have been done by a cheaper non-professional 
agency. The ratio of professional charges and office 
expenses to total value of work executed has n from 
20 to 25 per cent., against 4 to 8 per cent. in England. 

The remedy lies in combination on the part of the civil 
engineers, and more energetic action on the part of the 
Institution of Civil Engineers. 

Yours faithfully, 
An INDIAN ENGINEER. 





To THE Epitor oF ENGINEERING. _ 
Srr,—Does ‘‘ Ubique” intend us to take his letter 
seriously ? Observ> that Captain Fowke’s name only has 





besn selected out of some 900 officers as a genuine worker 
Now what are his claims? In November last, at a meeting 
of the Architectural Association, Professor Kerr said : 
‘*As the second premiated competitor for the South 
Kensington Museum buildings, he wished to correct the 
statement that Captain Fowke had not architectural 
help ; he was not an architect, but he could not do with- 
out architects’ assistants. The late Mr. Verity designed 
the outside, and another architect designed the interior.” 
What, then, did Captain Fowke do? 

The idea that this officer, or General Scott, really 
designed the Albert Hall excites a smile. What does 
Ferguson, in his ‘‘ History of the Modern Styles of 
Architecture,” page 544, say? ‘‘ As a music-hall, it can- 
not be said to be successful. When originally designed 
by Captain Fowke, it was intended to have been an 
elongated ellipse, with a major axis of 280 ft., and a minor 
of 165 ft. Had this been carried out, it must have been a 
failure. .. . In fact, one of the best opportunities of 
erecting a perfect music-hall was thrown away because 
Captain Fowke did not happen to know the difference 
between a theatre and an amphitheatre,” &. Comment 
is needless. 

It has been admitted that this officer was greatly 
assisted (might we not say superseded ?) in the erection of 
several buildings for which he got the credit, by Mr. 
Sydney Smirke, Mr. Baker, and Mr. William Fairbairn. 
Officers of the corps have themselves given evidence 
that a Royal Engineer on an average only “ designs” one 
building in his lifetime ! 

It is not so long ago that an illustration appeared in a 
technical journal, representing a public edifice in au Indian 
city, not, it stated, as an example of what a structure 
should be, but to show how the Royal Engineers murdered 
architecture. The design was a mixture of Gothic and 
Classic, crude, and in the most hideous proportions. 

General Foster, R.E., stated that ‘* the subalterns are 
not architects,” and the OCommander-in-Chief, when 
recently distributing prizes at Chatham, exhorted the 
cadets that they must always be pre-eminently “‘ scien- 
tific.” Why, then, do they aspire to those posts in engi- 
neering and in architecture where practical knowledge is 
the first consideration? Architects, as well as civil 
engineers, can complain, and there is no reason why we 
should suffer any longer. 

Yours truly, 
Louis L. WALDocK. 





To THE EpiTor oF ENGINEERING. 

S1r,— Misguided ‘‘ Ubique ”! The work of the so-called 
Royal Engineer establishment is still done by the care- 
fully hidden civilian, as, indeed, it has always been. 
Barracks are planned by civilians, and even our fortifica- 
tions are entirely designed by a staff of some dozen civil 
draughtsmen at the War Office, and the plans sent out 
cut and dried for erection. 

What are the qualitications, technical or otherwise, by 
virtue of which Royal Engineers oust the professional 
civilian of every post to which he is fairly entitled? It is 
a significant fact that Royal Engineers are not admitted 
into the corporate membership of the Institution of Civil 
Engineers, nor can this be wondered at when their crass 
technical ignorance is truly known; yet these military 
geniuses will sit in judgment upon plans and schemes pre- 
pared by the most eminent civil engineers and sanitarians 
of the day ! 

The work of the Ordnance Survey, a civi] department 
under the Board of Agriculture since 1870, for which the 
yal Engineers get the credit, is performed by civilians, 
“under a system of military superintendence,” being in 
“divisions, each of which is under the command of an 
Engineer officer.” 

It will, eg interest your readers to learn, as the 
opinion of the War Office of our profession, that a placard 
was ted up in front of the Horse Guards some time 
ago, inviting civil engineers and architects to join (otber- 
wise, enlist as sappers) the Royal Engineers! As for the 
‘*small reward ” of these pluralists, the salaries given by 
‘© A.M.I.C.E.” are a sufficient — 

It cannot tend to increase the military efficiency of our 
Royal Engineers by rusting in civil billets during times of 
peace, and go getting out of touch with their own profes- 
sion. Does it make them better soldiers, or better engi- 
neers? In our great campaigns, notably in the Crimea, 
civilian engineer help was always to the fore. Have we 
not, then, a right to expect our army engineers to confine 
themselves to practising their own military operations, 
extensive sciences in themselves? Urgent reform in this 
matter is needed, for when the war-drum begins to throb 
it will be too late then to seek a remedy. 

Tam, &c., 
JUNIUS. 





To THE Epitor or ENGINEERING. 

Srr,—Now that the “military” side of this question 
has been so admirably set forth by “‘ Ubique,” the reasons 
for the appointment of military engineers to purely civil 
posts will, doubtless, be perfectly clear to the minds of 
mere civilians, } : 

The abject condition of despair to which I am personally 

lunged, when I contemplate a lieutenant of the Royal 
eemeus in cocked hat and plumes, is beyond the limit 
of polite language to describe. But ‘‘Ubique” has too 
modestly declared the virtues of ** our celebrated corps.” 

Was it not a gallant Royal Engineer who but lately 
wiped the hairs from out the vision of a level’s telescope ? 

Was it not another officer (also of the Royal Engi- 
neers) who, burning with that ‘‘zeal” which ‘ Ubique” 
mentions, designed certain barracks (several storeys high) 
and found (after they had been built) that the mundane 
trifle of staircases had been, well, let us say, omitted 
(fact)? The scientific attainments of this officer led him 
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to believe, presumably, that ‘‘swarming” water pipes 
was necessary for T. Atkins. y 

Was it not a colonel (late of the Royal Engineers) who, 
after years of weary and een ig research, discovered 
that a common white telegraph insulator was a perfect 
substitute for a * nest-egg ”? é 

It is puerile for mere civil engineers to complain. Was 
it not an officer of the Royal Engineers who invented 
gunpowder’? an officer of the Hoyal Engineers who 
schemed the gun miscalled ‘‘Maxim”? The torpedo, the 
electric telegraph, the telephone, the magazine rifle, the 
rotation of projectiles—were not all these the offsprings 
of those superior scientific attainments of the military 
engineer? Civil engineers can only weep and join the 
Volunteers. 

Tam, &c., 
C. W. D. 

P.S.—I forgot to add, also, that modesty is purely a 

military attribute. 








HIGH-SPEED BEVEL GEAR. 
To THE EprToR OF ENGINEERING. 

Sir,—Being concerned with some bevel gearing, which 
it is proposed to runat a high speed, beyond anyti.ing 
which I have seen, may I ask some of your readers if they 
could throw any light upon this case, which is as follows ; 

A 12 brake horse-power electric motor, running at 800 
revolutions per minute, is to transmit its power by means 
of a bevel pinion working into a bevel-wheel, and the 
ratio of gears will be about three to one. 

Taking a 6-in. pinion, the pitch velocity then is 1256 ft, 
per minute, which appears too high for satisfactory 
working. 

If any of your readers could favour me with their 
experience with gears working under similar conditions, 
and advice as to materials and form of tooth, it would be 
gratefully received by ny 


March 26, 1894. 





THE **COLUMBIA.” 
To THE EpiTor or ENGINEERING. 

Str,—We notice in your issue of January 5 of this year, 
in a description given by Mr. William Fairburn of the 
U.S. three-screw x aggro aa ef Columbia, an error 
relating to the air pump installation, which it is im- 
portant to correct in the interest of reliable engineering 
information, especially when, as in this case, it is made 
in connection with some of the most prominent steam 
engineering achievements of the time. Instead of the 
crank and flywheel type of air pumps, as described by 
Mr. Fairburn, a more efficient, compact, and economical 
arrangement was accepted by the U.S. Navy Department, 
and placed in this cruiser by the contractors, the William 
Cramp and Son Ship and Engine Building Company. 
This type of independent air-pump is known as Blake’s 
vertical direct-acting ‘‘twin” air pumps. Air pumps 
similar in design to these were also placed on the U.S. 
armoured cruiser New York, and, according to the official 
report of the trial trip, the indicated horse-power of the 
air pumps was less than one quarter of 1 per cent. of the 
indicated horse-power of the main engines, a showing for 
economy perhaps never before equalled in this special line 
of marine engineering. Each of the three engines of the 
Columbia is provided with one of these independent air 
pumps, having two single-acting vertical air pumps each 
21 in, in diameter, operated by two vertical double-actio 
steam cylinders, each 16 in. in diameter; stroke of all, 
16 in. 

Tam, Sir, yours faithfully, 
Epwarp T, GREGorY. 
Winchester House, Old Broad-street, 
London, E.C., March 28, 1894, 








THE NOISE OF FANS. 
To THE Epitor or ENGINRERING. 

S1r,—I should be greatly obliged if you or any of your 
correspondents could inform me if there is any plan 
whereby the exceedingly unpleasant and irritating noise 
emitted by a Schiele fan driven at a fair speed can be 
mitigated or suppressed ? 

T an, Sir, &c., 
Tron. 


27, 


Glasgow, March 1894, 








THE STRENGTH OF IRON RINGS. 
To THE Eprror OF ENGINEERING. 

Having read the letter signed ‘‘A. D.” in your issue 
of March 16, asking for some information regarding the 
strength of iron rings, I think that perhaps the following 
rule may be useful to him. I have used it in calculating 
the strength of iron rings for sling chains, &c., and have 
found it to answer very well. There are mors complicated 
rules, but the results arrived at by them are very similar 
to that obtained by the one I send you. 

Let @ =the area in square inches of one side of the 
link A, which is known when we have decided on the load 
to be lifted 


Then R 


quired in square inches. 

The radius R being first decided upon, C, the diameter 
of the iron, must be assumed, and the area of the ring 
calculated by the above formula. 

ry. got the area of one side of the ring in this way, 
find the diameter to correspond to it. 

Should the result be greater than the first assumed dia- 


x @ =area of iron in one side of the ring re- 





meter of C, the ring is too weak ; if the result is less than 
the first assumed diameter of C, the ring is too strong. A 
fresh size for C must in either case be adopted until the 
diameter corresponding to the area calculated by the 





formula equals the originally-assumed diameter of C. 
This dimension will be the size required. 
Hoping this may be of some use to your correspondent, 
I am, yours truly, 
J. W. Surron. 


London, March 20, 1894. 





ASHTON- UNDER- LYNE SEWAGE SCHEME. —Colonel Ducat, 
R.E., Inspector to the Local Government Board, held an 
inquiry last week at the Ashton Town Hall for a loan 
of 45,000/. to carry out sewage purification works. Mr. 
Shee, ©.C., and Mr. Mattinson appeared in support of 
the corporation. By this scheme it is proposed to purify 
and deal with the sewage of Ashton, Hurst, Littlemoss, 
and Taunton. The scheme was opposed by the Dukin- 
field and Audenshaw Local Boards, not on the grounds of 
inefficiency, but on account of Ashton wishing to take its 
sewage into another county. The system intended to be 
adopted is that known as the International process. 
Many eminent scientists and engineers who had investi- 
gated and carried out the purification system decided to 
be used, including Mr. Baldwin Latham, gave evidence 
that there would be no nuisance if the works were properly 
carried out, on the International system. Mr. . Carter 
Bell, borough analyst of Salford, stated in his evidence 
that he had investigated over twenty processes of sewage 
disposal, and that the International system was in his 
opinion the most economical, and gave the highest 
degree of purity, and could be carried on without the 
slightest fear of a nuisance. The opponents to the site 
admitted that the system was the best, and that they 
were practically committed to its adoption for the joint 
schemes for the a of the sewage of Dukinfield, 
Audenshaw, and Staleybridge. The inquiry lasted for 
five days, and is considered to be one of the most im- 
portant and interesting that has been held relative to the 
purification of sewage, as it will probably settle the ques- 
tion whether or not public authorities will in the future be 
permitted by the Local Government Board to take their 
sewage into a neighbouring county for treatment. 


DERAILMENT AT Upwsy Junction.—On January 23 
last, as the 6 p.m. passenger train from Weymouth to 
Abbotsbury, drawn by a six-coupled goods engine, run- 
ning tender first, was rounding a curve on a single line 
about 140 yards from Upwey station on the Great 
Western Railway, from which it had just started, the 
leading wheels of the engine (as it was then running) left 
the rails and ran with the outer wheel close outside the 
high rail and with the inner wheel in the 4-ft. way for a 
distance of 100 yards, when it was brought to a stand. 
No other wheels left the rails, nor was any one injured. 
while the only damage to the rolling stock was a broken 
sand-pipe. The curve, which is on a falling gradient of 1 
in 44, is nominally of 12 chains radius, but just before the 
point of derailment it becomes an 84-chain curve. There 
is no check rail, and the cant is about 4 in., while the gauge 
is a little over }in. slack. The permanent way consists 
of steel Vignolles rails, weighing 75 lb. per yard, fixed to 
transverse sleepers by fang-bolts and dog-spikes placed 
alternately inside and outside the rail. rought-iron 
tie-rods are fixed at each joint, and the rails are further 
strengthened by two ‘iron bracket chairs placed outside 
each rail on both sides. Some of these chairs and tie-rods, 
together with a fang-bolt and a few fish-bolts, were broken 
by the accident, but the rails were not in any way 
damaged or the gauge spread. Major Marindin, in his 
report, concludes that this accident was due to the curve 
being too sharp for an engine with a wheel base of 
15 ft. 8 in., especially in the absence of a check rail. The 
fact of the tender being in front no doubt helped to keep 
the engine on the rails—a most fortunate circumstance, as 
the line is here on a high embankment—but at the same 
time such a position is considered very unadvisable. On 
the other hand, owing to the weight on the trailing wheels 
(in this case leading) being only 8 tons 6 cwt., as against 
12 tons 4 cwt. on each of the others, they were much more 
likely to mount than the ordinary leading ones. The 
Government inspector recommends that the curve be 
relaid with a chair road and check rail to a uniform curve 
of 10 chains, and to a slightly slacker gauge, and, further, 
that passenger trains should always be worked with tank 
engines (they usually are), the use of six-coupled engines 
on goods trains being also as far as possible avoided. In 
conclusion, attention is called to the excessive hours 
habitually worked on this branch by the drivers and fire- 
men, viz., 14 hours and 5 minutes, and 12 hours and 
3 minutes on alternate days for six days in the week, and 
it is suggested that the company should be called upon to 
furnish a revised schedule of working hours, under the 
Act of 1893—a suggestion which we hope will be fully 
acted upon. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 14, 1894. 

Tue unfavourable influences which have been at 
work for months past in the American iron trade have 
not sensibly disappeared. Prices are low and declin- 
ing. Steel billets touched 15 dols. to 15.25 dols. at 
Pittsburgh last week. Large orders were placed, which 
indicate the probability of a reaction. General trade has 
not improved, although pig-iron production has in- 
creased 20,000 tons per week to meet the anticipated 
activity in April. None of the large absorbing 
agencies have yet begun to buy. Business continues 
at one-third less than last year, according to clearing- 
house reports. Rigid economy prevails everywhere, 
and while many new enterprises will be pushed 
through, there is not that momentum in trade which 
is usually the precursor of high prices. Steel rail quota- 
tions, which are 24 dols. at mill, must come down before 
large orders will be placed. Merchant iron is 22 dols. 
to 25 dols.; heavy steel plate, 28 dols. The reduc- 
tion in the price of puddling has enabled western 
mills to more easily enter eastern markets. There is 
some activity in sheet mills, nail factories, and wire 
and wire rod establishments, but sizing up the entire 
situation, it can be said that there is nothing to warrant 
stronger conclusions or predictions than have been 
made for several weeks past. 

March 23. 

Sales of 40,000 tons of Southern and Pennsylvania 
irons were made this week at 25 cents per ton under any 
known selling prices, and makers stand ready to 
double these deliveries on the same terms. Railway 
managers have taken quotations this week in Western 
Pennsylvania markets for 16,000 tons of shapes, of 
which one-half may be contracted for early in April. 
Steel rail makers report only small orders coming in, 
though railroad building projects are coming along 
that will take very large quantities, sufficient to keep 
all except three of the mills in fair employment. 
The selling price is said to be 24 dols., but buyers and 
builders do not believe this price will be quoted when 
actual orders are to be placed. Puddling has been 
reduced to 4 dols. in western mills, and 2.50 dols. to 
3 dols. in eastern. Large ore contracts are being 
placed. Ship and boat building orders are in sight, 
and this branch of the iron trade will probably improve 
before some others, The backbone of the trade is the 
railroad demand, but the railroad people are evading 
every possible outlay, and postponing improvements 
and enlargements. The opinion among many manu- 
facturers is that the Tariff Bill will not get out of the 
Senate until after the next autumnal elections. 





THE ‘‘ CLIMAX” LATHE CARRIER. 

WE illustrate below a simple but efficient lathe 
carrier manufactured by Mr. Charles Taylor, of 
Bartholomew-street, Birmingham. The construction 
of the dog will be obvious from the engraving. It 
consists of a flat bar, first bent into a J with very long 
legs, which legs are then bent at a right angle as shown. 
Between the legs of the (J a second bar, bent toa 





right angle, is inserted. This bar is provided with 
nuts at each end, and the work is gripped by tightening 
these. The carrier in question is, it will be seen, of 
great range, and it is further specially adapted to 
ripping taper work. It is perfectly balanced, and the 
act that it can also be put on work whilst the latter is 
between the centres may also be convenient in certain 
cases, 





InstRUCTION OF DockYARD APPRENTICES.—The Govern- 
ment have nominated a Special Committee to inquire 
into the present system under which the elementary 
schools are maintained under the Royal Marine, devoted 
in large measure to the instruction of dockyard appren- 
tices. The inquiry is to be be specially directed to ascer- 
tain whether it is desirable to continue such schools as 
separate institutions at the charge of the naval votes, in 
view of the extension during recent years of the public 
education system under the Elementary Education Acts. 
The chairman of the Committee will be Sir Robert G. C. 
Hamilton, K.C.B, The other members will be the Director 
of Dockyards (Mr. James Williamson), the Chaplain of the 
Fleet (Mr. Cox Edwards), and Mr. J. G. Fitch, LL 


the latter representing the Education Department. The 
secretary wi 
Brassey. 


be Mr. T, A. Brassey, eldest son of Lord 
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WATER-TUBE BOILERS. 
(For Description, see Page 430.) 











































































































































































































INDUSTRIAL NOTES. 


In the debates on the Navy Estimates, labour ques- 
tions came in for a fair share of public attention, and, 
it must be admitted, of official consideration. The first 
notice of motion in going into Committee of Supply 
was general in its character, but the mover waived all 
consideration as to hours because of the recent action 
of the Board of Admiralty as regards the eight-hours 
system, or 48 hours per week. But on the question 









































of pay Mr. Kearsley insisted that the wages paid 
were not the trade union rates in the districts re- 
presented by the Dockyard constituencies. In this 
respect he thought that the Admiralty had not carried 
out the vote of the House of Commons, The abolition 
of classification had had the effect of reducing the 
two grades above 32s. per week to the level of 32s, 
all round, thus raising one grade, at 3ls., to 32s., but 
reducing those in grade 3, at 32s. 6d., and those in 
grade 4, at 33s., to a standard level of 32s. per week. 





But the'’cry for abolition of the classification came 
from the Dockyards, perhaps with the notion that all 
would be raised to33s. per week. But while the standard 
rate is to be 32s., there will still be some new men at 
31s. 6d., and two other grades for a selected number 
at 32s. 6d. and 33s. per week respectively, for hired 
men, who will now be under three grades instead of 
four. Mr. Kearsley’s contention was that all should 
have the same rate in the same trade. The joiners, he 
said, were paid less at Devonport than the standard rate 
ofthe town. The important feature in the debate was 
the protest against Dockyard constituencies attempting 
to control the pay, and several very severe strictures 
were made. It was declared by some that the Dockyard 
system should be minimised and more work given out 
to contractors, so as to avert the pressure. More severe 
things were said in this respect than have been said 
for years, mainly on the ground of undue pressure. 
But, on the whole, it was agreed that the Government 
had done all it could at the present time to improve 
the condition of the Dockyard workers. 

The other prominent topic in the debate, both on the 
first and second days, was the position, prospects, and 
pay of the engine-room artificers. Theircase was pleaded 
by such experienced menas Mr. William Allen, Mr. J. 
Penn, Mr. Howell, and others, while Admiral Field, 
Mr. Ferguson, and others, incidentally referred to the 
subject as one well worthy theattention of the Admiralty. 
But the subject was by no means exhausted, as the 
Financial Secretary to the Admiralty felt, because he 
invited a private conference to talk the matter over. 
The curious part of the debate was in the references to 
the promotion of stokers to the position of stoker- 
mechanics, as though these men could ever occupy the 
position of engine-room artificers in any case. The 
number of these men is to be vastly increased, by about 
2700, whereas the engine-room artificers are only to be 
increased by about 230 or 250. In point of fact, it 
would appear that some of the speakers thought that 
there was little or no difference between the stoker, 
the engine-room artificer, and the engineer, whereas 
there is all the difference in the world, in so far as the 
Royal Navy is concerned. The contention was that the 
engine-room artificers shall be open to promotion ; 
at present they are not. They do not ask to be re- 
lieved of their work in the engine-room, they only ask 
that they shall have the chance of promotion if they can 
fulfil the conditions of examination, &c. They also ask 
for accommodation equal to their nominal rank, and 
pensions, also, according to that rank. It is hoped 
that the conference invited by the Financial Secretary 
will remove some of the difficulties, and thus pave 
the way for a recognition of the men’s claims. 





The Minutes of Evidence taken before the Depart- 
mental Committee on the various lead industries of the 
kingdom fill a huge volume of 454 pages. The report 
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or recommendations were published previously and 
noticed by us. With the evidence, it will enable Mr. 
Asquith, the Home Secretary, to formulate measures 
for the better security of health in the sevcral indus- 
tries dealt with in the volume, The facts disclosed 
certainly justify administrative interference, or, if the 
existing powers of the Home Office are insufficient, 
further legislation. The one great value of the iavesti- 
gation is that the inquiries were instituted on the 
spot, the committee having held a number of sittings 
in the very works selected for the inquiry. No other 
mode of procedure would have been so satisfactory, 
as the committee were thus able to verify the state- 
ments of the workers, or the more sensational state- 
ments in the press. Perhaps the most singular part 
of the evidence is that given by some of the women 
workers, who declare that the work is not dangerous 
to health, and not over-hard. If the decision of the 
public rested on the evidence of the female workers, 
the occupation would not be deemed unhealthy. But 
those examined were specific in their declaration that 
great cleanliness was not only conducive to, but essen- 
tial to health. All the witnesses ek pr ge to agree that 
the greatest danger arises from lack of cleanly habits 
on the part of the workers. 


There has been published what is called ‘* A Forecast 
of the Report of the Royal Commission on Labour ;” 
and if that forecast be at all authentic, as probably it 
is, the results appear small for such a large amount 
of labour, The Commission have been sitting for 
several years. They have examined a large number 
of witnesses, and they have published a large number 
of bulky volumes. Under their auspices also they 
have issued several special foreign reports,, and some 
on the agricultural aspects of the question. The inquiry 
and the publication of the reports, together with the 
expenses of the witnesses, make the Commission one of 
the most expensive of modern times, And what is 
the net result ? Certainly many who favour decided 
legislative measures must be disappointed, for the 
Commission have greater faith in voluntary rather 
than compulsory effort. The most prominent suggestion 
is that arbitration and conciliation should be more 
widely employed in the settlement of labour dis- 
putes. But it did not require a Royal Commission to 
tell us that. It was known before the Commission 
was appointed, and the report will not add to that 
knowledge, or intensify the demand for those useful 
expedients. Again, it is said that the Commission 
favour an eight-hours day, or 48 hours per week, for 
children and women, possibly by legislation. There 
seems to be no hint of any suggestive measures, as a 
basis for legislation. The result is not altogether 
surprising, for in the early days of the sittings of 
the Commission it was pointed out in ‘‘ Industrial 
Notes ” that the range of inquiry was too wide, and too 
indefinite for action. The reports of evidence may 
be useful as a storehouse for future reference, but in 
reality the evidence is discounted already. If the 
Commission had taken as their model the Commis- 
sion of 1874, the results would have been different. 
That of 1874 was the most fruitful of any Commission 
of recent years, 





The present session of Parliament will probably 
outde that of last session, and all previous sessions, 
by the number of Bills brought in, and on all kinds of 
subjects. Already the total number exceeds 400, and 
many others are being prepared to be added to the list. 
Of course a large proportion of these are political or 
general, and need not be indicated here; but a large 
number are industrial, or specifically pertain to the 
social well-being of the masses, though it is very doubt- 
ful whether many of them will ever pass the second read- 
ing, and still fewer the third reading, in the House of 
Commons. The Government programme comprisesthree 
or four Bills dealing with labour questions ; an Arbitra- 
tion Bill for labour disputes, which, unless it is better 
than that of last year, will be valueless; a Factory and 
Workshops Bill, by the Home Secretary, and a Mines 
Bill, also by the Home Secretary. These may be ex- 
pected to have some good elements in them, but whether 
they will go through is quite another question. Arbi- 
tration Bills are brought in by Sir John Lubbock and 
others, that by Sir John Lubbock being by far the 
best of those introduced. Then there are the Mines 
Eight Hours Bill and a general Eight Hours Bill, and 
one or two others dealing with the question, specially 
that of Mr. Maden, for an eight-hours system in cotton 
mills. The miners have also a Mines Bill, to amend 
the Mines Regulation Acts. There are also Bills deal- 
ing with certain phases of the Friendly Societies Acts, 
Industrial and Provident Societies Acts, and the 
Building Societies Acts ; also Bills amending the Fac- 
tory Acts, for the inspection of boilers, for test exami- 
nations for those in charge of boilers and certain 
machinery ; and for amending the Shipping Acts, in 
so far as they relate to seamen and firemen, both as 
regards food and accommodation, There is one Bill for 
the creation of a Minister of Labour, and another is 

romised for the creation of a Minister of Mines. It 
is doubtful whether the Employers’ Liability Bill will 





be reintroduced, as there seems to be a notion that Mr. 
McLaren’s amendment may be accepted by the Lords, 
which would create discontent in the labour ranks in 
the House of Commons. The chances of legislation are 
small indeed with the major portion of the Bills, 
though by constant attendance at the House after mid- 
night a few may be pushed through. 





The May-day demonstrations of this year seem 
likely to be divided into sectional gatherings, in so far 
as present appearances go. Itis possible, also, that the 
tax and exertion of the recent demonstration will to 
some extent militate against the proposed eight-hours 
demonstration, These demonstrations are expensive, 
even with the utmost economy, for the printing, bill- 
posting—even a heavier item than printing—the bands, 
and the banners all cost money, besides the incidental 
costs of organisation. And it is only by organisation 
that they can be effectual, orderly, and large. The 
London Trades Council and the Eight Hours Com- 
mittee seemed to have patched up a temporary agree- 
ment as regards the general features of the demonstra- 
tion, but one section, or rather, perhaps, several 
groups of the advanced section, including the Socialists, 
the Independent Labour Party, and, perhaps, the 
Fabians, is not quite in accord with the arrangements 
hitherto made. Any disaffection will have the appear- 
ance of disagreement in policy to the outside public, 
who do not understand the small points upon which 
the advanced party break into factions. It wasalways 
so. It was this that led to the more disastrous conse- 
quences of the French Revolution. It was found to 
exist in the Chartist movement. Latterly it has 
existed in the trade union movement to a greater 
extent than ever before. No such difficulties exist in 
Australia in connection with the Labour Day. 





The dispute at Newcastle with the Ironmoulders 
bids fair to end in an amicable arrangement. Themen 
struck for an advance of 3s. 6d. per week on time 
wages and 10 per cent. on piecework ; but a compro- 
mise, which other branches of trade regard favourably, 
has been conceded of 2s. per week on time rates and 
5 per cent. on piece rates. Ata meeting of the Iron- 
moulders held before the close of last week, it was re- 
solved to ballot the trade upon the question as to 
whether they will accept the compromise or not. The 
general opinion is that the compromise will be accepted, 
and that the men will agree to work under it. If this 
be the result of the ballot, the dispute will end. 





The dispute in the shipyards at Belfast continues, 
some 2000 of Messrs. Harland and Wolff's men having 
resolved to continue the strike. The resolutions at 
two large meetings held last week pledged the men 
to stand firm. The employers, on the other hand, 
intimated to the men that unless there was a good 
muster of hands after the Easter holidays, several de- 
partments, and possibly the whole concern, would be 
closed, It —— that some of the hands accepted a 
compromise, but if the present strike is not soon 
settled, all will be thrown out of work. So far the 
proceedings have been peaceful and temperate, more 
so than is usual in cases of dispute in the Belfast estab- 
lishments. 





The threatened dispute in the cotton trade has been 
averted. The men gave in their notices to strike 
unless the uniform list for which they have long 
striven was conceded. The employers met at Black- 
burn last week and agreed to give the average wages 
paid in the rest of Lancashire for the same class of 
goods, and asked the men to meet them in conference 
to arrange matters. It was feared that a strike would 
result which would paralyse the cotton trade in that 
part of Lancashire, but it is believed that the proposed 
conference will avert a strike, and will remove a cause 
of disturbance in other districts also. The workers 
have a good deal of sympathy in the action they are 
thus taking, for it places all competing firms on the 
same level as regards wages. The cutting down of 
some employers places all the others at a disadvantage 
in the open market. 





A large section of the men employed in the marine 
engineering trades of the Hartlepools came out on 
strike last week, in consequence of the refusal of the 
employers to concede 3s. 6d. per week advance. The 
ironmoulders only took action, but the principle 
affects other branches. It is probable, however, that 
the action taken at Newcastle, which is practically the 
same, affecting the same class of men, and for the same 
object, will result in an arrangement all along the 
coast on the basis of the compromise of 2s. per week 
advance, with a proportionate amount for piecework. 


In reply to a deputation respecting the inspection of 
metalliferous mines, Mr. Asquith has stated that it is 
his intention to introduce a Bill on the subject at an 
early date. He also stated that it was his intention 
to appoint two, possible three, new inspectors, one of 
whom will probably be allotted to Cumberland, and 





one to quarries. The latter are to be put under the 
Metalliferous Mines Acts, or, at least, under the 
inspectorship of mines under those Acts. Quarrymen 
have long sought for the protection thus afforded, but 
hitherto without avail, though their work is often 
dangerous. 





Mr. Asquith contemplates a series of administrative 
reforms at the Home Office affecting labour. In the 
first place, he will cause exhaustive inquiries to be 
made, similar to that relating to lead works, in re- 
spect of laundries, the linen industries of Belfast, the 
Sheffield grinders, the salt mines in Merioneth- 
shire, and probably some other trades. Then it is his 
intention to schedule certain trades as dangerous, such 
as red, yellow, and orange lead; lead smelting; tin- 
ning and enamelling iron hollow-ware ; electric accu- 
mulator works; flax mills and linen factories. And, 
further, he will appoint a committee to consider the 
subject of statistics relating to labour factories and 
workshops, mines and minerals, &c. He also proposes 
to increase the staff of inspectors under the several 
Acts administered at and by the Home Office. This 
is a pretty large order for one session, and that none 
of the longest. 





The miners of Northumberland have taken another 
forward step towards the establishment of a joint 
committee to regulate wages, with full powers to 
amicably settle disputes, &c. It is proposed that 
the wages shall be dealt with quarterly. At the joint 
meeting of representatives of the mineowners and of 
the miners, held towards the close of last week, the 
subjects were talked over in a friendly way, after 
which it was agreed to adjourn for a fortnight to 
definitely arrange matters. It is probable that the 
scheme will be adopted in Durham also, 





The miners in the Midlands have given notices for 
an advance in wages to the extent of, it is said, 40 per 
cent. They were working under the sliding scale 
during the coal strike. The coalowners have not 
refused the advance, or any advance, but they will 
consider the whole question at an early date, with the 
view of endeavouring to arrange the matter satisfac- 
torily and amicably. Meanwhile the prices of coal 
have gone down very considerably all over the 
conntry, and it will require a good deal of pressure to 
regain the high prices of last autumn and of the early 
winter months. 





ON WATER-TUBE BOILERS.* 
By Mr. J. T. Mitton, Member of Council. 
(Concluded from page 386.) 


A rorM of boiler used on the Continent is that known as 
the Diirr boiler. Those intended for marine purposes are 
very similar in design to the land boilers made by the 
same firm. One of the marine type is shown in Figs, 15 
to 17, on page 416. The chief parts cf these boilers are: 

(1) A water chamber extending over the front of the 
boiler divided into two parts by a diaphragm plate, which 
is made in portable pieces, each being secured by nuts 
threaded on the screw stays: 

(2) A number of slanting rows of tubes communicating 
at their upper ends with this water chamber, the lower 
ends being closed. 

(3) One or more steam receivers placed over the water 
tubes, connected at the front end to the water chamber. 

(4) A nest of superheater or drying tubes, placed over 
or between the steam receivers. 

The water tubes are made at their front ends with rings 
welded on and turned conically, the conical portions fitting 
into the milled holes in the back plate of the water 
chamber, without requiring any expanding, rolling, or 
jointing of any kind. As the tubes are placed at an 
inclination, while the water chamber is vertical, the tube 
ends have to be turned in a special manner to fit at the 
proper angle. The diameter of the tubes at the rear ends 
is somewhat reduced ; these ends are closed by an end 
plate fitting with a conical joint kept in place by one bolt, 
with cross-bar, straps, &c. The tube ends are carried on 
an iron plate forming part of the framework of the boiler, 
protected with bricks, and the tubes are perfectly free to 
expand or contract. Circulation is obtained by means of 
internal concentric tubes fixed to the diaphragm plate, 
and communicating with the front part of the water 
chamber. These inner tubes reach nearly to the end of 
the water tubes. The water level of the boiler in ordinary 
working is about the centre of the steam receivers. The 
water passes from these receivers down the front part of 
the water chamber, then through the inner tubes into the 
outer tubes, where part of it is evaporated. The steam 
and water then out of these tubes into the rear part 
of the water chamber, whence they are led into the 
receivers, The water tubes at the sides are placed as near 
each other as possible, to prevent loss of heat by radiation. 
This is effected by bending them alternately to the right 
and left. A hole is provided in the front plate opposite 
each water tube, to enable it to be drawn out or replaced. 
The holes in the outer plate are closed by hollow caps 
with conical fitting portions placed from the inside, and, 
like the tube ends, these caps fit tight without requiring 
any rolling or jointing of any kind. The taper ends of 
the tubes, and also of the caps, are untooled at the extreme 


* Paper read before the Institution of Naval Architects, 














Makcu 30, 1894. ] 


ENGINEERING. 


431 








ends; these portions, therefore, are of slightly larger 
diameter, the collar forming a stop, which is a safeguard 
against their being blown out from any cause. The tubes 
are cleaned on the outside by a steam jet. 

Baffle plates are fitted between the tubes to insure a 
roper circulation of the furnace gases amongst the tubes. 
he superheater consists of concentric tubes similar to the 

water tubes, and the steam circulates through them in the 
same way, tirst passing through the inner tube, and then 
through the annular space between the tubes, where it is 
dried, or, possibly, superheated. 

The makers of these boilers, Messrs. Diirr and Co., of 
Ratingen, are represented for this country by Messrs. 
Van Rietschoten and Houwens, of Rotterdam, who have 
been good enough to furnish me with the particulars of 
these boilers. Although making principally land boilers, 
of which they have made 944, having a collective heating 
surface of over 1,000,500 syuare feet, during the last six 
years, they havs made several marine installations— 
among others, two being for ths German Navy. These 
boilers are also said to be giving perfect satisfaction in 
large paddle towing steamers working on the Rhine. 
Messrs. Rietschoten and Houwens inform me also that 
the German naval authorities have made experiments 
with these boilers, forcing them to a consumption of coal 
at the rate of 70 lb. per square foot of grate per hour 
without developing any defects whatever. 

Besides the boiler described in my previous paper, Mr. 
Yarrow has used another type, shown in Figs. 18 and 19, 
This consists mainly of a horizontal steam and water cham- 
ber connected at both ends with water spaces, which are in 
turn connected by a number of water tubes. In this respect 
the boiler somewhat resembles the Lagrafel boiler. The 
construction of the water chambers, however, is different. 
Each tube passes through both chambers, being expanded 
into both front and back plates of both spaces. he top 
and bottom portions of the tubes are cut away at the parts 
passing through the chambers, leaving the sides intact. 
The sides, therefore, serve as stays, while the openings 
left by cutting away portions permit of the circulation of 
the water. The ends of the tubes are then stopped up, 
one end being fitted with a screwed plug, the other end 
being fitted with a gland and packing. 

A boiler proposed by Mr. A. E. Seaton is shown in Figs. 
20 to 23. It consists of four segments, each connected 
to a horizontal cylindrical steam chest. Each segmentis 
formed of a horizontal or slightly inclined cylindrical 
steam and water drum, connected at the front end directly 
to a deep water chamber. At the back end there is a 
somewhat similar chamber connected to the drum by 
means of a circulating pipe which enters the chamber at 
the bottom. The two water chambers are connected b 
a large number of slightly inclined water tubes of small 
diameter. The grate is placed beneath these nests of 
tubes, considerable space omg | allowed between the fire 
and the bottom rows of tubes. The circulation of the gases 
amongst the tubes is provided for by baffle plates, and by 
some of the tubes being arranged to touch one another, 
forming diaphragms. A feature peculiar to this boiler is 
that no stays are fitted to the water chambers, the outer 
ends of which are formed of ribbed or corrugated doors. 
One joint at each end, therefore, exposes all the tube ends 
similarly to the doors of a surface condenser. This is a 
point of much importance when considering the accessi- 
bility for cleaning or inspection. 

Another boiler adopted in the French Navy, and fitted 
in the Friant, Charles Martel, Elan, and other vessels, 
and also used in several steam yachts, isshown in Figs. 24 
to 27, page 429. This boiler, designed by Mons. Niclausse, 
is made by the Cie. Anon. des Générateurs Inexplo- 
sibles, of Paris. The sketch and information have been 
furnished to me by Mons. Niclausse through his English 
agent, 

eT he boiler consists of a series of headers fitted side by 
side, each having a number of compound tubes fitted to 
it, the whole being placed above the fire and surrounded 
by a suitable casing. The headers each communicate at 
their upper open ends with the bottom of a horizontal 
cylindrical chest, which, when in work, contains steam 
and water, the water level being at about its centre. The 
headers are made of malleable cast iron, and are each 
constructed with a centre diaphragm dividing it into two 
portions, the inner serving as an upcast for the mixture of 
steam and water —t from the generating tubes, the 
outer forming a space for the descending water. For 
each tube holes are bored through the front and back of 
the header, and through the diaphragm of nearly equal 
diameter; those in the two outer walls of the header 
being slightly conical or taper, the smaller end of the 
hole in the outer wall being exactly the same diameter as 
the larger end of the hole in the inner wall. The steam- 
generating tubes are reduced in size at the rear end, and 
are closed by iron cap nuts screwed on to them, the nuts 
being slightly smaller than the diameter of the tubes. 
The front ends of the tubes are secured to malleable iron 
castings, termed by the makers “‘lanternes.” These 
‘‘lanternes” are turned with conical surfaces where they 
fit the walls of the headers. The parts near the tubes 
which fit the back wall are thick and rigid; the front 
ends, however, are made thinner, to give more elasticity. 
The “lanternes” are all turned to gauge, so as to be 
absolutely interchangeable. The middle part of the 
‘‘lanterne” fits easily into the hole in the diaphragm ; 
its shell is cut away at top and bottom, so as to afford 
freedom for the motion of the water in circulating. Inside 
the steam-generating tube is placed a smaller water-circu- 
lating tube, which is secured to a smaller “‘lanterne” 
fitted inside the other, but extending only from the front 
of the header to the diaphragm. The front joint of this 
inner “‘ lanterne” is screwed. The tubes are arranged in 

airs, each pair being kept in place by a cross-girder 
astened by a stud screwed into the header. The con- 
struction of these details is shown in Fig. 27 to a larger 
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scale. In practice it is found that the tubes are readily 
removable on the front of the boiler, and may be re- 
placed quickly, the boiler thus affording exceptional faci- 
lities for cleaning and inspection. 

Some tests have recently been made with this boiler 
under forced draught with very satisfactory results, the 
steam being produced freely and being found to be dry. 
Other experiments have been made by feeding the boiler 
with impure water, but its ready accessibility for cleaning 
has enabled it to withstand exceptionally bad treatment 
in this respect without derangement. 

A boiler designed by Mr. A. Blechynden, and being 
made by the Naval Construction and Armaments Com- 
pany at Barrow, is shown in Figs. 28 and 29. In general 
design it presents some features in common with the 
Yarrow boiler, but it will be observed that the tubes are 
not straight, all being slightly curved, while the outer 
rows are made to shield the casing similarly to the outer 
rows in the Thornycroft and some other boilers. The 
outside circulating tubes are very small. 

A noticeable feature in the boiler is the plan by means 
of which any single tube may be cut out and replaced from 
inside the steam chest without disturbing the neighbour- 
ing tubes. Figs. 30 to 33, e 418, show a boiler which has 
been made and successfully used by Mr. J. Samuel White, 
of East Cowes. It consists primarily of two lower water 
chambers and an upper steam chest connected by numer- 
ous water tubes, the whole being enclosed in a casing. 
The grate is below the level of the lower water chambers, 
a considerable space being allowed between the fire and 
the lower parts of the tubes to serve as a combustion 
chamber. The front and back of the casing are shielded 
by 14-inch tubes which are reduced at the ends so as not 
to unduly weaken the chambers where they are joined to 
them, and two longitudinal diaphragms of nearly vertical 
tubes, touching each other and with similar reduced ends, 
extend from the front nearly to the back of the boiler, 
forming return flues. The products of combustion have 
thus to pass from the grate down the centre of the boiler 
and return along the side flues to the chimneys. The 
flues are filled with a number of double spirals of smaller 
tubes. These are clearly indicated on the engraving. The 
diaphragm of tubes mentioned as forming the division 
between the flues is supplemented by baffle plates where 
required. Very ample external circulating pipes are pro- 
vided. The provision for the circulation of the furnace 
gases by means of the return flues is such as to insure 
their being brought intimately into contact with the 
heating surfaces, and to effectually prevent their taking a 
short cut to the chimney before parting with their heat. 

Turning now from the descriptions of the individual 
types of boilers, let us consider what are the special 
qualities in which water-tube boilers are supposed to sur- 
pass the ordinary boiler. It must be remembered that 
unless the balance of the advantages and disadvantages 
in any particular case is decidedly in their favour, they 
are not likely to be used, as the preference would other- 
wise be given to the old, well-tried form. The advan- 
tages are mainly : 

1. The means of obtaining higher working pressures 
than can be obtained with ordinary boilers, owing to the 
excessive thickness of plates which would be necessary 
both for the shells and for the heating surfaces, 

2. Economy of maintenance. 

3. Decrease of weight and space required for producing 
a given power, or an increase of power obtainable with a 
given weight or in a given space. 

4. Less liability to serious accident through damage by 
neglect, and also, in case of such damage, less serious 
consequences, owing to the small quantity of water they 
contain. 

Regarding the first of these considerations, it may at 
once be conceded that with ai/ the types of water-tube 
boilers very ~— pressures may be obtained. It is pro- 
bable that the limit in this respect will, for many years to 
come, depend not upon the boilers, but upon the engines 
which have to use the steam after it is made. 

The objects of desiring to have steam of high pressure 
appear to be twofold. First, in order to obtain higher 
powers with a given size or weight of engine; secondly, 
as a means towards obtaining greater economy of coal con- 
sumption, the greater pressure rendering a greater range 
of expansion possible, and therefore making the engine 
more economical. In order to do this, however, it will 





be essential that the boiler supplying the higher pressure 
steam should be quite as economical as regards evapora- 
tion per pound of coal as the present boiler, otherwise we 
shall be losing at the boiler what we gain at the engines. 
The boiler must also produce dry steam; that is, there 
must not be a large percentage of moisture in the steam 
as delivered. For efficiency of evaporation two things 
are needed, viz., completeness of combustion, and proper 
circulation of the products of combustion amongst a 
sufficient amount of heating surface to enable the latter 
to abstract the whole of the available heat from the 
former, which should reach the chimney comparatively 
cool. These conditions involve both space and weight, 
and are thus to some extent in antagonism with the 
requirement of large power on small weight and space. 
Different types of boilers, therefore, according as the 
requirements of economy or of large power predominate 
in the conditions they have to fulfil, provide for these 
factors more or less completely. 

As regards perfection of combustion, it is recognised 
that so long as coals are used as fuel sufficient air must be 
supplied, either through or above the grates, to properly 
burn the distilled gases from the coal, as well as the car- 
bonaceous partof the fuel; and that the mixture of gases 
and air require both time and space in which to become 
thoroughly mixed before their temperature is reduced to 
a certain critical point, below which further combustion 
is not possible. 

In ordinary boilers with roomy combustion chambers 
these conditions are fairly well met, and in some of the 
water-tube boilers also these conditions are sought to be 
obtained ; in others, however, in which the products of 
combustion are hurried direct from the fire into the 
narrow spaces between the tubes, economy cannot be 


ag ing 
ons. D’Allest, the originator of the D’Allest boiler, 
attaches great importance to this point, and his views are 
borne out by the trials quoted in the Appendix of ay 
previous paper, some of which are reproduced in Englis 
figures in Table II. These trials, made by French naval 
officers with boilers of very similar design in all respects, 
except that of the circulation of the furnace gases amongst 
the tubes, and under similar conditions, showed that 
where the furnace gases rose straight up amongst the 
tubes, imperfect combustion resulted, smoke of great 
intensity being produced, while the evaporation was only 
equivalent to 7.25 lb. of water, from and at 212 deg., 
per lb. of coal; in the other boiler, in which the gases 
passed first into a roomy chamber, where more complete 
combustion took place, and then traversed the same 
amount of heating surface, there was no smoke, and an 
average of 10.76 lb. of water evaporated from and at 212 
deg., a result not only excellent in itself, but remarkable as 
being almost 50 per cent. in excess of the other. If the 
natural draught results only are taken, the average is 
11.21 lb. of water from and at 212 deg. Attention is 
also called to the results obtained with forced draught in 
the cases of the 2000 and 9000 I.H.P. vessels. These ex- 
periments are very valuable, being made by French 
naval officers, entirely independent of the makers of the 
boilers, and therefore disinterested. The importance of 
roviding for proper combustion and circulation of the 
urnace gases amongst the heating surfaces is shown also 
by the results of the experiment made by Mr. Stromeyer 
on Messrs. Anderson and Lyall’s boiler, the results of 
which have already been given. 

Under the h of economy of maintenance, many 
points have to be considered, some bearing generally 
upon design, others on details, and the question also of 
the size and material of the tubes is important. 

Regarding the material of the tubes, it appears that, 
at least with the smaller tubes used with the very light 
type of boiler, seamless steel is the most suitable, 

though seamless — and lap-welded iron tubes have 
been used. The seamless tubes are preferred, not because 
of the relative weakness of the weld in lap-welded tubes, 
for even welded tubes, of the small sizes used, possess an 
enormous margin of strength in proportionto the working 
pressure; but in order to obviate the possibility of minute 
imperfections in the weld, which have the effect of reduc- 
ing the thickness available for resisting corrosion, it 
having been found that occasionally an ost imper- 
ceptible corrosion would open a minute hole through 
the tube at such a defect, completely spoiling it, 
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Undoubtedly seamless tubes would possess the same 
superiority over welded tubes, even for the larger sizes 
of water tubes. 

While recollecting the good work which iron lap-welded 
tubes have done in the past, as ordinary boiler tubes, it 
should be remembered that the corrosive influences to 
which they are subjected, are on the outside, where the 
weld is more likely to be perfect than the inside, and 
where, if any imperfections exist, they are at once visible. 
If water-tube boilers come into general use, however, our 
tube-makers must supply us with seamless tubes at a rea- 
sonable price. With the demand for them, no doubt they 
will be forthcoming. : 

Next, with the small tubes, Seon arsed thin tubes 
must be used; but with larger tubes this is not so necessary, 
and the greater thickness will give larger margins against 
wear a tear and corrosion, than can be obtained with 
smaller tubes. In most of the types of boilers, the most 
vulnerable parts appear to be the tubes, if we except, 
perhaps, the furnace fittings, which are in general not 
dissimilar to those of other boilers. In most of the boilers 
it is a comparatively simple operation to renew any indi- 
vidual tube, although in some boilers it would appear to 
be necessary to remove several tubes to obtain access to 
others. 

Another point, as to which great differences present 
themselves amongst the various types, is the facility for 
examination and cleaning. In this respect, those boilers 
have the advantage in which the tubes are straight, and 
of sufficient size to enable them to be looked through. 
Those also in which an examination can be made without 
the breaking and remaking of numerous joints have an 
advantage over those requiring one or two joints to be 
broken for every tube that has to be examined. Then, 
again, there are joints and joints; some are metal to 
metal joints, others require jointing material. The 
former would in general appear to require more skill and 
care in making than the Scenes, but would probably be 
more satisfactory and permanent when once properly made. 

The above remarks as to joints apply only to what may 
be called door joints. The joints between the tubes and 
water chambers, or between different lengths of tubes, 
again vary in the different boilers. Some engineers 
prefer ordinary rolled or expanded joints ; others demand 
screwed joints. In some of the boilers, with zigzag 
arrangement of tubes, the number of screwed joints at 
the bends or elbows is very great. 

Some of the boilers described may be made equally well 
of large or of small size. For instance, the Belleville 
boiler may be made with as few as four elements, or a 
much greater number may be employed. In small 
vessels, where it is required to subdivide the power, it 
will be advantageous to make them of small size ; but in 
large-powered vessels, and in those in which it is desired 
always to work at about the full power, great subdivision 
of boilers appears to be a mistake, a less number of larger 
boilers being more easily attended, and requiring less com- 
plication of fittings and pipes. : 

An important point bearing upon the question of dura- 
bility is the possibility of keeping the outsides of the 
tubes free from soot and from the accumulation of fine 
ashes, the latter, especially when moisture is present, being 
very destructive to iron structures. Great differences 
exist amongst the various boilers in this respect. Another 
point which must not be overlooked is whether the design 
provides for a depositing chamber in which the impurities 
of the feed water will accumulate. Although it is fully 
recognised that these boilers demand absolutely pure 
water for feed, and evaporators and filters, &c., are sup- 
plied, yet it is inevitable that some sea water and other 
impurities will occasionally be introduced into the boilers. 
These appear, in the main, to become separated out from 
the water into a solid form more at the time the water is 
being raised in temperature to the boiling point, than 
during the time the water is being evaporated. Those 
boilers would appear to have an advantage which provide, 
in the course of the circulation of the water, quiet places 
in which the impurities can settle without encrusting the 
heating surfaces. 

The importance of the proportions of the weight and 
space occupied to the power of the boilers varies much in 
different vessels. In ordinary cargo steamers both con- 
siderations are gr gst unimportant. The first 
consideration in these vessels is economy of coal con- 
sumption, and the boilers which give the best results in 
this direction will be preferred to others, even if they 
occupy more space and are considerably heavier. In 
passenger steamers, however, the weight and, more 
especially, the space occupied are important; but in 
these vessels also, especially those engaged in lon 
voyages, economy of coal consumption is still of vita. 
importance. 

In war-vessels, however, the case is very different. 





What may be termed the weight efficiency and space 
efficiency assume the first importance, the questions of 
economy and durability taking relatively second place. | 
In some cases, indeed, the question of ae hardly | 
comes in at all, the question being mainly that of obtain- | 
ing the greatest power on the smallest possible weight and | 
in the small space available. In other cases, however, | 
combined with the question of large power is the require- | 
ment of economy of consumption at low power. It is 
evident, therefore, that the same type of boiler can hardly 
prove to be the best for all purposes. 
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Wuen I last had the honour of reading a paper on the | 
simplification of valve gears before this Institution, I con- 
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cluded by saying, ‘‘and I am continuing my investiga- 
tions in the same direction, with a very tangible hope 


that I shall be able very shortly to take a step further in| B B! fit 


the simplification of valve gears by about 30 per cent.” 
That was in 1886, or eight years ago, and the paper which 
your Council have done me the honour to accept for m 
reading to-night is the result of the eight years of wor 
in that direction since that date, and I hope it will not be 
without interest to you. 

When I made the statement quoted I had in my view 
the treatment of the valve gear of marine engines, which 
were then increasing in size and speeds of revolution 
with such rapid strides, on a plan on which I had long ago 
designed and constructed reciprocating steam and water 
power machinery with satisfactory success, by abandonin 
all direct mechanical connection between the piston an 
the valve, and actuating the valve directly by the motive 
fluid driving the engine, so arriving at about the ultimate 
limit of simplicity possible in this direction. Many steam 
hammers were made on this plan, and gave very satis- 
factory results, being extremely sensitive and perfectly 
controllable for the most delicate blows, even to picking 
a wafer off a watch glass without breaking the glass. 
Thousands of steam pumps have also been made on the 
same plan, the valve being driven either by steam or water 
with no mechanical connection. 

The great simplicity of the plan recommended it 
strongly for application to marine engines, and if success- 
ful promised a large field. But after some years’ work in 
that direction I laid the plan aside, for the time only, I 
hope ; not because of any mechanical difficulties in it 
that could not be overcome, but that the commercial 
element was not promising. It was, in fact, an advance, 
I think, too far in advance to find favour, a departure 
from ordinary practice too wide to be acceptable to either 
owner or builders, So taking a medium course, and, 
instead of driving the valve itself by fluid pressure, where 
the fluid would always be in active motion, I proposed to 
myself to take only the half-way step at once, and to 
adjust and retain in position the machinery for moving 
the valve by the motive fluid, which would so mostly be in 
the condition of a static force only. 

In carrying out this idea I returned, of course, to the 
absolute contact plan, driving the valve by a rod direct 
from the crank axle, but only one rod and one eccentric. 

And now I shall not eoabie you with the process by 
which I arrived at the result, but at once describe to you 
the ert. 

The principle of construction is simply that, in place 
of employing two eccentrics, set each at the proper 
positions, for giving forward and backward motion, 
and all intermediate points of ‘‘cut-off” necessitat- 
ing the employment of the ‘motion link,” and all 
the machinery required to move and hold it in posi- 
tion, I employ but one eccentric set upon the crank- 
shaft, and arranged to be slid across it between the two 

oints, for forward or backward motion, and one rod 

irechb up to the valve spindle. The method by which 
this sliding action is accomplished will be described 
immediately. By this arrangement all the requirements 
of the “link r” are fulfilled, but with one-fifth of 
the number of parts, and giving a much more correct 
distribution of steam. 

Referring now to the engravings on the next page 
(Fig. 4), A is a cast-iron or steel square block, fitted on 
the shaft S in the position usually occupied by the two 


eccentrics in link gear. This block has cast with 
it, on opposite sides, two small rams, B B', the 
planed at the surfaces 


other two sides of the block bein 

aa to receive the eccentric E, which is bolted together 
centrally in the usual way, having the surfaces ¢ e¢ 
planed to slide on the surfaces a a of the square block 





A. In the eccentric, and forming part of it, are cast 
two small cylinders C C!, into which the two rams 

We have now the eccentric mounted on a square on the 
shaft, and free, while moving round with and driven by 
it, to be slid from side to side on that square ; the direc- 
tion of that sliding action being on the centre line, 
arranged to be at right angles across the centre line of the 
crank and connecting-rods, when at extreme ends of the 
stroke and within the centre line of the crankshaft, 
towards the crankpins, if inside steam lap is to be used, 
as is usual with piston valves, or outside that point if out- 
side lap is required ; the movement given to the valve 
being equally correct either way, and whether for for- 
ward or for backward going; each extreme position being 
for forward or backward going, the central position being 
mid gear; and 2 position giving any variety 
of ‘‘ cut-off.” The movement of the eccentric in either 
direction, and its control in any position, is effected by 
forcing in a non-elastic fluid at a pressure at either end 
of the crankshaft, which in this case, as for warships, is 
already hollow, as at S! (or in ordinary shafts it is 
drilled). 

The fluid is put in motion in either direction by a 
steam cylinder M (Fig. 1) operating on the piston 
of a cylinder N, which serves as a reservoir for the 
fluid, transmitting the power through the pipes P P! 
for forward going, and on through the crankshaft, 
and so into the small cylinder in the nearest eccen- 
tric, suitable for carrying it over in the direction for 
forward gear, while the fluid in the opposite cylinder 
in that eccentric is passed on to the next following 
eccentric to move it over; and so on till the we 
fluid finds its way by the pipes P P! to the opposite en 
of the fluid cylinder N ; of course, the reverse action of 
the steam cylinder again returns the eccentrics to the 
original position. 

hus the positions of the eccentrics for forward or 
backward motion are secured without the intervention of 
any mechanical combination in the form of links, levers, 
screws, &c., liable to wear out or break down. And by 
the simple arrestation of the movement of the fluid, the 
eccentrics are maintained in any position, so giving any 
required point of ‘‘ cut-off.” The cylinder N is made of 
a sufficient capacity to contain a margin of about 25 per 
cent. more fluid than is required to fill all the eccentrics, 
pipes, and other channels, &c., to be able to follow up the 
eccentrics if required. 

From this description the general principles of the 
system will be easily understood ; and to those familiar 
with the designing of fluid-pressure machinery it is well 
known how, working through the medium of anon-elastic 
fluid for the transmission of power, such machinery is 
peculiarly sensitive to exact and certain control. 

Thus this gear lends itself specially to all the adjust- 
ments required in a triple-expansion engine at sea; and, 
though it would have made the paper far too long to go 
into any of the details for effecting these adjustments, it 
would not be complete without merely naming some of 
these. Thus, that while the engine is running, all the 
three cylinders may be ‘‘linked” up simultaneously, or 
each may be independently najeated ; and that while so 
various] po Tame all may at once be thrown over 
into full gear, either forward or backward, without 
wy! manipulation of screws, as in the reversing levers 
of link gear. = 

All these adjustments are effected by differentiating 
the amount of fluid between the two cylinders in any 
eccentric; and as in the Maxim gun the recoil of the 
shot is made available to discharge the exploded cart- 
ridge, supply a new one, and fire it, so the tendency of 
each eccentric, when working expansively, to slip over 
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JOY’S FLUID PRESSURE REVERSING GEAR. 
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the amount for setting the point of ‘‘cut-off” | amount to check the speed of the engine. The machinery 
required, when it may be locked in that position | for all these adjustments is of a small and very simple 
also by the fluid pressure. | character, and of a class in which I have had large experi- 
There is also provision made in the arrangements | ence ; and for all details there are ample precedents. 

of the valves and pumping gear of the fluid cy-| The advantages of the gear are—first, its simplicity of 
linder or reservoir for reversing by hand when | construction and fewness of parts, all such parts also 
the steam is not on, or for refilling any of the | being of ordinary form commonly in use, with the further 
pipes, channels, or eccentric cylinders; and finally | advantage that, as only one eccentric is required for 
this part of the gear may be linked up as @|each valve, that may be made of double strength and sur- 
governor, employing the inertia of the fiuid in | face, if desired. 

motion and under pressure to move the valve of| Resulting from the above, the gear is very much less 


into full gear is employed, by acting on a small valve in | the steam reversing cylinder towards mid-gear on the | costly than “‘link ” or any other gear, fully by half, as not 
the eccentric by the motion of the engine, eo allowing the smallest increase of the speed of the engine, so linking | only are there fewer parts, but none of these are com- 
fluid to change cides, under pressure of the tendency, to up all three cylinders in that direction to the requi plicated and costly forgings, as motive links, requiring 
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difficult and expensive tooling ; almost all the work con- 
sisting of simple castings in steel or iron, and requiring 
chiefly boring and turning, the easiest and least costly 
operations in the tool shop. Then, having far fewer parts, 
it is less liable to break down ; less attention and lubrica- 
cation are required. Indeed, if wished, the whole of the 
lubrication on the crankshaft may be performed by the 
motive fluid itself (using oil), which may be recuperated 
automatically by the engine itself while in motion. 

Again, it fits into the position of the ‘‘link gear” 
exactly, requiring no alteration whatever in the ordinary 
type of engine. Further, the newly-designed part con- 
nected with the fluid-pressure machinery may entirely 
break down without destroying the efficiency of the 
engine, which will still continue her voyage in full for- 
ward gear; for, if the engine is working expansively, the 
only result of the entire failure of the fluid gear ia to allow 
the engine to slip into full forward gear, while, if working 
in full gear, there is no strain at all upon that part of the 
machinery. 

And now, though this gear was originally and specially 
designed for marine engines, it is really a valve gear of 
general application for any class of steam engines, and 
suitable to be employed wherever link gear may be used. 
Therefore, in selecting an engine on which to test its 
efficiency, I chose a locomotive, as offering opportunities 
for the most crucial tests to be carried out in the shortest 
time, as also other important advantages ; as the greater 
ease with which experiments can be conducted and re- 
corded on land than at sea, the freer access to the 
machinery by numbers, whether of workmen or of those 
wishing to inspect, as compared with a crowded engine- 
room at sea, Alterations, repairs, or additions may be 
readily made, variations in loads or in speeds may be 
effected, continuous working may be maintained, inde- 
pendent of weather or tide; but, most of all, a much 
more crucial and varied series of tests may be crowded 


into a very much sborter time than with engines at sea. | 


Thus the engine fitted with this gear has been at work 
about a year, and during that time has had the reversing 
ene as frequently manipulated, shifted from forward to 
ackward going, and changed about to all degrees of ex- 
pansion, as could have occurred in a Channel steamer in 
six or seven years, or as in an ocean-going steamer in 
quite an unknown time. (See engraving on page 432.) 

With regard to the newly required constructive details, 
several points of interest arose, and had to be dealt with. 
One or two only I will name. Thus it was objected that, 
at the point where the stationary fluid in the pipes at 
either end of the crankshaft met that which was revolv- 
ing rapidly in the shaft, heat would probably be gene- 
rated. This never occurred, but its possibility was met 
~! enlarging the —— or channels at that point, so 
allowing room for the stationary particles to interchange 
gradually among those rotating rapidly. 

Again it was urged that, as the fluid had to sustain the 
reciprocating effort of pulling and pushing the valve, a 
throbbing or pulsating action wands generated. This 
never has existed, for, whether running slowly or very 
fast, and even with a considerable amount of air in the 
pipes, the whole gear runs with the solidity of a gear of 
steel with no intervening fluid. The most suitable fluid 
to be employed has also been subjected to investigation, 
and if frost is not feared, and lubrication is not contem- 
plated, then any non-elastic fluid will do; but probably 
one of oil, and nine of water, will be found most conve- 
nient and cheap. 

For packings I, of course, used the ordinary leather cap 
packings, of which I have had very satisfactory experience 
under pressures up to 5000 lb, per square inch. The prac- 
tice in the case of the Westinghouse brake pointed in the 
same direction ; but, thinking it well to be independent of 
organic material, I have been trying to get at a figure in 
— to employ metal, and some of the results are on the 
table. 

Now it only remains for me to refer you to models, 
drawings, and photographs on the walls and on the table 
-—-among these, to the original machine on which I satisfied 
myself that the broad principle upon which I proposed to 
work was practicable, and cards of diagrams taken from 
it giving the valve stroke—and also to inform you that 
the locomotive on which this gear has been tested will be 
at the Victoria Station of the London, Brighton, and 
South Coast Railway. 





ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this Society was held on 
Wednesday evening, the 2lst inst., at the Institution of 
Civil Engineers, Westminster; Mr. R. Inwards, F.R.A S., 
President, in the chair. Mr. H, C. Kiddle and Mr. S. 
R. Loweock, Assoc. M. Inst. C.E., were elected Fellows 
of the a 

Mr. W. H. Dines read a paper on the “ Relation be- 
tween the Mean Quarterly Temperature and the Death 
Rate.” The Registrar-General’s q.arterly returns for the 
whole of England since 1862 were taken by the author, 
and the number of deaths in each quarter expressed as a 
departure per thousand from that particular quarter’s 
average ; the value so obtained being placed side by side 
with the corresponding departure a the temperature at 
Greenwich frem its mean value. The rule seems to be 
that a cold winter is unhealthy and a mild winter healthy ; 
and that a hot summer is always unhealthy and a cold 
summer healthy. 

r. Dines also read a paper on the ‘‘ Duration and 
Lateral Extent of Gusts of Wind, and the Measurement of 
their Intensity.” From observations and experiments 
which he has made with his new anemometer, Mr. Dines 
is inclined to think that a gust seldom maintains its full 
force for more than one or two seconds ; and also that the 
extreme velocity mostly occurs in lines which are roughly 
parallel to the direction of the wind. 


Mr. R. H. Scott, F.R.S., exhibited a diagram show- 
ing some remarkable sudden changes of the barometer 
in the Hebrides on February 23, 1894. At 8 a.m. the 
1eiding at Stornoway was 29.39 in., being a fall of 0.7 in. 
since the previous day, and at 6 p.m. the reading was 
28.58 in. From the trace of the self-recording aneroid it 
appears that the minimum, 28 50 in., occurred about 
5.30 dag and that the fall during the half-hour a 
ing the minimum was nearly 0.2 in, the rise after the 
minimum being nearly as rapid. 

The other paper read was ‘‘ On the Calculation of Photo- 
graphic Cloud Measurements,” by Dr. K. G. Olsson. 








LAUNCHES AND TRIAL TRIPS. 

Tue s.s. Chatburn went on her trial trip in the bay off 
Hartlepool on the 14th inst. She was built by Messrs. 
William Gray and Co., Limited, for Messrs. Murrell and 
Yeoman, of West Hartlepool, and engined at the Central 
Marine Engine Works, est Hartlepool. Her dimen- 
sions are as follow: Length over all, 280 ft. ; breadth, 
37 ft.; depth, 20 ft. The diameters of the cylinders are 
as follow: High-pressure, 20 in.; intermediate, 314 in.; 
low-pressure, 38 in.; and the stroke is 36 in. Steam 
is provided by two multitubular boilers, working at 
a pressure of 160 lb. per square inch. he engines, 
at full speed, made 90 revolutions per minute, the vessel 
doing about 11 knots per hour on light draught. 





The new Royal Mail steamer Dronningen, built by the 
Fevig Iron Shipbuilding Company for the Arendals 
Steamship Company, made her trial trip at Bergen on 
the 3rd inst. The trial trip was in every way most 
satisfactory, and a mean speed of 134 knots was obtained. 
The dimensions of the steamer are 180 ft. by 27 ft. by 
21 ft. to awning deck. The engines are triple-compound, 
with cylinders 164 in., 265 in., and 43 in. in diameter, 
with a stroke of 30 in. There are two boilers, 11 ft. 5 in. 
in diameter and 10 ft. 2 in. long, constructed for a work- 
ing pressure of 175 Ib. per square inch. The engines 
were supplied by the Bergens Mekaniske Veerksted. The 
steamer is to ply between Bergen and Christiania along 
the coast, calling at all the ports. 


Messrs. Fleming and Ferguson, shipbuilders and engi- 
neers, Paisley, have launched from their yard a steel 
screw hopper dredger named the Hugh Andrews, built 
to the order of the Warkworth Harbour Commis- 
sioners, Warkworth, Northumberland. The dimensions 
of the vessel are 147 ft. by 33 ft. by 11 ft. 6 in., and 
she is capable of raising 300 tons per hour from a depth 
of 26 ft., and has a hopper carrying capacity of 300 tons. 





The Thames Electric and Steam Launch Company, 
Eel-Pie Island, Twickenham, launched on the 10th inst. 
the Lightning, a steam launch specially equipped for 
coaching the crews and for umpiring races at the prin- 
cipal regattas during the approaching season. Steam 
was up before she was launched, so immediately after 
she entered the water she had a short trial trip, and gave 
good results, attaining a high rate of speed. The hull is 
constructed of mild steel, and fitted with a handsome 
saloon cabin aft. The engines are designed to work at 
180 lb. steam pressure, and are mounted on polished steel 
columns. All bearings and slides are of phosphor-bronze. 
These engines run at 600 revolutions per minute. The 
boiler is of the tube type, and the propeller is two-bladed, 
with a 4 ft. 6 in. pitch. 





The s.s Barnstaple, built and owned by Messrs. R. 
Craggs and Sons, of Middlesbrough, was taken out for 
trial on March 14. The vessel is one of two specially 
built for the American fruit trade, and for carrying mails 
and passengers between Boston and Jamaica. The 
dimensions of the ship are 230 ft. by 31 ft. 6 in. by 24 fo. 
84 in. She was on trial loaded to her ordinary trading 
draught, and a speed of 14 knots was maintained over the 
measured course, The engines are by Messrs. Westgarth, 
English, and Co., of Middlesbrough. The cylinders are 
22in., 35 in, and 57 in. in diameter by 36 in. stroke, 
steam being supplied by two large steel boilers. 





No. 92, one of the new type of first-class torpedo-boats 
ordered in 1892, designed and built by Messrs. J. I. 
Thornycroft and Co., has been successfully launched 
from their — at Chiswick. The vessel will be 
fitted by her builders with four-cylinder triple-expansion 
engines, driving a single screw, steam for which will be 
supplied by two Thornycroft water-tube boilers, designed 
to develop sufficient power to propel her at a guaranteed 
speed of 234 knots on a continuous three hours’ trial. Her 
armament is to consist of three 3-pounder ee 
guns, and she is fitted with three tubes for discharging 
18-in. torpedoes. 





The Campbeltown Shipbuilding Company launched, on 
the 20th inst., a steel screw steamer, named Guillemot, of 
2800 tons deadweight. The engines, which are triple- 
expansion, have been supplied by Messrs. Rankin and 
Blackmore, Greenock. Steam will be supplied by two 
large boilers working at a pressure of 170 lb. The average 
speed, loaded at sea, is to be 94 knots on a small consump- 
tion of fuel. The owners are the General Steam Navi- 
gation Company, London, and the vessel is intended for 
their trade on the west coast of Africa. 





Messrs. Ropner and Son, Stockton, launched on the 
2ist inst. a steel screw steamer named Fortuna, of the 
following dimensions, viz.: Length over all, 333 ft.; 
breadth, 41 ft. 6in.; and depth moulded, 24 ft. Her 
triple-expansion engines, by Messrs. Blair and Co., 
Limited, are of 1000 indicated horse-power, with two large 





steel boilers working at 160 Ib, 





The hopper dredger Erin-go-Bragh, built by Messrs. 
Fleming and Ferguson, Paisley, for the Limerick Har- 
bour Commissioners, underwent dredging and speed 
trials on the 2lst inst. The dredging trials took place 
on the River Cart, from which she lifted 300 tons of 
stiff clay per hour. The vessel thereafter ran a speed trial 
over a measured mile in the Gareloch, when she attained, 
with load in ve of 400 tons, a speed of 74 knots per 
hour, being half a knot over guaranteed speed. 


On the 22nd inst. Messrs. Craig, Taylor, and Co., 
Thornaby-on-Tees, launched the first of two steel screw 
steamers built for the South American trade. The 
dimensions are 288 ft. by 41 ft. by 24 ft. 74 in. depth 
moulded. The engines are being constructed by Messrs. 
Blair and Co., Limited. The cylinders are 21 in., 35 in., 
and 57 in. in diameter by 39 in. stroke. There are two 
large steel boilers working at 160 lb. pressure. The 
vessel has been built for Messrs. A. C. de Freitas and Co., 
of Hamburg, and is named Macedonia. 


On the 23rd inst. Messrs. William Simons and Co., of 
Renfrew, launched a powerful bucket hopper dredger con- 
structed for the Western Australian Government, for the 
improvement of the port of Fremantle. It is built under 
the direction of Messrs. Coode, Son, and Matthews, 
Westminster. The dredging gearing is of steel, and 
fitted with friction arrangement to prevent undue strain 
coming on the machinery. Special appliances are pro- 
vided for the removal of rock, as well as for the lifting of 
large quantities of softer material. The engines are 
triple-expansion, of 550 indicated horse-power, steam 
being supplied from two boilers of 1601b. pressure, having 
iy Sa and evaporator. This is the fifteenth dredgin 
vessel Messrs. William Simons and Co. have constructe 
for the Australian colonies, and is the fifty-fourth hopper 
dredger built by them, of which type of vessel they are 
the inventors, 


Messrs. Robert Stephenson and Co., Limited, Heb- 
burn, launched on the 2lst inst. a steel screw steamer, 
built for Messrs. MacIntyre Brothers, Newcastle. She is 
of the following dimensions: Length between perpendi- 
culars, 324 ft.; breadth moulded, 43 ft.; depth moulded, 
28 ft. 8in. She is named Undaunted. 











On the 22nd inst. Messrs. Ramage and Ferguson, 
Limited, Leith, launched a steel steam yacht of about 
570 tons, built for Major A. H. Davis. The following 
are her principal dimensions: Length between perpen- 
diculars, 170 ft., by 26 ft. 2in. breadth, by 17 ft. 3 in. 
depth moulded. She is to be fitted with triple-expansion 
engines, the cylinders of which are 16in., 26in., and 
42 in. in diameter by 27 in. stroke, having steam sup- 
plied by a large boiler working at 160 1b. pressure. The 
yacht is to be schooner rigged, with yards on the fore- 
mast, and will have a large spread of canvas. Accommo- 
dation for the owner and his friends is situated in the 
forepart of the vessel. 





Messrs. Alex. Stephen and Sons, Linthouse, Glasgow, 
launched on the 22nd inst. a steel screw steamer of the 
following dimensions: Length between perpendiculars, 
330 ft.; breadth, 43 ft.; depth, 29 ft. The owners are 
Messrs. Maclay and M‘Intyre, of Glasgow. She has been 
designed to carry about 5350 tons deadweight. The 
engines are triple-compound, having cylinders 24 in., 
39 in., and 64in. in diameter by 42 in. stroke, steam 
being supplied by two single-ended steel boilers working 
at 160 lb. pressure. The name of the vessel is Janeta, 





The Naval Construction and Armaments Company, 
Barrow, launched on the 22nd inst. a new steel steamer, 
built for the British and Irish Steam Packet Company, 
Limited, for their Channel service. She was named 
Lady Wolseley. The new vessel is 275 ft. long, 35 ft. 
broad moulded, 17 ft. deep moulded, and has a gross 
tonnage of 1400 tons. The machinery consists of one set 
of triple-expansion engines, the cylinders being 25 in., 
40 in., and 65 in. in diameter respectively, with 42 in. 
stroke. 


Thes.s. Cathcart Park, completed for Messrs. Denholm, 
Greenock, by Messrs. Cumming and Ellis, Inverkeithing, 
has just had a successful trial on the Forth. The vessel 
is 180 ft. by 27 ft. 6 in. by 13 ft. 6 in.; her engines have 
cylinders 15 in., 25in., and 40 in., in diameter by 27 in. 
stroke; with a oy boiler for supplying steam to the 
main engine, and a ag d boiler to supply steam for three 
6in. by 10in. Clarke-Chapman winches. The engines, 
which were supplied by Messrs. Muir and Houston, 
engineers, Glasgow, worked satisfactorily, a speed of over 
10 knots being attained. 


Messrs. James and George Thomson, Limited, Clyde- 
bank, launched on the 21st inst. a paddle steamer built to 
the order of the Belfast and County Down Railway Com- 

ny. Her dimensions are: Length, 225 ft.; breadth 
loeciiel, 26 ft.; breadth (extreme), 54 ft.; gross ton- 
nage, 370. The vessel has been built under the superin- 
tendence of the Board of Trade, and is of steel through- 
out, the hull being strong enough for the excursion 
traffic between Belfast and Ratblin Island or Killough. 
She has been designed in accordance with the require- 
ments of the first grade of the Bulkheads Committee’s 
rules, and is subdivided by nine water-tight bulkheads, 
which render her unsinkable even with two adjacent 
compartments in communication with the sea. 





BeELcian Briquerres.—The exports of briquettes from 
Belgium in January amounted to 44.845 tons, as com- 
pared with 25,260 tons in January, 1893. New outlets 





were obtained in January in Egypt and England, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specijication is 
not illustrated. . 

Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a complete speci, % 

ive notice at the Patent Office of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act, 
GAS, &c., ENGINES. 

7426. H. T. Dawson, Salcombe, Devonshire. Gas 
Engines. [7 Figs.) April 11, 1893.—This invention relates to 
gasengines. The oe which supplies the gas and air under pres- 
sure consists of a cylinder within which is fixed a partition 
2 carrying two rams 2%. The plunger 3 receives a reciprocating 
movement from an eccentric upon the crankshaft of the engine. 
The hand lever is worked only to get up pressure before first 
starting the engine, and at other times is locked fast. The 
plungers 3, 4 have cylindrical cavities in them, into which 
corresponding arms 2% on the partition 2 project. Passages 
are bored through the rams 22, and branch passages lead to 
valves. When the plunger 3 or 4 moves outward a partial vacuum 
is formed, and gas enters the central space from the gas main 
by a valve, and when the plunger moves inwards the gas is com- 
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pressed and passes out by another valve into the reservoir 7. 
The annular space within the cylinder and around the rams 2x 
is connec‘ed with inlet and outlet valves, and communication 
from one side of the partition to the other is established by a 
passage. The pressure which the pump generates depends on the 
relative dimensions of the clearance spaces and plungers, and 
this can be varied by moving the handle 0 and clamping it in 
another position. The reservoirs 7 and 10 can be charged each 
to about 1 atmosphere pressure, which is maintained uniformly 
whilst the engine is at work. Gas enters the mixing chamber 
from the reservoir 7 by a pipe, and air by a pipe from the reser- 
voir 10. Valves which, can be adjusted by hand, control the 
supply to the mixing chamber, (Accepted February 14, 1894). 


MACHINE TOOLS, SHAFTING, &c. 


24,866. H. H. Lake, London. (EF. L. Babcock, Cuya- 
hoga Falls, Ohio, U.S.A.) Friction Clutch. [4 Figs.] De- 
cember 27, 1893.—This invention relates to friction clutches. 
The pulley a is free to revolve upon the shaft b between the 
collars c and d, both of which are fixed to the shaft, and hasa 
friction ring e fixed upon it. Fixed to the collar d and ape pares | 
radially from it are two parallel arms f,/', from each of which 
opposite the ring e projects backwards an ear gg}, parallel with 
one another. Upon the pivot are hinged jaws j, j! extending 
forward on either side of the friction ring e, and provided with 
the wooden friction blocks k, k', and between them is interposed 
a coil spring 7 which tends to hold them apart. Fixed to the 
jaws are the inversely extending lugs m, m!, each provided at its 
extremity with an _- for pivotal ti on opposit 
sides of the pivot 7. When the jaws j and j! are drawn together, a 
friction connection is made between the blocks k, k! and the ring 

















e; but when they are not drawn together, they are held apart so 
as to break the friction connection by means of a spring/l. The 
prime mover, by which this operation is effected, is a sleeve n 
on the shaft b. A rocker is mounted (Fig. 2) upon the pivot 7, 
and is pivotally connected with the ears mand ml. Through the 
long arm of this rocker passes a set screw provided with nuts, 
by which it is adjusted in the rocker. q is an angle lever ful- 
crumed between the ears 7, 7! fixed to the arms /, f1 respectively. 
One arm of the lever q is ccupled to the end of the set screw p by 
a link, and the other to the sleeve n. When in position the fric- 
tion clutch is released, but by forcing the sleeve n toward the 
collar d, the short arm of the lever q and the link act together as 
a toggle joint to force the rocker in the direction of the arrow 
and draw the two jaws together in antagonism to the spring l. 
(4ccepted February 14, 1894. 


STEAM ENGINES AND BOILERS. 


20,497. P. Brownley, St. John, Canada. Injectors. 
[3 Figs.] October 30, 1893.—This invention relates to injectors, 
and its object is to provide means in which all throttle valves, 
&c., are dispensed with. An irregular inclosing shell A is pro- 
vided with a vertical web B, which serves to separate the elevat- 





ing chamber C from the discharge chamber D. The upper end 
of the shel] A is provided with an enlarged removable capping E, 


which forms a steam inlet chamber, and arranged immediately 
under it and directly over chambers C and D are the removable 
and vertically recessed heads F and @ respectively, through 
which the steam passes to the chambers, The discharge chamber 
Dis larger than the chamber C, and extends under it, and is 
placed in communication with chamber C by a vertical tube, 
which projects upward in it within close pepeate to head F. 
Extending vertically from the lower end of the chamber D isa 
well J, and removably secured in its upper end is the forcing tube 
K, which terminates quite close to the lower end of head G. The 
lower end of the well is curved laterally, and terminates with a 
seas adapted to be opened and closed by the transverse turn- 
ing plug M, which has formed through it a passage N adapted to 
place the passage in direct communication with the boiler dis- 
charge O. One edge of the turning plug is cut away, thus serving 
to place the passage in communication with the overflow alon; 

with the e P. Thecock is conical in form, and has its inner en 

to bear in the boxing, while encircling its outer end for the pur- 
pose of holdingit in proper position is the gland T, and arranged 
upon the projecting stem of the plug is an operating lever U 








having projecting from it a short arm to engage stops V on the 
gland T, which limits the movement of the lever. To start the 
injector, the cock M is turned to the position Fig. 3 with the 
lever inclined. Steam is then admitted through capping E and 
heads F and G@ to tubes, through which it descends into 
chamber D and well J. From the former it continues its course 
through the passage P and cock passage N to the overflow, while 
from the well J it discharges through passage and cut out 
portion R to the overflow. This is continued until all the air 
in chamber C has been withdrawn, thereby inducing by suc- 
tion a flow of water into it, which is carried by the inflowing 
steam downwards through tube and into chamber D. As soon 
as water begins to discharge from the overflow, the cock N is 
turned and closes the communication between the chamber D and 
well J with the overflow, and places the well in direct line with 
the boiler to be supplied with water. The water is safely lodged 
in chamber D, from where it is drawn downward into tube K by the 
inflow of steam through head G, from whence it is conducted 
through the cock and to the boiler. The well J is turned laterally 
at its lower end to reach the overflow through small cut-out R, 
and also to provide a deflecting surface against which tube K 
may discharge, thus relieving the cock of the wear which would 
ensue should the discharge be directed against it. (Accepted 
February 14, 1894). 


3424. W. Freakley, Stoke-on-Trent. Steam Boilers, 
&c. [2 Figs.) February 16, 1893.—This invention relates to 
steam boiler furnaces. To the front end of each flue of the boiler 
is attached a horizontal barless furnace c, provided with a door c2 
and air inlets, a ring of refractory material being fitted in the 
interior between their inner and outer plates at their ends. A 
metallic casing e is fitted on to each of the furnaces by angle 
iron, and conducts forced blast through the tuyeres d into the 
furnaces c, the blast being conveyed by pipesinto the casing e, 
and the supply of the blast to the interior of the casings e regu- 
lated by valves fitted to the lower interior part of the blast-con- 
ducting Pipes, fuel being fed from the lower part of the hoppers h 
attached to the front end of the furnaces c to the interior by 
means of toothed quadrants and sliding plates 7, reciprocating 
motion being transmitted to the plates by eccentrics j, rods k, 
levers J, and shafting m. Whilst fuel in the interior of the fur- 
naces is becoming incandescent, the water in the space between 
the inner and outer plates c? and c4 is rapidly heated, and flows 
from the water-jacketed furnaces ¢ aucun pipes into the interior 
of the boiler @ and circulates, the coolest water flowing therefrom 
through pipes into the lower portion of the water space, the 
water being kept in a state of circulation until steam is generated. 









































Heat and smoke from the fires pass into firebrick chambers 
formed from refractory material a3 in the front portion of each 
flue of the boiler a, and from them through an o} ning into 
and through the flues of the boiler setting into the chimney 
stack, from whence it escapes into the atmosphere. The lower 
portions of these water-jacketed furnaces are fitted with small air 
pipes made of material such as iron, which extend radially from 
the outside of the outer shell c+ across the water space between 
the inner and outer plates, and through the inner plate c3 to the 
interior of the firebox, the tubes being fixed into holes formed 
through the plates of the firebox and outer shell, so as to be 
steam and water tight and form stays. The lower part of the 
water-jacketed furnaces has inlet branches, and the upper part 
branches attached at one end to the front plate of the boiler 
and the other end to the outer shell of the annular water s 1 
The lower portion of the outer shell of each furnace is fitted 
with an air box made of sheet iron, which incloses the outer ends 
of the air pipes, the air box —— blast pipes fitted to it with 
a regulating valve, so that when a blast is forced into the casing 
the quantity of air entering may be regulated, the air casings 
being provided with a door for permitting ashes to be cleaned out 
and to facilitate inspection. (Accepted February 14, 1894.) 


5761. C. Karpa and E. Lange, Berlin. tary 
Motor. (3 Figs.) March 17, 1893.—This invention relates to a 





rotary motor, and consists in arranging in the cylinder a crank 
pulley-like wing piston provided with projections extending 


inwardly towards the centre. These projections slide steam-tight 
round a cylindrical surface in the cylinder when alternately 
impinged against by the driving medium. The wing piston is 
mounted upon the driving shaft E of the motor. Ina recess H 
formed in the cylindrical port on which the piston wings slide is 
astarlike toothed wheel I, one of the teeth of which always shuts 
off the cylinder space steam -tight, and preeents a resisting 
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surface to the driving medium, but when struck by a wing of the 
piston is turned so that the wheel also turns on its axis, where- 
upon the next following tooth closes the cylinder space, and 
allows the wing to pass whilst two other teeth of the wheel so fill 
up the recess as to form a continuation of the cylindrical sliding 
surface for the wings of the piston to slide upon. (Accepted 
February 7, 1894). 


4227. W. F. Crabtree, Great Yarmouth, and J. 
Dalby, Colchester. Steam Engines, (9 Figs.) February 
25, 1893.—This invention relates to steam engines in which the 
steam acts upon one side of the pistons only, and which run at a 
high speed, and the object is to provide means by which a single 
valve serves for controlling the ports of two cylinders. The 
valve d, which is of cylindrical shape, is arranged in a chamber ¢ 
between the two cylinders a, a', the single steam port of each of 
which communicates with the chamber through a bifurcated 
passage. The valve itself is provided with two circumferential 
passages h, i, into one of which the steam is admitted from the 
supply pipe through openings in the valve, and the other of which 
communicates with the exhaust. The circumferential grooves are 
so arranged that when that through which the steam enters is 
opposite the inlet port for one cylinder, the other will be opposite 
the exhaust port of the otber cylinder, and vice versa. The steam 
exhausts into a chamber adjacent to the valve, with which cham- 
ber the ends of the cylinder into which the steam does not enter 
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communicate, so as to prevent the formation of a vacuum under the 
pistons. In order to equilibrate the valve to prevent excessive 
wear and friction, the port openings in the valve chamber com- 
municate with circumferential receeses in the walls of the 
chamber, so that the steam can pass all round the valve. When 
the valve is to be used for distributing high-pressure steam to one 
cylinder and exhaust steam to the other, the high-pressure 
cylinder is provided with a bifurcated passage in c tion with 
its port, one of which serves to admit steam and the other to 
allow the escape of the exhaust, whilst the low-pressure cylinder 
has only a single passage. Around the wall of the valve chamber 
is formed a recess, which communicates with the exhaust, and in 
the valve is formed another circumferential recess which serves 
to alternately place the exhaust passage of the high-pressure cy- 
linder in communication with the steam passage of the low-pres- 
sure one, and the steam e of the latter in communication 
with the exhaust. (Accepted January 7, 1894). 


2401. A. T. Mirza, Jamnagar, Kathiawar, India. 
Valve Motion. [9 Figs.) February 3, 1893.—This invention 
relates to means for operating the slide valve of a steam engine, 
and obtaining an adjustable cut-off while giving a full opening of 
the valve forsteam. A hoop b is attached by a rod b? to the slide 
valve spindle, and two discs c, a are attached to and revolve with 
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the shaft. The disc a is permanent, and carries a pin, which 
at the proper time gives the admission movement to the valve. 
The disc c is adjustably attached, and effects the cut-off by means 
of a projecting pin travelling round and operating on a path on 
the exterior of the hoop. By varying the angle of this pin in 
relation to the crankpin, the period of cut-off can be altered 
(Accepted February 7, 1894). 


23,822. J. N.and P. F. iesety, Springfield, San- 
gamon, Ilino U.S.A. Stop Valves. {1 Fig.) De- 
cember 11, 1893.—This invention relates to stop valves. The body 
A of the valve is provided on its underside with an opening into 
which the inlet pipe B screws, and at one end is provided with an 
openinginto which the outdet pipe C screws. Within the chamber 
of the part A isa raised valve seat a. The valve top D has its 
lower end threaded, and screws into an opening in the top of the 
body A, Within the chamber of the part A is a circular cap E, 
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recessed on its underside. This cap is provided with an integral 
stem eand an integral screw el. A disc F of yielding material 
surrounds the screw e! and fits in the recess in the capE. A 
conical washer G is held in place and pressed against the disc F 
by means of a nut e2 on the screw e!. By turning the nut e? the 
washer G may be forced up 80 as to compress the disc F and cause 
it to completely fill the recessin the cap E. The nut M serves to 
expand the disc L. The conical surface of the washerG serves to 
centre and guide the movement of the cap E, so that when the 
cap is down the disc F restsin proper position on the seat a. The 
stem ¢ is threaded internally to receive the screw h on stem H. 
In the lower end of the part D is a dome-shaped cavity d, and in 
the sides of this cavity are channels d! in which the guide bar e% 
integral with the stem e works. A hole e4 in the cap E is adapted 
to receive a pin by which the disc F may be removed from the cap 
E, and a similar hole in the cap K facilitates the removal of the 
disc L. In the part Dabove the domed-shaped cavity d is a cylin- 
drical cavity I. A web J separates the cavities d and I, and has an 
integral annular ledge which serves aa a seat for the cap above it. 





The recessed cap K isintegral with the stem H, and a disc L fits 
in the recess in ize cap. That part of the stem below the cap K 
is reduced in size and threaded to accommodate a nut M by which 
the disc L is held in place and tightened. Above the cap K is a 
circular plate N having an integral annular ledge n which bears 
on top of the cap K. On thesides of this plate are projecting lugs 
nl which work in channels d! in the sides of the cavity I. This 
plate prevents the screw cap from being unscrewed when the 
stem is turned backward, for no matter how hard the plate N 
presses against the recessed cap, the lugs on it prevent it from 
turning, and when the stem is turned the recessed cap cannot 
move the screw De because the plate is between them. The 
upper cap can then be removed and a new disco inserted without 
disturbing the lower valve. The upper end of the cavity I is 
threaded internally to accommodate the adjustable screw cap O. 
In the underside of the cap © is an oil reservoir o to which oil is 
supplied through the hole o'. The opening in the mpese end of 
the part A is large enough to permit the cap E and connected 
parts to be lifted out through the opening when the part D is de- 
tached. (Accepted January 7, 1894). 


22,373. J. Baldwin, Keighley, Yorks. Safety 
Valves. [5 Figs.) November 22, 1893 —This invention relates 
to a safety valve. At the top of the spindle C is a horizontal lever 
pivoted at E, and on it is placed a valve F with a flange G running 
round it and fitting into a valve seat at the top of the branch H, 
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which projects from the safety valve-box I. When the low-water 
and high-pressure valve B lifts, the steam passes into the valve- 
box J and up the branch K, lifting the ball valve L, allowing the 
steam to escape. In so doing it lifts the deadweight valve A and 
assists te raise the low-water and high-pressure valve B, a uniform 
pressure of steam being thus kept. (Accepted February 7, 1894). 


MISCELLANEOUS. 


1170. L. Har ves, Accrington, Lancs. Feeding 
Machines fer Cotton Openersand Cleaners. [4 Figs.) 
January 19, 1893.—In this invention the bottom 4 of the casing 
la is extended in an inclined plane 5 consisting of bars constitut- 
ing a grid along which the cotton is drawn 8o as to pass to and 
between two cages2. The dirt from the cotton falls into a box 
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a lever connected to a link and lever operated by the ordinary 
drop lever of the scutcher. When this drop lever is lowered to 
stop the tcher, it operates the levers, shafts, and rods, and 
the fork moves and disconnects the clutch, and stops the feed. 
Means are provided for operating the spikes 18, Fig. 3, by pro- 
truding them from the roller 20 for removing surplus fibre from 
the feed sheet, and for wir gt the spikes 18 into the 
roller 20, so as to keep them from fouling the fibre in the hopper 
during the remaining portion of its revolution. (Accep 
January 24, 1894). 


1179. A. Dunbar, Liverpool. Making Casks, &c. 
(6 Figs.) January 19, 1893.—This invention relates to the manu- 
facture of staves for casks when billets or blocks of wood are 
used. Wood blanks are first gauged, and the ends cut off at the 
same angle in one direction. At equal distances from the ends 
the blanks are nicked angularly in the reverse direction to the 
ends, the nicked portions being removed longitudinally, and 
the main body divided longitudinally from one removed part 
to the other, after which the separated pieces are rounded and 
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finished. A travelling carrier for the blanks is provided, and sta- 
tionary upper and lower cutters respectively, one behind the other, 
and each one nearer the carrier than the preceding one. In order 
to cut off the ends and nick and remove portions of them, travelling 
carriers are employed, having self-acting gripping and releasing 
appliances, with three pairs of adjustable rotary cutters, the first 
pair for cutting off the ends, the second for nicking, and the 
third for removing longitudinal end pieces. Means are provided 
for dividing the shaped blanks. (Accepted January 24, 1894). 


5040. The Parent Syndicate Light: Oil Ex- 
tractor Company and H.A. A. Dombr: ord, 
Yorks. Driving Off Heavy Vapours of Solvents. 
(2 Figs.] March 8, 1893.—This invention relates to means for 
driving off from materials to which volatile solvents have been 
applied, the heavy vapours of the latter. The material containing 
the solvent is ted. into the lower part of an inclined trough B, 
which is heated by hot water circulating through a jacket extend- 
ing under the trough and partly up its sides. This trough 
is situated within a larger one extending under and 
at each side of the heated trough and covered by thin 
sheet metal D along its whole length. In the interior heated 
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Fig.1. 














trough are mounted two parallel worm conveyors oppositely 
threaded, by the rotation of which the material is caused to travel 
up the slope of the trough to the upper end, whence it is dis- 
charged. As the material thus travels along the heated trough, 
the solvent is evaporated from it, and the vapour, which is 
heavier than air, flows over the edgesinto the outer one, where it 
is partly condensed. The condensed fluid, together with the 
vapour that i d d,d ds several pipes into a 
conduit below. This conduit being slightly inclined, the fluid and 
vapour flow along it, further condensation taking place, to a con- 
denser where the rest of the solvent vapour is condensed. (Accepted 
January 24, 1894). 


3503. E. Taussig, Holstein, Germany. Purifica- 
tion of Metalsin their Moulds. {2 Figs.) February 16, 
1893.—This invention relates to the purification of metals in their 
moulds, and in the production of dense and flawless castings. 
The mould a, supported upon a truck b on rails c, is moved so far 
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6 below the grid. A clutch on the driving shaft 8 is controlled 
and slid in or out of gear by a fork fixed on the vertical shaft 
10, to the lower end of which is fixed a short lever 11 attached to a | 
horizontal rod 12 underneath the feeder. This shaft is connected 

to a short lever fixed on the top of a rod, which passes through | 
the floor to the scutcher machine, and at the lower end is fixed | 








into the air-tight chamber e adapted to be hermetically closed by 
a door d that its ingate al is placed below the crifice of a pipe ¢ 
coming from the melting furnace. When this has been effected, 
the electrode # at the lower end of the mould can be connected 





by means of a coupling g with an electric conductor i! extending 
through astuffing-box & to form an air-tight joint, while the second 
electrode h' at the top, which is connected with the electric con- 
ductor i2, also extending through a stuffing-box J, is let down 
from above into the moulda. To close the circuit between the 
two electrodes, the upper one A! may, after the filling of the 
mould, which can be observed through a sight-hole m, be dipped 
into the liquid metal and adjusted at once, so that the circuit is 
automatically closed through the metal as it rises in the mould. 
The formation of a vacuum in the chamber e and the suction of 
the gases generated take place through a pipe n connected with a 
vacuum pump. * The electric conductors i/, i2 (Fig. 2) lead from 
the source of electricity by means of branches 73, i4 to the elec- 
trodes 0, ol of an electric melting furnace p. The electric current 
is therefore first utilised for melting the metal and then for act- 
ing upon the casting in the mould a, into which the molten metal 
flows througk achannel /!. When the melting of the metal also 
takes place in a rarefied atmosphere the suction pipe n of the 
chamber e¢ is joined to the pipe g of the melting furnace p. (Ac- 
cepted January 24, 1894. 


3117. J. Telfer, Whitehaven, Cumberland. Screw 
Grip for Rope Haulage. [5 Figs.] February 11, 1893.— 
This invention relates to a screw grip consisting of strong iron 
or steel, and made at the bottom with a groove to receive a wire 
rope. A quick screw d passes through studs in the centre, and 
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has at the end a press f with a groove to fit the wire rope. This 
grip, when connected between two bogies, is kept in position for 

ting to endless wire rope, and is connected or disconnected 
by turning the handle @ at the end of the screw. (Accepted 
February 7, 1894). 

4703. C.H. Prott, Jun., Rheydt, Rhenish Prussia. 
Valves, [11 Figs.) March 4, 1893.—This invention relates to a 
reducing and regulating valve for water mains. A pipe A leads 
into the interior of a hermetically-closed air vessel L, and has 
arranged in it a valve C governed by a float K, the lever G of 











which has its fulcrum in a sliding piece adjustable by means of a 
screw spindle, and is connected to a lever D supporting the 
valve C by arod F. When used as a regulating valve, an open 
cistern is used instead of the closed air vessel, the admission pipe 
A being arranged in it. (Accepted February 7, 1894). 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 36, Bedford- 
street, Strand. 





Tron MINERALS IN FRANcE.—The imports of iron 
minerals into France in January amounted to 37,377 tons, 
as compared with 49,547 tons in January, 1893, and 47,151 
tons in January, 1892. In these totals German minerals 
figured for 12,501 tons, 19,807 tons, and 20,765 tons 
respectively ; and Spanish minerals for 22,659 tons 
21,809 tons, and 19,190 tons respectively. 





Paciric TELEGRAPHY—It appears that Mr. Sandford 
Fleming, who recently visited Australia, and who, through 
the medium of the Hon. Mackenzie Powell, proposed a 
scheme for a Pacific cable, is now collecting facts and 
figures for a conference of Provincial Premiers to be 
held in Canada. The Postmaster-General of New South 
Wales (Mr. Kidd) thinks it remarkable that three routes 
am so by Mr. Fleming, which were being considered 

y the Canadian Government, have been abandoned by 
him as impracticable. Mr. Kidd states that he foresaw 
this, as it was evident that the scheme put forth by Mr. 
Fleming was unsatisfactory. At the same time Mr. 
Kidd wishes it to be distinctly understood that his de- 
partment is not opposed to a Pacific cable, if by any 
po cd it can be obtained at a reasonable cost to the 
colonies, 
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denser, while the resistance produced by the self- | 
THE MONT §S ALEVE (GENEVA) induction of the impedance coil forces the rest of | 


the discharge through the toothed discharger to} 

ELECTRIO RACK RAILWAY. earth ; in this case into the water tank below the | 

By C. S. Du Rice Pretizr, M.A., Ph.D., machine-room. On one occasion, however, the 
A.M.1.C.E., M.LE.E. lightning discharge, after having struck the con- | 

(Continued from page 375.) ductor rail on the line at a point about two miles 


Switchboard and Lightning-Arresters (Fig. 21).— from the central station, passed along the feeder 
The switchboard comprises volt and ampére meters cables, through the lightning discharger, into one 
for the exciter and for each of the generators, of the large dynamos, burning 32 of the 451 arma- 





Ampire Meter Wire Fuse 
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would have been to eliminate them altogether and 
use metallic ring and mica plate arresters.* 
Transmission (Fig. 22).—The distance between 
the central station and Monnetier Junction is 
1.7 kilometre, or about a mile, over which th» 
energy is transmitted by an insulated stranded 
cable 3 centimetres (1.18 in.) thick, composed of 
61 copper wires 3 millimetres in diameter, or 
7.07 x 61 = 482 square millimetres (0.67 square 
inches) in section, the return cable being of the 
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Fig. @. Connection at Mounetier Junction 
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switches for coupling the latter in parallel, cut-outs ture coils. The accident was attributed to the de- 
and resistance regulators worked by hand, one to fective condition of the conductor which plunges 
each generator ; and besides these, the automatic into the water tank, but quite as likely it was due 
regulator, to which reference will be made further to the lightning-arrester itself, whose teeth con- 
on. The lightning-arresters for the main feeder duce to the current following the spark, and thus 
and return cables are toothed dischargers, each |short-circuiting the dynamos. Since the accident, 
combined with an impedance coil and a condenser, | the lightning-arresters have been connected also 
as shown in the diagram. In case of a lightning | with the turbines, the screens of the turbine 
discharge, part of the discharge is intended to pass | chambers, and the other metallic parts having con- 
through the impedance coil and charge the con- tact with water, but the more radical remedy 
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Connection at Mounetier Junction. 


same dimensions. The mean loss of tension being 
12 per cent., viz., 600 — 530 = 70 volts, the ordi- 
nary maximum current 450 ampéres, and the total 
length of the transmission circuit 3400 metres, 


; oioat bah A 3400 _ 450 
th ed sect bose whos —— = 
e required section is ri x Vv or 60 x 70 


370 square millimetres. The actual section has a 
resistance of 





80 x 432 0.038 ohm per kilometre. 
The transmisssion runs in a straight line, firat 
crossing the Arve, then a torrent below the via- 
duct of the Geneva and Annecy Railway, and up 
the mountain side to Monnetier Junction at an 
inclination of about 13 percent. The cables, whose 
total weight works out at about 14 tons, are carried 
at equidistances of 35 metres (about 40 yards), viz., 
on 50 poles 8 metres (26 ft.) in total height, viz., 
6.5 metres (21 ft.) above and 1.5 metre (5 ft.) 
below ground, and are fixed to double porcelain 
bells in preference to oil insulators, the cement used 
for fastening the bells to their iron supports being 
a mixture of sulphur, wax, colophonium, and glass 
powder, which mixture has proved a better preven- 
tive against the insulators being affected and frac- 
tured by the variations of temperature than sulphur 
alone. There is no provision along the cable line 





* The accident referred to occurred (August 11, 1893) 
about the time when the writer was inspecting the line. 
The service was interrupted only for two minutes, within 
which the other turbine and dynamo were started. On 
the following day the enormous deposit carried by the 
River Arve, being in high flood, partially choked the tur- 
bine chambers, and the service was seriously affec 
thereby, but was restarted next morning, and on that day 
carried its maximum of passengers, the damaged dynamo 
having been rewound and the turbines cleaned in a re- 
markably short time. Many hydro-electric installations 
with horizontal main shaft now use Raffard’s elastic 
couplings in addition to lightning-arresters. These 
couplings, mounted on the main shaft between the tur- 
bine and dynamo, consist of two discs, which, being insu- 
lated from each other by a series of thick india-rubber 
rings placed near the circumference, act at once as fly- 
wheels and as an additional protection of the dynamos in 
case of a lightning discharge, 
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against lightning discharges, but the cables are 
carried, not one above the other, but one on each 
side of the poles, about 60 centimetres (2 ft.) apart, 
so that in case of fracture they fall to the ground 
without touching each other, the danger of short 
circuit in case of accident being thus avoided. 

Distribution. —At Monnetier Junction, the feeder 
cable connects with the conductor rail, and the re- 
turn cable with the rails serving as return circuit, 
as shown in Fig. 22, page 437; and from this 
point the current is distributed to the three sec- 
tions of about 3kilometreseach. The sectional area 
of the conductor rail is 1925 square millimetres 
(about 3 square inches). On any one of the three 
sections, not more than two cars run separately 
at the time on the steepest (ascending) grade, the 
ordinary maximum current they take together being 
230 ampéres ; the loss of potential on the line is 
16 per cent., or 90 volts; hence the required sec- 
tional area of the steel conductor rail and the 
return rails for each of the three circuits works out 
2x 3000 , 230 _ 1870 square millimetres (2.9 

8.2 90 
square inches). 

Automatic Reguation. (Figs. 21 and 23).—In 
addition to the main cables and the telephone 
wires, the poles carry on the top two wires 3 milli- 
metres in diameter (viz., 7.07 square millimetres in 
section, and having a resistance of 2.5 ohms per 
kilometre) which connect with the main cables at 
Monnetier Junction, and thence convey a shunt 
current back to the central station for the purpose 
of regulating the variations of pressure. 

The regulating apparatus in connection with this 
shunt circuit is mounted on the switchboard of the 
central station, together with its own voltmeter. 
As shown in Figs. 21 and 23, page 437, the shunt 
current passes through a colenoid, which acts on a 
soft iron armature, whose other end moves between 
two contacts conn2cted with a small wheel and bevel 
gearing, which latter, in its turn, actuates by worm 
gearing the contact handle of the automatic rheostat 
connecting with the magnetic field of the exciter 
dynamo. According as the pressure of the shunt 
current passing through the solenoid decreases, 
and the current, therefore, increases, or vice 
versa, the action of the iron bar causes the 
gearing to turn in one direction or another, the 
corresponding motion being imparted to the rheo- 
stat handle acting on the contacts of the resistance 
disc. In this way the automatic regulator lessens 
the resistance of the shunt circuit when the 
tension decreases, viz., when the current increases, 
and vice versd, and thereby compensates the varia- 
tions of voltage in the exciting, and hence in the 
main circuit. 

In addition to this exceedingly sensitive and 
efficient regulator, a further automatic regulation 
is provided by the current of the large dynamos 
passing through the series winding of the magnets 
of the exciter dynamo, as mentioned before, and 
shown in the diagram. Hence, whenever the line 
takes more current from the main circuit, the 
increase of current passes also through the exciter ; 
thus the excitation is by this very fact correspond- 
ingly increased, and the variations of supply and 
demand of energy are automatically regulated. 

The Thury automatic regulator is provided with 
an automatic switch which protects the solenoid 
against short circuit in case of either of the shunt 
current wires being fractured and falling on the 
main cables. 

This regulator can also be used in connection 
with steam engines and turbines, the solenoid 
taking in that case the place of the governor. Its 
eflicient action presupposes, of course, constant 
speed of the machine. 

Motor Cars (Figs. 24, 25, 26, and 27, page 452). 
—These are built to carry 44 passengers, and, 
instead of the centre passage, have open com- 
partments and side doors, a3 on Swiss moun- 
tain railways. The cars, which have ‘‘view seats a 
also on the platform, are 8.5 metres (29 ft.) 
in length, including buffers, 2.1 metres (7 ft.) 
in width, and 3 metres (9.9 ft.) in total height 
from the rails, and are lighted with ten 16-candle 
incandescent lamps, there being two lamps inside 
the car, two on each platform, and two at each roof 
end of the car. They are arranged in two series of 
five lamps each, but, asa rule, one series only is 
lighted, a shunt current of about 3.5 ampéres at 
85 volts, or 0.3 kilowatt, being taken from the 
conductor rail. The car body rests direct on the 

rame without spring suspensions, and the load is 





distributed over three axles with a total wheel base 
of 3.28 metres (10.8 ft.). The diameter of wheel 
is 0.6 metre (2 ft.), and one of the wheels of each 
end axle, as well as the two wheels of the centre 
axle, are without flanges, and run loose to facilitate 
the passing of the sharp curves of 50 metres (2.5 
chains) radius. 

Rack Pinions.—The car wheels do no work at all, 
the car being propelled entirely by two pairs of rack 
pinion wheels whose diameter of pitch circle is 
0.65 metre (2.09 ft.), and whose teeth are, like 
those of the double rack bars, differentiated for 
fourfold grip. The two pairs of pinions are fitted on 
two separate axles, each of which also carries 
another toothed wheel only 0.54 metre (1.76 ft.) in 
diameter, which forms part of the spur gearing by 
which the rack pinions are actuated from the 
motors. 

Motors(Figs. 29 to 33, page 440). —The two motors 
with which each car is fitted are four-poled, series 
wound, of the Thury type, as shown in Fig. 29, the 
other views, Figs. 30 to 33, representing an hexagonal 
fixed motor of this type. ‘They develop normally, 
viz., at 600 revolutions per minute, 30 horse-power, 
but at 1200 revolutions are capable of developing 
up to 50 horse-power for a short time and without 
undue heating, the maximum torque being 3.25 
tons. The armature diameter is 0.4 metre, the total 
width 0.8 metre (16 in. and 32 in.). The authorised 
speed on the steepest (25 per cent.) grade being 
6 kilometres (4 miles) per hour, or 100 metres per 
minute, the rack pinions, whose circumference at 
the pitch circle is 2 metres, make 50 revolutions 
per minute, so that the motor speed of 600 revolu- 
tions involves a reduction of 1 in 12, though the 
actual reduction is given as 1 in 14, which requires 
a motor speed of 700 revolutions. 

The reduction is obtained by double spur-gearing, 
of which the intermediate or countershaft pinion is 
no less than 0.9 metre (3 ft.) in diameter, this pinion 
and the motor spur being, moreover, in duplicate, 
viz., one set on each side of the two motors, as shown 
in Fig. 29, page 440. Including the car-wheel axles, 
there are no less than nine axles to each car frame, 
of which the separate motor frames carry the motor, 
intermediate gearing, and rack pinion axles. In 
the first ‘set of cars constructed, one end of each 
motor frame is carried on the end car-wheel axle, 
while the other ends of the two motors are jointly 
held by a pin to the centre of the car frame, which 
is a fruitful source of the vibrations of the motion 
being felt inside the car. Hence in the new cars 
lately constructed, the motors are jointly keyed to 
the centre car axles. 

In the new cars, moreover, the motors are 
always coupled in series, whereas in the first set 
they are put in parallel, which shows that, with 
parallel coupling, the motors were somewhat 
deficient in starting energy. Nor is this suprising 
in this case, considering the excessive inertia of 
the ponderous gearing. The combined weight of 
the two motors per se is 2.6 tons, of which 0.6 ton 
is due to the armatures ; but, including gearing and 
frames, it is no less than 6 tons, which, at their 
joint maximum output of 100 horse-power, or 74 
kilowatts, is equal to 74 kilogrammes (174 lb.) per 
kilowatt, whereas geared direct-current motors 
with single, and even double, reduction, do not, as 
arule, exceed 50 kilogrammes (1101b.) per kilo- 
watt. 

The mechanical arrangements of the gearing of 
these motors, and of the rack pinions, are open 
to grave objections. The problem of providing 
moderately-sized geared motors developing, on the 
steep grades, their maximum power at minimum 
car speed, is by no means an easy one. But 
there is no reason why the rack pinions should 
not run direct on the axles of the car wheels ; and 
why the car frame should not be somewhat higher 
to allow more space for steel-clad and specially 
wound (50 horse-power) motors (450 revolutions), 
which would give the requisite power of 30 
horse-power at 300 revolutions. Hence, if the 
rack pinions (whose diameter need not be more 
than 0.55 metre or 1.75 ft.) make 60 revolutions 
per minute, the reduction would be as 1 in 5, and 
therefore single instead of double, at a saving in 
weight of at least 2 tons for motors and gearing. 
The present double gearing and whole arrange- 
ment is not only ow complicated, but 
produces an exceedingly unpleasant noise when 
the car is running, particularly on steep grades, 
the more so as the motors and toothed wheels are 
not cased in. The maximum weight of a fully 
loaded car is : 





Car body and frame ... one Pas ss bm 

Motors and gearing ... ms chal y Uacas ne aa 

44 passengers, plus staff and luggage ... 3.6 
14.0 


The deadweight is therefore 74, the paying load 
per cent. The average weight is 12" to"13 ho 
per car. 

Brakes (Figs. 25 to 28, page 452).—Besides the 
electric safety brake constituted by the energy de- 
veloped by the motors acting as dynamos on the 
descent, each car is provided with powerful hand- 
screw brakes, two on each platform, viz., one on 
each side of the latter ; these screws, by a series of 
lever arms and by brake-blocks, act on correspond- 
7 brake drums, fitted outside the car frame, viz. 
below the footboards, on a prolongation of the 
motor axles, as shown in the illustration. Water 
for cooling the brakes is supplied from a small tank 
of 0.1 ton capacity attached to the car frame. The 
radius of the brake handle being 20 centimetres 
(7.8 in.), the effective pressure, exerted by a 
force of 15 kilogrammes (33 Ib.) at the handle 
is 2.35 tons, less 50 per cent. friction =1.18 ton. 
This is transmitted by the lever arms in a ratio of 
1 in 16.5=18 tons, so that, at the coefficient of 
friction of one-fifth, the effective brake power on 
the two drums is 3.6 tons, or 3600 kilogrammes 
and the energy exerted at the handle is transmitted 
in a ratio of about 1 in 240, viz., sufficient to arrest 
a fully-loaded car whose component of gravity in 
descending by its own weight is, on the steepest 
grade, 14 x 250,%, = 3.5 tons. The two brakes on 
each platform represent double the requisite brake 
power ; but apart from the unsightly appearance of 
the brake drums projecting from the car frame 
exception may fairly be taken to the device of 
fitting them on the motor axles.* In case of an 
accident, such as a fracture of the brake or in the 
gearing, there would be no check on the rack 
pinions either by the hand or by the electric 
brake, since both act on those pinions only 
through the gearing. The most efficient and, more- 
over, simplest plan is that now always adopted 
on rack lines, more especially those with Abt bars, 
of fitting the brake drums direct on the axles of 
the pinion wheels, and this is the more essential in 
the case of the Saléve Railway, having regard to the 
light permanent way and to the comparative weak- 
ness of the teeth of the rack bars, to which refer- 
we “ — been made, 

ee vequlator (Figs. 21 to 23, and Fig. 
34, page 437).—Current is taken from the im 
verted base of the conductor rail by two iron 
shoes (viz., two on the left for the main con- 
ductor, and two on the right for the shunt con- 
ductor in points and crossings), each carrying a 
bronze slide plate, although in case of renewals the 
slide plate is now made of iron, which acts just as 
well as bronze. As shown in the diagrams, the 
two slide contacts correspond to the two regulators, 
one on each platform, and the current passes in 
succession through a wire fuse, an ampere-meter 
fitted on the top of the regulator box, viz., in front 
of the driver, then through a cut-out, and from the 
speed regulator through the rheostat to the coupled 
motors, and thence to the rails as return circuit. 
The speed regulator is composed of an horizontal 
handwheel which by worm gearing acts on the 
commutator arrow and disc, the latter having, for 
forward and reverse motion, two sets of twelve 
contacts each, connecting by as many conductors 
with the rheostat, which consists simply of iron 
wire resistances carried under one of the platforms 
of the car. Except the wire fuse already mentioned, 
there is no protection on the cars against lightning 
discharges, and the absence of additional lightning- 
arresters is a defect, the more so as the line is 
situated in a mountainous district frequently visited 
by violent thunderstorms. 


(To be continued.) 





American Cotton Manvuracturine.— Cotton manufac- 
turing in the Carolinas is apparently the most profitable 
business now carried on in the South. At meetings of 
stockholders of nearly all the mills of North and South 
Carolina, held recently, the reports presented were highly 
encouraging, and dividends ranging from 8 to 16 per cent. 
were declared. 





* The original intention was to work the cars on the 
descent only by the electric brake ; and the screw brakes 
were only added subsequently, as a very necessary addi- 
peor safety factor, before the opening of the line was 
autho: . 





a ol 











ie cane Oe oe 





























Aprit 6, 1894.] 


ENGINEERING. 


439 








POINT-PATHS IN MEOHANISMS: A 
CONTRIBUTION TO ELEMENTARY 
KINEMATICS. 


By ArcuipaLp SHarp, B.Sc., Wh.Sc., Assoc. M. 
Inst. C.E., Instructor in Engineering Design at 
the Central Technical College, South Kensington. 


A MECHANISM has been defined as an assemblage 
of pieces possessing one degree of freedom. In 
other words, the motion of each piece is, in general, 
exactly defined by the nature of the mechanism, 
Any point fixed to one of the moving pieces will 
describe a closed curve, called a ‘‘ point-path,” 
while the piece moves successively into all the 
positions possible. Also, fora given position of 
any point fixed on any of the moving pieces, it will 
be possible to find the position occupied at the same 
instant by any other point fixed on another moving 
iece. 
. The draughtsman usually solves this problem by 
drawing the whole mechanism in a number of 
different positions, marking the corresponding 
positions of the point in question, and drawing a 
fair curve through them. This method of drawing 
point-paths requires the sheet of drawing paper to 
be as large as the complete mechanism, if the point- 
path is required full size ; and where this would be 
inconvenient, the scale of the drawing, and therefore 
the scale of the desired point-path, must be reduced. 

If two points on a rigid link be constrained to 
move in certain paths, the path of any point rigidly 
connected to the link is determined. LetA B(Fig. 1, 
page 441) be a rod of fixed length /, the end A being 
constrained to move in the path a a, the end Bin 
the path bb. Any definite position of the end A 
being given, the corresponding position of the end 
B is determined by drawing a circular arc of radius 
l, from centre A, cutting the path b b at B. 

Now from A draw A A! equal to A B, and 
parallel to any fixed direction OO. If this process 
be repeated for a number of different positions of 
AB, it is evident that the locus of the point A! will 
be a curve a! q!, an exact copy of the curve a a dis- 
placed the distance/ in the direction OO'. To 
every point B on the path b b corresponds a point 
A'on the path a' a'. Ifthe sheet of drawing paper 
is not large enough to contain the paths a a and bb 
in their proper relative positions, the point A! on 
the displaced path a! a! corresponding to the point 
B on b b, may be found as follows: Make a tem- 
plate C A! D, Fig. 2, having one side A! D a circular 
are of radius /, and the other side C A! a straight 
line a radius of this arc. Move the corner A! 
of the template (Fig. 2) on the displaced path a! a! 
(Fig. 1), keeping the straight line C A! parallel to 
the direction of displacement O O', until the cir- 
cular edge A! D of the template passes through the 
point B. This circular edge is now in the position 
indicated by the dotted arc (Fig. 1), and the corre- 
sponding points B and A! may be marked with the 

encil. 

" The above method is due to MM. Coste and 
Maniquet, who in their ‘‘Traité Théorique et 
Pratique des Machines i Vapeur au point de vue 
de la Distribution,” have applied it to the solution 
of many problems in engineering design, the result- 
ing drawings being to a larger scale than is possible 
by the ordinary method. 

Bristol board is a very suitable material to cut 
the templates from, but the author has found that 
a piece of squared tracing paper on which an arc of 
radius / has been drawn is more convenient in 
actual working. The radius C A! of the are coin- 
cides with one of the lines on the tracing paper, 
and when it is adjusted in position over the draw- 
ing, one or other of the lines on the tracing paper 
will fall so close to the line of displacement O O! 
(Fig. 1) as to easily satisfy the condition that C A! 
(Fig. 2) is parallel to O 0! (Fig. 1). When the 
tracing paper is properly adjusted, the correspond- 
ing points B and A! may be pricked through on to 
the drawing paper. If squared tracing paper be 
not readily accessible, a piece of ordinary tracing 
paper may be used, a number of lines, not necessa- 
rily equidistant, being ruled close together on it 
parallel to C A! (Fig. 2). 

If instead of displacing the path a a as in Fig. 1, 
the path b b be displaced in the direction O' O, the 
relative position of the paths a a and b b' will be 
the same as that of a! a! and bb (Fig. 1). Thus, 
finally, if a a and b b (Fig. 3) be the point-paths of 
the ends of a rod of length /, one of the paths being 
displaced in the direction O O a distance 1, the 
point B corresponding to A may be found : 

(1) By drawing through A a circular are x of 








radius A B, and having its centre on the straight 
line A a parallel to O O. 

(2) By drawing through A a circular are y of 
radius /, to cut the curve b b in the point B so that 
the centre of the arc y lies on tlie straight line B8 
parallel to O O. 

Fig. 4 illustrates the application of the method 
to a beam engine, corresponding positions of crank- 
pin and beam end being required. 

The path described by any point on the axis of 
the link A B may be conveniently drawn by the 
help of a theorem, an extension of the above. 
MM. Coste and Maniquet have given a method, but 
the following method, first given by the author in 
‘*Drawing for Engineers,” ‘‘Cassell’s New Technical 
Educator,” is much simpler and quicker. 

Let P be any point on the axis of the rigid bar 
A B (Fig. 1). Having made the construction 
already explained, join the corresponding points A! 
and B by a straight line, and divide this straight 
line A! B at the point P! in the same ratio that the 
bar A B is divided at P. Repeating this construc- 
tion for a number of positions of the mechanism, 
the locus of P' will be an exact copy of the point- 
path of P, but displaced in the direction O O!a 
distance equal to P B. 

For the triangles B P P! and B A A! are similar, 
by construction; therefore P P" is parallel to A A', 
and, therefore, parallel to O O!. The triangle 
B A A! is isosceles, by construction ; B P P!, being 
similar, is also isosceles; and therefore P P! is 
equal to P B. 

A! B may be called the position image of the bar 
when in the actual ‘position A B. The position 
image shrivels up to a point B, when the actual 
position A, B, of the bar is parallel to the direc- 
tion of displacement O O'. 

The division of B A! at P! in the required ratio 
can be most conveniently done by means of a pair 
of proportional compasses, the slider being initially 
adjusted until the distances between the pairs of 


points at the opposite ends are in the ratio — 


This adjustment being performed once for all, the 
pair of points furthest apart are set to the distance 
B A!, the other pair of points then give the distance 
A! P!, If a pair of proportional compasses is not 
available, the division may be quickly performed 
by the aid of squared tracing paper as follows: 
Set off along one of the lines on the tracing 
paper (Fig. 5) the points A, P, and B in the same 
relative position as they occupy on the bar (Fig. 1). 
Join A, P, and B to any point O. Now move the 
tracing paper with the three black lines O A, O P, 
and O B, into such a position that the points A! 
and B on the drawing paper (Fig. 1) are covered 
by the lines O A and O B (Fig. 5), and the line 
A! B on the drawing paper is parallel to the line 
A B on the tracing paper (Fig. 5). This latter 
condition is easily satisfied practically, since one of 
the lines on the tracing paper parallel to A B will 
fall very close to A! B on the drawing paper. Here 
again, if squared tracing paper be not accessible, 
lines parallel to A B (Fig. 5) may be ruled on 
ordinary tracing paper and the above operation 
then performed. 

Fig. 6, page 441, is a sketch of a Watt parallel 
motion of three equal links, and Fig. 7 shows the 
application of the above method to the drawing of the 
path described by the middle point of the coupling 
link. In Fig. 6 the centres of rotation are so arranged 
that when each of the levers has swung 45 deg. 
above the horizontal, the coupling link is vertical. 
In Fig. 7 the two large circular arcs shown are the 
paths of the ends of the coupling link, one being 
displaced vertically a distance equal to the length 
of the link. The sets of corresponding points, A’, 
P!, and B, are clearly indicated. 

The nature of the curve actually described by the 
middle point of the coupling link is clearly shown 
by this method. Thus, taking any trio of points, 
A!, P!, and B, between the middle of the diagram 
and A, (where the position image of the coupling 
link becomes a point), the point A! is evidently 
nearer the vertical centre line than the point B, 
therefore P! will lie to the left side of the vertical 
centre line. The same reasoning shows that the 
portion of the curve below A, also lies to the left 
of the centre line, and, therefore, the centre line 
louches the curve at A,. Above the middle of the 
diagram the curve lies to the right of the vertical 
centre line, touching the latter at Al). Thestraight 
line to which the curve approximates most closely 
will, therefore, not be the vertical line, but a line 





QQ, making a small angle with the vertical. This 
line Q Q evidently cuts the portion of the point- 
path shown in five points, i.e., the mechanism gives 
a five-point approximate straight line motion. 

The extreme angle of swing—90 deg.—has been 
chosen, so that the deviation of the curve from a 
straight line might be appreciable on the drawing. 

Fig. 8 is a diagrammatic sketch showing the 
arrangement of Marshall’s or Bremme’s valve gear 
for marine engines. A vibrating lever A B C has 
its end A guided in a circular path, concentric with 
the main shaft of the engine. The end A, in fact, 
forms a strap encircling an eccentric sheave. 
Another point B of the vibrating lever is jointed 
to the end of a link b B oscillating about the 
centre, b. The path of B is therefore a circular 
arc, Another point, c, of the vibrating lever is 
connected by a radius rod C V to the end of the 
valve spindle. Reversing is accomplished by chang- 
ing the position of the centre of oscillation of the 
link b B. The end 6 of this link, for this pur- 

se, is carried by a crank centred at D, the dotted 
ine D b! indicating its position when the engines 
are reversed. The gear is so proportioned that 
when A is on the vertical centre line of the engine, 
the point B of the vibrating lever coincides with 
D, the centre on which the lever D b turns. 

In Fig. 9, the curve BB is the path of B dis- 
placed horizontally the distance A B(Fig.8). The 
projecting circular arcs, of radius A B, have their 
radii at the points where they start from the circle 
A A exactly horizontal, and the corresponding 
points on A A and B B are clearly indicated. The 
corresponding point of the path CC (Fig. 9) is 
determined as already explained. 

If it be desired to draw a number of point-paths 
C C, for different positions of the reversing handle, 
the projecting circular arcs should be drawn on the 
paper as indicated (Fig. 9). The points on any 
other displaced path, B! B', corresponding to those 
on the eccentric circle, are then at once indicated. 

The displacement of the slide valve from its mid- 
position is, at any instant, equal to the. vertical 
distance of the corresponding point on the path 
CC from the dotted are V V (Fig. 9), this arc 
being of radius equal to C V (Fig. 8), and having 
its centre on the right side of the vertical centre 
line a distance equal to the difference between A CO 
and O S (Fig. 8). 

Fig. 10 represents diagrammatically the arrange- 
ment of the well-known Joy valve gear, the 
dimensions marked being taken from an express 
locomotive on the Great Eastern Railway, designed 
by Mr. Worsdell. To a point C on the connecting- 
rod a B, the end of the link C D is fixed, the other 
end D being jointed to a link d D, oscillating about 
the fixed centre d. A swinging lever EF G has one 
of its ends E jointed to the link C D, while a point 
F on it is guided in a circular arc ; the other end G 
of the swinging lever is connected by a radius rod 
G V to the end of the valve spindle. The motion 
of the slide valve will evidently depend on the 
shape of the path described by the point G. 
Reversing and variation of expansion is effected by 
changing the position of the path of the point F. 
For this purpose the circular arc guide is pivoted 
about the point f, rigidly connected to the frame of 
the engine. It should be noted here that the gear 
is so arranged that when the crank is on its dead 
centre the point F of the swinging lever coincides 
with the fixed point f. 

Fig. 11 shows the application of the above 
methods to the determination of the paths of the 
points C, E, and G. The relatiye displacement of 
the paths a and B is equal to the length of the con- 
necting-rod, and is in the direction of the central 
line of the engine, so that the path B B of the cross- 
head becomes the diameter of the path aa of the 
crankpin (Fig. 11). One application of the method 
of Fig. 1 gives the point-path CC. In proceeding 
further with the drawing, the relative position of 
the displaced point-paths must be clearly borne in 
mind. The relative displacement of the paths of 
a, B, and C will be the same if we consider the 
path of a displaced to the left a distance equal to 
a (©, and the path of B displaced to the right a 
distance equal to BC. The path of C may then 
be considered drawn in its natural position (Fig. 11). 
The path of the point D must then be drawn dis- 

laced upwards a distance equal to D C (Fig. 10). 
he centre of the arc D D (Fig. 11) will therefore 
be situated above the line B B a distance equal 
D C—d d' (Fig. 10), (in this particular case zero). 
The horizontal distance the are D D lies to the 
right of the centre of the circle a a is equal to 
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THE MONT SALEVE (GENEVA) ELECTRIC RACK RAILWAY. 


(For Description, see Page 437.) 


dD-(d' O-C a)=d D-d' 0+Ca (Fig. 10). By) through a point on the vertical centre line (Fig. 11) 
a second application of the method of Fig. 1, from at a distance above B B equal to f! f—(E F— EC) 
the paths C Cand DD the path E Eis derived.) =f1b+E C—E F, in this example—jy in. From 
This point-path is drawn displaced upwards the | the paths F F and E E, by a third application of 
distance EC. The path of the point F must there- | the method of Fig. 1, the path G G is obtained. 

fore be drawn displaced downwards the distance; In Fig. 11, the circular arc projectors from the 
EF-EC. IfO/f!is equal to aC, as is usually curve E E are drawn, so that if the path G G for 
the case, the circular arc F F must be drawn any new position of the curved guide F F be de- 




















sired, the correspunding points on the new position 
of F F are at once given. The construction lines 
for one set of points (numbered 2) are also shown 
dotted. 

The displacement of the slide valve from its mid- 
position, at any moment, can be conveniently 
shown on Fig. 11. For this purpose, remembering 
that the curve E E is drawn displaced upwards the 
distance E C, then the curve G G is drawn dis- 
placed downwards the distance (G E-EC). The 
path of the point V will also be brought downwards 
this distance, and will appear on Fig. 11 as a straight 
line parallel to B B, at the distance (G E—EC)-—vv! 
below it ; ie.,43in. below BB. The positions of 
V corresponding to those of G might be projected 
by circular arcs of radius G V on to the displaced 
path V V; but it will be more convenient to draw 
an arc of radius G V touching the vertical centre 
line, Fig. 11, and having its centre 1 in. below 
BB. The distance, measured horizontally, between 
this arc and any point on G G will give the corre- 
sponding displacement of the slide valve from its 
mid-position. 

The are of radius G V is not shown in Fig. 11, 
as it might interfere somewhat with the clearness 
of the diagram. The points of beginning of ad- 
mission, expansion release, and release are easily 
determined by drawing arcs of the same radius 
displaced right and left distances respectively equal 
to the outside and inside laps of the slide valve. 

The theorem illustrated by Fig. 1 is a particular 
case of the following more general theorem. Let 
the ends A and B of the rod A B be constrained to 
move on the paths aa and b b (Fig. 12) respectively, 
let the path a a be displaced in any direction O 0! 
a distance equal to the length A B into the position 
«a! a, and let A! and B be corresponding points on 
the paths a! a! and b b respectively. Let P be any 
point rigidly fixed to the rod A B. On A'B as 
base, let a triangle A! B P! be constructed similar 
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to ABP. Then the distance and direction P P! 
is the same for all positions of the rod A B; that 
is, the locus of P! is an exact copy of the path 
described by P, displaced in the direction P, By, 
A, B, Py being the position of the bar when A B is 
parallel to O O', the direction of displacement of 
the path a a. 

The proof is almost the same as that of the former 


. BP B P! : 
. Since —— = _—. 
theorem ince 5 Bai (by construction), 
BP . BA - 
=< 1 ‘ 
Hpi # caus to Bal And the angles at B in the 


the triangles B P P! and B A A! are equal (by con- 
struction), therefore these triangles are similar. 
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B A Al! is isosceles, by construction, therefore 
B P P' is isosceles, and P P'is equal to P B. Also 
the angle between P P! and A A! is evidently the 
same as between P B and A B, that is, between 
P B, and A, By. Therefore the angle between 
P P' and P, B, is the same as between A A' and 
A B,. But the latter pair of lines are parallel, 
therefore P P' is parallel to the fixed direction 
P&B... 

»A! B P! may be called the ‘‘ position image” of 
the rod in position A B P. The position image for 
A, B, P, shrivels up to a point By. 

The drawing of the different position images is 
most conveniently done by the aid of tracing paper. 
Make a drawing of the rod A B P to scale on the 
tracing paper and draw a number of lines on it, not 
necessarily equidistant, parallel to A B (Fig. 18). 
This tracing paper is then moved into such a position 
that the points A! and B on the drawing paper are 
covered by the lines A Pand BP, A' B on the 
drawing paper being also parallel to A B on the 
tracing paper. When in the proper position the 
point P is pricked through the tracing paper, 
giving the required point P! on the drawing 
(Fig. 12). 

It is really easier to perform the above operation 
than to describe it. 

Fig. 13 shows the application of the method to 
the drawing of the path of a point on the connecting- 
rod of a direct-acting engine, situated at some dis- 
tance from the axis of the rod. The tracing paper 
giving the position image of the connecting-rod is 
shown in one position, ready for pricking through 
the point P, on to the paper, the line joining A, and 
B, on the drawing paper being sensibly parallel to 
the parallel lines ruled on the tracing paper. 

In Morton’s valve gear the motion of a point on 
the connecting-rod, but not on its axis, is utilised. 
Fig. 13 shows the path described by this point in 
the engines by Messrs. Blackwood and Gordon, 
illustrated in ENGINEERING, June 27, 1890. It is 
interesting to compare this curve with that described 
by a point on the axis of the connecting-rod (see 
Fig. 11, curve C C). 

in Pius Fink’s link motion reversing gear 
(Fig. 14), the eccentric strap and link of a 
Stephenson link motion are combined in one piece, 
eccentric rods being entirely omitted. One point 
A of this combined link and strap moves in a circle 
—the eccentric circle—and another point B moves 
in a circular arc, being supported by the anchor 
link 6 B, oscillating about the fixed centre b. A 
radius rod C V transmits the motion of any point 
C of the link to the end of the valve spindle. 
Fig. 15 shows the path described by the point C, 
drawn by the foregoing method, the position image 
being indicated in the position A, B 

In conclusion, it is hoped that the theorems 
given above may not only be interesting as a con- 
tribution to the pure science of ‘‘ kinematics,” but 
that the examples given may show them to be of 
practical use to the draughtsman and mechanician. 





THE AMERICAN INSTITUIE OF 
MINING ENGINEERS. 


(By our New York CoRRESPONDENT. ) 


To appreciate properly what a meeting of the 
Mining Institute really means it will be necessary 
to attend it, and the writer ventures to assert that 
anyone who will take his advice and assist at the 
next assembly of the Mining Institute will regret 
bitterly that he has never been to previous meet- 
ings, and will further register a vow to the effect he 
will in future attend every one in his power. Your 
correspondent may be considered a veteran in this 
matter, for he has only missed three meetings 
during an interval of ten years, when absent from 
the United States. Whoever was responsible for the 
selection of the place in which tue present meeting 
occurred, certainly deserves the thanks of the mem- 
bers, for a better choice could not have beer. made. 

The route to Virginia Beach, where the meeting 
was held, was as follows: The party, in time for 
the opening meeting on February 20, left New 
York on the Pennsylvania Railroad in a superbly 
fitted-up train, and in a few hours reached the 
wharf at Baltimore, Md., where the steamer 
Alabama, of the Bay Line, was waiting. A sketch 
of this ship is given in Fig. 2 (see next page). 

She was built by the Maryland Steel Company at 
Sparrow Point, and is 305 ft. long over all, 18 ft. Lin. 
moulded depth, 40 ft. beam at the water line, and 
43 ft. beam over the hull at deck, and 55 ft. over 





the guards. In giving out this contract the Balti- 
more Steam Packet Company expressed their 
desire to have a heavily-built boat, in which every 

recaution should be taken to reduce vibration, 
both in the scantling of the hull and the design of 
theengine. The boat is therefore built in steel fully 
up to iron sizes, and the utmost pains have been 
taken to design the engine foundations and general 
framing of the boat to carry out their views. The 
keel is of the centre through-plate construction, a 
type seldom used on account of its great expense, 
but the most admirable way of combining material 
for the purpose ever employed. The frames are 
doubled under engines and boilers ; the reverse 
frames running to the main deck and to the lower 
deck alternately, and doubled under the engines and 
boilers. The frames in the wake of the edges are 
all web frames, 12 in. deep. The outside plating 
is 224 lb., the sheer strake is 274 lb., and gar- 
board 24 Ib. 

The machinery consists of a four-cylinder triple- 
expansion engine, having two low-pressure cylin- 
ders. The cylinders are 244in., 40in., 47 in., and 
47 in. in diameter by 42 in. stroke. They rest on 
eight cast-iron housings of the usual design. Pur- 
suing the leading idea of avoiding vibration, the 
reciprocating parts have been kept as light, and 
the fixed parts as heavy as seemed consistent. To 
the end first mentioned, steel pistons have been 
employed. There isan independent condenser with 
centrifugal circulating pump, but the air pump is 
worked off the main engines. The high-pressure 
cylinder is provided with piston valves, All the 
others are slide valves. There is steam reversing 
and steam turning gear. A Davidson compound 
pump is used for the independent feed pump. The 
propeller is 12 ft. 9 in. in diameter, built up with 
cast-steel blades. Steam of 160 lb. pressure is 
supplied by four boilers, aggregating 264 square 
feet of grate. They are 12 ft. 9in. diameter and 
10 ft. 8 in. long inside, with three 44-in. Purves 
furnaces in each boiler. 

In joiner work the Alabama is much the finest 
vessel of the line. On the lower deck she has 
quarters for the officers and crew forward, and for 
second-class passengers ; also a cargo hold. Aft of 
the machinery on this deck she has kitchens, 
pantries, waiters’ quarters, and a beautiful dining 
saloon, finished in red oak, with buffets along the 
sides much like some of the Sound steamers. The 
main deck forward and in the wake of the machi- 
nery space is given up for freight, while aloft is 
occupied by the social hall and ladies’cabin. The 
former is finished in red oak in a novel and hand- 
some design, the latter in oak and mahogany. 
The saloon deck has its ranges of state-rooms 
carried right forward and aft. The finish is of 
white and gold in a unique design, with pilasters of 
mahogany. The furnishings are by P. Hansen 
Hiss and Co., of Baltimore, and the electric light 
fixtures by Dekosenko, Hetherington, and Co., of 
Philadelphia. Forward there is a large well open- 
ing up through the gallery deck, very handsome 
staircases in mahogany leading to the gallery deck, 
which contains about twenty-two state-rooms. The 
joiner work of the gallery deck is also finished in 
white and gold, with mahogany trimmings. The 
electric light plant is by the Edison General 
Electric Company, and provides for 360 incandescent 
lamps and search-light of 6000 candle-power ; also 
electric fans for the ventilation of the dining 
saloon. Altogether, the Alabama is the finest and 
fastest steamer which plies on Chesapeake Bay. 

In regard to the line in general, it may be said 
that this is one of the best routes to Old Point 
Comfort and Norfolk. The writer made the ac- 
quaintance of this company in 1863, when, as a young 
lieutenant, he sailed from Baltimore with forty 
soldiers bound for Yorktown and the Peninsula. 
The route is down Chesapeake Bay, and is shown 
in the map, Fig. 1. So then, having embarked our 
travellers on the Alabama, under the benign influence 
of a beautiful full moon which made the waters of the 
bay glisten like liquid silver, and after making the 
party full of the supper for which these steamers are 
so justly celebrated, they may be left to enjoy the 
influence of both, and later will, no doubt, seek 
their state-rooms, which are likewise excellent, and 
fitted with all the modern improvements, such as 
steam heat, electric bells, and most luxurious beds. 

The next morning found the party at Fort 
Monroe, and an hour later they disembarked at 
Norfolk, where they were joined by a delegation of 
the Institute, who had come down the Potomac by 
another line, and the Institute was now received by 





the local committee and the Norfolk Chamber of 
Commerce, who invited them to inspect the city. 
A little later the train on the Norfolk, Albemarle, 
and Atlantic Railroad (the name being about as 
long as the road) was taken, and the entire party 
landed at the Princess Anne Hotel, which was to be 
their home for the rest of the week. 

The route followed from Norfolk, as well as 
other points of interest, are shown on the map 
already referred to. 

In regard to Virginia Beach, we may say this 
popular resort is situated on the Atlantic coast, 
18 miles due east of Norfolk, 30 miles from Old 
Point Comfort, and 6 miles south of Cape Henry, 
and forms a part of the most beautiful beach on 
the Atlantic Ocean. It is only 30 miles from the 
Gulf Stream, and its equable temperature makes it 
warm and balmy in the fiercest winter months. Its 
situation in the midst of the pines, and general de- 
sirable surroundings, places it in the foremost rank 
of winter resorts in this country. 

A view of the hotel is given for English readers to 
gain an idea of the appearance of the comfortable 
shelter provided at our winter resorts (see Fig. 3). 
There was no session that afternoon, and the party 
took rides through the pine woods and along the 
beach, for the slope is so gradual that at the ebb of 
the tide there is a broad magnificent drive like 
asphalte, extending for 12 miles to Cape Henry. 
The ride is most exhilarating as well as delightful, 
with the ocean on one side and the sand dunes on 
the other, while an occasional wreck lends a variety 
to the scenery. The United States Government 
has several life-saving stations along this part of 
the coast, and the drill of the men is one of the 
excitements of the place. The life-line is shot, and 
the breeches-buoy and the life-car are sent out as 
though to an actual ship. 

However, the engineers had come for something 
else than enjoyment, much as they prized this ; 
there was a session to be held, and while our 
genial secretary, Dr. R. W. Raymond, is one of 
the very best men when it comes to having a good 
time, he is also particularly tenacious of the dignity 
and functions of the Institute. He will have the 
meetings held at their proper time, and insists on 
the attendance of the members. Accordingly, at 
8.30 p.m. the members were brought together, and 
Mr. H. M. Howe, of Boston, the President, de- 
livered his annual address. The purport of this 
was that the Institute should become perfect by 
advancing, and having done this should go on im- 
proving. Only a Bostonian could solve this para- 
dox, and your correspondent will not attempt it. 
The remainder of his address was interesting and 
timely, and the members were pleased withit. The 
evening closed with an interesting series of remarks 


on the mining features of the Columbian Exposi- — 


tion, illustrated by a series of lantern slides, from 
Dr. R. W. Raymond. The next morning a visit 
was made, by means of a steamer from Norfolk, to 
Lambert’s Point, just below Norfolk, to see the 
terminal facilities of the Norfolk and Western 
Railway. Two iron piers extend some distance 
into the bay, and numerous tracks are laid, upon 
which thousands of tons of coal are delivered to 
ships for transfer by the ocean to New York and 
points to the north and east of it. 

Old hulks of what were originally whalers or 
large clippers are utilised for this transfer, and 
when loaded several are fastened together, and a 
tug conveys them to their destination. The cars 
are weighed by an electric machine, which registers 
the amount on a strip of tape. Thecars are run up 
an incline to the top of a high trestle, where there 
is an automatic transfer table which transfers the 
car after unloading to a track, where gravity pro- 
ceeds to return it tothe pier. This table has at 
its front, wheels resting on an inclined track, and 
is pivoted at the back end. When the car runs 
down the table its weight causes the front end to 
sink till its surface coincides with that of the 
inclined track, and as soon as the car leaves the 
table a counterweight restores the latter to its 
original condition. Leaving here, the party pro- 
ceeded to Newport News to see the establishment 
of the shipbuilding company. A full illustrated 
account of these extensive works was published in 
ENGINEERING of August 14, 1891. The party were 
received by Mr. Horace See, who had officiated 


similarly at the previous visits of engineers ; in 
fact, to visit this place and not to have Mr. See as 
‘* guide, philosopher, and friend ” would be to miss 
one of the best features of the company’s plant. 
By chance, the New York, of the International 
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Line, was in the dry dock, and those of us who 
sailed in her to Europe with the American Engi- 
neers in 1889 welcomed her as an old friend. 
There are to be constructed at this place three 
gunboats for our Navy. The terminal facilities 
of the Chesapeake and Ohio Railway, consisting of 
large piers, coal tipples, and enormous grain ele- 
vators, attracted considerable attention. This com- 
pany has, it may be said in this connection, pur- 
chased a large tract of land in Norfolk, originally 
an old Southern plantation, with an extensive 
water front, for nearly half a million dollars, and 
will establish additional terminal facilities at that 
point. As this property is right in the city, being 
near the Atlantic Hotel, and adjacent to the busi- 
ness part of the place, it will give them facilities 
superior to those of any road at that point. With 
their usual hospitality, the shipbuilding company 
invited the party to a fine dinner at the Hotel 








chusetts Institute of Technology, and past president 
of the Mining Institute. The title was ‘‘ Close 
Sizing before Jigging.” This paper was eminently 
practical, as all the professor's articles are, and 
described the results of several thousand experi- 
ments made to illustrate the law of suction. The 
apparatus used consisted of a pointed tube into 
which the material was fed, while the ore was 
agitated by an upward current of water. It resulted 
in an arrangement of the heavier particles at the 
bottom, from whence they were drawn by a bulb, 
and thus concentrated, passed through the sieves 
and sized. ‘‘ Torsional Theory of Joints,” by 
Dr. Becker, followed. The author thought faults 
were caused very often by a torsional movement 
rather than by a sliding one, and he stated in 
France such movements were recognised, and called 
‘* hinge faults.” ‘‘ Correlations in the Coalfield 
West of Pocahontas” was the title of Colonel 
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‘**Notes on the Reworking of Anthracite Culm 
Banks” was the paper of A. W. Sheafer, of Potts- 
ville. This was called forth by a paper from Mr. 
Eckley Coxe. It largely consisted of tables show- 
ing the shipments of culm from three washeries as 
follows: From the Stanton bank, shipments of 
coal in 1889 were 25,262 tons ; in 1890 they were 
62,808 tons ; 72,074 tons in 1891, and 50,151 tons 
in 1892. The greater part, varying from 62.6 per 
cent. in 1889 to 85.2 per cent. in 1892, was in the 
smaller sizes, pea and buckwheat ; the proportion 
of merchantable coal obtained varied from 45 to 
60 per cent. From the Draper culm bank in 
1891-92 there were 47,620 tons of coal obtained, of 
which 81.8 per cent. was pea and buckwheat ; 42 per 
cent. of the bank was found marketable ; andin the 
following year 37,188 tons were secured, or about 
50 per cent. of the bank worked. The Furnace 
culm bank yielded 23,734 tons, 84 per cent. in pea 
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Warwick, where each of us told the other what a 
good fellow he was. Then the engineers went to 
Hampton and inspected the Government. school 
where the Indian and negro boys and girls are 
educated in manual training, the young idea 
being taught to shoot, in the case of Indians un- 
fortunately sometimes at the soldiers of their bene- 
factors. A drill at Fort Monroe completed the 
festivities of the day, and the party returned to the 
Princess Anne Hotel somewhat fatigued, very 
hungry, and greatly delighted with the day’s trip. 
Being itor. | by a good dinner to their normal 
condition of comfort, they listened that evening to 
an elaborate and instructive account of how the 
Bethlehem Iron Company make guns, from the lips 
of Lieutenant W. H. Jaques, lately in the United 
States Navy, but now at Bethlehem. The lecture 
was finely illustrated by stereopticon views, and 
was full of interest, even to the ladies, while the 
engineers found in it much to admire from a tech- 
nical point of view, as well as much material for 
reflection. 


MIninG AND TREATMENT OF COAL. 


The next morning the session opened with a 
paper by Professor R. H. Richards, of the Massa- 


‘454,666 tons of c ke. The width of the bed varied 





Boyd’s paper. This was to prove that the Poca- 
hontas series extends westerly, and is really the 
base of most of the coal in Wise, Dickinson, Taze- 
well, Russel], and Buchanan Counties of Vir- 
ginia, and of McDowell County, in West Virginia. 
The great Pocahontas seam, known as No. 3, was 
from 200 ft. to 300 ft. below the water level in 
most of these counties, but within 10 miles west of 
Pocahontas it is near the water level. The author 
thought a seam of 7}ft., which appeared 125 ft. to 
150 ft. above the water level, was No. 9 of the 
Pocahontas flat-top series. He doubted, however, 
if the Big Stone Gap coalfield was correlated with 
Tonis Creek areas, although it has been so stated in 
various reports. 

Fred. R. Hotchkiss followed with a paper on 
‘‘The Pocahantas Coalfield.” He stated it was 90 
miles long, oval-shaped, and about 10 miles wide, and 
controlled by the Flat Top Coal Land Association, 
which owns 197,000 acres. The land is leased by 
this company to mining companies, and some 
26,000 acres are being worked. In 1887 the ‘ship- 
ments were 1,026,141 tons of coal and 136,566 tons 
of coke ; and in 1893, 2,711,327 tons of coal and 








Fig. 3. 


and buckwheat sizes; 40 per cent. of the bank was 
found to be merchantable. 


BavxIrveE. 

Bauxite, so important in obtaining aluminum, 
was next considered, and two papers were pre- 
sented, one by Dr. W. C. Hayes, ‘‘ The Geolo- 
gical Relations of the Southern Appalachian Bauxite 
Deposits ;” and the second by Francis Laur, of 
France, entitled ‘‘ The Bauxites, a Study of a New 
Mineralogical Family.” The latter paper was trans- 
lated into English by Dr. Raymond. The prin- 
cipal deposits occur in a belt 60 miles wide running 
from Adairsville, Ga., to the vicinity of Jackson- 
ville, Fla. The geological structure is compli- 
cated ; for, in addition to the folds characterising 
the Appalachian range, it is intersected by two faults, 
and in them the bauxite is found. The theory 
is, the faults generated great heat, and afforded 
an opportunity for circulating meteoric water 
containing oxygen, which oxidised the sulphides 
in the underlying aluminous shales, forming alum 
and aluminum sulphate. By passing through 
several thousand feet of limestone to the surface, 
these salts were decomposed by the calcium car- 





from 6 ft. to 8} ft. 


bonate, ard the result was the precipitation of the 
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alumina, which came to the surface in suspension. 
This is observed in the bauxite structures, which 
were developed by the motion of the water in its 
ascent upon the gelatinous precipitate. The de- 
posit of the pesolites thus formed was in a matrix 
of the precipitate of alumina in the geyser basin. 
The ore bodies were distinctly separated from the 
surrounding clays, and occur in irregularly oval 
masses. There is some bedding in the ore, but it 
has no connection with the stratification adjacent. 
While some of the pits have reached a depth of 
50 ft., none have reached the base of the ore body. 
The individual pesolites vary in size from 2 to 3 
millimetres to several centimetres, and are made up 
of concentric shells of compact material, separated 
by loose powder or open spaces. Captain Alfred 
E. Hunt, who has done such excellent work in the 
manufacture of aluminum, called attention to the 
importance of obtaining such quantities of bauxite 
containing so little silica and oxide of iron. The 
amount was from 700 to 1000 tons per month, and 
the silica and oxide of iron were less than 4 per 
cent. Healso stated that the material was almost 
infusible, and by adding a little lime a very strong 
brick could be made under pressure, which would 
soon be tried in an open-hearth furnace. The 
shrinkage was large, but this could be overcome by 
burning the brick twice at a high temperature. 
Before the close of the first morning meeting some 
other papers were presented. 


(To be continued.) 








PRESSED STEEL UNDERFRAMES. 

Tue Leeds Forge Company have recently added to 
their establishment a large and important department. 
It consists principally of a large building 12,000 square 
yards in area, of substantial construction, and already 
fitted with a good deal of costly plant, for the most 
part designed especially for the work in view. This 
work is the stamping out of the various members 
which go to make underframes, bogies, &c., for rolling 
stock. We believe that the idea of reducing the 
weight of rolling stock on railways was first impressed 
on Mr, Fox, who has worked out the details of the 
system, by seeing a heavy man on a light bicycle. He 
argued that if a vehicle weighing perhaps no more 
than 33 lb. would carry a man weighing 200 Ib. on the 
high-road, railway trucks and carriages could be con- 
structed with a somewhat closer approximation of the 
ratio of weight of load to that of the vehicle carrying 
it. Inthe case of the bicycle the ratio is, as will be 
seen, as 8 to 1; the weight of an ordinary railway 
truck designed to carry 8 tons is about 5 tons 18 cwt., 
which gives a ratio of 14 to 1. No doubt Mr. Fox 
recognised that the conditions applying to a bicycle 
carrying a man and those of a railway truck carrying 
its load are vastly different. However this may be, 
Mr. Fox considered there was a large margin within 
which he could work, and the results as he has brought 
them out in tangible form, seem fully to confirm his 
conclusions. It may be interesting here to give some 
figures from estimates which have been formed as to 
the world’s consumption in railway underframes, In 
England there are (or were at the time the estimate 
was made) 20,000 miles of railway, and the published 
statements give 548,000 underframes, or about 27 to 
the mile. Taking the whole railway mileage open at 
the time for the whole world, excepting England, so 
far as obtainable from published statistics (principally 
Bradshaw's Railway Manual), and taking the nuinber 
of underframes of rolling stock at only 10 to the mile, 
and adding the sum so obtained to the known number 
of underframes on English railways, we get a total of 
3,150,000. We assume the death-rate at 5 per cent.; 
there would be 157,500 new underframes required each 
year, or over one every ten minutes. The plan upon 
which the new works have been laid out is to produce 
one underframe every ten minutes. 

it has no doubt often puzzled engineers unconnected 
with railway matters—for instance, the designers of 
steel torpedo-boats—-how it is that wood has managed 
to hold its own for so long in the construction of 
underframes. There are, however, virtues in wood 
which do not appear on the surface, and difficulties in 
the way of application of iron and steel on a wholesale 
scale. Mr. Fox, having taken the bicycle as his proto- 
type, naturally elected to stand or fall by steel. He 
came to the conclusion that where members had to be 
joined they must be riveted together by means of a 
flange stamped in one with the solid metal, and that 
the use of angle irons riveted on must be abandoned. 
It may be said generally, therefore, that Fox’s system 
consists mainly of flanging steel plates into various 
forms. The most usual required for underframes is 
that of a plain channel section with ends, or, in other 
words, a trough form; so that whilst in cross section 
the form differs little from that of an ordinary rolled 
channel bar, the blank is solid, flanged all round, both 
at the sides and ends. In this way, when two bars are 





joined together, nothing further is required for attach- 
ment but the necessary bolts or rivets; the latter being 
preferable, as nuts are liable to shake loose, The 
abandonment of angle irons as a means of attachment 
enables a considerable saving to be made in weight, 
and greatly reduces the number of separate pieces. It 
will be evident that it is by no means necessary that 
all joints should be made at right angles; when 
required, they can be made at various degrees of in- 
clination. 

Where pieces which may be called angles, or which 
correspond to angles, can be used with advantage in 
building up the patent underframes, they are of large 
size, and may be formed out of plates only } in. thick. 
In this way a saving is made of 50 per cent. of weight 
over that required for similar angles or knees formed 
in the usual way; at the same time there is no loss of 
strength. The system of pressing thin plates also 
adapts itself very readily to the combination of sepa- 
rate parts ; thus, a wagon or carriage headstock may 
be made which can be riveted in the flanges of every 
other piece abutting upon it; in this way there is no 
occasion for the numerous angle irons, gussets, and 
knees used in the more ordinary forms of construction. 
With respect to the strength of the frames produced, 
it may here be stated that a small bogie frame, weigh- 
ing 728 lb., was recently tested, and stood a load of 
24 tons without deflection ; it was not until the load 
was increased to a total of 55 tons 10 cwt. 2 qr. that 
deformation took place. The flanges then were bent 
or deformed, but there was neither crack nor flaw in 
the metal, nor did the riveting give way, and the 
parts could with ease and trifling expense be restored 
to their original form. This test was made by dead- 
weight piled on the bogie. Another test of a similar 
nature was made, in which a pair of American bogies, 
each weighing 812 lb., had a deadweight test-load on 
the centre-bar of both bogies of 130,186 1b. There was 
no deflection or deformation of any kind, the test 
guages pointing to zero. The bolster springs were 
pressed close, metal to metal. 

This system of building up frames admits of dupli- 
cation of parts being carried to great perfection. A 
design being once decided upon, the manner in which 
the various parts are moulded insures exact similitude, 
and the necessary holes are spaced with precision by 
means of templates. The manufacturers claim that 
frames can be built up to given dimensions with the 
utmost nicety, the various parts square and true with 
each other, and the dimensions over all as exact as if 
the pieces had been planed to size. The result is a 
structure which cannot be destroyed unless by violent 
collision or similar accident. In ordinary cases, how- 
ever, if a bar become bent it may be put right by an 
ordinary smith ; but, supposing a piece is bent out of 
shape so badly as to become useless, the makers under- 
take to supply a duplicate that will fit properly if the 
other parts are uninjured. From the character of the 
material, fractures are extremely unlikely to be pro- 
duced even by collision, as the flanges can be beaten 
down close without cracking. 

Those who have had experience of the pressing of 
metal sheets into hollow ans will easily understand 
that it is no easy matter to obtain parts such as those 
shown in our various illustrations, with a gauge of 
metal uniform throughout. To stamp simple trough 
sections would be a comparatively easy matter, but 
this would necessitate the riveting on of angle attach- 
ment pieces, a mode of procedure which is diametri- 
cally opposed to Fox’s system, and the avoidance of 
which constitutes the great merit of his plan. The 
rectangular trough, therefore, has to be provided with 
ends stamped out solid at one operation with the rest. 
To encompass this, the die and mould, or ‘‘ the tools,” 
as they are called, have to be very nicely proportioned. 
Great exactitude, which can only be attained by much 
experience, has to be observed in the formation of the 
upper edge of the mould. This has to be of a contour 
which will cause the proper flow of metal to the part 
required. It is further necessary that the edges of the 
trough which is to form a member of the carriage 
frame, should be fair and even, without one part 
standing up above another, otherwise a certain amount 
of machining, in the shape of sawing off or otherwise, 
would be necessary, and this would naturally add 
greatly to the expense. 

The strips of steel, bar and plate, which form the 
blanks from which the troughs are pressed, contain 
exactly the amount of metal required for the finished 
piece. They are placed in a furnace and brought to 
the required temperature for pressing, viz., a fair red 
heat. They are then placed flat upon the female 
mould in the hydraulic press, the table of which rises 
until the dies have duly entered the mould, thus 
forcing the flat plate into the required shape. If one 
were to attempt to perform such an operation as this, 
say, with a piece of paper or a sheet of cold metal, the 
surfaces would be doubled over each other, supposing, 
of course, the material were sufficiently tough for 
rupture not to take place. In the present case, how- 
ever, were there any doubling over of the metal, there 
would be obviously a weak place ; but doubling over 
is absolutely prevented, for the clearance or space 





between the die and mould is exactly the same as the 
thickness of the metal strip, which in turn is exactly 
the same as that of the finished part. It will be evi- 
dent, therefore, that there can be no folding over of 
the plate, in place of which the metal is made to flow 
in due proportion, so as to fill every part of the space 
between the tools, which space is of exactly the same 
extent as that of the cubic capacity of the blank. The 
proper flow of metal is induced, as already stated, by 
the contour of the top edge of the mould. Whatever 
doubling over tendency there may be, is converted 
into end pressure in lines parallel to the surface. of 
the part, or, as it may be termed, an ‘“‘ upsetting” 
or ‘‘ jumping” action, 

It may be pointed out that naval architects are 
becoming strongly alive to the virtues of bending over, 
or flanging plates, in the building of steel ships, in 
place of riveting on angles or reverse bars ; hydraulic 
machines of large size are now being manufactured for 
this purpose, especially in the case of bending over 
floorplates and transverse divisions for double bottoms. 
It is impossible, however, from the nature of the case, 
for shipbuilders to have at their command such 
beautifully designed machines, and such accurately 
worked out practice, as that in use at the Leeds 
Forge. 

it should be stated that for many years past the 
Great Western Railway have used steel underframes 
for rolling stock, but these are not pressed in the 
manner followed by the Leeds Forge. There is, how- 
ever, an important plant at Swindon for constructing 
these underframes, and the success attained with them 
shows that steel is a suitable material for the purpose, 

Turning to our illustrations, Figs. 1, 2, and 3, on 
pages 448, are three views of the underframe of a 
goods wagon of the South-Western Railway. Other 
underframes of this type are in use on various other 
railways, and although the wagons are different in some 
respects on the various railways, the underframes 
supplied by the Leeds Forge Company on this prin- 
ciple are the same in general design. The railway 
companies specify the dimensions of some of the parts, 
and that circumstance naturally goes far to determine 
the weight; but the Leeds Forge Company very 
emphatically state, as the result of experiment and 
experience, that by proper distribution and formation 
of the parts, and by the use of suitable material, the 
section of the bars may be such as to reduce the 
weight of an underframe very considerably, as com- 
pared with underframes of wood, iron, and steel, 
built up in the ordinary way with channel or other 
bars, fastened together by means of angle irons. 
Details in regard to this matter will be given later, 
The number of separate pieces used with Fox’s system 
is said to be less than one-half that required with 
well-made underframes of the present ordinary types. 
In all types of wagons with these underframes the 
tares are less than half the gross weight, including the 
wagons and full load, whereas in wooden underframes 
the tare seldom approaches so low as half the gross 
weight. The reduction in weight of an underframe 
made on this principle is about 25 per cent., as com- 
pared to frames of ordinary channel steel, in which 
the attachments are made by angles, gussets, knees, &c. 
The decrease in weight is not, however, the only 
advantage, for there is an increase in strength and a 
reduction in parts, making the underframe simpler to 
construct, as already referred to. An instance of this 
may be given in the-case of a foreign railway, where 
competitive designs were invited from various makers, 
the order going to the Leeds Forge. In the stock 
which the company proposed to use, the underframes 
were made of steel, and consisted of 68 pieces. By 
the adoption of the pressed steel underframes the 
number of pieces was reduced to 13; the weight at 
the same time was reduced from 19 cwt. 3 qr. 21 lb. 
to 13 ewt. 7 lb., a saving of between 6 cwt. and 7 cwt., 
or about 35 per cent. In addition to this the number 
of rivets was reduced from 282 with the old arrange- 
ment, to 104 with the new; whilst the number of 
rivet-holes was brought from 680 to 220. 

In Figs. 4, 5, and 6 is shown a carriage bogie, 
with pressed steel frames, as supplied to the London 
and North-Western Railway, sample sets having been 
sent, trials of which are now being made. 

In Figs. 7 and 8, page 444, is shown an under- 
frame of another description. This is a six-wheeled 
carriage underframe for one of our principal English 
railways, and is an example of recent practice. 
The weight is 1 ton 8 cwt. 2 qr., or with the 
wood axle-guard packing, 1 ton 10 cwt. 2 qr. The 
weight of the wooden underframe for which this 
is substituted is 2 tons; the instance is of value, as 
it represents the actual practice of one of our principal 
southern railways. The saving, it will be seen, on the 
underframe alone, is 10 cwt., which represents an 
advantage for the pressed steel system of 5 tons ona 
train of ten coaches. What this would represent in 
saving of fuel, wear and tear of permanent way, and 
interest of capital for larger engines, &c., those ac- 
quainted with railway economics will be able to calcu- 
late. orif we put it in another way, the advantage that 
would be obtained in paying load may be estimated. 
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The benefit of the pressed steel underframes is more ap- 
parent with longer vehicles and those constructed 
entirely of pressed steel, than with shorter coaches. 
The method of manufacture which the pressed steel 
frame enables to be carried out, allows of proper 
scientific principles of load distribution to be applied, 
so that the underframe can be designed on the most 
approved system, as in bridge-building ; thus, in the 
sole bars of a carriage underframe, in one instance of 
which we have recently had experience, the depth in 
the centre is 124in. At the ends this is reduced to 
6in. If channel bars were used, they would be the 
same depth the whole length. In the cross beams of 
the bogie we are referring to, the depth over the pivot 
was 8 in., and at the ends 6 in. 

Fig. 9, page 444, is an illustration of a 20-ton truck, 
with bogies which have been designed to compete with 
the American Diamond bogie design, which was sup- 
posed to be the type that possessed the virtue of 
lightness above all other forms of construction. 

One of the earliest to appreciate the merits of pressed 
steel underframes was the late Sir George Berkley, 
President of the Institution of Civil Engineers, he 
having introduced the system largely in his work for 
the Natal Government railways. The pressed steel 
bogie frames have been in use on the Natal Govern- 
ment Railway since 1890, and orders for a fresh 
quantity were repeated a short time ago; the gauge 
is 3 ft. 6 in. On the Mexican Railway, of which 
Sir Alexander Rendal is the consulting engineer, the 
pressed steel bogie frames have also been for a con- 
siderable time used. Fig. 11, page 445, shows a covered 
wagon in skeleton as made and exported, the wood- 
work being added when the frame arrives at its 
destination. In this case the pressed steel members 
were adapted to the standard design of the railway 
company. The adaptation is carried out by Messrs. 
Taite and Carlton, the sales agents of the Leeds 
Forge Company, who prepare the designs for the 
company, so as to meet the views of railway engineers 
and introduce the pressed steel arrangement with as 
little alteration as possible to standard designs. Fig. 
12 shows a bogie of pressed steel, adopted by Sir 
Alexander Rendal for the Mexican railways. To out- 
ward appearance the structure seems somewhat heavy, 
and, indeed, many engineers have thought this to be the 
fact. The pressed steel members have more the 
appearance of castings, and it is not until one looks 
at the back of them and sees how light they really are, 
that their good qualities are appreciated. 

English railway engineers have been reproached 
with having lost sight of the important question in 
railway economics, of the amount of non-paying load 
that is hauled by the locomotives. Our critics say 
that, having a long purse to draw upon, our engineers 
have not troubled themselves to do the best that 
could be done from an economical point of view. 
There is no doubt that in the United States engi- 
neers have been more successful in reducing the tare 
of wagons in terms of the full load. The con- 
ditions of traffic in this country are different to those 
of America, but even in the United States it is ques- 
tionable whether the size of goods wagons has not been 
carried to an undesirable extent, and that frequently 
very big trucks are run with comparatively small loads, 
so that the actual weight of wagons as compared to the 
actual weight of goods carried is sometimes in excess 
of that of English railways. In this country we are 
bound to a great extent to our smaller goods wagons 
by the nature of sidings, &c., which are not suitable 
for long wagons, but there are signs of change in this 
respect, and the Manchester, Sheffield, and Lincoln- 
shire Railway are working in this direction. Indian 
railway engineers have of late turned their attention 
largely to this question of dead load, and they look 
forward to a reduction in the weight of rolling stock 
to enabte them not only to carry the present traffic, 
but to provide for an increase of traffic for many years 
to come, using only the existing power and the present 
permanent way. The Leeds Forge have constructed 
for Sir George B. Bruce a number of carriage under- 
frames and bogies, which have been sent to India, and 
also some open platform wagons, made entirely of 
pressed steel. In Fig. 10, page 445, a good example is 
shown of a bogie underframe, 40 ft. long, which has 
recently been made for the South Indian Railway Com- 
pany, and here the additional depth in the centre, to 
which we have referred, may be observed. The 
platform wagons referred to weigh 5 tons 10 cwt., and 
will carry 22 tons. The guage is one metre. A 
notable feature in this case is the arrangement of 
springs. It will be seen that the ballast springs are 
pr cg on brackets, riveted to the cross-beams and 
sole bars, and are constructed in such a manner as to 
form rocking bars or pivots, thus allowing for the 
motion of the swing bolster, and avoiding the use of 
links or loose parts which would be liable to break. 

Fig. 13 shows a 10-ton low-sided goods wagon 
belonging to the Great Eastern Railway. The weight 
of this wagon is under 5 tons ; actually, 4 tons 18 cwt. 
1 qr., as marked on the illustration. The particular 
— illustrated, No, 10,313, has been in use since 


THE CONSTRUCTION OF GAS WORKS. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, April 3, Mr. Alfred Giles, 
President, in the chair, the paper read was on ‘‘ The 
Construction of Gas Works,” by Mr. Charles Hunt, 
M. Inst. C.E. 

Since Mr. H. E. Jones’s paper was read before the 
Institution in 1875, the consumption in England of coal 
for gas-making purposes had risen from 5} million tons 
to over 11 million tons. The greater output of gas which 
these figures indicated had been largely supplemented by 
conditions due to concentration of manufacture, so that 
while it might be safely assumed that the ee of gas 
works had been doubled in capacity during the last 
eighteen or nineteen years, it was also certain that in 
some cases even this rate of growth had been con- 
spicuously exceeded. 

In describing the construction of gas works of the most 
modern type, the author took for his text the Windsor- 
street Works at Birmingham, recently completed from 
his designs. There the dominating idea had been un- 
broken railway communication to the furthermost point 
of delivery within the works, the position of the retort- 
house having been made to subserve this end. In carry- 
ing it out two series of curved lines, crossing each other 
in opposite directions, lead to the retort-houses. These 
lines were overhead, 20 ft. above ground level, and 10 ft. 
above the charging floor of the retort-house, so that coal 
was stored in the yard to a depth of 20 ft., and in front 
of the retort to about half that depth, by simply dropping 
it from the railway wagons. Water carriage was avail- 
able for the disposal of the coke, which was loaded at a 
comparatively small cost into boats brought to within a 
few yards of the retort. Equal facility for loading rail- 
way wagons was afforded by a coke-loading dock, 6 ft. 
deep, running parallel with the canal arm. This system 
had been first adopted at Leicester, where Mr. Alfred 
Colson had also demonstrated the superiority of an in- 
clined railway worked by a locomotive over an hydraulic 
= hoist, for dealing with any considerable amount of 
traffic. 

In delivering the coal to the retort-house it was ob- 
viously advantageous to reduce the handling to a mini- 
mum. Where this could not be done on the level with 
the railway, it might be effected on the system adopted 
at the Glasgow Gas Works, where an inclined railway of 
the ordinary gauge had been constructed from the main 
line siding, rising to the top of the coal stores 17 ft. above 
the charging floor of the retort-house, and worked by a 
small tank locomotive. Where soft coal was used, how- 
ever, the breaking up which resulted from dropping 
the coal from a height was an objection. The author 
cited an experiment made at the Windsor-street Works, 
which showed that not only was the value obtained from 
a mixture of lumps and dust much less, but that the 
charge took half as long again to work off. It thus 
appeared desirable to ease the fall of the coal by 
an inclined shoot, and to select a charging machine 
which required the coal to be broken up the least. It 
might occasionally be found practicable to place coal- 
breakers at such an elevation as to deliver from them 
direct into the hoppers, but it was a matter for considera- 
tion whether it was not preferable, generally, to choose a 
low level for the delivery of coal for daily use, and have 
recourae to elevators for raising it to the required level. 
The cost of unloading coal delivered by water was greater 
than from railway trucks, and there was occasional loss 
through transhipment ; nevertheless, improved appliances 
at the Nine Elms Works had reduced the cost for labour 
only from 4d. to #d. per ton. 

With regard to carbonisation, the author remarked 
generally that it was perhaps easier to contrive economies 
with the material in bulk than in detail, as it had to be 
dealt with in the retort-house, although in the latter case 
the margin for saving was decidedly larger. How much 
coal might profitably constitute a charge had never been 
definitely determined ; there was good ground for the 
opinion that the best all-round results were obtained from 
small charges combined with moderate as distinguished 
from very high heats. It had been generally assumed 
that the deficient yield of tar which usually accompanied 
the use of a high carbonising temperature was fully made 
up by increased production of gas. In the author’s 
experience, however, the highest production of gas had 
been accompanied by the largest yield both of tar and 
ammoniated liquor. It was also believed that a high 
yield and consequently high temperature were most pro- 
ductive of illuminating value. Experiments at the 
Windeor-street Works showed that there was a falling off 
of illuminating value when very high yields of gas were 
obtained. While the best general results were to be 
obtained from carbonising at a fairly high temperature, 
it was essential that the gaseous prcducts should be 
enabled to pass freely away and without encountering in 
the ascension pipe any absorbent of hydrocarbons such 
as thick tar. hen obstruction occurred to any extent 
in the shape of stopped pipes—and with high heat this 
was seldom wholly absent—the loss thus occasioned 
was likely to turn the ecale in favour of a lower tempera- 
ture. 

Much diversity of practice existed as to the shape, no 
less than the size, of the retort. The author favoured the 
oval shape, as enabling the coal to lie within it in a fairly 
even layer, as allowing the coke to be more easily drawn 
than from the ordinary flat-bottomed D, and as being 
very durable. Some retorts of this type had been under 
fire continuously at the Windsor-street Works for 1567 
days. Direct firing was, only a few years ago, universal, 
but the modification of the Siemens system of regenera- 
tive firing known as continuous recuperation was being 
regarded with steadily, almost rapidly, increasing favour. 





Its chief advantages were a saving in fue] and in labour 





in attending to fires, and greater carbonising capacity. 
These three advantages were considered in detail, and 
figures given in support of the author’s conclusion. 

The influence of condensation on the deposit of naph- 
thalene was generally recognised, Hot, or slow conden- 
sation, by keeping the gas in contact with the lighter 
constituents of the tar until a comparatively low tem- 
perature was reached, usually resulted within the works 
in the disappearance of this deposit ; it might, however, 
be doubted whether this remedy was a wholly satisfactory 
one, seeing that it did not attack the evil at its root. 
The appearance of naphthalene might be regarded as an 
indication that all was not right with the carbonising 
arrangements, and the question arose whether so high a 
heat as that at which naphthalene was produced, was 
necessary or even desirable for the economical carbonisa- 
tion of coal. 

With regard to washers and scrubbers, much con- 
troversy had arisen as to the tower scrubber ; the author 
was of opinion that in bulk, cost, and manageability it 
left much to be desired. A great improvement had been 
effected by the introduction of rotary washers, but with 
these much more driving power was required than sufficed 
for working the water-distributor of the tower scrubber, 
and the wear-and-tear was greater. Dr. Lunge’s “* plate- 
tower” was described, in which a series of perforated 
plates made of porcelain or earthenware super d 
within a cylinder compelled the breaking up of Don 
and liquid at every interval between the plates. In a 
gas-washer devised by the author, of which a description 
was given, the amount of back-pressure represented the 
mechanical power it required. 

In regard to purification, the terms recently granted by 
Parliament to the Crystal Palace District Gas Company, 
under which the maximum amount of sulphur (other than 
sulphuretted hydrogen) allowed in the gas was fixed at 
20 grains per 100 cubic feet throughout the year, marked 
a departure from the stringency hitherto prevailing in 
connection with this subject that might with advantage 
to the consumer be made more general. The author gave 
the results of a three winter months’ trial of the lime and 
air process at Windsor-street Works, in which the sulphur 
compounds were reduced from about 40 to 45 grains per 
100 cubic feet to an average of 14.1 grains per 100 cubic feet, 
The lime used was about 2.45 tons per million cubic feet 
of gas, the quantity of air admitted at the condensers 
being from 1 to 14 per cent., though very much larger 
quantities were occasionally admitted without increasing 
the quantity of sulphur compounds. Subsequently, upon 
the adoption of this process for the whole of the make, 
the coal having been denned in the interval, the sulphur 
compounds occasionally rose to over 40 grains, while the 
lime used was 3.77 tons per million cubic feet. This 
unsatisfactory state of things lasted until it was found to 
be largely due to the admission of air. Since then the air 
has been rigidly excluded. Daily tests were made of the 
amount of oxygen in the gas, and it was almost invariably 
found that when the oxygen went up the sulphur com- 
pounds followed. From this experience it might be con- 
cluded—(1) that oxygen, so far from assisting in the 
removal of sulphur compounds, was actually prejudicial, 
at all events, when present in any appreciable quantity ; 
(2) that it was of use mainly for oxidation of the sulphu- 
retted hydrogen by which economy of lime was effected, 
and the spent lime, being chiefly in the form of carbonate, 
with a large percentage of free sulphur, was rendered 
practically inodorous ; (3) that the quantity of oxygen, 
either pure or as atmospheric air, which might be safely 
employed, having regard to reduction of sulphur com- 
pounds, varied with the C O, present, i.e¢., the less CO, 
the more oxygen. It further appeared that unless air 
could be almost completely excluded, the lime and air 
process was less suitable for the removal of sulphur com- 
pounds than one in which each impurity was separately 
attacked. 

The paper concluded with some remarks on oil-gas and 
on recent progress in the construction of gasholders. 





ARTESIAN WATER IN New ScutH WALEs.—A report on 
some rock samples from the Coonamble bore has been 
forwarded to the Minister for Works by the Rev. J. M. 
Curran. So far as is known at present, with one excep- 
tion, cretaceous beds only have been yielding artesian 
water. The absence of any great area of these rocks on _ 
the Sydney side of the Darling renders the prospect 
of successful boring rather hopeless. It is now pointed 
out that the strata pierced at Coonamble are triassic, and 
not cretaceous. Triassic, or lower mesozoic beds, are 
widely developed in the north-west, so that the area prac- 
ticable for artesian boring is vastly increased in New 
South Wales. 





Tue Nite Irrication Scnemes.—A telegram from 
Cairo to the Times states that the Technical Commission 
on Reservoirs are still sitting, and there is but little 
chance of their agreeing upon a unanimous report. It is 
understood that Sir Benjamin Baker and Signor Torri- 
celli are in entire accord on all points and approve of the 
Assouan dam (see page 233 ante), with some important 
modifications. The temples at Philz are to be main- 
tained on the present site by raising them bodily, with- 
out any pulling down, above the proposed new water 
level, thus enhancing their artistic interest in the land- 
scape without detracting from their archze logical interest, 
while, as befits modern engineering, eclipsing the achieve- 
ments of the ancient Egyptians as regards the handling 
of large blocks of masonry. It is understood that M. 
Boule dissents from the adoption of the foregoing project, 
but the Commission are unanimous in rejecting the Wady 
Raiyan scheme, because of its cost and the danger to the 
province of Fayourr, 
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FOX’S PRESSED STEEL UNDERFRAMES. 


(For Description, see Page 446.) 
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QUIRK’S TRAIN TABLET EXCHANGER. 


WE illustrate on the opposite page a simple tablet- 
changing device which has !:een designed by Mr. W. M. 
Quirk, C.E., of Sydney, and has been adopted by the 
Railway Commissioners of New South Wales on the 
Great Southern Line, which is worked by Tyers’ train 
tablet system, and over which the Melbourne express 
train runs at high speed. Theelectric train tablet and 
the electric train staff systen:s have been largely adopted 
by the Railway Commissioners on the main trunk lines 
since 1888, The railway mileage of the colony con- 
sists of 84 miles of four lines, 1494 miles of double 
lines, and 23044 miles of single line, or a total of 
24624 miles. The whole of the quadruple and double 
lines are worked under the absolute block telegraph 
system, and of the single lines 563 miles are worked 
under the Tyers’ electric train tablet system, and 436 
miles under the Webb and Thompson’s electric train 
staff system, thus leaving only the unimportant sec- 
tions of the railway system to be worked under the 
old staff and ticket regulations. In connection with 
the working of the train tablet system it may be 
briefly stated that the line is divided into sections 
varying from 4 to 20 miles in length, having a tablet 
station at each end of every section. Two electric 
tablet instruments are fixed at each station, contain- 
ing from fifteen to twenty metal tablets or discs each, 
a yi to the section on either side. No train is 
allowed to depart from any station until the engine- 
driver is furnished with a tablet which is his authority 
to proceed into the section. Before a tablet can be 
obtained from the instrument at either end of the sec- 
tion, the consent of the officersat both endsof the section 
must be given, and only one tablet can be taken out of 
the instruments applying to the same section at the 




























































































same time, thus effecting the security of the train | 
staff system in regard to trains travelling in opposite 
directions, as well as the absolute block system for fol- 
lowing trains, Previous to this exchanging apparatus 
being brought into use, the tablet was placed in a 
leathern pouch attached to a cane or iron hoop, which 
was handed to the driver by the station-master as the 
train passed through, while at the same time the driver | 
delivered the tablet for the section just travelled over 
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to the station-master by a similar appliance. This 
method had the disadvantage of requiring express 
trains to slow down to enable the exchange to be made, 
besides which the attention of both driver and fireman 
was taken up in making the exchange. The Quirk 
system now introduced supersedes the hand delivery, 
and enablesthe exchange to be mechanically effected 
with absolute certainty at any speed, and does not re- 
quire any attention from the engine-driver, who is left 
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QUIRK’S TRAIN TABLET 
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free to give the whole of his attention to his engine 
and fixed signals. Each engine is provided with an 
apparatus, as shown in the illustrations, Figs. 1 and 2, 
consisting of a lever, receiving arm, delivery clip and 
pouch, and is manipulated by the fireman. In the 
normal position the lever and receiving arm are 
vertical and fitted close to the side of the cab, so as 
not to impede the driver in walking round his engine. 
The apparatus is raised ana lowered by a small lever 
kept in place by a spring notch, and is fixed to the 
engine in such a position as to be most readily worked 
from the footplate. There are two sets of ground 
standards fixed at each tablet station, one for up and the 
other for down trains, only one apparatus being required 
on the engine, These standards are fixed as close 
as possible to the station-master’s office, where the 
tablet instruments are kept. The mechanism, as will 
be seen from our illustrations, is of a very simple 
character, consisting of a wrought-iron tube column 
provided with a spring delivery clip attached above, 
and a receiving arm below, so arranged that, as the 
engine runs by, the exchange can be effected, as shown 
in Fig. 2. The standard is pivoted at its base, and 
when not in use folds down below rail level intoa 
covered timber frame. The latter is securely tied to 
the sieepers, so that its relative position to the perma- 
nent way is always maintained. Instead of the large 
wire or cane hoops previously mentioned, the tablet is 
placed in a neat strong leather pouch secured by buckle 
and strap, the whole being attached to a 3-in. stee! 
ring about 6 in, in diameter, which allows for the 
— oscillation of the engine when travelling at any 
speed, 





EXCHANGER, GREAT 








The station-master at the commencement of the 
single line gets permission from the station-master in 
advance to withdraw a tablet from his instrument, 
which he places in the ring pouch, fixes his ground 
gear in its vertical position, and hangs the ring and 
tablet on the top delivery spring clip; at the same 
time he fixes on the exchange apparatus a lamp by 
night, or a white circular disc by day, to indicate to 
the driver that all is in readiness. On approaching 
the first station the fireman lowers his pe stam to 
the horizontal position shown in the illustrations, and 
as the engine passes the ground standard, the ring and 
pouch with its tablet is caught by the receiving arm, 
and, on striking a spring buffer, immediately releases 
a trigger which flies up and prevents the ring rebound- 
ing. At the end of the engine arm a pad is provided 
to receive the blow from the tablet taken, thus pre- 
venting any damage being done to the pouch or its 
contents. After the tablet is caught, the engine 
exchanger is at once raised again to its normal 
position, the spring trigger closed, and the tablet 
taken from the receiving arm. On approaching the 
next station, where the tablet for the next section will 
be in readiness to exchange as previously described, 
the fireman places the pouch with the tablet for the 
section just travelled over into the delivery socket, 
and the steel ring, fitting into the ring provided for 
the purpose, keeps it in its proper position, so that on 
passing the ground standards the two tablets are 
exchanged. The Webb and Thompson’s electrical 
train staff system is worked on the same principle as 
the electric train tablet, except that the machines 
are of different patterns, and a staff is carried by the 
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Fig. 2. 


driver instead of a tablet or disc design. Mr. Quirk’s 
exchange apparatus can be used for exchanging the 
electric train staff in the same way as the Tyers’ 
train tablet, but as the trains running over the sec- 
tions where this system is in operation are not required 
to run at high speeds through stations, the exchange 
apparatus has not been put into use up to the present. 

he Railway Commissioners of New South Wales 
have, after a series of trials, purchased the patent 
rights from Mr. Quirk for that colony, and the ap- 
paratus is in use on the engines running the Sydney 
and Melbourne express trains, giving every satisfac- 
tion, and it is intended to extend the system to other 
sections where the tablet is in operation. 

The apparatus, it will be seen, closely resembles, in 
its main features, Purdon’s staff-changing apparatus, 
illustrated on page 615 of our fifty-fourth volume. 





New ZEALAND RaiLways.-—The term of office of the New 
Zealand Railway Commissioners has just expired. The 
colonial Government does not intend to re-appoint Messrs. 
Maxwell and Hannay, but Mr. J. M‘Kerrow, the present 
chief, has accepted the reappointment of chief commis- 
sioner at his present salary. His new colleagues will be 

essrs. T. Ronayne and J. L. Scott. The former has 
been connected with New Zealand railways since 1875. 
At present he is district manager at Greymouth. Mr. 
Scott is the principal member of the firm of Messrs. 
Scott Brothers, of Christchurch, and has been president 
of the Canterbury Industrial Association. ll three 
appointments are for nine months only, as the colonial 
Gonunnenh desires to give the New Z d Parliament 
perfect freedom in dealing with the question of railway 
management next session, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 28, 1894. 

Tux volume of business is still restricted to current 
requirements, and prices continue weak, and are point- 
ing downward in all lines of iron and steel, a result 
partly due to reduced freight rates over certain lines 
handling furnace and mill products. No encourage- 
ment has been received by millowners from car or 
locomotive builders. Railroad earnings are low, and 
managers, though in need of equipment and rolling 
stock in numerous instances, rigidly adhere to the 
policy mapped out some months ago regarding expendi- 
ture. Thelong-waited-for improvement in these indus- 
tries is stillin anticipation. Buyers know of no reason 
for carrying supplies not demanded for the execution of 
work in hand. Actual necessities are increasing, but 
the orders are not placed. Pig-iron production is 
slowly increasing. Steel billets are 15.50 dols. at 
Pittsburgh, and the iron and steel industry there is 
in a more prosperous condition than elsewhere. Rail- 
makers are doing next to nothing. Western iron 
markets are feeling the effect of a reviving demand in 
agricultural sections. Imports of iron and steel for 
seven months were 188,403 tons, against 274,101 tons 
same time previous year. Dituminous coal prices are 
25 cents per ton below prices a year ago. 





NOTES FROM THE NORTH. 

Guiascow, Wednesday. © 

Glasgow Pig-Iron Market.—There was very little busi- 
ness doing last Thursday forencon, only some 11,000 or 
12,000 tons changing hands. Of that quantity 6000 tons 
were Scotch iron, which was done at 43s. 1d. per ton cash 
and 43s. 14d. one month, with 1s. forfeit in sellers’ option. 
In the afternoon also the amount of business done was 
very moderate—about 10,009 tons all round—-and the 
larger portion of it was again Scotch. Prices, however, 
were firmer, Cleveland making 1d., while Scotch and 
hematite irons advanced 4d. per ton. The closing 
settlement prices were — Scotch iron, 433. 14d. per 
ton; Cleveland, 36s. 3d.; Cumberland and Middles- 
brough hematite iron, respectively, 45s. 3d. and 
44s. 6d. per ton. There was more activity in the 
market on Friday forenoon, but the dealing was practi- 
cally confined to Scotch iron, of which some 20,000 tons 
changed hands, and much of it sold at 43s, 1d. per ton 
this week with ‘‘ plants.” The market was quiet in the 
afternoon, but comparatively steady, Scotch and Cleve. 
land each dropping 4d. per ton, and Cumberland hematite 
iron making that amount. Altogether not more than 10,000 
tons were dealt in, some 7000 or 8000 tons being Scotch iron. 
At the close the settlement prices were—Scotch iron, 43s. 
yer ton; Cleveland, 363. 3d.; Cumberland and Middles- 
othe hematite iron, 45s. 3d. and 44s. 6d. per ton respec- 
tively. On Monday forenoon the market was characterised 
by a very quiet business, not more than 9000 tons of iron 
being dealt in, including 6000 tons of Scotch and 3000 tons 
of Cleveland iron. The latter was very firm, owing to the 
favourable character of the exports for last month, and 
the price rose 14d. per ton, to 36s, 5d. Scotch, in sym- 
pathy, made an advance of 1d. per ton. The market was 
firm in the afternoon, with a fair amount of business 
doing. About 1000 tons of Scotch iron, 2000 or 3000 tons 
of Cleveland, and a few lots of hematite iron were dealt 
in. There was an advance in price all round of 4d. to 
14d. per ton. Ex-officially, Scotch iron was done at 
433, 5d. to 43s. 6d. one month, with 6d. forfeit in sellers’ 
option. The settlement prices at the close of the market 
were—Scotch iron, 43s, 14d. per ton; Cleveland, 36s. 6d.; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 453. 44d. and 44s. 64. per ton. A fairly active 
business was done on Tuesday forenoon, about 20,000 tons 
being dealt in—10,000 tons Scotch, 4000 tons Cleveland, 
and 6000 tons of hematite iron, and at fully the pre- 
ceeding night’s quotations, There was rather less doing 
in the afternoon, probably 10,000 tons of Scotch, and 
a few lots of Cleveland, but no hematite iron. The 
tone also became slightly easier on some influential 
offering of iron a few minutes from the close. Scotch 
and Cleveland each finished 4d. per ton easier, but 
hematite irons were unchanged. Scotch was done un- 
officially at 43s. 24d. per ton one month fixed, 
with 1s, forfeit in sellers’ option. There was a somewhat 
firm feeling in the market this forenoon, but the business 
transacted did not exceed 10,000 tons of all kinds. Some 
slight changes in prices were reported. Between 5000 and 
6000 tons eae hands in the afternoon, and the tone 
was flat at the close. Scotch warrants brought 43s. 24d. 
per ton cash. At the close the settlement prices were— 
Scotch iron, 43s, 14d. per ton; Cleveland, 36s, 44d. ; 
Cumberland and Middlesbrough iron, respectively, 
45s. 3d. and 44s. 74d. per ton. Tae following are the 
quotations for afew special brands of makers’ No. 1 iron: 
Gartsherrie, 51s. per ton; Calder, 52s, 6d. ; Summerlee, 
53s.; Coltness, 56s.—the ge all shipped at Glas- 
gow ; Langloan,Glengarnock, Shotts, and Carron out of the 
market. The number of blast furnaces in active operation 
remains at 67, being 3 fewer than at this time last year, and 
10 short of the number blowing two yearsago. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
4182 tons, as compared with 5585 tons in the correspond- 
ing week of last year. They included 100 tons for Canada, 
125 tons for India, 165 tons for Australia, 513 tons for 
Italy, 185 tons for Germany, 640 tons for Belgium, 120 
tons for China and Japan, smaller quantities for other 
countries, and 2068 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 315,419 tons yesterday afternoon, against 315,829 tons 








yesterday week, thus showing for the past week a reduc- 
tion amounting to 410 tons, 


Glasgow Copper Market.—Some 50 tons of copper were 
dealt in last Thursday forenoon at 41/. 83s. 9d. per ton 
three months, and later in the Gay quotations advanced 
1s. 3d. per ton to 41/. buyers cash and 41/. 10s. three 
months. On the following forenoon the cash quotation 
was easier, declining to 40/. 16s. 3d. per ton buyers. In 
the afternoon there was a slight improvement, to 
401. 18s. 9d. cash buyers. No business was reported. 
Some dealing took place on Monday afternoon, the price 
paid being 40/. 17s. 6d. per ton four weeks. The closing 
quotations were 40/. 15s. cash buyers, and 41/. 5s. three 
months. Yesterday’s markets passed without any more 
business being recorded, but prices were firmer at the 
close. No transactions were reported to-day, and prices 
slightly declined. 


Spanish Iron Ore Imports into the Clyde.—There has 
been a larger import of foreign iron ore ab the Clyde 
during the month of March than for some months past, 
due to the improvement in the Scottish iron trade. There 
arrived twenty-three steamers, bringing 41,680 tons of ore, 
being an increase of 8785 tons over the landings in March, 
1893, but 19,601 tons under those for March, 1892. For 
the quarter, however, the imports, 96,105 tons, show a 
decline of 31,957 as contrasted with the landings during 
the same period last year, and of 58,241 tons under the 
landings for the first quarter in 1892. The returns are: 


Month. Quarter. 
Vessels, Tons. Vessels. Tons. 
1894 ae —— 41,680 58 96,105 
1893 Kis <a 32,895 79 128,062 
i .. 43 61,281 106 154,346 
1891 sas se ae 18,420 28 32,930 
1890 34 = 45,3887 = 71102, 631 


Clyde Shipbuilding Trade: Launches during March.— 
This branch of local trade was well employed during the 
month of March, but the output of new shipping was 
somewhat light. Seventeen vessels were launched in the 
course of the month, of a total of 21,417 tons, being a de- 
cline of 6115 tons when compared with the output of 
March, 1893, and 27,728 tons under the output of the 
corresponding month of 1892, Over the quarter there 
were 38 vessels launched, whose ae yan was 60,092 tons, 
or 5780 tons better than the tonnage launched in the first 
quarter of last year, but 32,171 tons short of the output 
of the corresponding quarter of 1892. The vessels 
put into the water last month comprised one paddle 
steamer, seven screw steamers, and two steam dredgers, 
representing a total of 12,087 tons, and five sailing ships, 
of a total of 9330 tons. The largest vessel of the month’s 
output was the Strathtay, a steamer of 4500 tons, the first 
of ten such vessels being built for the fleet of Messrs. 
Burrell and Sons, Glasgow. She was built by Messrs. 
Russell and Co., Port Glasgow. The next in size was 
the Janeta, a steamer of 34150 tons, built for Messrs. 
McLay and McIntyre, Glasgow, by Messrs. Alexander 
Stephen and Son, Linthouse. The sailing ships launched 
ranged from 2330 tons down to 1670 tons. 


New Shipbuilding Contracts.—The London and Glasgow 
Shipbuilding and Engineering Company, Govan, have 
booked an order for Messrs, A. C. Gow and Co., Glasgow, 
for another steamer of 300 {t. long by 42 ft. broad and 
22 ft. deep. She is to have a deadweight capacity of 
4100 tons.-—-Messrs. William Denny and Brothers, Dum- 
barton, have contracted to build two fast paddle steamers 
for the Channel service of the London, Brighton, and 
South Coast Railway Company.—Messrs. W. Sloan and 
Co., Glasgow, have placed an order with Messrs. Robert 
Napier and Sons for a steel screw steamer of about 700 
tons, for their coasting trade. 


Coatbridge Electricity Supply Works.—Last Saturday 
Lord Kelvin formally opened the central lighting station 
which has been erected in Coatbridge by the Scottish 
House-to-House Electricity Company. The contract for 
the machinery and equipments of the station was executed 
by the Brush Company, of London, and a very prominent 
feature of the installation is that the motor power is 
developed from producer gas by means of three pairs of 
splendid gas engines made by Messrs. Dick, Kerr, and 
Co., Kilmarnock. Much interest attaches to the equip- 
ment of this station, the general scheme of which is due 
to Mr. W. A. Bryson, M.I.E.E. Glasgow. The resident 
engineer is Mr. Francis Teague, M.LE.E. 


Institution of Civil Engineers: Glasgow Association of 
Students —The seventh general meeting of the session 
was held on Monday evening, Mr. George Graham, 
M. Inst. C.E., president, in the chair, Mr. Thomas 
Watt, Stud. Inst. C.E., read a Pp t on the ** Yorkhill 
Contract of the Lanarkshire an Dembesteadbing Rail- 
way,” which is now under construction. The paper was 
illustrated with some very fine diagrams. There was a 
large attendance at the meeting. After a very hearty 
vote of thanks to Mr, Watt for his paper, the meeting 
resolved itself into the annual business meeting. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade,—Yesterday there was only 
asmall attendance on ’Change here, but the tone of the 
market was a trifle more satisfactory than it has recently 
been. A good number of inquiries were reported, and 
quotations for pig were firm, but the business actually 
done was not extensive. There were complaints of 
scarcity of iron, particularly the lower qualities, and 
shippers stated that lately they had had on one or two 
occasions to detain vessels taking ‘tie and foundry 
iron until those qualities were made. No. 1 Cleveland 





pig was sold at 33s., and 38s. 8d. was also reported 
to have been realised. The general quotation for early 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iroq was 
36s 6d., and a good few parcels were disposed of at that 
price. Some buyers, however, would not offer more than 
363. 3d. for the ruling quality. No. 4 foundry was sold 
at 36s., and grey forge was not obtainable under 35s. 9d., 
both for prompt delivery. Middlesbrough warrants 
opened 36s. 5d. and closed 36s. 44d. cash buyers. East 
coast hematite pig iron was in good request, and Nos. 
1, 2, and 3 sold at 45s. for early delivery, and some sellers 
asked up to 45s. 6d. Spanish ore was steady, rubio being 
12s. 9d. ex-ship Tees. To-day the market was steady, 
and prices of makers’ iron were not altered. Several 

arcels of No. 3 g.m.b. Cleveland were sold at 36s. 6d. 

here was not much doing in Middlesbrough warrants. 
They opened with buyers at 36s. 54d. and closed 36s, 5d. 
cash buyers. 

The Make and Disposal of Pig Iron.—The Cleveland 
Tronmasters’ Association returns, showing the production 
and disposal of pig iron in the North of England during 
March, have just been issued. The make of Cleveland pig 
was 116,015 tons, being 15,864 tons more than in the pre- 
vious month. Other kinds of iron produced, including 
hematite, spiegel, and basic pig, were 131,467 tons, or 
19,455 tons above the make in February. The total make 
of all kinds of pig reached 247,482 tons, being an increase 
of 35,319 tons on February, and 12,000 tons more output 
than in March last year. During the past month there 
were 92 furnaces in blast, as against 89 in the previous 
month, and 88 in March, 1893. At the end of March the 
quantity of Cleveland pig iron in makers’ stores was 
41,610 tons. or a decrease of 9000 tons on February. In 
March, 1893, the quantity in stock was 131,991 tons. 
Stocks in the public stores at the end of last month 
stood at 111, tons, which is practically the same 
quantity as was held at the end of February. The total 
stocks at the end of March were 153,170 tons, being a 
reduction of 7489 tons as compared with the end of Feb- 
ruary. Shipments of Pig iron for the month just ended 
reached 79,817 tons. This is an increase of 10,754 tons on 
the previous month’s shipments, and 3968 tons more than 
the quantity shipped in March last year. 


Manufactured Iron and Steel.—Manufactured iron and 
steel continue very dull, and prospects are certainly not 
bright. Many firms, however, manage to keep pretty 
busy on old contracts, but new orders are very difficult to 
secure, Quotations are very weak, and some classes of 
material might be purchased at even rather less rates than 
we mentioned in our last report. The following prices 
are generally named : Common iron bars, 5/.; best bars, 
51. 103.; iron ship-plates, 4/. 17s. 6d.; iron ship-angles, 
4l. 15s ; steel ship-plates, 5/.; and steel ship-angles, 
4l. 17s, 6d.—all less the usual 24 per cent. discount for 
cash. For heavy sections of steel rails 3/. 15s. is asked, 
but orders might be placed at 3/. 13s. 9d. net at works. 


The Fucl Trade.—Fuel is steady, but quiet. At New- 
castle best Northumbrian steam coal is 10s., and small 
steam 4s. 6d. Bunker coal is dull, and may be put at 7s. 
f.o.b. in Tyne Dock. Gas coal is steady. Coke isin good 
demand for local consumption, and 12s. 9d. is paid for 
average blast furnace qualities delivered at Cleveland 
works, but for shipment little is required. 


Wages in the Northern Iron Trade.—Mr. Edwin Water- 
house, the accountant to the Board of Conciliation and 
Arbitration for the manufactured iron and steel trades 
of the North of England, has issued his report for the two 
months ending February 28 last, in which he certifies the 
average net selling price per ton for that period to have 
been 4/. 16s. 9.05d., and, therefore, under the slidin 
scale arrangements wages for the months of April an 
May will be the same as prevailed during the preceding 
two months, for which time the average net selling price 
was 41, 15s, 10.51d. Beneath is a statement of the dif- 
ferent classes of iron sold, and the average net selling 
price of each: 


Sales During the Two Months Ending February 28, 1894. 


| 




















| | Average Net 

Description Weight Invoiced. ™ wr Selling” Price 
‘ per Ton. 
tons cwb. qr. Ib, & 7 d. 
Rails me - SS 2.03 4 6 4.53 
Plates e-| 11,161 11 2 2 42.13 413 9.71 
Bars --| 9,919 9 8 18 37.45 56 2 387 
Angles ..| 4,871 8 1 22 18.39 413 5.07 
26,489 11 3 8 100.00 416 9.05 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Export Trade to America.—The return of exports to 
the United States from the Sheffield consular district 
during the last quarter is exceedingly disappointing. 
The total value only amounts to 67,957/., against 115,053/. 
in the corresponding quarter of last year. In cutlery 
there is a further decline, the last quarter’s exports only 
amounting to 14,158/., as compared with 28, 4361. in the 
quarter eading December last. 


Quick Work.—On Saturday last, a new railway bridge, 
which has been in course of construction since August 
last, was placed over the canal near Doncaster. The old 
bridge was removed in fifteen minutes, and the new one, 
which weighed 200 tons, was put into its position in forty 
minutes, a passenger train being allowed to go over within 
thirty minutes of the work of removal. Hydraulic power 
was used to lift the old bridge, and the new bridge was 
put into position by means of crabs. The bridge was 
constructed by Messrs. Handyside and Co., of by, 
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the work being superintended by Mr. P. R. Johnson, 
engineer of the Great Northern Railway. 


A New Colliery.—The first sod of the new colliery 
belonging to the New Hucknall Colliery oa. 
Limited, was cut on Thursday last by Mr. E. M. Bain- 
bridge, of Sheffield. It is anticipated that the first seam 
of coal will be found at 219 yards, and the deepest seam 
will be reached at a depth of 280 yards. Experts state 
that the first coal seam will be between 3 ft. and 4 ft. 
thick. If anticipations are realised, deep soft, deep hard, 
and low main seams will be worked, and the thickness of 
the seams will vary from 3 ft. to 5 ft, 


Electric Forging and Welding.—An address on this sub- 
ject was delivered on Saturday before the Sheffield Society 
of Engineers by Mr. T. Scott Anderson, A.M.I.M.E. 
The lecturer first referred to the system of electric welding 
in practical use, and said that one system alone was 
represented in Sheffield by some dozen large plants. The 
attention of the meeting was then directed to the question 
of forging and hardening by means of the electric current. 
Under certain conditions this current is transformed into 
a heat agency of intense power, 3000 deg. Cent. being 
obtainable. The heat is under perfect control, and it is 
quite practicable to arrange the apparatus for a certain 
definite temperature to be reached. As an instance of 
this, the lecturer stated that a piece of steel weighing 
300 lb. was required to be heated to 1750 deg. Fahr. The 
current was turned on, and the heat being measured by 
an Austen pyrometer, on the temperature being reached 
the current was broken. The whole piece was uniformly 
heated, interior and exterior alike. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has been quiet, and 
prices have shown a certain weakness ; the best descrip 
tions have made 12s. 6d. to 123. 9d., while secondary 
qualities have brought 12s. to 12s. 3d. per ton. The de- 
mand for household coal has further declined with the 
advance of the spring; No. 3 Rhondda large has made 
12:, per ton ; patent fuel has been in moderate demand. 
Coke has ruled quiet ; foundry qualities have made 17s. to 
17s. 6d., and furnace ditto, 15s. to 16s. per ton. The 
manufactured iron and steel trades have exhibited no 
improvement. 


Great Western Steamship Company, Limited.—The 
annual meeting of this company was held at Bristol on 
Friday. The report of the directors showed a credit 
balance of over 6000/., after paying debenture interest. 
Business had, however, been generally depressed, and 
freights had ruled low throughout the year. Having 
regard to the general position of the company, the 
directors accordingly considered it more prudent to put 
the balance to the reserve, which stood at 20,000/., instead 
of declaring a dividend. Considerable exception was 
taken to the management, several shareholders arguing 
that the valuation put upon the company’s steamers by 
the directors was too high. It was argued that the fleet 
of steamers, which stood at over 100,000/., was not worth 
60,000/., and it was proposed that the company should be 
wound up, The directors protested against offering the 
steamers for sale at the present time. They, however, 
promised to dispose of the fleet when prices were more 
remunerative, and divide the amount raised among the 
shareholders. On this promise, the resolution for wind- 
ing up was withdrawn, and the report was adopted. 


Port Talbot.—Increased facilities for coal shipments 
are to be provided at Port Talbot. Mr. J. Allan, of 
Cardiff, has secured a contract for erecting a new engine- 
house, accumulator, and tip. The contract amounts to 
between 4000/7. and 5000/., and the work will be com- 
menced next week. Mr. J. McConnochie is the engineer 
concerned. 


Portsmouth Harbour.—The construction of foundations 
for booms and hawsers to be utilised for defending the 
entrance to Portsmouth Harbour is to be taken in hand 
early in the new financial year. The Estimates provide 
foran expenditure of 2000/. on this work, which may be 
regarded as the outcome of a report recently submitted to 
the Lords of the Admiralty by Rear-Admiral Fane’s 
Committee. It is understood that the mouth of the har- 
bour is to be defended by numerous booms and steel wire 
hawsers. The latter, it is said, will be hauled out taut or 
left slack, as requisite, and it is for these hawsers espe- 
cially that solid foundations are required. The defences 
will be chiefly designed to prevent the entry of an 
enemy’s torpedo-boats. 


Alexandra (Newport and South Wales) Docks and 
Railway.—The report of the directors of the Alexandra 
(Newport and South Wales) Docks and Railway Com- 
pany for the half-year ending December 31, 1893, has 
just been issued. The report states that the net earnings 
for the half-year amounted to 32,528/. 19s. 6d. Steps are 
being taken to provide further coal hoists, approaches. 
siding room, and other appliances at the new South Dock, 
which it is also contemplated to enlarge to its full pro- 
jected area. The estimated further expenditure on 
capital account is 188,638/., which includes 91,6382. on 
the South Dock and Ebbw improvement, 85,000. on the 
Old Dock, and 10,0007. on the Dock Junction Railway. 


New Engine Contract.—A contract for engines and 

boilers for a first-class line-of-battle ship to be aid down 
at Portsmouth early in the forthcoming financial year, 

has been placed with Messrs. Humphrys, Tennant, and 
Co. The engines are designed to develop 10,000 horse- 

 sonive gag natural, and 12,000 horse-power with forced 
raught, 


Railways at Cardif.—On Monday a new service of 


through trains was co ced f, Barry to the B 
Docks. Cadiff, mmen rom rry e Bute 





LAUNCHES AND TRIAL TRIPS. 

THE screw steamer Vittoria, built by the London and 
peng nagy (omyng ag Engineering Company, Govan, 
for Messrs. Allan C. Gow and Co., Glasgow, went on a 
trial trip on the 30th ult. in the Firth of Clyde. The 
vessel is 1751.31 tons gross. Her length is 300 ft., breadth 
42 ft., depth (moulded) 22 ft., and deadweight capacity 
4100 tons. She has been designed as a cargo steamer, 
with special regard to the grain-carrying trade, in which 
the new steamer will be largely engaged. © engines, 
also supplied by the builders, are triple-compound, having 
three cylinders, 23 in., 37 in., and 61 in. in diameter by 
42 in. stroke; and the boilers, two in number, single- 
ended, each with three furnaces, and 160 lb. working 
pressure. The trial consisted of a double run between 
the lights, and notwithstanding that the vessel was light, 
a speed of 11} knots was attained. 

Messrs. W. B. Thompson and Co., Limited, Dundee, 
launched on Thursday, the 29th ult., a screw steamer 
named the Fingal for passenger and cargo trade between 
Leith and London. The vessel is 290 ft. 6 in. long, 35 ft. 
beam, and 18 ft. 24in. deep. Sleeping berths are pro- 
vided for over 200 passengers, and the public and state 
rooms are well equipped and beautifully finished. The 
engines are triple-compound, having cylinders 32 in., 
49 in., and 80in. in diameter, with a piston stroke of 48 in. 
The boilers have been constructed for a working pressure of 
175 lb., the stokeholds being arranged for forced draught. 


The torpedo gunboat Hazard, built at the Pembroke 
Dockyard, and titted with engines constructed by the 
Fairfield Shipbuilding and Engineering Company, Govan, 
has completed her contract steam trials. On the eight 
hours’ natural draught trial on March 30, the mean horse- 
power developed was 2600, while on the three hours’ forced 
draught trialon the 3rd inst. the mean was 3714 indicated 
horse-power, while the guarantee was 3500 indicated 
horse-power, the designed speed of 19 knots being ex- 
ceeded. The vessel is an improved type of Alarm, and 
five are being completed inthe Dockyards. The length is 
250 ft., beam 30 ft. 6in., and at the designed displacement 
of 1070 tons the draught is 9 ft., with 100 tons of voal on 
board, which gives a radius of action of 2500 miles at 
10 knots speed. The boilers are of the locomotive type, and 
the engines, twin-screw triple-expansion, with cylinders 
22 in., 34in., and 51 in. in diameter by 21 in. stroke. The 
cylinders are separate castings, supported on steel 
columns, braced fore and aft, and the valve motion is the 
usual double eccentric link type The armament consists 
of two 4.7-in. and four 3-pounder quick-firing guns. The 
cost is about 75,000. 


The s.s. Aco, built and engined by Messrs. David J. 
Dunlop and Co. for the Holland-American Cotton Oil 
Company, of Rotterdam, completed her official trials on 
the 20th and 21st ult., giving results which, on being 
worked out, have proved very satisfactory. The dimen- 
sions of the steamer are 333 ft. between perpendiculars, 
43 ft. beam, and 30 ft. depth moulded to spar deck, the 
total deadweight carrying capacity of the vessel being 
4875 tons on Lloyd’s freeboard. The Aco is the first 
steamer that has been built for the carrying of cotton- 
seed oil in bulk, the company she belongs to being the 
largest manufacturers of this oil, as well as of cotton-seed 
cake and cotton-seed meal. When loaded entirely with 
cotton-seed oil the new steamer can take a deadweight 
quantity of 4275 tons, leaving 600 tons for coal, or she 
may be loaded with cotton-seed cake or meal up to the same 
deadweight. For working liquid cargors two ‘* Snow” 
pumps have been fitted of capacity equal to discharging 
or loading the vessel in from seven to eight hours, 
auxiliary pumps — also arranged for working the 
holds, cofferdams, and other parts of the vessel, so 
that all water service may be kept entirely separate 
from that intended for working the oil. The ma- 
chinery has been constructed on the same _ specifi- 
cation as that furnished to the Anglo American Oil Com- 
pany, for whom the builders —— within the last 
year the steamers Delaware and Lackawanna, the only 
difference being that these vessels were larger, and con- 
sequently provided with more power. The engines are 
of the three-cylinder type, their respective diameters 
being 25 in., 404 in., and 65 in. by 48 in. stroke, the 
main boilers being two in number, double - ended, 
13 ft. 6 in. in diameter by 16 ft. 3 in. long, having alto- 
gether twelve Purves furnaces, the whole machinery and 
boilers being proportioned for a working pressure of 
160 lb. to the square inch, On trial the full speed 
attained by the Aco during a six hours’ continuous run 
was 12 knots, the consumption of fuel at this speed being 
1.68 lb. of coal per indicated horse-power, the consump- 
tion at 10 knots speed, on which the vessel was run on her 
second day’s trial, amounting to 1.48 lb., the duration of 
run being also six hours. The maximum mean speed 
attained on the measured mile was 12.38, with an indi- 
cated horse-power of 2350. During the whole of the two 
days’ trials the engines worked with perfect smoothness 
and a remarkable absence of vibration. 











A new passenger steamer, built by Messrs. R. and H, 
Green, of Blackwall, and engined by Messrs. John Penn 
and Sons, of Greenwich, was successfully tried on the 
4th inst., a mean speed of 13.64 knots being obtained on 
the mile, with 640 indicated horse-power. This is con- 
siderably in excess of the guarantee. The steam pressure 
was 45 lb,, vacuum 28 in., and revolutions 43 per minute. 
This vessel is 165 ft. long by 21 ft. beam, and 9 ft. 7 in. 
deep, with a draught of 5 ft. 24 in., and is No. 43 of the 


fine fleet of steamers owned by the Chirket-I-Hairie | 


Com , of Constantinople. She is for passenger 
traffic on the Bosphorus, being the seventh ship built Toe 
this company by the firms above-named. The machinery 


| 








is of the oscillating type, with surface condensers and 
feathering paddle-wheels, this type having been found by 
experience the most suitable for the requirements of the 
service. The vessel will proceed to Constantinople in a 
few days. 





Messrs. David J. Dunlop and Co. launched from Inch 
Works, Port Glasgow, on the 4th inst., the s.s. Maria 
Herrera, built by them to the order of Sefiores Sobrinos 
de Herrera, of Havana. The new steamer is 278 ft. long, 
36 ft. beam, 16 ft. 104 in. moulded to main deck, and 
24 ft. 74in. to awning deck. Above the awning deck a 
shade deck extends nearly the whole length of the vessel, 
and under this is placed the accommodation for first and 
second class passengers. The main deck is fitted all fore 
and aft for emigrants, except where occupied by crew’s 
quarters and the necessary store-rooms. When not em- 
ployed in carrying emigrants, the whole of the arrange- 
ments for them, which are portable, can be removed and 
replaced by stalls for cattle. The engines are of the 
three-cylinder type, the diameters being 264 in., 42 in., 
and 65 in., with a stroke of 42 in., steam being supplied 
from two double-ended boilers of large dimensions. In 
addition, assisted draught has been fitted on the principle 
adopted by the builders, and it is expected that the 
Maria Herrera will attain a high rate of speed on trial. 








ALaskA.— What the Gulf Stream does for the western 
and northern countries of Europe is done for Alaska by 
the great Japanese current. South-eastern Alaska is a 
region in which men can make a comfortable living, 
where the sun shines as brightly and the grass is as green 
“ in the majority of the northern States of the American 

nion. 





CaTaALocuEs.—We have received from Messrs. J. Stone 
and Co., Deptford, London, an illustrated catalogue of 
their ships’ side-lights, which have been adopted by 
several of the leading steamship companies.—Messrs. 
Bagshawe Brothers and Co., of 44, Upper Thames-street, 
London, have also sent us a copy of their new illustrated 
price list of their ‘‘detachable ” steel chains, as used for 
elevators and chain-driving gears. Other elevator fittings 
are also illustrated, wd and described.—The new 
catalogue issued by the Chloride Electrical Storege Syn- 
dicate, Limited, of 16, Victoria-street, London, S.W. 
gives a list of the principal sizes and makes of cell 
supplied by this company. It should be noted that the 
term ‘‘ chloride” refers simply to the methods adopted in 
preparing the plates, there being no chlorides whatever 
present in the completed cell. 





Fast STEAMING BY THE ‘‘ CAMPANIA” AND “‘ LUCANTIA.” 
—The Cunard steamer Campania completed her last 
eastward voyage in 5 days 15 hours 34 minutes. Her 
daily runs were: 539 knots (to noon of the 26th), 490, 
492, 5(6, 506, and 369 to Queenstown, being a total of 
2902 knots. Strong south-easterly winds were ex- 
perienced during the first part of the voyage. Although 
this run is 3 hours and 27 minutes longer than the 
eastern record passage, which was performed by the same 
steamer in November last, the average speed per hour is 
greater, because on the trip just completed the Cam- 
pania took the winter route and steamed 2902 knots, as 
compared with 2812 knots covered when the record passage 
was made. The average speed on this run is 21.41 knots, as 
against 21.28 in November last.—The Lucania, which left 
Liverpool and Queenstown a fortnight ago with the 
largest number of passengers on board that have left 
these shores for the last six months, arrived out at 2.21 
on Saturday morning, March 31, after a passage of 5 days 
18 hours 32 minutes on the long southerly track. Her 
daily distances were 530, 513, 519, 497, 529, and 302 
nautical miles, against strong westerly winds and head 
seas. 





EnGuisH Coriiss Encinss 1s Eoypr.—It appears that 
up till lately the engines imported into Egypt from 
England have been almost exclusively of the slide valve 
type, and an impression had erp: 4 gained ground 
there that continental engines, of which several of the 
Corliss type had been imported, were more economical of 
fuel than any English engine. Messrs. Allen, Alderson, 
and Co. have, however, recently supplied and erected at 
the mills of the Socicté d’Egrenagade Colin & Zagazig a 
compound Corliss engine, built by Messrs. Ruston, 
Proctor, and Co., Lincoln. The engine was guaranteed 
to give 1 horse-power per hour per 18 lb. of steam gene- 
rated. The final trial of this engine was made on Feb- 
ruary 23 last, when the following results were obtained : 

Indicated horse-power calculated 

from diagrams taken abou 

every half-hour... a ee 328 
Revolutions per minute... ‘aa 61.62 
Total water per indicated) 6.422 kilogrammes 


horse-power per hour... j = 14745 |b. 
Fuel consumed per indicated } .814 kilogramme 
horse-power per hour ... = 1445 lb. 


The feed water and fuel consumed were carefully weighed. 
The engine was tested just as it was, after working the 
whole season through, and suffered from the disadvantage 
of being underloaded, having been designed for 400 indi- 
cated horse-power. The boiler had not been washed out 
for three weeks, and the factory was in its normal working 
condition. The engine in question is of the horizontal cross- 
compound type, the cylinders being 20 in. and 365 in. in 
diameter by 42 in. stroke. The engine has a flywheel 
made in halves, and weighing 30 tons. It is 15 ft. in dia- 
meter, and has a rim 31 in. broad, grooved for fifteen 
2-in. ropes. The governor is of the high-speed Porter 
type, and is fitted with safety cams to stop the engine in 
case the governor balls fall through an accident, 
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MONT SALEVE (GENEVA) ELECTRIC RACK RAILWAY. 


(For Description, see Page 437.) 
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day, April 10, at 8 p.m. Paper to be further discuesed: ‘‘ The 
Construction ‘of Gas Works,” by Mr. Charles Hunt, M. Inst. C.E. 
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Economical Use of Water for Lifts and Cranes.” 
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ENGINEERS.—Saturday, April 14, in the Wood Memorial Hall, 
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be open for discussion: ‘‘Stoppings on Underground Roads,” by 
E. B. Wain (Trans. Fed. Inst., vol. vi. pase 572); ‘* Report of the 
Prussian Fire-Damp Commission ” (Trans. Fed. Inst., vol. v., 
pages 267 and 5(0); and ‘‘ The Work of the Geological Survey,” by 
Sir Archibald Geikie (Trans. Fed. Inst., vol. v., pages 142 and 167 ; 
vol. vi., page 185). The following ‘papers will be read: “ Magnetic 
Declination and Its Variations,” by Professor H. Stroud, and 
‘Minerals and Mining in Tasmania,” by Mr. A. P. Wilson. 

Tue INSTITUTION OF ELECTRICAL ENGINBERS.—Thursday, April 12, 
meeting at the Institution of Civil Engineers, 25, Great George- 
street, S.W. Ordinary general meeting at 8p.m. 1. ‘‘The Best 
Resistance for the Receiving Instrument with a Leaky Telegraph 
Line,” by Professor W. E. Ayrton, F.R.8., Past-President, and Mr. 
C. S. Whitehead, M.A. (Discussion.) 2. “Transparent Conducting 
Screens for Electric and Other Apparatus.” 3. ‘‘An Astatic Station 
Voltmeter.” By Professor W. E. _ rton, F.R.S., Past President, 
and Mr. T. Mather, Associate. 4. “Cost of Electrical Energy, * 
by Mr. R. E. Crompton, M. Inst. C.E., Vice-President. 

CLEVELAND INSTITUTION oF ENGINEERS,—On Monday evening, 
April 9, at 7.30 precisely, in the hall of the Literary and Philo- 
sophical Society, Corporation-road, Middlesbrough. The follow- 
ing papers will be read and discussed : Notes on ‘Electric Power 
Installations,” by Mr. Selby Bigge, Newcastle-on-Tyne ; on “‘ Bilbao 
Harbour Works,” by Mr. Wm. Kidd, Assoc. M. Inst. C.E., Loftus-in- 
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ARBITRATION IN LABOUR DISPUTES. 

EveryBopy is satisfied that some conciliatory 
method of adjusting differences of opinion between 
employer and workmen is preferable to a strike, 
but, as a rule, interested parties, although they 
apparently acquiesce in the general principle, get 
hopelessly at variance in matters of detail. More- 
over, there is a great difficulty of finding an accept- 
able intermediary. Thus last year there were 
638 strikes, directly involving more than 600,000 
persons. This means that the product of labour 








of those workmen for a longer or shorter period 





was lost, and cannot be recovered. Indirectly, too, 
many more men were affected, as, for instance, in 
the case of the coal strike. But the most disas- 
trous result is that some foreign clients resort to 
other nations for the supply stopped as a conse- 
quence of the cessation of work, and in many cases 
the change becomes permanent. Englishmen, 
therefore, as the President of the Board of Trade 
stated in the House of Commons, cannot afford 
these industrial wars. The occasion was the produc- 
tion of a scheme of the Government for assisting 
in the solution of the difticulty by the encouragement 
of conciliation in labour disputes, and by granting 
power to the Board of Trade to take the necessary 
intermediary steps. A similar Bill was introduced 
a year ago, but never reached a forward stage. 
The lapse of time has brought an improvement which 
almost seems to have been dictated by the Labour 
Commission. The most important development is 
the conferring on the Board of Trade of certain 
powers of initiation which are most desirable, but 
which many consider did not really require legis- 
lation. 

The difficulty, as we have hinted, is in applying 
a scheme of arbitration. Confidence is a first 
element of acceptance. The settlement of the coal 
miners’ strike, indeed, has in some measure sug- 
gested that initiatory power be given to the Board 
of Trade ; but there are those who believe that this 
settlement, as well as that in the case of the Clyde 
joiners’ strike* and some others, was due to the fact 
that one side, or perhaps both, was brought to a 
state bordering on subjection. Of course there 
have been many cases where amicable arrangements 
lave been more readily arrived at—principally 
where the question was local. It is, however, ex- 
ceedingly doubtful if a legally constituted board 
would always be acceptable, because not infre- 
quently the element of compulsory acceptance en- 
genders suspicion rather than confidence. And 
unless the law further compelled a powerful trade 
union to submit to the decision, and to order their 
men to return to work on the agreed terms, little 
good could result. Therein constitutes a breach of 
the assumed sacred tenet—liberty of action. The 
proposal of the Government, therefore, seems to 
suggest and encourage voluntary action, but Sir 
John Lubbock has a competitive scheme containing 
certain powers whereby the conciliation or arbitra- 
tion board could take evidence on oath and compel 
the production of books and the attendance of wit- 
nesses. Moreover, he desires that the decision of 
the board must be regarded as binding. In the 
case of official arbiters the former provisions might 
not be objectionable ; but it is possible to conceive 
of a firm having good reason to refuse the produc- 
tion of all accounts before a board comprising 
either workmen or competing employers. As to 
the decision being binding by statute, no one would 
wish to see a Government-selected board ridiculed 
by having its decisions rejected ; but, as a rule, 
arbitration is never entered upon without a clear 
understanding that the decision is binding, and, asa 
rule, it is loyally accepted, although, perhaps, only 
for aseason. There have been cases where the autho- 
rity of delegates to arbitrate was discredited after the 
award, but these are exceptional. If the decision 
were to be binding by statute, the men would think 
twice before acting, so that the refusal to arbitrate 
at all would have the same result, so far as trade 
was concerned, as a subsequent renouncement. Of 
course the Board would not, in that case, be held up 
to ridicule. The safest method at present is, before 
entering on arbitration, to obtain as far as possible 
the men’s vote to abide by the decision. The great 
object is to insure the sympathy and confidence of 
the men in any scheme, engendering the belief 
that their case is to be examined into and advice 
given to them or to the employers. It is friendly 
counsel they wish to accept, not arbitrary law. The 
result is the same ; but the spirit is different. 

The majority of the Labour Commission are 
understood to have taken the sensible view that it 
will be a mistake to do anything to check the free 
growth of district voluntary boards, and the scheme 
of the President of the Board of Trade coincides 
with the spirit of this decision. They hope and be- 
lieve that the present rapid extension of volunta 
institutions may continue until they cover a mime | 
wider field. This development, they think, is at 
present the chief matter of importance, and they 
count that it has the advantage, over any systematic 
formation of local boards, of greater freedom of 








* See ENGINEERING, page 202 ante, 
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experiment and adaptation to special and varying 
circumstances. When the local voluntary boards 
become part of our industrial life, certain powers 
may be given them. 

The Commissioners, however, as the result of 
their very careful consideration, came to the decision 
that the Board of Trade should have a better locus 
standi for friendly and experienced intervention in 
the case of disturbed relations ; and whether as a 
coincidence, or following out this advice, the Pre- 
sident now seeks this power of intervention. One 
of the clauses of the Bill gives the Board power to 
invite the parties to meet together by themselves, 
under the presidency of a chairman mutually 
agreed upon. The difficulty must ever be the ap- 
pointment of an official arbitrator having knowledge 
of the technical question involved in the issue ; 
but the Labour Commission think it would be met 
if power were given to a public department to 
appoint, on the receipt of a sufficient application 
from the parties interested, or from local boards of 
conciliation, a suitable person to act as arbitrator, 
either alone or in conjunction with local boards, or 
with assessors appointed by the employers and 
workmen concerned. And here, again, the new 
Bill meets the case, for the Board have power to 
appoint conciliators or a board of conciliation, or a 
special conciliator for a special case. Indeed, the 
Bill indicates the making of a list of qualified arbi- 
trators, willing and capable to act, so that it might be 
easy for parties to decide on an arbiter or a chair- 
man over a conciliation meeting. The Bill further 
gives power to appoint officials to inquire into the 
condition of the dispute, and to confer with parties 
with a view to aiding and assisting the organisation 
of boards of conciliation. The expenses of these 
interventions are to be defrayed by the Treasury. 
Like the Labour Commission Report, the Bill is 
satisfactory, and few—except, perhaps, the faddist 
—will contend for more drastic measures. Report 
is to be made annually to Parliament of the progress 
of the movement, and much may be hoped from 
these reports. The need of some conciliatory method 
of settling disputes is admitted, and if employers 
and workmen are sincere, the Board of Trade may 
in the future more readily provide the intermediary 
desiderated in the past. Difficulties beset the uni- 
versal application, but experience has shown that 
hope lies in mutual rather than compulsory action. 

Those difficulties are by no means lessened by 
the shibboleths set up by the labour agitator and 
place-hunter, and failure must result if the new 
machinery of the Board of Trade is overloaded with 
fundamental principles rather than with details in- 
cidental to ordinary working conditions. There 
are those who contend that rather than have the 
Board of Trade encouraging the settlement of dis- 
putes amicably, there ought to be a brand-new 
factory for turning out the perfect conditions for 
labour. We must first have the perfect man. No 
doubt the idea of a Labour Department or a 
Higher Council of Labour, the latter composed of 
representatives of all classes, has much to commend 
it, but in the first place the present Labour Depart- 
ment of the Board of 'l'rade is regarded as of fair 
promise, and it would be well to give it a fair trial. 
As to the Higher Council, we fear the experience of 
commissions and minority reports of itself condemns 
it. As the Labour Commission point out, there is 
doubt as to whether the sphere of action is sufli- 
ciently definite, and in any case it could only deter- 
mine upon the main economic problems associated 
with labour. What guarantee is there of unani- 
mity, or of acceptance of the decision by all parties ? 
There are, too, almost inherent difficulties in view 
of the many interests involved. And here one 
comes to those main problems. These are con- 
sidered in the Labour Commission report in their 
influence on disputes. The majority, according 
to the forecast issued, do not ccnsider legislation 
desirable in all cases ; the minority, it is said, do. 

The most prolific cause of dispute is undoubtedly 
the wages rates, and at once we recall the shibboleth 
of the labour agitator—the living wage. Conditions 
of life in each town or district, if not, indeed, in 
each family, are so different, that the case might be 
best met by an Act of Parliament, defining the 
wage of each workman according to his cost of 


living ! But even then there is no guarantee that an | scil 


employer could afford to employ him at the statutory 
wage. Mrs. Ward, in her new work, puts the 
point tersely. Marcella, after passing through the 
many vicissitudes in her awakening from the 
dreams of socialist generalities to the realities born 
of experience, is compelled to say : ‘‘ As I goabout 








among these wage-earners, the emphasis—do what 
I will—comes to lie less and less on possession, 
more and more on character. I go to two tene- 
ments in the same building. One is Hell, the other 
Heaven. Why? Both belong to well-paid artisans 
with equal opportunities. Both, so far as I can 
see, might have a decent and pleasant life of it. 
But one is a man; the other, with all his belong- 
ings, will soon be a vagabond.” 

Hours of labour, we are told, come second on the 
list of causes of dispute. On this question we had 
occasion to write last week in connection with the 
results of the application of the eight-hours day in 
Messrs. Mather and Platt’s works, and, as we then 
pointed out, the question, like most others, hasa 
national bearing, in view of the competition of 
foreign nations ; and while the economy might be 
satisfactory in some trades, it was largely due to 
mutual agreement, and was not probable or even 
possible in all trades, so that statutory enactments, 
particularly if universal in their application, might 
be mischievous. The third on the list, the employ- 
ment of non-unionists, is more suggestive of trade 
union dominance ; while the fourth, the apprentice 
question, has also animportant bearing on the nation, 
in reference to the absorption in various trades of the 
energies of a due proportion of the rising generation. 
The fifth cause is the demarcation of work. The 
Labour Commission very properly regard all these 
questions as beyond the range of legislation, with 
the exception of the hours of labour, and here their 
exception is in respect of women and children, and 
in regard to the industries certified to be especially 
dangerous to health. As to this limitation all are 
practically agreed, as also in the case of thorough 
sanitary equipment and such considerations. The 
new conciliation and arbitration scheme of the Board 
of Trade, like the Labour Commission report, is in 
favour of encouraging voluntary effort, as we have 
said, and for this reason will be condemned by those 
who believe legislation can do all for all ; but to those 
who believe that evolution to be successful must be 
gradual in its operation, the new scheme will sug- 
gest itself as sensible. 





THE WEATHER OF MARCH, 1894. 

Tue weather of March has been almost as de- 
lightful as that of the same month last year. Mild, 
showery, stormy, and unsettled during the first 
part, the middle day of the month brought a de- 
cided change to settled, fine, dry, brillian' weather 
attendant on an anticyclonic wind system. The 
wind on the 16th became light from N.W. and 
continued light till the end of the month, backing 
to W. and S., becoming S.E. on the 22nd, and 
remained chiefly in that quarter. During all this 
period sunshine abounded, scoring on most days 
in most districts from 10 to 12 hours, and there 
was little or no rain anywhere. In short, rain 
gauges were idle, sunshine recorders active, anemo- 
meters indifferent to any sort of accurate work. 
The period unmistakably announced that 


‘* Now the lusty spring is seen : 
Golden yellow, gaudy blue, 
Daintily invite the view, 

Everywhere on every green.” 


The mean atmospherical pressure and tempera- 
ture at extreme positions of the British Islands to 
which the Isle of Man is central, were as follows: 








: | Mean | Difference | Mean | Difference 
Positions. | Pressure. | from Normal, — | from Normal. 
cl 
| in. in. | deg. | deg. 
North 29.61 below 0.12 | 43 above 4 
South 30.01 | above .08| 47 awe 
West | 29.88 nil 47 oa 
East e-| 2001 above .06 43 in 2 
Central | 29.86 » a8 45 = 4 








The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 





: : 
| | | * 
Places, | Rainy Days. | Amount. | ace 

| in, in. 
Sumburgh ....| 18 8.08 more 0.29 
cilly .. os wo 11 1.40 less 1.00 
Valentia 17 3.34 » O86 
Yarmouth .. 15 0.95 » 0.87 


The daily general directions of the winds over 
these islands give a resultant from S.W. by S. ;-or, 


taking into the computation their estimated force, 


from W.S.W. ; and the mean distribution of atmo- 
spherical pressure indicates W. by S. ; the normal 
resultant being W. by S. Thus the nearly normal 
wind direction, the frequency of very light winds, 
the small rainfall, the few rainy days, and a mean 
temperature 3 deg. above the normal, indicate very 
favourable weather for the agricultural operations 
peculiar to spring. Reckoning by the weather 
notations, fine days varied between 12 in the east 
and 8 in the west; overcast days, between 12 in 
the east and 7 in the south district ; haze and fog 
contributed to the obscurity in the east on 6 days, 
and were probably confined to the mornings. 

The mean temperature of the air, at 8 a.m., 
Greenwich time, for the entire area of the United 
Kingdom, at sea level, was 44.5 deg. on the Ist and 
the 11th ; on intermediate daysless; 41 deg. on the 
5th ; it then feli to 39 deg. on the 16th, whence, 
with small fluctuations, it rose to 48 deg. on the 
30th. At this hour the mean temperature of the 
four days, the 27th to the 30th, was 52 deg. at 
Belmullet, and only 33 deg. at Loughborough. The 
lowest temperature, 20 deg., was reported at Brae- 
mar on the 15th; the highest, 68 deg., at Lough- 
borough on the 30th. On the 11th, 1.21 in. 
of rain was measured at Stornoway; and the 
morning of this day had the least atmospherical 
pressure, 28.1 in. ; the greatest, 30.5 in., occurred 
on the 23rd. Aurora was seen in North Scotland 
on the Ist, 8th, and 16th, and in many places on 
the 30th. The centre of the anticyclonic wind 
system shifted its position slowly and erratically. 
On the morning of the 17th it was off the Land’s 
End, highest pressure 30.2 in. ; 18th, near Port- 
land Bill, 30.35 in. ; 19th, near the Land’s End, 
30.35 in. ; 20th, near Liverpool, 30.33 in. ; 21st, 
near Nottingham, 30.3 in.; 22nd, near Boston, 
30.4; 23rd, in latitude 56 deg. N., longitude 
2 deg. E., 30.55 in; 24th, in 59 deg. N., 5 deg. E., 
30.55 in. ; 25th, near Copenhagen, 30.4 in. ; 26th, 
near Hamburg, 30.25 in. ; 27th, in 63 deg. N., 
5 deg. E., 30.2 in. ; 28th, in 57 deg. N., 12 deg. E., 
30.4 in. ; 29th, in 54 deg. N., 12 deg. E., 30.3 in. ; 
afterward it went eastward. The question is: 
What causes the progressive character of these 
wind systems ? 

During this meandering of the anticyclone these 
islands enjoyed, as has been seen, bright sunshine 
and genial warmth, with clear quiet air occasionally 
in places dimmed with haziness, probably due to 
dust in the air rather than to over-much vapour ; 
and the night frosts have not been searching. The 
moisture of the early month, followed by the 
settled fineness, have been favourable to vegetation. 
A sunshine recorder having been started at Scilly, 
and its records published in the next day’s weather 
report, a comparison can now be formed between 
the duration of insolation there and at the Channel 
Isles. During the month, Scilly enjoyed no less 
than 189.5 hours of bright sunshine. This, which 
is a surprise to some people, serves to account, in 
some measure, for the success with which brilliant 
flowers and early vegetables are raised in these 
islands for the London market. Were it not 
for the 24 miles of sea voyage, Scilly would be a 
favourite place for holiday folk. During the four 
weeks ending the 31st, the duration of bright sun- 
shine, estimated in percentage of its possible 
amount, was for the United Kingdom 48, Channel 
Isles 57, south-west England 54, south and north- 
east England, also east Scotland, 51, east England 
50, west Scotland 49, central England 46, south 
Treland 45, north Ireland 43, north-west England 
42, north Scotland 37. 

For the University Boat Race, on the 17th, the 
weather was fair, though hazy and dull ; on Good 
Friday, the 23rd, fair, overcast, hazy; Easter 
Monday, the 26th, very fine. The public health 
has been good, with the exception of a prevalence 
of colds and coughs ; in the metropolitan districts 
the death rate was 20 per 1000 per annum. 

The cyclonic storm centres all traversed a high 
latitude ; that of the Ist and 2nd, in latitude 
60 deg. N., progressed eastwards; that of the 6th and 
7th, from lat. 61 deg. to 55 deg. N., long. 0 to 
10 deg. E., south-eastward ; that between the 9th 
and 13th was erratic, going E.N.E., then W., S.E., 
N.E., W., and S8.S.W., on and off the north of 
Scotland ; that of the 13th and 14th, from lat. 55 
to 65 N., long. 0 to11 E., took a course N.E., then 
N.N.E., and finally N. The barometer at these 
centres was generally below 29 in. Cannot 
meteorologists tell us the antecedents of these 








effects, in other words, what are the indications of 
the change of progressive motion ? 
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PHOTOMETRY. 


On Monday last the first of a course of Cantor 
lectures on photometry was delivered before the 
Society of Arts, John-street, Adelphi, by Captain 
W. de W. Abney, C.B., F.R.S. In his open- 
ing remarks the lecturer stated that he did 
not, in the present course of lectures, propose 
to treat of the mere question of gas testing, but 
to take a much broader view of the subject of 
photometry. In fact, abundant literature, good, 
bad, and indifferent, was already extant on the 
subject of gas-light measurement, and he would not, 
accordingly, pay much attention to that subject. 
In very few, however, of the works already pub- 
lished were the main principles of photometry set 
forth, and the reader led up from them in a regular 
course to the applications of them he wished to 
make. These general principles would therefore 
be dealt with in the present course of lectures. 
Strictly speaking, and from a philological point of 
view, photometry meant the measurement of light, 
but its meaning had become, in the course of time, 
almost restricted to the testing of the quality of 
household lighting. 
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In general, the work to be done in photometry 
was to measure the intensity of the light emitted 
from some source, such as a candle, the sun or 
moon, or else to measure the reflective power of 
some white or coloured surface. In fact, however, 
even in the first case the light was usually mea- 
sured by reflection from a screen, which should be 
white, though in smoky London the purity of colour 
could not long be maintained. There were, how- 
ever, different sorts of white, but in photometry 
the term had a perfectly definite meaning. A truly 
white screen reflected all rays incident on it in the 
same proportion as that in which they fell on 
it- This was an important point, since, for 
instance, a yellow screen would not reflect the 
blue rays of the spectrum in the same propor- 
tion as the yellow and red. With a truly white 
screen, however, the same proportion of the inci- 
dent light would be reflected, whatever its colour. 

As already stated, he would not say much about 
gas-light testing. Legislature, however, in its 
wisdom, had already laid down a method to be fol- 
lowed in such work. The standard, it was settled, 
should be the light from a sperm candle weighing 
six to the pound, and burning 120 grains of sperm 
per hour under certain conditions. No import- 
ance was attached to the wick used, but apart from 
this, experiments made by a committee, on behalf 
of the British Association, of which Mr. Preece 
and himself were members, had shown that, owing 
to modern improvements, the sperm used was now 
so highly purified that the standard candle did not 
give the same amount of light as in 1860. 

Theoretically the rules laid down by the Legisla- 
ture were very pretty, but in practice the standard 
candle burned irregularly. If it was boxed up to 
shield it from draughts, its rate of burning was 
affected. A certain amount of work was done by 
the flame in melting the wax, and if it was assisted 
in doing this, as by boxing up, more heat was avail- 
able for raising the temperature of the flame. 
Similarly, an increased supply of air also affected 
the temperature and co uent whiteness of the 











flame, and, in short, a boxed-in flame burned most 


irregularly. Allowing the light from an unboxed 
candle and from an amyl] lamp to fall through a 
slit on to a sensitised sheet wrapped round a roller 
rotated by clockwork, a photographic record was 
obtained which showed the irregularity of the 
former very clearly. This legal standard light was 
also feeble, and though good enough for every-day 
‘work, was unsuitable for use in other cases. 
What was wanted was a light unalterable both 
in quantity and quality. This matter of quality 
was important, as the character of a light from 
a gas flame, paraffin lamp, candle, &c., was in 
every case different. The standard light, it was 
recognised, should be invariable. M. Violle had 
proposed, as an invariable standard, the light given 
from a certain area of molten platinum at its point of 
solidification. One great objection to this standard 
was the difticulty of obtaining pure platinum, which, 
perhaps, had been done by Stas alone. Ordinary 
platinum always contained impurities, a small 
amount of which was sufficient to alter the melting 
point of the metal, and hence the character of the 
light emitted at the point of solidification. 

There was, however, one standard which, during 
a course of experiments extending over ten years, 
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he had found practically constant. This was the 


light emitted from the crater of an arc lamp. 
Curiously enough, this standard had been twice 
rediscovered within the past two years, amongst 
others by M. Violle. Captain Abney next threw 
the image of such a crater on the screen, producing 
there an intensely white spot. By putting a wedge 
of black glass in the path of the beam, it was 
shown that the brightness of the spot faded away 
uniformly as the thickness of glass in the path of the 
ray increased. This electrical standard light had 
been largely used by General Festing and himself, 
the intensity of the light emitted being found to 
be about 280,000 candles per square inch of crater 
area. 

It was easy to show the difference in the colour 
of so-called white lights. Placing an Argand 
burner, a candle, and a paraffin lamp behind a 
screen with partitions, it would be seen that the 
Argand gave the bluest light, and by placing an 
incandescent lamp also behind the screen, it would 
be found that the colour of the other three lights 
could be matched perfectly by varying the current 
through the lamp. 

A good way of testing whether lights were of the 
same quality was, after matching them visually, to 
see if they then gave the same photographic results. 
He compared in this way the quality of the arc 
light and the Argand burner. By means of mirrors 
the light from the arc lamp on a screen could be 
made of the same intensity as that of the Argand, 
as shown by comparing the intensity of the shadows 
thrown on the screen. If now he placed some 
bromide paper on the screen, it would be found 
on developing that the electric light had the greatest 
chemical activity. Captain Abney stated that he 
laid particular stress on this experiment, as he 
believed that in accurate photometry, photographic 
records should always be taken. 

The quality of the light of a glow lamp as the 
temperature of the filament was raised had, he 
stated, been investigated by General Festing and 
himself. The results are shown in Fig. 1 annexed. 
A thermopile was placed in different parts of the 





spectrum, and the temperature there measured. 
The curves shown were plotted from the results 
thus obtained, and it will be seen that as the 
temperature of the filament was raised a greater 
proportion of the total radiation was due to the 
blue end of the spectrum, and also that the point 
of maximum effect, as shown by the summits of 
the different curves, advanced towards the blue 
end as the temperature of the filament rose 
This fact is, perhaps, brought out more clearly 
in Fig. 2, where the curves plotted denote the 
percentage of the total radiation due to different 
coloured rays, as the temperature of the source of 
light increases. The curves for the blue rays are 
parabolas, and the percentage of the total radiation 
due to the blue will be seen to increase rapidly with 
the temperature. If a candle or gas flame were 
due to incandescent carbon, parts of these curves 
should apply to each light of a different colour. 

All the light ordinarily used came from incan- 
descent carbon. When such light was examined 
through a spectroscope, a continuous spectrum was 
observed. Such spectra were produced only 
by incandescent solids, by incandescent liquids, or 
by incandescent gases under great pressure. In the 
case of a candle flame, the light-giving material 
could hardly be liquid, nor could it be a gas under 
great pressure, hence it was probably solid. He 
had calculated the amount of such solid particles of 
carbon present at any moment in a candle, and 


found it to be about _ oo th of a grain. That 


there were solid particles of finely divided carbon in 
a candle flame could also be proved in another way. 

Professor Tyndall had observed and Lord Ray- 
leigh had worked out the theory of the pheno- 
menon, that light passing through finely divided 
particles was partly transmitted and partly re- 
flected, and that that reflected at right angles 
to the path of the beam was perfectly pola- 
rised. Putting a vessel containing mastic pre- 
cipitated in water, in the path of a beam from 
the arc lamp, and interposing a nicol prism in the 
path of the beam, it would be found that on turn- 
ing the nicol round, the light reflected at right 
angles disappeared. Now some years since it was 
observed, by some gentleman whose name he could 
not trace, that by using a short-focus lens an image 
of the sun could be formed on a candle flame. 
He himself had repeated these experiments some 
years back, but had not published his results. Sir 
George Stokes had rediscovered the fact, but in 
addition found that part of the light was reflected 
from the flame at right angles, which light was 
polarised, thus showing the presence of minute par- 
ticles in the candle flame. 

Captain Abney next threw on the screen photo- 
graphs (which we hope to reproduce next week) 
showing these phenomena. The first figure was a 
photograph of a sunbeam passed through a nicol, and 
focussed on the flame. The track of the beam was 
well marked. The next figure showed the same flame 
when the nicol was rotated through a right angle ; 
all traces of the beam had vanished. The other 
figures showed similar results obtained with the 
electric light, an Argand burner being used in 
the first case and a candle in the second. Thus 
it-was circumstantially proved that the light of a 
candle flame came from incandescent particles of 
solid carbon. For the photometry of such flames, 
therefore, the standard should also be the light 
from incandescent carbon, and the proposed pla- 
tinum standard was unsuitable, as the quality of 
the light was not the same. 

The whiteness of a flame can be increased by 
adding a chimney, which improves the draught and 
causes the temperature of the flame torise. In the 
Argand burner air is admitted into the interior of 
the flame as well as outside, and a very white flame 
isobtained. Incidentally Captain Abney remarked 
that the blackening of a ceiling by gas was not due 
to smoke, but to the upward current of heated 
air, which carried up with it the motes floating in 
the atmosphere and projected them against the 
ceiling, where they stuck. Blackening might thus 
be caused also by electric lamps, or by hot-water 
pipes, as had happened at the South Kensington 
Museum. 





WORKING ALTERNATORS IN 
PARALLEL. 

Tue adjourned discussion on Mr. Mordey’s 
paper on ‘* Working Alternators in Parallel,” re- 
ported on page 391 ante, was concluded at the In- 
stitution of Electrical Engineers on Thursday, 











850 


ENGINEERING. 


[Aprit 6, 1894. 








March 29. Professor George Forbes, who is in 
America, sent the following contribution : 

‘*The working of alternators in parallel, or as 
motors, has hitherto been generally studied as a 
result of self-induction. The remarkable results 
which I witnessed in the Mordey machine some 
years ago, led me to examine mathematically the 
result of there being no self-induction, if this were 
possible, in practice. If the motor have a less 
electromotive force than the generator, and they be 
in the same phase, work is done on the motor at a 
rate 


_ (E-E’) E! 
oR watts, 

if EK, E! are the electromotive forces of the gene- 

rator and motor respectively, and R the resistance 

of thecircuit. If the motor differs in phase, either 

in advance or retardation, from the generator by an 

angle a, the work done is at a rate 


_ EE! cosa-E! : watts, 
2R 
‘¢Since this work is a maximum when there is 
no lag, and decreases with the angle of lag, the 
ordinary stable position is when the motor is in 
advance of the generator. 
‘* Tf at starting in approximate synchronism a has 
not the value which makes 
EE! cosa-—E! _ 
2R 
the rate of doing work, there will be superimposed 
upon the uniform rotation of the motor an oscilla- 
tion about the true value for a, until these oscilla- 
tions are damped out by friction. The period of 
these oscillations is 


1 
29 


where M is the equivalent mass of the revolving 
part of the motor at unit radius. 

‘* Hence if R be small, the period is small, and 
in the Mordey machine it gives a low musical note 
which I judged at 16 alternations per second, and 
which sounded like a deep groan when two alter- 
nators were put in parallel with no added resist- 
ance, and with initial imperfect synchronism. With 
a larger value of R the period is longer, and in one 
case amounted to two to four seconds for the com- 
plete period, as judged by me from the pulsations 
of the sunbeam lamps in our Thames Ditton experi- 
ments. I send these notes of what I worked out 
some years ago, in great haste, and I will probably 
extend them in another form before long.” 

Captain Sankey demurred from Mr. Raworth’s 
assertion that every governor must hunt. Mr. 
Raworth’s contention was that no governor could 
respond to a change of speed until the increase or 
decrease of centrifugal force was sufticient to over- 
come its friction, and therefore that the speed of 
the engine must be continually oscillating above 
and below its normal. Captain Sankey had 
carried out some experiments with Willans en- 
gines, which he considered proved his point. In 
cases in which the Willans governor did hunt, he 
attributed the phenomenon to the variations of the 
load coinciding with the natural period of the 
spring in the governor, and in some occasional 
instances to an organ pipe effect of the steam in 
the main steam pipe. In conclusion, he reminded 
Mr. Mordey that in the trial that was the subject 
of his paper the two alternators were running at 
500 revolutions per minute. A plank was applied 
as a brake to the flywheel of one of the engines, 
and the speed of both alternators decreased gradu- 
ally to 25 revolutions per minute, when they 
broke out of step, and the free machine imme- 
diately ran up again to 500 revolutions. He would 
be glad to aid Mr. Mordey in repeating the ex- 
periments, and in deciding exactly the cause of the 
phenomenon under discussion. 

In his reply Mr. Mordey defended the construc- 
tion of alternators with small armature reaction 
and stiff fields. On the blackboard be drew a 
diagram (annexed), by aid of which he explained 
that the machine bearing his name only shows a 
drop of 4 per cent. in electromotive force when the 
whole load is suddenly imposed upon it (curve A). 
Machines with weak fields had, he said, sometimes 
a characteristic curve like B, and might be run on 
short circuit with the same excitation that would raise 
them to the full electromotive force on open circuit. 
In actual work the excitation of the fields had to be 
increased as the load was augmented, to keep the 
volts to the required amount. ‘‘ Now,” he continued, 
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‘‘let us consider what will be the effect when alter- 
nators run in parallel under very unfavourable con- 
ditions, as when independently driven by slow-run- 
ning horizontal engines. It may happen that at 
every revolution each alternator will first be work- 
ing at full load and then at no load. Under these 
circumstances, as the field is adjusted to give the 
full volts at the working load, the electromotive 
force of the stiff field variety will rise some 4 per 
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cent. when the load is removed, while in the weak 
field type it may rise 100 per cent. It is undesirable 
to be always straining the insulation in this way, as 
it necessitates a greater factor of safety than when 
the maximum strain is only increased by 4 per cent.” 
There were, Mr. Mordey said, certain advantages 
about the weak field, or gelatinous-toothed, variety 
ofalternators, but it was possible to get all these good 
qualities in connection with the stiff-toothed types. 








NOTES. 
PERMANENT Way FoR TRAM LINES. 

A PAMPHLET on ‘‘English Methods of Street Rail- 
way Track Construction,” has been issued from the 
offices of the Street Railway Publishing Company, 
New York, the authors being Mr. James More, 
A.M.I.C.E., engineer to Messrs. Dick Kerr and 
Co., Limited, and Mr. Alex. McCullum. The 
brochure in question contains a good description 
of the best types of tramway rail used in the 
United Kingdom. The authors recommend the 
adoption of rails weighing 80 lb. to 100 lb. per 
yard, and the use of a concrete foundation at 
least 6 in. deep under the rails. This con- 
crete should be laid in two layers, the first being 
4 in. thick. Above this layer the rails should be 
laid to proper line and level, a space of 2 in. being 
thus left between the concrete and the rail flange. 
This space is then filled in with fine concrete well 
packed, after which the concrete between the rails 
is filled up to the proper camber, and thoroughly 
floated. When set, the line should then be paved, 
the setts being laid on bedding 1 in. thick. Fine 
screened engine ashes make the best bedding, but 
the screenings from old macadam are also excellent. 
The blocks, it is recommended, should be grouted 
with pitch rather than with cement. Such a track 
as is described above is, of course, expensive, 
costing 40 per cent. more than a line in which the 
concrete and paving setts are replaced by macadam. 


RarLway Extension rn San SALvApor. 

There is at present under construction in San 
Salvador, one of the republics of Central America, 
a railway extension which may have an important 
bearing on the development of the country. The 
country is on the Pacific coast, having a frontage of 
139 miles, and in 1889 a line was constructed from 
the Acajutla northwards to the extinct volcanoes, 
round which the line curves eastward to Ateos, the 
total length being about 42 miles ; and now this line 
is being continued to the north of the mountains 
to Santa Ana, a further distance of 31 miles. This 
town, which has increased greatly in recent years, 
has a population of 31,000, as compared with the 
17,000 of the capital, San Salvador, and, moreover, 
it is the centre of the coffee-producing district. The 
line passes several populous places. Already 20 of 
the 31 miles have been completed, and the re- 
mainder, it is hoped, will be finished in a year. 
The engineer of the line is Mr. Scherzer, and prac- 
tically all material has been sent from this country. 
The line is practically a surface formation, although 
there are one or two deep cuttings at the base of the 
mountains. There are seven bridges, the most 
notable being over the Ateos and Talnique quebradas, 
the length of viaduct in each case being 300 ft.; 
over the Sitiodel Niiio River, witha span of 130 ft. ; 
and over the Rio Sucio, of 91 ft. span. This latter 





is a deck-truss bridge, pin-jointed ; the others are 
mostly riveted queen-post trusses, and were sent 
from this country ready forerection. The telegraph 
is to be laid along the whole line, which will be fenced 
on both sides, so that, while economy has been 
observed, the railway will be a good road in con- 
struction and equipment. It may be added that 
American rolling stock is to be used. 


Rattway Rates anp TRADERS. 

There seems some reasonable prospect of an carly 
settlement of the dispute between the railway com- 
panies and traders as to the increased rates dating 
from the beginning of last year. It may be re- 
membered that an agreement was arrived at on the 
recommendation of Mr. Shaw-Lefevre’s Committee 
that the reasonableness of these rates should be sub- 
ject to an appeal to the Board of Trade or the Rail- 
way Commissioners, and pending the result of this 
appeal the traders’ accounts still lie partly or wholly 
unpaid to the railway companies. Recently, as a 
result of a meeting at the Mansion House, a com- 
munication was sent to the Board of Trade urging 
the request that the companies should refrain from 
continuing the pressure for payment of accounts or 
causing inconvenience to traders by closing their 
ledger accounts. The Railway Companies’ Associa- 
tion was communicated with by the Board of Trade, 
and pointed out that the deductions or retentions 
made by traders had not been limited to the in- 
creases of rates, in which cases the companies could 
not reasonably be expected to abstain from en- 
forcing payment of moneys undoubtedly due. 
The important point of the correspondence, 
however, is that the Railway Companies’ Associa- 
tion suggested that the Railway Commissioners 
should be invited to decide on the reasonableness 
of the rates without costs being given on either 
side, a decision which they consider could be easily 
reached, as in many individual cases voluntary 
agreements have been come to. The question, 
however, was raised by the Board of Trade as to 
whether the Railway Commissioners would be 
justified in undertaking arduous and responsible 
duties foreign to their existing jurisdiction without 
the express mandate of an Act of Parliament. The 
Board of Trade have, therefore, introduced a Bill 
on the subject. The Railway Companies’ Associa- 
tion consider that the proposed duties are within 
the existing jurisdiction of the Commissioners as 
arbitrators, and although their own consent to 
acting as such is necessary, such consent has never 
been withheld when asked since the formation of 
the Commission in 1873. In reply to this conten- 
tion, the Board of Trade has expressed the ‘‘ hope 
that the railway companies and traders will take 
such steps as are open to them to settle pending 
cases without waiting for the adoption of the pro- 
posed legislation,’ which may be regarded as 
passive approval of the proposal to settle the 
difference with the assistance of the Commissioners 
as arbitrators. 


ProsectTED CANALS IN DENMARK. 

A canal project has been brought before the 
notice of the Danish Parliament, which purports 
to connect some of the lakes in North Sealand, so 
as to bring about better means of communication 
for the districts in question. The transport of 
limestone, timber, &c., is at present somewhat 
difficult, and the canal will also be of importance 
for the passenger traffic. It is proposed to connect 
the Farum Lake with the Fure Lake, which, by 
means of a military canal, is connected with the 
Lyngby Lake. A small river, which passes close 
by the Farum lime works, and enters the Farum 
Lake, will be canalised, so that it can be navigable 
for screw steamers. The further route would be 
through the Fiskebiikk Canal to the Fure Lake, 
through this lake and the canal at Frederiksdal to 
Lyngby Lake, where connection should be estab- 
lished with the railway at the Lyngby station. 
The plan also comprises a canal from the Fure 
Lake to the Veile Lake. The engineering 
difficulties for the carrying out of this plan 
are not very serious. It is proposed to fit the 
steamers with wheels, so that they can be carried 
on rails across those spots where navigation 
cannot be carried through. The obstacles which 
ice may put in the way of regular traffic are not 
considered serious. It is under contemplation to 
extend the plan, subject to the permission of the 
Ministry of War, and to make it comprise the 
canals from Lyngby vid Ermelund and Jijers- 
borg to Saiborg beck, from whence a canal could 
be carried to the Frederiksborg high road. This 
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canal would be used for the purpose of removing 
from Copenhagen, where the sewage question is 
very much to the fore at present, the refuse of 
the town in the following manner. Copenhagen 
has a most perfect tramway system, and it is 
argued that hardly any house is more than two 
minutes’ drive from a tramway line ; the Copen- 
hagen tramways have an aggregate mileage of 
some 25 miles. It is now proposed to establish a 
systematic removal of excrement by means of 
light closed carts, which will convey the sewage to 
the tram lines and use these wherever it is possible; 
of course it would all be night work, and the tram 
lines would be lying idle then. The sewage would 
then be brought to the terminus of the canal, and, 
through the canals and the railways, be distributed 
to the farmers over a very large area. It is claimed 
that when the whole plan is carried out rationally 
in every respect, it will entail a great saving, and 
not be attended by any drawbacks. 


Workine A Leaky Tetecraru LINE. 

In a mathematical paper, read before the Insti- 
tution of Electrical Engineers on March 29 by 
Professor W. E. Ayrton and Mr. C. 8. Whitehead, 
there was discussed the question of the best resist- 
ance for the receiving instrument on a leaky tele- 
graph line. The discussion of the subject started 
from the accepted condition that if there be a 
single earth fault at any one point of an otherwise 
good telegraph line, the best resistance to give to 
the receiving instrument is equal to the apparent 
resistance of the line tested from that end, when 
put to earth at the other end through a resistance 
equal to that of the signalling battery at that end. 
The authors then considered whether the above 
result was universally true for a distributed leak all 
along the line, or only for asingle earth fault; and, 
if the solution were not generally true, then 
what was the best resistance to give to the receiving 
instrument at the end of a telegraph line the leakage 
along which followed any law. The conclusion the 
authors arrived at was, whatever be the nature of a 
leak on a telegraph line—whether the leak be a 
single one, or be distributed along the line accord- 
ing to any law of distribution—the same rule holds 
true for the best resistance to give the receiving 
instrument, viz., the receiving instrument at either 
end should have a resistance equal to the apparent 
resistance of the line when tested from that end 
and put direct to earth at the other end. 
It is assumed that the resistance of a coil of wire 
occupying a given form and volume is proportional 
to the square of the number of convolutions. This 
is absolutely true either when the thickness of the 
insulating covering is negligible compared with the 
thickness of the copper, or when the ratio of thick- 
ness of the insulating coating to the diameter of 
the copper is constant for each gauge of wire em- 
ployed. Ina paper on galvanometers* published 
in the Proceedings of the Physical Society, ex- 
amples are given of similar coils of silk-covered 
wire of very different resistances where this propor- 
tionality of resistance to the square of the number 
of windings holds very well. In some other cases, 
however, as will be seen by referring to that paper, 
the resistance is more nearly proportional to the 
number of windings raised to the power five halves. 
Itis, therefore, worth while considering how the rule 
given above for the test resistance for the receiving 
instrument would be varied if the coil of the re- 
ceiving instrument were wound with such insulated 
covered wire that M, the magnetic effect, instead 
of being proportional to A ,/q, were proportional to 
Aq", ¢ being the resistance of the receiving instru- 
ment at the receiving end of the line, and A the 
current flowing through it. In that case it may be 
17 


shown that M will be a maximum when q is i 
—n 


times the apparent resistance of the line when 
tested from the receiving end and put direct to 
earth at the signalling end. 





Ameeican CaNnALs.—An important canal project, calcu- 
lated to revolutionise lake traffic, is said to have received 
the support of a number of New York, Chicago, Boston, 
and London capitalists. Tke idea is to construct a canal 
(capable of accommodating the heaviest vessels) directly 
across the State of Michigan, from the eastern shore of 
Lake Michigan either to Detroit or Toledo. Preliminary 
surveys have been made, and the scheme has been pro- 
nounced by eminent engineers to be perfectly feasible. 





* **Galvanometers,” by Professor Ayrton, T. Mather, 
and W. E. Sumpner, DSc., Philosophical Magazine, 
July, 1890, page 86. 





MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE EpiTor oF ENGINEERING. 

Srr,—From the s you devote weekly to corre- 
spondents who question the efficiency of Royal Engineer 
officers in civil appointments, the subject would appear to 
— a charm for some of your readers. The discussion, 

owever, is somewhat one-sided, a single letter only as 
yet having appeared on the side of the soldiers. Not that 
they require any defence, the best being the solid fact that 
they are appreciated by those who have employed them; 
the principal difficulty being to find a sufficient number of 
Royal Engineer officers for the various works of a non- 
military nature which they have been called upon to per- 
form all the world over, more especially in the colonies 
and Hindostan. 

It is a thousand pities that any correspondence should 
be published which tends to produce unfriendly feelings 
between those who belong to various branches of the same 
grand profession of engineering ; and it is unreasonable to 
ask the Government not to sr its own officers durin 
long periods of peace on work which they have petra 
themselves capable to perform with credit to their corps 
and benefit to the empire. 

The relative merits of civil and of Royal Engineers for 
any particular appointment, or, putting it more generally, 
the relative merits of civilians and of officers in the Army 
or Navy for any special post, can surely be left to those 
who have the power of selection. 

There can be very little jobbery in these modern days. 
Public opinion will not stand it, and the press imme- 
diately displays it. 

If there be any jobbery, your correspondents would 
have said so. If there be no jobbery, a large portion of 
their arguments are puerile and ae but “civil.” 

If a grievance really exist, and the temperate letter by 
** An Indian Engineer” appears to point to one, the 
Institution of Civil Engineers would surely have taken 
the matter up. ‘Indian Engineer” also makes a com- 
parison between the ratio of cost of works and supervi- 
sion in England and India, which is apparently adverse 
to Indian supervision. But he omits to note that a ratio 
is increased either by the increase of one term or the 
decrease of the other, and as labour is far cheaper in 
India than England, his ratio should be corrected for 
this difference before it is applied in the manner he 


—- 
Allow me to suggest an engineer dinner at the Metro- 
pole ; a thorough blend of civil and military and naval, 
with harmony and good-fellowship. 
Yours truly, 
J. T. BuckNILt. 





To THE EpiTor OF ENGINEERING. 

Srir,—With regard to the Albert Hall I read, “the 
roof was carried out in strict accordance with the original 
design, the details being worked out under Scott, by 
Messrs. Grover and Ordish.” There is always some 
‘Tom Pinch” where the Royal Engineer reigns ! 

Several Engineer officers have thus puffed themselves 
into professional notice, but not one of them has been 
known as a successful soldier. Todo a thing like a sapper 
is a byword. We are spending millions on the recon- 
struction of barracks; is this a sign of fairly succeeding 
where civilians fail ? 

Royal Engineers are admittedly not up to date in mili- 
tary matters; they care not for warfare, but rather for 
auri sacra fames, which hunts the ‘‘ corps ” toits destruc- 
tion. Assuming 900 officers for 6000 men, and allowing 
for the Indian establishment, there must be an officer for 
every tenmen. No wonder our army is an expensive toy. 

Yours faithfully, na 





To THE Eprror oF ENGINEERING. 

S1r,—The Royal Engineers seem to carry out with great 
zeal the motto of their corps, Quo Fas et Gloria ducunt. I 
question their “‘ right” for the —— before us, 
but they certainly are very fond of the “‘ glory,” no matter 
who suffers thereby. 

Colonel Owen, R.E., stated before the Royal Commis- 
sion in 1862, that an ‘‘ officer does not receive any tech- 
nical education before he joins the service, and very little 
experience after he joins it ;” another inquiry would con- 
firm this. I wonder how many of them have availed 
themselves of the official recommendation made in the 
same year, that, should they not possess sufficient apti- 
tude or inclination for the duties of an engineer, to enter 
into some other branch of the military profession. None, 
T fancy. 

The training of a cadet gives him at best the merest 
smattering of theoretical knowledge, which is rapidly 
forgotten. He enters on his career with the idea that it is 
fair and customary to appropriate the productions of other 
men’s brains, and years strengthen this conviction, so 
that he has no compunction in putting his signature to 
the designs of others. 

The few instances of technical ignorance given by 
‘*C. W. D.” could be multiplied indefinitely. It wasa 
colonel of this corps who did not know the difference 
between pitch pine and spruce, a major who had never 
heard of a Tobin’s tube, a captain who was unable to 
make an ordinary survey of 60 acres, whilst it was a lieu- 
tenant who made the anxious inquiry as to the price per 
ton of ‘‘ good ordinary bricks” ! 

** Junius” has told us that these warriors are but show- 
men in the Ordnance Survey, and although there are no 
less than 900 officers belonging to the corps, yet in this 
year’s Army Estimates 90 additional men in the Royal 
Engineers are provided for this work. 

The irrigation of Egypt is carried out by the civil 
engineers of the Indian Public Works Department, yet a 





Royal Engineer, as Inspector-General, acts as a gilded 
figurehead. 

Why should a non be Director of the Ad- 
miralty Department of Works? And why, too, is the 
Superintending Engineer, Portsmouth Dockyard, in the 
same establishment, a soldier? It is true that it was 
difficult to induce a Royal Engineer to accept the latter 
appointment, even though the civil salary was 600/. a year, 
because of the onerous duties attached to that post / 

The statements made by ‘‘ An Indian Engineer” find 
an echo here, for in this country the administration of 
every public department of which the Royal Engineers 
have control has been nothing but a muddle also. A 
summary curb must be put upon this hydra-headed 
monster, and these usurpers confined to their legitimate 
spheres of labour. 

England should follow the example of foreign armies in 
utilising her military engineers to the best advantage, for 
if drastic reform be not quickly adopted, the Royal 
Engineers will fail their country in some continental war, 
to its eternal disgrace. 

Faithfully yours, 
A. P. Gwynne, C.E. 


To THE EpiTor oF ENGINEERING. 

Sir.—The reference in this correspondence to Captain 
Fowke is of interest. He was given a problem of great 
difficulty : firstly, to cover a maximum of ground for a 
minimum of expense ; secondly, to insure that the cost of 
execution should not exceed the sum fixed, a point in which 
the architect usually fails. Captain Fowke’s success in both 
particulars was a record ; but from the British public, 
ignorant of or caring nothing for the stringency of the 
conditions imposed upon him, he received nothing but 
abuse. That abuse is a matter of history, and the many 
columns of it in the Art Journal of the period form the 
only — reading in that ponderous periodical. In theee 
latter days all thie is dead and buried, and so we are 
gravely informed that in reality Captain Fowke had 
nothing to do with the Exhibition buildings, the exterior 
having been designed by Mr. Somebody This, and the 
interior by Mr. Somebody That. 

Ex uno disce omnes. But the correspondence is too 
exceptional to be allowed to lapse. Amusement is rare 
in the working day, and it isthe more welcome when it 
presents itself in a new form, and appears in an unexpected 
oe That our fortifications are designed at the War 

ffice by civilians is in itself, for example, an admirable 
story. Seeing how easy is the entrance examination, and 
how many asnug billet is open only to the Royal Engineer, 
it seem a pity that some of these gentlemen did not join 
the military instead of the civil line, in which case some 
excellent ink might have been saved. At the same time, 
it must be admitted that an individual would probably 
not succeed as well in the one as in the other. Phe field 
of work of the military engineer is broader in tastes, 
education, and practice ; that of the civil engineer, though 
narrower in scope, includes colossal undertakings, requires 
keen ability for success, and presents far grander oppor- 
tunities for distinction in certain lines than fall to the lot 
of the general service sapper, or for which, indeed, he has 
had the — training. But I must not pursue the subject, 
or I shall be tempted to differentiate between the head, 
whether of a firm or of a R.E. district; the designer; 
the draughtsman ; and the calculator, whether man or 
machine, and that would be a task evidently beyond the 
capacity of a 

Crass_y IcNorANT OFFICER OF ENGINEERS. 








THE INSTITUTION OF CIVIL ENGINEERS. 
To THE Eprror or ENGINEERING. 

Srr,—I think many engineers will be very thankful to 
Mr. Preller for his recent letter under this heading. 
The paper on the Liverpool Overhead Railway is, without 
doubt, one of the most interesting papers which has been 
before the Institution for a long time, and covers, as Mr. 
Preller remarks, a very wide field. 

The fact that the discussion on such a paper should have 
been suddenly cut short, when it was known that several 
members still wished tospeak, must have, and has, caused 
very considerable dissatisfaction. Members of the Insti- 
tution are accustomed to getting a notice from the secretary 
occasionally, urging them to join in the discussions. [ 
do not know whether this notice is intended to be taken 
seriously or not, but from the experience of a good number 
of members, particularly younger members, wishing to 
join in the discussions, I am afraid this notice must be 
considered as the secretary’s little joke. 

The difficulty which younger members experience 
when they wish to join in discussions causes a large num- 
ber to join some of the younger engineering societies 
instead of the Institution of Civil Engineers. If ona 
couple of occasions, after a young member has collected 
some information or made some original experiments so 
as to be able to join in the discussion on a particular 
paper, he is then not allowed to speak, it is very easy to 
understand that he is not willing to take any trouble for 
future papers. 

If the five or ten minute rule, as suggested, were adopted, 
I think it ought to be used only at the discretion of the 
President, as I am sure none of us would like to miss a 
sentence of the remarks made by some of the heads of the 
profession, such as the speech of Sir Douglas Fox on the 

r we are considering. I would also suggest that no 
re culty should be put in the way of any member obtain- 
ing a copy of any paper before it is read, so that he may 
be able to join in the discussion. 

I write these few lines, Sir, in the interests of the Insti- 
tution, as I am quite sure that it will lead to the welfare 
of the Institution to give their younger members every 
opportunity of joining in the discussions. 

As regards my own experience with regard to this 
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particular paper, I sentin my name early to the secretary, 

and came up sixty miles from the country, both on the 

6th and 13ch inst., but as to being allowed to speak, was 
DISAPPOINTED. 





To THE EpitoR OF ENGINEERING. 

Srr,— Your correspondent who wrote over the signature 
of ‘*Syphon” a few weeks ago, certainly anticipated some 
amount of support in his attempt to Americanise this 
Institution. ‘*Syphon” has an idea that the balloting of 
December 5 and January 9 resulted in certain individuals 
being admitted into the Institution who should not have 
been. Permit me to respectfully inform him that I do 
not believe it. Was ‘‘Syphon” supporting a candidate 
whose name he felt sure the Council would pass on to the 
ballot, and was disappointed because his candidate was 
plucked? I was, and of course felt indignant, but know- 
ing that the further you push a right thing ‘‘the righter 
it gets,” I made searching inquiries as to the early educa- 
tion, &c., of my nominee, with which I was not well 
acquainted ; this resulted in my coming to the conclusion 
that the Council of the Institution was right in rejecting 
him, and what was more, that they had means of find- 
ing out certain things concerning him which I had not 
myself, neither did they occur to me. And although I 
could recommend this same individual as being capable of 
carrying out certain works, I could not again nominate 
him as being worthy of the distinction I once thought he 
was, 

**Syphon’s” American ideas of voting are about as 
good as the American ideas of water works engineering 
which came to light during the discussion upon Mr. 
Collins’ paper at the Institution of Civil Eogineers on 
March 20; or, perhaps, as good as the ideas of the few 
English water works engineers who at that discussion 
tried to show that the best method of detecting and sup- 
pressing waste of water is the antiquated, unreliable, and 
unscientific one of sounding the main and service valves, 
which caused so much merriment amongst certain water 
works engineers present, who, although discarding the 
expensive and cumbersome methods, such as the Ginman, 
Tylor, Deacon, Siemens, Sporton, &c., have a much 
cheaper, more scientific, and certainly more reliable 
method than that which their professional brethren from 
the Midlands were advocating. 

Yours faithfully, 
SENEXx. 





THE LONDON REFUSE STEAM GENERA- 
TOR AND ELECTRICAL POWER COR- 
PORATION, LIMITED. 

To THE EpiTor oF ENGINEERING. 

S1z,—I notice your article in this paper dealing with 
a clerical error which has escaped correction in my letter 
to the Pall Mall Gazette. May I, at one and the same 
time, thank you for the attention you have given to Mr. 
Fountain de Livét’s inventions, and ask you to read, for 
16,000, 1600” 

The value of Livét’s patents cannot ba better de- 
monstrated than by pointing out that orders for installa- 
tions are now being received, in consequence of the one at 
Halifax, and some hundreds of steam users in different 
parts of the kingdom are getting steam from boilers set 
on the Live) system, showing that for some time past 
it has been one of value. 

I am, Sir, yours obediently, 
F. H. Caresrwatent, M. Inst. C.E. 

60, Haymarket, London, S W., April 4, 1894. 

[We willingly publish Mr. Cheesewright’s letter, but in 
doing so we must express our surprise that an error of such 
magnitude and importance as that he acknowledges 
should so long have remained uncorrected, his letter con- 
taining the error having appeared in the Pall Mall 
Gazette of March 24. We presume we are now to under- 
stand that a Livét boiler installation, capable of supply- 
ing steam for an average of 1600 indicated horse-power, 
when burning refuse fuel, will cost 25,000/., or 15U. 123. 6d. 
per indicated horse-power. With regard to Mr. Cheese- 
wright’s last paragraph, may we ask if the boilers to which 
he refers as being employed “by hundreds of steam 
users ” are set on a system covered by any patent which 
is still in force? And if so, can he give us the number 
and date of such patent, and inform us if it is now owned 
by the London Refuse Steam Generator and Electrical 
Power Corporation, Limited? We are still without any 
information as to the numbers and dates of the patents 
which that company proposes to work.—Ep. E ] 





WATER-TUBE v. CYLINDRICAL BOILERS, 
To THE Eprror OF ENGINEERING. 

Srr,—In your impression of the 30th ult., under the 
heading of *‘ Water-Tube v. Cylindrical Boilers,” I ob- 
serve a leagthy communication from Mr. James Howden. 
As my name has been very freely used in his letter, and 
the statements made therein are most misleading, I 
cannot allow it to pass unanswered. 

With regard to the automatic feed of the Belleville 
boilers, the efficiency of which Mr. Howden so persis- 
tently misbelieves, I can only repeat that feeding the 
boilers gives much less trouble, if any trouble there bo, 
than with the ordinary marine type, and, moreover, 
although Mr. Howden refuses to take as a serious state- 
ment that vessels run at sea without gauge glasses, if he 
will take the trouble to come with me to Marseilles I 
will give him an opportunity of making a trip upon one 
of the ships in question, where he can witness facts for 
himself, I certainly did not presume upon the ignorance 
of such a body as the Institution of Naval Architects 
when making the statement, and should have no hesita- 
tion in repeating it before any company of engineers 
either in the United Kingdom or elsewhere, If Mr. 


Howden were to ask the engineer officer who was ap- 
pointed by the Admiralty to report upon the working 
vf these boilers, he would learn that upon a voyage of 
10,000 miles no gauge glasses were used, the engineers 
preferring to work without them. 

Now to pass to the question of H.M.S. Sharpshooter, 
Mr. Howden apparently gathers his information from 
newspaper correspondence. It is surprising that a man 
of Mr. Howden’s age and experience does not fully realise 
the importance of going to the fountain-head when reliable 
particulars are required yen. J trials or matters con- 
cerning machinery. The Sharpshooter’s tubes did not 
leak either upon the trials at moorings or at sea. It was 
some of the feed pipes which gave trouble, and it was 
nothing whatever to do with Messrs. Belleville or their 
boilers. The other breakdowns reported were due en- 
tirely to derangements with the engines. The automatic 
feed did not become deranged, but a stoker who had 
cleaned the apparatus omitted to connect the float to its 
spindle, the error not being discovered until steam was 
raised ; but the day was not wasted ; it was very speedily 
put in order, and the vessel finished her trials. If the 
connecting-rod is not coupled one can scarcely expect the 
cranks to turn. 

I can also positively assert that in the case of a set of 
Belleville boilers fitted by my firm to a Russian coast 
defence vessel, from the first steam at moorings to the 
completion of the guarantee period of one year, not one 
penny piece was spent either upon adjustments or main- 
tenance of the boilers. Not a single leak or trouble of 
any sort was experienced, in connection with Messrs. 
Belleville’s apparatus. The machinery during the trials 
was in charge of and manipulated by the usual staff of 
Russian artificers and stokers, no “specialists” being 
employed, and all will bear the strongest testimony to the 
efficiency of the boilers and the facility with which they 
can be worked. 

I deny having stated the boilers were indestructible ; 
no boiler that human being could conceive would fulfil 
that condition ; but I do most seriously claim that the 
Belleville boiler is practically inexplosible. The fact of 
the matter is Mr. Howden writes upon asubject of which 
he has a very superficial knowledge, and consequently no 
right whatever to express an opinion, much less publish it. 

Vhen I alluded to the leading stoker being an Arab, I 
certainly intended no disrespect to Orientals, whom I 
know from experience at sea to be most useful men in the 
machinery department ; in fact, I believemy words were, 
‘‘and very fine fellows they are,” but Mr. Howden in- 
sinuated that for twenty boilers we should require twenty 
high-class specialists to manipulate the feed, which would 
be, to say the least of it, somewhat droll. Mr. Howden 
could not surely have thought anything of the kind, 
knowing as he does that large steamers of the Messageries 
Maritimes have been running for some ten years to the 
East and Australia with these boiJers on board. If his 
statement be a serious one, then he must have supreme 
contempt for the management of that great company. 

In placing upon the walls of the Institution of Naval 
Architects such a table of comparisons as was seen there at 
the meeting, ib would appear that it was Mr. Howden, 
not I, who ‘* nari goat the ignorance” of his 
audience. It is very easy to make misleading statements 
and to put the same in print, but whilst carefully sup- 
wang 4 the names of the vessels carrying his boilera, he 
gives the names of those with water-tube generators, at 
the same time vastly underrating their performances. 
For instance, the mail steamers Australien, Polynesien, 
and Armand Béhic, each fitted with twenty Belleville 
boilers, on voyage between Marseilles and Australia, 
indicate 5000 horse-power, with sixteen boilers in work 
out of twenty—burning briquettes and Australian coal. 
They do not use more power, because they can very well 
keep time, steaming easily with the reduced number of 
boilers, but if another knot be required to compete with a 
rival line, it is there on board to be had at a moment’s 
notice. Let Mr. Howden tell us to what vessels these 
phantom boilers are fitted which, at an average econo- 
mical sea speed, would indicate 22.22 horse-power per 
square foot of grate, and require only 1.75 square foot of 
heating surface per indicated horse-power. Now, Sir, I 
have invited Mr. Howden to visit Marseilles with me and 
be convinced ; will similar courtesy be extended upon his 
side by inviting me to make a voyage upon the vessel 
fitted with boilers as per his list of comparisons? If he 
does so, and proves to me that upon a voyage of, say, six 
days a mean of 8000 horse-power is produced from boilers 
having 360 square feet of grate, 14,000 square feet heating, 
and weighing with water and all fittings 361 tons, then 
Mr. Howden will have no stronger advocate for his system 
than yours obediently. 

Where Mr. Howden errs is in attacking others. His 
system of forced draught is undoubtedly good under 
certain conditions and within certain limits, and I have 
never heard any one at the meeting, or out for the matter 
of that, say a word against it. But because Mr. Howden’s 
system is good, there is no reason why everything else 
pew be considered bad. 

The next point requiring comment is of a more personal 
character. We will quote the following words from Mr. 
Howden’s letter: ‘‘ 1 cannot suppose that Mr. Sampson 
is a mere drawing office engineer who has never been in a 
stokehold at sea but for a few hurried minutes,” &ec. 
Now, Mr. Editor, it is very good of Mr. Howden not to 
suppose that I am “‘ only a mere drawing office engineer,” 
but I donot think it would make the least difference to me 
or to the opinion of those who knew me, if he had sup- 
posed that such were the case. Too much drawing office 
may be bad, but too much stokehold is infinitely worse ; 
luckily it has been my lot to enjoy a judicious combination 
of experience derived from both these departments, not 
to mention “‘ a few hurried minutes” in engine-room and 


It should be impressed upon Mr. Howden and those 
who read his letters, that whilst I defend the boilers 
from personal experience, together with fully authenti- 
cated reports from those who have had their management 
for a period of years, the attacks are made by men who 
are unacquainted even with the full details as shown on 
drawing paper. 
Apology is due for the length of this letter, but the 
nature of Mr. Howden’s communication demands a strong 
reply. We well know that engineers with a knowledge 
of the facts and unbiassed minds will accept Mr. 
Howden’s statements very much cum grano salis, and 
smile thereat. It is not in that direction the harm is 
done, but a great number of gentlemen who control the 
a and mercantile navies of the world, not being 
technical men, will be seriously influenced by such state- 
ments; and it is from this point of view that Mr, 
Howden’s attack upon a boiler of which he knows very 
little indeed, appears so utterly unjustifiable. No one 
condemned bis system of forced draught, or the cylindrical 
boiler, which is a very old servant, and under certain 
conditions a fairly g one. But the cylindrical boiler, 
even combined with Howden’s forced draught, is not the 
first good thing that has had to make way for a better. 

I am, Sir, yours faithfully, 

JOHN SAMPSON, 

110, Westminster Bridge-road, S.E., April 2, 1894. 





To THE EpitorR OF ENGINEERING. 
Srr,—Owing to some ieee of the weights of one 
of the boilers mentioned in my paper ‘‘On the Compara- 
tive Merits of Cylindrical and Water-Tube Boilers ” not 
not being yet to hand, I will have to delay my second 
letter in reply to the speakers taking part in the discus- 
sion of the above paper until next week. 

Iam, yours faithfully, 

JAMES HowpeEn. 

8, Scotland-street, Glasgow, April 3, 1894. 





BALANCING ENGINES. 
To THE EpitoR OF ENGINEERING. 

Srr,—As “J. D. T.” alludes to the lengthiness of my 
correspondence, he might have refrained from asking me 
to defend such an axiomatic proposition as the balancing 
of the whole of the revolving parts of a locomotive. By 
counterweighting them fully (in driving wheel only, 
mind), we have no disturbances, vertical or horizontal. 
The advan are obvious, the disadvantages are nil. 
As to ‘‘trouble,” Ido not know where that comes in ; itis 
no more trouble to get out a balance for 700 lb. than for 
600 lb. I hope he does not grudge the few extra pounds 
of metal required. Considering that it is the vertical dis- 
turbances accompanying any equilibration of the recipro- 
cating parts that induces us to partially neglect them 
(the r. p.), the folly of wilfully creating additional ones, 
for no useful purpose whatever, is obvious. 

‘* J. D. T.” seems to think that the counterweight put 
into the driving wheel to balance the revolving parts, sets 
up vertical disturbances similarly to that put in for 
the reciprocating parts; this is his idea, or he would 
not propose to divide it amongst all the coupled wheels. 
By fully equilibrating the revolving parts by a weight in 
driving wheel only, we avoid all disturbances whatever ; 
by doing as “ J. D. T.” suggests, we get vertical disturb- 
ances in all the wheels. 

Again, I expected to have to defend my method of 
dividing the counterweight for reciprocating parts equally 
amongst the coupled wheels, as, under certain conditions, 
the rods may have to transmit all the pull to the driving 
wheel, as, for instance, when there is a lot of play in the 
boxes and horns, and none in the rods (they having just 
been rebushed, say). But ‘“‘J. D. T.,” so far from ob- 
jecting to this, makes matters worse by dividing the re- 
volving parts’ counterweight also, amongst the coupled 
wheels ; why, is best known to himself. 

By the bye, talking of boxes knocking, has it been 
noticed how, when most people were discarding wedges 
(although an admirable arrangement), Mr. Stroudley 
clung affectionately to them; whereas he should have 
required them least of all, according to his own showing, 
as the sole reason of his extraordinary practice of putting 
his inside and outside cranks on the same side of axle, 
was to diminish the wear of boxes and horns. 

The fact of vertical disturbances not affecting the 
smoothness of riding goes for very little; there is such a 
thing as wear of tyres, a by no means imaginary evil, as 
practical men know only too well, to say nothing of the 
sufferings inflicted on the permanent way. In short, I 
am surprised that the question of revolving parts is intro- 
duced at all; the whole question resolves itself into a con- 
sideration of the treatment of the reciprocating parts ; 
which I contend should be more ignored than they are ; 
it is all plain sailing till we come to them, and they are 
quite without the province of the theorist; practical ex- 

rience alone can show to what extent they should be 

lanced. It may be not altogether without interest, as 
showing to what extent opinions may differ amongst men 
who may or may not have had opportunities of observing 
practi results, that whilst Professor Unwin says 

‘Balance none of the reciprocating weight,” Professor 

Perry says ‘‘ Balance all of it.” Rankine says the samo 
as Perry. By the way, I wonder if that suggestion of 
Rankine’s about hanging an engine up, and running it, 
putting counterweights in bit by bit, has ever been really 
done, of late years at least? I should think not. One 
point not very readily determined is the amount 
of the connecting-rod to be treated as revolving; it 
will be near enough in practice, however, to take 


L . W as revolving, where L = length of rod between 
centres, x = distance of C.G from little-end, and W = 








workshops, 


weight of rod. As to the eccentric sheaves, straps, and 
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rods, I found these, in one case, to equal 25 lb. at each 
crankpin ; as their pull, however, is taken up by slide 
valve friction, I neglect them. 

I see J. D. T.” introduces a new factor in the shape 
of rail friction, I do not think I shall ever trouble much 
about that; also I should like to know how he gets the 
second term of his bracket, viz , = =f 

As to tyre wear, I have found that the wear is about 
three times as great in certain engines with fully % re- 
ciprocating weight balanced (generally in driving wheel 
only), as it is in engines with only 4 of it balanced, and 
these latter ran better than the others, and were lighter 
on repairs, such as tyres and springs; and although one 
would expect to have more trouble with the boxes, espe- 
cially as they worked a stopping traffic, and therefore 
spent a considerable running time with steam off, yet the 
fact remains that whilst the former had wedges fitted up, 
the latter had not. . : 

As the “ proof of the pudding,” &c., I should like to 
mention that the best engines I ever had experience of, 
both as to exceptionally free running and being light on 
repairs, were some six-coupled engines with ail the re- 
volving parts balanced in driving-wheel only, and 3 of 
reciprocating balanced in leading, driving, and trailing 
(% altogether), and the excess of leading crank boss, pin, 
and half-rod above that required for the %, was neutra- 
lised by a weight in that wheel, and similarly for the 
trailing wheel. ; ‘ 

I have paraphrased his last passage, which refers, I 
think, to the six-coupled engines mentioned in my last 
letter, and I gather that he says that these engines would 
not be so badly balanced ¢f the rods were set at the 
proper angle. ‘This would put them about 46 deg. apart, 
thus greatly increasing the stresses in them. do not 
allude to dynamical stresses, but to the ordinary pull and 
thrust of propulsion. 

In conclusion, I may say that ‘‘J. D. T.” and I will 
agree to differ, as men have done before to-day, about the 
amounts of reciprocating weight to be balanced. As to 
his other proposals, he sees that his position as to a trail- 
ing weight balancing vertically a revolving weight in 
driving wheel, is untenable ; he now tries to minimise the 
importance of the vertical disturbance, and says it (the 
revolving weight) is balanced very well horizontally. 

Whilst admiring his Leg in sticking to his guns, 
and trying to make the best of a bad job, I can also see 
the waste of time in arguing the matter further. No 
credit, either, accrues from attacking a thing of straw. I 
prefer combating something that has a following ; and, 
apropos of courage, something else is often mistaken for 
it, namely, ignorance of danger. 

H. Rowre. 


Brighton Works, April 2, 1894. 





THE VIBRATIONS OF STEAMERS, 
To THE EpiTorR OF ENGINEERING. 

Srr,—In his very interesting report of ‘‘ The Vibrations 
of Steamers” (ENGINEERING, March 23, 1894), Mr. O. 
Schlick gives a formula to prefix the number of the vibra- 
tions, and gives practical coefticients for the employment 
of this formula in different classes of ships. However, 
Mr. O. Schlick, in his formula, has not taken account of 
the influence of the area of the water-line, and therefore 
has coefficients which vary greatly in different classes of 
ships. In the Zeitschrift des Vereins Deutscher In- 
genieure, December 2, 1893, I published a formula for 
the number of these vibrations and its mathematical 
origin, and at the same time took account of the area of 
the water-line. Following the significations of Mr. 
Schlick, and signifying by W the area of the water- 
line, this formula means : 


_ 60 i Or 
_ 79 Jey? 


Omitting the 1, this would be exactly the formula of 
Mr. Schlick. My formula, however, has the advantage 
that for the different classes of ships the coefficient C 
suffers only little variations, but in Mr. Schlick’s formula, 
very considerable ones. To be able to employ such co- 
efficients it will be necessary to explain if, in determining 
the moment of inertia, a subtraction has been made for 
the riveting, and how great it must be. 

I am, Sir, yours truly, 
T. KEEN, Engineer. 

Rosslau-in-Anhalt, March 30, 1894. 





THE NOISE OF FANS. 
To THE Eprtor oF ENGINEERING. 

Sir,—My attention has been called to the letter of your 
correspondent ‘‘Iron,” in your last issue, on the above 
subject. After about thirty years’ experience with this 
particular fan, you will scarcely think me presumptuous in 
offering to reply. In the first place, if the revolving disc 
or blades are a genuine ‘‘ Schiele,” according to his patent 
of 1862, and the bearings are bored out true, and the 
spindle is turned true, at the journals and concentric with 
each other, which I find in practice with an ordinary slide 
lathe can only be done by turning both journals at one 
setting without disturbing the job or removing the 
carrier—if these points are attended to and there is no 
end play or lift in the journals, the fan will be practically 
noiseless, and nothing should be heard except that pro- 
duced by the rushing of the wind similar to that experi- 
enced in a storm of wind. A fan is about the least com- 
plicated of anything that may be called a mechanical con- 
trivance, and yet I know it has puzzled many beside your 
correspondent ‘‘ Iron” to master successfully its very few 
details. With your permission I would here mention 
that I have recently tested a new ventilating fan, 





patented by Mr. Charles Myers, of this city, which, I am 
pleased to say, compared with others, is the most efficient 
and noiseless of any I know, and bids fair to take the 
lead in air propellers of ventilators. 
Yours truly, 
RIcHARD CLARKE. 
Union Iron Works, Henshurst-street, 
Queen’s-road, Manchester, April 3, 1894. 





TORPEDO-BOAT DRAWINGS. 
_To THE Eprror oF ENGINEERING. 
Sir,—lI inclose you copy of a letter received from an 
engineer in America, whom I know very well, which he 
has addressed to his brother: 


[Cory.] 

My pear R.,—I read in a newspaper on Saturday that a mem- 
ber of the House of Cc had questioned the Government 
concerning the alleged theft of drawings of the machinery of 
Yarrow’s new torpedo destroyer, the Havock. When I saw this 
intimation I decided to ask you to send me news of any fuss that 
might arise over the proceeding, but should think the newspapers 
here will give all the news on this point which will come before 
the public. 

The United States Government cflicials are very anxious to get 
all the information they can about all the new British ships, 
both naval and mercantile, ard they go about it in such a quiet 
way that it is difficu!t to detect them in it. 

A U.S. official that I knew a little about wrote to the Yarrow 
firm and asked them for a plan of their boiler. Yarrow refused 
to give it, as it was one of their secrets— more or less. 
This set the official a-working, and within six months he had 
working plans of everything that Yarrow had ever turned out. 
The plans they are talking about now in the House of Commons 
were probably amongst the ones that came in that bundle. 

You will probably know that Thornycroft built some of the 
same class of torpedo-boat that Yarrow built, the Havock and 
Hornet class. Well, only three days ago I saw a copy of the lines 
of those craft, and this plan was taken out of Thornycroft’s office. 
The fellow that took it showed it to me, and he says he has lots 
of other information from the same place. He tells me that if he 
gets his own price for the information he will sell it. 

When I was in... . the manager of the shipyard there told 
me himself that he received plans of anything he wanted from a 
friend of his who was general manager of a large yard in England 
that you know very well. Then there is an Englishman here who 
has a lot of valuable data that he gathered in England from Go- 
vernment work that he had been connected with there. and he is 
serving it out piecemeal to the firm here. The lines of the Cam- 
pania and the Lucania have managed to find their way here too, 
and I am told that the lines of the English yachts that have come 
here to compete for the America ag bave been in the hands of 
the designers of the American craft before the Americans began 
to build their defenders, 

There are lots of minor points that I could mention, and I have 
no doubt there are lots more that I haven’t heard of. There are 
Americans in England all the time gathering information. I know 
of two who are there now, on this errand. Hope to hear from 
you soon. 





Your affectionate brother, 


This letter may be of interest at the present time, con- 
sidering the notice that has been taken of the matter 
lately in the papers, and the questions that have been 
asked on the subject in Parliament. 

Yours faithfully, 
AN ENGINEER. 

Victoria-street, Westminster, London, S. W., 

April 3, 1894. 





PURIFYING WATER USED IN GOLD 
MILLING. 
To THE EpiTor oF ENGINEERING. 
Srr,—Could you or any of your readers inform me who 
supplies alumino-ferric cake used in settling and softening 
water, or in what system of purification this material is 
used? If no information is forthcoming on this point, 
I should be glad to be recommended any other system of 
water purification which would be applicable to water 
used in gold milling where water supply is scarce, and 
which would enable us to use what water we have over 
and over again. 
Yours truly, 
Epwarp WALKER. 
20, Bucklersbury (Room 366), London, E.C., 
March 16, 1894. 








AMERICAN v. ENGLISH RAILWAY 
CARRIAGES. 
To THE EpiTor OF ENGINEERING. 

Srr,—Referring to Mr. C. J. Anderson’s letter in your 
issue of March 9, it is obvious that I wrote with the 
object of comparing the safety of the respective cars in 
ordinary use ; there are, of course, different-sized cars in 
each country. 

The question of comfort having been mentioned inci- 
dentally, I can say, without hesitation, that for comfort 
and safety it is, in my opinion, preferable to be one of five 
in a row in one of our third-class carriages than to be one 
of two in the American first-class seat (Fig. 2 in my pre- 
vious letter). Here the passenger has a rest for his head-— 
there, none ; here he has a rack to receive his impedi- 
menta—there, a very short rack serves for several 
passengers. 

We are agreed, however, that in the American car the 
passenger is not liable to assault, has certain conveniences, 
and that he has more warmth. 

As to a mishap bad enough to splinter our partitions, 
I venture to suggest that the force producing such a mis- 
hap would cause far more injury to the passengers in an 
American car. 

Notwithstanding the great length of railways in the 
States, and any rush of traffic during the Chicago Exposi- 
tion, there can be no doubt that their accidents, both in 
number and in consequences, are out of all proportion to 
the English rec ord, and I consider the size and arrange- 
ment of the American car is responsible for a good deal. 





This view was formed after my attention was more closely 
directed to the subject by meeting, whilst travelling in 
the States, with a newspaper which had a column for rail- 
way accidents headed with the alarming title, “‘The 
Daily Smash.” 
Yours truly, 
A CarriAGe-Burnper. 
March 19, 1894. 





THE STRENGTH OF IRON RINGS. 
To THE EprTor or ENGINEERING. 
_ Srr,—Some years ago I asked a question on this subject 
in connection with some slings which I had to design. 
A correspondent wrote in reply a long letter which com- 
menced with a sneer and ended by saying, ‘‘ these equa- 
tions can be brought without difficulty to simple expres- 
sions,” &c. As to do this required a knowledge of the 
calculus, his letter gave me absolutely no assistance, and 
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from the tone with which it commenced I did not feel 
disposed to ask your correspondent to give the “ simple 
expressions ” which were all that were really required, 

If “* A. D.” will refer to pages 510 and 527, vol. xxxiii. 
of ENGINEERING, he will find the letters referred to, and 
if he, or any other Fare agg to will be kind enough 
to give the simple formulz desired, I for one shall be 
grateful. 

I find among my notes the following for this particular 
case of a ring acted on by two opposite forces, which may 
be of service to “‘ A. D.” 

The greatest bending moment is 

WR, 
wT 
The mcment at x (the section on horizontal axis) 
-WR _ 4 
T 2 


= Ww b. nearly. 
5.5 


I am, Sir, yours faithfully, 
Cc. H. W. 





EMPLOYERS’ LIABILITY. 
To THE EpiTor or ENGINEERING. 

Srr,—Mr. J. Speed, page 354, must have completely 
forgotten the facts of the Melton accident, and the 
special minute of the Government inspector, or he would 
not say there was the least ‘‘ contributory negligence” on 
the part of the unfortunate men on the engine. As to 
fifteen miles an hour, I may say that the road was in such 
a bad form that if the train had been going four miles an 
hour, it must have run off. I had gathered from Mr. 
Speed’s letter that he was opposed to a Liability Bill, but 
it seems that he is of the same opinion as myself, that 
one is necessary. 

It is very easy for your correspondents ‘‘ Employers” 
to say that the facts I gave recently upon the subject of 
the Melton case ‘‘are of no use whatever,” but that does 
not give any answer to, nor disprove, my statements. 
Perhaps *‘ Employers” do not observe that the accident 
was caused on the lines of another company, whereas if 
the train had been on the lines of the North-Western no 
legal action of any kind could have been taken, and it 
would have been a very serious matter for the widows of 
those men. 

Ican perfectly well understand “‘ Employers ” objecting 
to an Employers’ Liability Bill, for the very reason that 
it puts them both to trouble and expense. 

hen this correspondence commenced in your columns, 
the question was one of obtaining greater safety, but the 
recent steps in both Houses of Parliament have com- 
pletely changed the situation. 

It is now no longer a mechanical question, but has 
become one of the greatest and most burning questions of 
party politics. When the greatest statesmen of the day 
express the most opposite views, it is useless to suppose 
that correspondence can settle the question. Thesubject 
of liability must and can only be decided by a general 
election, when the two parties will take sides and fight it 
out, and those who, like myself, have neither the time nor 
the inclination to take interest in matters political, will 
stand by and watch the result. 

Yours truly, 
CLEMENT E. Stretton, C.E. 

Saxe-Coburg House, Leicester. 








GERMAN RaAlLway MATERIAL.—Contracts have just been 
divided among three German steel works for 54,000 tons 
of rails and metallic sleepers required for the Anatolia 
Railway. The three firms are Krupp, of Essen, the 
Gutchoffnung, of Oberhausen, and the Rhine Steel Works, 
of Ruhrort, 
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Tur London, Tilbury, and Southend Railway Com- 
pany have decided to increase their pier accommodation 
at Tilbury, to provide for the increasing passenger traffic 
by the river steamers, and acteagg wer A for the new 
service to Margate and Boulogne during the summer 
season, and have placed an order with Messrs. Edwards 
and Symes, of Millwall, for a new landing stage nearly 
300 ft. long by 21 ft. broad for this purpose. 


The traffic receipts for the week ending March 25 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,472,632/., which was earned on 18,522? 
miles. For the corresponding week in 1893 the receipts 
of the same lines amounted to 1,354,667/., with 18,300} 
miles open. There was thus an increase of 117,965/. in 
the receipts, and an increase of 2224 in the mileage. 
The aggregate receipts for twelve weeks to date amounted 
on the same thirty-three lines to 16,312,563/., in com- 

arison with 15,618,909/. for the corresponding period 
ast year; increase, 693,654. 


The Royal Meteorological Society’s fourteenth exhibi- 
tion of instruments, which will open on Tuesday next in 
the rooms of the Institution of Civil Engineers, 25, Great 
George-street, Westminster, will be devoted mostly to 
instruments, drawings, and photographs relating to the 
representation and measurement of clouds. The exhibi- 
tion promises to be a very interesting one, and will include 
original cloud sketches by the late Mr. Luke Howard, 
¥.RS., as well as photographs of clouds by the highest 
authorities in various parts of the world. The exhibition 
will remain open till the 20th inst, 


In a paper on “‘ Plate Girder Designing,” read before the 
Engineers’ Club of Philadelphia, Professor E. Marburg 
expressed the opinion that future experiments would 
show that Gordon’s formula did not afford even a rational 
basis for the placing of web stiffeners, and suggested that 
these should be placed at intervals of not more than 125 
times the web thickness. No rules can be given for the 
dimensions of such stiffeners, as widely varying sizes have 
been successfully used in practice. The flange thickness, 
he thinks, should not be greater than four times the rivet 
diameter, and he agrees with Mr. Cooper, the well-known 
American bridge engineer, that one-half of the flange area 
should be in the angles. No reasons are given for this 
recommendation, which is quite opposed to English 
practice. 

An interesting proof of armour-piercing shot manufac- 
tured by Messrs. Thomas Firth and Sons, Limited, 
Sheffield, has been made at Shoeburyness. One hundred 
and sixty shot, 9.2 in. in diameter, weighing 380 Ib. each, 
were presented by the firm for reception tests, and two 

»rojectiles were selected at random for the proof. The 

rst was fired with a velocity of 1958 ft. per second 
against a 14-in. compound plate. This was successful in an 
extraordinary degee, the shot passing entirely through 
the centre of the plate, then through 4 ft. of oak backing, 
and burying itself in a heap of sand in the rear. When 
recovered the shot showed no cracks, and was practically 
undamaged, beyond a slight bulge near the front band, 
and the total shortening of the projectile on a length of 
29 in. was only ? in. This round was considered so satis- 
factory that it was not necessary to fire a second shot, and 
the whole of the lot was accepted. 


The Lords of the Admiralty have declined to abolish 
the task and job system in the Royal Dockyards, and 
cannot agree to the request of the shipwrights to do away 
with the system of giving personal marks. The claim of 
the smiths and wheelwrights for an increase of pay has 
also been refused, and the practice of stopping one-eighth 
of a day’s pay for unpunoctuality is to be continued. 
Engine-fitters on the sick list are to be retained on the 
books up to six months, if their illness continues so long. 
The men belonging to that trade are to receive 2s. a day 
extra when employed on steam trials. The Admiralty 
decline to make any change in the status of skilled 
labourers ; they cannot be classed as trades. They also 
state that they cannot recognise seniority as the only 
necessary qualification for advancing men to higher rates. 
However, ‘‘seniority should be in future, as it had been 
in the past, always taken into consideration in making 
selections for promotion.” 


The following important regulation with regard to 
patents for inventions has been issued from the War 
Office: ‘* All officers or subordinates holding staff 
appointments, or employed in any administrative, instruc- 
tional, manufacturing, or experimental department under 
the War Office, are to understand that one of the condi- 
tions subject to which they hold such appointment or 
pa is that they shall not take out a patent, or 
seek for provisional protection for an invention, without 
first obtaining the approval of the Secretary of State for 
War, by application througa their respective command- 
ing officers or heads of their departments. Each applica- 
tion must contain a general description of the invention 
for which protection is desired. Permission to patent 
will not be granted as a matter of course, but each appli- 
cation will dealt with according tu the circumstances 
of the case. Should permission be granted, it will be 
subject to the following conditions, from which there shall 
be no appeal by the patentee, either to the Treasury under 
Section 27 of the Patents Act, 1883, or otherwise: 
(a) That if it be at any time desired by the Secretary of 
State, the patent shall be absolutely assigned to him upon 
such terms as, after full consideration of all the circum- 
stances of the case, he may decide upon; (b) that the 
invention may be used by or for Her Majesty’s service, 
and that terms of payment, if any, for such use shall be 
decided by the Secretary of State; (c) in settling terms, 
either for assignment or use, regard will be had by the 
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Secretary of State to any facilities in originating, work- 
ing out, and perfecting the invention which the inventor 
may have enjoyed by reason of his official position; and all 
payments will be subject to the approval of the Treasury.” 


Ata meeting of the Society of Engineers, held at the 
Town Hall, Westminster, on Monday evening, April 2, 
1894, Mr. George A. Goodwin, President, in the chair, a 
paper was read by Mr. E. Lloyd Pease on ‘‘ Gasholder 
Construction.” The author, after remarking that the 
construction of gasholders is not carried out on strictly 
defined lines and in accordance with generally accepted 
formule, instanced some marked discrepancies in designs 
of holders. This led up to the question of the economies 
to be made in the construction of gasholders by making 
use of growing experiences in large holders. The support 
required by the gas-containing vessel was obviously a 
very important item, and whilst expensive as designed 
usually at the present time, added in no way to the storage 
of the gas works. The author then remarked on the pro- 
bability that the general conception of the flimsy nature 
of a holder arose from the fact that in the early days of 
the gas industry it was necessary to suspend holders 
by chains ing over pulleys, heavy weights being 
hung on the other end of the chain to lessen the 
weight on the gas in the holder. He showed how, 
in the great majority of cases, the tanks being sunk 


carry the chains and balanceweights. Owing to these 
circumstances, holders have always been “ey, mee from 
the top; had they been suspended from the bottom they 
would have been found to be absolutely stable, and their 
ability to withstand wind pressure would have been early 
proved. Seeing that a modification of the means em- 





ployed in supporting holders suggested the possibility of 





in the ground, pillars were of necessity erected to’ 





a large economy in construction, the author proceeded to 
deal with the strength of a holder under the conditions 
of working and asa structure. It was stated that infla- 
tion gave to the inner lift or lifts a great rigidity, owing 
to the suspended weight of the outer lift ; also that each 
lift has a certain power to resist compress‘on, as is seen 
from their ability to stand when out of action in the tank, 
and that this strength is in reserve when the holder is 
suspended and inflated. 





Tue ANTWERP EXHIBITION.—-A meeting of the con- 
sultative committee in connection with the Antwerp 
Exhibition Committee was held at the London Chamber 
of Commerce on Wednesday, the 4th inst., Sir Albert 
K. Rollit, M.P., presiding. The chairman said he had 
received information from Her Majesty’s Consul-General 
for Belgium that the whole of the space originally allotted 
to him for Great Britain had been taken, and he had been 
compelled to apply fora supplementary allotment in order 
to meet further demands for space. Part of the central 
avenue adjoining the British section had also been 
occupied by British exhibitors ; but this would not suffice, 
as applications for yee were being received almost 
daily. The Indian Government had also secured an 
allotment of s The grant made to the London 
Chamber of Commerce by the Foreign Office, in respect 
to the exhibition, had been paid, and he did not think he 
could do otherwise than acknowledge on that occasion the 
great courtesy of Lord a Sir E. Grey, and the 
aid they had so readily given. e opening of the exhibi- 
tion would take place on Saturday, May 5, when the 
King would perform the ceremony. Sir George H. Chubb 
expressed a hope that the Cape would also be represented 
so far as exhibits were concerned. 
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EIGHT-WHEELED PASSENGER LOCOMOTIVE, 
CONSTRUCTED BY THE OLD COLONY 


“ AMERICAN” 
RAILROAD COMPANY, BOSTON, U.S.A. 


TYPE. 


OLD COLONY: 





Tur Old Colony Railroad of New England sent from 
their principal shops at Boston to the Chicago Exposi- 


tion an ‘‘ American” t passenger locomotive with 
four coupled wheels and a four-wheeled truck ; the re- 
mainder of their exhibit consisted of a passenger coach 
and coal car, a locomotive built by them in 1858, and 
a passenger car dating back to 1835. Fig. 24 above 
gives a good idea of the engine, and the construction is 
well illustrated by Figs. 1 to 23 on our two-page plate. 
As will be seen, the boiler is of the wagon-top type, 52in. 
in internal diameter, and 23 ft. 7? in. long over all from 
back of firebox to front of smokebox ; the front of the 
latter is extended more than 5 ft. from the tubeplate ; 
there are 211 tubes, 2 in. in external diameter. The 
total heating surface is 1373 square feet, made up of : 


Square Feet. 
211 tubes, 11 ft. 3in. long and 2 in. in 
diameter... aa a atte es 235 
Firebox area ... 138 
Total 1373 


Figs. 1, 3, and 4 are sections through firebox and 
dome, through the cylinder guide bars, and through the 
centre of cylinder. The remaining figures are details 
of coupling rods (Figs. 20 to 23), of the guide bars 
enlarged, and crosshead (Figs. 12 to 18); these latter 
are of an unusual design, with internal bearing sur- 
faces of cast steel, the top plate of the guide being 
cast iron; the crosshead is of the form shown in 
Fig. 13. Fig. 19 is a diagram of valve gear, and the 
fol ye particulars afford full information of it and 
the mechanism it controls : 


In. 
Diameter of cylinders ... 18 
Stroke of piston ... eo 24 
Length of connecting-rod sa 90 


Distance between centre o 
driving axle and centre of 


rocker arm pes ie 738 
Length of rocker arms ... os 3 
pe reversing arm ses 194 
‘a lifting arm 20 
Width of steam ports ... 13 
pa exhaust ports ... 3 
23 ridges ... as 14 
Length of ports ... 18 
Outside lap Z 
ce, ee 8x 
Lead in full gear ... om vs 
tee. re a des 2 
Throw of eccentrics... oS 5 
Radius of link pee eye 733 
Distance between pin holes in 
links =e can a ee 12 
Distance between pin holes and 
centre line Sa - 565 3 
Saddle pin set back from centre 
line ee i ees 45 
Length oflink hanger ... _... 144 
Distance between centre of rock- 
ing arm and lifting shaft 19} 


The annexed Table contains general particulars of 
the Old Colony Railroad locomotive exhibit : 


Oe mere 18 in. by 24 in. 
Diameter of driving wheels 69 in. 
Driving-wheel base 9 ft. 
Total wheel base ... a Pe 23 ft, 64 in. 
Pe of engine and 
tender... ee ele ee 46 ft. 24 in. 
Weight on drivers ae 64,000 Ib. 
e ee 35,000 ,, 
= of engine in working 
ED, ye ee 99,000 ,, 
br, pa of tender, loaded a 67,000 ,, 
Total weight of engineand tender 166,000 ,, 
Boiler a aes ae ... _ Wagon top 
Firebox ... ..._..  _.... Crown bar stayed. 
Diameter of smallest ring, inside 52 in. 
Length of firebox, inside <a ft. 6 in. 





Grate area ... Sea 19} sq. ft. 
Total heating surface a ie 
In the firebox... Pe ist 138 ,, 

Ps tubes eae $e = 1235 ,, 
Thickness of shell... —... ea 4 in. 
Material 4... ca Otis steel 
Thickness of firebox gin. 
Material ,,_... ae Otis steel. 
Number of tubes ... ... 211, 11 ft. 3 in. long, 

2 in. outside dia. 
Steam ports 18 in. long, 14 in. 
_ wide. 
Exhaust port ne - 3 in. wide. 
Richardson balance valve. ” 
in. 


Travel) of valve at full stroke ... 


Outside lap... a : ‘ aa 
Link radius me cs a 
Driving axle journals 8 in. by 8 in 
Truck “ aa oe es. 
Tender A a SUL Di ae a 
Connecting-rod journals ae? ae ee ma 
Coupling __,, i ie a3 2 9. Sho» 
Exhaust nozzle, single ... .. 4 in. in dia. 





INDUSTRIAL NOTES. 

THE arrangements for the ‘‘May-day demonstra- 
tions” are being completed. What looked like a 
possible split in the metropolis has been averted, 
the London Trades Council and the Eight Hours 
Committee having mutually agreed to co-operate. The 
only difference now is with the small socialist grou 
of the Social Democratic Federation, who may still 
have a meeting on their own account. In all other 
respects there will be unity of purpose, and agree- 
ment as to the terms of the resolution. The meetings 
in London and elsewhere will be able to congratulate 
themselves upon great successes in the past year, 
in the results of the experiments at Newcastle, Sal- 
ford, and other places, and upon the concession of 
the Government in connection both with the military 
and the naval establishments, followed by concessions 
at Birmingham and elsewhere. For the first time the 
demonstrations will partake of the character of the 
Australian Labour Day—a celebration of success. The 
success is not due to legislation, but to voluntary 
arrangement. Whether legislation will be resorted to 
further on, is a question of means and of methods. 
With general concurrence, custom has the force of law ; 
it is law without legal restraint, and is often better 
than statute law. 





In view of the eight-hours movement, and its general 
progress in fact, and in public opinion, the case of the 
bakers and confectioners is a hard one, and the recent 
disclosures as to the sanitary condition of our bake- 
houses, as described in Dr. Waldo’s paper, are such as 
to fill almost with horror the minds of the general 
public. The ‘‘unwholesome dens” in which bread, 
pastry, and other foods are prepared are a danger 
to the community, and an even greater danger 
to the workers. The bakers work in those under- 
ground cellars, in a heated and dusty atmosphere, for 
sixteen hours per day, and even longer, oftentimes 
sleeping in the dens so as to be ready for the early 
batch for general delivery to consumers. The bake- 
houses are now under the Factory Acts, and they come 
also under the Sanitary and Public Health Acts ; but 
inspection is very superficial and incomplete. What 
is wanted is that a couple of practical men, bakers who 
have had experience, shall be a pointed as sub-in- 
spectors. If this were done, the whole thing would be 
changed in a single year. Without this, the dangers 
will still continue. 

The Socialist Congress held at Vienna last week 
decided to engage in a general strike. The object of 
the strike is political rather than social or industrial, 





and in this respect is in contrast with the action of the 
industrial organisations and movements in England. 
The great difference in this respect was pointed out 
thirty-two years ago in an address to the Neapolitan 
workmen, written by Mr. George Howell, then Secre- 
tary to the London Trades Council, in reply to an . 
address from the Neapolitan Working Men’s Associ- 
tions, with General Garibaldi as president. The 
difference is nearly as marked to-day as at that date, 
March, 1862. Singularly enough, Mr. Howell has just 
contributed a paper to the new review, Riforma 
Sociale, at the request of Professor Nitty, of Naples, 
showing the progress of social reformin England since the 
date of the address in December, 1861. Inno other 
country has such progress been made, and yet the 
unions in this country are non-political. Of course 
this is interpreted in a liberal sense, in asense peculiar 
to this country, governed as it is by two great political 

rties. But the action of trade unions generally has 

en, and is, such that men of opposite opinions can 
co-operate for the general good on industrial lines. 
They may fight for a particular measure, and win it; 
but being won, the members of the union will vote for 
men in am camps, even in cases where the reforms 
sought and won were opposed by one or the other of the 
two great parties in the State. In no other way could 
the unions have become what they are. On the Con- 
tinent generally the unions are political. They seek to 
gain by and through the State what Englishmen seek 
to obtain without the State, generally speaking. 





From the full reports to hand in the Iron and Steel 
Workers’ Journal we are able to see more distinctly 
the extent and the probable cutzome of the wider 
basis of organisation of the Midland Wages Board. 
The death of Sir Thomas Martineau, the late presi- 
dent, under whose presidency the last meeting prior 
to the one now referred to was held, was referred to 
by the chairman, and a letter of condolence to Lady 

artineau was sent. It also appears that a former 
president, Mr. Alderman Avery, also passed away 
in the interval. There are now 62 firms in association 
with the board. The standing committee had con- 
sisted of 12 employers and 12 operatives, exclusive of 
the chairman, Sir B. Hingley, an employer, and the 
vice-chairman, Mr. S. Harris, an operative. Now the 
board is so reconstituted as to include 62 employers 
and 62 operatives, a small Parliament, as the chair- 
man humorously called it, All seemed to agree that 
the larger the representation the better. But the 
standing committee will be the same as heretofore, 
12 of each side, and a chairman and a vice-chairman. 
But the whole board can be called together on an 
emergency. It was recognised at the meeting that 
great difficulties were in store, and not a few dangers, 
The trade is in transition from iron to steel. Conse- 
quently new difficulties will arise, which will have 
to be adjusted. But with their past experience these 
will doubtless be dealt with satisfactorily. A 
reference was made to the Northern Board, by whose 
action over a thousand disputes had been settled, 
without serious disturbance, and even with very little 
friction. The Midland Board has passed through 
great difficulties also. Seven years ago it. was in a 
bankrupt condition, and there were rocks ahead. 
These difficulties are past, and the board is in a better 
condition than ever. The rule is that under no cir- 
cumstances must the men leave their work. The 
matter in dispute must go to the standing committee, 
where it will be fought out. Mr. Alderman Johnson 
is appointed the new president, in the place of Sir 
Thomas Martineau ; Sir B. Hingley is chairman, and 
Mr. S. Harris is vice-chairman. The board voted con- 
tinuance of 50/. a year to Mr. James Capper, a former 
operative member of the board, who had to retire by 
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reason of ill-health. The operation of these boards of 
conciliation is encouraging for similar action in other 
industries, 





The condition of trade in the engineering branches 
throughout the Lancashire districts shows very little 
change at present. During last week holidays were 
general for three or four days in most establishments, 
except where repairs were necessary in consequence of 
other stoppages, or work was urgent. In many cases 
the work on hand is only sufficient to keep the place 

oing for a short time. Machine-tool makers are 
airly busy on special work, but otherwise they are 
only moderately supplied. Some fresh orders have 
been secured by locomotive builders, but, as a rule, this 
branch is rather slack. In exceptional cases only are 
machinists well supplied with work. The recent spurt 
in some branches does not appear to have been well 
sustained, but there is no serious falling off generally. 
In the iron trade things are rather quiet, only such 
purchases being made as are needed for present, or even 
erg requirements. In the manufactured iron 
trade things also are quiet. The weight of new busi- 
ness is limited, makers in many cases not having 
sufficient to keep the forges fully employed. No lower 
rates are reported, for makers say that they are not 
making profits at present rates. ‘The steel trades are 
busier than the iron trade, and prices are well main- 
tained. There are no serious disputes to record. The 
men in certain branches are very jubilant at the report 
of Messrs. Mather and Platt on the eight hours. 





In the Wolverhampton district work was at a stand- 
still for several days days last week, owing to the 
holidays. But trade generally remains of the same 
quiet character. Deliveries have been mostly limited 
to present requirements, but prices have been well 
maintained by reason of the fact that makers and 
eee are well sold forward for some time. In the 

nished iron branches there is a moderately good 
demand at fair rates. Tank plates are in good demand 
at full rates. Fairly good business has been done in 
various kinds and qualities a especially in 
tube strip, at good rates. In the steel branches there 
is a good current demand for bars, plates, blooms, and 
billets. A large quantity of pig iron has changed 
hands for early delivery, makers being heavily booked 
for forward delivery at recent rates. The total out- 
put seems barely adequate to the demand. Foundry 
iron is also in demand at slightly advanced rates, 
Generally in the district there are signs of healthy 
activity, the absence of disputes in all branches being 
encouraging for all parties. 





It is satisfactory to record that the dispute in the 
shipbuilding industries at Belfast has been amicably 
settled, after five weeks of more or less turmoil, and 
the threat of closing the works if the men did not return 
to work after the holidays. The Belfast United Trades 
Council took the matter in hand, and after a conference 
with Messrs. Harland and Wolff, the employers, the 
questions were arranged somewhat favourably to the 
employés, who get an advance in wages. Happily, 
therefore, the dispute is at an end. 





The “‘ lock-out’ at the Graigola Patent Fuel Works, 
at Swansea, which has been going on for some time, 
continues. The men refused the terms offered them 
by the employers, and the prospects of a settlement 
are not very great. An effort is, however, being made 
to bring about a conference. Meanwhile the men are 
appealing to other trades for financial support in re- 
sisting the employers’ terms. 





The unfortunate dispute in the cotton trade was not 
settled at the recent conference, though it lasted for 
four hours. The employers state that the men de- 
manded an advance of 25 per cent. as a preliminary 
to the consideration of details. The employers refused 
this, but were apparently willing to arrange for a uniform 
list, on the average rates in North and East Lancashire. 
In the Nelson district matters point to a crisis, for at 
three firms out of 17 notices of stoppage of work have 
been given. The men demand the “ Chesley tices,” 
which are from 2 to 14 per cent. higher than at Nelson. 
The other firms only require seven days’ notice, so 
that all will stop at the same time if the terms are not 
acceded to, or adjusted on some basis of compromise. 
Some 2000 looms are affected by the notices given, 
and a large number of others will be affected if the 
dispute ends in a strike. It is feared that the dispute 
will cover a wide area, for both sides are well organised, 
and are rather stubborn when the gauge of actual war 
is thrown down, 





The Labour Congress which met in Belgium last 
week was more political than social or industrial. 
The resolutions passed had reference to national, free, 
compulsory, and undenominational education, the 
recognition of civil — between the sexes, di- 
vorce, and legitimacy of children, liberty of the press, 
abolition of standing armies and of hereditary privi- 
leges, and the establishment of a Democratic Republic 





In the matter of programmes the Belgians beat even 
the British Socialist, 





The progress of the policy of trade union rates of 
wages in connection with local bodies is continuous. 
The matter has been brought before the Asylums Board, 
and has been referred to the general purposes com- 
mittee. Meanwhile the Rotherhithe Vestry have con- 
sented to give trade union rates, and have raised the 
—— of the labourers in their employ to 64d. per 

our. 





The London and South-Western Railway Company’s 
employés are petitioning for extra pay for Sunday 
work. Considering the duty these men have to per- 
form, and the general rise in wages in various indus- 
tries, it is expected that the company will give a 
kindly consideration to the petition. 


Further arrangements have been completed as 
regards the eight hours in Government factories and 
dockyards, and now the system may be said to have 
become general. But in a few cases the arrangements 
are not complete. It is probable that some further 
consideration will be given to certain underpaid men 
in those two branches of the public service. But 
such changes take time, and require money, and the 
state of the Exchequer is not quite as good as it might 
be just now. 





The audit, under the sliding scale, in the South 
Wales and Monmouthshire coal trade gives an advance 
of 3? per cent. in wages to the miners. The rates of 
pay are still very much below those in the federation 

istricts, but the Welsh miners lost no time and no 

y by the strike, except in some isolated cases, There 
is some little uncertainty as to the course the men 
generally will take about the sliding scale, for some 
discontent still exists as to its operation. 

In the Forest of Dean a 10 per cent. reduction has 
been agreed to without much fuss, and the men 
generally take itin good part. Any attempt at resist- 
ance was held to be futile, and the miners could not 
very well appeal to the federation for support. It 
was thought that the reduction would help to give a 
spurt to trade, but there are no signs of improvement, 
and, generally speaking, there is more play than work. 
‘* Play-day ” is rather a dire necessity than a pleasure. 

In Yorkshire the coal trade is better, as indeed the 
iron and steel industries, and all other large coal-con- 
suming trades, are, so that men generally are fairly 
well off for work. There are some small disputes in 
the district, but generally labour questions are quiet. 
There is nothing yet to report as regards the joint 
committee; presumably the matters are being con- 
sidered by the chairmen and by the two bodies. 

In nearly all the chief colliery districts the men had 
a full week’s holiday. Trade was not pressing, and if 
a play-week is to be had, it is better to take it at holiday 
time, when other people are enjoying themselves, In 
some districts they held meetings, had tea-parties, and 
otherwise met for social intercourse. As a general 
rule, those assemblies are well-conducted and orderly, 
and not a few are of a religious character. There is 
one notable factin connection with miners’ associations 
in all parts of the country, namely, that a large pro- 
portion of the leaders are men engaged in religious 
work, as local preachers, Sunday-school teachers, and 
temperance lecturers. Doubtless these men exercise a 
good restraining influence on the men in the various 
districts. 





ENGINEERING IN DENMARK.—The large shipping and 


engineering firm of Burmeister and Wain, Copenhagen, 
has not had what is considered a very satisfactory year 
during 1893, the amount of work having been very irregular. 


At the beginning of the year the company employed 1811 
hands, but a number of men had been discharged, and at 
the end of the year the total number of hands employed 
had fallen to 1268. In order to assist those who had been 
discharged, these men had been paid either the whole or 
rt of the capital they had in the company’s pension fund. 
The —_— contract of the year was the Russian Im- 
perial yacht Standard, the cost of which will amount to 
some 300,000/. The company has decided to build a la 
dry dock, towards which the local authorities pay 20,000, 
whilst the expense for the company will be some 55,0001. 
This dock will be able to receive almost all the vessels 
likely to enter the Baltic. During 1893 the company 
delivered the four steamers Thyra, F'rode, Danmark, and 
Séderhamn, the latter toa Hamburg owner. The com- 
ny further engined the Danish warships Skjold and 
Freimdal, and delivered a considerable amount of plant 
r factories. The gross profits for 1893 
were about 41,500/., or rather more than 2000/. less than 
for the previous year. Expenses were 21,200/., or 13002. 
less than the previous year. The net profits for 1893 were 
about 20,300/., or some 700/. less than the previous year. 
The old pension fund of the company amounted 
to 891,924kr., or about 50,000/., and the members 
amounted to 1109 persons. The fund receives from class 
A 1.52 per cent., and from class B 4.40 per cent. of the 
weekly wages, and in addition to the latter one-fifth of the 
reserve fund. ; 


to the Danish su 





AN EARLY CYLINDRICAL MARINE 
BOILER. 


In connection with the discussion of the paper read 
at the recent meeting of the Institution of Naval Archi- 
tects by Mr. James Howden, Glasgow, on the subject 
of ‘‘Cylindrical versus Water-Tube Boilers,” the 
question of the origin of the cylindrical boiler was in- 
cidentally raised, the author of the paper having 
claimed that Glasgow was the birthplace in 1862 of the 
Scotch cylindrical boiler, while Mr. A. E. Seaton, 
Hull, stated that Messrs. John Penn and Sons, Green- 
wich, in 1853 constructed a cylindrical boiler for the 
s.8. Malacca. Subsequently, in his letter to Enct- 
NEERING, published last week (see page 425 ante), 
Mr. Howden returns to the subject, contending that 
the Malacca’s boilers were of the Navy type, not the 
orthodox Scotch cylindrical boiler, and it will there- 
fore interest our readers to study the illustration of 
these boilers published on the next page. The Malacca’s 
boilers were constructed for a working pressure of 
60 lb. to the square inch. They were 9 ft. 6 in. in 
diameter, 14 ft. long, and had five furnaces 2 ft. 6 in. 
in diameter. The Malacca was tried in Stokes Bay in 
October, 1854, and the engines, which were of the 
trunk non-condensing type, indicated on the trial 692 
horse-power. Ona subsequent trial on the Thames 
in February, 1860, the boilers are reported to have 
primed excessively, but this was found to have dis- 
appeared in subsequent trials in July of the same year. 

ere were nine other naval ships fitted with ma- 
chinery at about the same time as the Malacca. 





A New BrincE Across THE RuinzE.—A new bridge 
over the Rhine will be built at Strasburg, between that 
town and Kehl. The province of Alsace, the Grand 
Duchy of Baden, and several of the large towns of the 
district, will pay a portion of the cost, which is calcu- 
lated at 1,760,000 marks, or about 88,0000. 





THE ANNUAL NUMBER OF WorRKING Days IN VARIOUS 
CountTRIES.—The aver: number of working days in 
various countries is as follows: In Russia, 267 ; in Eng- 
land 278 ; in Spain, 290; in Austria, 295; in Italy, 298 ; in 
Bavaria and Belgium, 300; in Saxony and France, 302; in 
Denmark, Norway, and Switzerland, 303; in Prussia, 305; 
in Holland and North America, 308 ; and in Hungary, 312. 
One conclusion, at least, can be drawn from these figures, 
viz, that the number of working days of a country has 
nothing to do with its national wealth. 





ANOTHER GREAT AMERICAN Bripex.—A steel railroad 
and wagon drawbridge, which is to be used by the Chicago 
Burlington, and Quincy, and the Chicago, Rock Island, an 
Pacific Railroads for crossing the Missouri at Leaven- 
worth, Kansas, was used by the Burlington line for the 
first time on January 1. e bridge proper—that is, the 
portion constructed of steel and iron resting on masonry 
piers, and extending across the main channel of the river 
—consists of one draw-span, 440 ft. in length, and two 
fixed spans of about 330 ft. in length each, making a total 
length of about 1100 ft. The spans are supported on five 
masonry — the extreme east and west piers resting on 
pile foundations, the three interior piers, including the 
pivot pier under the draw-span, being built on pneumatic 
caisson piers extending down to rock, which is penetrated 
some distance by the cutting edges of the caissons. The 
five piers comprising the substructure contain 2200 yards 
of masonry, and the foundations under them 3000 yards 
of concrete, caisson measurement, there being included in 
this measurement 400,000 ft. of timber and 100 tons of 
iron and steel. The bridge was completed under the 
direction of Mr. G. 8. Morison, engineer, of Chicago. 





RvussIAN AND AMERICAN PETROLEUM.—The respective 
consumption of American and Russian petroleum in the 
various countries is, according to recent statistics, as 
follows : . 

American, Russian. 


per cent, per cent. 
Germany, Belgium, and Holland 90 10 
Austria-Hungary ... ye . = 100 
Turkey aos as ss ae Z 99 
Italy ... oe cs 62 38 
Spain and Portugal 100 _— 
France aR ip ee 77 23 
Great Britain and Ireland 68 31 
India... ee aes Gas a 62 
China... ae ie Ee va | UE 29 
Japan 75 25 


Of the world’s consumption of petroleum, about 58 per 
cent. is American, and about 42 per cent. Russian 
petroleum. The following Table shows the decline in 
the price of American petroleum during the last eleven 
years : 


Cents. 
1883 8.14 
1884 8.28 
1885 7.86 
1886 7.06 
1887 6.75 
1888 7.50 
1889 7.19 
1890 7.33 
1891 6.85 
1892 6.06 
1893 5.25 
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LEAVES FROM A LABORATORY NOTE- 
BOOK.* 


By Professor Vivian B. Lewss, F.I.C., F.C.S., Royal 
Naval College, Associate Member of Council. 

(a) Some Points Affecting the Transmission of Heat in 
Steam Boilers.—The calculated evaporative value of the 
fuel used in the furnaces of steam boilers, and also the 
value obtained by calorimetric tests, is invariably far 
higher than the evaporative power as found in actual 
working ; the difference in many cases amounting to 
over 40 per cent.; this result being due to a large number 
of different causes which the constructor of marine 
boilers has for years been trying to overcome. 

Amongst these are, loss of heat by radiation from the 
exposed surfaces of the boiler, improper regulation of the 
air supply, and incrustation in the boiler reducing the 
conducting power of the plates; but I think there is yet 
another cause which has been overlooked, and to which 
I wish to draw the attention of marine engineers. 

As early as 1876, Heumann, in his researches upon the 
causes of luminosity in flame, found that no flame was in 
contact with a cool surface ex to its action, and 
that a bar of cold metal plunged into a flame extinguished 
the flame gases in its immediate vicinity, leaving an area 
in which no combustion took place, but which grew less 
and less as the metal became heated, until the rod had 
acquired nearly the same temperature as the flame itself, 
when contact between the two was completed. 

Before I knew that this work had been done, I had 
noticed the same phenomenon, and had made experi- 
ments which led me to the same conclusion. 

In all analyses of flue gases a certain proportion of un- 
burnt combustible constituents will be found to still exist, 
and there is no doubt that the chief cause of this is to be 
found in the fact that the flame, which plays along the 
upper part of a boiler furnace, and which heats the fur- 
nace crowns, combustion chambers, and tubes of the 
boiler, is cooled by contact with the boiler plates to such 
an extent that it is extinguished, leaving a thin layer of 
unburnt gas mixed with the products of combustion 
between the source of heat and the plate ; and inasmuch 
as the plates on their exterior surface will only rise in 
temperature a degree or two above the temperature of the 
water within the boiler, you will never have, under 
normal conditions, boiler plates heated to a temperature 
higher than 200 deg. Cent., whilst the flame has a tem- 





* Paper read before the Institution of Naval Architects. 
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perature of over 1900 deg. Cent.; the result being that a 

layer of non-conducting gas is always present, and checks 

the transmission from the burning fuel to the water 

w.thin the boiler, whilst the unburnt gas creeping ~— 

the Hear will, to a great extent, escape combustion, an 
t 


by this dual action, leads to a very considerable dimi- 
— in the evaporative value to be obtained from the 
uel. 

I have made a large number of experiments upon the 
amount of combustible constituents so escaping. 

In making any experiments upon the composition of 
these checked products of combustion, it is evident that 
the smaller the admixture of air the better, as the diffi- 
culties of analysis increase with dilution. After many 
attempts to devise a furm of apparatus which would allow 
the products of combustion to be collected, without at 
the same time giving too great an admixture of air, or 
interfering with the process of combustion going on, I at 
length came to the conclusion that the best form of ap- 
—_— to use was a tin-lined copper pot, fitted with a 
alse bottom, which gave a space of 1 in. between the 
two bottoms. A circular aperture 24 in. in diameter was 
then cut in the centre of the false bottom, whilst a small 
exit tube 4 in. in diameter was fitted into the side of this 
lower compartment. On now putting a known volume 
of water at 0 deg. Cent. into the vessel, and placing a 
Bunsen burner with a flame of carefully regulated size 
below it, so as to allow the flame to pass through the hole 
in the false bottom and impinge upon the bottom of the 
vessel itself, it was possible to draw off the products of 
combustion from the exit tube at the side, without having 
a larger volume of air than necessary mixed with it. The 

ases on leaving this tube were first passed through care- 
fally repared fused calcic chloride, which had been pre- 
view treated with carbon dioxide to prevent any free 
alkali being present, and the increase in weight of these 
tubes gives the water vapour produced by the combustion, 
The gas then passed on through tubes containing caustic 
potash, to absorb carbon dioxide, and then through a 
tube in which a sample could be taken for determination 
of the oxygen, whilst the acetylene was next estimated 
by passing the gas through two absorption flasks con- 
taining ammoniacal silver nitrate, an absorption flask 
containing sulphuric acid to take up any ammonia, and a 
drying re Next to these came a palladium asbestos 
tube heated to 220 deg. Cent. in a paraffin bath, and the 
U-tubes containing the calcic chloride and caustic potash 
for estimating the water sonar and carbon dioxide formed 
by the combustion of hydrogen, whilst again beyond 
these came a tube of platinised pumice heated by a flat 








Section through centre oF Boiler: 


flame burner nearly to the softening point of the com 
bustion tube, the water and the carbon dioxide formed 
by the combustion of the methane being estimated in the 
usual way ; beyond these tubes came a trap tube of 
calcic chloride, and, finally, aspirating vessels, in which 
the volume of gas sucked through could be measured, 
giving the total volume of products of combustion drawn 
through. An experiment tried with this apparatus on a 
mixture of known composition showed that an excess of 
oxygen must be mixed with the products of combustion 
in order to give satisfactory results with such low forms 
of combustion as those taking place in the palladium 
asbestos tube, and a carefully measured quantity of pure 
oxygen was therefore made to flow in at a steady rate 
to the second acetylene absorption bottle so as to mingle 
with the products of combustion before passing over the 
palladium asbestos, the gas being kept in a carefully 
gana glass mgr oe so that the volume used could 

subtracted from the total volume of gases after 
correcting for the amount used in the various com- 
bustions. In this way, the products given off when the 
vessel was heated to a point 4in. above the inner zone of 
the flame, and also at the tip of the flame, were deter- 
mined with the following results : 


Gases Escaping during Checked Combustion. 





Bunsen Flame. Luminous Flame. 











| Inner. Outer. Inner. Outer. 
Nitrogen | 75.75 79.19 77.52 69.41 
Water vapour | 13.47 14 39 11.80 19.24 
Carbon dioxide 2.99 5.13 4.93 8.38 
+» monoxide 3.69 Nil 2.45 2.53 
Marsh gas 0.51 0.31 0.95 0.39; 
Acetylene 0.04 Nil 0.27 Nil 
Hydrogen 3.55 0.48 2.08 Nil 
SE 
| 100.00 100.00 | 100.00 


100.00 | 





These results show very clearly that unless the com- 
bustion of the flame is comple before it touches the 
furnace crowns, there will be a considerable loss, due to 
the ge of unconsumed gases from the extinguished 
flame. his will also take place in the combustion 
chamber, whilst the flame passing into the tubes will be 

ut out, and affected to a far more serious extent, the un- 

t gases so escaping burning when they come once 
more in contact with air away frcm the cooling ‘nfl ence 
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of the boiler, and causing a flame on the top of the funnel, 
and adding to the high temperatures in the funnel itself. 

The loss of heat due to such layers of extinguished gas 
has been for some time recognised by the more advanced 
makers of gas-heating apparatus, and Mr. Thomas 
Fletcher, of Warrington, has, to a great extent, overcome 
this trouble in vessels used for cookin purposes and 
heated with gas, by fixing projecting studs and ridges to 
the bottoms ; these being heated up toa high temperature, 
allow of the complete combustion of the flame gases, 
whilst the heat is conducted away sufficiently rapidly to 
prevent the burning away of the metal studs. 

Using copper rods for this purpose, Mr. Fletcher regu- 
lates the length of the studs to four times their diameter, 
and with a vessel so fitted it was found that with a high- 
pressure gas burner th2 duty was increased by nearly 
40 per cent. 

Any such increase as this in the marine boiler furnace 
would, of course, be impossible, because so much of the 
work is being done by radiant heat from the fuel ; whilst 
in using the gas flame it is practically only the heating 
effect of the flame on the plate and the transmission of 
that heat by conduction to the water which is acting. 

Itis very difficult to come to any conclusion as to the 
amount of heat lost in this way, but where you have the 
fuel burnt in a simple form of boiler I think the loss of 
evaporative power due to the layer of non-conducting gas 
between the flame and the furnace crown may be taken at 
10 = cent., and my reason for adopting this number is 
as follows: 

Coal may be looked upon as containing several con- 
stituents : 

(a) Fixed carbon ; 

(6) Hydrocarbons, much resembling solid paraffin ; 

(c) Compounds of carbon with hydrogen, oxygen, and 
nitrogen. 

It is impossible, without knowing the heat changes 
which took place during the formation of these substances, 
to calculate the calorific value or the evaporative power 
of a coal, and all such calculations vary very considerably 
from the results obtained in practice, and also from the 
figures obtained in carefully conducted calorimetric deter- 
minations. 

When, however, the evaporative power of a coal is 
determined in the calorimeter, the result obtained is often 
higher than the calculated result, which points to the 
hydrocarbons in the coal being endothermic compounds, 
which evolve heat during their decomposition, instead of 
absorbing it, as in the majority of cases; and the error in 
the calculation is, therefore, probably placing the actual 
evaporative power too low. With the results obtained 
in practice, however, the evaporative power is always 
far below the calculated efficiency, and this loss is, there- 
fore, manifestly due to loss of heat by such causes as that 
which I have now brought before you. 

If we now take two samples of coal which burn with a 
large amount of fiame, and also the coke obtained from 
these coals, and contrast the difference between the 
calculated result and the actual results obtained in prac- 
tice, we find that the coke has an evaporative power 10 

r cent. nearer to the calculated evaporative power than 
18 the case with the coal from which the coke is formed, 
and inasmuch as the only difference between the coal and 
the coke is that the one burns with a long flame, which 
comes freely in contact with the furnace crowns, whilst 
the other burns with but little flame, it is reasonable to 
re that the 10 per cent. nearer approach to the 

culated evaporative power is due to the elimination of 
the loss by extinction and the formation of the non-con- 
conducting layer. 

In order to explain more fully what I mean, we will 
take the case of two bituminous coals and the coke derived 
from them, which were analysed by Mr. Lewis Wright, 
and afterwards tested for evaporative power. 




















a Top iend Yorkshire Cannel _ Silkstone 

Cannel, Silkstone. Coke. Coke. 

Carbon - 67.0 79.0 80.1 890 
Hydrogen .. 5.6 5.2 06 1.0 
Nitrogen 1.2 15 1.3 10 
Sulphur 1.0 1.5 0.4 1.2 
Mo’'sture 7.6 4.0 4.1 1.2 
Ash .. ee 6.6 2.8 11.9 5.2 
Oxygen... 11.0 6.0 1.6 14 
100.0 100.0 100.0 100.0 


Evaporative Power in Pounds of Water per Pound of Coal, 


| Per 





= , Calcu- 
Actual.  Iated. | Cent. 
Nottingham top hard cannel coal. | 8.78 12.27 71.56 
Yorkshire Silkstone coal.. ae 10.01 14.24 70.30 
Top bard cannel coke ai 9.91 12,23 81.03 
Silkstone gas coke .. 1115 13.83 80.62 


A large number of experiments made in 1890-91 so im- 
pressed me with the importance of this subject, that I 
went fully into the matter with Mr. Ernest Gearing, with 
a view to devising some method by which the efficiency 
of the marine boiler might be increased by as far as pos- 
sible eliminating this source of loss. 

One of the great improvements in furnaces made in late 
years has been the corrugated flue, which, by increasing 
the heating surface, increased the evaporative efficiency 
of the boiler, and the idea naturally arose of as far as pos- 





sible doing this, whilst at the same time completing the 
combustion in contact with the plates. 

In order to do this, the furnace flues and combustion 
chamber are constructed of a number of connected tubes 





or rings, each formed at the ends with inwardly and out- 
wardly projecting flanges, so that each tube is |———! 
shaped when seen in longitudinal section ; these sections 
are riveted together, and impart great strength and resist- 
ance to collapse, enabling the screwed stays commonly 
used in the combustion chamber to be dispensed with, 
thus leaving the furnace and combustion chambers more 
free to expand and contract when under steam, and when 
the fires are being urged by forced draught, without un- 
duly straining the tube-plates and the shell of the boiler. 

Built up in this composite manner, the furnace flues 
and combustion chambers present projecting ridges to the 
action of the flame, which rapidly being heated up to a 
high temperature, allow of the completion of combustion, | 
whilst they also bafie any attempt on the part of the gas | 
to escape along the crown of the furnace. If these ridges | 
were only on the external surface, it is probable that they 
would soon be burnt away ; but, being in direct contact | 
with the flanges projecting into the water space, a large | 
conducting surface is provided, which prevents them | 
reaching the temperature at which they aredestroyed. | 

Greater protection can be provided, and also more com- | 
plete combustion obtained, by fitting over them grooved | 
firebricks, which are keyed into position, each brick being | 
formed with a groove or channel, into which the flanges | 
of two adjacent tubes fit. They prevent the direct impact 
of the flame on the metal, and themselves get heated to a 
very high temperature, and help the transmission of heat 
by radiation. ; 

Underneath the firebars the inwardly projecting flanges 
in the ashpit may be covered with a sheet-iron tray, which 
can be removed with the ashes, or, if preferred, they can 
be cast solid with fireclay. 

An experiment was tried by Mr. Gearing, at the Leeds 
Forge, in which the evaporative power of a flanged flue, 
fitted through an open water tank, was contrasted with 
the evaporative power of a Fox’s corrugated flue, and also 
a plain flue, the result being that the corrugated flue gave 
an increase of 4.6 per cent. over the plain flue, and the 
flanged flue 6.2 per cent., no sign of injury to the flanges 
being noticeable. 

b. On the Spontaneous Heating of Coal.—In 1890 I read 
a paper before this Institute in which I pointed out that 
the causes which led to the spontaneous ignition of coal in 
bulk were that the carbon of the coal absorbed oxygen, 
which was chemically more active than the oxygen 
present in the atmosphere, owing to its compression in 
the pores of the carbon, and that it then attacked the 
hydrocarbons of the coal, and so generated heat, which, 
being prevented from escaping by the large mass of non- 
conducting material surrounding the spot where the 
action was taking place, caused a rapid increase in tem- 
perature, which in turn increased the chemical action, so 
that the igniting point of the coal was occasionally 
reached, and I also showed that the old theory of the 
ignition being due to the oxidation of the sulphur of the 
pyrites in the coal was not tenable. 

Since then I have had the opportunity of investigating 
the composition of the gases given off during the spon- 
taneous heating of large masses of coal, and the results 
obtained fully bear out the facts which I then brought 

fore you. 

A large coal store belonging to the South Metropolitan 
Gas Company had heated, and the smell which was given 
off from the surface of the coal was manifestly due to the 
scorching of organic matter, being almost identical with 
the smell obtained when a piece of wood is lightly 
charred, the smell also being accentuated by a small 
quantity of sulphuretted hydrogen evolved at the same 
time. 

A tube was passed into the mass of coal, close to the 
heated portion, and the gases which were being disen- 
gaged were withdrawn through it by means of an aspi- 
rator for analysis. The gas when analysed was found to 
have the following composition : 











Per Cent. 
Carbon dioxide 13.15 
ee monoxide... 4.00 
Oxygen... is ne 1.31 
Unsaturated hydrocarbons nil 
Saturated hydrocarbons... - 5.10 
Sulphuretted hydrogen ... distinct trace 
Sulphur dioxide oi ni 
Nitrogen 76.44 
100.00 


A considerable quantity of light oil and water deposited 
in the tube. This oil began to distil at 92 deg. Cent., and 
had a smell similar to that of wood naphtha. 

These results show apes that the heating is due to 
oxidation of the carbon and hydrogen present, as demon- 
strated by the presence of carbon dioxide and water, and 
not in any way to oxidation of the sulphur, as otherwise 
sulphur dioxide would have been found in the gases which 
were being evolved, and sulphuretted hydrogen could not 
have been produced. 

c. The Corrosion of Steel and Iron Plates near Boilers. 
—In investigating the corrosion taking place in various 
parts of iron and steel ships, rusting appears to be much 
more rapid where the temperature is increased b 





proximity to the boiler than in other parts of the vessel, 
this being especially the case in steel ships. 

The rusting of iron is a definite chemical action, due to 
the conjoint action of air, moisture, and carbon dioxide 
upon the metal, and the increased rate of action observed | 
may be due either to increase in chemical action — 
about by local increase in temperature, or it may be due | 
to galvanic action set up between portions of the same | 
metal at different temperatures. 

The fact that the double bottom plates near the boiler 
corrode more rapidly than similar plates in other parts of 








the vessel is an undoubted fact, and the increase in tem- 





rature near the boiler is the only factor of difference. 
t is also to be noted that the plates at the bottom of the 
cellular spaces which are kept cool by contact with the 
sea water do not corrode, and cases are not wanting in 
which parts of a plate, which get locally warmer than 
other parts, although the difference can only be a few 
degrees, corrode much more rapidly than the cooler 
portions. 3 
In order to determine whether this local action was due 
to increase of chemical or to galvanic action, plates of 
basic Bessemer steel, charcoal iron, and Siemens-Martin 
steel, 7 in. by 3.5in. by 4 in., were placed on astand over 
the surface of water in large glass jars, one set being kept 
as cool as possible, a second set at a moderate tempera- 
ture, and the third set at a warm temperature, and, after 
= — exposure to saturated air, the results were ag 
ollows : 


Increase in Weight of Iron Plates, 7 In. by 3.5 In. by 4 In., 
in 79 Days’ Exposure to Moist Air. 





! 
| Medium. 














— Cold. Warm. 
grammes | grammes grammes 
Basic Bessemer steel 010 0.07 0 06 
Siemens-Martin ,, ..| 0.08 | 0.04 0.04 
Charcoa iron re = x = ee é _ ™ 
si Jf eg. C. 15.6deg.C. 27 deg. C. 
Average temperature (48 2deg. F.) 60deg. F. 80 deg. F. 
Weight of Rust Formed. 
| grammes | grammes | grammes 
Basic Bessemer s‘eel 0.33 } 0.23 | 0.20 
Siemens-Martin ,, 0.10 | 0.13 | 0.13 
Charcoal iron es 0.10 | 0.17 0.13 


These experiments showing clearly that the increase in 
corrosion found is not due to the acceleration of chemical 
action due to increase of temperature near the boilers. 

The double bottom plates and the outer plates of the 
vessel are in metallic contact by means of stays, and the 
bilge water will in most cases provide a saline solution 
through which the current can freely flow, and under 
these conditions it seems highly probable that the action 
of hot moist air upon the plates nearest the boiler may 
set up a galvanic current with the cold plates in contact 
with the sea, in which the hot plates would play the part 
of the positive metal, and thus become rapidly corroded. 

In order to ascertain if this were so, a piece of steel wire 
4 in. in diameter was cut into lengths of 3 ft. each ; one 
end of each wire was then dipped into sea water contained 
in the bend of a large U-tube, whilst the other ends of the 
wires were connected to a key and Thompson’s reflecting 
galvanometer. On now blowing air through water just 
below the boiling point, and bringing the warm moist air 
in contact with one piece of steel by means of a tubulure 
in one limb of the U-tube, a strong current was set up, 
which flowed through the sea water from the metal in 
warm moist air to the metal in normal air—i.e., the warmer 
metal became strongly positive, and corroded so quickly 
that the solution in contact with it became discoloured. 
I think these experiments clearly show that the rapid 
corrosion found in the double bottoms near the boilers or 
other source of heat is due to galvanic action, and not to 
rise of temperature simply increasing chemical activity ; 
but it must also be borne in mind that when the fires are 
clinkered and the ashes are drawn and quenched with 
water, especially if sea’ water be used, gases having a 
corrosive action on metals are very apt to be liberated, 
and probably tend to increase the corrosion found near 
the boilers. 


TELEGRAPHIC COMMUNICATION BY 
INDUCTION BY MEANS OF COILS.* 


By Mr. CHarizs A. we, B. Se, F.R.S.E, 
. . Inst. C.E. 

In 1892 I suggested that communication could be estab- 
lished between ship and ship by means of coils (Fig. 1), 
and as a trial of the system, on a aioe scale, has recently 
been made, with a view of establishing communication 
between North Unst lighthouse, situated on Muckle 
Flugga (Fig. 2), and the mainland, a record of the trials 
ma of interest. ; 

he induction of one spiral on another has been long 
known, but with a very strong battery current it has been 
found impossible to bridge a greater distance than 100 
yards,t so that as a means of practical communication it 
was impossible. It has also been long known that com- 
munication could be established by means of parallel 
wires ; and for many years this system has been under dis- 
cussion, and only last month a series of elaborate experi- 
ments at Loch Ness has been made by Mr. Preece on this 
rallel wire system, on the most approved methods ; but 
trust to be able to show that the parallel wire system 
must give place to the method of communicating by coils. 

It is evident that if two coils are placed so that their 
axes are coincident, their planes being parallel, or if they 
be placed so that their planes are in the same plane, 
they will be in good positions to expect electric currents 
sent in one to be apparent by induction in the other. _ 

For a given diameter, and where the electrical energy is 
small and the number of turns small, the first position is 
best ; but where the energy is great and the number of 
turns great, in fact, when it is wished to carry the induc- 
tion to many times the diameter of the coils, then it will 
be found that it is better to let the two coils be in the same 
plane, as when the axes are coincident, and the coils a 
great distance apart in comparison with the diameter, the 
difference of distance from one side of the coil, say top of 
primary coil to top and bottom of secondary, es 








* Paper read before the Royal Society of Edinburgh. 
+ Journal of the Society of Arts, vol. xlii., page 274. 
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almost a vanishing quantity ; whereas, when the coils are 
lying on their side in the same plane, the difference of 
distance from back of primary to back of secondary, and 
from front of primary to front of secondary, does not fall 
off so fast, and consequently is more efficacious. ides, 
it becomes impracticable to erect coils of large diameter 
with their planes vertical, but it is easy to lay them on 
their sides. 

A number of experiments were made in the laboratory 
to discover the laws of the action of coils on each other, 
with the view of calculating the number of wires, the dia- 
meter of coils, the number of amp?res, and the resistance 
of the coils that would be necessary to communicate with 
Muckle Flugga, and, after a careful investigation, it was 
evident the gap of 800 yards could, with certainty, be 
bridged by a current of one ampere with coils of nine 
turns of Post Office wire in each coil, the coils being 200 
Me in diameter, and with two good telephones on the 

earing coil. 

Two coils, on Sa poles and insulators, were 
erected at Murrayfield, one coil being on the farm of 
Damhead, and the other on the farm at Saughton, and 
as nearly as was possible on a similar scale, and the coils 
of similar shape to what was wished at Muckle Flugga. 
On erecting the coils, communication was found impossible 
a to the induction currents from the lines from 
Edinburgh to Glasgow, the messages in those lines being 
quite easily read, although the coils were entirely in- 
sulated and were not earthed. The phonopore which 
the North British Railway Company have on their lines, 
kept up a nearly constant musical sound, which entirely 
prevented observations. On getting the phonopore 
stopped, it was found that 100 dry cells, with 1.2 ohms 
resistance each and 1.4 volts, gave good results, 
the observations being read with great ease in the 
secondary by means of two telephones. The cells were 
reduced in number down to fifteen, and messages could 
still easily be sent, the resistance of the primary being 
24 ohms, and the secondary no less than 260 ohms. Ifthe 
circuit had been of good iron, with soldered joints and 
well earthed, the resistance should have been only 60 
ohms. The induced current generated in the secondary 
would therefore be in the ratio of 480 to 210, or with 
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this enormous resistance, allowing for the resistance 
in the two telephones in multiple, we got practically only 
half the current we would have got if the line had been 
a permanent, in place of a temporary, one. 

A trial was made of the parallel wire system, and with 
20 cells the sound was not heard, and with 100 cells it was 
heard by me as a mere scratch in comparison with the 
sound with the coil system with 15 cells. A trial was 
made with phonopore, and the coils worked with 10 cells 
with perfect ease, and a message was received with only 
5 cells. S by means of Deckert’s transmitter was 
just possible, but it is believed that if the hearing circuit 
had been of less resistance it would have been easy to 


ear. 

It is difficult to understand how this system of coils, in 
opposition to the parallel wire system, has not been 
recognised as the best ; for assume that, with the arrange- 
ment we had, we heard equally with 100 cells by both 
systems, both having the same base (200 yards), then, by 
simply doubling the number of turns of wire on the 
primary by — on turns of thick wire, the effect 
would have m practically doubled, whereas by the 
parallel wire system there is nothing forit but to increase 
the battery power, which, for practical working, becomes 
an impossibility. The difficulty of the current is thus re- 
moved by using a number of turns of wire. It must 
always be borne in mind that the effect is the result 
of simply increasing the diameter, keeping current and 
resistance the same. The larger the diameter the better ; 
in fact, with a given length of wire, a straight one 
is the best. But this is not practice. What is wanted 
is to get induction at a great distance from a certain 
given base with a small battery power, and the laboratory 
experiments and the trials in the field show that the 
way to overcome the difficulty of the current is by 
using @ number of turns of wire. The secret of success 
is to apportion the resistance of primary and secondary, 
and the number of turns on each, toa practical battery 
power. 

1. Coil System.—At 870 yards from centre to centre of 
coils, averaging each 200 yards diameter, with nine turns 
of wire, it was found that with a phonopore messages 
were sent with five dry cells, the resistance in primary 
being 30 ohms and the resistance of secondary 260 ohms, 
the current being 0.23 ampere, which, with nine turns, 
gives 2 ampére turns. 

2. With a file as a make and break, it worked with 10 
cells, giving 0.4 ampere or 3.6 ampere turns, 








3. Parallel Wire System.—With a file as a make and 
break, and with parallel lines earthed, it was heard with 
100 cells, giving 1.1 ampere. 

The calculation of the diameter necessary to hear a 
given distance is simple, from the fact that the hearing 
distance is proportional to the square root of the diameter 
of one of the coils, or directly as the diameter of the two 
coils, so that with any given number of amperes and 
number of turns, to hear double the distance requires 
double the diameter of coils, and so on. 

There is one fact which seems to have been cleared up 
by these trials which has even this month been a subject 
of discussion in London, and that is whether or not the 
parallel wire system is induction or conduction ; and there 
is little room for doubt that to a large extent it is con- 
duction, in fact, that they act together ; and it will depend 
how the ends are earthed, or, in short, what is the distance 
bridged in comparison to the breadth of base, which pre- 
dominates. ere the wires are long in comparison with 
the distance bridged, conduction will be the main working 
factor, but when the base is small, and the distance 
bridged is large in comparison, induction will be the main 
factor, and the number of turns increases the effect. 

The primary coil was insulated in the Murrayfield 
trials, as at Muckle Flugga it must be so, and the 
secondary was earthed, as is most convenient at Muckle 
Flugga. When the secondary was also made a complete 
insulated metallic circuit, with eight turns of wire, there 
seemed to be little difference in the result. 

There is one other point to which reference must be 
made. Mr. Preece has been bap see the experiments 
brought before the Society on January 30, 1893, and he 
found, if rightly reported, that when the hearing wire was 
floating he got results, but when it was allowed to de- 
scend that no observations could be got. He attributes 
this to reflection from the surface of the water ; this, 
however, is unlikely, as the reason that no sounds were 
then heard was that the major part of the wire lay on an 
equipotential line. Electro-magnetic waves enter or 
leave salt water practically unimpaired, as the annexed 
diagram (Fig. 3) will show, where A is a wire suspended 
10 feet above salt water, and B is a wire sunk in salt 
water. On trial it was found, as stated in my paper read 
before this Society in January, 1893, that, there was no 
practical difference in air or salt water to the propagation 
of electro-magnetic waves, the distance to which waves 
went, 7.¢., the distance to which the currents could be 
heard, being immaterial whether the detector was sunk or 
in air. 

It has been attempted to be shown that the coil system 
is not only theoretically but practically the best; and I 
trust that we will soon hear of the Admiralty, &c., ex- 
ey with it, and ultimately putting it in practice. 

eantime my brother has recommended the Commis- 
sioners of Northern Lighthouses to erect the coil system 
at Muckle Flugga, and the Commissioners have approved, 
and I hope soon to hear of the erection of this novel 
a of communication at the most northern point of 
the British Isles, as well as on our warships, to assist 
in their manceuvring, by the establishment of instan- 
taneous communication unaffected by wind or weather. 

The es of the coil system to communication 
with light-vessels is obvious, viz., to moor the vessel in 
the ordinary way, and lay out from the shore a cable, and 
circle the area over which the lightship moorings will 
permit her to travel, by a coil of the cable the required 
diameter, which will + twice the length of her chain 
cable. On board the vessel there will be another coil of 
a number of turns of thick wire. 

Ten cells on the lightship and ten on the shore will be 
sufficient for the installation. The system erected at 
Kentish Knock and other light vessels is expensive in 
moorings, and is liable to derangement and requires 
special mooring, whereas by the coil system there 
can be no derangement, and the vessel can be moored 
in the ordinary way. A call arrangement and telephones 
complete the installation. 





RECENT EXPERIMENTS IN ARMOUR.* 


By Mr. C. E. Exxis, Associate, Managing Director 
of Messrs, John Brown and Co., Limited. 

Tue importance of any discoveries which will increase 
the defensive power of any given thickness of armour as 
disposed in modern battleships, is so great that no apology 
is needed for introducing this subject to the Institution. 
By the kindness of the Council I have been permitted to 
lay before the members a few remarks on the history of 
the latest developments of the attempts made by manu- 
facturers to furnish a plate equal to cope with the im- 
proved armour-piercing forged steel projectiles, which at 
one time threatened to cm all before them. The adop- 
tion of a new type of plate for three important battleships 
by the British Admiralty has brought the entire subject 
into considerable prominence, particularly in considera- 
tion of the extensive shipbuilding programme which is 
apparently admitted on all sides to be necessarily under- 
taken in this country. 3 ? 

I think the last paper of importance which was pre- 
sented to the Institution was that of M. Barba, the 


chief engineer of the Creusét Works, and was read in| pe 


March, 1891. In that paper, and in the comments upon 
it made at the meeting, the merits and demerits of steel 
as against compound armour were fully discussed, and I 
think I am not going too far in saying that the general 
opinion was that for all practical pu Ss compoun 
armour still held the field. It was felt that the acknow- 
ledged superiority of this type over steel in (1) offering 
greater resistance to projectiles of medium quality, as 
admitted by M. Barba himself, and (2) withstand- 


* Paper read before the Institution of Naval Architects, 





ing the attack of shot fired obliquely, was such that, in 
spite of the excellent results obtained both by Messrs. 
Schneider and by Messrs. Vickers in all-steel plates, the 
compound plate was, under all the circumstances, prefer- 
able. The then recent tests on board the Nettle, which 
were under review at this period, are, however, valuable 
at the present time, as forming a standpoint from which 
we can estimate the extent of later improvements. 

I take as examples the compound plate of Messrs. 
Cammell tested on March 24, 1888 ; and the steel plate 
of Messrs. Vickers tested on September 6, 1888. Hach 
trial was made under the ordinary Nettle conditions, 
The plates measured 8 ft. by 6 ft. by 104 in., and were 
attacked by the6-in. breechloading gun, firing three Holtzer 
projectiles of 100 lb. in weight, and two Palliser shot of 
98 lb., with a striking velocity in each case of 1976 foot- 
seconds, giving according to the Gavre formula a _— 
tion in wrought iron of 11 in., and according to De re’s 
formula of 13 in. The resistance of the compound plate 
to each of the Holtzer projectiles was about the same. 
Each of the shot stuck in the plate, being much split up, 
the base projecting in each case from 54 in. to 64 in. from 
the face, and bulges were formed at the back of the plate 
about 2 in. in height. The length of the Holtzer shot is 
174 in., and judging from the back of the plate and from 
the fact that the shot was somewhat set up, it is not un- 
reasonable to suppose that the penetration in each case 
would be from 9in. to10in. The plate developed several 
superficial cracks, but these were not at all serious. In 
the Vickers steel plate the penetrations were ascertainable 
in each case, being 13.5 in., 13in., and 13 in. respectively, 
with bulges at the back of the plate from 2} in. to 34 in. ; 
the projectiles rebounded entire, two of them being slightly 
distorted and set up. Three short through cracks were 
formed, but the plate remained entire. 1t is not neces- 
sary for my present purpose to consider the effect of the 
Palliser shots at these trials, beyond saying that each of 
the plates stocd up well against them. I have taken 
these plates as favourable illustrations of the armour of 
the period—1888-91—when M. Barba’s paper was read, 
and I shall now endeavour to show what increase of 
resisting power has been obtained in some of the later 
inventions or improvements in manufacture. 

Dealing first with steel plates, I must refer to some 
trials of Messrs. Charles Camme]l and Co., who, although 
fully occupied at the time with the manufacture 
of compound armour, achieved considerable success in 
their experiments with steel. Following up a successful 
trial of an all-steel plate at Portsmouth in May, 1888, 
they presented further plates for test in December, 1891, 
and in May, 1892, which were characterised by excellent 
quality of steel. Under the usual conditions of a Nettle 
trial, each of the plates successfully stopped all the pro- 
jectiles without any cracking whatever. The | agg 
tions, as might be expected, were considerable, the 
greatest being about 14 in., but there could be no doubt 
that a uniformly excellent plate had in each case been 
presented. The same firm was also successful in the 
manufacture of nickel steel plates, which were so largely 
used for the secondary armour of the Royal Sovereign 
class of battleship. The tests upon which these plates 
were selected were under the following conditions: The 
plate, 4 ft. by 4 ft. by 4in., was not backed, and was 
attacked by three Palliser 5-in. projectiles of 49 lb. in 
weight, with a velocity of 1200 ft. per second. In the 
most successful trials none of the shot perforated the 
plate, and no cracks were found. For this class of armour 
there can be no doubt that the alloy of nickel proved 
most beneficial, in providing the peculiar toughness re- 
quisite when the plate is unbacked. My own firm were 
also successful at the same trials, which were competitive, 
in producing good nickel steel plates, and were allowed, 
with Messrs. Cammell, to provide the secondary armour 
for the battleships above named. : 

An excellent plate, manufactured by Messrs. Vickers, 
was tested at Ochta in November, 1890; but, as the 
results of that trial are so well known, I pass on to give 
some particulars of the results achieved by the Conti- 
nental manufacturers in recent trials of steel armour. 

I regret I have no records of any of the plates of 
Messrs. Schneider other than those which have appeared 
in the public press. I wish, however, to refer to the 
Texel trial of August, 1893, when this firm was repre- 
sented. The conditions of the trial were the same as in 
the case of the Harveyed plates at the same trial (Nos. 
1, 2, and 3 in the Appendix),* and in the result Messrs, 
Schneider’s plate was perforated by two of the shots, but 
broke up two of the remaining three, one of these being 
fired with the highest velocity. The remaining shot, 
which was fired at the lowest velocity, rebounded intact. 
The plate, which appeared to have been face-hardened 
exhibited no cracks whatever. Another interesting trial 
of the nickel steel armour of the same firm was held in the 
summer of last year, when a test plate for the armour 
being made for the Tri Sviatitelia was very successful, 
The conditions of acceptance were that the plate should 
receive four blows from Holtzer projectiles of 317 lb. from 
a 9-in gun with a velocity of 1945 foot-seconds, without 
any portion of the plate pe broken off, while in no case 
was the base of the projectile allowed to penetrate the 
target toa depth of as much as7.8 in. Through cracks were 

rmitted. The plate measured 8 ft. by 8 ft. by 15.9 in., 
and from the account in The Engineer (September 15, 
1893), successfully passed these severe conditions, the 
greatest penetration being 14 in. No serious cracks were 


produced. F a 
d| The St. Chamond Company, in addition to some suc- 


cessful trials of Harveyed plates which are dealt with in 
the Appendix, has been pop successful in the pro- 
duction of a steel armour plate of great toughness and 
uniform character ; and I have the particulars of those 





* The Appendix will be published in a subsequent iesue, 
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trials where this is most apparent. In April and May, 
1892, a plate measuring 8 ft. 3 in. square and 104 in. in 
thickness, successfully withstood nine steel 6-in. projec- 
tiles weighing 100 lb. each, fired at a velocity of 2149 ft. 
per second, without being perforated and without any 
cracks whatever being formed, except in the bulges 
formed by the projectiles. Judging from the two cases 
where it was possible to measure them, the penetra- 
tion did not exceed 12fin. At the trial at Ochta in 
December, 1892, the same company exhibited a most 
interesting example of this class of armour. The plate 
measured 8 ft. by 8 ft. by 10 in., and six shots weigh- 
ing 87 lb. were fired at it from a 6-in. gun, at a velocity 
ranging from 2177 ft. to 2198 ft. per second. The 
penetration varied from 1l}in. to 12in., proving the 
uniform character of the steel, and no cracks what- 
ever appeared in the plate. The calculated perforation 
in wrought iron of the shot is, according to the Gavre for- 
mula, 11.7 in., and according to De Marre’s formula 
13.8 in. A further trial of a similar plate was made at 
Texel in August last, but as an account has so recently 
been given of the results in The Engineer (January 19, 
1894), it is not considered necessary to do more than to 
say that the Ochta resulta were fully confirmed. 

Another French firm, the Chatillon Commentry Com- 
pany, has devoted considerable attention to the manufac- 
ture of deck armour, with excellent results. I have the 
particulars of a trial where, in a plate of 5 ft. 34 in. by 
4 ft. ll in. by 2? in., nine 100-lb. shots were fired from a 
6-in, gun at a square in the centre of the plate, the side of 
the square measuring only 154 in. The velocity was, of 
course, low, being 535 ft. per second ; but the peculiarity 
of the trial was that only one fine crack was formed 
between two of the points of impact. The same firm 
have also been experimenting with Harveyed armour, 
with the satisfactory result mentioned below. 

Of the German manufacturers, Messrs. ney g exhibited 
at Chicago several excellent plates, of which I select two 
for illustration here. The first is a nickel steel plate 
measuring 12 ft. by 8 ft. by 15? in. Four Krupp’s steel 
and one chilled iron projectile, weighing 718 lb, each, 
were fired from a 12-in. gun, with a velocity of about 
1690 ft. a second. The chilled shot broke up and stuck 
in the plate, while the four steel projectiles were thrown 
back broken. The greatest penetration was 19.6 in., and 
the plate remained free from cracks. On March 13, 
1893, a 104-in. nickel steel plate (hardened) was tested 
with excellent results. Five Krupp’s steel projectiles 
were completely broken up without cracking the plate in 
any way. The particulars of the rounds are as follow: 
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Round 1 Round 2) 








Gun... | 6.9in. | 5.9 in, | 5.9in. | 8.26 in. 8.26 in. 
Weight of shot ../ 112 Ib. | 112 1b. | 112 1b. | 209 Ib, | 307 Ib. 

Velocity -. 1885 f.8.|2000 f.8, 2160 f.s |1727 f.8,' 1824 f.8. 
Not ) | Not 

‘ mea- s | mea- 
Penetration .. + (2.7 in.y | sur. (| 22-2in.| 45in. 5 nt 
able J t able 





The trial is interesting, inasmuch as the behaviour of the 
plates resembles close)y that of the Harveyed plate, but it 
is evident that the shot was considerably overmatched. 

The old-established firm of the Dillinger Huttenwerke 
Company has also given favourable examples of nickel 
steel armour, exhibiting the same absence of cracking 
which has characterised sc many of the trials of this class 
of armour. I append the particulars of the tests of two 
plates which are worthy of notice. 


Trial, February 9, 1893: 81 In. Nickel Steel. 


l ' l 




















Weight of | Velocity | 
Round. Projectile. Projectile in| in Foot- ree 

Pounds, Seconds, | 1" *8cnes. 

1 Steel, 6 in. 112 1554 | «10.5 

2 Do. 112 1543 10.8 

8 Steel, 8} in. 200 1454 | 115 

a Do. 210 1447 12.2 

6 |Chilled iron, 8}in.| 209 | 1442 | 9.6 

Trial, May 31, 1893: 154 In. Nickel Steel. 

1 Steel, 12 in, 714 | 1700 | 22.2 

2 Do. 715 1677 21,9 

8 Do. 714 166% 21.5 

4 Do. 714 1665 22 

6 Je 7i4 1701 12.5 





Steel plates are also being successfully manufactured in 
Russia, Italy, and in Austria; the firm of Witkowitz in 
the latter country having been recently successful in the 
Pola trials, An account of these trials has so recently 
appeared that I need not give any particulars. 

he above remarks show that. since the reading of 
M. Barba’s paper before the Iustitution, a consider- 
able impetus has been given to the manufacture of 
steel armour, and I have endeavoured to give the results 
of the best examples of each manufacturer's plates in order 
to show what progress has been made. It will be noticed 
that, with one or two exceptions, none of the plates are 
hard enough to break up armour-piercing projectiles, 
which is the special characteristic of the modern Harveyed 
armour yet to be noticed. As long ago as 1883, Admiral 
Acton, the Italian Minister of Marin in explaining to 
the Chamber of Deputies the reasons for the preference 
of the Government for compound armour to steel, said 
that if the face of the steel could be successfully hardened 
it might possibly be most successful in the future, and 
Captain Orde Browne, in the pages of the The Engineer, 
has for some time advocated the application to steel of 
the principle of hard faces and soft backs, as seen in com- 
pound armour. As will be seen, this desideratum has 
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now been obtained, but before examining the results of 
the trials of the new Harveyed plates, I must first treat 
of the experiments of compound armour-plate manufac- 
turers, subsequent to the trial of the standard plate of 

essrs, Cammell, above described. Although the ques- 
tion has apparently ceased to be of practical interest, a 
few instances of the improvements effected in increasing 
the hardness of the faces of compound armour may here 


be given. 
(To be continued.) 





BOILER EXPLOSION NEAR WALSINGHAM. 
Unver the provisions of the Boiler Explosion Acts, 
1882 and 1890, the Board of Trade recently held a formal 
investigation respecting an explosion which occurred on 
Tuesday, February 13, at Manor House Farm, Field 
Dalling, near Walsingham, belonging to Mr. John H. 
Pearson. The Commissioners were Mr. Howard Smith, 
barrister-at-law, and Mr. G. Fullerton Bell, consulting 
engineer. Mr. K. E. K. Gough conducted the investiga- 
tion on behalf of the Board of Trade. / 
Mr. Gough, in opening the proceedings, stated that in 
the year 1871 Mr. Pearson purchased of Messrs. Riches 
and Watts, of Norwich, a vertigal cylindrical multi- 
tubular boiler, with an engine attached and all the usual 
accessories, for the sum of 86/. In giving the order, the 
pressure at which the boiler was to be worked was not 
stipula’ Occasionally, Mr. Pearson attended to the 
working of the boiler and engine himself, but generally it 
was left to an engine-driver. The boiler, which had 
been a from time to time, was not insured, and 
no regular periodical examination had been made to 
ascertain its condition. In 1889, a man named Woolard, 
who was in the employ of Mr. J. J. Cornish, engineer, 
Walsingham, examined the firebox, and, it was stated, 
then found it in good order. Up to that time the boiler 
had been worked at 60 lb., but su uently the pressure 
had never been higher than 501b. From September to 
May each year the boiler was used about three times a 
week for farm purposes, and during the remainder of the 
year it was kept standing with water in it. The water 
used was stated to be good, and the boiler was only 
cleaned at longintervals, the last occasion having been about 
two years ago. At haif-past five o’clock on the morning 
of February 13, the fire was lighted, and shortly after seven 
the pressure gauge indicated about 501b. of steam. The 
engine was started, and about ten minutes afterwards the 


pressure went down to 40 lb, The attendant then stopped | 1894 


the engine to allow the pressure to rise, and it again went 
up to 501b., but on reaching that point the boiler ex- 
oded, severely injuring the attendant and slightly scald- 
ingalad. The boiler had since been examined by Mr. 
Brown, one of the engineer surveyors to the Board of 
Trade, who found the upper part of the firebox, which 
was originally # in. thick, reduced at the point of frac- 
ture to about ;);in. by external corrosion, while the 
pn were also considerably wasted internally. A care- 
ul examination by a qualified engineer would have 
— the thin plates in time to have prevented the ex- 
plosion. 

Mr. Pearson, the owner, deposed to purchasing the 
boiler in 1871, and was then told it could be worked up to 
70 lb., but it had never been necessary to use it to that 
pressure. He took a great interest in machinery, and 
the first two years he had the boiler and engine he drove 
them himself. About seven years ago he employed a 
man named Bullen, who had a “smattering” of engine- 
driving, as he had previously attended to thrashin 
machines, but he had no mechanical knowledge, and di 
not know anything about boilers. The boiler had been 
repaired from time to time, as the internal tubes had 
become corroded, or pitted, and allowed of a slight escape 
of water and steam. This occurred about once every four 
years, and, as he thought it was due to feeding with soft 
water, he gave instructions that water out of a pond 
should be used. The boiler was last repaired in 1889 by 
a man named Woolard, who then said it was perfectl 
safe. It had never been examined since then, nor had it 
been cleaned for the last two years. 

Mr. Gough: How did it come about that you used the 
boiler without examination from 1889 to February 1894, 
the time of the explosion? How long did you expect it 
to keep safe at 50 lb. pressure? 

Witness replied that he did not think there was any 
danger after what Woolard had said, as he told him the 
boiler might be worked with perfect safety at 501lb. He 
should have expected to see a bulging or leakage in 
the firebox to give him warning. 

In reply to Mr. Howard Smith, witness stated that his 
attention had never been called to the fact that boilers, 
to be safely worked, ought to be examined internally at 

lar intervals. 

ressed by Mr. Smith on this point, witness added that 
from what he had heard of the boiler he did not think an 
examination necessary. He fell into the error that all 
inexperienced people fell into with regard to machinery, 
viz., that he thought more about the engine than the 
boiler. If it were generally otherwise, he thought there 
would be fewer explosions. He had never instructed Mr. 
Cornish to examine the boiler except when he knew that 
some leakage was going on. 

Mr. Cornish, engineer, Walsingham, gave evidence 
respecting the repairs he had made to the boiler from 
time to time. Mr. Pearson olvege gave him instructions 
to do whatever was necessary. The repairs were made by 
his man Woolard, an experienced fitter who had been in 
his employ between twenty and thirty years. There 
were a great many boilers in the district used for agri- 
cultural purposes, but he was seldom asked to examine 
them except when repairs were needed. He had only 
examined two during the last two years, and his ch: 
for examining a boiler would be about half-a-guinea. Mr. 








Pearson never put any restrictions upon him as to what 
he was to do to the boiler in question. : 

Edgar Woolard, fitter, in the ag ed of Mr. Cornish, 

said he always understood that Mr. Pearson expected him 
to do whatever was requisite to the boiler and engine, but 
he was never instructed to inspect the boiler except at 
such times as it required repairs. He last repaired the 
boiler about four or five years ago, and on that occasion 
examined the firebox by means of a hand-hammer, and 
reported that it was in pretty fair condition, and, as he 
thought, safe at 50 lb. pressure. He very seldom made 
periodical inspections of boilers. Mr. Pearson always 
seemed very desirous of keeping everything in good 
repair. 
‘The evidence of the engine-driver, Bullen, who was too 
ill to attend the inquiry, was then read. He stated that 
when the boiler burst the pressure had reached 50 lb. by 
the gauge. He was shot violently out of the boiler-house 
through a window, and fell into the farmyard, receiving 
severe injuries. He had not noticed anything wrong 
with the boiler before the explosion, but the engine 
primed a good deal. 

Mr. George Edward Brown, engineer-surveyor to the 
Board of Trade, presented a report on his examination of 
the boiler, with sketches and photographs, taken after 
the explosion. Hegave a full description of the construc- 
tion of the boiler and its condition. @ plate on the left- 
hand side of the firebox was wasted, principally on the 
fire side, until at the edge of the fracture it was only from 
ay in. to 3; in. thick. Had a competent person examined 
the firebox shortly before the explosion, he must have seen 
that the plate was very thin. The boiler had probably 

n in a dangerous condition for a year or two. 

This concluded the evidence, and Mr. Gough then sub- 
mitted a list of questions on which he asked the Commis- 
sioners to pronounce an opinion. 

Mr. Pearson addre’ the Court in his own defence, 
and stated that he had stood by the boiler while it was 
being worked at 55 lb. or 56 1b., and therefore concluded 
that it was all right. There had, shortly before the ex- 
plosion, been a severe frost, and he was inclined to think 
that this had caused a bulge in the firebox, and so had 
weakened it. 

The Commissioner here drew attention to the fact that 
the plate was only »; in. thick, and said that this thinning 
could not be due to the frost. The question was whether 
Mr. Pearson was not to blame for omitting to have the 
boiler inspected between November, 1889, and February, 


Mr. Pearson urged, in reply, that he had always left 
the repairs in the hands of Woolard, in whom he had 
every confidence. It did not occur to him to have the 
boiler examined, because there was no sign of leakage. 
There was not a single owner of boilers in that locality 
who knew he was liable to be fined for not giving the 
Board of Trade notice of an explosion. He thought the 
Boiler Explosions Act ought to be circulated amongst 
steam users in the county through the police, who knew 
every one of them. 

Mr. Howard Smith agreed that this would be advis- 
able, but said there was no obligation on the part of the 
Government to make its Acts known to the people. The 
people were supposed to know all the provisions of an 
Act as soon as it was passed. 

After the Commissioners had deliberated in private, 
Mr. Howard Smith gave judgment, and in doing so re- 
ferred to the fact that the boiler had not been cleaned out 
for two years, and that since November, 1889, up to the 
day of tbe explosion it had never been examined by any 
person, competent or otherwise. The Court were of 
opinion that Bullen was a suitable person to attend the 
boiler, but that Mr. Pearson took no proper measures to 
insure that the boiler was being worked under safe con- 
ditions, inasmuch as it had not been examined for more 
than four years. It-was the duty of steam users to take 
care that their boilers were kept under reasonably safe 
conditions, so that neither their employés nor the public 
were injured. All boilers ought to be examined periodi- 
cally. He was surprised to learn that it was not the habit 
of steam users in that district to have their boilers in- 
spected by competent men at regular intervals. Were 
these examinations made, there would be fewer explosions, 
and it was remarkable that owners did not take this ver 
necessary precaution. He trusted this case would call 
the attention of owners in the district to the matter. He 
was bound to say that in his judgement Mr. Pearson was 
to blame for the explosion. 

Mr. Gough applied for an order that part of the costs 
of the investigation should be paid by Mr. Pearson. 

Mr. Howard Smith said the order on Mr. Pearson to 
pay part of the costs (sometimes ae spoken of as 
a fine) was made not so much to punish him as to call 

ublic attention to the importance of owners of steam 

ilers having them periodically inspected, so as to insure 
their safety. He would make an order on Mr. Pearson 
for the payment of 15/. towards the cost of the investiga- 
tion. He was glad to be able to say that Mr. Pearson 
had given him and his colleague all the assistance he 
possibly could, and had done his best to minimise the 
effects of the explosion. 

Mr. Pearson thanked the Commissioners for their kind- 
ness, and this concluded the inquiry. 





_ ANOTHER Mississipri Bripck.—Mr. Huntington, pre- 
sident of the Southern Pacific Railroad, has signed a con- 
tract with the Pheenixville Bridge Company for the con- 
struction of a bridge for the company’s line over the 
Mississippi near New Orleans. The bridge, which will 
cost 1,000,000/., will be 10,500 ft. long, with a double track. 
It will be built on the cantilever principle. The object 
of its construction is to give the Southern Pacific an all 
rail entrance into New Orleans, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE AOTS 1888—1888. 

The number of views given in the Specification Drawings is stated 
in each one; where Rone are mentioned, the Specification is 
not illustrated, 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

— ¥ Specifications may be obtained at the Patent Office 

ranch, 7 Cursitor-street, Chancery-lane, E.C., at the 


uniform price of 8d. 
The date of the advertisement of the acceptance of a complete 
speci ton is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
— may at any time within two months from the date of 
the advertisement of acceptance of a complete specification, 
ive notice at the Patent Office of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


GAS, &c., ENGINES. 


3332. J. W. Hartley and J. Kerr, Kilmarnock, 
Ayr. Gas ines, (9 Figs.) February 15, 1893.—This 
invention relates to a double-acting gas engine in which the 
power impulses are given on both sides of the piston. A single 
yas valve is operated to admit gas alternately to each end of the 
cylinder by a double cam with steps actuating one roller con- 
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trolled by the governor. A light shell is provided with ribs con- 
necting to a boss. A junk ring also has ribs and a boas, the shell 
and ring being held together by a part of the piston-rod passed 
through and a screw. The crankshaft coupling comprises keyed-on 
sleeves with collars, recessed caps being provided to fit the collars, 
and bolts to pull the capstogether. (Accepted February 21, 1894). 


23,735. C. Sintz, Springfield, Clark, Ohio, U.S.A. 
Gas, &c., Engines. (7 Figs.) December 9, 1893.—Thie in- 
vention relates to gas engines, and the object is to provide one in 
which a high speed may be attained and maintained. The piston 
being at a limit of its downward stroke, with the supply port g 
closed, motion is imparted to the shaft which causes the piston to 
ascend, thus forming a partial vacuum in the lower end of the 
cylinder and in the chamber connected to it. This continues 
until the lower end of the piston passes the port g, when 
the air immediately rushes in to supply the partial vacuum 
thus formed. As the shaft continues to revolve the piston 
descends, thus compressing the air in the lower end of cylinder 
and in the chamber connected to it until the port e comes oppo- 
site the port h2, which occurs simultaneously with the open- 
ing of the port h' by the upper end of the piston. The air from 
the lower end of the cylinder, owing to the slight pressure caused 
by the downward stroke of the 05 ty rushes through the respec- 
tive ports h!, Ah2, in the chamber h, into the cylinder, carrying 
with it a supply of gasoline, which is introduced through the 
supply valve at this point in the form of a spray, and mes 
mixed and impregnated with it. The port / has, by the downward 
movement of the piston, been opened, furnishing an exit opening, 
but the deflector j prevents a e of the explosive mixture 
directly through the port “a causes it to pass upward along 
the side of the cylinder to the top, and as the piston immediately 
begins its upward stroke, the exhaust port f is closed, and the 
charge thus introduced is compressed by the upward movement of 





the piston. Arranged in the top of the cylinder is an electric igniter 
which consists of an electrode m, screw-threaded, and adjustable 
through an insulated sleeve m1, arranged within a screwed sup- 
porting casing m2, which screws into the top of the cylinder. 
Arranged within the cylinder is an oscillating bar n, on the end 
of the rock shaft, which is supported in a bearing in the side of 
the cylinder, and is connected on the outside by an arm to a 
spring, this spring being so arranged that one extremity of the 
bar n is held normally in contact with the electrode m. The 
opposite end of the bar n is provided with a lug adapted, as 
the piston ascends, to come in contact with the top of piston j, 
which is — for that purpose. This causes the bar n to be 
withdrawn from the electrode and produces a spark at this point 
just as the piston has reached the limit of its upward stroke, and 
just as the compression of the explosive has been com- 
pleted. The result is, an explosion follows, and the piston is driven 
downwardly until it passes the exhaust port f, when the products 
of combustion are discharged. This occurs just prior to the open- 
ing of the port hl by the piston, the lower end of the exhaust 
port f being on a line with the upper edge of the port hl, so 
that the exhaust = is wide open at the time the supply port A! 
begins to open. The in-rushing charge, which by the aid of the 


deflector is given the upward and circulating motion, assists in 
driving out the products of combustion through the exhaust 
ee these ports being momentarily open at the same time. 

eang are provided for insuring the rapid movement of the bar 7 





away from the electrode, and for the formation of the spark 
instantaneously. (Accepted February 21, 1894). 


7064. A.R. Bellamy, Stockport, Chester. &c., 
Engines. [2 Figs.) April 6, 1893.—This invention relates to 
gas, &c., engines, in which two power cylinders are employed. 
The cylinders a, a! are placed tandem. The connecting-rod / is 
pivoted to a crosshead mounted in guideways h, and one piston- 
rod is connected to this crosshead, to each end of which is also 
secured a rod k, these rods being connected at their other ends 





sary to distinguish the “ distant ” from the “‘ home” or “ starting” 
signals, and has for its object to construct an prqcetee to be 
applied to a signal lamp which automatically and alternately ex- 
poses and obscures the light at definite desired intervals of time, 
80 as to produce a continuous series of intermittent flashes, and 
thereby render the signal more distinctive than is possible in the 
case of lamps having a constant exposure of flame. A vibrating 
armature which is caused by its electro-magnet to oscillate back- 
wards and forwards, is connected to a screen placed between the 
light and the glass lens of a signal lamp, and to which it imparts 
a corresponding oscillating motion, so that the light is alternately 
exposed and obscured by it, thus producing a continuous series 
of intermittent exposures or flashes. The oscillating screen is 
counterweighted to return it to its initial position after being 
displaced, and a contact-breaker, which comprises an arm 
making contact with a rocking lever, is attached to the oscillating 
armature, so that on the return of the screen to its initial position 








to the crosshead g! for the piston-rod i of the other cylinder, 
which also works in guideways h'. Each cylinder is provided 
with valves for admitting the explosive fluid mixture, igniting it 
and exhausting the products of combustion, all the valves being 
— by a single side shaft driven from the crankshaft. The 
pistons occupy the same relative positions in each cylinder, and 
the valves are arranged so that the explosions take place alter- 
nately. (Accepted February 14, 1894). 


RAILWAY APPLIANCES. 


1512. L. Roberts, Tong, Yorks. Brake. (2 Figs.) 
January 24, 1893.—This invention relates to brake mechanism 
described in Patent No. 10,151 of 1890, and the object is to 
enable the brake to be taken off by pressure upon the buffer. The 
drawbars, at each end of the vehicle, are disconnected from each 
other, so that they are capable of independent motion, but are 
each arranged to take off the brake when power is applied to 
them to move the vehicle. In one arrangement the brake is 
fitted to be applied by the weight of one side only of the vehicle, 












































and arranged to be withdrawn by one buffer at each end. The 
lifting mechanism operated by the drawbar is mounted on a sup- 
port carried by the axle-boxes at one side. A lateral projection 
is fixed upon the drawbar to connect it to the brake, and for the 
buffer to engage, and the drawbar is so ai ranged that it is capable 
of longitudinal motion without acting upon the drawbar spring. 
To facilitate shunting, means are provided for the attachment of a 
chain horse to the vehicle, and arranged to remove the brake 
similarly to the drawbar. (Accepted January 24, 1894). 


318. M. Belk, Palmerston North, New Zealand. 
Preventing Locomotives, &c., from Leaving the 
Rails. [1 Fig.] January 5, 1894.—The objects of this inven- 
tion are to provide means by which locomotives and carriages 
are prevented from leaving the rails when traversing curves. 
The rails of the permanent way have fishplates a! and a2, the 
latter a2 being narrowed at its upper edge. The wheels } of the 
locomotive carry the framing c. Additional wheels d are fixed 
at about an angle of 45 deg. with the rail, and have axles d! 
carried in bearings d? fixed to the framing c. The wheels d 
can be fixed at any angle from the vertical, but so that the 
flange d3 may underlap the edge of the upper flange of the 
rail a, at the same time allowing play for the oscillation and 














variation of the whecle b between the rails a. The fishplates 
are narrowed at their upper edges when necessary to allow the 
flange d3 to and the flanges are formed so as to pass 
through points, crossings, and guard rails freely. The pair of 
wheels are free from touching the rails whilst the locomotive is 
running under ordinary circumstances in its normal position, but 
80 soon as any Obstruction causes the locomotive to oscillate un- 
usually, the wheels d bear against the inner sides of the upper 
flanges of the rails a, and revolving against them steady the vehicle 
and preserve it in position between the rails, and should the 
vehicle have a tendency to lift off the rails, the flanges o3 revolve 
under the edge of the a flange of the rail and completely pre- 
vent any rise ofthe vehicle. (Accepted February 21, 1894). 

4042. L. B. Stevens, London. Signalling Apparatus. 
(13 Figs.] February 23, 1893.—This invention relates to ap) tus 
described in Patent No. 9695 of 1889, and relates to means for pro- 


the electric circuit is completed through the magnet coils, the 
armature attracted, and the screen operated through one oscilla- 
tion, the return oscillation — performed by oul or a spring. 
Acranked contact arm is attached directly to the pendulum, so 
that when quiescent the contact point is elevated out of ite mer- 
cury cup and the circuit broken. (Accepted February 14, 1894). 


STEAM ENGINES AND BOILERS. 


17,412. C. Fraser, Govan. Steam Traps. (3 Figs. 
September 16, 1893.—This invention relates to steam traps. 
When the water accumulates within the shell A it raises the float 
E, which lifts the lower point of its spindle and opens communica- 
tion through the hollow valve B and spindle C to the space below 
the piston D, which, being larger than 





and lifts the latter, thus opening communication from the bottom 
of the shell to the discharge branch A‘ by a passage, and when 
the water is discharged the falling of the float E shuts off again 
the communication, through the hollow valve B and its stem, 
and the valve is closed as the pressure ceases to act on the bottom 
of the piston D. (Accepted February 21, 1894). 


18,257. R. Rundle, Idle, Yorks. Safety Valves. 
(5 Figs.) September 29, 1893.—This invention relates to safety 
valves, Between the lugs B on the valve stem A is secured a link 
C, the opposite end of which is attached to a lever F, to which is 
also connected a hollow bar H, forming the valve seating cover, 
the valve seating being made of soft metal. The upper part 
of the valve stem is turned to slide freely in the hole of the 
valve seating cover H, and is grooved in a longitudinal direction, 
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the stem A having a hole K through the centre, communicating 
with the interior of the heating apparatus. A flat valve facing is 
formed at the top of the stem A', and when in contact with the 
seating, closes the communication with the interior of the ap- 
paratus. The lever F is provided with a weight W, and on raising 
the former to open the valve, the hot water flows from the hole 
K down the grooves J towards the base of the valve. (Accepted 
February 21, 1894). 

5251. A. G. Brookes, London. (L. J. Seymour, Kim- 
berley, Cape Colony, South Africa.) Releasing Gear for 
Valves. (20 Figs.) March 10, 1893.—This invention relates to 
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Corliss, &c., valve gears used in rotative steam engines, where 
the inlet valve is fitted with trip gear and is closed by the action 
of a vacuum dashpot, the exhaust valve being worked bya posi- 








ducing distinctive visible signals by night, and is especially ap- 
plicable for the signal lamps used on railways where it is neces- 
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tive motion from the engine. An eccentric is mounted on a 
shaft moving in unison with the main crankshaft, and actuats 
the cut-off rod and tripping mechanism connected to it in the 
same relative speed in the same manner as the pieton moves, 
80 as to effect an equalised cut-off at each end of the cylinder and 
a range of variation from zero to full stroke. The cams are 
eha so as to give equal motions to the front and back inlet 
valves ited to the piston movements. (4ccepted February 
14, 1894). 

24,845. C. Flach, Berlin. Steam Boiler Furnaces. 
(2 Figs.) December 27, 1893.—The object of this invention is to 
provide a steam boiler furnace having a fuel magazine. The boiler 
a, surrounded by the brickwork c, is traversed by a vertical fuel 
magazine d and by a horizonts! firebox e. The part el of the 
latter, separated by water-tubes g, communicates through flue 
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pipes with the ashpit, th: water-tubes preventing the fuel from 
falling through the flue pipes. The bottom of the firebox at the 
front of the tubes also communicates with the ashpit through 
narrower pipes i, The air for combustion enters through an 
opening i of the firebox, and the combustion gases escape over 
the bottom of the boiler through fire tubes k and the flue b to the 
chimney. (Accepted February 14, 1894). 


MISCELLANEOUS, 


2557. H. T. Barnett, London. Screw Propellers. 
[4 #igs.j February 6, 1893.—This invention relates to propellers 
which consist of a pair of screws mounted one before the other 
directly in the line of propulsion, and revolving in opposite 
directions, but having their blades set so that the motion produced 
by each upon the propelled substance is approximately similar in 
direction. This double screw is driven by a double-action ekc- 
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tric motor, which consists of two opposed, mutually reacting. 
sectionally wound commutation electro-magnets, with their com 
mutators, brushes, frames, &c., each magnet driving one of the 
pairs of the screws, P P' are a pair of screw propellers mounted 
on two co-axial shafts Q, Q!, each of which carries one of the 
commutation magnets R, R', Means are provided for using the 
apparatus as an aerial propeller. (Accepted February 14, 1894). 


24,854. F. Bosshardt, Manchester. (4. S. Hubbell, 
Norwich, New London, Connecticut, U.S.A.) ices. [5 Figs.) 
December 27, 1893.—The object of this invention is to provide a 
vice having fixed and movable jaws, the latter having a rod ex- 
tending through the support of the former, a nut being loosely 
mounted on the rod and being rocked by an eccentric adapted to 
that purpose, The jaws are first opened to receive the object, 


‘ Fig .!. 
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againat which the jaw b® is then moved until both bear against 
opposite sides of the object. The handlee having been previously 
placed in the position of full lines (Fig. 2), the nut k is adjusted 
upon the rodcuntil it bears ‘against the eccentric g. A slight 
movement of the handle e forces the jaw b2 towards b!, and the 
object s is firmly clamped between them. (Accepted February 14, 
1894). 


5770. O. Imray, London. (G. S. Evans, Me'bourne, 
Victoria, Australia). Grippers for Vehicles Propelled 
by Rope Traction. (8 Poel March 17, 1893.—This invention 
selates to a gripper which permits of the vehicle being brought 
gradually from a state of rest to a speed equal to that of the rope, 
without causing any friction between the two. The fixed framin 
D, F of the gripper carries two grooved rollers A, ©, whose hori- 
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which the bar E with the roller B can either be raised u) 
two fixed rollers A, C, or forced down between them. 


secured to one end of a sp'ral sj ring, the other end of which is at- 
tached t > the lever which stops the machine. Another chain is also 





the middle roller B is in the raised position, the t pe 
passes free through the gripper, leaving this and the vehicle 
stationary. Tostart the vehicle, the middle roller B is gradually 
forced down on to the rope so as to bend it down between the two 
fixed rollers A, C,s0 that the rope, in thus meeting gradually 
i ing resistance to its passage thiough the rollers, com- 
mences to drag the gripper and vehicle along with it at a slow 
initial speed, while at the same time in passing between the 
rollers at a greater speed causes these to rotate on their axes, so 
that only rolling friction cccurs between them. As the middle 






































roller is forced farther down so as toincreage the bend of the rope, 
the resistance to its passage through the gripper increases in pro- 
portion, until such resistance equals the force required for hauling 
the vehicle along at the same speed as the rope. When it is de- 
sired to stop the vehicle, the middle roller is raised again so as to 
free the — from the hold of the gripper, whereupon the vehicle 
is stopped by the brakes. The rollers are mounted on pins pro- 
jecting from one side of the gripper frame and sliding bar E, and 
the latter carries, below its pulley, a projection N which, when 
the bar is sufficiently raised for the purpose, lifts the rope out of 
the grooves of the fixed pulleys, so as to throw it off the gripper 
where required at crossings, &. (Accepted February 14, 1894). 


20,827. J. L. Wade, London. Hydraulic and En- 
e Pac! November 3, 1893.—This invention consists of 
a plaited packing. The yarns are incorporated and lubricated 
with a lubricant before the plaiting takes place, which prevents 
the packing from becoming hard in the stuffing-box, and causes 
it to retain its elasticity. Whenthe packing becomes worn the 
gland is screwed up and the material becomes correspondingly 
tightened. (Accepted February 14, 1894). 


5892. T. Barker and 8S. Snape, Bolton, Lancs., and 
J. Ramsey, Wimbledon, Surrey. Valves. (3 Figs.) 
March 20, 1893.—This invention relates to mushroom valves. The 
inlet and outlet are placed in aline with each other, and the mush- 
room valve and seating at about an angle of 45 deg. to the inlet 
and outlet, and ao as to give when the valve is open a through-way 
equal toa plain pipe. Arelief chamber is formed in the mush- 








room valve, with means at the end of the valve spindle e for re- 
lieving the pressure on the valve when it is being opened. The 
inlet is made so that the pressure is on the top side of the valve 
similar to a back-pressure valve, so that the full pressure coming 
in at the inlet assists the screw in keeping the valve closed. The 
relief chamber is applied on the end of the spindle to valves 
where the inlet and outlet are placed at various angles to each 


other. (Accepted February 14, 1894). 
7244. J., R., and J. Graham, P: Lancs, 
s Machin 8, 1803,—-‘This inven. 


es. (4 Figs.) April 
tion has for its object regulating the amount of friction applied 
to the warp beam of sizing machines, and also the epplication of 
additional friction to the beam, whilst the machine is being 
slackened in speed, so as to prevent the warp beam from con- 
tinuing, through momentum, its motion, and thereby also prevent 
she overwinding or lapping of the warp between the rollers of 


























7244 
the machine. A lever A, carrying a balance-weight B to apply 


more or less drag on the friction plates C, D, is fixed on a trans- 
verse shaft E, and is provided with a projection F which bears 








zontal axes are situated insuch a position that the t rope 
passes along over the top of the grooves of both rollers. Between 
these rollers is a third grooved roller B mounted on a bar E sliding 
in vertical guides on the gripper frame, and provided with gearing 
within the vehicle, such aga rack G ani toothed quadrant H, by 


againet a blade spring G projecting vertically upwards from one ex- 
tremity of a double-armed lever H, whilst the other arm of the lever 
carries friction bowls which bear against the friction plates. To 
the opposite erd of the balancing lever to that which is weighted 





ig attached a chain L! which is carried under a bracket M and 





ttached to the spiral spring and the bracket respectively, so that 
when the handle lever is pushed to stop the machine it will only 
allow the chain to move the balancing lever to a limited extent, 
80 as to give a partial turn to the transverse shaft and cause the 
projection to besr against the vertical blade spring carried by the 
double-armed lever, whoseother arm thereby exerts just sufficient 
pressure to the friction plates by means of the friction bowle. The 
pressure is, therefore, limited to the movement of the short piece 
of chain attached to the spiral spring and bracket respectively, 
beyond which the movement of the handle lever only distends the 
spring. (Accepted February 14, 1894). 
T. Tinker, Marple, Cheshire. Applying 
h-Pressure Water to Hydraulic f° 
(8 Figs.) February 10, 1893.—This invention consists in placing 
an intermediary cylinder A between the power to be spp ied and 
the work to be accomplished, the capacity of this cylinder being 
equal to that of the one in which the ram works. This cylinder 
is Hlled with ‘liquid in a quiescent state, and not under pressure, 





which is acted upon by a piston B working in the intermediary 
chamber, the ram C of which is moved, and the water forced to 
alter its form to that of the cylinder in which works the ram 
supporting the load, which is of less diameter than that of the 
intermediate cylinder, but of the same cubica] capacity. The 
stroke of the ram immediately acted upon by the water under 
pressure is thus shortened. (Accepted February 7, 1894). 


6894. F. J. Hibberd, Dundee, Scotland. Looms. 
(6 Figs.] April 4, 1893.—This invention relates to shuttle stop 
motions for looms. Two bellcrank levers 10 are employed, one for 
each tongue 11, the extremities of these levers terminating in seg- 
ments of circles to which chains 12, 13 are attached so as to offer 
a constant resistance to the motion of the shuttle 14 when 








actuating it. The chain 12 is connected to a buffer 15 made to 
slide upon the spindle 16 by the shuttle, the chain 13 on the other 
crank being fastened to the tongue 11. As long as the shuttle is 
out of the box, the tongues are down and ready to “strike off” 
the loom if necessary, but as soon as it enters, it comes against the 
buffer 15 on the spindle 16, which is thus made to slide along it, 
the tongues being thus lifted. (Accepted February 14, 1894). 


12,157. A. Buzenac, Bordeaux, France. Drawing 
off sdqaids and Filling into Casks. [3 Figs.) June 20, 
1893.—This invention relates to apparatus for drawing off liquids 
and filling into casks. The syphon tube is formed by two tubes 
a, b, the former being curved and screwing into the latter. The 
syphon is lowered and raised into and out of the cask by means 
of a rack e placed above the examiner d, and worked by a small 
toothed wheel connected to a small handwheel f. The mouth- 








piece h ia formed of a cylinder and terminated by a truncated 
cone, and is provided with a packing nut 7, clack valve, and 
handles o, ol, A junction piece g is provided in the form of 
bayonet joint, and has two handles allowing of its being fixed 
to the cock by two clutches situated at the extremity. Rings 9 
are provided at the lower part of the junction piece g, for binding 
an india-rubber tube employed for conducting the liquid to its 
destination. (Accepted February 21, 1894). 
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Desoriptions with illustrations of inventions patented in the 
t time, and 


United States of America from 1847 to the 
ba of trials of ma low eneee in the United States, may be 
consulted, gratis, at the offices of Encinssnine, 36 and 36, Bedford- 
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FEED HEATER. FILTER “s2's." 


Actual Results of Official | Sizes varying from 300 to 13,500 I.HP. 
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GLASGOW WATER WORKS, 


Giascow, like Manchester and Liverpool, has 
been for some years engaged in the construction of 
new works to augment the water supply of the 
city, and these are now within measurable time of 
being completed. There was no difficulty, however, 
as in the case of the other two cities named, regard- 
ing the source of the augmented supply. The ques- 
tion had been answered years before, and that, too, 
in a most satisfactory manner, for time has only 
accentuated the wisdom of cities going for supply 
away to the hill country and to lakes such as Loch 
Katrine in the case of Glasgow. In this Man- 
chester, Liverpool, and Birmingham follow Glasgow, 
while the necessity for London doing likewise has 
been urged, but not yet proved. The inhabitants 
of Glasgow have had reason to con- 
gratulate themselves and to feel 


Glasgow Company was submitted to arbitration, as 





amalgamated concerns continued, with the Gorbals| Another difficulty was raised which, however, 
Company, to supply the city till 1860, when the| was afterwards proved groundless, viz., that the 
supply from Loch Katrine was introduced by the| unusual purity of the water of the lake would 
corporation. Prior to this, however, the companies | cause it to act injuriously upon lead pipes and 
were bought out by the corporation. In the case | cisterns. This idea has frequently been raised in 
of the Gorbals works annuities were granted | Glasgow, and served the purpose of enlivening the 
at the rate of 6l. per cent. per annum on the columns of some newspaper or other in the big- 
authorised capital of 180,000/. The case of the | gooseberry and sea-serpent season, but analyses 

| have shown the statements to be quite beyond the 
the result of which perpetual annuities were|mark. The objections raised to the Bill were 
granted at the rate of 6 per cent. on their prefer-| overcome in the following session, and the Royal 
ence and 44 per cent. per annum on their | assent was given to the schemein July, 1855. Her 
ordinary stock, while a mortgage debt of 75,000/. | Majesty’s upproval was subsequently signified in 
or 76,000/., chiefly on the works of the Glasgow|a less formal and therefore more gratifying way, 
Water Company, was simply transferred to the for in October, 1859, she inaugurated the supply. 
corporation. A Water Bill was promoted in In March, 1860, the works were entirely com- 
1852-3 for obtaining water from Loch Lubnaig.' pleted and the old pumping stations abandoned, 





grateful to the engineers who in 
1853 recommended the corporation 
to go to Loch Katrine as a source of 
supply, and to the members of the 
corporation foragreeing. They have 
now a copious supply of pure water, 
and the assessment therefor is less 
than in any of the other large cities 
in the kingdom. Glasgow forty 
years ago took the step, which Lon- 
don is urged now to take, for prior 
to 1860 the supply was taken from 
the Clyde, the water companies 
then owning the supply works hav- 
ing two pumping stations three or 
four miles up the river from the 
city. Indeed, the history of the 
early supply somewhat resembles 
that of London, but in the later 
developments of the metropolitan 
service there are special features 
which render a fair comparison 
of the two cases difficult. The 
first company, the Glasgow Water 
Company, was formed about the 
year 1806. Another company, the 
Cranstonhill Company, was formed 
in 1808. Both completed their 
works about 1809, when they began 
supplying the city and competing 
with each other. This competition 
lasted till 1834, when the companies 
came to an agreement that they 
should no longer oppose each other. 
In 1834 they sought to get that 
agreement confirmed by Parliament, 
but the Corporation of Glasgow 
opposed the Bill, as the competi- 
tion was thought to be beneficial to 
the city. Four years afterwards, 
the water companies having made 
satisfactory concessions, the works 
were amalgamated by an Act passed 
in 1838. In 1845-6 another water 
company was formed—the Gorbals 
Gravitation Company—for the sup- 
ply of a portion of the city on the 
south side of the river. The works 
of this company were constructed 
under the supervision of Mr. Wil- 
liam Gale, elder brother of the 
water engineer to the corporation 
for the past thirty years, Mr. James 
M. Gale. The Gorbals works are 
situated near Barrhead, seven miles 
to the south-west of Glasgow (see 
Fig. 1), the supply being drawn 
from asmall mountain stream. The 
works have been extended from time 
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to time, and now there are four 
reservoirs, with a capacity of 1058 
million gallons. These are still used 
for supplying part of the city. 
The Glasgow Water Company drew their water 
from the river about 44 miles above Glasgow Bridge. 
That water was never very satisfactory, being in- 


to Cranstonhill. But in 1819 the river became so 
much fouled that they shifted their works up| 
the river toa point a mile and a half below the| 


Glasgow works. The water was not more satis- 


factory than that of the other company. 

















Map sHow1ne Otp anp New Locu Katrine AQUEDUCTS. 


That Bil by th ti d was east to west, and 1 
ee ae ee ee Re ‘and Sidi, the burghs of Pollokshaws, Maryhill, 


rejected. 


although, as already stated, the Gor- 
bals works were continued. The 
work carried out at that time in- 
cluded the construction of an aque- 
duct 257 miles long to the service 
reservoir at Mugdock, and thence 
to the city (about 8} miles) by pipes. 
Of the aqueduct 11? miles were 
tunnelled, many shafts being con- 
structed ; 10} miles consisted of 
bridges and cut and cover with 
masonry, and 3} miles were of cast- 
iron pipes across the Duchray Water, 
the River Endrick, and the Blane 
Valley. It may be stated here that 
the new aqueduct is 234 miles long, 
18 miles 78 chains being in tunnel, 
1 mile 34 chains in cut-and-cover, 
and 3 miles 8 chains in syphons over 
the Endrick and Blane valleys. The 
great improvements in appliances 
doubtless explain the differences, 
for in the first aqueduct it was 
thought desirable to lay out the line 
of aqueduct so as to have the mini- 
mum of tunnelling and shaft sink- 
ing. A reference to the map (Fig. 
1) will show the line of the two aque- 
ducts. The one follows a some- 
what winding course to suit the 
contour, while the other almost 
strikes a beeline. In the first aque- 
duct five deep and wide ravines had 
to be crossed by cast-iron troughs 
and wrought-iron tubes supported 
upon masonry piers 50 ft. apart ; 
these structures are avoided in the 
new aqueduct, by following a course 
further west and more in the hill 
country. There are only five 
bridges altogether, and these are of 
substantial construction, and will 
be referred to in a subsequent 
article. The old aqueduct is 8 ft. 
by 8 ft., with arched roof ; the new 
one, where it is in rock and not 
lined, is 12 ft. wide by 9 ft. high, 
so that while the former passed 42 
million gallons per day, the latter 
will pass 70 million gallons. The 
placing of a concrete invert through- 
out the aqueduct offers greater 
surety that the maximum quantity 
will be passed. The service reser- 
voir at Mugdock has a capacity for 
550 million gallons, while the new 
Craigmaddie reservoir will hold 700 
million gallons of water. 

The augmentation, it will there- 
fore be seen, is a very decided one, 
the supply being supplemented to 
the extent of 150 per cent. The 
growth of Glasgow requires it. The 
limits of supply extend far beyond 
the city. The area is 11 miles from 
miles from north to south, 


: n It was in 1853-4 that the corporation took the | Milngavie, Hillhead, Pollokshields, Pollokshields 
ferior as to quality, although as to quantity there! decisive step of promoting a Bill in Parliament East, Strathbungo, Govanhill, and Crosshill, and 
was not much to complain of. The Cranstonhill ‘for power to bring to Glasgow 50 million gallons the districts of Cathcart, Langside, Mount F lorida, 
Water Company originally drew their supply from of water per day from Loch Katrine, which had Tollcross, Mount Vernon, and Springburn, which 
the river below the bridge, pumping the water up been selected by Mr. John Frederic Bateman, burghs and districts were a year or two ago annexed 


their engineer, as the a? and most suitable to Glasgow. 
source convenient to t 
opposed the scheme, apprehendi 


In addition there are the royal 


ity. The Admiralty | burghs of Renfrew and Rutherglen ; the suburban 
end damage to the aut of Govan, Partick, and Kinning Park, and 


estuary of the Forth, into which the lake dis-| the townsor villages of Barrhead, Nitshill, Shettles- 


The charges, by the withdrawal of this large quantity. 'ton, Carmyle, and Hogganfield. The population 
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supplied is upwards of 830,000. It may be well to 
give figures regarding the population and supply, 
and these will be more readily understood if placed 
in tabular form. 











. ~] 
28 Consumption per Head. — $3 
oe ee See res —,po 
‘ oe] o | = * 
& 4 3 3 | Ena z 
_= 7) = @ » og 2 aS 
2 Sadie ee ae a ga 
| 3 |dee| 2) 2 | ot | 5 82 
| &B |€3é| 2B) gs | g8) § [BES 
53: c— = = $ 3 
| - gan a2 a | Fata) = Ean 
| per cent mil. gal. | p. ¢ 
1852 | 360,000 _- 14 35.65 3.25 38.9 _ 
1861 436,901 -- 17.53 34 28 6.82 | 40.1 — 
1866 | 501,200 36.2 22.83 37.98 7.52 | 45.5 62.6 
1871 | 595,224 ~- 28.51 88.34 9.56 47.9 _- 
1876 | 694,548 21.7 30.02 82.81 | 11.79 44.6 31.3 
1881 | 724,702 — 37.48" 36.88 | 14.72 51.6 — 
1886 | 796,965 14.7 40.80 ' 35.99 } 15.22 | 61.21 35.9 
1891 850,000 17.3t 41.95 31.60 | 17.16 | 48.76 , 12 


* The quantity of water supplied during the early part of 1881 
was exceptionally great owing to the severe and long-continued 
frost. On Monday, January 17, 49,000,000 gallons were sent into 
me The percentage of increase given in 1891 is for the ten years 
1881-1891. 

From this Table it will be at once seen that the 
consumption has been increasing at a greater ratio 
than the population, which in thirty years has 
nearly doubled : the increase is about 95 per cent., 
while the consumption per day has increased 139 per 
cent. The great increase on the consumption for 
trade purposes is probably a result of the decrease in 
charges, and the fact that the consumption per head 
of population continues about the same is remark- 
able as indicating efficient inspection as regards 
waste and insistance on stronger water fittings and 
waste - preventing appliances. The tendency of 
modern requirements leads to the introduction 
into houses of an increasing number of water taps, 
and there has been a great increase in the number 
of baths in private houses—even in many houses 
of 14/. and 16/. rental there are spray and shower 
baths—so that with increased use there is more 
opportunity for greater misuse. The general result 
in Glasgow is therefore very good, and reflects 
credit on the system of inspection carried out under 
Mr. Gale’s direction, All houses are supplied direct 
from the mains, without the injurious system of 
cisterns obtaining so largely in London. The total 
consumption in Glasgow is now 41.95 millions per 
day, and the supply available is 42 millions, hence 
the necessity for new works. Of course, no famine 
is probable ; the city has always 12 days’ supply 
in reservoirs within six miles of the town, but in 
view of the fact that some parts of the area of 
supply are on hills—Glasgow is facetiously called a 
city on seven hills—it is sometimes difficult to get a 
good pressure at high altitudes. Indeed, at Spring- 
burn, which is 270 ft. above the sea level, and 
allowing for the necessary loss of head in the 
mains, water can only be delivered at a height of 
215 ft., so that pumping appliances have had 
to be introduced. The citizens, however, recog- 
nise the advantage of decisive measures. Ex- 
perience has impressed them with the fact that, 
given such careful management as has characterised 
Mr. Gale’s thirty years’ régime, the most efficient 
scheme is in the end the most economical. Of the 
economical results attendant upon the present 
management, perhaps the best evidence is the 
circumstance that while in thirty years the 
population has increased 95 per cent. and the con- 
sumption 139 per cent., the annual expenditure 
has only increased by about 47 per cent., so that 
the rates are now one-half what they were thirty 
years ago, having been reduced from Is. per 1l, in 
1869 to 8d. in 1871, and subsequently to 7d., and 
recently to 6d. Notwithstanding this decrease, 
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Glasgow ..| 850,000, 41.96 | 168,408 | .963, 6 and 10 4 


Manchester |1,000,000) 23.2 | 271,864/ 2.81 | 9 ,, 12] 7} to18 
Liverpool ..| 800,000| 21 250,000 | 2.86 | 74 ,, 104) 64and 104 
Birmingham| 585,000] 16.74 | 143,183 | 2.052 | _6 p.c. 6 to 19 
Bradford ..| 420,000) 10 113,895 2.71 | By scale | 6} to9 





| | on rental 
Leeds ++| 332,000) 18.28 | 162,828 1.86 | 5 p.c. 6 
Dublin* ..| 345,000) 12 42,841 .857 4 6 
Edinburgh 375,600} 13.36 | 82,662 | 1.49 5} 6 
Dundee ..| 175,000) 8.46) 44,321 1.26 1 | 

















* The figures for Dublin are for 1890, the others fr 1893. 


too, the revenue has increased 134 per cent., in ‘city. Bradford charges 


extra for baths and w.c.» 


consequence of the increase in population, but more ; Birmingham for baths, and Leeds for w.c. Glasgow; 
distinctly owing to the greater use of water for Edinburgh, and Dundee in addition have a public 
trade purposes, and which is charged by meters. A rate of 1d., Manchester of 3d. in the city, and 
sinking fund of 610,0001. has been raised in twenty Dublin 3d. Liverpool charges 6d. per 1000 gallons 


Fig.2. PLAN OF BASIN AT INLET TO AgéoucT. 
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years, and is added to each year to the extent of ;for meter supply in the first half and 7d. in the 
40,0001. to 50,0001. The figures given in the Table | second half of the year. Birmingham has a slid- 
in the preceding column are interesting as showing ing scale, the rate cheapening according to the 


the water supply and charges in various towns. quantity consumed. 


From the Table it will be 


Where two domestic rates are given, the lesser is seen that Dublin leadsin overhead cheapness, having 


charged within the city, the greater without the | arevenueof .857d. per annum for onegallon per day, 
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or for 365 gallons per year. Glasgow comes next, 
.963d.; Dundee third, 1.26d.; and Edinburgh 
fourth with 1.49d. It may be asked, Does the 
proximity of the hilly country to the Scotch 
towns tend to cheapness? Certainly it induces the 
towns to lay out larger works initially instead of 
making small additious spasmodically, and as the 
cost for bringing 30 and 50 million gallons per 
day does not differ in the same ratio as the supply, 
the works give satisfactory results when utilised to 
anything approaching their full extent. Besides, 
the repayment of the money may be spread over 
many years. Forevery penny paid the inhabitants 
of Glasgow get about 380 gallons of pure water 
each year, a sure indication of careful management. 

Notwithstanding the growth of Glasgow in the 
past, the citizens need not have any fear of an 
inadequate supply. Loch Katrine, which is 367 ft. 
above the mean sea level, receives the drainage of 
36 square miles of rough hill country, including 
Ben Venue, 2386 ft. high, on the east of Loch Chon, 
and a range on the north side of Loch Katrine, 
rising at one point to 2839 ft. The Act of 1855 
gave power to raise the water level of Loch 
Katrine 4 ft. above and to draw it down 3 ft. 
below the previous summer level, and in 1885 
power was given to raise it 5 ft. still further, giving 
a supply of 12 ft., the top water level being 373 ft., 
while 110 million gallons may be taken in any one 
day. To provide compensation water to the 
riparian owners on the River Teith to the extent of 
404 million gallons per day, power was given to 
raise Loch Vennachar 5 ft. 9in. above summer 
level and to draw it down 6 ft., and also to raise 
Loch Drunkie 25 ft. This is the small lake of 
three arms close to Loch Vennachar, as shown on 
Fig. 1, page 469. Here then in tabular form is the 
position, the subjoined Table showing the areas and 
capacities of the lochs and of the Gorbals works and 
the contributory drainage areas : 


























3 7 
P Capacit \e¢ 
3 | 4 | — ae 
2 5 sno (Sk 
— 2) 6 | és. 3s oe. 
££ | «4 Sa 2 sasis $ 
f/ 2 | 258 Sskeless 
a) 4 |=" 8 _—" 
acres| acres | | z 
Loch Katrine .. 23,192! 3150.19} 9,849 | 67,950 | 18.719 
» Arklet .| 8,103/ 409.38 | 2,059 |106,184 | 29.252 
Total ultimate supply .. 26,295 3559.57 | 11,908 | 72,462 | 19.962 
Loch Vennachar and | | 
Loch Drunkie Reserve 24,686 1172.72} 3,363 | 21,795 | 6.004 
Loch Katrine at present 23,192 8058.7 | 5,624 | 38,796 | 10.688 
Gorbals works | 2,560) 226.25) 1,058 | — 18} 





Total supply at present.. ‘medias 3284.95 | 6,682 | 


Loch Katrine and Loch Arklet—the latter to the 
west of the former, as on Fig. 1—are alone avail- 
able for supply, but for the present the latter is not 
being drawn upon, while as regards Loch Katrine 
it is not considered necessary to arrange now 
for the addition of the 5 ft. greater depth admis- 
sible under the last Act of Parliament, so that the 
figures on the last line of our Table represent the 
present capacity of the Loch Katrine works and 
of the Gorbals works, while the possibilities are 
shown by combining Loch Katrine and Loch 
Arklet, as in the first lines of the Table. Instead 
of 5624 million gallons from Loch Katrine the city 
would have nearly 12,000 million gallons from 
Lochs Katrine and Arklet. The two lakes are close 
together, Arklet being 83 ft. higher than Loch 
Katrine, and the intervening distance of 1000 
yards could be compassed by a tunnel. There is 
little possibility of the rainfall not equalling the 
requirements. We have given the drainage area, 
and any one who has sojourned in the Lake District 
knows how very persistently it can rain. InJanuary 
and February of this year there was 44 in. of rain- 
fall, a fact_of which the writer had personal expe- 
rience. Thirty years’ average fall at the head of 
Loch Katrine, 380 ft. above sea level, is about 90 in. 
annually, and at several other: points on the hills 
around Loch Katrine it averages between 65 in. 
and 80 in. January would seem to be the worst 
month, November next, June making a creditable 
third, while July, August, and September do 
fairly well so far as supply is concerned. February 
is not infrequently adry month. These are sug- 
gested from some fairly good years. Tourists, 


however, should not act on these data, but go ex- 
pecting the worst, in which case there may not be 
much disappointment. 








The purity of the water has already been inci- 
dentally mentioned, and it is worth mentioning that 
the corporation are determined to do what they 
can to maintain this purity. We give the mean of 
seventy-two monthly analyses, the numbers repre- 
senting parts per 100,000: Total solid impurities, 
2.9215 ; organic carbon, .147 ; organic nitrogen, 
.0165 ; ammonia, .000 ; nitric nitrogen, .006 ; total 
combined nitrogen, .0226; chlorine, .638; hard- 
ness, .95. The rugged outline of the hill country, 
and the proximity of the district to the west 
coast, which first receives the moist south-west 
winds from the Atlantic, insures not only a very 
large rainfall, but also a great measure of purity, 
which is made the more certain by the district 
being sparsely populated. But it was necessary to 
make this doubly sure, and Mr. Gale quite recently 
approached the proprietors, and, acting with the 
town clerk (Sir James Marwick), arranged that 
for 18,000/. the proprietors should renounce their 
rights of feuing land around the lochs and within 
their drainage area extending to 20,000 acres, so 
that it will not be invaded by villadom, even 
should vandalism go so far as to carry a railway 
into the country around which Scott wove so many 
of his romances. 

The water is drawn from Loch Katrine at a 
point about five miles from the Trossachs or lower 
end, and three miles from the top or Glengyle end. 
The existing outlet is to be utilised for the pre- 
sent for the new aqueduct, the tunnelling anew of 
the hill between Loch Katrine and Loch Chon 
being deferred. The Act authorising the new 
work, of course, anticipates this tunnelling, but the 
desire is to spread the work over a long period. 
The aqueduct now being completed may be said 
to extend from a point 14 miles south of Loch 
Katrine, where there is a junction aqueduct with 
the old aqueduct, to the new Craigmaddie service 
reservoir, and from thence new pipes are being 
laid over the remaining seven miles into the city. 
In addition to this aqueduct, reservoir and distri- 
buting arrangements, the Act, as we have said, 
gives power toraise Loch Arklet 25 ft., to construct 
a tunnel thence to Loch Katrine, a distance of 1000 
yards, to raise the level of Loch Katrine 5 ft. above 
the present level, giving a command of 12 ft. of 
the surface of the lake, which has 3150 acres of 
water area, but these works are deferred until the 
demands of the city require them. 

The basin for passing the water from the loch 
into the aqueduct, which is illustrated by Figs. 2 
to 5, is 55 ft. long by 40 ft. wide inside, and is 
built of dressed freestone founded upon the solid 
rock. The parapet and grooved stones for the 
stop-planks and strainers are granite. The mouth 
of the tunnel is built with dressed grey granite in 
the usual manner. Above the arch is a polished 
red granite slab with an inscription commemorating 
the turning on of the water by Her Majesty the 
Queen in 1859. The three cast-iron sluices, by 
which the supply is regulated, are each 4 ft. by 
4 ft. These sluices, as shown in Fig. 5, consist of 
an ordinary slide working ina fixed frame, the slide 
being raised and lowered by means of an iron screw 
working in a brass nut. This screw is worked by a 
crank and a system of bevel wheels at the top 
(Fig. 2). Midway between the sluices and the 
tunnel there are placed across the basin a series of 
strainers to arrest fish, wood, leaves, or rubbish 
passing into the aqueduct with the water (Fig. 4). 
These strainers are made of pitch pine frames 7 ft. 
3in. by 3 ft. 02 in. outside dimensions, having 
the corners bound by brass corner-plates. Across 
this frame is stretched wire netting having nine 
meshes to the square inch. At the top of each 
frame is fixed a wrought-iron eyebolt for lifting 
the frame for cleansing purposes. Across the 
frame are fixed three gun-metal rods, } in. in dia- 
meter ; these rods are to resist the pressure of the 
water, which would otherwise burst the netting. 


(To be continued.) 
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Tue first paper read at the evening meeting 
was by Mr. N. H. Darton on ‘‘ The Artesian 
Waters of Eastern Virginia, Delaware, and Mary- 
land.” Theconditions under which these streams 
occur werestated. The general inclination of the 


various strata is to the south-east, and the depth is 
over 1000 ft. They rise toward the north-west, and 
the water obtained is very pure. 


Puysics oF STEEL. 


‘*The Physics of Steel” next claimed attention, 
and took the form of a discussion of various papers 
presented at Chicago last summer. Mr. Henry D. 
Hibbard stated the two methods used in the manu- 
facture of soft steel ingots containing less than .3 per 
cent. ofcarbon. The tirst was to promote the escape 
of the gases, and the second was to add to the steel, 
just before casting, metals having great solvent 
power on the gases, and to prevent piping by some 
mechanical means. He noted ingots from Sweden 
absolutely free from blowholes, and pronounced the 
solvent to be aluminum. The following precau- 
tions must be taken to prevent segregation : Cast 
the ingots as small as practicable, and of as cold 
steel as practicable, and as slowly as practicable. 
In cases where the ingots must be large, purer 
stock must be used, or the parts containing the 
worst segregation must be removed from the ingot. 
By keeping the steel constantly in motion until the 
moment of solidification, the impurities have no 
time to collect, but this can only be applied to soft 
steel. 

Mr. W. R. Webster presented here some tests 
made by Mr. Vauclain, of the Baldwin Locomotive 
Works, the results of which showed that forging 
materially enhanced the value of the steel. The 
Table below gives the respective values : 


Tests of Steel Axle Blooms. 





Specimen. | strength. or Character of Fracture. 
| Ib. per cent. 
Original No. 1 bloom) 
i o .-| 89,417 13 Crystalline. 
Original No. 1 bloom, 
Pa 14 fe 
Forged to 7 in. £9,184 16.5 Partly crystalline. 
2 “i .-| 89,051 16.5 
os pn | §6,921 18 Coarse cup fracture. 
ao Oa 86,189 18 Pe 
a“ 6 os --| 87,603 18 Silky, cup. 
a (ae ..| 20,000 20 ns 
e Sa ho eee 22 Ba 
ee | 88,485 21 os 
Original No. 2 bloom,| 
Shin. ..  —..| 86,106 13 
Original No. 2 bloom, | 
in. ae ..| 86,938 16 
Forged to 7 in. -.| 91,430 16 
ty as ..| 93,926 16 
a te ..| 98,688 17.5 
oa. Gee. act ee 17.5 
i ie ..| 97,587 18.5 
a. ..| 98,03 19 
co eas ..| 95,008 20 
ae ..| 94,758 20 


As to the uniformity of material, Mr. Vauclain 
eaid : 

‘*T inclose you herewith a Table showing the 
comparative results of analyses of various steels 
that we use for boiler purposes. These steels were 
bought to our regular boiler steel specifications, 
tested, and found to meet the physical require- 
ments, and were consequently satisfactory to us. 
It occurred to us that the chemical composition of 
these steels might not be strictly in accordance with 
the specification we sent out for phosphorus, and 
in order to obtain a correct idea of the chemical 
composition of the material it was decided to send 
a sample of each make of steel enumerated to all of 
the different makers. In other words, we took one 
piece of Otis steel and cut in into five parts, send- 
ing one part to Otis, one to Park, one to Wellman, 
one to Carnegie, and one to Lukens. We did the 
same with the piece of Park steel, and so on down 
through the list, with an odd piece purchased from 
parties where it was impossible to send for an 
analysis. You will notice that there is not asingle 
case wherein the analysis of the same piece by any 
two of the makers is the same, and some of them 
vary very much. It is impossible to believe that 
these differences are due entirely to the carelessness 
of the chemists employed by these different com- 
panies. I am of the opinion that more of it is due 
to the irregularity in the material, and demon- 
strates how unreliable a single analysis made from 
a steel platecan be. The letters to the left—namely, 
A, B, & D, E, and F—are the letters which we 
stamped upon the samples so that we might be able 
to distinguish them without letting it be known 
who the manufacturers of the samples were.” 

The results of the foregoing tests are given on the 





following page. 
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Variations in Analyses of Boiler Steel. 


| a | 
Analysed by|Carbon. aetna arene se we Silicon. 















































A. Otis ..| 0.16 | 0.42 0.048 0.037 
Park ..| 0.15 | 0.34 0.041 0.036 
Wellman; 0.156 | 0.35 0.049 0.048 
Carnegie} 0.16 | 0.38 0.055 0.028 0.018 
Lukens..| 0.14 | 6.33 0.042 0.044 
Averageof A} 0.152 | 0.864 0.041 | 0.0885 
B, Otis ..| 0.17 0.89 0.024 0.024 
Park ..| 0.20 0.35 0.024 0 026 
Wellman} 0.20 0.36 0.031 0.027 | 
Carnegie} 0.22 0.39 0.028 0.016 0.020 
Lukens..| 0.20 0.36 0.022 0.036 
Average of ——— 
B(firebox)| 0.198 0.362 0.058 0.0258 
C. Otis ..| 0.16 0.76 0.035 0.025 
Park ..| 0.16 0.71 0.033 0.028 
Wellman | 0.16 0.74 0.032 0.029 
Carnegie} 0.17 0.80 0.043 0.019 = -0.C6 
Lukens,..| 0.145 0.80 0.032 0 043 
AverageofC} 0.159 0.762 0.085 0 0288 
D. Otis .,) 0.16 0.50 0.012 0.020 
Park ..| 0.16 0 44 0.012 0.016 
Wellman} 0.15 6.48 0.017 0.021 
Carnegie | 0.15 0.49 0.010 0.014 
Lukens..| 0.14 0.47 0.010 0 029 
Average 7 [eae —_—— 
D (firebox)} 0.152 0.476 0.0122 0.020 
E. Otis ..| 9.17 0.60 0.021 0.045 
Park ..| 0.23 0.65 0.019 0.055 
Wellman; 0.19 0.67 0.025 0.055 
Carnegie | 0.23 | 0.68 0.026 0.047 0.014 
Lukens.. 0.21 | 0.61 0.019 0.067 
Average of E} 0.206 0.642 0.022 0.0538 
F. Otis ../ 0.16 | 0.36 0.049 0.049 
Park ..| 0.20 | 0.30 0.050 0.050 
Wellman| 0.17 0.31 0.057 | 0.057 
Carnegie | 0.19 0.34 0.058 0.058 0.015 
Lukens..| 0.185 0.32 0.050 | 0.050 
AverageofF 0.181 | 0.326 0.(528 0.0528 
{ ' 





The Table on page 474 shows the summary of 
averages on 408 tests made by Mr. Webster : 
A series of testson Wellman steel is given below: 





Per Cent. | Per Cent.| Per Cent. 
oe Number | within | within | within 


3000 Ib. | 40001b. | 5000 Ib. 





Carbon, 0.10 to 0.15, 








inclusive .. a 31 761 87.1 | 96.8 
Carbon, 0.16 to 0.20, | 
inclusive .. > 24 83.3 916 100.0 
Phosphorus, under | 
0.02, inclusive ‘3 83 878 | 1000 1€0.0 
Phosphorus, over 0.02 | 
to 0.4, inclusive . 22 | 686 | 727 95.4 
Manganese, 0.37 to | | | 
0.45, inclusive a 18 77.7 88 8 94.4 
Manganese, 0.46 to | | 
0.58, inclusive.. 87 784 | &9.2 100.0 
89.1 | 98.2 


Alltests ..  ..| 55 | 76.4 


Mr. A. Lantz, of the Peim Works, in Germany, 
stated in a letter that oxygen plays an important 
part not hitherto noticed —that the blow, with 
higher oxygen contents, yields metal of greater 
hardness and less ductility, and differences amount- 
ing to several kilogrammes per square millimetre in 
tensile strength. Other members discussed this 
subject at length, but the foregoing brief extract is 
all that space will permit. 

The result of the election for officers was an- 
nounced as follows: President, John Fritz, Bethle- 
hem, Pa. ; vice-presidents, J. T. Holloway, New 
York; J. C. Platt, Waterford, Conn.; K. V. 
D'Invilliers, Philadelphia ; managers, T. A. Rickard, 
Denver, Colo. ; H. O. Hofman, Boston; John A. 
Church, New York ; treasurer, T. D. Rand, Phila- 
delphia; secretary, Dr. R. W. Raymond, New 
York. 

The result was foreshadowed, but, nevertheless, 
was received with applause, for no name is more 
highly honoured among engineers than that of their 
dear old friend John Fritz. 

The annual banquet was giveu that evening, and 
many guests were present. At each plate was a 
handsome souvenir spoon of aluminum bronze, pre- 
sented by Dr. Waldo, and decorated with the 
colours of Virginia—yellow and white. The elo- 
quence that poured forth was sometimes startling, 
and in many cases amusing, and festivities were 
kept up till even our chivalrous southern brethren 
were quite satisfied. The ladies were toasted and 
eulogised in the most delightful manner, and it 
was hard to part from our guests. The next morn- 
ing it was announced that the Institute numbered 
2431 members, and we were then invited to hear 
Dr. Waldo on the subject of ‘‘ Aluminum Bronze.” 
The author gave a sketch of what had been accom- 
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plished in the manufacture of aluminum bronze, and 
then proceeded to depict what they hoped to do. 
He considered this alloy to be a chemical and not 
mechanical compound. There was no segregation 
in the metal, butit appeared uniform. He showed 
samples which had been fractured, and recommended 
the use of this metal wherever the conditions 
exposed it to influences which would corrode steel, 
and cited as a case the bolts to hold down a mortar 
carriage for the sea coast defence. While the elec- 
trical conductivity was unknown, he stated the 
tensile strength to be 30,000 lb. to 80,000 lb. per 
square inch. 

A number of papers were, as usual, read by title, 
and the list was as follows : 

‘‘Some Experiments for Determining the Re- 
fractoriness of Fireclays,” H. O. Hofman and C. 
D. Demond; ‘‘ Product and Economical Results 
of the Marsac Refinery for the Year 1892,” C. A. 
Stetefeldt ; ‘‘ Unwatering a Flooded Mine,” 
Beverley S. Randolph: ‘‘Ore Washing at Long- 
dale, Va.,” Guy R. Johnson ; ‘‘ Survey of Under- 
ground Connection at Leavenworth, Kan.,” Edwin 
A. Sperry ; ‘‘ Refining of Gold Sulphides as Pro- 
duced by Precipitation of Gold from Chlorine of 
Bromine Solution with Sulphurous Acid and Hy- 
drogen Sulphide,” Werner Langguth, Portland, 
Ore.; ‘‘The Cerro de Pasco Mining Industry,” 
Otto F. Pfordte ; ‘‘ Benjamin Huntsman, of Shef- 
field, the Inventor of Crucible Steel,” R. A. Had- 
field ; ‘‘ Solids Falling in a Medium,” F, M. F. 
Cazin ; ‘*‘ Note on Certain Magnetic Phenomena in 








Gold-Bearing Slates,” C. A. Mezger ; ‘‘ The Stete- 
feldt Furnace,” C. A. Stetefeldt; ‘‘'The Silver 
Mines of Lake Valley, New Mexico,” Ellis Clark ; 
‘*The Determination of Phosphorus in Coal and 
Coke,” Jacob Lychenheim; ‘‘The Association 
and Genesis of the Zinc-Ore Deposits of South- 
Eastern New Mexico,” W. P. Blake ; ‘‘ The Deposit 
of Franklinite and Zinc Ore at Mine Hill, New 
Jersey,” Frank L. Nason; ‘‘Iron Ores of East 
Texas,” William Kennedy; ‘‘Gold Milling at the 
North Star Mine, Grass Valley, Nevada County, 
Cal.,” Emile R. Abadie ; ‘‘ Mine Explosions Gene- 
rated by Grahamite Dust,” William Glenn ; ‘‘ Coal 
Seam Sections Developed by Recent Operations in 
Wise County, Va., with Analyses of the Coals and 
Cokes,” Franklin Bache; ‘‘ Swedish Practice in 
the Manufacture of Open-Hearth Steel,” Erik G. 
Odelstjerna ; ‘‘ A Convenient Still for the Labora- 
tory,” Professor C. E. Waite. Abstracts from a 
few are given below, but they are necessarily quite 
brief, and those interested are referred to the 
originals for details, 


A Gotp anv Sitver ReEFinery. 

‘*The Product and Economical Results of the 
Marsac Refinery for 1892,” by C. A. Stetefeldt, was 
explained to be a paper supplementary to one pre- 
viously presented, and gave reliable results which 
had not been in the previous one, owing to a lack 
of time to complete them. The author stated : 

‘* Before starting on the work of the year 1892, a 
most careful clean-up was made, and any remnants 
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were charged to the refinery. During 1892 the 
Marsac lixiviation works produced 48.8 tons of so- 
called ‘regular’ sulphides, which contained, on an 
average, 11,449 oz. of silver per ton, 11.77 oz. of 
gold per ton, and 569.8 1b. of copper per ton. To 
this must be added 266 lb. of sulphides and by- 
products left over from the product of 1891, which 
contained 1380 oz. of silver, 1.41 oz. of gold, and 
63 lb. of copper.” 

After giving valuable statistics in detail as to the 
operation, the author summed up, stating : 

‘‘ We have to deduct from the silver product of 
560,095 oz. for 1892, first, 0.287 per cent. reclama- 
tions, and then 3 per cent. smelters’ discount, 
which leaves 541,734 oz. of silver at 84.864 cents, 
or 459,727.14 dols. From the gold product of 
575.83 oz. we have to deduct 0.312 per cent. recla- 
mations, which leaves 574.04 oz. at 20 dols., or 
11,480.80 dols. From this we must deduct 1957.20 
dols. for sacking, and for freight, and smelters’ 
charges on 48.93 tons of sulphides. 


Realised by Selling to Smelters. 
ols. 
459,727 14 








Silver sold for 
Gold sold for 11,480 80 
Total 471,207 94 
Less expenses 1,957 20 
Realised net... $56 ve 469,250. “74 
¥ by refinery ... 469,423 35 
Difference in favour of refinery 172 61 


There were also 31,231 lb. of copper realised. 
The author’s conclusion is follows : 

“The old process for refining sulphides, which 
worked very smoothly in a technical sense, should 
it be restored, can be made more economical in ex- 
pense and less wasteful in silver. The plant, as 
now constructed, requires only an addition of 
crystallising vats for bluestone to handle more than 
double the quantity of sulphides, which is important 
in view of the erection of lixiviation works by the 
Ontario mill, 
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‘¢The muffle furnace, which was running inter- 
mittently, proved, in consequence, to be very 
wasteful in fuel. It took more coal to heat up the 
furnace in starting roasting, and to keep it hot for 
sixteen hours, while no roasting was done, than 
the quantity consumed during roasting itself. Nor 
would it be necessary to employ twice the number 
of men in doubling the capacity of the refinery. 

‘The selling of sulphides to smelters should be 
avoided, if possible. There is too much annoyance 
and uncertainty in effecting a just and equitable 
settlement. Every improvement in the present 
plant, and in the system of working, will materially 
increase the balance in favour of refining at the 
mill. 

‘‘The most important point for consideration is, 
to reduce the loss of silver. Where does this loss 
take place? If the products are carefully handled. 
the mechanical loss by dusting is very slight. The 
gases from both the matting furnace and the muffle 
furnace pass through the Roessler converter, where 
dust and fumes are arrested. In boiling the roasted 
matte in the dissolving tanks some fine silver may 
be carried forward by the. steam ; and these tanks 
should be covered with lead-lined hoods. If the 
asbestos filters in the silver tanks are carefully 
watched, there is little danger of silver escaping 
with the copper solution. I do not hesitate to say 
that by far the largest’ part of the silver loss was 
due to the present method of melting the silver 
cakes in crucibles. The silver cakes contain more 
or less impurities, which cause the metal to boil 
during and after fusion. In fact, the silver globules 
adhering to the sides of the melting furnace, and 
accumulating in the flue leading to the chimney, 
and the large amount of silver found in the ashes, 
are sufficient evidence in support of this statement. 
Reverberatory furnace melting would reduce these 
losses to a minimum. 

‘*Tt would be well to moisten the cement-silver 
before pressing into cakes with a concentrated solu- 
tion of borax, perhaps with addition of nitre. A 
thorough drying of the cakes would not be neces- 
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sary. The reverberatory furnace could be charged 
with them, and a slow fire started to drive out all 
moisture first. This method of melting would also 
reduce the weight of refinery cleanings to a mini- 
mum, thus causing less expense in their reduction. 
‘*A further saving could be made by the introdue- 
tion of an electrolytic plant for parting and refining 
the doré bars. This would do away with the 
Aurora reclamations of 2418 dols. The metal from 
the melting furnace could be cast at once into 
plates for the electrolytic refinery. It is claimed 
that the cost of refining doré bars in the Moebius 
electrolytic plant at Mansfield, Pa., is only } of 1 
cent per ounce of bullion. If this be true, I 
should think 4 cent would be a liberal charge at 
Park City, provided the dynamos were run by 
water-power from the Ontario tunnel.” 


THe DETERMINATION OF PHOSPHORUS IN COAL, 

‘*The Determination of Phosphorus in Coal and 
Coke,” by Jacob Lychenheim, was a paper brought 
out from the necessities of the case. The author 
tried several methods supposed to be standards, 
but found irreconcilable results. He finally decided 
on the following : 

‘¢T had been under the impression that fusion of 
the ash or residue was necessary in all cases ; but 
wishing to ascertain exactly what proportion was 
dissolved out by hydrochloric acid, and what re- 
mained in the residue, I tried the experiment of 
treating the ash exactly like an ore, transferring it 
to a 5-in. casserole, adding 40 c. c. of strong H Cl, 
evaporating to 10 c. c., then adding 40 c. c, of 
nitric acid (sp. gr. 1.42), and evaporating until all 
brown fumes had passed off and the solution con- 
tained about 20 c. c. or 25c.c. The nitric acid 
solution has a strong tendency to ‘ bump,’ and care 
must be taken to keep the contents of the casserole 
inmotion. The results showed that the phosphorus 
was alinost completely soluble in hydrochloric acid, 
and only a trace remained in the residue. This, 
then, was a solution of the problem by which 
results could easily be obtained in from an hour to 
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Tue Puysics or Steet. (408 Tests.) Summary or AVERAGES.—(See page 471.) 

























































































Test: Universal Mill 112-In. Mill Ulti- | Ultimates for both Percentages of 
= Ultimates. mates. ills, both Mills. 
<< cane hee ——— —_——_————_|—_ |- an al Alter Mebing Coe 
ie Zia : - rections for Size o 
Sire ee aa oe glagleg |Z] s= £8 Plates. 
ein| £ | s8/82| 2 |E8|e2| 2 | 88/82/28 38 38 
§/3| 2 |s4/a*| 2/34 \a*| = | 64 |a%/2% BY Ee 
eer (hai (as | ‘aR oo Sc ces een 
rbon : | | | 
0.06, 0.07, 0.08, 0.09 | 67 |L04 |55,721|/56,119|— 398)55,436|55,316) + 120)55,548 |55,630/— 82) 74.3 88.3 | 95.3 89.8 per cent. come 
0.10, 0.11, 0.12 ..| 82 | 98 |61,250/61,516|— 266/61,159 60,806/+ 353/61,200|61,130/+ 70) 706 82.8 | 94.4 within 50001b., be- 
0.18, 0.14, 0.15, 0.16, | | | | ing a gain of 9.1 
0.17,0.18 ..  —..| 22 | 35 |65,298/65,749|— 451/67,927 |66,982|+ 945|66,912 |66,506|+ 406) 61.4 75.4 | 80.7 percent. 
Sulphur : | 93.1 per cent. come 
Under 0.02, 0.02, 0.03) 27 | 53 |57,480/57,292|4 188/55,869/55,748|+ 121/56,413 |56,268|-+ 145) 83.8 93.8 | 96.3 within 5000 Ib., be- 
0.04,0.05 .. —..| 90 | 94 |58,819/59,554|— 735/59,302 /59,024| + 278) 59,065 £9,283|— 218] 72.8 86.4 | 94.0 ing a gain of 8.5 
0.06,0.07 .. —..| 64 | 90 |61,976/61,927|4+ 49/62,234 |61,704|+ 580)/62,138 /61,788)+ 350) 61.1 75.7 | 89.6 percent. 
Phosphorus: | | 92.8 per cent. come 
Under 0.02, 0.02, 0.03) 57 | 94 |55,468/56,092/— 624/55,510 /55,758|— 248)55,494 |55,884|— 390) 76.9 89.5 | 93.4 within 5000 Ib., be- 
0.04, 0.05, 0.06 —..| 82 |106 |69,019/60,589|— 570/60,913 |60,397|+ 516/60,523/60,480/+ 43) 68.8 84.6 | 95.2 ing a gain of 7.7 
0.07, 0.08, 0.09 —..| 32 | 37 |65,911/65,164|+ 747/66,532 |65,212 +18 0,s08 65,190|+1054| 62.6 70.1 | 85.1 percent. 
Manganese : | | i 
Under 0.20 to 0.40 ..| 57 | 84 |56,938/56,955|— 17/56,074/55,728|+ 346|56,423/56,224/+ 199) 73.0 84.4 | 92.9 
0,40 to 0.55 .. —..| 78 |118 |59,973/60,531|— 553/61,524 |60,836|+ 688/60,891 |60,711|+ 180) 70.2 85.3 | 92.7 
0.55 ,, 0.75 .. —..| 86 | 40 |63,028/63,415| — 387/61,353 |62,517|—- 664/62,409/62,942|— 533) 68.4 | 80.3 | 93.4 
Actual ultimates: ' 
46,000 1b, to 54,0001b.| 80 | 48 |51,647|53,561|—1914/51,605 |53,110| —1505|51,609/53,283 |—1674| 74.4 88.5 | 94.9 90.0 per cent. come 
54,000 ,, 62,000 ,, | 89 |123 |58,415|59,607 | —1192/58,541/58,628/—  87|58,493|59,039|— 546) 76.9 91.0 | 96.2 | within 5000Ib., be- 
62,000 ,, 70,000 ,, | 42 | 46 |64,609/62,663 | +1846|65,685 |65,639|+ 46/65,124/63,083 |+2041| 61.2 73.9 | 89.8 ing a gain of 16.7 
Over 70,000 Ib. | 10 | 20 |78,461|70,703 | +2758]71,863 |68,809| +3054|72,398| 69,441 }+2957| 46.7 56.7 | 73.3 , percent. 
y chemistry: 
46,000 lb. to 64,000 1b.| 21 | 37 |52,241/52,889|— 148/51,858 |52,148|— 290|51,997 |52,235|— 238) 84.5 100.0 |100.0 
54,000 ,, 62,000 ,, | 95 |185 |58,356|58,602|— 246/58,429/58,098|+ 331/58,399/58,306/+ 93) 71.7 83.0 | 93.5 
62,000 ,, 70,000 ,,| 51 | 56 |63,717|64,452|— 735/65.911 |64,900| +-1011|64,866 |64,686|+ 180| 60.7 76.6 | 86.0 
Over 70,000 Ib, ..| 4 9 |75,450/74,062|+1388]70,974 |72,130|—1156|72,352|72,725|— 373) 76.9 92.3 |100.0 
By chemistry cor- 
rected for size : 
46,000 ib, to 54,000 Ib. 29 | 88 |52,277|51,778|+ 499/52,016 |52,049|— 33/52,129|51,931|-I- 198) 79.1 94.0 |100.0 
54,000 ,, 62,000 ,, |101 |133 |59,165/58,520|+- 645/58,381 /58,048/+ 833/58,719/58,252|+ 467) 74.9 90.1 | 94.4 
62,000 ,, 70,000 ,,| 86 | 55 |64,615|64,407|+ 208/65,586 |64,898|+ 688/65,202 |64,703|+ 499) 68.1 83.5 | 91.2 
Over. vo, $00 1b «| 5 | 11 |74,916|73,910) +1006|71,622|72,076/— 454/72,653 |72,424|+ 229) 92.3 100.0 |100.0 
y thickness: | 
Under gin, ....| | 7 | 19 |65,530/61,921| +3609|64,075 |61,260/ +-2815/64,466 |61,438|-+3028| 26.9 50.0 | 808 
in.and yy in. —..| 48 |154 |61,961/61,558|+ 403/59,127 |58.679|+ 448/59,800|59,363/+- 437) 74.3 87.1 | 94.1 
2» » Te» ..| 54 | 37 |58,733/59,516| — 783/58,872|58,899|— 527/58,686 |59,265|— 379) 73.6 92.3 | 98.9 
5 os met ..| 62 | 27 |57,869/58,848| - 979/61,247|62,090|— 843/58,894 |59,832|— 938] 73.0 78.7 | 87.7 
By thickness, cor- on | 
rected for size: | | 
Under gin... ..| 7 | 19 /65,530/64,921| + 609/64,075 |64,576/— 601)64,466 |64,669|—- 203) 80.8 92.3 | 92.3 
tin.and yzin,  ..| 48 |154 61,961/61,850|+ 611/59,127 |58,821|+ 306/59,800/59,422|+ 378) 73.8 89.1 | 94.6 
» 99 Ve oe ..| 54 | 87 |58,783/58,484| + 249/58,372 /57,899/+ 473/58,586 |58,246 |+ 340) 81.3 92.3 | 98.9 
» tolin... —..| 62 | 27 |57,869/57,086| + 783/61,247 |60,479|+ 768/58,894 |58,116|+ 778) 63.5 88.8 | 92.1 
eed ee slatted Wiis ss CR a eee en ae iste 
All tests .. —../171 |237 59,604/59,946|— 342/59,648/59,309'-}- 339|59,629/59,576|+ 53) 70.8 84.1 | 929 
All tests corrected | | 
forsize .. —..|171 237 59,604 59,045/+ 559 59,648 esas (es $21/59,629|59,209|-++- 420) 74.7 89.7 94.9 
| 

















an hour and a half, with little labour and attention 
on the part of the operator. It is just as satisfac- 
tory and gives just as concordant results as the 
longer methods. 

“In all this work we have been using a very 
simple arrangement, by which the combustion of 
the carbon was considerably hastened. In fact, it 
was found much more satisfactory than the large 
fusion crucibles we had previously employed. Its 
comparative cheapness enabled us to run six analyses 





at a time, and also did away with the expensive 
necessity of laying in a supply of large crucibles. 
It consists of a boat 2 in. square and } in. 
deep, made from 0.002 platinum foil. Care 
should be taken in making the boats that the 
corner flaps fit tightly, so that none of the ash will 
be lost by getting into the interstices. A tripod, 
Erdman chimney, and two pieces of thin platinum 
wire complete the arrangement. The wires should 
be so bent as to be about ? in. below the top of the 
chimney. The heat applied for the first five 
minutes should be a low red, in order that none of 
the coal shall be lost in the escape of the volatile 
matter. After that the gas should be turned on 
full, and a bright red heat maintained. It is not 
necessary that the sample should be ground very 
finely. By constant stirring we have effected the 





combustion of the carbon in half-an-hour, and with 
an occasional stirring it should never take more 


than an hour.” 
(To be continued.) 





OTIS ELEVATING RAILWAY, CATS. 
KILL MOUNTAIN, GREENE COUNTY, 
NEW YORK. 

Tue Catskill Mountain region has been a well- 
known summer resort for about three-quarters of 
acentury. The eastern slope of the mountain lies 
from 8 to 10 miles west of the Hudson River. The 
formation is of the nature commontothe Apallachian 
range : gradually sloping plateaus from the west, 
and a precipitous eastern slope or drop with rolling 
foot-hills to the draining stream. 

The mountain north of the Kaaterskill Clove, 
which rises in two summits called respectively 
North and Sovth Mountain, was chosen as the site 
of the earliest hotel, on account of the extent of 
view, and the excellent water supply obtainable 
from two lakes lying at a high elevation between 
the two summits; in this immediate neighbour- 
hood are to be found the larger hotels, and upon 
the plateau a few miles further back, the principal 
villages. 

Until of late years this section was reached by 
stage from Catskill village on the Hudson River, a 
laborious ride of several hours. In 1882 the Cats- 
kill Mountain Railroad, a narrow-gauge, was built 
from Catskill village to Palenville, a small village at 
the foot of the mountain, which distance, about 
10 miles in a direct line, required some 16 miles 
of railroad development through the foot-hills to 
reach an elevation of about 600 ft. above the river. 

After reaching the end of this railroad, a drive of 
some 6 miles and an ascent of about 1700 ft. still 
remained to be done by stage, involving two to 
three hours’ time. 

In 1883 a still further improvement was made by 
the construction of the Stony Clove and Kaaterskill 
Railroad, a narrow-gauge, running from Phoenicia 
on the Ulster and Delaware Railroad, to the villages 
of Hunter and Tannersville, and to the hotels on 
the South Mountain. 

This improvement avoided many of the discom- 


forts previously connected with the trip, but 
involved a railroad ride of about 45 miles from the 
Hudson River over heavy grades, and hence effected 
but little, if any, saving in time. 


tain resort nearer, as to time, to New York, became so 
apparent, that the Otis Elevating Railway Company 
was incorporated for the purpose of building an 
inclined railway up the face of the mountain, in 
order that passengers, with their baggage, &c., as 
well as supplies for the hotels, brought to the foot 
of the mountain by the Catskill Mountain Railroad, 
could be expeditiously carried to the top of the 
mountain, and the laborious ascent by wagon 
avoided. 

Surveys were made in 1886, at which time it was 
intended that water from the lakes at the top of 
the mountain should be used as motive power, and 
plans were worked out on this basis. Some legal 
questions, however, arose respecting the right to 
use the water, which not only delayed construction, 
but caused the company to abandon entirely the 
use of water, except for boiler purposes, and sub- 
stitute direct steam power. 

The road was surveyed in the winter of 1891-2, 
the construction was commenced on January 20, 
1892, and the road put in operation July 18, 1892. 
It has been operated during the latter part of the 
season 1892, and the whole of the season of 1893. 
In the spring of 1893 a short piece of narrow- 
gauge road was built at the top of the mountain 
connecting the top of the incline with the Stony 
Clove and Catskill Mountain Railroad, so that at 
the present time, during the season, passengers 
may travel by railroad from Catskill village on the 
Hudson River to and over the mountains and back 
to the Hudson River at Roundout. 

The Otis Elevating Railway is an inclined cable 
road of 6780 ft. horizontal length, and 7005 ft. 
length measured on the grade, the vertical rise 
being 1602} ft. The line is straight in plan from 
end to end, there being a passing point in the 
middle, 450 ft. long, at which the tracks are spread 
sufficiently to allow the ascending and descending 
trains to pass, the remainder of the line being of 
the three-rail type, the middle rail doing service 
for both tracks. The radius of the turnout curves 
is 4000 ft. (see pages 408 and 409 ante). 

In profile the line is not straight, but consists of 
a succession of vertical curves so arranged as to 
give a constant pull upon the engines at whatever 
point upon the line the trains may be, with average 
loads in the trains, one train ascending while the 
other descends, as hereinafter explained. Thus the 
weight of the hauling cables is compensated without 
the necessity of using continuouscables, which would 
have been necessary had the line been straight in 
profile (see page 476, and the two-page plate in this 
week’s issue). 

At the bottom the grade is 4 ft. in 100 ft., the 
incline gradually increasing as the line ascends, the 
vertical curves being concave upward to a point 
about 1470 ft. from the summit, where the maximum 
grade of 35 ft. in 100 ft. is reached. From this 
point the curvature becomes convex upwards, and 
the grade decreases to the top, where it becomes 
30.5 in 100. On account of the steepness of the 
mountain slopes, the line is mainly in rock cut and 
on trestles, but about 1300 ft. of the line is on fill. 
Of the remainder some 3100 ft. are in rock cut, and 
about 2600 ft. is trestle; the greatest depth of 
rock-cutting is about 45 ft. 

There are three main trestles. Trestle No. 1 is 
1757 ft. in length (measured on the grade), and 
contains 104 bents and 3 truss spans, and has a 
maximum height of 55 ft. Trestle No. 2 is 
286 ft. in length, contains 16 bents, and has a 
maximum height of about 25 ft. Trestle No. 3 is 
486 ft. in length, contains 27 bents, and has a 
maximum height of 72 ft. 

The trestles are of Southern yellow pine timber 
on rubble masonry foundations. The trestles have 
foot-walks at each side, with iron hand-rails. 

For about 1000 ft. at the lower end of the line 
the ties are laid in broken stone ballast ; for the 
remainder of the line, transverse timbers are bedded 
in the fills and cuts. Upon these are laid and 
spiked 6 in. by 10 in. yellow pine stringers, one 
under each rail, and upon these in turn the ties, 
which are 6 in. by 6 in., and of planed Southern 
yellow pine, are laid and spiked. Spacing blocks 
2 in. by 6 in. are spiked on top of the stringers 
between the ties, to maintain the spacing of ties 
and prevent their creeping down-hill. 





The rails are spiked to the ties in the manner 


About 1885 the necessity of bringing this moun- . 
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usual in America, two spikes to the tie, and are 
held from creeping by four spikes at each joint, set 
in notches in the fish-plates, the ties at the joint 
baing placed closer together to suit the notches in 
fish-plates. The gauge of track is 3 ft. 

Two continuous 6 in. by 8 in. yellow pine guard 
rails, built up of two pieces 4 in. by 6 in., break- 
ing joints, and bolted to each tie with a §-inch bolt, 
with head countersunk in guard rail, are laid, one 
inside of each outer rail and 4 in. from gauge side 
of rail. The countersunk holes for bolt heads are 
filled with asphalte. These guard rails serve mainly 
for the safety devices to act upon, and incidentally 
to prevent derailment. 

Each train consists of one passenger car and one 
car for baggage and freight. The passenger car is 
of the open or excursion type, with canvas curtains 
and transverse seats. The seats are of wooden 
slats, the variations of angle of the incline being 
provided for by the curvature of the seats. The cars 
are 7 ft. 8 in. wide by 46 ft. long, and are carried 
upon two ordinary pivoted four-wheel trucks, with 
24-in. wheels. Each passenger car is equipped with 
the well-known Otis triple grip safety device, which 
is actuated either by the breakage of one or both 
cables, and also independently of the cables by an 
adjustable wheel governor which is set to operate 
the safety device should a speed of about 14 miles 
per hour be reached. The cars are also equipped 
with ordinary hand brakes. 

The weight of each passenger car, with its safety 
devices and cable attachments, is 22,000 lb., exclu- 
sive of weight of passengers. 

The baggage cars are four-wheeled open cars of 
the ‘‘Gondola” type, with removable sides, baggage 
and freight in stormy weather being covered with 
canvas. They are suspended below the passenger 
cars by a central drawbar, two safety links being 
provided, one at each side, in case of breakage of 
the drawbar. These cars are made without roofs, 
in order that the view of the passengers may not 
be obstructed. There are no safety attachments on 
the baggage cars. The weight of each baggage car 
is 5400 1b. Each passenger car seats 90 persons, 
there being in addition considerable standing room, 
the maximum load of a train being considered as 
100 persons and their baggage. The baggage cars 
are used on passenger trips for the conveyance of 
the passengers’ baggage, and at other times for the 
carrying of freight for the various hotels on the 
line of the connecting road. They are also used to 
transport the coal used in the operation of the 
incline. 

Each train is connected to the winding machinery 
by two 1}-in. diameter steel cables. Both cables 
are for hauling, the usual idle or safety cable being 
dispensed with. The cables pass from one train 
around a pair of drums and thence back to the 
other train, one train ascending while the other 
train descends. The cables are supported on 
ground pulleys, spaced 30 ft. apart, except on the 
lower 1000 ft. of the line, where, on account of the 
flat grade, they are spaced 15 ft. apart. These 
pulleys are 10? in. in diameter, and are run in self- 
adjusting babbited boxes supported on wrought- 
iron straps bolted to the ties. A single pulley 
serves for both cables, which lie side by side. At 
the turnout, curve pulleys of 15 in. in diameter are 
used, which are inclined in the line of the resultant 
of the side pull and vertical weight of the cables. 
The pulleys on curves are placed 30 ft. centres. 

A copper signal wire, supported upon bell insu- 
lators screwed to the ties, is run parallel to the 
rails, contact with which can be made from the 
passenger cars. Four signal bells are used, one in 
each car, and one at the upper and one at the lower 
terminus, by means of which signals may be trans- 
mitted from each of these four points to the other 
three. Communication can be held also between 
the two terminal stations by telephone, a separate 
wire being provided for this purpose. 

The line was made straight in plan with the 
intention that the operator controlling the engines 
at the top of the line could see the two trains ; 
thia, however, was found to be useless, as the pre- 
valent clouds and mist on the mountain face 
rendered operation by sight impracticable, and 
reliance has to be placed upon the signalling 
devices. ASF 

The operating machinery, which is at the top of 
the incline, consists of two 12-in. diameter by 30-in. 
stroke Hamilton-Corliss engines, keyed at right 
angles to a central shaft driving a cast-steel pinion 
of 21 teeth of 44-in. pitch, driving in turn two cast 
gears of 100 teeth, 4$-in. pitch and 12+in. face. 





Each large gear is bolted to a 12-ft. diameter 
‘* Walker patent” differential drum, containing 
six grooved rings in which the cablesare laid. The 
peculiarity of the Walker drum is that the cables 
are laid in loose rings, each lap being in a separate 
ring. The rings are held only by the friction 
between them and the drum face, and are free to 
move to accommodate any difference of strain and 
stretch in the various wraps of the cable, thus 
avoiding the friction and cutting tendency usual in 
the grooves of the ordinary solid drums. To each 
differential drum is bolted a 12-ft. diameter brake 
wheel, one of which is equipped with an emergency 
brake. A ball governor is attached to the engines, 
controlling the automatic cut-off. Each engine has 
two eccentrics and a link motion, by means of 
which the engines are reversed. 

The cables from the south track pass over the 
differental drums, making two wraps around these 
drums, then pass around an 8-ft. diameter return 
pulley, supported in a frame at the rear of the 
engine-house, and thence back over a 6-ft. diameter 
pulley to the north track, the 8-ft. diameter return 
pulley being inclined sufficiently for this purpose. 

The boilers are two of Manning’s patent vertical 
tubular boilers, of about 150 horse-power each, from 
which the gases are taken by a wrought-iron stack 
42 in. in diameter and 72 ft. high. 

The boiler-house is placed about 100 ft. from the 
engine-house, and about 10 ft. below the track at 
that point, in order that the coal carried up in the 
baggage cars may be dumped directly into bins in 
front of the boilers. 

The operating tower is placed on the roof of the 
engine-house. The machinery is controlled from 
this tower by three main levers, one controlling 
steam admission to the engine, one controlling the 
reversing links, and the third controlling the brakes 
on the engine driving shaft. To these levers are 
also attached Westinghouse air-brake cylinders, 
actuated by an ordinary Westinghouse air pump 
and reservoir. The operator, therefore, can, as he 
may prefer, operate the machinery by the hand 
levers or by compressed air. An air-brake cylinder 
is also applied to the emergency brake on main 
drum, which can also be controlled by the operator 
in the tower. 

Additional valves are provided on the air pipes 
in the engine-room below, by which in an emergency 
the attendant stationed there maystopthe machinery 
independently of the operator above, in the event 
of a breakdown or other accident. 

Automaticstopping arrangementsto prevent over- 
running are provided to stop the trains in the event 
of an accident to, or carelessness on the part of, the 
operator. These consist, first, of an air valve and 
trip, placed about 150 ft. down the line, This 
trip when touched by a projecting piece, attached 
to the car for the purpose, admits pressure to 
the air cylinder controlling the engine throttle 
valve, and shuts off the steam. At some dis- 
tance further up the track (the proper position 
being found by experiment) a similar trip and 
valve is placed, which applies the emergency 
brake. The emergency brake differs from the other 
air-brake apparatus in that it is a weighted brake, 
the air being used only to lift the weight, the 
weight operating the brake when air is released. 
This form of brake was adopted in order that the 
machinery should be stopped if, from any accident 
or carelessness, proper air pressure should not be 
maintained. 

Water is supplied to the boilers from the North 
Lake, which is some 500 ft. in the rear of the boiler- 
house. The boilers being below the level, the 
water flows by gravity from the lake. 

A speed indicator is placed in the operating room, 
which registers the speed of trains on a strip of 
paper operated by clockwork. an electric bell is 
connected with this indicator, which warns the 
operator when a speed is reached beyond that desired. 
In normal operation the trains are run at about 
9 miles per hour, the governors upon the passenger 
cars being set to operate the safety device should a 
speed of about 14 miles per hour be reached. The trip 
up the mountain is made in ten minutes, including 
loss of time in starting and stopping. An experi- 
mental trip has been made in six minutes, and no 
reason exists for the established time of trip, other 
than that it has been found to be a convenient 
schedule time. The cost of construction of the 
incline, including surveys, and engineering expenses 
and buildings, but exclusive of the land acquired, 
was about 260,000 dols. The existing railroads at 
top and bottom of the mountain also expended 





an additional amount of about 30,000 dols. in 
altering and extending their lines to connect with 
the incline. 

The incline was designed by and constructed 
under the direction of Mr. Thomas E. Brown, jun., 
chief engineer of the Inclined Railway Company, 
and consulting engineer of Messrs. Otis Brothers 
and Co., who were the contractors for the 
machinery. 

The contractors for grading and masonry were 
Messrs. Pennell O’Hern and Co., and for timber- 
work, track-laying, and buildings, Messrs. Mairs 
and Lewis, all of New York City. 





ELECTRIC CAPSTANS. 

Tux illustrations on page 472 represent two electric 
capstans constructed by Messrs. Humpidge and 
Snoxell, Limited, Dudbridge, Stroud, Gloucestershire, 
and differing in the type of gearing adopted. Both 
are in daily requisition, moving coal trucks, &c., empty 
and loaded, to and from various parts of the yards, 
and each is capable of hauling two loaded 10-ton 
wagons round the ordinary curves and gradients at a 
speed of about 24 miles an hour. The working parts 
are contained in a water-tight iron casing below the 
ground level, access to the motors being readily ob- 
tained = means of a small cover provided for that pur- 

se. ‘The motors were made by Messrs. Crompton 
and Co , of Chelmsford. They are compound wound, 
and take, in regular work, a current of 45 ampéres at 
110 volts pressure ; but will pass a good deal more 
current at starting for a short time without injury. 
The leads are brought to the capstans in a 2-in. 
wrought-iron pipe laid underground ; and the startin 
switch is arranged so that the current is engiied 
gg so as to start the motor without undue 
shock. In the one case the motor drives the hauling 
head by means of ordinary machine-cut spur gearing, 
with a compressed raw-hide pinion on the motor 
spindle. In the other capstan this arrangement was 
modified, and the motor is geared direct into the 
capstan head spindle by means of a worm and wheel. 
The greatest care was taken to make this latter 
arrangement as effective as possible; the worm was 
made of hard tool steel, double-threaded, and pro- 
vided with a proper collared thrust bearing. The 
wormwheel was made of phosphor bronze, accurately 
shaped to the worm, and the whole arrangement 
worked in an oil bath. The efficiency, although high, 
was found to be slightly lower than in the case of the 
capstan with the spur gearing. 

he first capstan has been in daily use since May 25, 
1891, and is probably the first electric capstan ever 
started in regular work. It has advantages over a 
capstan worked by water pressure, principally on the 
score of economy of working. The current taken ig 
directly in proportion to the work which is being done, 
whereas with an hydraulic capstan the full amount of 
water is passed, whether any work is being done or 
not. 





STEAM DYNAMO FOR THE CHILIAN 
CRUISER ‘‘ BLANCO ENCALADA.” 

WE illustrate on page 473 a combined steam engine 
and dynamo, of which Messrs. E. Scott and Mountain, 
Limited, of the Close Works, Newcastle-on-Tyne, 
have just completed two sets for Sir W. G. Arm- 
strong, Mitchell, and Co., of Elswick, Newcastle, for 
the Chilian cruiser Blanco Encalada, two similar sets 
having previously been supplied for the Japanese 
cruiser Yoshino. The engines illustrated are of the 
compound type, with cylinders 84 in. and 154 in. in 
diameter by 8 in. stroke. Steam is admitted to the 
cylinders by means of a central valve worked by one 
eccentric from the crankshaft. The engines, as will 
be seen, are coupled direct to the dynamo, which is 
compound wound, of the Admiralty type, and capable 
of giving an output of 400 ampéres at an electromotive 
force of 80 volts when running at a speed of about 
300 revolutions per minute. This speed is sttained 
with an initial steam pressure of 100 lb. per square 
inch in the cylinders. The bedplate is made in three 

ieces. The engine bed is of cast iron, the dynamo 

d of Pca and the outer bedplate carrying the 
outer bearing is of cast iron. The object in making 
the bed in this way was to enable the machinery to be 

ot readily into position and also to reduce weight, 
But in any case it would have been necessary to place 
brass blocks underneath the dynamo, and it was con- 
sidered that by increasing these blocks to some extent, 
and forming rho into a bedplate, a very satisfactory 
arrangement would be obtained, an opinion which has 
proved correct. To insure absolute steadiness aud 
freedom from spring, two stays are fitted from the 
top of the magnets to the columns of the low-pressure 
engine. 








Exectric TRAMWAYS IN Russta.—The municipal council 
of Nijni-Novgorod has just decided upon the construction 
of three electric tramways. 




















476 | ENGINEERING. 


[APRIL 13, 1894. 








THE OTIS ELEVATING RAILWAY, CATSKILL MOUNTAIN, N.Y., U.S.A. 
MR. THOMAS E. BROWN, JUN., ENGINEER; MESSRS. OTIS BROTHERS AND CO., NEW YORK. 


(For Description, see Page 474.) 
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THE PANAMA CANAL.—At a recent meeting of share- | party came upon a river hitherto unknown, and followed 
holders in the Panama Canal Company it was decided to | its course in canoes for 800 miles to its outlet at Chester- 
favour the formation of a syndicate to undertake the | field Inlet, 400 miles from Fort Churchill. The explorers 
Bartissol project for finishing off the Panama Canal. passed, also, some large lakes, one of which they stated 

—_—— | to be as extensive as the northern half of Lake Winnipeg. 

CANADIAN Exp.oration.—The officers of the Geological | 

Survey of Canada are accomplishing great things in con-| | VicTorIAN BorinG.—An experimental bore is being put 
nection with the exploration of the far north of the| down at Nyora, Victoria, with a new machine named 
Dominion. Mr. Tyrrell, the director of the survey, has | the ‘‘ Calyx,” which is claimed to possess many advan- 
recently returned to Ottawa after an eight months’ | tages over the diamond drill in boring for coal. The 
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is given of the statement that the ‘‘ Calyx” borer is both 
faster and more economical than the diamond drill, he 
will purchase it, and also the right to construct others. 
The latest reports showed that the machine was acting 
exceedingly well, as it was boring at the rate of 12 ft. per 
hour. This was, of course, through the comparatively 
soft earth near the surface. Samples of core of a hard 
sandstone, which was bored at the rate of 8 ft. per hour, 
are in the possession of the department. The principle 
of the machine is that the revolving circular bit is sha 


journey, in which he explored the country lying between | machine is in the hands of a company, and the Victorian | into teeth like a saw, the bits being re-sharpened as they 
ate Athabasca and Hudson’s Bay. Mr. Tyrrell and his : Minister of Mines has intimated that if a practical proof wear down, 
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the incline being 2} miles. The curves are of 500 ft. 
radius, the gauge of the railway being 3 ft. 6 in. The 
rails are of flange section, weighing 55 1b. per yard, 
and are fixed to steel transverse sleepers, in the centre 
of each of which is bolted a cast-iron chair, carrying 
the rack, which is of the ‘‘Abt” type. The incline 
is situated midway between the seaport of Puerto 
Cabello and the terminus at Valencia, and the trains 
are brought by ordinary adhesion engines to and 
from the incline on either side, the rack engines then 
taking their place. The trains consist usually of four 
bogie wagons, each loaded with 10 to 11 tons of mer- 
chandise, or a total gross weight, exclusive of the 
locomotive, of 70 tons, the rack engine being always 
placed at the lower end of the train. At the request 
of Messrs. James Livesey and Son, the engineers for the 
railway, a trial trip was made with one of the engines 
then in ordinary working on the line, with the follow- 
ing results : Starting from the level at Las Trincheras, 
the boiler pressure was 150 lb. per square inch, and 
the fire was 3 in. deep and nearly burnt through 
ready for making up. 5640 lb. of coal were weighed to 
the engine, and the fire made up from this amount. 
The water in the tanks was carefully weighed—not 
measured—and re-weighed after arrival on the level 
at La Entrada, The water for cooling the cylinders 
was also weighed before descending from La Entrada, 
and re-weighed after arrival at the end of the 8 per 
cent. grade, 7700 ft. from La Entrada. The Crown 
brand patent fuel was used. The up train consisted of 
four covered wagons, containing ordinary freight for 
Valencia. The down train consisted of four covered 
— and one low-sided wagon, loaded with ordinary 
reight for Puerto Cabello. The engine was driven in 
the usual way. Starting from the level at Las Trin- 
cheras on the up trip, the gross weight of the train, 
not including the engine, was 67 tons, and the height 
of water in the boiler 5in. in the gauge glass, the boiler 
pressure being 150 lb. per square inch, and the safety 
valves slightly relieving. The weight of water in the 
tanks at the start was 40444 lb., and the weight of 
coal on the engine 540 lb. Starting at 7.55 a.m., the 
right-hand injector was put on on reaching the] in 
124 gradient, 4000 ft. from Trincheras, and kept on 
until arrival at La Entrada. The full boiler pressure 
was maintained throughout the trip. The train arrived 
on the level at La Entrada at 8.134 a.m., the speed up 
the incline being 7 miles per hour. The height of water 
in the gauge glass at La Entrada was 3} in., and the 
weight of water in the tanks after arrival at Entrada, 
and after filling boiler to starting height in glass, was 
351 1b., whilst that of coal on the engine was 40 lb. 
From this the consumption during the up trip will 
be seen to be as follows: 
Ib. 


Weight of water consumed inup trip... 36934 
500 


Pounds of water per pound of coal... 7.387 


All the water, or 36934 lb., was consumed in liftin 
67 tons 616 ft., or through 7700 ft. of 1 in 124. With 
one injector feeding, the full boiler pressure was main- 
tained, and the valves were free. The position of the 
reversing screw on the 8 per cent. grade was such as 
to give a cut-off at about 12 in. of the stroke, 





Cost per Mile in Pence. Haulage. 

motive | Running. | Total. | Average 
Repairs | | Gross | Average 

| | Load in | Net Pay- 
= scoot Vanissa | Tons, ex-| ing Lo d 
Wages | | | clusive of | in Tons, 
and Ma-| Stores.) Fuel. | Wages} — | Engine. | 
terials. | 








4.36 2.88 11,38* | 17.1 35.72 70 42 








Cost per ton of goods hauled, .88d. per mile. 

* Coals cost at company’s store ll. 9s. ld. per ton, other stores 
being proportionately high. 

On the down trip the speed was 8 miles per hour. 
No coal was used on the down trip, nor water put in 
the boiler, and hence the fire and water in the boiler 
was precisely the same on arrival at Las Trincheras 
as before starting up. The gross weight of train, not 
including the engine, was 75.5 tons, and it consisted 
of five wagons. The weight of waterin the reserve tank 
for cylinder cooling before descend.ng was 6274 lb., and 
that remaining in reserve tank cn arrival down at 
Las Trincheras 517 lb.; hence the weight consumed 
in cooling cylinders, when used as counter-pressure 
brakes in descending 7700 ft. of 1 in 124 gradient, 
was 110} 1b. The cylinders had all the water neces- 
sary during the trip down, and the water regulator 
was used as usual. The escaping steam from the com- 
pression valve was well saturated, and no trouble of 
any kind has occurred to cylinders or valve faces from 
want of water in descending. The cylinders are used 
only on the 8 per cent. down grade as counter-pressure 
“me The reversing gear is put in backward position 
when thechange of gradeoccurs 4000 ft. from Trincheras. 
In the running the rack engines work excellently. 
The leading wheel flanges wear a little, but the centre 





and bogie wheels show very little wear. The leading 
are occasionally changed with the centre wheels, thus 
running the flanges down equally. The work per- 
formed during the tests was the same that is done 
every day, as never less than four wagons are taken 
up; sometimes five wagons have been taken up, but 
not all containing full load, or 10 to 11 tons each. 

The Table in the preceding column gives the cost of 
haulage on the Trincheras Incline for a period of nine 
months, 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 4, 1894. 

Repvcep freight rates have already transferred 
large orders for iron and steel to Western Pennsylvania 
markets, and others are soon going. Pittsburg once 
more rules supreme in the iron trade, and its control will 
not be easily disturbed, perhaps, for years to come. 
Merchant iron is offered at 20 dols. per ton, also steel 
bars. Billets have sold at 15 dols. Even at these 
quotations only a moderate volume of business has 
been done. Bessemer is 9.75 dols. at Pittsburg. 
Serious labour disturbances are threatened in the 
Pennsylvania coal and coke fields. The agitation 
involves 30,000 men in this and contiguous coal- 
fields. Bitter competition for spring and summer 
business is felt in all sections, and even should 
the settlement of the tariff question encourage 
the placing of orders, manufacturers will be un- 
able to profit by any advance for, perhaps, two 
months after the apparent improvement sets in, 
because of the large volume of business liable to 
be done by acceptance of options. Cheaper pig 
iron in the north, due to lower freight rates, is 
keeping out some southern iron. Barb wire is 
in heavy demand in western markets, nails are doing 
better, structural material is improving week by week 
in small lots. Specifications for 7000 tons of bridge iron 
have been received. Car-builders report but little pro- 
gress. Two locomotive works have started full time, and 
one or two more may follow. Industrial conditions are 
improving slowly. The tariff discussion is on, and the 
result will probably be the postponement of definite 
action on account of political complications, 








PETROLEUM ENGINES.* 


By Professor Wi1LL1AM Rosinson, M.E., A.M.I.C.E, 
of University College, Notting am. 

THE vast subject of petroleum engines cannot be 
dealt with fully in a single evening, and it will only be 
possible to consider briefly the recent rapid development 
of this useful prime mover. 

The working material is common refined petroleum or 
lamp oil, obtained from Russia and America, also the 
paraffin oil from the distillation of shale in Scotland. 

In contrast with the steam engine, which has the 
steam supplied by the boiler, or the gas engine, which 
uses the gas prepared by a gas producer, the petroleum 


& | engine is required to convert the oil into vapour, or oil 


gas, which is used both as fuel and working agent when 
mixed with air in the engine cylinder. 

At the outset we must know something of the action of 
heat on petroleum, made up as it is of various liquid 
hydrocarbonshaving different boiling points. Bygradually 
raising the temperature of the oil from 120 deg. Cent. to 
250 deg. Cent., the constituents may be boiled or driven 
off as vapour and collected again. When heated above 
its normal boiling point, a petroleum or paraffin is split up 
or decomposed, being changed into olefine at the same 
time gas is evolved and carbon deposited. By this 
‘cracking ” process the American distiller is able to split 
up a heavy oil and obtain lighter hydrocarbons as ordinary 
lamp-oil. When the temperature is still further raised to 
a bright cherry-red heat, the oil is partially converted 
into real oil gas, with tarry products which are usually 
washed out in the manufacture of oil gas, and are 
likely to cause trouble in oil engines. It is, therefore, 
necessary to regulate and control the temperature of 
the vaporiser in oil engines, and provide proper cylinder 
conditions, in order to prevent the formation of tar, 
which would otherwise clog the valves and passages or 
cause a troublesome deposit of soot thereon. This regu- 
lation of temperature is the most important function of 
oil engines apart from their ordinary working as internal 
combustion engines. One cubic inch of oil forms from 
200 to about 300 cubic inches of vapour, when reduced to 
the ordinary pressure. The inflammability of a given 
mixture of Ai vapour and air depends greatly on the 
pressure to which the mixture is raised. Curves giving 
oil vapour pressure at temperatures between 0 deg. Cent. 
and 200 deg. Cent. were shown on the screen. 

Early Petroleum Engines.—In 1872 the Brayton ready- 
motor appeared in America, and was afterwards tried in 
this country. No attempt was made to gasify, vaporise, 
or heat the finely divided oil driven into the cylinder by 
air under pressure of 60 1b. to 80 lb. per equare inch, and 
burned slowly without rise of pressure. Ignition was by in- 
candescent platinum, and a gauze screen was used, asina 
safety lamp, to prevent the flame travelling from the cylin- 
der to the oil tank. Soot accumulated in this engine and 
had to be cleaned away far too often. Trials with a 9 indi- 
cated horse-power engine gave only 5 useful horse-power 
on the brake, the other 4 horse-power being spent in 
driving pumps and overcoming friction of mechanism. 


* Abstract of paper read before the Goldsmiths’ Institute 
Engineering Society, New Cross, 








After the Otto engine, made in this country by 
Messrs. Crossley Brothers, had gained popular favour 
and confidence, public attention was directed to other 
types of the internal combustion engine. The kind of 
valve gear found most suitable in practice is valves of 
mushroom pattern, held in seating by spiral —e and 
opened by levers worked by cams on a side shaft, or b 
eccentrics on the crankshaft. Similar gearing is “al 
for modern oil engines. 

Priestman Oil Engine.—The early forms of petroleum 
engine proved so troublesome that strong prejudice was 
produced against these prime movers. his has been 
almost entirely overcome by the Priestman petroleum 
engine, which appeared in 1888, and by steady progress in 
its development has proved a practical success as a 
thoroughly reliable engine, still more useful than the gas 
engine, because completely self-contained, so that it can be 
used wherever oil can be carried. The chief organs of 
this engine are the working cylinder and combustion 
chamber, valve-box, vaporiser, spraying nozzle, spray- 
maker, and governing arrangements. By means of the 
self-starter a charge of oil vapour is carried from the 
vaporiser to the working cylinder, where it is ignited, 
and the explosion starts the engine without the usual 
hard labour involved in pulling round the flywheel to 
oo a the charge before it can be fired by the electrio 
—_ 4 The engine is-:started without touching the fly- 
wheel. 

In this, as in all the engines I shall bring before your 
attention to-night, the ordinary Beau de Ineskan four- 
cycle of operations is followed : (1) Admission of charge, 
(2) compression, (3) explosion, and (4) exhaust. When 
running at full load we have only one working stroke or 
impulse for every two revolutions of the crankshaft. 

he heat in the exhaust gases escaping from the 
cylinder is utilised to vaporise the oil and heat the in- 
coming charge of oil-spray and air, which enters the 
cylinder at 170 deg. Fabr. to 300 deg. Fahr., depending 
on the size of the engine. The charge, when compressed, is 
fired by a powerful electric spark from a small induction 
coil, excited by a couple of electric cells. The spark is 
intermittent, and worked by the engine. Many of these 
engines are doing useful service, and giving satisfaction 
at hed hard, trying work in various parts of the 
world. 

The horizontal single-cylinder engine only gives one 
working stroke or impulse for every two revolutions of 
the crankshaft. The vertical marine type, with two ver- 
tical single-acting cylinders placed side by side, gives an 
impulse every revolution, and the ay og of the charge cr 
force of the explosion is regulated by the governor, which 
controls the supply of oil and air to suit the varying load 
and give uniform speed. The charge is usually admitted 
and fired on one side of the piston. 

In the latest type of Priestman engine the cylinder is 
closed in at both ends, and the charge is admitted and fired 
at both sides of the piston. This gives an impulse stroke 
for every revolution of the flywheel in a single-cylinder 
engine. Two double-acting cylinders give an impulse 
every half-turn of crankshaft. I am of opinion that 
this marine type marks a distinct advance, as well 
as a new era, for the petroleum engine as a prime 
mover. With this double-acting cylinder engine of 
comparatively small-sized cylinders, a large additional 
power can be obtained at a small increase in weight 
and a comparatively small additional expense in con- 
struction. 

The marine engines are fitted with the McGlasson 
reversible propeller, so that the blades can be set at any 
angle, and are worked from inside the boat by a hand- 
wheel; they answer their purpose admirably, controlling 
the boat ahead, astern, or stopping at will, whilst allow- 
ing the engine to work always in the same direction. 

hen the Priestman petroleum engine proved 
thoroughly reliable, the demand for these self-contained 
engines induced many other engineering firms to enter 
the field. 

Hornsby-Akroyd Petroleum Engine.—The petroleum 
engine is well adapted for agricultural purposes, both as a 
stationary and portable engine. The Hornsby-Akroyd 
is a simple form of oil engine, made by Messrs. Richard 
Hornsby and Sons, Limited, Grantham. The general 
arrangement of the piston, camshaft, and valve levers is 
similar to that of a gas engine ; and the engine works on 
the ordinary Beau de Rochas cycle, the same as the Otto 

as ane. The novel and characteristic feature of the 

ornsby-Akroyd oil engine is that the ordinary means of 
ignition by heated tube or electric spark are dispensed 
with altogether. The oil is kept cool until injected into 
the heated chamber, where it is vaporised, mixed with 
air, and fired by compression. The working parts are thus 
reduced and made simple. The engine presents a com- 
pact appearance, and is of good mechanical design. The 
vaporiser forms an extension of the cylinder or combus- 
tion chamber, and is always open to the working cylinder 
by a narrow neck. <A cover protects the vaporiser from 
draughts, and forms an air-jacket. The vaporiser is kept 
at adull red heat, and the temperature is regulated by 
the lid at the top of the cover. 

The oil is injected into the vaporisor from the vaporiser 
valve-box by an oil pump, which forces open a horizontal 
back-pressure check valve, The vertical valve is acted 
on through levers by the small Porter governor, and 
when the engine runs faster than its proper speed, the 
governor opens this valve and allows some of the oil to 
flow back into the oil tank instead of going into the 
vaporiser, which gets little or no oil, and thus the speed 
of the engine is regulated. 

The oil pump is worked by the same lever that opens 
the air inlet valve, so that the oil is forced by the pump 
into the vaporisor when the working piston is drawing 
air into the cylinder during the suction stroke. The 
stroke of the on pump is varied to suit the load, 
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The vaporiser is heated up before starting in five or six 
minutes, but after that the vaporiser is kept hot by the 
explosions in it. 3 ; 

Trials of Hornsby-Akroyd Oil Engine.—On October 20 
and November 17, 1893, I made careful tests of a five 
brake horse-power engine, with a horizontal cylinder 8 in. 
in diameter and 14 in. stroke, and making 214 revolutions 
per minute. On the first day the trials extended over 
twelve hours altogether, the ae bein 
each run of three hours under full brake load, half load, 
running light, and finally driving a dynamo supplying 
incandescent lamps. The oil used was Russoline, of 
specific gravity 0.8235, and flashing point (Abel test) 
88 deg. Fahr. The oil consumed was less than a = 
per brake horse-power per hour at full load, and slightly 
over a pint at half-load, so that the cost of oil used per 
hour is considerably less than a halfpenny per effective 
horse-power. Throughout the trials the engine ran very 
smoothly ; the greatest variation in speed, even without 
load, was only about 1 per cent. : 

At the beginning and middle of the trial on the last 
day samples of the escaping gases were drawn from the 
exhaust pipe at about 3 ft. from the cylinder. In each 
case the gases were allowed to displace the air in the 
glass collecting tube for about ten minutes before the 
glass tube was sealed by the blowpipe flame. During 
this time a considerable amount of steam condensed in 
each glass tube, the capacity of which was 50 cubic centi- 
metres, and formed about a third of a cubic centimetre of 
water. Duplicate analyses by my colleague, Professor 
Frank Clowes, D.Sc., gave: 

TABLE I.—Analyses of Exhaust Gases. 





| Composition by Volume of Gas. 





Constituents. 


| SampleI. Sample II. | Average. 








| per cent. per cent, per cent, 
ool 8.60 .86 | 3 





Carbonic acid .. 8. 8.7 
Carbonic oxide ee *+| 0.0 0.0 0.0 
Olefines and benzine.. re 0.0 0.0 0.0 
Hydrogen ee ee «| 0.0 0.0 0.0 
Oxygen .. ° as 9.32 8.86 9.09 
Nitrogen.. 82.08 82.28 | 82.18 
100.00 | 100.00 100.00 


These results indicate that the oil is completely burned 
in the engine cylinder with excess of oxygen. The pro- 
ducts of combustion formed consist mainly of steam and 
carbonic acid diluted with nitrogen and oxygen, no traces 
of carbonic oxide baing detected, so that this exhaust is 
not in any way objectionable. 

The indicator diagrams show a perfectly regular and 
well-defined ignition point. At the end of the trials each 
day the engine was stopped, the piston was drawn, and 
the cylinder found to be ay clean, and covered with 
a film of lubricating oil. The vaporiser was taken off 
as soon as possible, and the metallic surface inside 
was quite clean. There was no trace of tarry products in 
the cylinder and ports, which presented a black, hard sur- 
face, and was in exactly the same condition after the 
first and last trial. The hard covering on the inner sur- 
face of the clearance space and ports was not of such a 
nature as to interfere with the proper working of the 
engine. This engine mounted on wheels forms a useful 
portable prime mover. A double-cylinder vertical type 
is also made, giving an impulse every revolution. 

The Trusty Oi Engine.—The Trusty oil engine, made 
by Messrs. Weyman, Hitchcock, and Co., Limited, has 
been tested by Mr. W. Beaumont, M.I.C.E., and the 
results, published in The Engineer, indicate remarkably 
good economy and satisfactory running. In this engine 
the oil is pumped up above the cylinder and allowed to fall 
drop by drop on the outside of the combustion chamber, 
where it is vaporised and admitted to the cylinder at the 
proper time. Ignition is by a heated tube kept red-hot by 
oil flame. The portable and vertical ty are made 
with two cylinders placed side by side, and thus giving 
an impulse every revolution. 

The Griffin Oil Engine.—The Griffin oil engine, made 
by Messrs. Samuelson and Co., Limited, of Banbury, is 
being simplified and improved by this firm. The oil is 
not kept under pressure, but allowed to flow by gravita- 
tation. When heating up the vaporiser, before starting, 
the flame is allowed inside the vaporiser jacket and up the 
exhaust pipe. Ignition of charge is by a tube heated by 
an oil burner. When governing, the oil supply is com- 
asp cut off, and the admission and exhaust valves are 

eld tightly closed, so that no cold air is drawn into the 
vaporiser, which is therefore not cooled, and the piston 
simply forms a partial vacuum in the cylinder. The 
engine friction is small, the indicator diagram closely 
resembles the Priestman, and the consumption of oil is 
about one pint common petroleum per brake horse-power 
per hour. The figures obtained from a cylinder 8 in. in 
diameter and 12 in. stroke, at 240 revolutions per 
minute, gave the mean pressure of 56.2 lb. per square inch, 
or 10.1 indicated horse-power, and the brake horse-power 
was 8.49, and the consumption of oil .85 pint per indicated 
horse-power or 1,03 pints per brake horse-power per 
hour, including the oil used in heating the ignition tube. 

The “‘ Rocket” Oil Engine.—The “ ket” oil engine, 
made by Messrs. Robert Stephenson and Co., Limited, 
of Newcastle-upon-Tyne, awakens associations of the 
historic ‘‘ Rocket” locomotive steam engine. No pumps 
are used in the engine. The oil flows down from a tank 
by gravitation, and is heated with air in a spray falling 
down the vaporiser by the escaping exhaust gases. An 





auxiliary supply of air is drawn in by a separate pi 
into the combustion chamber, which is “lightly. cael “ 
shape, at the end of the working cylinder. 1 the work- 


ing parts are accessible, consequently they are easily 





_ during | 0 





cleaned and kept in order. The engine can be made to 
run in either direction at pleasure. The ‘‘ Rocket” oil 
engine is making itself useful in pumping water in the 
ooal mines, driving machinery in the workshops, running 
frequently all night, proving economical and satisfactory. 

The Capitaine Oil Engine.—The Capitaine oil engine 
is a vertical high-s engine, with a small retort or 
~~ kept at a bright red heat by an oil burner. The 

inary Otto cycle is followed, and no ignition tube 
is required, since the heated walls of the vaporiser fire 
the charge. An auxilia supply of cool air is admitted 
tothe cylinder besides that which carries the oil vapour 
or gas with it into the cylinder. The governor is a heavy 
disc or pendulum knocked by a piece on the main shaft, 
and according to the strength of the blow given to the 
pendulum, the latter is made to open or shut off oil supply 
to the cylinder, and in the latter case the exhaust valve is 
held open. The temperature of the vaporiser is regu- 
lated by the expansion of a rod when the We pon is 
too high, working a lever and throttling the oil supply to 
the vaporiser. This engine is not of the heavy, substantial 
mechanical construction one looks for in this country. 

Root’s Petroleum Motor.—Root’s petroleum motor is 
made by Messrs. Vosper and Co., Portsmouth, and spe- 
cially designed for propelling small boats and launches. 
The oil flows down through a groove in a horizontal 
vibrating spindle into the vaporiser, whence it is carried 
by heated air to the engine cylinders, which are enclosed, 
with piston and piston-rods, in a metal cover. The same 
burner that keeps the ignition tubes hot also heats the 
vaporiser above the tu This little engine drives a 
small boat on the Thames, and several launches elsewhere, 
with apparently satisfactory results, for at least six 
months’ working. 

Many other petroleum engines are in the nursery or 
experimental stage, and some have passed that. The 
Crossley petroleum engine is being considerably modified. 
Many other engineers are working at the subject of oil 
engines. Petroleum engines being self-contained, and 
easily attended to when once started, can be used for a 
great variety of power purposes where coal gas is expen- 
sive or cannot be procured. These engines may be used 
to drive a carriage and do many kinds of work. In fact, 
the petroleum engine is rapidly replacing small gas 
engines, just as these in their turn ousted the small steam 
engine. 

When Sir Frederick Bramwell entered the lists of the 
prophets at York in 1881, and foretold the doom of the 
steam engine — that for small powers its days were 
numbered—he had probably in view as the most danger- 
ous rival the gas engine of thatday. Again the prophecy 
was repeated, to confirm it, in 1888 at Bath, in his Presi- 
dential Address to the British Association, when the 
interval allowed was till 1931, for the present steam 
engine to get safely into museums. I can speak with 
still greater hope that the oil or petroleum engine will 
very soon supplant both the gas and steam engines for 
small powers wherever a gas supply is not readily 
available. 

Already the gas engine has assumed considerable dimen- 
sions. A ‘Simplex ” single-cylinder engine of 320 indi- 
cated horse-power and 250 brake or effective horse-power 
works in Paris in one of the finest millsin France, and it 
has been running night and day for two months. The con- 
sumption taken for eight days and eight nights gives an 
average of 0.84 lb. per indicated horse-power, and 1.03 lb. 
per brake horse-power per hour, with cheap and inferior 
coals used for making ‘‘poor gas” in the Buire- 
Lencauchez gas producer. In this country both Crossley 
and Tangye gas engines work to upwards of 100 horse- 
power with Dowson gas. I may venture to predict that 
wherever coal gas is expensive or noteasily procured, the 
petroleum engine will eventually replace its elder sister 
the gas engine and the extravagant small steam engine. 





RAILWAY STATION INDICATOR. 

THE difficulty of finding the name of a railway station 
among the acres of advertisements that cover its walls, 
is too well known to need more than mentioning. To 
obviate it, the Railway Station Indicator Company, of 
4, St. Helen’s-place, E.C., have brought out an arrange- 
ment by which the name of the station is displayed 
within each compartment of the train, before the station 
is reached. On the roof of the compartment is a 
small box containing a number of cards each of which 
bears the name of astation. These cards are hinged 
to a chain passing over chain wheels, and are dropped 
in succession into a semi-cylindrical glass case attached 
to the ceiling of the carriage, where they can be 
easily read by the passengers. All the boxes in a coach, 
say five, are connected together by bevel wheels and a 
longitudinal shaft running along the roof, so that they 
move simultaneously to change the cards. At the end of 
theshaftis aratchet wheel, gearing with a pawl on adouble- 
armed lever, connected by two long vertical rods to a lever 
on a stud below the level of the buffers. This second 
lever is connected to a horizontal arm which projects 
from the side of the carriage below the footboard. At its 
outer end it carries a roller or bowl designed to run over 
a cam path erected, in a vertical plane, at the sideof the 
line, and at an angle to it. The operation is as follows: 
Soon after leaving a station the roller meets a cam path, 
some 10 ft. or 15 ft. in length, and is pushed backwards. 
This motion is transferred through the various levers and 
links to the two-armed lever at the a of the carriage, 
whereupon the pawl on it rotates the longitudinal shaft 
far enough to change the cards in the various compart- 
ments. A spring then replaces the parts of the mechanism 
in their original positions. Forty-two names can be 


accommodated on the chain, and a certain amount of pro- 
vision is made for the train following different routes. 
For instance, if a train on the Metropolitan District Rail- 





way be required to run indifferently from Whitechapel to 
Ealing, Richmond, or Putney, the chain would have all 
the names of stations from Whitechapel to Ealing in suc- 
cession ; then would follow the names between Turnham 
Green and Richmond, and lastly those from Earl’s Court 
to Putney. Running backwards and forwards to Ealing, 
only part of the chain would be used, but if the 
tram were sent one day to Richmond, then, upon 
leaving Turnham Green, the four names of Chiswick 
Park, Mill Hill Park, Ealing Common, and Ealing 
would be brought into view in rapid succession by four 
cam paths, to be followed by Gunnersbury in due course. 
In going to Putney there would be a considerable number 
of names to be passed through the indicator after leaving 
Earl’s Court. The cam paths incline both ways to an 
apex in the centre to allow a train to be backed without 
interfering with the mechanism, and also to turn the 
chain in the reverse direction in case the traffic has tem- 
porarily to be worked on a single line. The throw of the 
cam path is much more than is needed to give the requi- 
site travel, the surplus being absorbed by the use of a 
curved slot, in which all motion beyond the required 
amount is lost. A train fitted with the indicator is run- 
ning between Mill Hill Park and Hounslow Barracks on 
the District Railway. 





Dovtton’s Sort Pier Joint.—The joint between the 
leaden soil pipe and the stoneware of a closet has long 
been a béte noire to sanitary engineers. The usual prac- 
tice is to use red lead to render the joint gastight, 
but such a joint can never be depended upon in the same 
way that a soldered jointcan be. Messrs. Doulton and 
Co., of Lambeth, however, after a eo course of experi- 
ments, have at length succeeding in soldering lead piping 
to stoneware by what they call a ‘‘ metallo-keramic 
joint.” The stoneware, after baking, is metallised, 
by painting a belt on it with a composition containing 
ar It is then refired, and in this way the metallic 

and is incorporated with the body of the pottery, and 
forms a basis to which solder will firmly adhere. The 
joint in question has now been in use for 18 months, 
during which it has been severely tested with perfectly 
satisfactory results, Ifa band of lead is soldered on to 
a piece of pottery in this way, and then stripped off by 
main force, the surface of the stoneware comes off with it. 
The staunchness of the joint has also been tested by solder- 
ing metal discs to the ends of astoneware pipe. On apply- 
ing hydraulic pressure, the pipe burst before the ends 
could be forced off. 





CoLLIsION AT WALSALL.—Major Yorke’s report on the 
above accident, which occurred on February 22, has just 
appeared, and from it we gather that while the 9.30 a.m. 
train from Wolverhampton to Walsall was standing at 
the Bridgeman-place home signal, outside Walsall station 
on the London and North-Western Railway, it was run 
into in the rear by a train from Birmingham, which had 
been allowed to enter the section. Twelve passengers com- 
plained of shock and minor injuries, and the Birmingham 
guard was severely bruised. Both trains were “ block” 
or closely coupled trains, and in the former all the vehicles 
were damaged and some of the wheels were off the rails. 
Only one chair was broken in the permanent way. 
Bridgeman-place cabin is just outside Walsall station, 
and some 566 yards further back is Bodley’s cabin. The 
home signal at which the collision occurred is 164 yards 
from the cabin, There was a dense fog—respectively de- 
scribed by three witnesses as black, white, and yellow—at 
the time, and neither the signal nor the standing train could 
be seen from the cabin ; fogmen, however, were on duty. 
Absolute block is worked between the two cabins, but 
wee working has been sanctioned by the Board of 

rade from Bridgeman-place through the station. The 
collision is attributed to a mistake in block working on 
the part of the Bridgeman-place signalman, who gave 
‘Line clear” to Bodley’s cabin for the Wolverhampton 
train, and at the same time accepted the “‘ Be ready ” for 
the Birmingham train, while the former was still stand- 
ing at his homesignal. Theman does notadmit his mis- 
take, but asserts that only the Birmingham train was 
offered to, and accepted by, him. The train books at the 
two previous cabins clearly show two trains, and they 
agree satisfactorily one with another ; but on comparing 
them with the Bridgeman-place book, there are several 
discrepancies, which appear to prove that the latter cannot 
be relied upon. It must be stated in favour of this man 
that he is an ‘‘ emergency” signalman, that is, a porter 
who is qualified to act as signalman when occasion 
requires, and he has not the experience that a regular 
signalman necessarily possesses, e train booking lad 
was also a new hand and not fully conversant with the 
block telegraph code. Bridgeman-place cabin is a very 
busy one, and the difficulties of working it were no doubt 
largely increased by the dense fog. Just before the acci- 
dent three fogmen came into the cabin to have their 
tickets filled in, and though the signalman refused to 
attend to them at the time. no doubt they caused an 
interruption in his work. The Government inspector, 
therefore, does not regard this mistake as due to negli- 
gence on the signalman’s part, but rather to his inexperi- 
ence and to the difficulties caused by the fog. The man 
bears a good character, and had not been long on duty at 
thetime. Such an accident as this could not possibly have 
aoagraee had a good lock and block system been in use, 
and such a system would not have been incompatible with 
the necessity of permissive block working, as the block 
regulations might be so framed as to allow a second train 
to be taken on under the usual warning arrangement as 
soon as the first one had and been protected by the 
home signal, which signal should be incapable of being 
pulled off a second time until the advance signal had been 
used or the train ehunted. 
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COAL AND PLATFORM RAILROAD CARS. 

THE illustrations on page 484 represent coal and 
latform railroad cars constructed by Messrs, Van der 
Zuypen and Charlier, Deutz Ciéln, Germany, and ex- 
hibited by them at the World’s Columbian Reontiiee, 
The coal car is, as shown by Figs. 1 to 3, a four-wheel 
truck, entirely constructed of steel, the only exception 
being the floor, which is in yellow pine. The sides are 
made of pressed sheet steel ,°, in. thick, On each side 
there is a double door (Fig. 1), which is locked by lever 
mechanism. The end of the car opens entirely, the 
two parts each swinging round a pivot on the top to 
the outside, allowing the coals to be discharged at the | 
end as well as at the side doors. The dimensions on | 
the engravings are in millimetres, and it may here be 
stated that the length of the car is about 184 ft., the 
width about 94 ft., and the depth about 4 ft, 9 in. 
The bottom of car above rail level is about 4 ft,, and 
the over-all length, including buffers, is 214 ft. 

The platform car illustrated by Figs. 4, 5, and 6 is 
a four-wheeled low-side timber car, with steel under- 
frame, pressed steel axle guards and arm plates of a 
novel pattern, There are also many minor parts of 
novel design, which will be appreciated by reference 
to the drawings. The total length is about 30 ft., 
width 10 ft., and the capacity 33,000 lb. To take 
curves of small radius the car is provided with a flexible 
wheel base, allowing the axle-boxes to move } in. to 
either side within the axle guards, the weight of the 
car regulating by the springs the right position of the 
axle on a straight track. 








INVERTED GEYELIN-JONVAL TURBINES 
FOR NIAGARA FALLS. 

WE illustrate on this page and the o ite e 
three turbines recently supplied to the se Falls 
Paper Company by Messrs. R. D. Wood and Co., 
Philadelphia. These turbines are the first hydraulic 
motors discharging into the great Niagara tunnel. 
Each turbine is designed to give 1100 horse-power 
under a 140-ft. fall, The conditions of the contract, 
under which the turbines were built, provided that 
the planning of the wheel-pit and the superstructure 
to hold the turbine shafts, was to be such as to enable 
three additional turbines to be placed in the same 
pit later on. It was further stipulated that the 
motions of the three turbines were to be taken 
to three horizontal shafts, each shaft to make 
200 revolutions per minute when doing full duty. The 
first consideration was to group six turbines into 
as small a pit as possible, so as to occupy minimum 
space, allowing only for the proper waterways in 
addition to the turbine casings and hydraulic gates, it 
being well understood that every square foot of pit 
thus saved not only reduced the cost of blasting the 

it for the whole depth of 156 ft. out of the solid rock, 
but it also reduced the length of the numerous girders 
and girder frames which became necessary to steady 
the bearings of the turbine shafts. By the direction 
of the Niagara Falls Paper Company’s engineer, Mr. 
A. B. Tower, the three first turbines were not only to 
transmit the motion on the same side of the pit, but 
the distances between the horizontal shafts were also 
stipulated. Had it been otherwise, it would have 
been a comparatively easy matter to have grouped the 
three wheels under contract around one penstock. As 
regards the penstock itself, there was a given quantity 
of water to bring in the most effective manner to the 
turbine casings. The efficiency of the turbines being 
taken at 80 per cent., some 5186 cubic feet of water per 
minute are required for each turbine, and, as the pen- 
stock is ultimately to supply four turbines, it had to have 
a capacity of 20,744 cubic feet of water per minute. The 
velocity flow being taken at 3 ft, a second, a diameter of 
13 ft. 6 in. was required for this penstock. The turbine 
wheels are 4 ft. 8 in. in diameter, and are designed to 
run at a speed of 260 revolutions per minute. The 
casing of the turbines was made 8 ft. in diameter, to 
allow sufficient waterways around the guide wheel and 
hood. With these main dimensions it became possible 
to bring distances between the centre of the penstock 
and those of the turbine to 13 ft. 6 in. as a mini- 
mum, and by placing the four inlets at angles of) 
45 deg. to the main inlet, to make 28 ft. as the mini- 
mum width of the wheel-pit. The length of the pit | 
was controlled by the space required between the three 
horizontal shafts (33 ft.), and hence this dimension 
became 43 ft. The general arrangement of this pit 
and the penstock is eutte shown in Figs. 1 to 4. 

Returning now to the bottom of the penstock, as four 
turbines were ultimately to be supplied, it was neces- 
sary to provide four openings each 66 in, in diameter, to 
admit advantageously the necessary quantity of water 
to each turbine. As these openings had, however, to 
be distributed on the whole periphery, it gave but two 
openings on each side, which served to supply turbines 
No. land No. 2. To supply turbine No. 3, = 
the iron was made { in. in thickness in the penstock, 
it was deemed unsafe to — a fifth opening on 
the same plane. To meet the difficulty, the fifth open- 
ing was provided 13 ft. higher (see Fig, 1), which thence 








INVERTED GEYELIN-JONVAL TURBINES. 


CONSTRUCTED BY MESSRS. R. D. WOOD AND CO., ENGINEERS, PHILADELPHIA. 
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CASK CHIMING AND 


CROZING MACHINE. 


CONSTRUCTED BY MESSRS. JOHN PICKLES AND SON, HEBDEN BRIDGE, YORKSHIRE. 
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joined the truncated section of the future additional 
penstock of 9 ft. diameter, to which the third turbine is 
attached. As to the turbines and their component 
parts, the inverted plan was adopted in order to 
balance the great weight of the shafts and gears by 
the upward pressure. The turbine wheels are bronze 
castings, this metal being adopted with a view to 
getting finer lines in the buckets, which are thirty in 
number. A section through the guide chamber is 








Steps are provided under the turbine shafts to 
receive the weight of the turbine, shaft, and gears in 
case of an accident, but they are in no way intended to 
carry any weight while the turbines are in operation. 
In connection with each step there is below the tur- 
bines an adjustable guide bearing lined with lignum 
vite, which serves to guide the turbine shafts inside 
the casings. In designing the superstructure to 
firmly hold the upright turbine shaft, special atten- 
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shown in Fig. 5, and the wheel itself is represented in 
outline only above this chamber. The turbine dis- 
charges upwards, the spent water flowing down 
round the guide chamber casing on all sides. The 
gate gear (Fig. 5), which controls the speed of the 
wheel, consists of stout sleeves, each weighing 2800 lb., 
sliding outside the guide wheels to hoods, These 
sleeves are guided by four rods which extend above 
the turbine casings some 10 ft., where they are united 
and attached in each case to a yoke, which again 
is attached to a lever. To the end of this lever a wire 
rope is connected, extending to the mill floor above, 
and ing over a sheave, a counterweight being pro- 
vided at this end to balance the weight of the sleeve 
below the rod, 
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tion was paid to the section close to the turbines 
and to the section close to the bevel pinions, deliver- 
ing the power to the horizontal shafts. In each case 
heavy cast-iron girders were adopted; the bottom 
girder being 30 in. deep and 18 in. broad, and sup- 
ported in the centre by two columns. For the upper 
part, near the gears, each turbine has a double har- 
ness, also in cast-iron, giving support to two ample 
bearings. In addition to the above provision to stead 

the shafts, each shaft is provided, near the gears, wit: 

a thrust bearing, intended to support any up or down 
pressure which occurs in different degrees of gate 
opening in the turbine while performing duty ; thus, 
when the turbine gates are half open, the pressure on 
the bearing is downward, and when full open it is up- 








wards. The bevel wheels at the top have each to 
transmit 1100 horse-power at a circumferential speed 
of 4000 ft. per minute ; mortise wheels were therefore 
adopted. 

The wheels, we may add, were designed by Mr. 
Emile Geyelin. 





CASK-MAKING MACHINE. 

Tue illustration annexed represents a chiming, 
crozing, and howelling machine recently constructed 
= Messrs. John Pickles and Son, sawmill engineers, 

ebden Bridge, Yorks. This machine is made to take 
in the shell of the cask, and by means of cone chucks 
this shell is set concentric, and made to revolve slowly. 
Two suitable cutter heads are provided with special 
cutters and saws, and are mounted in bearings. Re- 
volving at a high speed, and acting simultaneously 
at each end of the cask, they cut off the barrel 
staves to uniform length, and at the same time 
chime, croze, howell, and trim the ends during one 
revolution of the barrel. The lever shown on the 
right-hand side of the machine serves to bring both 
the cutter heads to and from their work. These can 
also be regulated by the handwheels and screw motion. 
The handwheel in front is used to traverse the cones 
and to clamp or remove the barrel. The machine 
represented by the illustration is adapted, by using 
extra liners, for taking in casks from 27 in. to 12 in. 
in diameter, and from 3 ft. 9in. to 12in. long. Dif- 
ferent sizes of these machines are constructed, and 
although the larger sizes will, with the addition of 
extra cone chucks or liners, take in small casks, it is 
more economical to have separate machines. When 
the machine is made to take in several sizes of casks, 
an arrangement is sometimes added for raising the 
barrels into position to enter the chucks, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed Ship Canal to Wakefield. — Yesterday 
afternoon, at a meeting of the Wakefield Chamber of 
Commerce, some discussion took place with reference to 
the proposed ship canal to Wakefield. It was reported 
that answers to the circular issued by the Chamber had 
been received from er public bodies in the West Riding, 
all of them, excepting that from Halifax, approving of the 
scheme. It was decided to hold a conference on the ques- 
tion in the Wakefield Town Hall on Wednesday, May 9. 


Earle’s Shipbuilding Company, Limited.—An extra- 
ordinary meeting of this company, which has at present, 
amongst other contracts, an order for two torpedo- 
catchers, was held on Monday for the purpose of author- 
ising the increase of the borrowing powers. It was pro- 

osed to create a new trust, with powers up to 150,000/., 

ut to issue 110,000/. only. This was unanimously agreed 
to. It was reported that during the year several orders 
for new ships and machinery had been received, and that 
the prospect was much brighter than in December last. 


Electrical Engineering.—Mr. T. Scott Anderson, speak- 
ing this week in Sheffield on this subject, called attention 
to the ae of the present incandescent lamp, our 
present best method of electric lighting. He said great 
attention had been given by Mr. Tesla and Lord Kelvin 
to the question of high transformation and higher fre- 
quencies. It was considered that if a very rapid rate of 
oscillation of electric waves could be obtained, it would 
be possible to light electrically either by an incandescent 
gas or by a phosphoreecent medium without the use of 
wires. The ordinary voltage is 100, but by working 
the pressure at 100,000 volts the lecturer gave a series 
of brilliant flashes through a tube 30 in. long. The aim 
of scientists is to bring these rapid oscillations to two 
given points, and between these points is a a very 
intense electrostatic field. In this field it is held possible 
to suspend lamps from tubes without wires or connections, 
and pick up this electrostatic force to vibrate the medium 
inside the tubes, and thus obtain an efficient light. The 
opinion was expressed that this electrostatic field may 
prove the means of perfect electric lighting. 


Heavy Trades.—So far the new quarter’s operations 
have not led to any increase in prices either in raw or 
manufactured irons, but orders are more plentiful than at 
the commencement of the month, at the following rates: 
Forge pig, 41s. per ton; foundry, 43s.; bar, 5/. 12s. 6d. to 
7l.; hematite, 52s, to 54s., delivered at station, all cash. 
Some good orders are coming up for railway and marine 
material, the formeron home and East Indian account at 
12/. 10s. per ton upwards for engine tyres, 10/. for carriage 
and wagon y ee and 6/. 10s. for axles. South African 
and South American orders for railway material are 
looked for at an early date. Bessemer billets are selling 
freely at 5/. 10s. per ton, and Siemens-Martin acid steel 
at 62. Armour-plate houses are now fully provided with 
work for some months to come, owing to the ceceipt or 
further orders on Government account. The demand fof 
best qualities of crucible cast tool steel is rather short at 

resent, owing to reduced orders from the United States, 

ut there is an expansion in the call from India, South 
Africa, and South America, All the engineering branches 
are improving. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the quarterly 
meeting of the North of England Iron Trade was held 
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here, but the attendance on ’Change was very small, there 
being, in fact, fewer people present than are often seen at 
the usual weekly market. Business was rather quiet, 
but quotations were maintained, producers of pig iron 
being pretty well off for work, and, therefore, not inclined 
to reduce their prices to obtain new orders. Few of the 
makers would listen to less than 36s. 6d. for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, and 
they reported that they were able to obtain that figure. 
Merchants, however, sold at 36s. 44d., and some buyers 
stated that they were able to purchase small lots of 
No. 3 at 36s. 3d. The demand for forge and foundry 
iron was greater than the supply, and some 7 said 
they had had recently to make up cargoes with No. 3 in 
order to supply their customers. Grey forge was put at 
35s. 9d., and No. 4 foundry at 36s. There was not agreat 
deal doing in Middlesbrough warrants, and they were 
steady at 36s. 2d, cash buyers. East coast hematite pig 
iron was in good request, and several good inquiries from 
Sheffield consumers were reported. Many of the makers 
asked 45s. 6d. for early delivery of mixed numbers, but 
45s. 3d. was generally accepted. Spanish ore was some- 
what quiet. Rubio could be bought at 12s, 6d. ex-ship 
Tees, There was only one exhibit at yesterday’s quar- 
terly meeting, when, as is usual on such occasions, faci- 
lities were afforded for firms to advertise their specialities 
by exhibiting specimens of them. A very nice model of 
Sedgwick’s patent hinged pole mast was exhibited, and 
was much admired. The invention will doubtless be 
taken advantage of by muny shipbuilders, for it is cer- 
tainly an improvement on the telescopic mast. The 
working of it is very simple, and the tall mast can be 
lowered so as to enable a vessel to pass under many ordi- 
nary bridges. To-day there was practically no change in 
the market, 


An Eight Hours Day for Blast-Furnace Men. — For 
some time past Mr. T. Carlton, secretary to the Cleveland 
and Durham district of the National Blaet-Furnace Men’s 
Association, has been agitating in a quiet way for an eight- 
hours day for blast-furnace men, and to some extent, at 
all events, his efforts have been successful. The Seaton 
Carew furnaces have this week started on the eight-hours 
system. The base rate of wages remains unchanged. We 
learn that in the course of a month or two one of the 
largest firms in the Middlesbrough district is likely to 
adopt the eight-hours system. In these days of strikes 
and serious trade disputes it is pleasant to see the em- 
ployers and blast-furnace men of Cleveland amicably 
—_ on such an important question as the eight-hours 

ay. 

Manufactured Iron and Stcel.—Complaints of lack of 
business and barely remunerative prices are still numerous, 
and many people connected with the mauufactured iron 
and steel trades speak despondently of the futuro. Most 
of the works manage to keep going on old contracts, but 
new orders are very scarce, and one or two firms are 
getting well through the work they have on hand. Iron 
ship-plates are quoted 4/. 17s. 6d.; steel ship-plates, 
6l. 5s.; iron ship-angles, 4/. 12s. 6d.; and steel ship- 
angles, 4l, 17s. 6d.— ‘il less the customary 24 per cent. 
discount for cash. Heavy steel rails might be bought at 
31. 138. 9d. at works, 


Trade Returns for Cleveland.—The quarterly report of 
Mr. Henry Simpson, secretary of the Middlesbrough 
Chamber of Commerce, showed that the total make of 
Cleveland pig iron was 278,359 tons, as against 318,782 
tons for 1893. During the first quarter of last year 
192,000 tons of spiegel, hematite, and basiv pig iron were 
made, as against 231,000 tons for the first quarter of 1894. 
This shows an increase of 40,000 tons in the make of 
hematite, spiegel, and basic pig iron for the past 
three months, and a similar decrease in the make 
of Cleveland iron. The stock of Cleveland pig was 
145,944 tons, the total decrease for the quarter being 
10,073 tons. Messrs, Connal and Co. held 37,335 tons of 
hematite pig iron, the increase during the quarter being 
998 tons. The shipments coastwise and foreign amount 
to 209,984, as against 173,336 for the correspondin 
quarter of 1893, The manufactured iron and steel ship 
was 82,176 tons, as against 77,741 in 1893. The imports 
of iron into Middlesbrough during the quarter reached 
376,455 tons, as compared with 262,653 tons during the 
previous quarter, and 317,183 tons during the first quarter 
of 1893. The value of goods other than coal and coke 
exported to foreign and colonial stations from Middles- 
brough during the three months was 619,094/., being an 
increase of 177,597/. compared with last quarter. 11,144 
tons of basic slag as manure were exported, of salt 50,209 
tons, being an increase of 20,000 tons, and 1695 tons of 
chemicals, against 2240 tons. 

The Fuel Trade.—Fuel is quiet, but coke for blast 
furnace purposes is in good request, and 12s. 9d. is paid 
for average qualities delivered at Cleveland works. 








NOTES FROM THE SCUTH-WEST. 

Bristol Docks. —The revenue of Bristol docks appears to 
be slowly increasing, the total amount collected last 
ear having been 95,933/., as compared with 94,8117. in 
892, 95,7612. in 1891, and 88,187/. in 1890. The total 
tonnage movement last year was 1,459,001 tons, as com- 
pared with 1,426,057 tons in 1892, The wharf and street 
improvements at St. Augastine’s and Dean’s Marsh are 
nearly completed ; a large warehouse has been built at a 
cost of over 7000/., and another is in progress ; hydraulic 
cranes have been erected to work in front of the sheds; 
the inner caisson at Brunel’s lock (oid entrance lock) has 
been overhauled and repaired; the lock itself has also 
been repaired ; a new hopper barge, to carry 200 tons, has 
been ordered, and a dredger has been specially constructed 
for deepening the Feeder Canal. At Avonmouth, the 





docks extension and the floating pontoon dock have prac- 
tically been completed. The dock extension is being 
dredged out at present, and a berth is being prepared 
for sored gee dock, and three dolphins are being con- 
structed. The ground is being laid out both for coaling 
and timber traffic, and a 30-ton hydraulic coaling crane is 
in course of erection. 


Cardiff.—The steam coal trade has exhibited a slightly 
firmer tone. The best descriptions have made 12s. 6d. 
per ton, while secondary qualities have brought 11s. 9d. 
to 12s. 3d. per ton. The house coal trade has shown in- 
creased dulness with the advance of the season. No. 3 
Rhondda large has made 12s. 6d. per ton. Coke has been 
inactive ; foundry qualities have made 17s. to 17s. 6d. per 
ton, while furnace ditto have brought 15s. 6d. to 16s. per 
ton. Iron ore has been quiet. The manufactured iron 
and steel trades continue to exhibit depression; heavy 
section steel rails have been making 3/. 123. 6d. to 3/. 15s. 
per ton, and light section ditto, 4/. 10s. to 41. 12s, 6d. 
per ton. 


Wages in Wales.—At a meeting of the Sliding Scale 
Committee of the Monmouthshire and South Wales Col- 
lieries at Swansea on Saturday, colliers’ wages were ad- 
ne te = per cent., making 30} per cent. above the 
standard. 


The Telephone in the West.—The number of subscribers 
to the Bristol Telephone Exchange at the close of 1891 
was 562; ab the close of 1892, 609; and at the close of 
1893, 767. Thus not only has there been a constant 
increase, but the advance becomes more and more rapid, 
and every new subscriber adds to the general value of the 
system. In addition to the exchange subscribers, there 
are about 250 private lines. The cable telephone at 
Lundy Island has been connected with Barnstaple direct, 
instead of with Croyde. It was at first thought that the 
extra distance from Croyde to Barnstaple would lead to a 
diminution in the current, but it was found upon experi- 
ment that the telephone would suffer in no way by being 
connected direct with Barnstaple. 


Pollution of the Sheppy.—The Bristol County Court 
has made an order upon the Shepton Mallet Local Board 
not to permit sewage matter to flow into the Sheppy. 


The Severn.—A conference upon the Severn navigation 
scheme took place at Worcester on Friday, representa- 
tive commercial deputations from Cardiff, Birmingham, 
Bristol, the Midlands, &c., attending. The meeting was 
unanimously in favour of proceeding with the scheme. 


The “‘ Hazard.” —The Hazard, torpedo gunboat, made 
an eight hours’ natural draught trial of her machinery off 
Plymouth on Friday with satisfactory results, the con- 
tracted force of 2500 horse-power being easily exceeded. 
The mean results were : Steam in boilers, 137 1b. ; vacuum, 
starboard, 25 in. ; port, 24.6 in. ; revolutions, starboard, 
231; port, 225.8; air pressure, .82in.; indicated horse- 
power, 2604; speed by log, 17.1 knots per hour. The 
estimated speed was placed at from 17 to 17.5 knots per 
hour. Mr. O’Brien represented the machinery con- 
tractors, the Fairfield Engineering Company. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports—Cardiff, Newport, 
Swansea, and Llanelly —in March were: Foreign, 
1,310,726 tons; coastwise, 302,190 tons; total, 1,612,916 
tons. The shipments of iron and steel from the four ports 
were 5393 tons ; of coke, 14,074 tons; and of patent fuel, 
44,334 tons. The aggregate shipments of coal from the 
four ports in the first three months of this year were: 
Cardiff, 3,311,128 tons; Newport, 878,356 tons ; Swan- 
sea, 421,604 tons; and Llanelly, 42,323 tons, making an 
aggregate of 4,653,411 tons. The exports of iron and steel 
from the four ports were: Cardiff, 7290 tons ; Newport, 
3583 tons; and Swansea, 177 tons; making an aggre ate 
of 11,050 tons. The shipments of coke were: Cardiff, 
30,465 tons; Newport, 1850 tons; and Swansea, 715 
tons, making an aggregate of 33,030 tons. The shipments 
of patent fuel were: Cardiff, 73,622 tons; Newport, 
11,046 tons ; and Swansea, 68,364 tons, making an aggre- 
gate of 153,032 tons. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—On two or three days during 
the past week the iron market was dull and flat in tone, 
with comparatively little business doing. On Tuesday 
forenoon, however, a large business was done, up to 
30,000 tons of Scotch iron changing hands, 15,000 tons on 
month account, and one line running up to 5500 tons, In 
the afternoon only some 10,000 tons were dealt in, and 
prices, which were falling during most of the week, came 
down to 42s. 10d. cash. The settlement prices at the 
close were—Scotch iron, 42s. 9d. per ton; Cleveland, 
36s. 14d.; Cumberland and Middlesbrough hematite 
iron, respectively, 45s. and 44s. 44d. perton. The market 
was firm this forenoon, but the amount of business done 
was limited, and would not exceed 8000 to 10,000 tons. 
There was not much change in price in the afternoon. 
The following are some of the quotations for No. 1 special 
brands of makers’ iron: Gartsherrie, 51s. per ton ; Summer- 
lee, 528. ; Calder, 523. 6d ; Coltness, 56s. ; Shotts (shipped 
at Leith), 54s.; Langloan, Glengarnock, and Carron out 
of the market. Five additional furnaces were put in 
blast last week, eg 3 72 now in active operation, as 
compared with 71 at this time last year. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
5764 tons, against 5905 tons in the corresponding week of 
last year, They included 232 tons for India, 250 tons for 
Australia, 110 tons for Italy, 840 tons for Germany, 
330 tons for Holland, 205 tons for Spain and Portu 
100 tons for China and Japan, smaller quantities for other 
countries, and 3332 tons coastwise. The stock of pig iron 





in Messrs. Connal and Co.’s public warrant stores stood 
at 315,113 tons yesterday afternoon, as compared with 
315,419 tons yesterday week, thus showing for the week 
a decrease amounting to 216 tons. 


Copper Ore Imports at Clyde.—While the import of 
copper pyrites at the Clyde during the month of March 
was above the average, still it did not come up to that at 
this time last year. There arrived four steamers, bring- 
ing 6750 tons, which, while 568 tons under that received 
in March last year, exceeded that of corresponding 
months in previous years. For the quarter the landings 
aggregated 16,421 tons, a decrease of 4460 tons as con- 
trasted with those of the first quarter of 1893, but an 
increase of 867 tons as contrasted with the same quarter 
in 1892, and an increase of 6727 tons as contrasted with 
the first quarter in 1891. Most of this ore was consigned 
to the Tharsis Copper and Sulphur Company, Glasgow. 
The returns are : 


Month. Quarter. 
Vessels, Tons. Vessels, Tons. 
1894 4 750 11 16,421 
1893 4 7318 12 20,881 
1892 3 5462 9 15,554 
1891 1 1750 6 9,694 
1890 5 8023 11 16,070 


New Shipbuilding Contracts.—Messrs. D. and W. Hen- 
derson, Meado wside, Partick, have booked an order for a 
steamer for the China Mutual Steam Navigation Com- 
pany, Limited, of 420 ft. in length, and between 5500 
and 6000 tons ; and they have also just closed an order to 
build a cargo steamer of 5000 tons for a Glasgow firm.— 
Messrs. Napier, Shanks, and Bell have secured a contract 
for a small mail steamer for Brazi).—For the Southampton 
and Havre service of the London and South-Western 
Railway Company, Messrs. James and George Thomson 
have booked an order for a steamer which is to havea 
guaranteed speed of 19 knots.—A sailing ship of 2000 tons 
is to be built by Messrs. Barclay, Curle, and Co. for 
Messrs. Shankland and Co., of Greenock.—Messrs. Russell 
and Co., of that port, have taken a contract for a four- 
masted sailing ship of 2800 tons gross register for Messrs. 
Denniston and Co., Glasgow.—The Ailsa Shipbuilding 
Company, of Troon, have secured an order from Messrs. 
Dunsmuir and Jackson, engineers, Glasgow, for a 620- 
ton steamer.—For a Liverpool firm, Messrs. R. Napier 
and Sons have undertaken to build a steamer of between 
3000 and 4000 tons. 


Coatbridge Electric Light Station.—Lord Kelvin has 
been so much interested with the electric lighting station 
at Coatbridge, that he has been out again to study the 
arrangements since he performed the ceremony of form- 
ally opening the works and turning on the current. He 
was accompanied by Dr. James T. Bottomley, F.R.S. 
Professor Jamieson, accompanied by about eighty of his 
students in electrical engineering, was out at the same 
works last Saturday, and on Monday of this week the 
works were visited and inspected by a municipal deputa- 
tion from Montrose. 


The Nickel Trade.—The new war-vessels that have been 
given out by the British Government, and the prospects 
of moreto follow, and other shipbuilding orders, have given 
a spurt to the nickel trade in the west of Scotland. The 
import of nickel ore from New Caledonia during the 
month of March at the ee has been very heavy, aggre- 
8198 tons, an increase of 6242 tons over the import in 
March last year. For the quarter the import of this 
ore was 12,798 tons, an increase of 4380 tons over that 
for the same quarter last year, and exceeding by 1008 tons 
the heavy imports during the first quarter in 1892. It is 
only eight years since the nickel works were started, and 
the import in 1886 was 700 tons; next year the import 
improved to 3348 tons, in 1888 to 9596 tons, in 1889 to 
10,639 tons, in 1890 to 17,856 tons, in 1891 to 20,562 tons, 
and in 1892 to 32,110 tons. Last year it fell to 25,796 tons, 
but this year promises better. The returns are: 


Month. Quarter. 
Vessels. Tons. Vessels. Tons. 
1894 — sé 3 8198 4 12,798 


Se ks as 1 1956 3 8,418 

1892 =e ae 1 1454 6 11,791 

ea mee gee ve ul 2,216 

See tect eee cane ses 1 2,156 
Electric Light for Ayr.—-At the usual monthly meeting 
of the Ayr Town Council, held on Monday night, the 
subject of acting on the electric lighting provisional order 
was under consideration. It was proposed to provide an 
installation for 4600 incandescent lamps and 15 arc lamps 
of 2000 candle-power each ; but before taking any definite 
steps for the expenditure of money it was agreed to ask 
Mr. Robert Hammond, London, to examine and survey 
the burgh with the view of laying down such plant as may 

seem necessary. 


Lossiemouth Harbour.—The cofferdam is now being 
removed from Lossiemouth Harbour. This will now be 
a port of call for the Aberdeen and Leith steamers. The 
cost of the deepening operations has been upwards of 
20,0007 

The New Aviemore Line.—Favoured with good weather, 
the contractors for the new through line from Inverness 
to Aviemore have during the last few weeks been making 
excellent . Theviaduct over the Dulnan—180 ft. 
long, and 54 ft. above the bed of the river—has been com- 

leted, and the railway has now been formed all the way 
oom Carr Bridge to the Slochd, a distance of about three 
miles. Very satisfactory progress has also been made 
with the erection of the viaduct of eight arches which is 
to carry the line over the Pass, a distance of 400 ft., 
several of the piers having been completed, rising to 
a height of 103 ft. The deep cuttings between the 
Slochd and the River Findhorn, running in some 
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places to a depth of 50 ft., have necessitated a good 
deal of blasting, but the work has been steadily pushed 
forward, and the rock part at the Slochd end has now 
been entirely got rid of. The mason work of the great 
viaduct over the Findhorn—a length of about 400 yards— 
is also in an advanced state, several of the piers, which 
rise to a height of about 140 ft. above the bed of the river, 
being completed, and ready to receive the heavy steel 
girders by which the line will be carried over the valley. 
The remaining portions of the works, with the exception 
of the viaduct over the River Nairn, present no serious 
difficulties, and are being pushed forward with a view to 
their completion at the same time as the other part of 
the undertaking. 





CaTALoGuE.—We have received from Messrs. Alley 
and Maclellan, of the Sentinel Works, Polmadie, Glas- 
gow, a copy of their new illustrated price list of steam 
stop and safety valves. In addition to the ordinary con- 
tents of such catalogues, the publication in question 
contains a well-selected series of useful tables. 





Tur PurcHasE VALUE or TRAMWAYS.—Lord Justice 
Lindley delivered judgment on the 12th inst. in the 
‘Appeal Court in the arbitration dispute between the 
London County Council and the London Street Tram- 
ways Company. The appeal was that of the London 
County Council from the order of Mr. Justice Mathew 
and Mr. Justice Collins, remitting the award of the arbi- 
trator for reconsideration on the value of the property of 
the London Street Tramways Company, purchased b 
the London County Council (see pages 144 and 297 patie 4 
The point was whether or not the arbitrator should have 
based his award on what the property was worth as 
between a seller and a buyer at the time, or on the 
capitalised value, making allowances for past and future 
profits. The meaning of the section of the Act under 
which the Council had power to take over the tramways 
was in his (the learned judge’s) opinion plain. The value 
to be paid for the tramway was the value as between 
buyer and seller. No allowances were to be made for 
past and future profits, nor for compulsory sale, nor for 
any other consideration. What was the value of the 
tramways at the time of the sale? His answer was, that 
which any one would give for it. It must be valued as an 
existing tramway used by the seller as such, and to be 
used by the purchaser as such. The Act did not con- 
template that the County Council should have to pay for 

ast and future profits. He found in favour of the 
Enotes County Council. Lords Justices Kay and Smith 
concurred. The appeal was allowed with costs, and the 
arbitrator’s award was therefore upheld. 





CoLtision AT Moatre.—On January 6 last, at 8.30 a.m., 
an up passenger train from Athlone ran into the tail of a 
goods train during a fogat Moate station on the Midland 
Great Western Railway of Ireland. The driver and two 

assengers out of four were injured, the former seriously. 

he passenger train consisted of engine, tender, three 
carriages, and van, fitted with the automatic vacuum 
brake; the engine alone suffered, its smokebox being 
crushed in and funnel knocked off, besides other damage. 
The goods train consisted of engine, tender, thirty-seven 
wagons, and brake van, out of which nine wagons were 
damaged and the van broken up. Moate station is pro- 
perly protected by signals, interlocked with the points, 
and worked from a signal cabin, and the absolute block 
system is in operation. General Hutchinson reports that 
the collision was immediately due to the signalman at 
Moate, after accepting the ‘‘ Be ready ” for the passenger 
train, allowing the up line to be occupied by some wagons 
of the goods train, x apap. upon the home signal for 
their protection, which is a distinct breach of the block 
regulations, and a very serious offence, especially in the 
fog then prevailing, which prevented him from seeing 
that the rear portion of the goods train was standing on 
the up line partly outside the home signal. The signal- 
man states that he has thus broken the regulations on 
previous occasions at the request of the station-master 
and foreman porter, a statement denied by each of these 
men. In consequence of the severe frost, the goods train 
had had to divide in the section ending at Moate, and the 
rear portion on its arrival there was left on the up line, 
while the engine detached some wagons from the front 
portion and then backed on to the rear, and the whole 
train had just begun to move forward again when it was 
run into. It would have been much better had the rear 
portion been shunted on to the down line, and the 
coupling up done there, and this, in fact, was the inten- 
tion of the signalman who first took the goods train on, 
but having been in the meantime relieved, his mate, who 
heard him express this intention, unfortunately did not 
carry it out. The up distant signal was off when the pas- 
senger train passed, and it was found thus after the colli- 
sion, and it appears very likely that owing to the frost 
and falling snow it was frozen in that position, as it 
was never used after the ea | of the first portion of the 
ee train, and there is little likelihood of the signalman 

aving pulled it off while the engine and front portion of 
the train were backing on to the remainder of the train. 
The driver and fireman of the passenger train are thus 
absolved from any blame for the collision, but the Govern- 
ment inspector thinks they might have seen the goods 
train sooner had they been keeping a better look-out, and 
80, owing to the ample brake power at their command. 
stopped in time to avert a collision. The fog was certainly 
dense enough to have required the employment of fog- 
signalmen, and the station-master and foreman porter are 
to blame for not sending them out. Had one been at the 
distant signal, it would have been seen that it was nob 
working properly, 








MISCELLANEA. 


From the returns prepared for Rylands’ Iron Trade 
Circular, it appears that the total number of blast fur- 
naces standing on March 31 last was 725, of which num- 
ber 338 were in blast. As compared with the returns for 
the previous quarter, it appears that the number of fur- 
naces standing has decreased by three, whilst those in 
blast have increased by 63. 


At the 1895 meeting of the Royal Agricultural Society, 
which is to be held at Darlington, a series of competitive 
trials of haymaking and clover-making machines will be 
carried out. A first prize of 201. and a second prize of 
10/. are offered for each type of machine. Firms wishing 
to compete must enter their machines before April 1, 
1895. Further particulars as to the conditions and nature 
of the trial can be obtained on application to the secretary, 
Mr. E. Clarke, 12, Hanover-square, London, W. 


The Angular-Hole Machine Company, Limited, of 
23, Budge-row, London, E.C., are introducing a line of 
box spanners in which the box is machined out, in place 
of being simply forged as usual. In this way a much more 
perfect fit for the nut is obtained, and the “stalk” of the 
tool is, moreover, always perfectly central, in p'ace of 
being eccentric, as is not infrequently the case with the 
common variety. The spanners in question are made in 
all standard sizes up to 1 in. 


The traffic receipts for the week ending April 1 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,475,336/., which was earned on 18,522 
miles. For the corresponding week in 1893 the receipts of 
the same lines amounted to 1,473,111/., with 18,300} miles 
open. There was thus an increase of 2225/. in the receipts, 
and an increase of 2224 in the mileage. The aggregate 
receipts for thirteen weeks to date amounted on the same 
thirty-three lines to 17,787,899/., in comparison with 
17,092,020/. for the corresponding period last year; 
increase, 695,879/. 


The eleventh ordinary meeting of the present session 
of the Liverpool Engineering Society was held on 
by ana evening, April 4, when a paper, entitled 
‘Some Methods of Regulating Pressure in Electric 
Light Circuits,” was read by Mr. Wilfrid S. Boult, Assoc. 
M. Inst. C.E. After pointing out the necessity for very 
exact lation of pressure in currents running incan- 
descent lamps, ois to the greatly enhanced variation 
of light due to a small variation of pressure, and the quick 
destruction of the incandescent filament if a large access 
of pressure takes place, the Board of Trade limitations 
were given, followed by descriptions of the various re- 
gulating devices that had been adopted in practice. 


Statistics just published show that gold-mining in 
British Guiana is making considerable progress. It ap- 
pears that in 1892 the quantity of gold exported was 
131,425 oz., and in 1893 the output was 142,000 0z. So 
far all the gold has been obtained by alluvial washing, 
but mining has now been started on quartz reefs in the 
north-west district, on the Barina, and also on the Deme- 
rara Rivers. About half the output for 1893 was obtained 
from one district, comprising the Potaro River, Cona- 
waruk, and other tributaries of the Essequibo River, 
which district alone gives employment to upwards of 3000 
men. The Government has sanctioned a railway to con- 
nect the Demerara and Essequibo Rivers, so as to avoid 
the rapids on the Essequibo. 


Messrs. Ernest Scott and Mountain, Limited, of the 
Close Works, Newcastle-on-Tyne, have recently erected 
an electrical pumping plant at the Newbattle Colliery, 
Dalkeith, consisting of two horizontal engines, having 
cylinders 154 in. in diameter by 33 in. stroke, driving two 
60,000-watt dynamos, which give 120 amperes at 500 volts 
when running at 600 revolutions per minute. The engines 
in question are fitted with Corliss gear, and drive the 
dynamos by belting. The motors are similar in construc- 
tion to the dynamos, and drive vertical three-throw ram 

umps by means of gearing. The pumps in question 
me gun-metal rams 74 in. in diameter, the stroke being 
12in. They areintended to give an output of 200 gallons 
per minute against a 650-ft. head when making about 
45 strokes per minute. 


The Swedish Salvage and Diving Company Neptun 
has, during 1893, undertaken fifty-six salvages, seventeen 
pumpings, &c., two extra voyages, and five towing and 
ice-breaking affairs, for which payment has been received 
or was expected, in addition to several expeditions for 
which no remuneration could be expected. The vessels 
saved were: One English man-of-war, five steamers 
of more than 1000 tons, eight steamers between 400 and 
1000 tons, three steamers under 400 tons, eleven sailing 
vessels, twenty-eight cargoes, and one rigging from wreck, 
the aggregate value representing some 760,000/. The 
company has in previous years saved values representing 
about 4,300,000/., making up a over 5,000,0007, 
A dividend of 10 per cent. was declared for last year. 


At the last meeting of the Leeds Association of Engi- 
neers Mr. H. McLaren, M I.M.E., read a paper on ‘‘ The 
Traction Engine in New Zealand.” These engines are 
used largely in New Zealand for conveying the wool 
wagons from the squatters’ ranges to the points of ship- 
ment. For this purpose oxen were formerly used, but 
these are now being replaced by the traction engine, 
which will convey 90 bales at an average speed of 3 
miles an hour. Laminated C springs are, it is said, the 
only ones capable of standing the shocks due to the 
extremely rough roads. Some of the roads over which 
the engines run have remarkable heavy gradients, the 
worst being 5 miles of 1 in 94. 


Some interesting tests on frost-proof mortars are re- 


corded in the Zeitschrift des Ocesterreicheschen Ingenieur 
und Architekten Vereines. The testings in question were 
made during the winters of 1890, ’91, ’92, and 93. During 
a period in which the outside temperature showed 
6 deg. of frost, fourteen brick walls were built, each 
being 3 ft. 4 in. long by 6 ft. 8in. high by 10 in. thick. 
The mortars used were common fast lime mortar, Roman 
cement mortar, Portland cement mortar, a mortar made 
with lof Portland cement to 2 of lime, a slag cement 
mortar, and, finally, a patent mortar of unstated composi- 
tion. Each of the above mortars was mixed in one 
instance with cold and in another instance with warm 
water, whilst in addition several of them were also tried 
when mixed with a7 per cent. solution of salt used cold. 
On examining the walls at the end of three months, every 
mortar which contained lime proved a failure. The Port- 
land cement mortar and the patent mortar both gave 
satisfactory results, 


The Royal Meteorological Society and the Sanitary 
Institute have jointly arranged for a series of lectures on 
meteorology in relation to hygiene, in the Parkes 
Museum, eee Yh ae W., the programme being as 
follows: April 23, ‘‘ Instruments and Observations and 
their Representation,” by Mr. G. J. Symons, F.R.S. ; 
April 26, “‘ Temperature of Air, Soil, and Water,” by Dr. 
H. R. Mill, F.R.S.E. ; April 30, ‘‘ Barometric Conditions 
and Air Movements,” by Mr. R. H. Scott, M.A., F.R.S. ; 
heey ‘* Moisture, its Determination and Measurement,’ 
by Mr. W. Marriott, F.R. Met. Soc. ; May 7, “‘ Climate in 
Relation to Health, and Geographical Distribution of 
Disease,” by Mr. C. Theodore Williams, M.A., M.D., 
F.R.C.P.; May 10, ‘‘ Fog, Clouds, and Sunshine.” The 
chair will ba taken on each evening at 8.30 p.m. The fee 
for the course will be 10s. 64., and tickets can be obtained 
on application to Mr. W. Marriott, 22, Great bag 
street, Westminster, or from Mr. E. White Wallis, the 
Parkes Museum, Margaret-street, W. 


The commission of hydraulic engineers which has been 
sitting at Cairo, appointed to consider the question of 
constructing a Nile reservoir, has finished its labours, so 
far as the British and Italian representatives are con- 
cerned. he commission considered the questions set 
forth in Mr. Garstin’s note, and all agreed to reject the 
Wady Raiyan scheme, owing to its costliness. Sir Ben- 
jamin Baker and Sigaor Torricelli are united in favour of 
the pro s of the Government engineers for the Assouan 
reservoir as being by far the best practically, They con- 
sider it, indeed, the only possible scheme, but suggest 
certain modifications which will increase the cost by 
650,000/. Sir Benjamin Baker, in a separate note, says that, 
if necessary, the Phile Temple may be raised bodily at a 
cost of 150,000/. M. Boule, the French Commissioner, 
refuses to discuss the Assouan site, on account of the 
Phila Temple, although he was not asked to consider 
the question of the temple, but merely the different reser- 
voir projects. M. Boule thinks that, with further re- 
search, another site may possibly be found nearly equal 
to that of Assouan. Sir Benjamin Baker and Signor 
Torricelli have left; M. Boule remains, with the object 
of su ting some new scheme. ‘The members of the 
commission are unanimous in saying that the condition 
of the country will not be injuriously affected by a Nile 
Valley reservoir, agreeing with Rogers Pasha. 


in the Bulletin Technologique dela Société des Anciens 
Eléves des Ecolcs d’ Arts et Metiers, M. Rafford describes a 
workshop dodge which he has used most successfully for 
removing cranks or collars fixed on their axles by shrink- 
age. If it is attempted to remove them by heating the 
crank or collar in a furnace, the shaft also heats at —y 
the same rate, and the method is usually unsuccessful. 
If, however, molten lead or copper is poured round the 
collar, the heat is transmitted to this very rapidly, and 
the shaft has not time to be warmed. The parts to be 
separated then come apart without trouble. . Rafford 
states that this dodge occurred to him first in 1860, when 
he was engineer to the Soho Foundry, Melbourne. A 
erank had been bored and finished preparatory to shrink- 
ing iton an 8-in. shaft. When, however, it was heated, 
and an attempt was made to put it in place, it failed to 
go home A in., and seized. The turner, it was dis- 
covered, had left the shaft slightly over size at this spot. 
To remedy matters, it occurred to M. Rafford that the 
crank might be got off by plunging it in molten cast iron. 
To this end the shaft was suspended vertically from the 
foundry crane. Beneath it a pit was formed in the sand 
of about double the volume of the part to be warmed. 
The crank was lowered into this, and cast iron poured in. 
On manning the winch handles the shaft came away at 
once, leaving the crank behind it. When it is desired 
to remove a gun ring, M. Rafford recommends that the 
bath for the molten cast iron should be divided into 
segments by three wrought-iron plates, so that after 
cooling the cast iron can be easily removed. 





Rartway Rates.—The Mansion House Association on 
Railway Rates has addressed to the Board of Trade a fur- 
ther letter in continuation of correspondence already pub- 
lished (page 456, ante), maintaining that the railway com- 
panies are insisting upon rates which prejudicially affect 
trade and agriculture, and pointing out that the sugges- 
tion of the Railway Association, that the reasonableness 
of rates increased by the 1893 revision should be subjected 
to the decision of the Railway Commissioners, begs wholly 
the question at issue, since it assumes the rates existing 
in 1892 to have been reasonable. The association there- 
fore cannot accept the cgution, but are willing to 
advise those on whose behalf they act to accept, in regard 
to outstanding disputes, the recommendations of the 
Board of Trade under the conciliation clause, pro- 
— the railway companies would also agree t> be so 
und, 
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COAL AND PLATFORM RAILROAD CABS. 
CONSTRUCTED BY MESSRS. VAN DER ZUYPEN AND CHARLIER, DEUTZ, COLOGNE. 
(For Description, see Page 480.) 
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NOTICE. 

The attention of Readers and Advertisers is 
drawn to the alteration in the name of the 
Publisher of ENGINEERING. 

Owing to the retirement of Mr. Charles Gilbert, 

icati for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 








NOTICE. 
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The Publisher begs to announce that a Reprint is 
now ready of the Descriptive Matter and Illus- 
trations contained in the issue of ENGINEERING 
of January 26th, comprising 46 pages, with four 
two-page Plates, printed throughout on special 
Plate paper, bound in cloth, gilt lettered. Price 
3s. 6d. Post free, 38. 9d. The ordinary edition of the 
issue of January 26th is out of print. 





NOTICES OF MEETINGS. 


THE INSTITUTION OF CiviL ENGINBERS.—Tuesday, April 17, at 
8 p.m. Papers to be read with a view to discussion: ‘* The 
Training of Rivers,” by Mr. Leveson Francis Vernon-Harcourt, 
M.A., M. Inst. C.E. ‘* Estuaries,” by Mr. Henri Léon Partiot, 
Inspecteur-Général des Ponts et Chaussées.—Friday, April 13, at 
2 p.m., Students’ visit to Barnes Bridge, London and South-Western 
Railway, to inspect the sinking of a caisson ; and subsequently to 
the new lock and weir at St. Margaret’s, Richmond. Train 
for Barnes leaves Waterloo (North Station) at 1.40 p.m.—Friday, 
April 20, at 8 p.m. Students’meeting. Paper to be read: ‘‘ The 
Sinking by Compressed Air of the Cylinder Foundations of the 
Trent Viaduct,” by Mr. Henry T. White, Stud. Inst. C.E. Mr. J. 
Wolfe Barry, Vice-President, in the chair. 

Tus Surveyors’ InstrruTion.—Monday, April 16, when the ad- 
journed discussion on the paper read by Mr. Howard Martin 
Fellow), at the meeting of March 5, on “‘ The Reportof the Local 

overnment and Taxation Committee of the London County 
Council on the Subject of the Rating of Ground Values,” will be 
resumed. The chair to be taken at eight o’clock. 

Tue INsTITUTION OF MECIIANICAL ENGINEERS.—Thursday and 
Friday evenings, April 19 and 20, at 25, Great George-street, West- 
minster. The chair will be taken at half-past seven p.m. on each 
evening, by the President, Professor Alexander B. W. Kennedy, 
F.R.S. The President will deliver his inaugural address on Thurs- 
day evening ; after which the following papers will be read and 
discussed, as far as time permits: ‘‘ Description of the Grafton 
ey oo Steam Engine,” by Mr. Edward W. Anderson, of 
Erith (Thursday). ‘‘ Description of a Fluid-Pressure Reversing 
Gear for Locomotive Engines,” by Mr. David Joy, of London 
(Friday). 

Society oF CHEMICAL INDUSTRY, LONDON SrctTion. — Monday, 
April 16, at 8 p.m., extra meeting at the Chemical Society’s 
Rooms, Burlington House. The following papers will be read: 
1. ‘* The Treatment of Gold Ore at the Witwatersrand (Transvaal) 
Goldfields,” by Mr. H. de Mosenthal, F.I.C., F.C.8. This paper 
will be illustrated by means of lantern views, diagrams, and 
specimens. 2. ‘‘ Note on Modification of Ferric Chloride Dis- 
tillation Process for Estimation of Arsenic in Copper,” by Mr. F. 
Platten. 

Puysical Socirry.—April 13. 1. Di ion of Professor Henrici’s 
paper ‘‘On Calculating Machines.” 2. ‘‘On the Minimum Tem- 
perature of Visibility,” by Mr. P. L. Gray. 3. ‘‘ On the Mechanism 
of Electrical Conduction,” by Dr. C. V. Barton. 

Roya METEOROLOGICAL Society.—Wednesday, the 18th inst., 
at 25, Great George-street, Westminster., at 8 p.m., the President, 
Mr. Richard Inwards, F.R.A.S., will deliver an address on ‘Some 
Phenomena of the LY ag Air,” which will be illustrated by a 
number of lantern slides. The meeting will be adjourned about 
9 p.m. in order to afford the Fellows and their friends an oppor- 
tunity of inspecting the exhibition of instruments, drawings, and 
photographs relating to the representation and measurement of 
slouds, and of such new instruments as have been invented or 
first constructed since the last exhibition. 

or Arts. — Monday, April 16, at 8 p.m. Cantor 
Lectures. ‘‘ Photometry,” by Captain W. de W. Abney, C.B., 
F.R.S. Lecture III.—Applications of Photometry to various 
scientific purposes.—Wednesday, April 18, at 8 p.m. hteenth 
ordinary meeting. ‘‘ Design Applied to Carpets,” by Mr. Alexander 
Millar.—Thursday, April 19, at 8 p.m. Foreign and Colonial 
Section. ‘‘ Tasmania and the Forthcoming Hobart International 
Exhibition, 1894-5,” by Mr. G. Collins Levy, C.M.G. Sir Robert 
Herbert, G.C.B., Agent-General for Tasmania, will preside. 
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THE NAVY ESTIMATES. 

THE adjourned debate on the Navy Estimates, 
which took place on on Tuesday last in the 
House of Commons, was somewhat tame, and as 
desultory as debates on a special subject must 
necessarily be when carried on by a number of 
persons imperfectly acquainted with the matters 
under consideration. 

The first vote taken this week was the million 
and three-quarters odd for personnel. It appeared 
to afford a reference wide enough to shelter argu- 
ments on every matter connected with naval 
affairs. It is a pity that subjects cannot be 
grouped so that one matter can be considered at 


99}a time, and some sort of order could be intro- 


duced. As it is, we have speakers following 
each other discursively, flying from point to 


500} point, and in general very completely illus- 


trating the usual barrenness of parliamentary 
debate. Mr. Forwood was the first speaker on 
the vote being brought forward. larly in 
his remarks he repeated the usual formula about 


-the Navy with a view to catching votes. 





‘*keeping the Navy outside party discussion,” and 
immediately proved his sincerity by reference to a 
recent Scotch election, in connection with which, 
he said, the Home Secretary had made a speech on 
his may 
be true—in fact, we have no doubt it is true—but 
it is questionable whether the late Parliamentary 
Secretary to the Admiralty, in referring to the inci- 
dent, went the best way to work to ‘‘ keep the 
Navy outside party discussion.” Perhaps, if we 
examine the debate as a whole, this is really the 
only consistent note we find throughout: that each 
side—Government and Opposition—endeavoured 
to use the naval policy of their opponents as 
a@ weapon of a offence. ith party 
gladiators such as Mr. Forwood and Sir E. 
Ashmead-Bartlett, or with members of the type 
of Mr. J. H. Wilson, who are sent to St. 
Stephen’s with one definite mission, the matter 
is not, perhaps, one of great surprise or regret — 
putting aside the time occupied and the weariness 
caused—for the publice is shrewd enough to price 
these displays at their proper worth, but when Sir 
Edward Reed sacrifices the great advantage of his 
unique position in a like manner, one can only 
think with sorrow what a power for good an ex- 
chief of the constructive department might become. 
Tt is, however, little use complaining of a feature 
that is, after all, inherent in our constitutional 
system of Navy administration. So long as the 
control of the sea defences is a pawn in the poli- 
tical game played at Westminster, so long will it be 
the sport of —~ tactics, let parliamentarians say 
what they will about the Navy being kept out of 
party discussion. 

Mr. Forwood exclaimed against the ‘‘ excessive 
expenditure” which the present Government had 
incurred in connection with the new torpedo-boat 
destroyers. There is no doubt the Board of Ad- 
miralty, with the consent of the Treasury, took a 
bold step in ordering the large number of thesa 
craft which have been put in hand during the last 
year. ‘‘ No less than 43 torpedo-boat destroyers 
are to be built, at a cost of 1,500,000/., and these 
constitute an entirely new departure in naval ship- 
building,” said Mr. Forwood, and he went on to 
add that ‘‘aboiler with a very large number of 
tubes had been tried in some of these vessels, and 
it would be well, before the country was committed 
to an expenditure on a class of vessels of new 
character, that we should see whether these 
boilers answered the expectations that had been 
formed in regard to them.” Now, with regard 
to the type of these vessels as a class, it is 
evident that experience as to their value can only 
be ascertained in actual warfare, and we presume 
Mr. Forwood would not wait for that test before 
ordering vessels of any sort. The Board of Ad- 
miralty can only weigh probabilities and shape their 
— of warship design, and the composition of the 
Navy as a whole, by the light of such experience as 
the march of invention can afford. It is notorious 
that the possibilities of disaster through the supe- 
riority of our neighbours in the matter of tor- 
pedo craft had been too much neglected, and the 
Admiralty did wisely in making up for lost time by 
immediate action. If blame should be attached to 
any one—as it undoubtedly should—for the un- 
usual step taken in diverting money from other 
sources to the construction of torpedo-boat de- 
stroyers, it is the predecessors of the present Admini- 
stration who should bear the reproach, and not those 
who have taken a bold and unusual step to supply 
a dangerous defect. In a subsequent part of the 
debate Mr. Arnold-Forster referred to this matter, 
and regretted that money specially voted had been 
diverted to other uses, and he urged that mem- 
bers should press for a guarantee that any sum of 
money which was voted for a particular purpose 
should be applied strictly in the manner spe- 
cially intended by the House. The House of 
Commons has the power of the purse, and can 
insist on anything it likes, but it is to be hoped 
that there will always be men of sufficient backbone 
on the Board of Admiralty to brave the chance of 
censure when itis, in their opinion, to the manifest 
advantage of the country to alter the programme 
laid down in the Estimates. Certainly the House 
of Commons can command the respect of no one as 
a body competent to settle a policy of naval con- 
struction, and the Board of Admiralty should be 
allowed a pretty free hand in altering what is, 
after all, their own programme should occasion 
arise. In the present case it must be remembered 
that the Government had but recently come into 
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“yr when the last programme was framed, and 
ad had hardly time to look round; a fact which 
further illustrates the deficiencies of Navy adminis- 
tration on party lines. 

With regard to the question of fitting water-tube 
boilers in these torpedo-boat destroyers, a policy 
censured by Mr. Forwood, the Admiralty pro- 
fessional advisers have a very simple answer to 
this objection. Whatever may be the result of the 
present movement in favour of substituting water- 
tube boilers for the old shell and fire-tube type, 
there can be no question that the claims of the 
supporters of the new system are too strong, 
and are already too well supported by actual 
experience, to be ignored. it would be little 
less than criminal on the part of the engineering 
advisers of the Board had they not insisted, with 
all the force they possess, upon extensive practical 
trials being made. Such trials can only be carried 
out by boilers in vessels on actual service. The 
problem is now far beyond the special experiment 
stage, and the torpedo destroyers, being small and 
inexpensive vessels, afford admirable means for 
carrying out these practical trials. In the case of 
the large cruisers to be fitted with water-tube 
boilers, an even bolder step is being taken ; but 
here the Admiralty have an example of work, ex- 
tending over many years, from which they can draw 
experience, and there is really very little in the 
nature of experiment in the departure. As a matter 
of fact, we have, with a procrastination characteristic 
of our public departments, too long neglected the 
water-tube boiler, and allowed other nations to 
get ahead of us in this respect, so _ that 
it is necessary to take vigorous steps if we 
would regain our position. It may be pointed 
out that we are not making one experiment only 
with the torpedo-boat destroyers in regard to the 
boiler question, but that the Admiralty have wisely 
decided to seize this excellent opportunity of so 
many small sister ships being built, to find out 
which is really the best kind of boiler of all classes, 
for, in addition to various kinds of water-tube 
boiler that are to be tried, some of the craft will 
have the older kind of shell boiler. 

Mr. Forwood cites an instance in which he was 
desirous of putting a water-tube boiler in a mer- 
chant ship carrying passengers, but had been pre- 
vented by the Board of Trade, and he appeared to 
think—though he did not say so—that this was an 
argument against this particular type of boiler, an 
example of which is to be placed in one of the tor- 
pedo-boat destroyers. Of course it is not a usual or 
popular thing to say a word in favour of the Board 
of Trade, but we may point out that that depart- 
ment might be right in refusing consent to a certain 
nature of construction which the Admiralty would 
be equally right in adopting. The first duty of the 
Board of Trade is to consider the safety of pas- 
sengers, and speed or economy of running are 
rightly looked on as subordinate matters. On 
the other hand, the first duty of the Admiralty 
is to obtain an efficient instrument of offence 
and defence, to which qualities the possible 
safety of the crew must be sacrificed. To put the 
matter briefly, the Board of Trade would be quite 
justified in objecting to Atlantic liners being sup- 
plied with charged magazines, whilst no one blames 
the Admiralty for having a few tons of explosives 
on board Her Majesty’s ships. 

The rolling of the Resolution is a subject that 
has become threadbare, but which cropped up at 
intervals throughout the debate. There is no need 
to refer to it in detail here, especially as we dealt 
with the matter fully when it was fresh. Mr. 
Arnold-Forster had, however, something to say 
about warshipdesign. With characteristic modesty 
and a reticence for which the Committee must 
have been grateful, he refrained from going into 
the question of the improvemants that should 
specially be made in the construction of certain 
types of our warships, because he was ‘‘ not sufli- 
ciently an expert on the subject,” and he did not 
think that the House was the best place in which 
to discuss technical details, and here we cordially 
agree with him. There is no doubt, however, that 
he condemned some at least of the designs adopted 
in the Navy inno measured terms. ‘‘ The fact,” 
he said, ‘‘remains open to all men of common 
sense in this country that in the naval and private 

ards vessels are constructed year after year on 

ines discarded by the French and other Govern- 
ment authorities as being unsatisfactory after a fair 
trial had been accorded to them.’”’ We have heard 
a good deal lately about the illicit trade in war- 





ship designs, but it will be quite a revelation to 
most persons that the Admiralty are receivers of 
drawings of vessels not designed or built from them. 
Mr. Arnold-Forster’s statement throws quite a new 
light on the duties of the ship-designing staff at 
Whitehall. It is to be hoped that in some place which 
is ‘‘suitable to discussion of technical details ” 
he will give us specific instances of this adop- 
tion of discarded designs of foreign navies. In 
the meantime we see Mr. White in a new 
character, muffled in brigand cloak, slouch hat, 
and flowing wig, stealing over to Paris by the 
night boat, surreptitiously to purchase from French 
or other Governments ‘‘ discarded lines,” ulti- 
mately to be included in the British naval pro- 
gramme and paraded before the House of Com- 
mons and admiring British public as the product 
of the Board of Admiralty and their scientific ad- 
visers ! 

We agree with a great deal that Mr. J. H. Wilson 
said about the hardships of a seaman’s life, lack 
of apprentices in the mercantile marine, the danger 
of a preponderance of foreign seamen, and other 
matters of this nature, but we do not see that any 
useful purpose was served in bringing these subjects 
forward during a debate on the personnel of the 
Royal Navy ; for the matter is quite outside Ad- 
miralty control. We think also he was ill- 
advised in referring to shipowners, as a body, 
in disparaging terms, as it somewhat discounted 
his advocacy of the seamen. If Mr. Wilson 
will, in proper season, bring forward specific 
instances of wrong, and suggest remedies, he will 
be doing excellent service, for there is much that 
requires attention in this matter. The suggestion 
that the higher branches of the service should be 
open to all is one which it is difficult to combat, 
but expediency has much to say against it. Whilst 
social distinctions exist, they cannot be ignored, 
and the roots of naval discipline are in social 
distinction. Some day, when the millennium arrives, 
social distinction will have disappeared ; but then 
we shall want no Navy. In the meantime we 
believe there is no general demand in the service 
for the door to the admiral’s cabin to be open to 
the lower deck. In this respect the Navy and the 
Army stand on a different footing. Perhaps the 
time for this reform will come sooner than many 
at present think, but it would be foolish to create 
difficulties in the service for the sake of an 
imaginary need. On the other hand, we recognise 
the justice of a claim made by men for long and 
faithful service, and the wisdom of rewarding 
exceptional merit. If Mr. Wilson’s statement 
that the United States Navy is largely re- 
cruited from men of the British Navy can be 
substantiated—and we presume the hon. member 
did not speak without authority—there is clear 
proof that reform is required somewhere. For the 
present we prefer keeping an open mind on this 
matter, for the question is one we have not sufti- 
ciently considered, and we prefer leaving it to those 
in whose province it more strictly lies. 

Sir Edward Reed made a most useful contribu- 
tion to the debate, its only defect being the party 
element he introduced. In this respect, doubtless, 
he was no worse than others who spoke, but then 
we expect so much more from Sir Edward Reed. 
The remarks he made about the fallacy of supposing 
that the value of a programme was to be estimated 
merely by the number of new ships laid down, 
were excellent, and should be taken to heart 
by all Admiralty critics. It is a very cheap 
way of gaining applause from unthinking persons 
by announcing that so many battleships, 
cruisers, &c., are to be commenced, and spend 
on them just enough to fulfil the promise in 
the letter, but not in the spirit. This is a 
favourite device of both parties, especially when 
tenure of office is uncertain. It is another 
evil of the party system; but, we would remind 
Sir Edward, a Naval Defence Act largely provides 
against it. The want of uniformity in design is 
another defect which Sir Edward, as a practical 
man, did well to point out. Of late years there 
has been improvement in this respect, largely 
due, again, to the Naval Defence Act. Of course 
we must have changes, or there would be no 
advance, but there has been too much unneces. 
sary variation in detail in times past, so that 
it took crews a long time to learn the ways of a new 
ship. Such a thing might be fatal in time of war, 
and it is serious enough in times of peace. Admiral 
Field questioned Mr. Wilson’s statements with 
regard to the position of the men in the service, 





and combated his assertion that they were dis- 
contented. 

The debate was abruptly brought to a conclusion, 
whilst Mr. Goschen was speaking, by the operation 
of the twelve o'clock rule. 





MACADAMISED ROAD SCARIFIER 
TRIALS. 

Ir is somewhat surprising that, although a patent 
was granted seventy-five years ago for a machine 
for breaking up roads on the principle of the 
agricultural harrow and plough, it is only within a 
year or two that such a machine was practically ap- 
plied to any great extent. The mechanism involves 
no difficulty in view of its application on the farm, 
so that it is reasonable to assume a moderate suc- 
cess in early invention. Abundant means of 
traction, too, have been at hand for many years. 
The reason is probably economic. The time was 
when labour could be got cheaply in all districts, 
ere yet the pseudo-economists encouraged ideas 
fatal to moderate contentment, and now, asin most 
departments, the advantage of mechanical work 
over unskilled labour is a predominant considera- 
tion. There is no question of this in private em- 
ployment, and although one often hears protests, 
especially in the case of corporate boards, the 
financial consideration weighs with most men or 
voters. Proof that work can be done by machinery 
at half the cost of hand labour is irresistible, and 
with the introduction of the steam road roller in 
all districts, it is easy to establish the efficiency, 
financial as otherwise, of the modern mechanical 
road scarifiers. There is a lack of experience 
which militates against their more extensive adop- 
tion; and it was therefore most desirable that 
engineers and surveyors should have an opportunity 
of studying the design, and learning the result of 
the working, of existing scarifiers. The Incorpo- 
rated Association of Municipal and County Engi- 
neers, therefore, arranged for a meeting last Satur- 
day at Reading to hear a paper by Mr. Arthur E. 
Collins, wean: engineer there, on ‘‘ Machinery as 
Applied to the Breaking up of Macadam,” and it 
may be said at once that in the consideration of 
such papers the Association must eerve a most use- 
ful purpose. We print the paper jn full, with the 
illustrations, in another part of this issue. The 
value of the paper was greatly augmented by the 
exhibition in operation of several of the machines, 
but unfortunately the time devoted to this part of 
the proceedings of the day was not quite adequate. 
This may have also been excuse for the fact that 
the discussion which followed the paper and the 
exhibition was not so useful as the importance of 
the subject or the great worth of the paper 
prompted. In one or two cases the details by Mr. 
Collins as to costs of work were augmented, but 
there was no genuine effort apart from the paper to 
offer suggestions to manufacturers for the improve- 
ment of design. Probably, however, the result may 
be deeds, not words. . Let us hope so. 

The machines are all fully described in Mr. 
Collins’s paper, which also gives in many cases the 
results of experience. There are, broadly speaking, 
two types—the one suggested by the time-tried 
—_ and harrows, and the other suggested, 

oubtless, by the rock dril] and the ore-stamping 
mill. To the former belongs the Rutty, which has 
three steel teeth fitted in sockets in a box carriage, 
and these being lowered by depth-regulating gear, 
tear up the ground when drawn forward by a road 
roller or traction engine. The teeth being fairly 
close together, the road is broken up pretty uni- 
formly. The Voysey and Hosack machine, again, 
has a barrel with several teeth, which may easily 
be withdrawn for sharpening. The barrel is driven 
by chain gearing at a high speed, and the machine 
has the advantage of working either way, so that 
the road roller to which it is attached does not 
require to change ends. The Jackson is somewhat 
similar to the Rutty scarifier, and the Fowler 
machine is on the principle of their well-known 
cultivator. The Henderson machine—the invention 
of a surveyor—is on the principle of a rock drill, 
but strikes no percussive blow, and, of course, 
may be attached to the ordinary road roller. 
The Wallis pecker has a separate engine, and 
resembles in some respects the ore-stamping mill. 
The engine is supplied with steam through a flexible 
pipe from the boiler of the traction engine or road 
roller drawing the scarifier. There are three cylin- 
ders set at an angle of about 150 deg., the pistons 
working one ee which, again, drives a three- 
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throw crank to which the peckers are attached. 
There is a pneumatic cylinder to act as a cushion, 
so that no jar affects the crankshaft. It will, there- 
fore, be seen that no strain is put on the traction 
engine or road roller drawing this latter. As tothe 
cost of the respective machines no exact informa- 
tion could be got, since owners were naturally dis- 
inclined to give prices without specified conditions, 
but the prices mentioned by several of the makers 
varied from 120/. to 1801. The Jackson scarifier 
of the Reading Corporation, we believe, cost 110/., 
and to this must be added 15/. or 201. for the 
additional depth-regulating arrangement designed 
by Mr. Jackson and described in his paper. In 
view of the great saving in working, as compared 
with hand labour, this first cost would very soon 
be recouped to any public body. That there is such 
a saving—amounting to about 50 per cent.—we 
shall presently show. The machines may break up 
the macadam to a depth of 4 in. or even 5 in., and 
the results reported at the meeting indicate that 
300 to 400 superficial yards may be done per day. 
On the Thames Embankment 2000 yards were done 
in a day of 10 hours with a Rutty scarifier. 

The trials proved the remarks by Mr. Collins as 
to the 10-ton road-roller being insufficient in power 
for the majority of the scaritiers working in a strong 
macadam, and that even knobs or spikes on the 
wheels of the roller do not materially affect the 
result. But where a 12-ton or 15-ton roller is not 
available, good results can be got by * orking with 
one or two teeth in the scarifier, instead of the full 
complement of three teeth. The 10-ton roller can 
drag the scarifier, but there is the tendency of the 
wheels to skid. The Fowler machine was subse- 
quently tried with a 10-ton roller without spikes in 
the wheels, and although working on a sloppy 
road, the results were satisfactory. Of course, in 
the case of those machines where the actual break- 
ing up of the road is done by power separate from 
the tractive force, as in the case of the Wallis road- 
pecker, the 10-ton road-roller is sufficient. An 
objection, of which much was made, was the pro- 
bability of the wheels of the roller passing over the 
ground previously scarified in taking another and 
parallel length of road. In such cases, too, the 
stones which had found their way on to the un- 
scarified road frequently got broken up. Mr. 
Collins has found from experience that the 
macadam is not unduly injured or rolled over 
to such an extent as to render the raking 
of the road materials into shape at all diffi- 
cult. In fact, in many cases, little new material 
has had to be added. Mr. Phillips, the county 
surveyor of Gloucester, states that after ex- 
perience with the Rutty, the Jackson, and the 
Fowler machines—the latter of which he seemed 
to consider the most promising—he was inclined 
to the opinion that there was a saving of 25 per 
cent. in re-metalling, and where 400 tons were 
used in a year this was a great consideration. Some 
suggestion was offered as to the quality of the 
scarifying, the contention being that in some 
machines the undisturbed macadam was left in a 
series of ridges and valleys. This was scarcely 
borne out by experience, except, perhaps, when 
the Wallace peckers were driven at a slow speed, 
and were not set to drive deeply into the ground. 
They may be set to score the ground or to scarify 
to a depth of about 6 in. This latter they did 
most effectively, the peckers sending the macadam 
some distance behind, while the scoring repre- 
sented holes. The surveyor of Kensington (Mr. 
Wever) said that there was a tendency to make 
something like parallel grooves in the granite, the 
intervening granite not being disturbed to any- 
thing like the depth of the bottom of the groove, 
so that there was a series of valleysand ridges, which, 
whena 2-in. coating of granite was puton the road, did 
not give thesameequal solidity got by hand methods. 
Experience has shown that from 24 in. to 3 in. 
of depth is sufficient for refacing, and even if in 
one or two cases there was a ridge of undisturbed 
ground, it would, according to Mr. Collins’ reply, 
but help to dovetail or lock the re-formed top layer 
of macadam to the lower courses. The practice 
with hand labour is not infrequently to ‘‘ score” 
the surface in various directions or angles to insure 
Govetailing. Another point raised was as to the 
economy in time or cost where there were, as in 
metropolitan districts, gratings of one kind or other 
every 10 ft. of the road, necessitating the breaking- 
up tools being raised. But in the trials this opera- 
tion did not seem to take much time, and there 
did not seem to be any very extensive hand- 





picking required round the grating. Moreover, 
at Reading, where there are a large number of 
gratings, the cost was not greatly affected, nor had 
damage been done to paving around the gratings. 
Some of the machines may work close up to the 
sides of the grating. There is room for difference 
of opinion as to whether steering gear is required ; 
but Mr. Collins believes from experience that it 
can be dispensed with. In the Jackson machine 
it will be seen that he has modified it by substitut- 
ing depth-regulating gear for the original steering 
gear. Messrs. Rutty consider this an infringement 
of their patent, but do not object to Mr. Collins 
making and using it in his machine. It may, there- 
fore, be concluded from what we have said that 
none of the objections urged are inherent, and 
while none of the machines may be perfect, they 
offer a suggestive solution of the problem. Most 
of the experiences narrated on Saturday were 
favourable. 

In many cases, too, the cost of working as com- 
pared with hand labour was given, but on this score 
also much was lacking. Mr. Collins, in his paper, 
gives the results of working with the Jackson 
scarifier as jd. per square yard, while by 
hand labour work equally well done cost 13d. 
per yard. The scaritier weighed 3} tons, and 
the tools, square bar steel cut off to length and 
drawn to a taper, cost 1ld. per pound. The costs, 
working out to ;d., do not include anything for 
the machine, for it was calculated that it paid 
itself in two or three months. At Hampstead a 
Rutty and a Voysey and Hosack scarifier had been 
at work, but in both cases the work was done at 
the contract price of 1d.; while the cost for labour 
at 5d. per hour was 1.83d. per yard superficial, and 
adding .43d. per yard for other charges, the cost 
was 2.26d. per yard. The work, too, was done in 
half the time by the machine. On the Victoria 
Embankment, already referred to, the contract price 
was 1}d. per yard, which now seems much too 
great. The Hornsey Board were able to do 36,804 
yards for 691. 3s. 1ld., which is less than $d. per 
yard, including all charges. They had a contract 
to receive $d. per yard, but in the distance given 
managed to profit about 7/. 10s. A representative 
of Messrs. Fowler’s at the meeting said he was 
prepared to take any amount of work at jd. per 
square yard, while Messrs. Wallis and Steevens 
state that with their pecker they scarified 733 
superficial yards in 2 hours 35 minutes, the total 
cost, 9s. 6d., being about 64 yards for 1d., while 
making due allowance for depreciation, <&c., 
it was 5} yards for 1d. There is, therefore, little 
reason to doubt that the work is more cheaply done 
with the scarifier, and in a borough or county with 
several miles of road, the expenditure for one or 
two machines would be justifiable even as an ex- 
penditure. 

Reading has certainly shown a good example, but 
those who went the excursions on Saturday found 
every evidence of a progressive municipal spirit. 
Mr. A. T. Walker, water works engineer, described, 
and afterwards chaperoned a party to, the new 
works for pumping water from the River Kennet. 
The novel feature is the use of polarite for filtra- 
tion, this material having been adopted after very 
careful consideration. Mr. Collins also read a 
paper describing various municipal works under- 
taken, and afterwards conducted the Association 
through the works. At the sewage works it was 
pointed out that the remedying of defects in the 
old pumps driven by three low-fall (average 3 ft.) 
turbines, and used as auxiliaries to the steam plant, 
had resulted in a reduction in the annual cost of 
fuel from 7001. to 200/. The defect consisted 
consisted almost entirely in the throttling caused 
by the smallness of the suction and delivery pipes. 
These had an internal diameter of 9 in., those now 
in use are of 15 in. diameter. Mr. Collins was un- 
able to arrange for pipes of the full diameter of 
plungers (18 in.) without reconstructing pump 
chambers ; he is not of opinion such a course was 
necessary. The turbine regulating gear was 
arranged to be worked by hand ; it is now driven 
by the turbines. The improvement of the water 
power pumping plant has resulted in such a great 
increase of efficiency, that it has not been neces- 
sary to use the steam plant to anything ap- 
proaching such an _ extent as was formerly 
the case, notwithstanding the constant additions to 
the sewers and sewerage connections. The Gallo- 
way boilers are fired with domestic refuse, the 
forced draught being by steam jet. The amount 
of refuse consumed averages about 18 tons per 





twenty-four hours. About 1} 1b. of water is eva- 
porated per 1 lb. of refuse burnt. The special 
circumstances of the case, which need not be en- 
larged upon, result in a saving of 3201. per annum 
as against coal fuel. Various other works were 
visited, including the gas works, which belong to a 
private company, and where additional regenera- 
tive furnaces are being constructed. 








THE PROPOSED SCOTCH SHIP CANAL. 

Funps have been subscribed for promoting in the 
next session of Parliament the scheme for the con- 
struction of a ship canal between the Firths of Forth 
and Clyde by the route suggested by Mr. David A. 
Stevenson, C.E., Edinburgh, and which is by way 
of the Forth and Endrick Valley, entering at Alloa 
and passing vid Stirling to Loch Lomond at the End- 
rick, not far from Drymen, and thence north to the 
narrow neck which is to be pierced to give passage 
to Loch Long and to the Clyde. This is regarded 
distinctly as the Edinburgh scheme, and the belief 
prevails that if carried out it may affect the import- 
ance of Glasgow as a port. The encouragement 
given to it, therefore, tends to awaken the interest 
of the citizens of the western port to the desira- 
bility of placing before Parliament the rival scheme 
originated by Mr. J. Law Crawford, Glasgow, who 
contends for what is known as the direct route, 
leaving the Forth at Grangemouth, following the 
route of the present canal to the Kelvin Valley, 
tapping Glasgow in the northern district, and de- 
bouching on the Clyde at Yoker—three or four miles 
below the harbour. The map on page 469 ante may 
assist in showing the position of Glasgow to the two 
Clyde terminals of the routes proposed. A meeting 
was held at Edinburgh lately, and attended by sixty 
delegates from several corporations and local boards 
interested ; but it is sufficiently significant to note 
that the city of Glasgow did not send an official 
representative. At this meeting the two promoters 
joined issue as to the merits and demerits of their 
respective schemes. When the matter was brought 
forward on a previous occasion, we reviewed at 
length the features of the undertakings. At that 
time consideration was deferred until the Man- 
chester Canal was opened ; but even now there is 
reason for the contention that experience is not 
quite sufficient to warrant immediate action. More- 
over, there seem some important discrepancies as 
to material points. 

The Loch Lomond route may first be dealt with. 
Mr. Stevenson said he did not wish to show his 
hand, and therefore gave the minimum of informa- 
tion. This isto be regretted, for, according to the 
showing of the promoters themselves, the work 
is not an ordinary private undertaking, but of 
public and national importance. Indeed, the 
meeting at Edinburgh decided to constitute them- 
selves a committee to urge public and national 
support, so that the sooner the competitive ele- 
ment is got rid of, the better progress will be made 
in gaining public sympathy. The cutting of a canal 
would save a voyage round the dangerous coast of 
the north of Scotland, amounting in some cases to 
500 miles, while the transit through the canal would 
take but 12 hours. Now the question to be deter- 
mined is as to how many vessels would use the canal 
asa through passage. A second source of revenue 
would be from vessels loading or discharging in 
the canal or engaged in the Scotch coasting trade. 
And here the relative merits of the two routes fall 
to be considered. It is admitted that the direct 
route passes through the mineral district, so that, as 
one speaker put it, there might be almost continuous 
wharves, as on the Tyne. Moreover, the branch 
basin of the canal into North Glasgow gives it a 
direct connection with that city, while the conflu- 
ence with the Clyde at Yoker, opposite Renfrew, 
brings the ships at once to the harbour. How many 
vessels trading from the Black Sea and contiguous 
districts to Glasgow would use the canal in this way ? 
These considerations affecting revenue must be 
considered. And, of course, if the canal is to be 
utilisable for the transit of coast-protecting cruisers, 
other points must be borne in mind in arriving at a 
decision, and here one comes to those constructive 
features which would facilitate or retard such 
passage. 

The Kelvin, or direct route, is from 29 to 30 
miles long, while the Loch Lomond route, from 
the Forth to the Clyde, is taken at abont 54 miles. 
But the latter is a more level country, and only two 
locks would be needed. In the Drymen country, 
however, a hilly ridge must be pierced. It 
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was first intended to construct a tunnel, and, 
although Mr. Stevenson seems still to favour this 
solution of the difficulty, it now seems that this 
is to be overcome by a cutting a mile and a 
half long and 150 ft. wide—a laborious piece 
of work. On the direct route there is a consider- 
able rise of contour, and under ordinary circum- 
stances twelve locks might be needed, but as the rise 
is principally at the termini, Mr. Crawford, the 
promoter, considers that by the adoption of the 
Blackman system, as proposed for the Nicaragua 
Canal, two locks at each end would almost be sufli- 
cient. In this arrangement the vessels are raised 
on a system of pontoons, whereby the time and water 
used are minimised. Should this system be conveni- 
ent, it may overcome the difficulties in respect of in- 
sufticiency of water and duration of transit urged 
against the direct route. As regards the estimated 
cost, itis said that the Loch Lomond route would in- 
volve an expenditure of eight millions, and the direct 
route of seven millions. But Mr. Stevenson states 
that if the latter were put on the same basis of cost 
as adopted in the other route, the estimate would 
be eighteen millions. No mention is made as to 
how this great difference is worked out ; but under 
all the circumstances it seems that the most desir- 
able course would be for the large representative 
committee now appointed to induce the promoters 
to spend part of the money raised for parliamen- 
tary action, to have an accurate survey made of 
both routes, under the same conditions, by eminent 
engineers not influenced by local considerations, 
and, at the same time, an exhaustive inquiry should 
be made into the financial prospects. The result 
might be unanimity of action, and such data as 
would induce the Government to consider whether 
or not the canal would be sufficiently serviceable for 
coast defence to justify some national assistance. A 
scheme on paper is never very convincing, but when 
it is the outcome of the investigation of experts, 
there is an added semblance to realism backed by 
authority supporting it, which may not only in- 
fluence the Government, but will the more readily 
encourage public support. That such encourage- 
ment will be needed is extremely probable in view 
of the great difference between the estimated and 
actual cost of the Manchester Canal, and that 
confidence will be alienated by any difference of 
opinion before Parliamentary Committees is more 
than probable. 





PHOTOMETRY. 

In the rooms of the Society of Arts, Adelphi, on 
Monday last, Captain W. de W. Abney, C.B., 
delivered the second of his series of Cantor Lectures 
on ‘‘ Photometry.” In the first lecture he had en- 
deavoured to show that the light of ordinary flames 
was due to incandescent particles of solid carbon, 
and that the light from any such flame could be 
matched in colour by that from an incandescent 
lamp by varying the strength of current through 
the latter. Mr. Dibdin had shown that the light 
from a flat-flame burner varied with the angle 
between the flat side of the flame and the photo- 
metric screen, being least when the edge of the 
flame is turned towards the screen. Referring to 
Fig. 1, where the intensity of the light at different 
angles was shown by the radial lines, the depar- 
ture from uniformity was very marked, and the 
difference between the greatest and the least inten- 
sities might, Mr. Dibdin had found, amount to 
10 per cent., or even 35 per cent. There was thus 
obviously some obstruction to the passage of light 
through the flame, which, again, pointed to the 
presence of solid particles of carbon. 

If the light from a Welsbach burner was com- 
pared with an ordinary gas flame, the two would be 
found to be of distinctly different qualities, the 
former being greener, and its light could never be 
matched by that from a glow — Similarly, in- 
candescent platinum gave a different quality of 
light, and was accordingly unsuitable for use as a 
standard. 

Three secondary standards were in common use, 
viz., the amyl acetate lamp, the pentane illumi- 
nant, and the ether illuminant. The lamp was 
made entirely of metal. The wick used was round, 
and was turned up till the ~ of the flame touched 
a fixed pointer, when it would burn perfectly. Dr. 
Werner Siemens had shown that the light was but 
little affected by impurities in the amyl acetate. 
The following Table showed the constitution and 
lighting power of such impurities as were likely to 
exist, and it would be obvious that even a large 





percentage of them would but little affect the 
candle-power of the lamp : 
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A drawback to the lamp as originally made was the 
fact that a green deposit formed on the metal, which 
gradually wore away. This trouble had been got 
rid of by plating it. The pentane lamp had been 
largely used by Mr. Dibdin and Mr. Sykes. As 
arranged by Mr. Dibdin, the lamp gave exactly ten 
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candles when the wick was turned up to the proper 
height. The use of pentane in such standard was 
due to Mr. Vernon Harcourt, and had much to 
recommend it. The ether illuminant had been 
introduced by Mr. Sugg. Air was drawn through 
ether and burned in a suitable lamp ; it gave a very 
luminous flame. Testing these different flames by 
photography, it appeared that none of them were 
quite perfect, as the quality of the flame was not 
the same from top to bottom, a section about the 
centre of the height being the most uniform. 

One way of comparing the intensities of two 
lights was to place side by side two white surfaces, 
one of which was illuminated by one light and the 
other bythe other. The intensity of the illumina- 
tion could be made equal by moving one of the 
lamps farther away. This method was due to Rum- 
ford, and was commonly called shadow photometry. 
The usual method of proceeding was to place an 
opaque object in front of a screen, and arrange the 
lamps so that the two shadows fell on the screen side 
by side, and in contact with each other. The two 
could then be compared very exactly. This method 
worked very well, provided that the light did not 





proceed from too large a surface, as then the edges 
of the shadows were badly defined. Under these 
conditions it was best to have a free space between 
the two shadows rather than to let them overlap. 
Mr. Dibdin had stated that few would care to use 
this method in practical photometry, but with this 
opinion the lecturer disagreed, holding it to be, at 
least, as accurate as the Bunsen method. Very few 
errors could creep into the method, and those to 
which it was liable were of a kind to be avoided by 
any one but a fool. If the screen made a great 
angle with the resultant light, and if the observer 
did not look squarely at the screen, an error 
might creep in, but an inclination of 5 deg. in the 
surface only caused an error of 545th part, and one 
of 10 deg. anerror of ,i;nd part. This latter error 
would be quite appreciable under good conditions, 
but such an inclination of the screen as 10 deg, 
could only result from great carelessness. For the 
best results the shadows should touch. 

The Bunsen photometer consisted of a disc of 
paper with a spot of grease onit. If the paper was 
illuminated from behind, the spot appeared brighter 
than the rest of the paper, and if lighted from the 
front, it appeared darker. When equally illuminated 
on both sides, it became invisible. It was, how- 
ever, difficult to get the grease spot uniform on 
both sides of the paper, and it was necessary to test 
this, and to reject any sample in which this lack of 
uniformity appeared. In short, the Bunsen 
method was liable to error in unskilful hands, and 
personally he preferred the Rumford method. In 
this he was supported by Mr. Vernon Harcourt, 
who had largely used a modification of the method. 

Another way of getting a standard light was 
by using a slit which cut off a certain proportion of 
the light of the flame. For certain purposes this 
did not give good results. Thus, taking the case 
of an Argand burner, a reference to Fig. 2 
would show that the light falling on a distant point 
not only came from a larger portion of the flame 
the nearer this point was to the lamp, but there 
was also a greater thickness of flame then sending 
light to the point in question. With a flat flame 
this latter source of error did not arise, but the 
former still held. The method was, however, use- 
ful in certain cases. If photographs were taken 
of a number of flames, with different exposures, it 
would be found that the shorter the exposure the 
shorter the photograph of the flame, the top and 
bottom having less actinic action than the middle. 

It was commonly stated in text-books that the eye 
could estimate a variation of ;4th part in the light 
illuminating a given surface. This statement was 
incomplete, as, under certain conditions, a less 
variation than this could be detected, whilst under 
other conditions, a greater change could not be 
ry ae Indeed, under the best conditions, he 

ad found that a change of as little as 535th was dis- 

tinctly perceptible. For the most accurate work 
in photometry it was well to cause the light to 
oscillate rapidly about the true position; the 
shadows then twinkled, until a very perfect balance 
was attained. This effect was due to the per- 
sistence of vision. Light required time to exercise 
its maximum effect on the eye. Thus, referring to 
Fig. 3, if the eye was suddenly exposed to a light, 
the effect gradually increased, as indicated by the 
upper curve, and if when the maximum was attained 
the light was suddenly shut off, the effect gradually 
died away as indicated. If the light varied not 
too quickly the fluctuating curve shown in the 
upper figure was obtained, but if the variations in 
the light were sufficiently rapid, all trace of scin- 
tillation died away as indicated on the lower curve. 
A fatigued eye would fail in estimating the com- 
parative brightness of surfaces. The amount of 
variation in light which could be estimated under 
different conditions could be determined by pre- 

ring a number of discs, having alternately 

lack and white sectors. Causing these to rotate 

rapidly, it would be seen that under the electric 
light the disc would scintillate, but under a less 
illumination the colour of the disc would appear 
uniform. By increasing the number of sectors, the 
colour could be made to appear uniform even under 
the arc lamp, but the brighter the light the more 
easily could small variations in it be detected. 
Taking now a white disc having a number of black 
spots placed on one of its radii, and causing it to 
rotate, it would be seen that under the electric 
light each of these spots caused a ring to appear 
in the disc, although the outer spot occupied only 
sdoth of the circumference of its corresponding ring ; 
nevertheless this small defect in illumination was 
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perfectly perceptible when the disc was illuminated 
by the are light. With white spots on a black 
ground still better results could be obtained. When 
less strongly illuminated, the outer rings disap- 
peared, thus showing that variations in a strong 
light were more easily detected than in a feeble one. 





NOTES. 
THE CONSTITUTION OF FLAME. 

In our report of Captain Abney’s first lecture on 
‘‘Photometry” in our last issue, we referred to 
an experiment by which he showed the presence 
of solid particles of carbon ina candle or gas flame. 
Polarised light from an arc lamp was passed through 
a candle flame. With the polariser in a certain 
position the track of the beam through the flame is 
quite evident if the observer is placed at right 
angles to the beam. On turning the polariser 
round, however, through a right angle, this track 
entirely disappears. The annexed engravings show 
the appearance of flames under these conditions, 





condenser to through the galvanometer when 
used ballistically. These difficulties arise from the 
method hitherto adopted of varying the current 
through the galvanometer, while the current in the 
main circuit remained the same, that is, by varying 
the resistance of the shunt to the galvanometer. 
If, however, the shunt to the galvanometer be left 
untouched, and, instead, the current through the 
galvanometer be varied by varying the point of 
attachment to the main leads, these difficulties 
are removed at once. A shunt box constructed 
in the latter way is shown in the illustration. 
The terminals A and B of the shunt box are per- 
manently connected respectively with the terminals 
of the galvanometer G, while the terminals B and 
C of the box are connected with the two main 
wires which lead the current up to and away from 
the galvanometer and shunt. The ends of a coil of 
any resistance r ohms are permanently connected 
as shown, and at points in this coil corresponding 
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with , and” ohms permanent connec- 
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In Fig. 1 sunlight was passed through a nicol and 
focussed on an argand burner, and its track is 
clearly shown in the right-hand engraving. In that 
to the left, the nicol has been turned through a right 
angle, and, as will be seen, the track has quite 
disappeared, the slight mark being reflection from 
the chimney. In Fig. 2 the same experiment was 
made with the arc light, whilst in Fig. 3 a candle 
was substituted for the argand burner. Professor 
Tyndall showed, many years ago, that when light 
was passed through a transparent medium, contain- 
ing finely divided particles, the light reflected at 
right angles to the path of the beam was perfectly 
polarised. Captain Abney’s experiment proves that 
the light reflected at right angles from a candle 
flame is perfectly polarised, and hence such a flame 
contains finely divided matter in suspension. 


A Universat SHunt Box For GALVANOMETERS. 


The annexed engraving shows a method of shunt- 
ing a galvanometer described by Professor W. E. 
Ayrton and Mr. T. Mather to the Institution of 
Telegraph Engineers on March 29. It is designed 
to avoid the difficulty of having to adjust the re- 





sistance of the shunt to an exact part, such as }th, 
doth, or 5}gth of the resistance of the galvano- 
meter, and the further uncertainty that arises, 
since even if these exact fractions be attained, from 
the shunts acting as if they did not allow 4th, 





yoth, and y¢yoth respectively of the charge in a 


Fic, 3. 


tions are made with the various blocks of the shunt 
box as illustrated. Then, whatever be the resist- 
ance of this coil 7, compared with the resistance of 
the galvanometer g (either, or both, of which may 
therefore be unknown), it is easy to show that if G 
ampéres be the current flowing round the galvano- 
meter when a plug is placed into the hole marked 
d, it will be 10" 100° and 1000 *™Peres respectively 
when the plug is put instead into the holes marked 
c, b, and a respectively, provided that the current 
in the main circuit remains constant—the condition 
which is, of course, assumed to be true in the ordi- 
nary use of shunts; or, if a definite quantity of 
electricity flow into or out of a condenser in the 
main circuit, and Q coulombs be the quantity of 
electricity that flows round the galvanometer when 


the plug is in the hole marked d, Q wo and ats 
coulombs will be quantities that flow round the 
galvanometer when the plug is put into the holes 
c, b, and a respectively, and the deflections will 
correspond with these quantities. This method of 
using shunts has the advantage that it enables any 
ordinary resistance box to be used as a shunt with 
any galvanometer. 


Tue Exvastic STRENGTH OF A CrrcULAR RING. 


The subject of the elastic strength of circular rings 
has attracted a good deal of attention recently in 
our correspondence columns. One correspondent, 
“C. H. W.,” seems ta object to the use of the 
calculus, but the graphic method of solution is long 
and troublesome. The problem in question is not 
difficult if attacked by the method of work. Let 
ABCD be the ring in question, the mean radius 
of which is x. Then, if the bending moment and 
shearing force at the point A are known, the stresses 
in all other parts of the ring can be found. Now 
from the general theory of elasticity it is known 
that the work done in deforming an elastic structure 
is always a minimum, consistent with the equi- 
librium of the forces acting. It is shown in various 
text-books that the work done in bending a small 
length ds of a beam, whether straight or curved, 
is equal to 

N2ds 

2EI’ 
where N is the bending moment at the section con- 
sidered, E is Young’s modulus, and Lis the moment 
of inertia of the section. Consider the point A in 
the figure. Let M be the bending moment here, S 


the shearing force, and P the direct pull. Then 
p=W, 
2 

whilst M and S are unknown. At any other point, 
such as F, the bending moment N will be 
M+P.AG-S.FG.=M+Pr(l-cos 4)—Srsin@; 
and the work done in bending a small length rd @ 
will be 


Nerd d_ T 
oKI = dU, say. 


From symmetry the work done in bending the 





whole of the ring will be four times that done in 
bending the quadrant A B, whence 


TT 


N?°rdé 
U=4 : s 
f 2K1 
uv 
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2 
27. (M + Pr(1—cos 0)—Srsin oP de; 
EIj, 


and this is to be a minimum with respect to M 
and §, 
4&0 aU. 
“dM dS _ 
Performing these differentiations, and integrating 
with respect to 6, we obtain the following two equa- 
tions : 


0; 


M™ + Pr( 5-1) -8r=o; 
2 \2 


M+?P?_gr. T=0, 

2 4 

Whence 
M =.1106 Wz, and S = .4591 W. 

The bending moment at the point B is .1515 W r. 
With respect to the shear at A, it may be pointed 
out that the curve of shear is discontinuous at A, 
being + Sat an infinitesimal distance above A, and 
--§$ an infinitesimal distance below A. Thus at A 
it passes through the value zero. 





Roya Mergoro.oaicat Socrety.—The fourteenth ex- 
hibition of Lee St gm instruments organised by the 
Royal Meteorological Society was opened on Tuesday 
evening in the rooms of the Institution of Civil Engineers, 
25, Great George-street, Westminster. Each year’s 
exhibition has been devoted to some special subject. 
“Clouds, their Representation and Measurement,” is the 
subject chosen for the present year, and a most interesting 
and instructive exhibition has been arranged, not only of 
instruments for ascertaining the direction and height of 
clouds, but also of sketches and photographs showing the 
various forms assumed by clouds. Most people are only 
familiar with the rounded or woolly-looking cloud called 
“cumulus,” but by pony | at the pictures in this ex- 
hibition it is readily seen that there is a large variety of 
the forms of clouds, which have all been classified and 
named: The first person to systematically classify the 
forms of clouds was Luke Howard, F.R.S., in 1802, and 
the portrait of this meteorologist naturally occupies a 
prominent place in the exhibition. Some original water- 
colour sketches of clouds by Luke Howard are shown, as 
well as a large number of most beautiful photographs of 
clouds by the principal authorities in various parts of the 
world. A very interesting part of the exhibition is the 
valuable collection of lantern slides and transparencies of 
clouds and other meteorological phenomena. In addition 
to the instruments, photographs, and drawings relating 
to clouds, the exhibition also includes a number of other 
instruments, many of which are quite new in principle, 
such as barometers, thermometers, hygrometers, evapo- 
rators, anemometers, and marine and surveying instru- 
— The exhibition wil] remain open til] the 20th 
10st, ; 
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WATER-TUBE v. CYLINDRICAL BOILERS. 
To THE EpiTor OF ENGINRERING. 

Srr,—In continuing my reply to the speakers who took 
part in the discussion of my paper read at the Institution 
of Naval Architects on the 15th ult, I believe it will 
prevent reiteration and bring the matters in dispute to a 
clearer issue, if, instead of attempting to reply to each 
speaker individually, as in my last letter, I take up the 
principal points in my paper and refer generally to the 
remarks made thereon, or to the absence of such remarks, 
the latter being often more significant where a direct 
challenge on certain points has mn made than when a 
reply has been attempted. 

After bringing the discussion toa more definite issue in 
this manner, I will then refer more particularly to the 
remarks of Dr. W. H. White, and his defence of the Ad- 
miralty in adopting water-tube boilers, which, from the 
very great importance attaching to this movement on the 
part of the Admiralty authorities, demands in itself special 
consideration and reply. 

I will only notice at the present stage the following 
facts, which bear very pointedly on the general question 
at issue and the position of the Admiralty in regard to it. 
These are, that notwithstanding the machinery which has 
been employed in writing up the merits of the water-tube 
boiler during the last twelve months in the daily and 
technical press, until it has now attained the proportion 
of a national epidemic, the instinct of self-preservation 
has kept the mercantile steamship companies of this 
country, both subsidised and unsubsidised, from adopting 
this boiler. Our Admiralty authorities alone have taken 
the es of adopting the water-tube boiler, and 
Dr. White has indicated the reasons for this new depar- 
ture in going to France a second time for light and lead- 
ing in marine engineering, for it must be remembered 
that our Admiralty followed the French twelve years 
ago with the unfortunate consequences known to all in 
applying the closed stokehold to the boilers of our warships. 

his important difference between the results of the 
mercantile and Admiralty engineering must always be 
kept in mind, that, while heavy monetary loss arising from 
the adoption in the mercantile marine of bad designs of 
boilers or improper methods of working them falls upon 
the individual shipowners or shareholders, all these 
serious expenditures under the same circumstances caused 
by the action of the Admiralty authorities in Her 
Majesty’s ships fall on the taxpayers of the country. The 
latter, therefore, can go into such schemes with a light 
heart, which the former dare not attempt on a large 
scale under penalty of bankruptcy. 

Again, in the mercantile marine, as every one is aware, 
the machinery has to work continuously for days, weeks, 
and months together without intermission, and in most 
cases at the highest power which combines economy and 
efficiency, and in such as the Atlantic express passenger 
service at the highest possible power and speed which the 
boilers can supply steam for. It is therefore obvious that 
in the mercantile marine service alone engines and boilers 
are adequately tested ; for Government ships—and I donot 
confine the scope of this remark to the Government ships 
of this country only—are almost without exception never 
really tested at all after the few hours’ trial made before 
the machinery leaves the contractor’s hands. Among 
all the large fleet built for the Government during 
the last twelve years, and fitted with forced draught, 
I have never been able to find one ship that has 
steamed twenty-four consecutive hours at two-thirds 
or even one-half of her trial power. If there have been 
any such cases, I, of course, wait correction, but they are 
not within my knowledge, and I have not been inatten- 
tive during that period to the doings of our Navy. Ib is 
therefore in the mercantile marine service alone that any 
experience of value in regard to efficiency, durability, 
and ag ong Soe designs or modes of working at high 

wer is to be obtained. Unquestionably, what is good 
in boilers for a cruiser is good also for a mercantile 
steamer. Greater efficiency, durability, economy in fuel, 
reduced weight and space occupied for equal power, 
reduced cost of maintenance, and easier working at sea, 
are features which, valuable as they are in warships, are 
even in one sense more valuable in mercantile steamers, for 
if such advantages can be conspicuously obtained by any 
special design of boiler or mode of working, it may be to 
the shipowner a matter of life or death, or what is about 
the same thing, dividend or no dividend, a detail which 
does not trouble much the designers or commanders of 
warships. The justification, therefore, of the Admiralty’s 
adoption of water-tube boilers, apart from their origin, 
for the —— powered steamships in our Navy in the 
absence of any such adoption of water-tube boilers of any 
kind by the mercantile marine of this country or by any 
unsubsidised mercantile company of any other country, 
must primé facie be of the most complete and unanswer- 
able f stanvt a With these remarks meanwhile, it will 
enable your readers to understand mvre intelligently the 
real bearing of the questions at issue if I again direct 
attention to actual facts and wel.-known principles 
whick will prove the comparative merits of the cylin- 
drical and water-tube boilers, and the’absolute superiority 
of the former in every important feature, for, strange 
to say, during the whole hour and a half’s discussion, or 
rather the laudation of the water-tube and the condemnation 
of the cylindrical boiler, not one of the — addressed 
themselves to the vital principles and actual facts on 
which the wholecomparison hinges. It is, therefore, all the 
more necessary that these facts should be considered 
calmly, and the important issues arising therefrom be un- 
obscured by the clamour and dust raised over small points 
of detail. I propose, therefore, to glance shortly at the 
facts given in my eM in proof of the claims I make of 
the superiority of the cylindrical over the water-tube 


boiler in every important feature. 
What I maintain in my paper as abundantly proven is 





that, from its distinctive character, the cylindrical boiler, 
in having one enveloping shell containing within itself 
its water, steam, fires, and fire gases, in which the heat of 
combustion, until it leaves the boiler, is entirely utilised 
for its proper purpose of evaporation by being surrounded 
by water from first to last, insures a more effective heat- 
ing surface, and consequently a greater proportionate 
economy, than can be steland by the water-tube boiler, 
not possessing these features. Further, that the fire 
gases acting on the interior surface of the plating, while 
the water is on the surrounding outside surface, insures a 
quicker and safer evaporation than when these conditions 
are reversed, as in the water-tube boiler, where the heat 
surrounds the tubes containing the water. 

From these fundamentally different conditions of the two 
a ge of boilers arises the great superiority of the cylindri- 
cal boiler in efficiency, safety, economy, durability, and 
every quality for which boilers are used. Facts in support 
of all that I have mentioned have been for the last two 
generations lying all around and visible to those who open 
their eyes and minds to see them. 

Mr. Seaton, in the discussion, referred to the Cornish 
boiler with a different purpose in view, but the Cornish 
boiler was the first boiler I know of which proved the 
superiority of the principle I am contending for, that of 
putting the heat inside and the water outside, and, though 
it only carried out this feature partially, a great step 
forward in boiler economy was thereby attained. The 
Lancashire boiler was a further step in the same direction, 
by having two furnaces inside instead of one. The 
locomotive boiler was a still further advance, and carried 
out the principle fully, for in it the heat of combustion is 
entirely utilised inside the boiler, and is thus analogous to 
the cylindrical boiler. Though the locomotive firebox, 
with its vertical sides, is not so favourably disposed as the 
semicircular form of the cylindrical marine boiler for the 
highest possible evaporation, yet the astonishing evapora- 
tion taken per square foot of surface from the locomotive 
firebox with the utmost safety from year to year at the 
highest forced draught rate used in boilers, is such that 
no water-tube arrangement, in the form that could be 
called a practicable working boiler, could maintain, for 
many days, probably not many hours, without destruc- 
tion, one-tenth the evaporation per square foot of that of 
thelocomotive. This fact regarding the locomotive, which 
is our hardest-worked boiler, and exists in our midst by 
tens of thousands, led me to say in my paper that the 
limit of safe forced draught working in the cylindrical 
marine boiler has not yet been half tested. 

Mr. Milton, in his paper in his reference to the water- 
tube boilers in the Sharpshooter, Speedy, and other vessels, 
all being rapidly fitted with water-tube boilers, goes so 
faras tosay: ‘It must be admitted that but for water- 
tube boilers, the very high speed of these vessels could 
not be obtained; so that if these boilers had not been 
available, the vessels themselves would probably have had 
no existence.” So far from admitting any such claim on 
behalf of these small water-tube quick evaporating boilers, 
I submitted ample proof at the meeting that these 
boilers came very far short of the locomotive cylindrical 
boilers in all the points in which they are supposed to 
excel, viz., lightness and power in proportion to space 
occupied. What has damaged the reputation of both 
cylindrical and locomotive Navy boilers, and given rise 
to this mad rush for water-tube boilers, is the detrimental 
Admiralty forced prey or which has proved so costly 
and destructive to the boilers of the Navy, though the 
locomotive boiler in some respects is not so easily injured. 
This injurious system of draught, it must be remembered, 
has not only damaged the boilers, but reduced their power, 
as I have had occasion to show before now. 

As actual examples are to most minds more convincing 
than even the clearest reasoning from the best known 
facts, I invite attention again to the cases to which I 
called attention as the meeting was breaking up, and 
when only a few could hear much of what was said. 

In the first case the particulars are as given by Mr. 
McFarland. of the United States Navy Department, as 
taken from actual performances at sea, and appear on 
page 15 of my paper as read. 

The water-tube boilers are those of Messrs. Thornycroft, 
fitted in the United States steamer Cushing, while the 
locomotive boiler is that of the Italian cruisers Tripoli 
and Folgore. Both steamers are worked by our Admi- 
ralty forced draught. 


Thornycroft Locomo- 


Kind of Boiler. Water-Tube. ine 
Grate surface... sq. fb. 38 28 
Heating ,, ee 2451 1116 
Weight, boiler and water 
tons 11 15.6 

Duration of trial ... hours 1 Not given 
Air pressure, inches of 

water... -_ =f 4 4.95 
Coal per hour per square 

foot grate surface in 

pounds ... or fai 66.32 120.8 
Evaporation from and at 

212 deg. .. 6.51 6.62 


Actual evaporation from 

and at 212 deg. per 

square foot of heating 

surface ... Re ea 6.7 20.09 
Horse - power per 100 

equare feet heating sur- 

face on basis of 20 1 

steam per hour from 


and at 212 deg.... i 33.5 100.45 
Horse-power per ton of 

boiler and water on 

same basis a 74.65 71.85 


Horse - power calculated 


from above particulars 788,15 1120.86 





It will be seen that in the trials of these two types of 
boilers, though the indicated horse-power per square foot 
of heating surface is actually three times more in the 
locomotive boiler than in the water-tube boiler, and that 
notwithstanding the rate of coal ——— per square 
foot of fire-grate is not far from double that of the water- 
tube boiler, the fuel consumption per indicated horse- 

wer is less in the locomotive boiler. In the indicated 

orse-power only per ton of boiler, is the advantage in 
favour of the water-tube boiler to the extent of 74.65 to 
71.85, but this is entirely owing to the small—I should 
say dangerously small—quantity of water in the water- 
tube boiler, which is only 2 tons. The weight of water 
in the locomotive boiler is not given, but it must be more 
than double that of the water-tube boiler. 

The other case in which I illustrated the fallacy of the 
claims of the water-tubists as to their boiler being abso- 
lutely indispensable for these fast torpedo-catcher steamers 
now being produced for Her Majesty’s Navy, is that of 
the Speedy, of Messrs. Thornycroft, one of the latest 
examples of these water-tube boilers, and which has 
c=. I understand, about the highest—if not the very 

ighest—results yet attained.* The comparative case of 
the locomotive boilers is tbat of the Satellit, some time 
ago built by Schichau, of Elbing, for the Austrian 

overnment. These boilers, be it observed, are not 
worked with the closed stokehold forced draught. 


Name of steamer ... Speedy Satellit. 

» builders .... Thornycroft Schichau 
Number of boilers ... 8 a 
Kind of boiler Water- tube Locomotive 
Average performance 45001.H.P. 4792 I.H.P, 
Maximum _perform- 

ance ... aes oe TE. 4 4901 ,, 
Total heating surface 15,145 sq. ft. 8417 eq. ft, 
», gratesurface... 216.6 ,, 18D is 


Weight of boilers, 
with water, uptake, 
funnel, &c.... Ree 

Weight of boiler and 
water per indicated 
horse-power a 75.39 Ib. 44.09 lb. 

Indicated horse- power 
60d square foot of 

eating surface... .29 .56 

Total length of engine 

and boiler room ... 101 ft. 6 in. 83 ft. 8 in. 


The trials of the Satellit were two in number, one of 
eight hours’ duration and one of six hours. The air pres- 
sure in ashpit was from 3 in. to 4 in. water gauge. The 
boilers, on examination after tria], were absolutely fault- 
less. The vesse), after trial, proceeded from Elbing to 
Pola, in Austria, crossing the Bay of Biscay in mid- 
winter. The boilers were found in perfect order on 
arrival after her long voyage, and she was immediately 

ut in commission. These particulars I have from Herr 
Ziese, managing director of the Schichau establishment, 
who vouches for their correctness. 

These figures put an end to all the claims of the water- 
tubists. Not only is the power obtained from one-half 
the heating surface in the locomotive boilers, but from a 
comparative weight of only 44 1b. per indicated horse- 
power in them, to 75 lb. in the water-tube, and from a 
total length of engine and boiler room of 83 ft. 8 in., 
against 101 ft. 6 in., required for the water-tube boilers. 

e —- sea trial of the locomotive boilers also proves 
their endurance at sea when properly worked, a test to 
which none of the water-tube boilers have yet been, to 
my knowledge, subjected. As a large number of these 
swift and powerful steamers, with locomotive boilers, 
have made similarly successful trials, and steamed there- 
after from the Baltic to the Adriatic Sea, the success of 
these boilers and their freedom from damage at sea 
cannot be said to have occurred in only an isolated case. 

Now what is accomplished in the locomotive form of 
boiler, I am prepared to prove, can be accomplished at 
least as easily and with more economy in a Scotch cylin- 
drical boiler, and without the slightest trouble or damage. 

At the reading of my paper there was exhibited, as a 
supplement, a Table giving particulars of six different 
sets of boilers with their respective powers, weights, and 
the spaces they occupied, &c., but having only had about 
one minute to call attention to these particulars in my 
reply at the meeting, I will take this opportunity of 
giving them here and referring to them at greater length. 

have added to these cases particulars of the boilers of 
the American Line steamers Indiana, Illinois, and Penn- 
sylvania, in order to give a means of comparing the parti- 
culars of the three sets of cylindrical boilers I., II., 
and ITT. 

The following are the explanations of the different 
columns : 

No. 1 column contains the particulars of the boilers of 
a cruiser belonging toa certain Government which it is nob 
necessary to specify. The boilers are constructed in the 
style of those of our Admiralty, and they are worked 
with the same forced draught. The weights were care- 
fully and correctly taken. The indicated horse-power 
given was that obtained on a four hours’ full forced 
draught trial. The tube ends on this trial suffered some 
injury. 

oy 2is the Babcock and Wilcox boiler fitted in the 
steamer Nero. The weight of this boiler in the Table I. 
exhibited at the meeting, given as ‘‘over 40 tons,” was 
called in question by Mr. Rosenthal, representing the 
Babcock and Wilcox boiler, who said that with steam u 
the Nero’s boiler was under 30 tons ig ay Though 
had made considerable efforts to obtain the exact weight 


154 tons 96.1 tons 





*Should there be any errors given in connection with 
Messrs. Thornycroft’s boiler in the following Table, I 
shall willingly direct attention to them. 
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CoMPARATIVE PARTICULARS OF MARINE BOILERS. 





Number ofcolumn.. a ee *o me & 


2. ae ee | 5. | 6 | 











Name of steamer 
Kind of boiler 


ee x. Nero | Polynesien | I. L. 
+. Cylindrical |Babcock &| Belleville | Cylindrical | Cylindri- | Cylindri- | Cylindrical. 
Wilcox | » | 
1 


I. | Indiana | TI. 


|} cl | ca | 
| 2D. E. | 18 EB 


Number of boilers rf ‘i os ee | 4D.E 20 3 D.E. y q | SDE. 
Diameter and length of boilers = “- -. 13 ft. 1} in. 7 ft, x 7 ft, |14 ft. 6in. x15 ft. Gin.) 15 ft. x 16 ft. 4}in. x 
: x 18ft. 74in square 19 ft.6in. | x 20ft. 11ft. Qin.) 20 ft. 
Number of furnaces... oe o ee Po 24 os 20* | 18 | 12 | 3 | 64 
Heating surface, square feet .. ee ee +» 16,000 2272 23,800 | 1400 =| «10,000 | 2338 42,500 
Grate surface, square feet .. ° 660 44 580 } 360 250 66.5 | 1280 


Weight of boilers with water, uptakes, funnel,’ 
and mountings, including all forced draught 
apparatus ee . +: ee oe --| 364 tons 

Space occupied on floors by boilers andstokeholds 1904 tq. ft. 

Space occupied on floors by boilers only .. ~ 2 

Indicated horse-power on trial ae aa 

Economical indicated ho:se-power at sea .. 


Ratio of grate surface to heating surface .. “a 


| 
Heating surface per indicated horse-power - trial 
’ ” ” atsea.. 
Indicated horse-power on trial per ton of =. 
water, &c. ee ae oe ed ee Pe 25.82 
Indicated horse-power at sea per ton of boilers,| 
water, &c. ee ee ee ee ee ee ae 
Indicated horse-power on trial per square foot, 
grate surface .. ee ee ee +e --| 16.78 
Indicated horse-power at sea per square foot 
grate surface .. oe ee wa ee eel 





41.65 tons| 380 tons 


361 tons | 272 tons | 89.75 tons) 1019 tons 
2100 aq. ft. | 1607 eq. ft. 11520q. £8.) $1¢.0q. ft. | 4806 aq. ft, 
980 7.5 








an ” 77.5 oy » |182 4, | 2720 ” 
530 3000 8500 e000’ | 1400 | 25,000 
450 5000 7500 5000 | 1300 | 21,000 
i m3 ae ca | poet egestas Oe eee 
61.6 al 38.8 40 413 | 33.2 
4.28 2.97 1.64 1.66 Ler | 1.7 
5.04 4.76 1.86 2 1.79 | 2.02 
12,72 | 21.05 23.54 22.05 15.59 24 63 
10.8 13.15 20.77 | 1838 | 1448 20.6 
12.04 | 18.79 23.61 | 2% 24.77 | 19.58 
10.22 8.62 | 20,88 | 20 23 16.41 
| 








* Furnaces in these boilers are of extra large size, and require two furnace doors for each. 


of this boiler with its fittings, and had sent a special re- 
resentative to Hull for this pw a considerable time 
fore the date of the meetings, I had only then obtained 
the following particulars : 
Tons cwt. qr. lb. 
Total weight of boiler, with 
water and casings but with- 





out funnel and mountings .. 27 8 1 Ii 
Weight of fresh-water tank and 
water, fitted with boiler... 9 0 0 0 
Making together... a oa. =o 2 


But in addition to the funnel and mountings not given 
there was the reduction of the firegrate, by means of fire- 
brick, from 57 square feet to 43, or rather 44 square feet 
(as I find it given by Mr. Rosenthal), besides firebrick 
slabs being put on the tubes to give a zigzag circulation to 
the gases, all which was going on while my representa- 
tive was at Hull. I felt sure that all these items would 
be more than 3 tons 11 cwt. 2 qr. 17 lb. required to bring 
the weight up to 40 tons. Within the last eight days Mr. 
Spear, the owners’ superintendent, has informed me that 
the additional weight of the funnel, &c., is 4 tons 5 cwt., 
and that the additional brickwork used in the alterations 
on furnaces will not exceed a ton. This, therefore, makes 
an addition of 5 tons 5 cwt., which, added to the 36 tons 
8 cwt., makes 41 tons 13 cwt. as the total weight of this 
boiler, with water and mountings, as now fitted in the 
ship. This weight, therefore, is now inserted in the par- 
ticulars in column 2. It is but right to mention that Mr. 
Spear says: ‘‘In regard to the fresh-water tank, pro- 
bably after further experience we might be able to dis- 
pense with it.” When that time arrives, and it is found 
that the boiler can run safely without it, I would like the 
fact to be reported in your columns, but as this tank is 
meantime an integral ol of the boiler fittings of the 
Nero, and as in the other cases given in the Table, all 
mountings and fittings whatsoever are included in the 
weights, and, in the forced draught cases, the fans and 
their engines, with steam and air piping, as being neces- 
sary adjuncts, it is clear that this tank must meantime 
form part of the weight of the Nero’s boiler and fittings. 
Mr. Rosenthal must, therefore, have made some mistake 
about the weight of this boiler, but there is nothing more 
likely to happen with those not acquainted with fitting 
water-tube boilers on board ships, with their brickwork, 
coverings, &c. In my first venture in water tubes over 
thirty years ago my calculated weights were very much 
= —- by the actual weights when everything was com- 
pleted. 

Column 3 contains the particulars of the Belleville 
boilers in the Messageries steamers Polynesien, Armand 
Béhic, and others belonging to this company, and I 
believe these particulars are correct, being taken from 
their own figures. 

No. 4 column gives the particulars of three double- 
ended boilers, made to Board of Trade rules, for 175 Ib. 
working pressure. They are accessible in every part 
inside, and are suitable for mercantile steamers. The 
dimensions of shell for heating surface are what I 
recommend for steamers requiring a fair power per 
square foot of grate surface and heating surface, with- 
out the extra size and weight of shell, which conserva- 
tive owners and superintendents mostly, as yet, desire 
even when working the boilers at a very moderate forced 
draught power. There is one installation at present 
belonging to an eminent company which I find is doing 
special duty at this moment as a supposed contrast tothe 
lightness and smallness of the eville boilers, which 
are put alongside as doubtless representing an equal 
power, though no actual power is given. I have ex- 
plained such misrepresentations so often that I consider 
1¢ unnecessary to repeat them here. Suffice it to say that 
with the same dimensions and weight of boilers as are 
given in that case, 13,000 indicated horse-power could be 
easily and economically taken from cylindrical boilers 
with my forced draught if wanted. It would be interest- 
ing to find the dimensions and weight of Belleville 


boilers fitted for sea-going steamers that would give 
13,000 indicated horse-power economically. 

No. 5 column gives the dimensions and particulars of 
two double-ended boilers calculated and proportioned in 
the same manner to supply steam economically at sea for 
5000 indicated horse- power. 

No. 6 column gives the particulars of the boilers of the 
Indiana and sister ships, as already mentioned. These 
boilers have been running regularly for several years 
between Philadelphia and Liverpool or Antwerp, and 
have developed the powers stated in their voyages across 
the Atlantic. The particulars of these steamers are 
given for the purpose of comparing the powers calculated 
for boilers I., II., and III. These boilers are consider- 
ably larger and heavier than is required for the size of 
the furnaces and heating surface, and have large water 
8 s. The water alone weighs 264 tons. This fact 
should be remembered in connection with the indicated 
horse-power per ton weight of boiler. It should also be 
mentioned that the weights of the cylindrical boilers I., 
II., and III. have been very carefully calculated and 
checked, and include every item connected with the 
complete installations. 

It should be further explained that the boilers for the 
Indiana and sister ships were designed, as well as the 
engines, for 1200 indicated horse-power as a maximum, 
and the forced draught eg are proportioned for 
this maximum power. With new boilers designed for a 
higher rate of working, the forced draught arrangements 
would be made suitable, and consequently much more 
effective than in these boilers of the American Line. 

No. 7 column gives particulars of boilers of 25,000 in- 
dicated horse-power, calculated on Admiralty scantlings 
for shells. These boilers are given here as of equal in- 
dicated horse-power to the proposed Belleville boilers for 
the Powerful and Terrible, and at 25,000 indicated horse- 
power would be worked on a consumption of about 1.5 Ib. 
to 1.6 lb. per indicated horse-power per hour, according 
to the size of the engines, it being supposed that at so 
high a power they will have somewhat passed their 
economical limit. 

In this Table, under the heading “‘ Space occupied on 
floors by boilers and stokeholds,” this space is calculated 
for the Belleville boilers over their exact length of 70 fb., 
with stokeholds of same length 8 ft. in width. In the 
cylindrical boilers the floor space of the boilers them- 
selves is culculated over their extreme diameters, includ- 
ing the non-conducting protective covering, and the 
stokeholds also at 8 ft. in width, the length being taken 
over this extreme measurement of the boilers. In all the 
installations, whatever is necessary for side passages must 
be added to the spaces given. 

In considering the ratios of indicated horse-power to 
heating surface and grate surface of the cylindrical boilers 
I., IL., and III., it will be noticed that they are less than 
that of the Indiana and sister ships, so that the econo- 
mical indicated horse-power to be obtained from these 
three several installations is assured from the fact that 
fully more has already been obtained from cylindrical 
boilers at sea under less favourable circumstances than 
would now be brought to bear on such forced draught 
cylindrical boilers as here specified, for it is to be under- 
stood that all these installations are taken as worked 
under my system of forced draught. ; : 

In comparing the sea-going water-tube boilers of this 
Table, the Nero and Polynesien, it will be seen that the 
Nero’s boiler is certainly not of a kind fitted for sea- 
going oe gre The indicated horse-power obtained at 
sea, which I have stated at 450, though in the last state- 
ment I received it was given as 440 indicated horse-power, 
is a power far toc low for the heating surface, weight and 
size of boilers, to make it suitable for steamships. I under- 
stand also that the consumption with even over 5 square 
feet heating surface per indicated horse-power is con- 
siderably over that required for cylindrical boilers. — 

In the Belleville boilers, though the trial indicated 
horse-power is given at 8000, and the heating surface even 
at that high power is not far from double that of the 
cylindrical boiler I. in column 4, the consumption of coal, 





I am convinced, could not be less than 30 or 40 per cent. 
more than that of this cylindrical boiler installation when 
working at the same power. It will be seen, therefore, 
that the cylindrical boilers I., which occupy only .76 of 
the space and only .95 of the weight, are not only more 
powerful, but would be in a vast de more economical. 

As the ordinary sea working of the Belleville boilers is 
5000 indicated horse-power, installation No. II. of the 
cylindrical boiler would be quite equal to them working 
at this power, and I am certain would be also much more 
economical. It will be seen that these boilers weigh 
108 tons less, and occupy a space of only .55 that of the 
Belleville boilers. 

This claim of reduced weight and space for a given 
indicated horse-power on behalf of the Belleville sea- 
going boilers, as fitted in the Polynesien and other 
steamers, is as unwarranted as I have shown the similar 
claim for the small water-tube boiler of our torpedo 
cruisers to be, when compared with the locomotive 
properly worked. 

I am not aware of the dimensions of the Belleville 
boilers proposed to be fitted in the Powerful and Ter- 
tible, but I say that if they are to be capable of keeping 
the sea at a high speed—and I understand that is the 
very object for which they are being built—the boilers 
cannot be much less in weight and in the space they 
occupy per indicated horse-power than the Belleville 
boilers of the Polynesien and sister ships. 

_The newspaper reports of the great saving these Belle- 
ville boilers were to effect in these cruisers in space and 
weight must, therefore, be quite delusive. I find in a 
newspaper account that they are to save on an equal 
power from cylindrical boilers 500 tons in weight. The 
figures that I showin connection with No, III. installation, 
will, I think, prove that they will be considerably over 
the weight of the cylindrical boiler, and I have no doubt 
will occupy also, as the Polynesien boilers do, consider- 
ably more space than these boilers. 

I have treated thus far the comparison between the 
cylindrical and water-tube boilers on the points of 
efficiency, weight, and space oscupied per indicated horse- 
power. I believe I have shown conclusively that on all 
these important points the cylindrical boiler greatly 
excels the water-tube boiler. 

My time and, I fear, also your space, will not permit of 
my — up more points in this Jetter, but I intend in 
a further letter, for your issue of next week, to take up 
the comparison of the two types of boilers on the points 
of durability, safety, economy, and maintenance. 

I am, yours faithfully, 


JAMES HowDeEN, 
Glasgow, April 10, 1894. 





To THE EpitoR oF ENGINEERING. 

Srr,—I had intended, with your permission, to make a 
few remarks on some of the statements advanced in Mr. 
Howden’s paper, but prefer to postpone them until he has 
supplied the further information promised in his note 
contained in your last issue. 

I would, however, ask you to grant me space for the 
following extract from the Globe (‘‘ Naval Notes”) of Friday 
last, which appears a sufficient answer, at least, to Mr. 
Howden’s extract from the Daily Telegraph, describing 
the failure and collapse of the Belleville fittings on H. M.S. 
Sharpshooter : 

‘* An inaccurate report as to the breakdown of the auto- 
mati ed — of the die peste the first- 
class gunboat Sharpshooter, ap’ in most of the papers. 
What really happened was that a stoker who had — 
cleaning the contrivanee, forgot to connect the float to its 
spindle, When his omission had been discovered and 
rectified, everything worked well. There was no trouble 
whatever, either by leakages or other mishaps, in connec- 
tion with the Belleville boilers, now fitted to the Sharp- 
shooter.” 

Your obedient servant, 


London, April 9, 1894, 


AUTOMATIC. 





To THE EpiTor or ENGINEERING. 

S1r,—During the discussion on Mr. Howden’s paper, 
Mr. Milton pointed out various discrepancies in the boiler 
weights of one or two ships contained in the author’s 
table of comparisons. 

The paper gives the weight of boilers capable of main- 
taining a continuous sea power of 8000 horses as 361 tons 
including water uptakes and funnel. Mr. Milton cite 
the P. and O. R.M.S. Himalaya, a vessel fitted with 
boilers worked on Mr. Howden’s system, as being of about 
that power, and quoted (from Messrs. Maudslay’s book) 
the weight of her boilers, including water, but without 
uptakes or forced draught appliances, as 546 tons, grate 
area and heating surface being given as 496 and 20,940 
square feet respectively. Now, assuming these figures to 
be correct, and they would appear to be, taking the 
weights per unit area of grate or heating surface at Mr, 
Howden’s own estimate, one cannot help asking why 
Mr. Howden has not been able to obtain better results 
for the P. and O. Company, one of his best customers. 

There is not a large excess of boiler power in the ship 
mentioned ; there is certainly no more than is necessary 
for 8000 indicated horse-power. As one who has had 
some stokehold experience on board of her, I can vouch 
for it that she is by no means always easy to steam. 
Moreover, the figure 8000 does not represent her con- 
tinuous sea power ; on her trials she exceeded this figure 
by 300 horse-puwer, but in ordinary running at sea, even 
when ‘‘driving,” 7000 to 7500 is all she does ; this, again, 
of necessity represents the power at the time indicator 
cards are being taken. All sea-going men know what 
this means—for a few minutes every morning all auxiliary 
machinery is shut off, so that the main engines may get 
every pound of steam ; every exertion is used to run up 
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the boiler pressure within an ace of blowing off, and an 
extra revolution or two is got out of the engines—all to 
enable the chief “‘ to get a good card.” It is a pernicious 
ractice to log an abnormal instead of an average power, 
But it seems to be pretty universal in the mercantile 
marine. It is plain, then, that the Himalaya does not 
exceed 7000 indicated horse-power continuous sea steam- 
ing, and even this power is not always easy to keep - 
With at all indifferent coal it is only during the middle 
hour of the watch that it is possible to keep the steam at 
or near 160 lb.; often enough while fires are being 
cleaned, or towards the end of the watch, these Oriental 
firemen, in whom Mr. Howden places such faith, require 
coercion of a very forcible kind to keep up the steam. 
Frequently the regulation 4 in. air pressure below the 
grates becomes more like 1} in. or 14 in., the pressure in 
the air trunks leading directly from the fans, often blow- 
ing the water clean out of the gauges, although they 
register upto 44 in. Of course these things are not told 
to the chief, much less to the superintending engineer of 
the company ; but if the engineer on watch cannot log 
the same revolutions as his predecessors, he is obliged to 
resort to such measures if he is not to get into trouble. 

In other words, 496 square feet of grate and 20,940 
square feet of heating surface are nob more than enough 
for a continuous 7000 indicated horse-power, which alters 
Mr. Howden’s figures from 22.22 to 14.11 indicated horse- 

wer per square foot of grate, and from 1.75 to 3 square 

eet of heating surface per horse-power. Perhaps these 
results might be improved upon with good coal and 
English firemen, but Mr. Howden is making a comparison 
with French ships on the same route, using the same coal 
and carrying native firemen. ; 

While on the subject of comparisons the following may 
interest Mr. Howden : On November 27 last, at 5.45 p.m., 
the P. and O. steamer Australia, sister ship to the 
Himalaya, particulars of whose boilers are therefore given 
above, was off Jervis Bay lighthouse steaming for Mel- 
bourne with all her 27 furnaces at work; 28 minutes 
behind her was the Messageries Maritimes’ s.s. Armand 
Béhic, using 19 of her 20 Belleville boilers under natural 
draught, and therefore carrying 361 tons of boilers under 
steam, with 551 square feet of grate and 22,610 square feet 
of heating surface, accordingto Mr. Howden’sown estimate. 
There was no question of laziness among the firemen this 
time; the engineers on board the Australia never worked 
harderin their lives, and every Indian firemanand ‘‘seedie- 
boy” trimmer onthe P. and O. ship had a bet on with one 
of his confréres the Arabian “specialists,” in the hold of 
the Armand Béhic. Little 7 little the French boat 
crept up to the Australia, the latter finally passing the 
Heads, Melbourne, at 11.45 p.m., November 28, only 
3 minutes ahead of her rival. Of course the trim and size 
of vessels, economy of engines, &c., enter largely into 
these comparisons of 8 , bub all the same, it would 
appear that the cylindrical boiler, even fitted with Mr. 
Howden’s draught, is not the ne plus ultra of marine 
engineering. ; 

I believe everyone who has been ‘‘shipmate ” with Mr. 
Howden’s forced draught system will bear witness to its 
excellence; but exaggerated statements always discredit 
those who make them, and will incline outsiders to attach 
less weight to what Mr. Howden has to say on other 
matters, 7 

I am, sir, yours faithfully, 
C. HuMpPHREY GILBERT. 

24, Weltje-road, Ravenscourt Park, W. 

April 9, 1894. 





THE HAGUE INTERNATIONAL INLAND 
NAVIGATION CONGRESS, 1894. 
To THe Eprtor oF ENGINEERING. 

S1r,—The organising committee of the Hague Con- 
gress, to be held this summer, have informed me that, 
in view of the small number of Englishmen and Americans 
who became members of the Paris Congress of 1892, it 
was their intention only to publish their emmy + in 
French and German. Representations, however, have 
been made by some American engineers that a large 
number of their countrymen will join the Hague Con- 
gress if the Proceedings were published also in English. 
The committee are accordingly in correspondence with 
these engineers, in order to endeavour to ascertain the 
probable number of additional American members that 
would join the Congress under this condition. In order, 
however, to be in a position to arrive at a decision on the 
question of publishing their Proceedings in English, the 
committee are very anxious to ascertain, as soon as _ 
sible, to what exten the publication in English would in- 
fluence persons in the United Kingdom as to joining the 
Congress. With the object, therefore, of obtaining, i 
possible, a response to the inquiry of the organising 
committee, I shall be happy to receive the names of 
British engineers and other persons interested in inland 
navigation who would be willing to become members of 
the Con on the condition that the Proceedings are 
published in English. ; 

I remain, Sir, yours —4 8 
L. F. Vernon-Harcourrt. 
6, Queen Anne’s-gate, Westminster, S. 
April 10, 1894. 





MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THe Eprror oF ENGINEERING. 
Srr,—As a member of the Royal Engineer establish- 
ment staff, I have come into contact with some twenty 
officers of engineers, colon majors, captains, and lieu- 


tenants; not one of these designed any of the wor! 
fortification or otherwise, in the districts in which 


served, 





Large designs are furnished by civilians at the War 
Office under the direction of Mr. Ingress Bell, F.R.1.B.A. 
All other work of this description is designed either by 
surveyors or foremen of woes, Abroad, large barracks 
are designed by surveyors. : 

Beyond signing routine documents, the designs, specifi- 
cations, and quantities of others, drafting letters from 
their information, the duties of officers of Engineers con- 
sist in walking round the works and occasionally inter- 
fering to their detriment. They give levels for drains, 
which refuse to do their duty on account of their descent 
below the aged gradient ; also for foundations of build- 
ings, which have to be taken up and made good at the 
contractor’s expense; he does not trust the scientific 
officer after this. For a change they bed their bricks in 
red lead. They design water towers with girders to sup- 
port tanks, whose weight when full exceeds the breaking 
weight of the meee The surveyor stops these little 
vagaries. As theorists, they are decidedly rusty. I saw 
a@ captain survey six acres three times, with different 
results. Two officers made the same survey at different 
periods, neither survey resembling the other or the land 
surveyed, One of these became an instructor in survey- 


ing. 

a for fortifications at home and abroad are for- 
warded from the War Office, and are intrusted to the 
Engineer officers for execution. This means supervision, 
as the work is let out to civilian contractors, who carry 
out the drawings so faithfully that they introduce evident 
errors in them, without any interference on the part of the 
officer ; this is awkward when a gun comes to be mounted 
by the Artillery. Some latitude is given locally as to 
— levels, and occasionally floors of magazines are 

ooded at high water. 

Batteries were erected at Rangoon, which subsided 
when the guns were mounted; they had to be removed, 
thus leaving this port practically defenceless. 

Now for the military aspect of the case. 

A circular had to be issued from the Horse Guards, in 
1888, to general officers commanding, directing that they 
should report on the capabilities of Engineer officers, of all 
ranks, and to see that they were competent to manceuvre 
troops, and proficient in outpost duties and fire tactics. 
This was issued to counteract the disadvantageous cir- 
cumstances in which they were frequently placed ; but it 
has had no effect. 

A general connected with the Boer War, after a prac- 
tical illustration on their parade ground, informed them 
- had not a single Engineer officer on whom he could 
rely. 

Sir Andrew Clarke, a former Inspector-General of For- 
tifications, warned his officers in a circular, — ago, that 
he found military foremen of works with more know- 
ledge of works 'than the officers, and unless they changed 
eH the ‘* corps” would eventually suffer. 

Colonel Hon. Arthur Parnell, R.E., ten years ago 
drew up a scheme of reorganisation for the corps, and 
told them they were ‘‘ bad officers and bad architects.” 
Major Sydenham Clarke, R.E., in his book on ‘‘ Fortifica- 
tion,” dilates on the absolute uselessness of the instruction 
given to the cadet at the Royal Military Academy. 

The United Service Magazine for last month contained 
an article by a quondam division officer of Royal En- 
gineers, entitled *‘ The Emplo ment of Royal Engineer 
Officers in Time of Peace.’ e author writes: ‘‘ The 
employment and strength constitution of the Royal En- 
gineers requires reconsideration altogether,” and further, 
that the duties of the barrack department have “ not 
brought credit to the corps.” 

General Kitchener, R.E., commander-in-chief of the 
Egyptian Army, narrowly escaped being made a division 
officer of Royal Engineers; poor Stairs went to Africa 
rather than ‘‘rot at home,” and managed to get trans- 
ferred, too late, to a fighting regiment. 

If Royal Engineers copied Continental armies a little 
more, this state of affairs would not exist. 

Yours faithfully, 
Crpant ArMA Toc. 





To THE EpiTor oF ENGINEERING. 

Str,—Is not the question of the relative knowledge of 
Royal Engineers and civil engineers quite beside the 

int? No doubt there are equally good men in each 

ranch of the profession. 

The question seems rather to be, why Royal Engi- 
neers should be put into positions which ought, in equity, 
to be held by civil engineers, when civil engineers can 
never by any chance get billets belonging to Royal Engi- 
neers ; and the answer certainly appears to be, at least 
with reference to the Goverment Board, Director 
of Works of the Navy Department, and the Police Com- 


f| mission, that as the chief engineering appointment in 


each case is at present filled by a Royal Engineer officer, 
he puts in, or recommends, others of his corps when 
vacancies occur, without reference to the rights of the 
civil engineers under him. 

It is certainly most unfair to the civil officers of these 
departments, who join yey J to be able to reach a good 
position, to find that all the best billets in the depart- 
ments are filled by Royal Engineer officers who have had 
no, or at least little, former experience in the depart- 
ments into which they are pushed. 


Cannot the Council of the Institution of Civil Engineers | }, 


make some effort to get this injustice stopped in the 


future? 
Yours faithfully, 
An Encuisu A.M.I.C.E. 





To THE Eprror or ENGINEERING. 
S1r,—Lieutenant-Colonel J. T. Bucknill says that the 
Royal Engineers are —— by those who have em- 
ployed them; no doubt, when they are hired in the 
capacity of rulers. He omits to state, however, how their 





services as engineers were enjoyed. Where is the diffi- 
culty in finding ‘‘a sufficient number of Royal Engineers 
for the various works of a non-military nature which they 
have been called upon to perform all the world over,” 
when “‘ R.A.” clearly shows that the corps is vastly over- 
officered? The truth is, there are so many aoe Engi- 
neers a do not know what to do with themselves. As 
for the ‘“‘little jobbery in these modern days,” how is it 
that the engineering inspectors of the Local Government 
Board, since the appointment of Major Tulloch, R.E., as 
chief inspector, have been brother officers? This gentle- 
man, too, all but succeeded in getting his son pitchforked 
into the last vacant inspectorship under this Board. 

It is an ‘‘admirable” but true story that fortifications 
are designed by civilians, which ‘‘ Officer of Engineers ” 
takes care not to contradict. He apparently has not read 
the evidence given before the Royal Commission on Civil 
Establishments in 1887, when Colonel Dawson-Scott, 
R.E., feared there would not be men found in the Royal 
Engineers up to the work of drafting plans. I am glad 
he admits that ‘‘many a snug billet is open only to the 
Royal Engineer.” 

hree or four years ago Lord Wolseley recognised 
Royal Engineers on the Ordnance Survey as being useless 
to the Army, yet the influence of Sir Charles Wilson suc- 
ceeded in keeping them in this department. 

I emphatically affirm that the best employment for 
Engineer officers in time of peace is to learn the art of war. 


am, &c., 
A.M.I.C.E. 





THE VIBRATIONS OF STEAMERS, 
To THE EpiTor oF ENGINEERING. 

Srr,—In my letter appearing in your issue of April 6, 
1894, I find an error in the formula, which I beg to correct 
in accordance with my article in Zeitschrift des Vereins 
Deutscher Ingenieure, the which I have the honour to send 


you. 
My formula, which I published some four months ago, 
is correctly stated : 


= 60 Sf OF 
o reV /> nl ts wi? 
Leaving out the number 1, the W’s disappear, and you 
have exactly the formula of Mr. Schlick, namely : 


- Jk _ 60 aie 
1 eG Vs xD’ where C = Té \/9 Cis. 


Supposing the strength of a floating body to be vanish- 
ing, either by diminishing the modulus of elasticity or the 
moment of inertia, the number 

CT 
Ls x W 
may be neglected, and you have the well known formula 


_ 60 ; w 
T6 n/\ 9g D 
in which the area of the water line is the important 
factor. 

Consequently the formula of Mr. Schlick can only be 
applied by giving to the coefficient C the very different 
values which the different classes of ships entail. 

I am, Sir, yours truly, 


Kgen, Engineer. 
Rosslau, Anhalt, April 9, 1894, 


+ approaching zero, 








TANK FOR PETROLEUM. 
To THE EpiTor OF ENGINEERING. 

Str,—Could you or any of your readers give me the 
following information with regard to the oil tank as per 
sketch ? 

The oil tank B B is éntirely surrounded by a similar 
tank B Z, with an air space A A A 1 in. to 1} in. all 
round. B B will contain —- Should A A between 
the tanks be filled with a heavy oil or water, or should it be 
ventilated to the deck of theship? The tank will contain 
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800 gallons, and is made of galvanised steel }-in. plates, 
Filling up the space with a heavier oil would surely 
stop all possible leakage, also the accumulation of gas. 
The leakage of a heavy oil, say lubricating oil, would not 
be so dangerous in the hold of a ship as petroleum, if any. 
PETROLA. 

P.S.—The outer tank is made for safety, thongh ex- 

travagant, and possibly unnecessary. 





THE NOISE OF FANS. 
To THE Epitor oF ENGINEERING. 

Sir,—Nothing can readily be done which will remedy 
the noise of a fan. Probably, if it be an old one, the 
bearings are worn. This would cau:e a noise which 
would only be remedied by replacing the old bearings 
y new ones or rebushing the old ones; or it may be 
due to the construction of the vanes of the impeller, 
causing the air at the inrush to strike the edges of the 
vanes, without getting a proper lead into the impeller. 
If the impeller is coneless, a noise often occurs. There 
are several other reasons, owing to bad design and con- 
struction, which cause a fan to run noisy. But there is a 
noiseless fan in the market, made by an old-established 


firm, giving great satisfaction. 
; Yours faithfully, 
April 5, 1894, PNEUMATIC, 
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RESEARCH COMMITTEE’S TRIALS. 
To THE EpiToR OF ENGINEERING. y 

Srr,—I hope Professor Beare will excuse me for again 
referring to the matter that has formed the substance of 
our correspondence. But its extreme importance and the 
necessity for some improvement in this branch of investi- 
gation is my excuse for doing so. ; 

I consider the Research Committee’s trials by far the 
most valuable and complete series of scientific investiga- 
tions into the performance of the steam engine that has 
ever been made, and all the gentlemen that have in any 
way assisted in conducting them deserve the best thanks 
of the profession. And in criticising any of the results I 
hope Professor Beare, as their mouthpiece, will not think 
I do so in any captious spirit. 

The subject of the combustion of fuel, and the conver- 
sion of the resultant heat into steam in a steam boiler, is 
second to none in importance, but I do not think the first 
section, at least, of this subject has received anything like 
the care and attention it merits, and which is partly due 
to its requiring a little assistance from the chemist on 
account of the difficulty of measuring mechanically the 
air supplied to a furnace, and of ascertaining otherwise 
when complete combustion has been effected. If we were 
in a position to measure the air supplied, it would be of 
immense assistance in such ee and I hope we 
may soon be able to do so. Butas far as the present 
trials are concerned, we are depending entirely on the 
analyses of the chimney gases for all our information 
with reference to the combustion of the fuel, and it is 
because these analyses, as set forth, do not appear to be 
comprehensively recorded, and deductions made from 
them do not agree with other phenomena, that any doubt 
exists as to the reliance to be placed on them. 

Some of the matters of doubt I have already referred 
to, and Professor Beare, in his letter of the 26th ult., says 
the usual method of collecting ‘‘ cannot collect for analyses 
the product of hydrogen combustion ” as it becomes water. 
He surely does not mean that the portion of dry furnace 
gases that have combined during combustion to produce 
steam cannot be ascertained from that collected, and the 
ratio it bears to the whole recorded. However this may 
be, the term ‘‘ dry furnace gas ” as applied is unfortunate 
and misleading, as it is not in the condition of wetness 
till manipulation after collection, and as most people 
will consider steam formed from dry gas in the furnace, 
and at the high temperature there obtaining, as well as 
in the funnel, where it is collected, as much a dry funnel 
gas as any other of the products. 

T am equally at a loss to understand another represent- 
tation now made, and which appears to have been taken 
as hypothesis in the present investigation, viz.. that ‘‘all 
the nitrogen comes from the air.” But Table XIX. shows 
that in the coal itself quantities varying from 3 per cent. 
to 14 per cent. of its weight consist of nitrogen, sulphur, 
and oxygen, the whole of which, from anything we know 
to the contrary, may be nitrogen, and yet the air is calcu- 
lated on the supposition that it does not exist. If the 
supposition was correct, the method of calculation would 
doubtless give correct results, but from the figures before 
us, without further information, the quantities may be 
radically wrong. 

he H,O of combustion must either have been ascer- 
tained from the funnel gas or estimated from the H in the 
coal, as Professor Beare alludes to it as having been taken 
into account in determining the specific heat of the gases. 
If it was ascertained from the funnel'gases, it is a pity the 
information was not recorded. 

As Professor Beare refers to other methods of estimating, 
I will allude here to the one I have applied, which is that 
of equating the C of the gas to that supplied as fuel, and 
finding the — of air necessary to oxidise that 
quantity, as well as to supply the free O found, which 
represents correctly the air required according to the 
analysis of Tables XIX. and XXII., but is open to an 
objection es that of the former method, as the 
fuel itself may supply part of the O required. 

Taking the Iona as an example : 





The O used = 760 x 2.66 (: +28 2) = 4788 Ib, 
8.385 % 
The C in the coal being = 941 x 8234 _ 15 = 760 Ib. 


= 3.305 per cent. of funnel gas, and the O with it com- 
bined = a x 3 305 = 8.813 per cent. of funnel gas. 


_The free O being 12.010 per cent. of funnel gas, and the 
air required = 4788 lb. x 4.29 = 20,529 lb., or per pound 
of coal = = 21.814 per hour. 

To which requires to be added the air necessary to 
oxidise the H known to exist in the coal, but which is not 


recorded in the funnel gases = wae x 34.3 = 1.876 Ib., 


or, in all, 23.69 lb. of air per pound of coal. 

Therefore the air recorded is 24.5—23.69=.81 lb. greater 
than the amount thus found. 

These results, although not the same (as they should 
be), resemble each other, as they are both derived by dif- 
ferent methods from the same chemical analysis. But if 
they represent in any way correctly the air used, they 
should agree with the physical conditions recorded, but 
which they do not, as I will presently show. 

_In the absence of any direct methods of ascertaining the 
air used for burning fuel in the furnace of a steam boiler, 
there are two indirect methods that may be resorted to, 
and it is only the delicacy and difficulty of the operations 
involved that causes any uncertainty as to the results. 

One of these methods is that adopted by the Research 
Committee, of deducing from the chemical analyses of 
the chimney gas the weight of air used. 

The other is that of equating the heat accounted for to 








that available. The heat available being that of the 
calorific value of the fuel, we know correctly. The heat 
transferred to the boiler we also know correctly, and the 
difference is the quantity that must be accounted for at 
the base of the chimney, by the chimney gases (minus a 
comparatively small amount of loss that takes place by 
radiation atthe furnace door and ashpit front), and as 
the specific heat of the chimney gas, as well as its tem- 
perature, has been ascertained, we are with this data, and 
the amount of H in the fuel, in a position to calculate the 
quantity of airused. 
The total heat supplied per hour 


= 14,830 units( 941- mn ash =27) =13,554,620 


units, and the heat transmitted to the feed water = 1122 
units x 8616 lb. = 9,667,152; and if the H of the coal is 
completely burned, and thus converted into H,0O, it will 
absorb in latent heat, from the chimney gases, $66—.7 
(452 deg.— 212 deg.) = 798 units per pound of H,O, and 
there will be produced 41 * 547% (1 48) = 463.28 1b. 
H,0 in the chimney gases per hour, which will absorb 
463.23 x 798 = 369,657 units of heat. 

We have, therefore, 13,554,620 — 9,667,152 — 369,657= 
3,517,801 units, which is also equal to the weight of 
chimney gas per hour x .243 (452 deg. + 461 deg.), con- 
sequently the weight of chimney gas per hour 


= —5517,801__ _ 45 sag ib., 

-243 (452 + 461) 

and it is also equal to (air +1) x9141b., so that the air 
used per pound of coal burned 


= 15,846 _1 — 16.337 1b., 
914 


and the air supplied per pound of coal used 


= 16.337 x 914 _ 45 6g ib, 
941 


This result differs materially from that derived solel 
from the chemical ee as recorded, and although 
by no means advocate the latter method in preference to 
the other, there is no reason why it should not give 
reliable results. Had the temperature of the chimney 
gases been high, the difficulty of obtaining it correctly 
might have been pointed to as a cause of the difference, 
but I have purposely selected an example with a very low 
temperature, 452 deg., which there could be no difficulty 
in taking correctly. 

Altogether I think it is evident that in this department 
of investigation very much greater care is necessary than 
is usually accorded it, and which I am sure will amply 
repay those who make it the subject of study, and in con- 
clusion, although I do not share Professor Beare’s views 
with reference to the correctness of these particular 
figures, I can only repeat that personally I feel most 
grateful to him and the other members of the committee 
for the immense amount of trouble they have taken, and 
the admirable way they have put the results before us, 
and which I am sure is shared by every engineer. 

Yours faithfully, 
JostaH McGrecor. 

78, Queen Victoria-street, London, 

March 20, 1894. 





CAPITAL AND LABOUR. 
To THE EpiTor or ENGINEERING. 

S1r,— The correct solutions of the problems relating to 
capital and labour, employers and employed, &c., are 
nowadays, without doubt, of paramount importance, 
and the correspondence which has been going on in your 
columns during the past few weeks is most instructive, 
and will, it is to be hoped, cause many people to think 
seriously upon the subject. 

One or two points have occurred to me which I think 
may be worth airing, and perhaps, worth the criticiem of 
the gentlemen who have been writing to your paper on 
the subject. 

First of all, a point which does not seem to have struck 
them with regard to the distribution of wealth, is this, 
that vastly more important than the question whether 
any one man should possess a a of wealth, 
which must of necessity always be in circulation, unless 
stored — in the back garden, as Col. J. T. Bucknill 
puts it, is the question of the manner in which the wealth 
is circulated. I mean by this that what is called a spend- 
thrift cannot benefit the community so much as that man 
who obtains all he can for his money. Take as an 
example, a rich man wants an umbrella. If he gives 1/. 
for one which costs 10s. only to manufacture, when, with 
the same money, he could have bought one which cost 
163. or 17s. to manufacture; he is simply giving the odd 
6s. or 7s. to the manufacturer, which, of course, does no 
good for anyone. If A gives 1. to B, B gives 1i. 
to C, and so on to Z, and Z gives ll. to A, nothing 
has happened but waste of energy. It appears to me 
that the same reasoning —— to abnormal profits, 
and that the man who gets his money’s worth is doing 
more good to the community than the man who is 
liberal with his money. Further, the luxurious man 
who casts off the older-fashioned styles to be replaced 
by the latest, is doing more good than the conserva- 
tive man who will make things last until abnormally 
worn, or out of date, because he gets through more com- 
modities in a certain time than the last named, and 
consequently stimulates manufactures and trades more in 
proportion, so that the supplies may meet the demands. 
For instance, if there were no desire among yachting men 
to have the latest in yachts, how slow would be the 
progress of the yacht-builders ! 


Again, it ap s to me that so long as the present idea 
of unionism is held by the working classes, which simply 
means the keeping of wages above the normal value, 
instead of allowing them to be regulated by the supply 
and demand, no amount of legislation, or arbitration, 
will do the least amount of . A natural law of this 
kind, if violated, must bring us to grief in the end. Trade 
and benefit societies are excellent things, so far as they 
help the members when ill, or out of work, or when badly 
treated by employers ; but the lamentable state of mis- 
taken zeal which is being shown by the working classes 
of the present day, is due, in my opinion, to the semi- 
education they have received from the Board schools, 
which has taught them to read and write, without train- 
ing their reasoning powersin a healthydirection. I think 
the truth of the saying that “‘ A little knowledge is a 
dangerous thing,” is beginning to be felt. I do not mean 
to preach against the School Board, which no doubt has 
done great things for the working classes, but simply say 
that the style of education, as it appears to me, judging 
from the results, has not been quite that which it would 
have been had people been able to foresee the results. 
Consequently, I think the time has come for it to be 
modified. 

T remain, Sir, yours truly, 


March 19, 1894. F. E. B. 





To THE Eprror oF ENGINEERING. 

Srtr,—Your correspondents ‘‘A Subscriber,” Mr. 
Evascustes A. Phipson, and “J. T. D.” are all more 
or less pessimists, and they represent a very large and 
influential class of thinking men. My letter, which they 
have answered in your issue of the 16th ult., dealt with a 
most difficult subject in bantering terms, which I regret 
to have used. Being an optimist, however, and a firm 
believer in the adaptation of civilisation and of society 
to their environment, I cannot agree with the arguments 
advanced. by: your correspondents. 

Your Glasgow ‘‘Subscriber” raises the much-debated 
question of betterment, and instances two striking ex- 
amples, producing annual incomes of 80,000/. and 50,000/. 
respectively. My reply is similar to the argument in my 
last, viz., that such incomes, whether inherited, or pro- 
duced by betterment, or by sheer hard work in some 
commercial enterprise, are in reality productive of more 
benefit to industrious workers at large than if the said 
incomes were divided into numerous smaller incomes. . 
Large incomes produce luxuries and trades and work, all 
of which would be absolutely non-existent if the initiating 
cause were removed. 

Your Glasgow ‘‘Subscriber” argues in favcur of co- 
operation, but it has over and over again been proved 
that commercial concerns do not as a rule (there have 
been notable exceptions) succeed so well under a company 
as under an individual. If co-operation be desirable, 
how is it that the working hands so seldom make the 
smallest effort to purchase the shares in the companies 
they work for? 

r. Phipson quotes Ruskin, a radical who cherished 
art and hated a locomotive; who wrote satires with a 
literary merit only to be appreciated by that higher 
civilisation which he professed to detest; a delicious con- 
tradiction in esse, but, in a Ruskinite world, non posse. 
The true emblem of this school should be the ivy, which 
destroys the oak by which alone it can climb to the 
light. 
Vas correspondent ‘*‘J. T, D.” quotes Ruskin too, 
perhaps unconsciously. 
Yours truly, 
J. T. BuCKNILL. 





SANDOWN CASTLE. 
To THE Eprror or ENGINEERING. 

Sr1r,—Sandown Castle, when erected on the wind-driven 
sand dunes fronting Sandwich, was situate north of 
‘Shingle End,” the terminal point at that pericd of the 
great pebble belt travelling up Channel. 

Some forty years back extended inquiries were made 
for Her Majesty’s War Department, when Benjamin 
Hawes was Secretary for War. The information collected 
was printed and circulated amongst the owners of front- 
ages affected, but no concerted action could be obtained 
for the necessary protection to check the great erosion 
north of Deal, at that time caused by the stoppage of the 
normal leeward travel of the shingle up Channel, due to 
several years’ prevalence of an exceptional amount of 
easterly wind, as shown by the records kept by the Trinity 
Corporation at the adjoining light stations; and as the 
frontage of the War Department affected was very limited 
in extent, any large outlay was abandoned, as also the 
carrying out of any work for the protection alone of the 
castle, which had been entertained, but was also ulti- 
mately put aside. 

Subsequently, when Sidney Herbert was War Minister, 
it was determined to abandon the castle altogether as a 
mnilitary post. Abandonment was easy, demolition more 
difficult, as proved even now by the efforts recently made 
to get rid of the remaining outlying portions. 

I urged at the time that such a step might be hereafter 
regretted, and I still hold to that opinion, regarding it as 
a work that assisted in the conservation of the shore, and 
great care doubtless has been taken that the substructural 
portions which form a groyne for the travelling material 
constituting the defence of the northern part of Deal, 
should not be removed. 

It was urged then, as now, that as a military work it 
was chiefly remarkable as the prison of Col. Hutchinson 
during the Civil War, but the monogram of the great 
Cecil, Elizabeth’s trusted Minister, on the abutment of 
the drawbridge, shows plainly enough the importance 
attached to it at that glorious period. 

Deal, Walmer, and the other stone castles of Henry VIII. 
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are all on one uniform plan: a large circular main tower, 
surrounded by a deep fosse, and four subsidiary out- 
lying towers at the cardinal points, the main tower 
being encircled by a subterranean arched passage, 
with casemates commanding the fosse. The geometric 
accuracy and beauty of the masonic work are marvellous, 
and would put to shame much of our vaunted modern 
handicraft work. 

In the celebrated ‘‘ Burleigh Book,” in the ‘‘ King’s 
Library” at the British Museum, these works are depicted 
on vellum with rare beauty, showing that the draughtsmen 
were as able as the masons who carried them out, and the 
whole volume is evidence that the monarch and statesmen 
of the Elizabethan age were as anxiously foreseeing re- 
specting the vast importance of every effort to conserve 
our insular maritime supremacy as their descendants can 
be in the Victorian age. 

J. B. REDMAN. 


Railway Hotel, Virginia Water, March 18, 1894, 





LOCK NUTS. 

To Tug Eprror oF ENGINEERING. 
wi, ly | at page 352 a diagram and description of 
the Cornwall lock nut, it reminded me of a very ingenious 
lock nut which came under my notice some weeks ago. 
It is formed of a steel coil, which, when the thread is cut, 
is pressed close together, but when the nut is finished it 
is slightly open. The consequence is it jams itself, It 
looks like an ordinary six-sided nut, and to put it on the 
spanner grips the bottom coils, but in taking it off the 
spanner grips the upper coils. It seemed to mea most 
ingenious arrangement, and costs very little more than 
ordinary solid nuts. It is made at Manchester, and 
called the ‘‘ Bulldog” nut, I suppose because it holds a 

tight grip. 
Tam, &c., 
G. A. Hate. 


THE NAVY ESTIMATES. 
To THE EpiTor OF ENGINEERING. 

Srr,—In your powerful article on this subject in your 
issue of March 23, you state that ‘‘ an efficient Navy” 
has not yet become an election-deciding shibboleth, and 
that it would really do the country good tc have a few 
of its towns shelled, if by such means the country be led 
to see the importance of the ‘‘ naval problem.” 

With such remarks I fully acquiesce, and beg you will 
afford me s in your valuable journal to draw attention 
to a condition of things that is not only no credit to the 
skill and intelligence of the engineering profession, but 
rather the reverse. 

Has not the ‘‘ primary source of power” been seriously 
neglected in the effort to make—on paper—a valuable 
fleet of battle and other ships ? 

Should it not be an axiom that Her 1 ye he — 
should, in every respect, be the most efficient that skill, 
intelligence, and money can provide ? 

But, inasmuch as it is apparent that the “‘range of 
action”—or ‘‘steam endurance”—is so gravely restricted, 
by reason of the inability to effect complete combustion, 
with costly, cumbersome, inefficient, and dirty coal, even of 
the best quality ; as it has been stated by reliable pry | 
that Her Majesty’s ships are unable to proceed at full 
— save for a few hours, when the boiler tubes become 
choked by unconsumable particles of coal and soot, and 
firebars are burned into shapeless masses (vide report on 
H.M.S. ae of the 16th inst.). It will be no answer to 
allege that firebars can be peeves in a few hours, for as 
an unlimited supply thereof cannot be carried by Her 
Majesty's ships, and, moreover, while being replaced the 
boiler is inefficient, and whereas in a naval engagement 
the fires would be forced to their best, they would become a 
chronic source of trouble and ey 

Beyond all this there is the serious loss occasioned by 
and injury done to the furnaces and tube ends by the 
frequent inrush of cold air through the furnace doors when 
opened to receive the incessant supplies of coal, aug- 
mented also by the excessive amount of air required to 
keep up the combustion, which is, nevertheless, incom- 
plete, and a very large percentage of costly coal is, in the 
shape of ashes, thrown overboard, and smoke entirely 
lost. 

This objectionable, unscientitic, crude, inefficient, and 
wasteful system is the same as it bas been ever since the in- 
troduction of steam into Her Majesty’s ships, over fifty 

ears ago ; no amelioration of the conditions under which a 
arge number of our fearless fellow-men, who work under 
deck, and carry on their hazardous, laborious, and ex- 
hausting work at the peril of their lives, has been intro- 
duced. It may be as well to state here that the conditions 
are such as, if imposed on our criminal population, would 
be denounced in no measured terms. 

Is it, therefore, a matter of surprise that the Admiralty 
‘*desire” an increase of 2450 stokers? If in times of 
peace there be difficulty in obtaining’ men, what will it 
be in the event of war breaking out, when we can only 
expect numbers to be incapacitated by inherent defects 
incidental to the use of such a dangerous combustible as 

9 





Would it not be far wiser to extract from coal its essence, 
that is, oil, or use astatki, the residuum of petroleum, which 
alone should be supplied to Her Majesty’s ships— the 
débris, such as coke and sulphate of ammonia, being allowed 
to enrich the coal merchants, or applied to reduction of cost 
—by which course the ‘‘steam endurance” of Her Majesty’s 
ships would be increased by three times that which it 
now is, since oil fuel, when properly applied, has been 
proved to be, weight for weight, more than three times as 
efficient. Moreover, it is innocuous ; is not liable to spon- 
taneous combustion, like coal, by which lives are fre- 
quently lost and great damage sustained ; it is as safe as 
water in its normal state in bulk, and no red-hot shot 


could raise it in the double bottom to a temperature of 
250 deg. Fahr., below which it will not burn in bulk, or 
give off any inflammable vapour. 

By its use, when properly applied, complete and perfect 
combustion is obtained, and can be maintained for an 
indefinite time, without attention or labour, and without 
smoke, soot, ashes, or débris of any kind ; consequently, 
the whole of the stokers and coal-trimmers could be 
liberated from their perilous and exhausting labour, and 
be trained as gunners. 

Further, the facility it affords for storage in the double 
bottom, and the facility of transport and transhipment, 
even at sea, by means of a hose attached to a hawser 
passed over the bows of the tank steamer to the stern of 
the battleship, combined with several other important 
advantages, including the dispensing with firebars, the 
ability to maintain for an unlimited period an equable 
temperature in the furnaces, as when the fires are lighted 
the furnace doors are closed, and need never be opened so 
ins as the fires are required to be kept alight. 

meer as the system herein described has been = 
roved of by competent eminent officials, including Lloyd’s 
egistry of British and Foreign Shipping, and other 
equally eminent and independent experts, and has for 
many months been shown to be absolutely reliable ; and 
whereas not only the Admiralty, by their professional 
officers, have seen and tested at the same time as the 
Chief Engineer Surveyor to the Board of Trade, who re- 
ported the system to work satisfactorily ; is it not time 
that Her Majesty’s ships should be so vastly improved 
by its application thereon ? ; 

It is to be hoped that the Admiralty and its eminent 
and accomplished professional advisers will not fail to 
secure for Her Majesty’s ships that which the interests of 
our naval supremacy so clearly show to be necessary. 

I trust that the important issues involved will be con- 
sidered a sufficient apology for the length of this letter. 

I am, Sir, your obedient servant, 
Epwin N. HEenwoop, 
Naval Architect and Engineer. 
22, Great St. Helens, March 28, 1894. 





PURIFYING WATER USED IN GOLD 
MILLING. 
To THE Eprror oF ENGINEERING. 

Sir,—Your correspondent Mr. Edward Walker can 
obtain full information with regard to this from Messrs. 
Peter Spence and Sons, Holland-street Chemical Works, 
Manchester ; this being the firm who have introduced 
and developed the use of alumino-ferric for water purifi- 
cation. 

I am, Sir, yours faithfully, 


WILt1AM Sisson. 
Gloucester, April 9, 1894, 





THE STRENGTH OF IRON RINGS. 
To THE EDITOR OF ENGINEERING. 
Srr,—I should like to point out that Mr. J. W. Sutton, 
in giving his formula for the strength of iron rings in your 
last issue, might have made it much more useful if he had 


expressed it thus: 
C= a/ RA? 


Where C = diameter of iron of ring in inches. 
= radius of ring in inches. 
A = diameter of iron of chain in inches to lift 
the given load, the load being in tons, 


The result obtained by using either formula is the seme, 
but the above is obviously the correct formula and the 
shorter method. 


April 3, 1894. 


Tam, Sir, 
H. J. F. 





THE Cotorapo.—The Colorado is being surveyed by the 
chief of the Mexican Boundary Commission from Fort 
—_ - its mouth. The object is to improve the 
channel. 





Patent Orrick Liprary.—Open free from 10 a.m. to 
10 p.m. every week-day, containing English, colonial, and 
foreign specifications and trade-marks ; text-books, perio- 
dicals, &c., in all branches of science, English and foreign. 
—* of readers during the week ending April 7, 1894, 





THE Junior ENGingerineG Socrety.—On the 3lst ult., 
as a conclusion to the succession of visits which the 
society has made to the Tower Bridge works, the 
members were shown over the completed structure by the 
engineer, Mr. J. Wolfe Barry ; the resident engineer, 
Mr. E. W. Cruttwell ; Mr. Fyson, Mr. Jones, Mr. Tuit, 
and other gentlemen. Mr. Barry being president of the 
society this year, additional interest was thus imparted 
to the occasion, and the attendance was exceptional] 
numerous, The party included Sir Frederick Bramwell, 
Sir George Nares, and Sir Charles Hartley. Previous to 
proceeding over the bridge, the President showed a 
number of lantern slides illustrating methods of construc- 
tion, &c., and described the features of the work. On the 
2nd inst. a lecture was given at the Westminster Palace 
Hotel, on ‘* The Industries of Devon and Cornwall,” by 
Mr. Francis R. Taylor. By aid of an extensive set of 
lime-light pictures, the lecturer passed in review the 
various industries of the two counties which were visited 
in the society’s summer excursion last year. Those 
referring to the Cornish tin mines were particularly fine. 
Models, diagrams, and specimens relating to the subject 
were exhibited, including Daw’s rock drill, Commans’ 
stamp battery, Fraser and Chalmers’ apparatus, and 





granite from the Eddystone quarries. 





LAUNCHES AND TRIAL TRIPS. 

Tuk Japanese cruiser Tatsuta, built for the Japanese 
Government by Sir W. G. Armstrong, Mitchell, and Co., 
was launched on the 6th inst. at Elswick, Newcastle-on- 
Tyne. The Tatsuta is 240 ft. long and 274 ft. in beam, 
with displacement 875 tons, and indicated horse-power 
5500, giving her a s of 21 knots. She has two 4.7-in. 
quick-firing guns, four 3-pounder quick-firing guns, and 
five torpedo tubes. The torpedo tubes are a feature in 
the vessel, and are said to be far superior to those on any 
of Her Majesty’s ships. 





Messrs. Day, Summers, and Co., Northam, Southamp- 
ton, launched on the 5th inst. the paddle steamer 
Hampton, of 96 tons builders’ measurement, constructed 
for Mr. James Percy, of London, and intended for the 
service between Southampton and Hythe. The Hampton’s 
dimensions are: Length between perpendiculars, 80 ft. ; 
breadth at deck, 16 ft.; breadth over sponsons, 25 fo. ; 
load draught, 3ft. 6in. She is fitted with compound, 
inclined, surface-condensing paddle engines of 25 horse- 
power nominal, the — being 14 in. and 24in. in 
diameter, and the stroke 27 in. The boiler is 8 ft. in dia- 
meter by 7 ft. 8 in. long, and constructed fora working 
pressure of 80 lb. She is certified by the Board of Trade 
to carry 214 passengers. 


Messrs. Ropner and Son, of Stockton, launched on the 
7th inst. a spar-decked steel steamer of the following 
dimensions, viz,: Length between perpendiculars, 275 ft.; 
breadth extreme, 39 ft. 6in.; depth moulded, 19 ft. 
Her engines are by Messrs. Blair and Co., Limited, and 
of 750 indicated horse-power. The steamer has been 
named Lackenby, and is for Stockton owners, 








Messrs. yom a and Ferguson, Limited, Leith, 
launched on the 5th inst. a screw steamer named Narova, 
of about 1000 tons, built to the order of Mr. Thomas 
Cowan, Grangemouth. The principal dimensions are ; 
213 ft. between perpendiculars, by 32 ft. by 14 ft. 6 in, 
moulded depth, and she is to be fitted with triple-expan- 
sion engines whose cylinders are 17 in., 27 in., and 44 in. 
in diameter by 30 in. stroke, and supplied with steam at 
a pressure of 160 Ib. 





Messrs. R. Napier and Sons, Govan, launched on the 
8rd inst. a steel screw steamer, built for Messrs. M. 
Langlands and Sons for the Glasgow and Liverpool 
Steam Packet Company, and intended to develop their 
service between Glasgow and Manchester vid the ship 
canal. The general dimensions are: Length, 200 ft.; 
breadth (moulded), 30 ft.; depth, 14 ft.; with a gross 
tonnage of about 600 tons. The machinery consists of a 
set of triple-expansion engines, having cylinders 17 in., 
28 in., and 45 in. in diameter by 33 in. stroke, and steam 
is supplied by a single-ended boiler constructed for a 
working pressure of 1601b, The ship was named the 
Princess Mary. 


The torpedo-boat destroyer Havock, the first of the 
class, built and engined by Messrs. Yarrow and Co., was 
subjected outside the Warner on Friday, the 6th inst., to 
a series of ‘‘fair weather” gunnery trials, under the 
superintendence of Captain Beaumont. A specially con- 
structed target, made to resemble a first-class torpedo- 
boat, represented the focus of an evolutionary circle. The 
results of the firing were so satisfactory and the require- 
ments of the conditions so adequately realised that it was 
pees. nee that no torpedo-boat could have resisted 
the attack. 








The new torpedo gunboat Halcyon was launched from 
Devonport Dockyard on the 6th inst. The Halcyon is 
one of five torpedo gunboats built under the Naval De- 
fence Act of 1889. er dimensions are: Length, 250 ft. ; 
breadth, 30 ft. 6 in.; displacement, 1070 tons. The 
boilers and machinery have been built by Messrs. Haw- 
thorne, Leslie, and Co., Newcastle-on-Tyne. The pro- 
pelling machinery consists of two sets of triple-expansion 
surface-condensing engines of the vertical inverted type, 
capable of developing a collective horse-power of 3500 
and a speed of 19 knots with forced draught. It is ex- 
pected the Halcyon will be ready for her steam trials by 
the end of next month. 


Messrs. David and William Henderson and Co., 
Partick, launched on the 5th inst. a steel screw steamer 
built for Messrs. Bi t+ and Fulton, Glasgow, Her 
dimensions are: Length, 316 ft. ; breadth, 42 ft. ; depth, 
27 ft. The machinery, which has been constructed by 
the builders, consists of a set of triple-ex ion engines 
and two so? boilers. The cylinders are 23h in., 
38 in., and 62 in. in diameter by 42 in. stroke, and the 
working pressure 160 lb. 





The new screw steamer Staghound, recently launched 
od the Ailsa Shipbuilding Company, Troon, for Mr. John 
Neill, Belfast, ran her trials in the Firth of Clyde on the 
5th inst. The ae the particulars of the Stag- 
hound : Dimensions—Length between ee 
170 ft.; breadth, 25 ft. 6 in. ; depth moulded, 12 ft. 7 in.; 
carrying capacity, 630 tons deadweight ; and she is fitted 
with compound engines, 21 in. and 42 in. cylinders, by 
30 in. stroke, 110 lb. working pressure, by Messrs, Muir 
and Houston. The mean speed accomplished on the 
measured mile at Skelmorlie was 12 knots per hour. 





VictorIAN GOLp.—The production of gold in Victoria 
last year amounted to 707,367 oz., representing a value 
of nearly 3,000,0007. The production of 1893 exceeded 
that of 1892 by 44,000 oz., and was the heaviest recorded 
for any year since 1885, 
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INDUSTRIAL NOTES. 

Tue initial proceedings in connection with the 
Miners’ Conciliation Board do not appear to have 
iven entire satisfaction to the miners’ representatives. 
ne of the representatives from the Nottinghamshire 
district seems not to understand the value of Tenny- 
son’s dictum that ‘‘speech is silvern,” and that 
‘¢ silence is golden.” hat others had whispered in 
undertones, he blazoned forth on the platform. The 
serious point in connection with the matter is that 
Lord Shand does not appear to be trusted by the 
miners’ representatives. It is said that thrice the 
chairman had to give his casting vote, and each time 
against the miners. But aiter all that may be a very 
small matter, on points of procedure, upon which 
Lord Shand is doubtless very strong, as a lawyer well 
acquainted with legal procedure, especially in Scot- 
land, where it is, perhaps, almost more technical than 
in the English courts. Still the matter is serious, for 
if the chairman does not carry weight with both 
parties equally, the chances of settlement recede to 
vanishing point. Some of Mr. Bailey’s colleagues 
have taken alarm at his rather coarse criticism of 
Lord Shand, whom he described as ‘‘a sham, or a 
hypocrite,” who ‘‘came with soft words promising 
consideration, but had proved totally unfit for the 
position.” This severe criticism by one of the chosen 
delegates to the board will not tend to smooth matters, 
but rather the reverse. In spite, however, of the 
speech of Mr. Bailey, or his attitude at the board, 
the rules were agreed to, after some hours’ debate. 
The fact is, the coal question is again causing some 
anxiety, especially in the federated districts, In 
Yorkshire the prices have kept tolerably steady, but 
in other districts there has been a decline which the 
miners and the mineowners have been unable to 
avert. The men see in this state of ~~ the 
probability of a reduction in wages, and Mr. Bailey 
is afraid that when the question comes to be ‘‘ 20 
per cent. or 30 per cent.,” Lord Shand may con- 
cede the larger sum. Mr. Bailey stood alone 
in the opinions as he expressed them, no great harm 
could come, but the fear is that his opinions are 
quietly indorsed by his colleagues. The two men 
upon whose attitude the future of the board most 
depend are Mr. Chambers and Mr. Pickard, M.P.; if 
these can co-operate, all will end well. But if these 
finally disagree, the board will end in failure. 


While doubt and hesitancy attend the proceedings 
of the Miners’ Board of Conciliation, in connection with 
the federation districts, that in Northumberland has 
been quietly and firmly established. At the adjourned 
conference, which took place on Saturday last, the 
arrangements were further proceeded with, both 
parties being friendly and agreeable on the subject. 
The board thus constituted will deal with all ques- 
tions of wages, as well as other matters in dispute, as 
they arise from time to time, The Northumberland 
coalfields are subject to outside and foreign competi- 
tion more than some other parts of England, and they 
feel the pressure of low prices on the Continent of 
Europe and of America, where the Americans can 
compete at our coaling stations abroad, so that the 
miners and coalowners alike have to consider the ex- 
ternal relations of trade. 





In the county of Cumberland the colliers have de- 
clined to accede to a reduction of 10 per cent., as 
suggested by the coalowners. The majority of the 
lodges have declared that a ballot of the menis unneces- 
sary, as they willnot consent to any reduction whatever. 
Cumberland was peculiarly situated last year in this 
respect, for although nominally with the federation, 
the miners in that county were left to fight their own 
battle. Whether the attitude of the men will eventuate 
in astrike remains to be seen, but things do not look 
auspicious at the present time. 


At the recent meeting of the South Staffordshire 
Coal Wages Board the chairman stated that recently 
their wages were not so much governed by the scale as 
by the action of the federation, which kept up wages 
in other parts of England, and helped to keep up wages 
in that district above the scale level. This will give 
encouragement to the federation. The chairman 
further stated that the coalowners do not intend to 
take steps in the matter of wages, unless there is some 
further move on the part of the federation. What 
the board was able to do was to keep the men at 
work. No time was lost, and the coalowners made 
money all the time of the strike. There is now some 
discussion as to an alteration in the mode of the scale, 
but there does not appear to be any intention of dis- 
carding it. Ifthe board can manage to avert disputes, 
it does not much matter how it is done, except that 
the sounder the basis the more permanent will its 
influence be. 








The recent ascertainments of average prices in the 
iron and steel trades in the Midland districts, show 
that the net average price was 6/, Os. 1.0ld. per ton, 








The wages, therefore, remain as before—namely, 
7s. 6d. per ton for puddlers, and millmen’s wages in 
proportion, up to June 2 of this year. In thenorthern 
districts prices ruled a little higher—about 104d. per 
ton—but in that case also the rates of wages remain 
undisturbed. The change from iron to steel is, how- 
ever, likely to cause some rearrangement of rates to 
suit the changed conditions of the several industries 
affected. 





In the Wolverhampton district the results of the 
accountants’ returns are not quite so satisfactory as 
could be wished, or as had been expected. The 
average decline was nearly ls. 2d. for the past two 
months, and that, too, with a lessened production. 
The selling rates of pig iron have had a downward 
tendency recently, so that consumers and buyers 
generally rather anticipate a reduction in the officially 
quoted rates. The leading makers, however, show no 
inclination that way, and it is thought that the expec- 
tations of reduction in prices will not be realised. In- 
quiries are moderate on home account, and the stocks 
are so reduced generally in the district that the con- 
tinuous buying is pretty nearly equal to the produc- 
tion, apart from foreign demands. The latter are said 
to be increasing, and there are expectations of increased 
orders from South Africa and Australia. Generally 
labour questions are quiet all over the district. 





In the Birmingham district business has been quiet, 
but prices are unchanged in the iron trade. In general 
things are going on quietly in the staple trades of the 
district, but without any pressure of any kind. The 
Sparkbrook factory appears to have secured a good 
order from the Government for small arms, much to 
the disgust of the Enfield men. In the House of 
Commons the matter is taken composedly, perhaps 
because of the incessant demands of the men in Govern- 
ment factories, dockyards, and other establishments 
for better conditions. Members get rather tired of 
this kind of thing. Besides, there are other interests 
than those of Government employés, however important 
the latter may be. Generally labour matters are very 
quiet in the district, there being no serious labour dis- 
putes. The eight-hours movement is likely to find an 
extension in the district at an early date, for the ex- 
experiments already tried are said to indicate rather 
cheapened production than more costly production on 
the eight-hours system. 





The condition of the engineering trades in Lanca- 
shire shows very little change in any branch of 
those industries. There is a gradual diminution 
in the number of unemployed on the books of the 
unions, but there is no great spurt in any direction. 
Only in exceptional cases are the engineering firms 
fully — with work, and there is no greatly 
increased weight of new work coming forward to indi- 
cate any great revival in those trades, Some of the 
machine tool makers are busy on special work. 
Stationary engine builders continue to be moderately 
well employed, and boilermakers are better supplied 
with work than they have been for some time past. 
But in general things are going on quietly, there being 
an absence of what can be termed real activity in the 
engineering industries as a whole. Generally the 
district is tolerably free from labour disputes in all 
those branches of trade. In no instance is there a 
serious dispute pending. 

Unfortunately, things have not been quite so quiet 
in some other branches, especially in the cotton trade. 
After several fruitless attempts at a settlement, the 
dispute at Blackburn may be said to have terminated 
the employers having agreed to pay the twisters and 
drawers 54d. for plain drawing and 4d. for looming, 
the other details being left for the joint committee to 
settle. A strike there is consequently averted. But 
at Nelson notices are in for ceasing work unless a 
settlement is affected this week. At Colne also 
notices have been given to leave work. Those dis- 
sama are of a broad character, but a number of others 

ave occurred of a more technical character, most of 
which have been, or are being, dealt with. About 
twenty-seven dispute cases are reported in the past 
month, but nearly all of them were settled without the 
stoppage of work. This is an encouraging sign, for it 
shows that a great number of strikes may be averted 
with a little concession. Whether the greater ques- 
tion of a system of uniform rates can be so adjusted 
remains to be seen. 





The patternmakers on the Wear have come out for 
an advance of 3s. 6d. per week. The ironmoulders 
have been out for two or three weeks for a similar 
advance. Trade along this coast has revived con- 
siderably as compared with last year, but there has 
been apparently a check ; hence perhaps the hesitation 
of employers to accede to so large a demand. 


Some of the changes introduced into the Dockyards 
do not seem to have given complete satisfaction. At 
Devonport it is said that the eight-hours system is 








not satisfactory, as some who were working 74 hours 
have now to work eight ; holidays are abolished ; and 
instead of being allowed to work extra time to make 
up for holidays, the men have to lose time. The Dock- 
yard men at Pembroke also are out of temper because of 
the threat to place more work at private yards, if the 
demands of the men are unduly pressed, Then the ship- 
wrights have their grievance, for the Government have 
notified that their services will henceforward be dis- 
pensed with in the fitters’ shops and in the chemical de- 
partment, the Admiralty having decided to hand over 
such work to fitters. At the cordite works, and the 
nitro-glycerine works at Waltham Abbey, the workers 
have been put on the 49 hours system, without any 
decrease of pay. At the powder works some sixty men 
have been discharged for lack of work. The men have in 
some cases, it is feared, been pushing their demands too 
far, and some reaction is possible. The fact is that in 
large establishments there must be some time to 
enable the changes to be made. But the men are 
impatient, and they bother Members of Parliament to 
such an extent that the latter are shy of deputations, 
except from their own constituencies. 





Another experiment is being made in the eight-hours 
system by Messrs. Howard and Co., of Bedford, the 
agricultural implement makers. The present hours are 
54 per week, now to be reduced to 48, with the same 
rates of pay. Messrs. Howard express the hope that 
the extra leisure will add to the comforts of home life, 
and that the men will be better fitted for the work the 
have to do, with the shorter hours. The movement is 
we sure, if gradual, progress among engineering 

rms. 

The experiment at the Sheffield Smelting Company 
was begun in February, 1892, and Messrs. Wilson 
state that after a very careful comparison of the results, 
the cost per ton in wages is slightly less under the eight- 
hours system than the average of the two years preced- 
ing the experiment. While, therefore, there has been 
no loss to the firm, even a small gain, the effect upon 
the workpeople has been notable. The men have been 
fresher and brighter at their work, instead of bein 
tired and weary. They labour more cheerfully, a 
take better interest in their work, with the result that 
the output is equal and the quality better. The men 
earn about the same wages as previously. The only 
thing lost is overtime, by which the gross earnin 
were formerly greater. That is now practically 
abolished, but in the normal day the men do quite as 
much work in the shorter hours as they did previously 
under the longer hour system. 

In London, the Whitechapel Board of ‘Works have 
adopted the eight-hours system for the dustmen em- 
ployed at the destructor, which is four hours less per 
day, the previously worked hours being twelve, except 
on Saturdays. The recommendation came from the 
Dust Committee, and when the chairman made the 
proposal it was received by a chorus of approval. It 
is probable that the same course will be followed by 
other local authorities in London, especially in view of 
the elections, a few months hence, under the Parish 
Councils Act. 

Another experiment in the eight-hours system has 
been declared to be successful—that of Messrs. Spence 
and Co., alum manufacturers. The firm state that 
overtime is not necessary with the eight-hours system. 
Messrs. Spence are also introducing an accident fund 
committee, to be managed by the workmen, with the 
view of preventing injuries rather than of finding 
compensation. This will throw the onus of care on the 
workmen, but with this advantage, that their recom- 
mendations for safety will have to be adopted. 





A new Bill has been introduced in the House of 
Commons, called the Hours of Labour, Local Autho- 
rities, and Servants Bill. The Bill proposes that ‘‘ no 
person employed by any county council, town council, 
vestry, district board of works, sanitary authority, 
dock or harbour trustees, or commissioners of sewers 
shall, except in special unforeseen emergency, be em- 
je fag more than eight hours in any one day, or forty- 
eight hours in any one week.” Any authority, or 
officer, ordering any longer period is to be liable to a 

nalty not exceeding 10/. Clause 4 enacts the same 
for railway servants, with a penalty of 50/. A 
‘* special unforeseen emergency ” is defined to be ‘‘an 
unexpected occurrence involving the safety of person 
or property.” Any ee for a longer period 
must be reported to the rd of Trade by the general 
manager, or secretary to the company, within seven 
days, and the President of the Board of Trade may, 
if satisfied, direct that no legal proceedings be taken 
in the particular case. 

In the building trades there are further movements 
for an increase of pay. At Wolverhampton between 
200 and 300 joiners have come out on strike in conse- 
quence of the refusal of employers to grant an ad- 
vance of a penny per hour. At Southampton the 
employers have agreed to eoncede one-halfpenny per 
hour to the bricklayers, and have further consented to 
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confer upon the proposed code of working rules. 
This brings almost to a settlement the dispute there. 





The dispute at the Surrey and Commercial Docks 
has been settled, all the men, including the two who 
were discharged, having been taken on again. The 
dispute was only of short duration, but it wore the 
aspect of being likely to be a stubborn one. This 
was, however, averted by the prompt action of the 
dock authorities. 





At Prescot, in Lancashire, a lock-out in the watch 
trade has taken place, in consequence of the escape- 
ment makers having refused to accept 2s. per week 
reduction in wages. It is stated that legal proceedings 
will take place in consequence of the refusal of the 
manager to pay the balance of wages due. But 
perhaps, the dispute itself will be settled before the 
case is tried. If breach of contract is alleged, the case 
will turn on the right to stop wages. 


Another of those desperate conflicts in connection 
with labour disputes has taken place in America, this 
time in Western Pennsylvania. The attack of the 
strikers was alarming ; over 1500 men besieged the 
works of Messrs. Frick and Co. and Messrs. Maclure 
and Co., the chief engineer of the former firm being 
murdered, and his body thrown into the coke ovens. 
Whatever may be said of our labour conflicts, they do 
not partake of the character of some of the American 
strikes, or even of those in Australia. We have had 
some sad experiences, but the lawless brutality which 
has characterised the labour struggles in the United 
States can scarcely be charged against the trade 
unions of England. 


The Scotch miners’ strike has collapsed, the men 
having gone in at 6d. per day reduction, as offered by 
the mineowners. The strike lasted two weeks, and 
affected over 1000 workers. The four days per week 
policy has also collapsed, so that the coal difficulty is, 
for the present, overcome in Scotland. At one time it 
was expected that the strike would be a prolonged 
one, but the export trade has fallen off. 





The riots in connection with the coal strike last 
year have cost the West Riding of Yorkshire 30,000/. 
The War Office and the Home Office have appointed a 
committee, presided over by a metropolitan police 
magistrate, to consider and report upon the best means 
of dealing with riotous assemblies, and the employment 
of the civil and military forces to quell the riot, if such 
should occur. The object of the inquiry is to establish 
a uniform practice throughout the country. It is to be 
hoped that no such disastrous conflicts will ever 
happen again. But in any case, it is better to have a 
well-defined uniform practice, so that there shall be no 
suspicion of justices of the peace using their power 
as employers in cases of labour disputes. Compensa- 
tion was given to the families of the persons killed, 
but that does not wipe out the recollection of the 
disaster, or destroy the suspicion which was aroused, 





MACHINERY AS APPLIED TO THE 
BREAKING UP OF MACADAM.* 


By Mr. Arruur E. Cot.ins, Assoc. M. Inst. C.E., 
Borough Engineer, Reading. 

Havine had some experience with machinery for the 
breaking up of macadamised road surfaces preparatory to 
re-forming and coating such surfaces, and knowing that 
the members of the Association are interested in this 

uestion, the author has prepared the following notes. 
tn this paper he has endeavoured to place before the 
Association, in a convenient form, descriptions of all road- 
breaking machines of which he has been able to obtain 
particulars. 

It appears from the records of the Patent Office that 
as long since as the year 1817, a patent was granted to 
one Clay for ‘‘ a harrow which is intended to scarify the 
uneven part of any road.” At various times since then 
patents have been granted for machines having the same 
objects as Clay’s, but the author has been unable to find 
that machines for this purpose had much use until re- 
cently. In France, some years ago, a Frenchman named 
Mothiron constructed and used a road scarifier success- 
fully ; this machine was drawn by horses. It appears to 
have been considered at the time when this machine was 
in use, that notwithstanding its success on roads in 
France, the English roads were too hard to be broken up 
by it. Makers of road rollers ane’ supply spikes, to 
fit into sockets on the hind rollers, with each steam road 
roller, which are intended to be used for breaking up 
macadam. The author has never met with any success 
when attempting to use these spikes, nor has he ever seen 
them in successful use. 

Of machines now in use in England, the best known are 
the following : 

Rutty’s road scarifier, patented 1884. 

Voysey and Hosack’s apparatus for breaking up streets, 
&c., 1890. 

Jackson’s road scarifier, March, 1891. 

Wallis’s machine for pecking, &c., the surface of roads, 
November 5, 1891. 


+ Paper read at a meeting of the Incorporated Associa- 
funicipal and County Engineers, at Reading. 
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Henderson’s machine for breaking up macadam, No- 
vember, 1891. 

Messrs. John Fowler and Co. have recently made a 
machine, which is being tested before being placed on the 
market. 

The Syracuse Chilled Plough Company, New York, 
make a macadam plough which is drawn by horses. 

Rutty’s machine (Fig. 1)is manufactured by Mr. G. G. 
Rutty, St. Leonards-street, Bromley-by-Bow, E. Its 
general features are shown on theillustration herewith. It 
consists of a heavy cast-iron box A, supported at each side 
on a wheel B, rotating on the main axle R; strong brackets 
C are attached to each end of the cast-iron box support- 
ing bosses D, which are bored and screw-threaded ; 
through these screwed bosses pass the depth-regulating 
screws E, of the depth gauge wheels F. The ends of the 
cast-iron box are not set at right angles with the sides. 
At the front and back lower corners H of the cast-iron 
box there are three square sockets J to receive steel teeth 
K ; screws L are fitted to hold the teeth, draw-links M 





axis of the machine; they are raised and lowered by 
quick-threaded screws E. The tool sockets pass com- 
pletely through the bottom of box A, consequently the 
tools can be made of considerable length, and waste of 
steel, due to short ends, is greatly reduced. The main 
axle R is fitted to slide in the direction of its length; this 
enables the wheel B to be tucked into recess 8, in the side 
of box A, when the scarifier is working close to a kerb. 
In the diagram the side of the machine which, when at 
work, is kept nearest the kerb is shown. The first cut is 
usually taken along the crown of a road, and the work is 
continued towards one side; when that side has been 
reached the scarifier is turned round, and scarifying pro- 
ceeds on the other half of the road. ; 
Voysey and Hosack’s patent macadam road scarifier (Fig. 
2) is manufactured at Rochester by Messrs. Aveling and 
Porter for the Road-Breaking Company (Voysey and 
Hosack’s Patent), Limited ; it consists of a massive cast- 
iron frame A, supported within another iron frame B in 
such a manner that the hinder end of the internal frame 
A, hereafter called the tool barrel frame, can be 
raised or lowered by means of a regulating screw 
C; it can also be traversed within the external 
frame B, from side to side of that frame. The 
front ends of the external frame are fastened to 
the tender of a road roller by means of a shaft, 
hereafter described as the pivot shaft, passing 
through both sides of the frame and brackets EK, 
on the tender of the roller. This shaft forms a 
pivot around which the roller and the machine 
may rotate to accommodate themselves to uneven 
surfaces, &c. To this shaft are keyed two pitch 
chain wheels (not visible in the diagram). The 
hinder end of the external frame is supported at 
each end by a small road wheel H. A short dis- 
tance to the rear of the pivot shaft is a square 
steel shaft J, running in a bearing on each side of 
the outer frame ; the axis of this shaft is the centre 
of what may be described as the hinge connecting 
the tool barrel frame A with the outer frame B. 
Two pitch chain wheels (not seen in the diagram) 
are mounted on this square shaft, one fixed and one 








Fig. 2. 


are Speenge for drawing the machine. The teeth are 
usually set an angle of about 60 deg. with the road, and 
are regulated as to the depth of cut by turning the regu- 
lating screws by means of the handles N. The machine 
is drawn by a rolleror traction engine ; it is not provided 
with steering gear, experience having proved such gear to 
beunnecessary. Themachine is drawn forward and back 
over the surface to be broken up, taking a fresh track 
each time the work is traversed. The teeth in operation 
are those at what, for the time being, is the leading end 
of the machine. In the spring of 1892 the author inspected 
one of these machines when in use by Mr. Rutty at Isling- 
ton ; it was employed in scarifying a granite macadam 
road ; it was drawn by a traction engine of about 8 nominal 
horse- power, and most effectually,broke up the macadam to 
a depth of about 4 in. A considerable amount of time was 
lost in the use of the machine by the necessity for discon- 
necting the traction engine from one end of the ‘‘scarifier,” 
and turning the engine completely around previously to 
its being connected to the other end to make the return 
cut. ost of this time could be saved by the simple ex- 
pedient of fitting the engine with draw gear at both 
ends. The machine illustrated ia Fig. 1 in this column 
shows Mr. Rutty’s most recent machine; this is a 
greatly improved form of the machine which the author 
saw at work. 

In the improved machine it will be noticed the depth- 
regulating wheels G are held rigidly in line with the 





sliding. At the hinder lower corners of the tool barrel frame 
are bearings K, in which the shaft L, of a heavy tool barrel 
M, rotates. To one end of this shaft a drive chain wheel 
N is keyed. The tool barrel consists of a series of cast-iron 
discs P, keyed on the above-mentioned shaft. These discs 
have radial notches of such a shape that when side by side 
sockets are formed of the shape of the steel tools or knives 
R, which break up the road surface. Bolts fitted with nuts 
ed through the several discs from end to end of the tool 
arrel ; when these bolts are tightened the whole of the 
tools are keld with great rigidity in the sockets. By 
slackening the bolts the tools are easily removed. The 
tools are arranged in spiral lines around the barrel ; their 
number depends on the power of the traction engine 
or roller, and on the hardness of the macadam operated 
upon. The tool barrel T rotates in a direction opposite to 
that of the travelling wheels; it is driven by a series of 
three endless pitch chains, extending from a chain wheel 
keyed to the crankshaft of the roller to the chain wheel on 
the shaft of the tool barrel. With this machine there is 
no loss of time caused by uncoupling and recoupling at the 
end of each cut. The machine works with equal effici- 
a whether being drawn or pushed by the roller. 
he transverse motion of the tool barrel enables the 
machine to break up macadam to within a short distance 
of the kerb on each side of a road. Messrs. Voysey and 
Hosack’s machines are made in various sizes, to suit the 
rollers with which they are to work. Recently the author 
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saw one of the earliest examples of these machines at 
work at Hendon, breaking up a thoroughly solid granite 
road. It was attached to a 15-ton roller fitted with a com- 
pound engine; the roller at the time was mounted on 
traction engine wheels. The road surface was being 
broken up in the most thorough manner to a depth of 
about 34 in. This work was being done at the rate of 
about 300 superficial yards per hour. During the time 
he watched the machine at work the exigencies of the 
ordinary traffic along the road caused several stoppages, 
and consequent loss of time. He did not observe any 
stones thrown more than 2 ft. or 3 ft. by the machine. The 
length of carriageway operated upon was about 400 yards 
by 8 yards, consequently the work was reasonably 
straightforward, but for the unavoidable stoppages above 
mentioned. The roller, with apparatus in full cut, was 
reversed as quickly as when oot without the machine. 

Messrs, Voysey and Hosack have informed the author 





insures a similar rotation of the other. At each end of 
Jackson’s scarifier a massive tool- box K is strongly 
mounted on a horizontal pivot ; they are raised or lowered 
by levers L, conveniently placed at one side of the 
machine. This arrangement allows of the tools M being 
quickly lifted out of the road being scarified when a man- 
hole cover or other such fitting is in the path of the 
machine. The author has fitted a 10-ton Aveling and 
Porter roller, with draw gear, to draw the “‘scarifier” 
from either end. This arrangement causes a great 
saving in time over the method he has seen adopted 
elsewhere of turning the roller or traction engine 
around when reversing the cut. To enable the “ scari- 
fier” to work close up to the channels on both sides of a 
road, the draw gear should be so arranged as to permit of 
the machine being drawn in line with the path of any 
point in the width of the steam roller or traction engine 
employed. 




















necessary to break up gravel or flint roads previous to re- 
coating, unless a road has simply got rough in wear, and 
a slight coating only of new material is required. Where 
limestone or granite has been used, the old surface is in- 
variably broken up before re-forming and re-coating. To 
do this by manual labour in either limestone or granite, 
the cost, including that of sharpening picks, averages 1jd. 
per square yard. At this price the work is not done in 
such a way as to enable the road materials to be raked 
into form, but sufficiently only to form a bed for the 
reception of new material. When the author had granite 
macadam broken up as effectually by hand-picking as if 
done by the scarifier, he found the cost, including that of 
sharpening picks, amounted to 14d. per square yard. 
With J ackson’s scarifier, drawn by a traction engine, the 
cost averages ;’,d. on either limestone or syenite. This 
price includes hire of traction engine, for which, with its 
attendant, the sum of 6s. per hour is paid, alsofuel, wages 
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that one of the most important points about their scarifier, 
is that it will work with a smooth wheel engine or roller. 
It is obvious that in this machine the power required to 
break up the road is not transmitted from the surface of 
the roller or traction engine wheels through the draw- 
bar, but direct from the driving shaft of engine to the 
driving shaft of the scarifier by means of pitch chains. 
The machine is so balanced as to throw very little weight 
on the roller working it. 

Jackson’s scarifier (Fig. 3) is somewhat similar in general 
design to Rutty’s. It is manufactured by Messrs. Goddard, 
Massey, and Warner, of Nottingham. The author intro- 
duced one of these machines into Reading in July, 1892. 
The wheels A at the ends are fitted for steering purposes 
only ; they are swivelled simultaneously as follows: to the 
tops of the shanks B carrying these wheels are keyed 
wormwheels C, into which worms D are geared ; on each 
of the two short shafts E, carrying the worms, a pitch 
chain wheel F and handle G is keyed ; a pitched endless 
chain H passes over the two chain wheels. By this 
arrangement the rotation of one of the chain wheels 








Sechen 


For traction purposes one of Aveling and Porter's 
6 nominal horse-power traction engines has also been 
used. This engine has been found more convenient and 
reliable for the purpose than a 10-ton roller. The author 
has found that a 10-ton roller, whilst amply sufficient to 
draw Jackson’s scarifier through a gravel or flint road, or 
a similar road faced with a thin coat of granite, cannot 
be thoroughly relied upon to draw it through well-con- 
solidated "ng or limestone macadam. In such cases a 
15-ton roller with road wheels, or a traction engine not 
smaller than 6 to 8 nominal horse-power, should be us 
Good results have regularly been obtained in Reading 
with a 6 nominal horse-power traction engine, but the 
work has been done with no reserve of power. With 
sufficient tractive power no difficulty has been experienced 
in thoroughly breaking up hard granite macadam, pre- 
viously soaked with water, at the rate of 300 superficial 
yards per hour. The traction engine or roller employed 
to draw the machine, together with the machine, only 
require one attendant in excess of those necessary for the 
engine or roller, In Reading it has not been found 








of flagman and scarifier attendant, cost of water cart and 
of sharpening tools. During the past twelve months the 
machine cost nothing for repairs ; during that period it 
broke up many thousands of square yards of limestone 
and granite macadam. This machine does not cause 
stones to fly about ; it weighs 34 tons. The tools consist 
of square bar steel cut off to lengths, and drawn to a 
tapered point. 

4 cwt. of steel tools have done all the road-breaking in 
Keading for one year; thoroughly good cast tool steel is 
used. The tools cost 11d. per pound. It is a curious but 
easily explained fact that the tools wear out more rapidly 
when operating in comparatively weak gravel or flint 
roads than in much more compact and — pag or 
limestone roads. The author has experimented from time 
to time with the object of arriving at a more efficient form 
of tool, and thinks he has succeeded in his endeavour. 
The depth of cut is regulated by raising or depressing the 
tools separately in their sockets, packing pieces and tet 
screws being provided for the pape. © author has 
dispensed with the steering gear of the “ scarifier ” in his 
charge, and fitted the end wheels as depth regulators (see 
Fig. 4). In making these alterations the author has 
adapted parts of the original ‘‘scarifier” so as to be 
available for the desired purposes. 

The Wallis road-pecking machine (Fig. 5) is manufac- 
tured by Messrs. Wallis and Steevens, Basingstoke. It con- 
sists of a strong frame A, securely fixed to the tender of a 
road roller ; this frame supports a three-throw crank B, 
driven by steel toothed gearing from the crankshaft of 
road roller; to the bottom of the frame are pivoted the 
front ends of a pair of radius links D, which are sup- 

rted or slung near their back ends by a toothed rack 

i, which is raised and lowered by tooth gearing F, sup- 
gocted on brackets G, at the back of the tender. 


oining the back ends of the radius links. is a shaft or 


ed. | pivot H, which carries three swing links J. To the three- 


throw cranks B, the connecting-rods K, of three oscillat- 
ing pneumatic cylinders L, are attached ; these cylinders 
are pivoted to the swing links at M. A proper toolholder 
N is provided at the back of each cylinder; each tool 
is so secured that should the apparatus be subjected to 
abnormal stress a bolt R breaks and the tool is liberated. 
The tool is easily and quickly re-secured. The pneumatic 
cylinders play a very important part in this machine; 
acting as cushions, they have the effect of cutting off 
direct connection between the three-throw crank and the 





4 
! 
i 
it 
" 





498 


ENGINEERING. 


(Apri. 13, 1894. 








picking tool, consequently this crank is not subject to the 
sudden jars it would have to bear were there direct con- 
nection between it and the picking tool operating on the 
road surface, The pneumatic cylinder permits the pick- 
ing tool to make strokes of varying length, notwithstand- 
ing that the piston working in the cylinder has a constant 
stroke. This attribute, amongst others, has the following 
effect: should the first blow of a picking tool be not suffi- 
cient to penetrate the road surface, the air confined 
between the falling piston and the cylinder bottom is 
compressed somewhat more than when the tool makes its 
normal stroke, but no jar is imparted to the machine ; 
sucoseding strokes penetrate the surface. This machine 
is correctly described as a pecking machine; excepting 
that it has a slight digging action, its operation is pre- 
cisely that of a pick. In some experiments tried by the 
author with this machine in Reading, the machine was 
attached to a 10-ton Wallis and Steevens’ road roller; it 
easily broke up the hardest Guernsey granite macadam 
which he could find in Reading. It did not appear to 
affect the ease of working whether the road operated upon 
was thoroughly soaked with water or quite ty 

When — a ‘‘scarifier” the author has found it 
essential to have the road thoroughly soaked with 
water. The illustration does not show the casing 
around the apparatus; this casing consists of stout 
sheet iron or steel, lined with thick canvas or cocoanut 
fibre. This casing is necessary, as the picks cause stones 
to scatter. The author has not had one of these machines 
under his charge, consequently he cannot say how it 
would behave in regular work, but having had some ex- 
perience with pneumatic ore-stamping machinery doing 
very rough, trying, and somewhat similar work, he sees 
no reason ed this power-driven road pick should not 
wear well, e work done by it is of the most thorough 
and satisfactory character. It breaks a small proportion 
of the stones in the macadam operated upon, but stones 
are not crushed by it; the stones it breaks are usually the 
larger ones. This feature of the machine is considered to 
be advantageous rather than otherwise. A 10-ton roller 
with Wallis’s road-pecker attached required the services 
of a driver and one assistant ; it broke up from 300 to 390 
superficial yards of hard Guernsey granite macadam per 
hour. Probably with extended experience 400 yards an 
hour might regularly be broken up by it. 

This machine has the following characteristics: 1. It is 
attached to and is entirely supported by the rollar. 2. It 
does not in any way interfere with the ordinary uses of 
the roller. 3. For patching it is instantly available for 
loosening macadam in low places ; after new material has 
been applied, the roller carrying the road pick can at once 
proceed to roll such material in. 

Since the preceding description of Messrs. Wallis and 
Steevens’ road pick was written they have introduced a 
machine on the same principle oy | on its own road 
wheels and drawn by a road roller (Fig. 6). The crankshaft 
is actuated by a three-cylinder engine supplied with steam 
from the boiler of roller. The following is a brief de- 
scription of the parts: A is the tender of a steam road 
roller. B is a bracket bolted to the tender. C is a cross 
spindle, — for the rise and fall motion of the 
machine. D is the drawbar, with two bosses which take 
thespindle E, allowing of a side motion to the machine. 
The spindle E is attached to the frame F. The machine 
is carried on two road wheels G. H is a three-cylinder 
engine, to which steam is conveyed by steam pipe and patent 
flexible tubing, from the boiler to the inlet marked ‘‘steam 
inlet,” and conveyed to the chimney of the roller in a similar 
way from the outlet marked ‘‘ exhaust outlet.” The engine 
drives direct on to a three-throw crank I, each throw of 
the crank driving one pneumatic peck head J. For clear- 
ness inthe diagram only one pneumatic (ae? is shown. 
The crankshaft is fitted with a flywheel K, and stop valve 
and governors to regulate the speed ; these fittings have 
not been shown. The pneumatic peck cylinders J are 
driven by the connecting-rods L, and pivoted from the 
countershaft M, and held in their places by rocking levers 
N. The action of one revolution gives the pecking 
motion which is represented by one curve O, as shown. 
Two curves are given for the pecked line, showing how 
one impact laps the previous one. There is a countershaft 
carrying two rack pinions, which gear into two racks Q, 
the raising motion being through the handle and pinion 
R, which is locked by the lever 8S. This gives a very 
quick and easily handled raising and lowering motion. 

Henderson’s machine (Fig. 7) is manufactured for Mr. A, 
J. Henderson, C.E , District Surveyor of the Kingston 
Highway Board, Surrey. It consists of a strong iron 
frame A, approximately triangular in plan, supported at 
the front by two wheels B; the axle C on which these 
wheels revolve is held in elongated staples D ; either end 
of this axle can be raised or lowered by means of one of 
the two sets of worms, wormwheels, and screw gears E. 
Under the centre of the back of the triangular frame a 
crutch F is pivoted, in which revolves a wheel G. The 
machine is drawn by means of a draw ar H, on each side 
of the front of the frame. Through holes in the front 
ends of these drawbars are pa: stout vertical bars, 
strongly attached to the hind corners of an ordinary 
10-ton roller. The scarifying or drilling tools K, operat- 
ing on the macadam which is being broken up, consist of 
1}-in. diameter round iron, steeled at their points, which 
are wrought sharply conical, and turned at their other 
ends to fit the recesses in the drill sockets L, in which 
they are held by split cotters. The drill sockets and 


spindles, nine in number, are carried in proper bearings | pe 


in a girder M, supported at each end by the framing of 
the machine. To the top of each drill spindle is keyed a 
bevel wheel N, which gears into one of nine bevel wheels 
O, keyed to the horizontal shaft, which runs in bearin 

in the sides of the frame. This shaft is driven throug 

the train of toothed wheels Q, R, S. On the shaft T, to 
which wheel R is attached, a belt pulley is keyed. This 





pulley receives motion through a belt which connects it 
to the flywheel of road roller. The depth-regulating gear 
E enables the adjustment of the scarifying tools K to suit 
the camber of a road where the trot fall sharply to 
the channels, At each end of the shaft U is a clutch, 
gearing into a worm; the shaft has a handwheel at its 
centre. The rotation of the handwheel rotates either or 
both of the worms at the will of the attendant. The 
weight of this machine is about 2} tons. 

he author saw one of these machines at work near 
Wimbledon during the past autumn. It was being drawn 
and driven by an Aveling and Porter 10-ton roller, 
mounted on ordinary rollers; the material operated upon 
was granite macadam, which had not, the author was in- 
formed, been disturbed for some seven or eight years. 
The machine broke up this macadam in a most effectual 
manner, and did not cause any pieces of stone to fly about. 
The macadam had previously been onan gg A watered, 
and the surface had become somewhat greasy. In one place 
the roller was not able to pull the apparatus through at 
the first trial, but on reversing and getting a fresh start 
the hard piece was broken up. Mr. Henderson states 
that since he put the first of these machines to work in 
his district, it has displaced hand labour in breaking up 
roads. He considers the machine will do as much work 
as 100 men. The author did not see an attempt to break 
up macadam with this machine with the drilling ap- 
paratus out of gear, but was informed that it failed in its 





in the diagram illustrating Fowler’s system is, as far as 
the author is aware, distinctly novel as — to road 
scarifying ; it enables a road roller or other engine to 
exercise almost double the tractive force due to direct 
coupling at one-half the speed. It will be seen that 
Fowler’s patent scarifier is worked by means of a wire 
rope, one end of which is attached to an ordinary steam 
road roller. This rope passes around a horizontal pulley of 
large diameter on the scarifier, and back to a claw anchor 
fixed at any convenient position in the roadway. Messrs. 
Fowler and Co. state that a width of 3 ft. of hard mac- 
adam can be broken up at one cut by this instrument when 
pulled by an ordinary steam roller ; at the same time the 
road which has already been broken up and re-formed is 
being re-rolled. It will be seen that where this is the 
case, the roller is employed in ‘‘breaking up” and 
‘* rolling” at the same time. The teeth or tyres can be 
raised or lowered, and the scarifier steered in any direc- 
tion by one man. 

A scarifier, described as a pavement plough by its 
manufacturers, is made by the Syracuse Chilled Plough 
Company, New York. This scarifier is drawn by four to 
eight horses. The handles are provided with fenders to pro- 
tect the operator’s hands, and at the same time to protect 
and strengthen the handles. The shoe is adjustable in 
two ways: it is raised and lowered by changing the bolts ; 
it can be turned completely around, one side having a 
pointed nose while the other has a more blunted one. 
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ome unless the scarifying tools or drills were rotated. 
ne great advantage of the rotation of the tools is that 
they keep themselves sharply pointed. To save stretch- 
ing, slipping, &c., of the drill-driving belt between the 
flywheel of roller and the scarifier, a cover should be pro- 
vided for it. _Henderson’s machine has, up to the present, 
been arranged to operate when travelling in one direction 
only, that is, when the roller drawing it is going forward. 
When the end of cut is reached the scarifying tools are 
raised and the roller proceeds, tender first, pushing the 
scarifier back into position to commence another cut 
parallel to the previous one. It depende on the hardness 
of the macadam being operated upon whether all the nine 
drills, or a portion only of them, are used at once, 
Fowler’s machine (Fig. (J is made by Messrs. John 
Fowler and Co., engineers, Leeds. The author has not 
been so fortunate as to see one of these machines at work ; 
in fact, they are only in the experimental stage at present ; 
Messrs. Fowler and Co. have, however, supp ied the 
following description of their machine: It ‘‘ resembles 
in many respects implements heretofore made for 
cultivating land ; it is adapted to be drawn to and fro 
along the road by ropes led to it from a winding engine. 
The machine consists of a frame supported by a steerin 
wheel in front, and a pair of larger wheels on a crank 
axle in rear. Near the fore end of the frame a rope lever 
is provided ; the hauling and trailing ropes are attached 
to this lever. When the direction of traction is reversed 
the rope lever swings over, and in so doing turns the 
cranked axle partly round, and thereby lifts the rear part 
of the frame. i 
released when the frame is wanted to descend to its 
working position. The tools which penetrate the surface 
of the road are triangular pieces of hardened steel ; they 
are set in sockets prepared for them in the underside of a 
massive casting or sole-plate, which is fixed to the frame 
and extends across it from side to side beneath the axle. 
Each tool has two cutting angles, and one is held in the 
socket whilst the other is at work. A locking screw 
retains the tool in the socket. The number of teeth may 
be varied, but four is a convenient number. This im- 
lement may also be used with a traction engine.” Messrs. 
owler state that experiments which have been made 
with this machine have been very satisfactory. The 
author gives an illustration of this machine above. 
Whether the use of rope traction would prove less or 
more objectionable than the use of a roller or traction 
engine for drawing a scarifier, appears to the author to 
depend to a great extent upon whether traffic is to be 
rmitted or not in the road being scarified. If the road 
is to be kept open, unless it be a wide one or not a busy 
one, it seems probable that rope traction would be found 
objectionable. The author would be glad to elicit opinions 
on this point. ’ 
Since the above particulars respecting Messrs. Fowler’s 
machine were written, they have supplied the author with 
additional information. The method of traction shown 


The axle is retained by a catch, which is | 





It is found that in some work the sharp nose is the better, 
in other work the blunt one is more suitable. The 
scarifier tool or point is an adjustable and double re- 
versible bar steel point. It can be turned end for end and 
bottom for top. In turning the latter way it sharpens itself. 
It can be made longer or shorter by taking off the plate 
that is on the side of the beam; this will allow the bolts 
holding the point to be got at, By taking out these bolts 
the point can be pushed forward or drawn backward, 
several holes being provided giving a choice of positions 
in which the point may be held. ‘The Syracuse Company 
also make somewhat similar pious or scarifiers for 
heavier and for lighter work. hat described costs 
61. 5s. at Syracuse, New York; its makers say that it is 
especially adapted for tearing 7 cobble stones, macadam, 
&c. It weighs about 2} cwt. The author has not been so 
fortunate as to see one of these ploughs in operation, but it 
appears to be asuitable tool for use in districts where steam 
— for haulage is not available, or where horse hire is 
cheap. 

With regard to the general results arising from the use 
of suitable machines for breaking up roads, the author’s 
experience has proved to him that such work can be done 
much more thoroughly and quickly than by manual 
labour, at a cost which has not amounted in the average 
to more than half that of manual work. With the 
scarifiers, including Henderson’s machine, stones, chips, 
&e., are not projected through the air at all; with 
Voysey and Recoce’ machine, stones, &c., are not 
projected more than 2 ft. or 3ft., and not in such a 
manner as to cause inconvenience or danger; with the 
Wallis road pick all the stones which are projected are at 
once stopped by the padded casing which incloses the ap- 
paratus. Consequently it will be seen that one of the great 
inconveniences and dangers constantly arising when 
hand picking is being done is avoided by the use of either 
of the machines described. By the aid of a machine, 
work can be carried on at night time as well as by day, 
only ordinary hand lanterns being required to show the 
depth of cut, &c. In refacing rough roads which have 
sufficient, or nearly sufficient, metal ag them, a road- 
breaking machine is most valuable. In most towns it is 
not possible to obtain sufficient men experienced in road- 
picking to break up a at a rate approaching the 
8 of machine work. In conclusion, it is hoped that 
the reading of this paper may give rise to a valuable dis- 
cussion, and to the collection of further information on 
‘*Machinery as Applied to the Breaking up of Macadam,” 
which of necessity is a subject of considerable interest to 
engineers and surveyors who happen to have considerable 
lengths of macadamised roads under their care. 





BELGIAN TURNTABLES.—The La Hestre Company has 
just submitted a tender for three locomotive turntables of 
56 ft. diameter at 282/. 12s. per table. The highest tender 
delivered was 341/. 19s. 3d. per table. 
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STRESS AND STRAIN IN THE STRUC- 
TURE OF VESSELS. 


On the Relation between Stress and Strain in the Structure 
of Vessels.* 


By Messrs. T. C. Reap and G. Sransury, Assistants to 


the Chief Surveyor, Lloyd’s Register of Shipping. | as cases have come under our notice in which results ob- | a 


Members. 


Tue effects of known stresses on vessels, and on parts of | lated results, we have thought the comparison may be of | 


vessels, such as beams, frames, &c., are usually estimated 
by means of certain well-known formule, an investiga- 
tion of which can be found in all standard text-books on 
applied mechanics. Of these formule, the most useful, 
as regards the parts acting as beams, under forces which 
tend to bend them, are generally given in the form 








| 


}assumed for E was too small. It may, however, we 


| second, and the formula will not hold rigidly in the first | by actual experiment, it may be inferred that the value 
case. | 


When the stress and strain on the a ag structure | think, be safely assumed that for solid sections, such as 


| of a vessel are considered, regarding t 


e vessel as a channel and Z-bars, the calculated defiections obtained by 


gate. it is easy to see that a discrepancy between calcu-| using the value E = 10,000 tons will not differ to any 


ated and actual results may very probably exist ; and, 


| SPpresiable extent from those obtained by experiment, 
nd which occur in practice, provided the limit of elas- 


tained by experiment may be compared with the calou- | ticity of the material is not exceeded. 


interest to the members of this Institution, 


It will be noticed, by comparing the results obtained in 
/cases 6, 7, and 8, that, as the thickness increases, the 


Commencing with the simplest cases, the aioe are actual deflections compare more favourably with those 
rom 


the deflections which have actually been obtained 
careful experiments with beams of the following sections, 
| as —_ red with those obtained by the use of for- 
mula (2) : 


1. Steel frame (5 in. by 3in. by -'; in.) and reverse frame | 


obtained from the formula, a result which is doubt- 
‘less due to the greater resistance of the section of 
greater thickness to tripping, and thus avoiding the 
stresses, 

The built sections, illustrated in cases 1 and 2, as before 


|(3in. by 3in. by 4$in.), riveted together in the usual | remarked, do not give such good results as the solid 


| manner, the ends supported, but not fixed in direction, 
| on bearers 7 ft. apart, and loaded in the middle— 
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'sections. The same modulus of elasticity was assumed in 
| each of these cases, in one of which the material was iron, 
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p is the stress at any particular point ; . 

y the distance of the point from the neutral axis ; 

M the bending moment of the impressed forces ; 

I the moment of inertia of the section of the beam 
through the point, and perpendicular to the 
neutral axis, about a line through the neutral 
axis at right angles to the forces bending the 


beam ; 

E the modulus of elasticity of the material of which 
the beam is composed ; and 

p the radius of curvature of the neutral axis of the 
beam under the load considered. 


From this formula is deduced that for the deflection of 

any point of the beam : 
d?y_ M 
ons et SS 

These formule are based on certain assumptions, and 
while these assumptions hold, the results will agree with 
those obtained by actual experiment, if the correct value 
of the modulus of elasticity be known. 

Among the assumptions made in arriving at these 
formule, we would draw attention to that in which the 
material of the section of the beam is taken to be con- 
tinuous, the longitudinal shearing forces between the 
layers into which the beam may be supposed to be divided 
being supposed to act continuusly throughout the section. 
In a beam or frame of solid section, such as a Butterley 
beam or a Z or channel bar, this will be the case; but 
when the beam is composed of different parts riveted 
together this assumption is not correct, and the results 
obtained from calculation and from experiment may be 
ex — to differ, 

hus, in the transverse framing of a vessel where the 
usual frame and reverse frame are adopted, the longi- 
tudinal shearing stresses are communicated from the 
frame to the reverse frame through the medium of the 
rivets ; and, therefore, instead of a force acting on each 
particle of the longitudinal section at A B (Fig. 1), it acts 
on the rivets only. 

Thus, if each of the bars in Fig. 1 is + in. thick, 
and the rivets are { in., spaced seven diameters apart, 
the stress that in the composite beam is borne by one { in. 
18 resisted in the Z-section by an area of plate of 
7 x & x ws = 2.45 square inches. Strain in the first case 
is, therefore, different and probably larger than in the 





* Paper read before the Institution of Naval Architects. 
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Actual deflection under a load of . 
10tons ... des a — ae .87 in. 
Deflection as calculated by formula (2) ri oe 


2. Iron frame (5in. by 3 in. by 1s in.) and reverse frame 
(3 in. by 3 in. by ys in.), tested as in first case— 


Actual deflection under a load of 
10 tons ... wi ee a a ie 
Deflection as calculated by formula ... Os 


3. Steel Z-frame (5 in. by 3 in. by 3 in. by % in.), tested 
as in first case— 


Actual deflection under a load of 
8tons... Fe ae Ry a .62 in. 
Deflection as calculated by formula ... a se 
4, Steel Z-frame (5 in. by 3in. by 24 in. by = in.), tested 
as in first case— 
Actual deflection under a load of 
6tons... ae +5 be nas .5 in. 
Deflection as calculated by formula ... Ps 


5. Steel channel bar (6in. by 24in. by 24 in. by + in.), 
tested as in first case— 


Actual deflection under a load of 
tons... aaa cet was dea 5 in. 
Deflection as calculated by formula ... ae as 
6. Steel channel bar (10 in. by 34 in. by 34 in.), web 
44 in., and flanges 4% in., supported at the ends, but not 
tixed in direction, on bearers 12 ft. apart, and loaded in 
the middle— 


Actual deflection under a load of 
8.2 tons ... sk tea on ie .43 in. 
Deflection as calculated by formula ... 46 ,, 
7. Steel channel bar (10 in. by 34 in. by 34 in. by 4} in.), 
tested as in case 6— 
Actual deflection under a load of 
8.2tons ... ye He ane po .39 in. 
Deflection as calculated by formula ... Aw 
8. Steel channel bar (12 in. by 34in. by 34 in. by 4% in.), 
tested as in case 6— 
Actual deflection under a load of 
10.2 tons... os a -_ i .43 in. 
Deflection as calculated by formula ... > 
In each of the foregoing cases the modulus of elasticity 
has been taken as 10,000 tons. From the fact that some 
of the calculated results are greater than those obtained 








and in the other steel—and it will be seen that in each 
case the actual deflection was considerably greater than 
that obtained by calculation. It may, however, be re- 
marked in passing, that although these built frames 
show a proportionately greater deflection under a given 
load than bars of solid section of the same depth, having 
the same moment of inertia, the ultimate strengths of 
these bars do not follow the same rule. Thus the frame 
in case 1 had a deflection of .7 in. under a load of 8 tons, 
as compared with a deflection of .62 in. of the Z-bar in 
case 3 under the same load ; the calculated deflections in 
these cases being .56 in. and .60 in. respectively. The 
load, however, in case 1 reached 12 tons before failure 
occurred, when the deflection became nearly 3 in., while 
the Z-bar in (3), which, it will be seen, has a moment of 
inertia only slightly less, had a deflection of over 4 in. 
under the same load. Thus, up to a load of 8 tons, the 
solid section showed the best results, and beyond this, 
the built section, having the same moment of inertia, 
buat a greater area, offered the greatest resistance to 
bending. } 

Passing now to the consideration of the relation 
between the actual deflection and the estimated deflection 
of loaded vessels, we have particulars of two cases in 
which it has been possible to make this comparison, the 
vessels having been carefully sighted before and after 
loading, and full details as to the weights and posi- 
tions of the loads taken on board noted. The first 
of these is a vessel of the following register dimensions: 
347 ft. by 45.6 ft. by 27.2 ft.; and the load amounted 
to nearly 5000 tons, placed mainly in the midship part 
of the vessel. A diagram aaa showing the position 
of this load is given in Fig. 2, while the line 66 
in the same diagram shows the corresponding buoyancy 
curve, being the difference between the light and load 
displacements of the vessel. On account of the broken 
character of the weight curve, it was found more conve- 
nient to estimate the bending moments due to the load 
and buoyancy separately at different parts of the length, 
then to construct a curve of shearing force, and integrate 
it in the usual manner. 

The load moment curve is shown by the line c ¢ c (Fig. 
2), and the buoyancy curve b b b, integrated twice in the 
usual manner, gives the buoyancy moment curve d dd in 
the same figure. The difference between these curves 
(cccanddd d)at — point represents the actual bending 
moment on the vessel at that point. It will be noticed 
that as the deflection due to the load only—and not the 
total deflection dus to the weight of vessel and load—was 
obtained by sighting, the bending moment dealt with is 
only that due to the load and the buoyancy between the 
light and load lines, B 

he moments of inertia of sections of the vessel at 
different points of the length were then estimated ; and 
from the results a curve was obtained from which the 
moment of inertia of any section could be found. 

In estimating the moments of inertia of the different 
sections, a modification from the usual practice was 
necessary, in that the stiffness of the vessel was being 
estimated, and not the stress at any point. It is the 
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common practice in making this calculation to reduce the 
area of such parts as are in tension by one-seventh, to 
allow for the reduction of area due to rivet-holes in way 
of the frames. In the case under consideration the re- 
duction was not made; for, of the 24 in. spacing of 
frames, less than 1 in. was of this reduced area, the 
remainder being of unpunched plating, except at the 
butts. The slight error here introduced of neglecting the 
reduction in the area of ‘egos 2 at the framing is more 
than compensated for by the omission of that part of the 
deck at the middle line, between the hatchways, and also 
the casings, &c., in the ’tween-decks, These items would 
not be considered in an ordinary strength calculation, as 
the weakest section would be clear of them. On the 
whole, therefore, the moments of inertia used were some- 
what less than they should have been; but the percentage 
error from these approximations would be very small. 
The values to be given to thin iron or steel plating and 
wood decks were taken from the Board of Trade Load 
Line Memorandum as representing the opinions of the 
Board’s officials and of the different Register Societies, 
and are probably not far from the truth. Having on 
these assumptions obtained the curve of moment of 
inertia, each ordinate of the moment curve was divided 
by the corresponding ordinate of the moment of inertia 
curve, and the results plotted, as shown by the linea aa 
(Fig. 3). If the ordinate of this curve be designated by 
the variable z, then ss 
Sree, ss ae 
dx* (3) 

showing that the second integration of this line will give 
the deflection of the vessel at each point of its length. 

Its first integration is given by the line d d d, the ordi- 
nates of which give the actual curvature of the vessel at 
each point; and the integration of this line is shown by 
the line ¢ e e, which, on an exaggerated scale, is the esti- 
mated form of the vessel under the load considered. 

To measure the actual deflection, it is necessary to 
introduce the integration constants. 

Thus, the second integration of 3 can be written, 


Ey=f frdetax+d ee 


Now, y = 0, when x = 0, and when x = /, the length of 
the vessel. Hence 
- / / cd x 
= 1 


jandb=0. . . (5) 


a 


If, therefore, a line be drawn from A to B, as shown in 
the diagram, the ordinates of this line represent the cor- 
rection, and the actual deflections of the vessel are to be 
measured from this line. 

The deflection of the vessel between the points P P 
was, from careful sighting, found to be 2.31 in., and the 
deflections measured from the line ee c are as follows: 


n. 

With modulus of elasticity assumed to be 12,000 = 2.18 
” ” ” 11,000 = 2.38 

” ” oo) 10,000 = 2.62 


Tt will be seen that with the value 11,000 for EK, a close 
agreement occurs between the deflection of the vessel as 
sighted and that obtained by the method here described. 

The second case we have considered is of a vessel of 
the register dimensions—300 ft. by 41.6 ft. by 21.2 ft. 

The load in this case consisted of about 2300 tons ; but, 
at the time this was being taken on board, about 500 
tons of water ballast were pumped out, leaving a net 
load of about 1800 tons. The disposition of this load is 
shown in Fig. 4, by the line aaa, the part below the 
base line representing the weight removed, and the part 
above the weight added. The method employed in this 
case was similar to that of the previous one, and the corre- 
sponding curves are similarly marked in Figs. 4 and 5. 
The actual deflection as sighted amounted in this case to 
.62 in., and the estimated deflection as follows: 


In. 

With modulus of elasticity assumed to be 12,000 = .48 
” ” ”» 11,000 = .53 

” ” ” 10,000 — .58 


These results practically confirm those obtained in the 
first case; and although we should have felt more con- 
fidence in our results had we been able to investigate the 
cases of several vessels, yet there appears to be good reason 
for supposing that the actual deflections of a vessel do 
not differ greatly from those obtained by calculation. 

Tn estimating the moments of inertia of the sections of 
these vessels, it has occurred to us that in making a 
strength calculation it would be nearer the truth to allow 
the full value to the area in tension, and then increase the 
results obtained by one-sixth. Thus, assuming the rivet- 
holes were 1 in, in diamater, and a 24-in. frame spacing, 
it is evident that the 23 in. of solid plating would deter- 
mine the position of the neutral axis, and the disposition 
of the stress in the plating of the vessel, and that at the 
frames, where the plating was perforated by rivet-holes, 
the stresses would adjust themselves to the reduced area. 

We have been led to make these calculations in view of 
the opinions that are sometimes expressed as to very con- 
siderable bending having occurred in vessels, while load- 
ing in still water, with unexceptionable distribution of 
cargo. The results we have obtained tend to prove that 
errors have occurred in the sighting when excessive 
sagging has been alleged, for we are convinced that well- 
built vessels, in which the continuity of longitudinal 
strength has been well preserved, do not under any 
ordinary condition of loading in still water sag to any 
serious extent, and the small deflections actually ob- 
served by Mr. T. Phillips, and recorded in the Transactions 
for 1891, we think, can be accepted as representing the 
condition of ordinary cargo-carrying vessels. 





AUTOMATIC LIFT FOR SEWAGE. 
CONSTRUCTED BY THE ADAMS PATENT SEWAGE LIFT COMPANY, LIMITED, LONDON. 











SANITARY engineers often find a difficulty in dealing 
with the sewage of riverside towns. From the upper 
parts the liquid will flow quite readily to the precipi- 
tation works or sewage farm, but that portion which 
lies on the bank of the stream suffers from want of 
fall. The choice lies between adopting a gradient 
so flat that the drains are not self-cleansing, and 
erecting a pumping station. The former alternative is 
in contradiction to all good practice, while the latter 
is usually strongly opposed, on the ground of expense, 
by the local authorities. Usually, economy decides 
the matter, and criticism is met by the promise of a 
flushing tank, or some similar makeshift appliance. To 
provide a remedy for this condition of affairs—a remedy 
that shall be both scientific and inexpensive—the Adams 
Patent Sewage Lift Company, of Old Queen-street, 
Westminster, and also of York, have devised the 
automatic apparatus illustrated above, and briefly re- 
ferred to on page 521 of our fifty-fourth volume, by 
which the fall of the high-level sewage is made to lift 
the low-level liquid to a sufticient height for it to flow 
away at a proper velocity. 

The high-level sewage accumulates in the chamber 
A until the latter is nearly full, when an automatic 
syphon discharges it suddenly into the air chamber B, 
compressing the air in the latter and driving it into 
the ‘‘ forcing sewage” chamber C. This latter cham- 
ber is at the time full of sewage which has entered it 
from the low-level sewer. The air pressure lifts the 
sewage in the cast-iron receptacle up the rising main into 
the outfall sewer D, in which it flows away by gravity. 

The intermittent action of the automatic syphon 
at A is valuable in securing a rapid flow, and also in 
reducing the period during which the apparatus is 
under pressure, so that small leaks, if such exist, 
become negligible. It is of a form brought out by 
Messrs. Adams, and is provided with an air relief 
pipe with a liquid seal. When the —_— is com- 
pletely submerged the water blows out of the air pipe, 
followed by the air, and the syphon comes into im- 
mediate and rapid action. The cast-iron chamber at 
B has its delivery sealed by an automatic valve, 
sc weighted that it will not lift until the whole 
contents of A have been received, and the air has 
been delivered to C. The valve then rises, and a 
rolling weight on a lever connected with its spindle 
moves inward, allowing the valve to keep up until 
the whole contents of the vessel have been eva- 
cuated. An air valve prevents the formation of 
a vacuum in B. The sewage - forcing chamber 
has a non-return valve to prevent the liquid being 
forced back into the adjoining brick sumph. 

The company have, we understand, already consider- 
able work in hand. The apparatus is one of great pro- 
mise, and of much interest to engineers who have to 
raise sewage from a low-level district. Where local 
conditions are favourable, the Adams lift can be readily 
installed. It is desirable that there should be an 
available head of liquid above some natural outfall, 
greater than the height of column to be raised, and an 
amount of liquid at this point equal to, or in excess of, 
that to be dealt with. But under certain circumstances 
the sewage may be raised in two or more lifts by an 
adaptation of the same apparatus. Although designed 
primarily to raise sewage at one point by sewage at 
another, it is evident that it may be adopted with 
equal advantage in many other cases, as for raising 











water from basements, for raising liquid chemicals, 
&c. The apparatus may be seen in operation at the 
offices of the company. 








AUTOMATIC PUMP LUBRICATOR. 

THE accompanying illustration shows very clearly 
the construction and method of operating the 
‘* Victory ” automatic pump lubricator, constructed by 
Messrs. O. Berend and Co., 61, Fore-street, London, 
E.C., so that little description is needed. The long 
lever shown to the right is connected with some 
reciprocating part of the machinery, and this works 
the shaft to which the plunger of the pump is con- 





nected. As the oil vessel is not under steam pres- 
sure, it is made of glass, and marked as shown in 
tenths, so that the consumption of oil isindicated, and 
thus a glass sight feed is unnecessary. The fine wire 
gauze protects the valve and plunger. The lubricator 
can be filled while the engine is working, for the pawl 
can be released and the plunger taken out by loosen- 
ing the nut at the top. The stroke of the plunger and 
the feed has a double adjustment, by adjusting the 
connecting link on the actuating lever, and by lengthen- 
ing or shortening the connecting link by the guides and 
nuts. Solid gun-metal castings have been used, and 
the fittings generally are nickel-plated, 
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‘6 ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPitepD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
e UNDER THE ACTS 1883—1888. 
The number of views given in the Specification Drawings is stated 
te a oer see Some One mentioned, the Specification is 
t illustra 
Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
Copies of Speci ‘ions may be obtained at the Patent Ofice 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
Th. ey yh of the acceptance of a complete 
poe: ‘fiat is, in each case, given after the abstract, unless the 
Patent has iven. 
the date of 


been sealed, when the date of sealing is gi 
Any person may at any time within two months from 
the advertisement 0, ‘ance of a complete specification, 
ive notice at the Patent Ofice of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 
GAS, &c., ENGINES. 

3122. J. A. Weyland, Stockholm, Sweden. Vapo- 
risers for Petroleum Motors. [2 Figs.) February 13, 
1894.—This invention relates to vaporisers for petroleum motors 
Two vaporising chambers are provided, one of which is heated 
by a flame, and the other during the working of the motor 
is heated by the products of combustion —— from the motor 
cylinder. The two chambers are located one behind the other, so 
as to constitute parts of the same conduit through which the 
petroleum must pass to reach the motor cylinder. One of the 
chambers is provided with a number of inner and outer flanges 
to absorb the heat, and is by means of a packing of non-conduct- 
ing material insulated from the adjacent parts of the conduit in 
order that the heating of the chamber may be more quickly 
effected. The other chamber consists of a pipe placed in a jacket 
with its ends tightly fitting it, so as to form in the jacket an 
inclosed space surrounding the chamber, to which there is an 
inlet and an outlet for the products of combustion from the 
motor cylinder. (Accepted March 21, 1894). 


GUNS, &c, 


20,903. S.V.Dardier, London. Explosive Projec- 
tiles. [7 Figs.] November 3, 1893.—This invention relates to 
explosive projectiles, and the object is to provide one in which 
the bullets for dispersal on explosion of the bursting charge 
are placed in holes formed in the wall of the projectile, 
and are distinct from the central cavity in which the burst- 
ing charge is contained. A is the body of the projectile, made of 
cast iron, and provided with a central cavity A', wherein the 
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bursting charge is placed. The longitudinal holes A? are 
formed in the wall of the projectile, and are made close to 
the exterior periphery to facilitate the breaking up. In 
them are placed bullets B, and to retain the pieces in 
aso the ends of the holes are closed by plugs C. When the 
ursting charge is ignited the sides of the projectile, teing 
weakened by the holes, are easily broken up, so that the frag- 
ments of the metal of the body and the bullets are scattered 
widely, (Accepted February 21, 1894). 


MACHINE TOOLS, SHAFTING, &c. 


16,216. F. Faunt and R. H. John, Birmingham. 
Axle-Boxes and [3 Figs.] August 28, 1893.— 
This invention consists of an axle-box A supplied with channels B 
in the roof and sides. The bearing C is provided with channels 


along the top and sides, and is perforated with holes for the dis- 



































tribution of the lubricant, 


4 The lubricator is providei with 
scoops, and is secured to the end of the journal of "ee axle, poe 


when revolving with the axle throws the lubricant up into th 
channels, along which it flows to the bearings, and ‘hanes to the 
journal through holes. (Accepted February 21, 1894). 


3876, A. Kearney, 8. Gall, and H. Sayer Ww 
. alker- 
on-Tyne. {4 Figs.) February 72, 1893. "This inven- 
re relates to a tool for drilling holes, and consists of a round 
ae of steel with four cutting edges which are set at right angler. 
he two inner edges are in advance, and take about half the cut, 


The drill is of spiral form, the outer part of the spiral being 


grooved at intervals. These grooves do not extend to the leading 
edge, thus preventing the outer cutting edge coming in contact 
with them at any time when being ground. The back outer edge 
of the spiral is rounded so as to prevent the cuttings when passing 
up the clearance part of the drill from coming in contact with 
the rimering part. The outer blades are ground first until they 
come in contact with the cutting edges of the inner blades, which 
are then ground to a sharp cutting edge with a little less angle 
than the outer blades, thus giving the inner ones a slight lead of 
the outer ones, and bringing the cutting edges at right angles 
with each other, also forming a true centre at the same time. 
(Accepted March 21, 1894). 


RAILWAY APPLIANCES. 

7863. A. G. Evans, London. Railway Signal Wires. 
(4 Figs.] April 18, 1893.—-This invention relates to means for 
compensating for the expansion and contraction of railway signal 
wires. If the wire between the signal and the apparatus contracts, 
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the pulley wheel cis revolved, the weight g rising and allowing 
for the contraction. If the wire expands, the weight g is lowered 
and the wheel revolved the requisite amount of travel. The chain 
attached to the weight g maintains its grip on the pulley wheel c 
by means of the recesses e. (Accepted February 28, 1894). 


STEAM ENGINES AND BOILERS. 


7331. S. Dear, Leeds, Yorkshire. Governors fot 
Steam Engines. (3 /iys.] April 10, 1893.—This invention 
has for its object to prevent steam engines from running faster 
than their regular speeds. A steam chest A is placed close to the 
engine, and is so arranged that the steam passes through it on its 
way from the boiler to the engines. Two discs D, E are interposed 
between the inlet and outlet and in the steam chest, the steam 
passing to the engines through apertures ormed in thediscs. The 
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discs are mounted face to face at the ends of two shafts which 
enter the steam chest at opposite ends by glands, the discs being 
close together although not in actual contact. One of the shafts 
is driven by the main engines and the other by a small engine 
capable of being easily regulated to the speed at which it is de- 
sired the main engines should run. The discs are formed with 
lugs to catch each other £0 that they can only travel on each other 
acertain distance. (Accepted February 28, 1894). 


E. G. Guyot, London. Connecting-Rods. 
(4 Figs.] April 20, 1893.—The object of this invention is to con- 
struct connecting-rods in which the crosshead and crankpin 
brasses are always in contact with their respective pins, so 
prevent knocking. A strap A is fitted over a small. brass 
B above crosshead pin ©, the ends of the strap extending 
downwards on each side of the onnecting-rod D, and forming 
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crankpin bolts Al, A. On the lower end of these under crank- 
pins is fitteda cap. On eachend of strap a short spiral spring is 
fitted, which is compressed against the cap by washers and nuts 
on the ends of enveloping straps. When the spiral springs are 
compressed a pressure is brought on top of the crosshead pin and 
on underside of crankpin, tending to pull these together, the 
connecting-rod merely acting as a strut between them. (Accepted 
February 28, 1894). 


MISCELLANEOUS. 
25,057. W. Rose and O. F. Volihard, Salford, Lancs, 
Hose-Whi Machines. [3 /igs.) December 30, 1893. 


dy pping 
—This invention relates to machines employed for whipping hose 
upon couplings and tubes, &c. The machine is supported , &. the 
headstock A. Inthe front bearing of the headstock is mounted 


a rotary sleeve B, longitudinal motion of which is prevented by 
the enlarged part b and the lock-nuts C. The sleeve is internally 
bony of the 

lle D passes 


screwed with a thread having a pitch equal to the 





convolutions of the wire in the whipping. A spin 
through the sleeve and the back beasts 


ng of the headstock. The 





forward part of this spindle is screwed to fit the internal thread 
of the sleeve, and is arranged so as to be capable of longitudinal 
motion only. On the sleeve B is fixed a wheel furnished with 
spokes ¢, by which it may be rotated by hand. A bobbin F is 
carried upon the wheel E on a — mounted in bearings, and 
is fitted with a brake G. The disc E also carries upon the arms 
H, H!' aguide-plate K, which carries the guide pulleys 1, 2, 3, 4, 
over and between which the wire passes and is guided. The 
guide-plate is pivoted on the arm H, and is secured upon the arm 
H! through an arc-shaped slot /, by a nut fitting upon the screwed 
end of the arm. This arrangement (Fig. 3) permits the radial 











adjustment of the guide-plate. The two guide pulleys 3, 4 are 
arranged close together, and the distance from their point of 
contact to the centre of the pivot H is the same as from that 
centre to the centre of rotation of the wheel or disc E. By loosen- 
ing the nut on the end of the arm H', the upper part of the guide- 
plate G can be moved upwards or downwards, within the limits 
of the slot /, thus bringing the guide pulleys 3, 4 nearer to or 
farther away from the centre of rotation. The adjustment of 
these guide pulleys is thus directly towards or from the centre 
of the coupling. The front end of the spindle D has a faceplate 
J secured upon it for holding the tube whilst the hose is being 
whipped upon it. (Accepted February 21, 1894). 


994. R. Garich, Chicago, Cook, U.S.A. Mash Ma- 
chines, [5 figs.) January 16, 1894.—This invention relates to 
mash machines, A lestal 1 supports a journal-box 2, in which 
is journalled one end of the driving shaft 3 carrying a gear wheel 
4, which meshes with a second and larger gear-wheel 5 secured to 
the main shaft 6 of the machine. The lower end of this shaft6 is 
stepped into a bearing 7supported by the pedestal 1, whence it ex- 
tends vertically through the mash tub 8. Secured to the bottom 
of the tub, and projecting both upward and downward from it, is 
a cylinder formed in two parts 12 and 13, with the lower one of 
which parts communicates a pipe 14, through which fluid under 
pressure is admitted to and permitted to escape from the cylinder 
for the Lae op -¥ of operating a piston 15. Dhis piston is tubular, 
and through it passes the shaft 6. In the side of the piston are 
formed two longitudinal grooves, and to the top of the cylinder 
are secured, by bolts, two T-shaped blocks, the stems of which 
pass through slots in the side of the cylinder and enter the grooves 
of the piston, whereby it is held against rotating, while itsend 
wise movement within certain limits is not interfered with. To 
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upper end of the piston a gear-wheel 25 is rigidly secured, and 
since the piston cannot rotate, neither can this gear-wheel. Sur- 
rounding the shaft 6 above the gear-wheel 25 is a sleeve 27 which 
fits the shaft loosely, so as to be capable of an endwise movement 
relatively to it, its relative rotary movement — peonentnd by 
a spline and groove. To this sleeve are secured heavy cross- 
arms 28, carrying at their extremities hangers 29, which support 
the bearings 30 for the outer ends of the stirrer shafts 31, the 
bearings 32 for the inner ends of shafts being supported by the 
sleeve 27. Upon these shafts are gear-wheels 33, which mesh 
with the gear-wheel 25, and in this way the stirrer shafts are given 
a rotary motion. The hangers 29 have portions 34 projecting 
downward below the bearings 30, and the lower extremities of 
these are secured to sweep plates 35, the inner ends of which are 
secured to the lower ends of hangers 36, which depend from short 
arms 37 secured to and carried by the sleeve 27. Near its lower 
end the sleeve 27 is provided with a circumferential groove, in 
which fit tongues formed upon half-round plates 39 that are bolted 
to the gearwheel 25. The sleeve 27 and the piston l5are thus con- 
nected so that they are capable of relative rotary movement, but 
are incapable of relative longitudinal movement. (Accepted 
February 21, 1894). 


986. T. Whitaker, Horsforth, Yorks. Excavating 
Apparatus, (3 Figs.) January 16, 1894.—This invention 
relates to a a. The radius arm C, to which the 
excavating scoop D is attached, is provided with a rack E on each 
side running of its length. A toothed wheel F on each end 
of the shaft f gears with the rack, and by them the radius rod 
mav be moved backwards and forwards. The radius rod C moves 
about the shaft / as a pivot, so that as it is moved to and fro the 
radius of the circle within which the scoop D moves is increased 
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or reduced. To the upper side of the jib B is attached a small 
steam engine with two cylinders G, H, each connected to a crank- 
shaft by the connecting-rods g,h. Onthe rack shaft f is also 
fixed a barrel M, so that when the excavating scoop D and the 
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radius arm C are taken off, the apparatus may be used for work- 
ing double-chain grabs by a small chain worked over the 
pulley on the jibhead on to this barrel for opening or closing the 
grab. (Accepted February 21, 1894). 


726. R. J. Hammond, Wans Essex. Paddle- 
Wheels, (3 Figs.) January 12, 1894.—This invention relates 
to the floats of paddle-wheels. The floats a, a! assume the form 
of a double curve lengthwise, their inner surfacee at the end at 





Fig. 2. 
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which they are connected to the wheel framing being concave, 
the outer end being convex, so that a good grip may be obtained 
by the float as it enters the water, and so that the water can be 
thrown off as the float leaves it. (Accepted February 21, 1894). 


24,544. E. Hesketh and A. Marcet, London. Refri- 
erating Machines. (2 Figs.) December 20, 1893.— This 
ovention relates to refrigerating machines in which the expan- 
sion of « fluid passing through pipes is employed to abstract heat 
and thus produce cold. The coil commences at a, and is continued 





in convolutions b to the other end, where the pipe is bent so that 
it is brought to a tion within the convolutions. It is then 
continued in a similar manner to the tcp, where it is bent and 
brought within d, and similarly to the bottom, after which it is 
continued in convolutions h to the top, where it terminates at i. 
(Accepted February 21, 1894). 


5424. A. Radovanovic, Pilsen, Bohemia, Austria. 
Valve Gearing. {15 Figs.) March 13, 1893.—This invention 





capable of being supported in bearings on both sides of the rod, 
and thus any twisting action avoided. The eccentric rod is sup- 
ported and its mov ti trolled by two radius rods from a 
rocking bar adapted to be operated by a lever from the reversing 
shaft. The eccentric rod can be supported, and its movements 
controlled, by a single rod from the rocking bar, which is shifted 
by either or each of the two levers through the rocking bar. 
(Accepted January 24, 1894). 

16,843. J. W. Craven, Wakefield, Yorks. Mould- 

ig Bricks, &c. (5 Figs.) September 7, 1893.—The object of 
this invention is to provide a hine for Iding bricks, &c. 
The bottom plate A of the pugmill is shaped to receive the 
mouthpiece B, which has an opening corresponding with the 











eo and size of the mould, It is made with inclined sides b 
leading from the inside of the mill to the opening. In the bottom 
plate A is a passage a opening into the passage c around the 
outlet mouth, lubricant being admitted to these passages by a 
piped. (Accepted February 21, 1894). 


23,420, E. Heller, Burtscheid, Germany. ing 

. [8 Figs.] December 5, 1893.—This invention relates to 

a lifting jack in which thelifting bar consists of a movable part A! 
and a fixed part, both of which, at the adjacent ends, are pro- 
vided with teeth engaging in a spiral groove of a disc B, the 
rotation of which moves the casing carrying the disc, together 
with the movable part of the lifting bar relatively with the fixed 
part, whilst at the same time the movable part Al is moved 
ndependently, so that the total lift of the jack is equal to the lift 











of the casing and the independent lift of the movable part. The 
grooved disc B receives its motion from a handle D having the 
gear-wheel e which transmits its rotation to the gear-wheels/, g 
and the intermediate wheels h, i which engage in the toothed 
rim k of the disc B. The handle and -wheels are held in posi- 
tion by bolts secured to the cover F which closes the casing C, 
the cover being fastened to the casing, The claw E is fastened 
to the upper part A!, and slides in a groove in the lower part. 
(Accepted February 21, 1894). 


3110. R. Dudley, London. Unloading and Load- 
ing Oil. essels, (5 Figs.) February 18, 1894,— 
This invention relates to means for loading and unloading oil- 
carrying vessels. On a truck that can be run along a q' is 
mounted a derrick — a pipe made in a number of sections 
jointed to each other with stuffing-boxes, so as to allow their 
movements in all directions vertically and horizontally. The 
truck is brought to the side of the vessel, and one extreme section 
of the jointed pipe'is connected to the discharge pipe of the pump. 
The other extreme section is jointed to a horizontal pipe extend- 
ing along the quay, this pipe being temporarily connected to a 
main pipe leading to the oil reservoirs. The pump on board the 
vessel is worked, drawing oil from the tanks and delivering it to 
the reservoirs. In the pipe — to the reservoirs is a sluice 
check valve. Within the casing is fitted a sluice consisting of a 
flap door jointed to a stem which can he raised or lowered by a 
screw. When the stem is lowered the flap lies against the face of 
the opening, free to move away from it and let the fluid pass in 
the one direction to the reservoirs, but closing the opening against 
the passage of the fluid in the opposite direction back to the 
vessel. When the fluid has to flow back from the reservoirs to 
the vessel, the stem and door are raised, so that the opening is 
uncovered, giving free passage to the fluid backwards. (Accepted 
March 21, 1894). 


895. H. J. Worssam, London. Roller Mills. (2 re) 
January 15, 1894.—This invention relates to roller mills. Behind 
the bearings B of one of the rollers A are wedge-shaped blocks 
fitted in a framing, and on a transverse screwed rod D are fixed 


Fig. 2. 














corresponding wedge-shaped blocks E, E' capable of being adjusted 
longitudinally on the rod D by nuts and lock nuts. On the 
screwed end of the rod D is fitted a nut F which can be turned by 
handles H, and which is held within a bearing G fitting between 


it cannot move longitudinally, the bearing G being fixed to the 
side frame. By turning the nut F the rod D and wedge blocks E 
upon it are caused to move, so as either to press the blocks C and 
bearings B of the one roller towards the other, or allow these 
parts to be drawn back. (Accepted February 21, 1894). 


4859. J. Pride, Kirkdale, Liverpool. Dividing 
Engines. [7 figs.) March 6, 1893.—This invention relates to 
dividing engines and their application to moulding wheels, and 
consists principally of means for moving the moulding piece 
through that part of the circle through which it must be moved 
exactly to insure accuracy. The rotary shaft has a definite 
angular velocity relatively to that of the master wheel and 
divided discs. The relation between the pitch of the wheel and 
that of the circle to be divided can be added to or subtracted from a 





































divided circle by means of a fixed disc and detent. The divided 
mechanism is mounted upon the end of a arm movable 
about a central column b having a socketed base adapted to be 
buried in the foundry fleor and to there receive the lower end of 
the column and a rising and falling leg fast to the — iece 
slide, a pattern piece being adapted when down in the moulding 
position to receive the sand from the outside of the circle of the 
wheel, and to prevent it from falling into the already completed 
mould. (Accepted February 14, 1894). 


9744. J. T. Ball, Farnworth, Lancs. Looms. 
(5 Figs.) May 16, 1893,—This invention relates to a striker for 
loom picking motions, and consists of a bowl carried by two 
studs secured to two pieces of metal which form the bracket for 
the bowl, and hold it in position when the bracket is connected to 
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the flywheel. a is the frame of the loom, ) the crankshaft, c the 
flywheel, d the tappet shaft, e the picking shaft, and e! the pick- 
ing tongue; f is the bowl, g metal plates. When the bowl f 
strikes the picking tongue e! it is turned on its studs, which move- 
ment relieves the shock and overcomes the tendency to wear out 
and break. (Accepted Febrwary 21, 1894). 


5086. D. L. Martin, Hebburn-on-Tyne. Brick- 
Cutting Table. (4 Figs.) March 9, 1893.—This invention 
consists of a machine driven by power, and worked direct from 
the brick mill itself, which has three spurwheels running to- 

ther, two having clutch wheels gearing into them. One 
Aaperns' for cutting off a clot of clay to make a certain number of 
bricks, and the other to movea table carrying the clot with it, also 
to work a segment of a spurwheel into a rack to press the clay 
against a number of wires to form bricks, these bricks being 
counted by acounter worked from off a shaft upon which there is 
an eccentric carrying a rod which actuates upon a pawl wheel 
moving one tooth at a time for each number of bricks so cut. 
Levers are provided for throwing the clutch wheels out of gear, 
and a wheel load with a certain weight, which when the clutch 
wheels are thrown out of ’, brings the er table, &., into 
the necessary position for the next clot of clay coming through the 
mill. (Accepted March 21, 1894). 








UNITED STATES PATENTS AND PATENT PRAOTIOB. 

—— with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of nt law cases in the United States, may be 
consulted, gratis, at the offices of ENqivggRine, 35 and 36, Bedford- 
street, Strand. 








relates to Klug’s radius rod valve gear, and its effect is to provide 
@ method of suspending the eccentric rod, the shaft being thus 





a shoulder and a collay on the nut, so that whilst the nut can turn 
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THE MONT SALEVE (GENEVA) ELECTRIC RACK RAILWAY. 

















THE TerMInaL Sration, TreizE Arsres, Mont Sateve. 








View on THE LINE, 














THE MONT SALEVE (GENEVA) 
ELECTRIO RACK RAILWAY. 


By C. S. Du Ricne Preiier, M.A., Ph. D., 
A.M.I.C.E., M.1.E.E. 
(Concluded from page 438.) 

Insulation (Figs. 6 to 9, page 308 ante).— 
No special provision for insulation was at first 
made at the suspended joints of the ordinary 
rails serving as return circuit, seeing that, apart 
from the compact metallic system formed by the 
permanent way, the stout angle fishplates have 
a combined sectional area of 1900 square milli- 
metres (3 square inches), equal to that of the rail, 
and that by this fact alone adequate conductivity 
seemed insured. But the line had no sooner 
been opened for traffic than the working of the 
telegraph and telephone stations of the localities 
and railways in the vicinity was so seriously affected 
by earth currents, that the authorities ordered the 
company to provide an effectual remedy forthwith. 
Accordingly, all the rail joints (excepting the joints 
of the rack bars) were electrically bonded, as 
shown in Fig. 9, viz., by a short stranded cable 
composed of seven 3-millimetre wires, the cable 
ends being fastened to the rail through holes in 
the web. On the principle of equal conduc- 
tivity of rail and electrical bond—viz., supposing 
the tishplates to be non-conductive or non-existing, 


1900 _ 275 millimetres 


the copper bond should be 
(0.42 square inch) in section, whereas its sectional 
area is only 63.5 square millimetres (0.1 square 
inch), equal to 445 square millimetres of steel, or 
about 20 per cent. of the rail section. The fact 
that, since this bonding, no further telegraphic or 
telephonic disturbances have arisen, shows that, 
although electrical bonding is indispensable, how- 
ever compact the rail joints may be, yet in the 
case under notice the fishplates, in conjunction 
with the whole metallic system, provide 80 per 
cent. of the conductivity required to prevent in- 
jurious leakage. It follows that the more substan- 
tial the ordinary rail joints and fastenings, the 
lighter will be the requisite electrical bonding, and 
that equal conductivity of rail and electrical bond 
is necessary only on lines such as tramways having 
inadequate or defective fastenings and no trans- 
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verse metallic sleepers, and a fortiori on many 
American ‘‘tracks,’”’ whose frequently deplorable 
condition renders extra insulation and heavy bond- 
ing imperative. 

As regards the conductor rail of the Saléve Rail- 
way, the inside copper fishplates already mentioned 
have a sectional area of 140 square millimetres (0.22 
square inch), equal to 980 square millimetres of 
steel, which, together with the outside flat steel 
fishplate, gives about 1800 square millimetres (2.8 
square inches), or nearly the same section as the rail, 
the conductivity being moreover enhanced by the 
curved form and the soldering of the copper plate. 
On the other hand, the electrical connection is de- 
cidedly insufficient at the points where the con- 
ductor rail joints are bonded simply by two cables 
of the same dimensions as those already referred to 
(see Fig. 8), seeing that these cables have only 50 
per cent. of the requisite area, and should, therefore, 
be doubled. Another defective part of the system 
consists in the supports of the conductor rail, the 
absence of a separate insulating medium between 
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the iron supports and the transverse sleepers to 
which they are bolted, being conducive to leakage. 

Cost of Construction and Equipment.—For the 
total length of 9.1 kilometres (5.69 miles), this 
works out as follows : 


Francs. £ 
Land... ss = 3S 100,000 4,000 
Earthworks... Sis si 200,000 8,000 
Works of art ate we 200,000 8,000 
Permanent way, rack, and 
conductor rail... 460,000 18,400 


Stations, sheds, restaurant 
M. Saléve, and furniture 200,000 8,000 
Generating station ea 410,000 16,400 
Cable transmission (main 
feeders and regulation 
circuit)... ae — 
Telephone, signals, fenc- 
ing, tools, &c. ... oes 
Rolling stock, twelve motor 


40,000 1,600 
30,000 1,200 





cars Se see Spx 300,000 12,000 
Concessions, administra- 
tion, and engineering ... 240,000 9,600 
Interest during construc- 
tion en ~ oe 120,000 4,800 
Total ... bee a 2,300,000 92,000 


equal to 252,747 fr. per kilometre, or 16,176/. per mile, 


The works of the line were carried out under con- 
tract by Messrs. Meuron and Cuénod, of Geneva, 
and, owing chiefly to the difficulty of acquiring the 
land, took nearly two and a half years to complete. 
The electrical installation, transmission, and motors 
were supplied by the Compagnie de 1’Industrie 
Electrique, of Geneva; the turbines by Messrs. 
Rieter and Co., of Winterthur ; the rails by the 
Valenciennes Iron and Steel Works ; the sleepers 
by the Stumm Steel Works, of Neuenkirchen, 
the Abt rack bars by the Dortmund Union Works, 
and the cars by the Neuhausen Works, near Schaff- 
hausen. 

Efficiency (Figs. 35 and 36).—-The guaranteed load 
is four motor cars ascending separately and simul- 
taneously the steepest (25 per cent.) grade at 
a speed of 1.5 metre (5 ft.) per second. Taking 
the coefficient of traction at 5 kilogrammes 
(11 lb.) per ton, the required total effective power 
is, for the average load of 12 tons per car, 

12 x (250 + 5) x 1.5 
x 75 
180 kilowatts. The current taken from the con- 
ductor by a 12-ton car on the steepest grade is 
115 ampéres at a mean pressure of 530 volts, or 
61 kilowatts, equal to 244 kilowatts or 332 horse- 
power for the four cers, so that the loss between the 


4 ) = 245 horse-power, or 











conductor rail and the rack pinions, viz., in the 
motors and the gearing, is 26 per cent., of which 
fully 16 per cent. must be set down to the gearing 
alone. At the termini of the three sections the 
mean tension of 530 volts (12 per cent.) drops to 
510 volts, equal to a loss of 15 per cent., so that, 
more especially on the summit section, where the 
steepest grade coincides with sharp curves, the 
speed at times drops below 1.5 metres per second, 
particularly when cars arerun in duplicate. In the 
dynamos of the central station the various losses 
due to armature reaction, hysteresis, and eddy 
currents, amount in Thury machines to 10 per 
cent., and the total loss of energy between the 
turbine shaft and the line is, therefore : 


Per Cent. 
In generators ... aes eas aa oes 10 
In transmission and conductor rail ee 12 
In motors and gearing 5s wes 3 
Total ror ne 48 


Hence the mean efficiency is 52 per cent., this 





duplicate cars separately run; and goods, heavy 
luggage, as well as water for the summit hotel 
restaurant, are carried in a pinion truck attached 
to the motor car. All trains run in connection 
with the road railways (at present worked by 
steam) to and from the centre of Geneva, the 
average time occupied being 40 minutes on the 
road railways, and 60 minutes on the ascent or 
descent of the Saléve line. On the latter the 
summer week-day service is performed by five, the 
Sunday and holiday service by ten to twelve cars, 
the maximum daily mileage being 480 kilometres 
(300 miles), and the average throughout the year 
160 train (orcar) kilometres (100 miles) per day, 
equal to 48 kilometres (30 miles), or four up and 
down trips, per car per day. 

Equivalent Length.—The coefficient of equivalent 
length of the line, viz., the mechanical work per- 
formed on the ascent (12 (127 + 5) x 2.2 = 
3484 mkg.) divided by the same on the level at 
maximum car speed (12 (0 + 5) x 7.7 = 464 mkg.) 





is practically = 7.5 ; hence the equivalent length is 





UNT SALEVE GENEVA) ELECTRIC RACK RAILWAY, 
LOAD, CURVE 9™TO I6™" JULY 1893 ~——— = 


Voltage 530 490| 460 500 
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py 


low percentage being mainly due to the unfavour- 
able arrangement of the motors and gearing. 
The average grade being 12.7 per cent., and the 
average speed 8 kilometres (5 miles) per hour, or 
2.2 metres per second, the effective power on the 
line and the corresponding power at the central 
station for the average and maximum car-loads of 
12 and 14 tons respectively, work out as follows : 


Car-Load. Mean Effective Central Station. 
Tons. Horse-Power. Horse-Power. 
12 47 90 
14 54 100 


The extra energy in starting must be taken at 
least at 100 per cent., having regard to the inertia 
of the heavy gearing. The requisite torque on the 
maximum starting grade in stations (viz., 16 per 
cent.) is 4.5 tons under favourable conditions, but 
may rise to over 6 tons, equal to 160 horse-power at 
the central station. 

Service.—Unlike the majority of Swiss mountain 
railways, which, having summit levels up to 7000 ft. 
above sea level, and being essentially tourist lines, 
are only worked from May to October, the Saléve 
Railway admits of being worked throughout the 
year with comparatively few interruptions, due to 
heavy snowfall on the summit, or to ice in the 
turbine chambers. The complete summer ser- 
vice comprises thirty up and down trains on week- 
days, and forty on Sundays and holidays, the winter 
service being reduced to fifteen trains per day. 
The maximum carrying capacity of the rolling 
stock, with the holiday service, is 1100 passengers 
per day.* The trains are composed of single or 

* This maximum is frequently reached on Sundays and 
holidays. On Christmas Day, 1892, when only the 
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7.5 x 6 kilometres = 45 kilometres. The four up 
trips or 24 kilometres are, therefore, equivalent 
to 45 x 4 = 180 kilometres (110 miles) per car per 
day on the straight and level.* 

Load Curves.—The diagrams, Figs. 35 and 36, re- 
present typical load curves plotted from the ampéres 
which are recorded at the central station every 
ten minutes, there being as yet no self-registering 
ampére-meter. Fig. 35 gives the curve for a week 
in the summer season, 1893, when only the Etrem- 
biéres and Saléve line was in operation. The ser- 
vice on the Veyrier line being exactly the same, the 
ampéres have simply to be doubled to give approxi- 
mately the current for the combined service. 
Fig. 36 is the curve for a heavy traffic day in 
mid-winter (February, 1894).t The curves 
show that, while the average current does not 
exceed 120 ampéres (72 kilowatts, or 100 horse- 
power), and the ordinary maximum is 280 ampéres 
(165 kilowatts, or 225 horse-power), viz., equal to 
the output of one dynamo, the current given 
out rises at times (when, e.g., four cars are simul- 
taneously ascending the 25 per cent. grade on the 
various sections) to 600 ampéres, equal to 488 elec- 


Etrembitres town service was running, 600 passengers 
were carried. Some other Swiss mountain lines now also 
run trains in winter, when the view is clear on the 
summit, e.g., the Utliberg line at Zurich. 

.* The fare of 3 fr. for an up-trip of 6 kilometres, 
divided by the rate of 7 centimes per kilometre (1d. a mile) 
on the level, gives about the same equivalent length, viz, 
45 kilometres. 

+ The tension varying between 450 and 550 volts shows 
that on that day the turbines and dynamos ran at less 
than their normal speed of 45 revolutions (600 volts), viz. 
that the available volume of water was below the normal 
Minimum, as is not infrequently the case in winter, 
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trical horse-power, or about five times the average 
load. This maximum, plus 10 per cent. loss in the 
dynamos, is equal to 536 horse-power on the 
turbine shaft, which, under normal conditions, is 
the maximum available power of the central 
station. 

Staff and Wages.—The ordinary staff of the 
Saleve line numbers, besides a manager, a cashier, 
a bookkeeper, and seven station-masters (pay 
126 fr. or 5l. per month), thirty-five men, whose 
daily wages, including Sundays, are as follows : 


rg 
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oNnoocono: 


8 permanent-way men ... 

8 motor-car drivers 

8 aa guards ‘he a 

1 generating station foreman ... 
aa Pe attendants 

2 mechanics—repair shops 

5 car-cleaners and porters 
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Fares.—The charge for the whole trip from 
Geneva to Saléve and back is 5.75 fr. (4s. 7d.), and 
on the Saléve line alone 5 fr. (4s.), equal to 40 cen- 
times per kilometre (6d. per mile), as against 80 cen- 
times per kilometre (or 1s. per mile) on other moun- 
tain railways. In proportion to the mean grade of 
12.7 per cent. on the former as against 16 to 17 per 
cent. on the majority of the latter, the Saléve fares 
should be at least 60 centimes per kilometre, viz., 
50 per cent. higher. The low fares were adopted 
to attract the residential traffic of the town and 
district of Geneva, numbering about 120,000 inhabi- 
tants, but it is doubtful whether, notwithstanding 
the advantages of electrical working, they will prove 
remunerative. 

Working. — The service from Etrembitres to 
Monnetier Junction and Saléve was opened in 
January, 1893; that from Veyrier to the same 
points in January, 1894, The working expenses 
of the Etrembiéres service for the first year, 1893, 
during which 27,700 car or train kilometres (17,313 
miles) were run, work out as follows : 




















| | A | 
| £5 /£ | ; 
| lao |e | & 
—— — - g A o 
| | ° 2; Oo 
| wet | welt | he 
1 
| | Ae 4 a A | rv 
| fr. 42\t& | &| 
Generating station .. --| 6,700 | 268) 0.24 | 3.68; 9.6 
Traction expenses .. _.., 13,500 | 540) 0.49 | 7.50| 19.3 
Repairs and maintenance plant| | | 
and rolling stock -.| 6,000 | 240) 0.22 3.36 | 8.6 
Traffic w oe ee -.| 12,600 | 504; 0.45 | 6.88) 18.0 
Maintenance of line and build-| | 
eee maa E 464; 0.438 | 644; 16.5 
Administration .. | 5.42 | 14.0 


+» ++} 9,800 | 392) 0.35 
French taxes (3 per cent. on! | | 
gross earnings), general! | | 

charges, and advertising | 9,800 | $92) 0.35 a 14.0 


70,000 '2800 2.53 38.70 
| ' | 


The gross earnings from 32,600 passengers were, 
including 350 tons light goods and luggage, 
76,000 fr., or 3040). The small margin of receipts 
over expenditure is in a measure due to the only 
partially developed traffic, but notably to the low 
fares already referred to. Nor is it likely that the 


recently opened full double service, viz., between | —__!___ 


both the lower termini and Salave, will double or 
treble the traffic, as the Veyrier line, being more 
easily accessible from Geneva, will probably carry 
the bulk of the traffic, to the detriment of the 
Etrembiéres section.* On the other hand, the 
double service practically entails double working 
expenditure, seeing that the only saving will be in 
the generating station and in administration. 
Electrical and Steam Working Compared.—For 
this purpose another rack railway, viz., from 
Glion to the summit of Rochers de Naye, at the 
upper end of the Lake of Geneva, affords an 
instructive comparison. This line, at once one 
of the most picturesque and successful of its kind, 
starts, like the Salave Railway, not direct from the 
lake, but from Glion, 678 metres or 2225 ft. 
above sea level, or 300 metres above Montreux, 
with which place it is connected by a wire rope and 
ladder rack railway. The line from Glion to Naye 
* The Saléve Railway has a formidable rival in the lake 
s‘eamers, the traffic to and from Geneva by the latter 
having been, in 1893, over 300,000 passengers, or about 
ten times more than on the former. The mistake of 





working two separate lines to the summit of the same 
mountain is strikingly illustrated on the Righi, where 
the favourite line from Vitznau (Lake of Lucerne) is 
highly remunerative, while the alternative one from 
Goldau (on the St. Gothard Railway) has long been 
worked at a loss. 





(1950 metres or 6400 ft. above sea level) is 7.6 
kilometres (4.8 miles) in length, laid with Abt rack 
bars and worked with Abt gearless rack engines, 
exactly like the Brienz and Rothhorn Railway 
already quoted ; the maximum grade is 22, the 
mean grade 16.6 per cent., and the train load, com- 
posed of engine and a 48-passenger car, is 17 + 9 = 
26 tons. It was opened in the summer of 1892, 
and the working expenditure of the first full year, 
1893, compares as follows with that of the Etrem- 
biéres and Saléve Railway : 


|power in Switzerland, 


per horse-power under full load would there- 
tore be 150 fr., plus 50 per cent. for water, oil, 
and waste, wages, and maintenance, viz., 225 fr. 
or 9l. per annum,* while under partial load it 
would, of course, be proportionately increased. 
This is about the usual average cost of steam 
while in cases where 
hydraulic power for tractive purposes is hired, 


'the charge for 100 horse-power and above ranges 
from 51. (Berne compressed air tramway) to 8. 


(Montreux electric road railway) per horse-power 





1893. Etrembiéres-Saléve (Electric). 


| 6.8 kilom. 


Glion-Naye (Steam). 





3.6 miles | 








Length of line .. eS a 7.6kilom. | 4.8 miles | 
Cost of construction and equipment per kilometre and| 
mile... x re ee on a ae ..| 258,000 fr. | 16,2001. 275,000 fr. 17,6002. 
Working Expenditure. | 
Power, traction, and maintenance .. - a ..| 26,000 ,, 10402. 38 p. ct. 45,000 ,, 1,8007. | 50 p. ct. 
Wee cd. cc. das a a el | xe, «a 520. 118, 13,000 ,, 520. | 14 ,, 
Maintenance of line .. a “F iF xa - 12,000 ,, 4801. 8,000 ,, $20. | 9 ,, 
Administration and general charges . 19,000 ,, 7602. oe 24,000 ,, | 9607. | 27 ,, 
70,000 ,, 28002. 100 ,, |  90,000fr, 83,6002. 100 ,, 
Train kilometres and miles .. a 27,700 17,300 18,774 11,740 
Expenses per train kilometre and mile 2.53 fr. 3.22. 4.30.fr. 6.13 
kilometreand mile .. 12,080 ,, 7731. | 11,110,, 7510. | 
Passengers carried ee ae on a ae Pe 32,600 “ én | 37,410 } 
Goods and luggage carried .. “+ a es < 350 an as } 2,240 | 
Grossearnings ..  .. «. .. v{ 76,000 fr. 30401. .. | 198,000 fr. 77201, | 
* per kilometre and mile ~ 13,110 ,, 839. ) ; 25,400 ,, 16252. | 
as », train kilometre and mile a “ a os 3.58, ee | 10,28 ,, 13,08, 
“a »» passenger kilometre and mile as 0.40 ,, 6d. és | 0.68 ,, 10.6d. 








It will be seen that the total expenditure is 
4.80 fr. and 2.53 fr. per train-kilometre (6.13s, and 
3.22s. per train-mile) on the steam-worked and 
electrical line respectively. On the other hand, the 
steeper grade and longer Glion line carried, with 
only 19,000 train-kilometres, 37,000 passengers, 
against 28,000 train-kilometres and only 32,000 
passengers on the Saléve line. Again, the gross 
earnings of the Glion line per train kilometre and 
mile were nearly four times, and per kilometre and 
mile nearly double, those of the Saléve Railway, 
this difference being of course in the main due to 
the fares on the latter line being 50 per cent., in- 
stead of only 25 per cent., less than.those of the 
former. At adequate fares, the working expenses 
of the Saléve line would, even with the unde- 
veloped traffic of the firet year, not exceed 60 per 
cent., and, with an economical service, could be 
brought well within 50 per cent. of the receipts. 

On the Glion line, the consumption of fuel is 
25 kilogrammes per train-kilometre (88 lb. per train- 
mile) ; on the Saléve line, it would be reduced in 
proportion to the easier mean grade (12.7 against 
16.6 per cent.), viz., to 20 kilogrammes or 71 lb. 
respectively. Taking the train mileage correspond- 
ing to quarter, half, and full power of the central 
station, the annual cost of hydro-electric power 
compared with that of fuel (38 fr. or 30s. per ton) 
for steam locomotives is as follows : 














| 

| Generating | Annual Cost 'Annual Consumpti 
- ption 

by Train panel | of Hydro- | and Cost of Fuel, 

mites Miles. Available Electric | Steam Locomo- 

Power, Power. tives. 

as | _fr. £ | tons| francs | £ 

14,000, 8,750; 125 | power | 70c0 | 280 | 296 11,000 440 


28,000,17,500| 250 |}, 


7 280 680 , 22,000 | 880 
54,000 85,000 | 500 /full,, 


| 7000 
| 7000 | 280 1160 | 44,000 | 1760 
' 





Mean cost per train kilo-| 
metre and mile ee! 0.25 
| 


3.8d. | o.sotr. | 12.84. 

The further saving in traction expenses owing to 
the motor cars being driven by only one man with- 
out attendant, is balanced by the greater cost of 
repairs and renewals of geared motors as compared 
with Abt gearless rack engines. 

If, instead of hydraulic power, steam plant were 
used, the central station would be, of course, close 
to the line, the first cost of cable transmission and 
the loss of tension due to the latter being thus 
avoided. This saving, together with more econo- 
mical motor arrangements, would raise the efficiency 
to 70 per cent. The generating power would thus 
be 160 horse-power, plus the margin for variations 
between mean and ordinary maximum load (2.5 x 
80), or 200 horse-power, as against 250 per unit. 
At full load (for the purpose of comparison with 
the hydraulic unit running at constant speed), the 
annual consumption and cost of fuel, at 12 hours 
per day, and the average cost of 34 fr. (28s.) per 
ton, would be 200 horse-power x 1 kg. x 12 x 365 





= 876 tons x 34 fr, = 30,000 fr. (1200/.). The cost 





perannum. The average cost of hydraulic power on 
the Saléve Railway of ha = 28 fr. or 22s. per 


horse-power per annum, is therefore exceptionally 
low, even for Switzerland. At the ordinary charges 
as above, or if worked with steam generating plant, 
the lavish train mileage now run with two nomi- 
nally alternative, but really competing services, 
would have to be reduced to about half. 

Conclusion.—It has been affirmed that, following 
the example of the Saléve Railway, all new mountain 
railways will in future be worked by electricity. 
That, however, must depend entirely on the length 
of line and on local conditions. The first cost of 
the Saléve hydro-electric central station, including 
cable transmission, is 450,000 fr. (18,000/.), or 
1000 fr. (401.) per horse-power, whereas with steam 
generating plant the cost would not exceed 14,0001., 
or about 32/. per horse-power, and if the line were 
worked with steam locomotives, the cost of rolling 
stock of ten rack engines and twelve cars would not 
amount to more than 15,000/. + 2400/. = 17,4001. 
The great saving is, of course, in the working, 
although this latter would be more efficient if the 
volume of water were smaller but regular in itself, 
or regulated by an accumulator, which, at greater 
fall, would admit of using high-pressure turbines, 
making from 200 to 700 revolutions per minute, 
and smaller dynamos, the turbine efficiency alone 
being, in that case, 80 as against 70 per cent. 

There are, however, many cases of mountain 
railways where neither high nor low pressure 
hydraulic power is available in sufficient quantity 
on the spot or at a reasonable distance ; and the 
Glion Railway shows that even at an abnormally 
high cost of fuel, such lines can be worked economi- 
cally (at only 47 per cent.) and with excellent 
results by steam locomotives, more especially when 
using Abt gearless rack engines, which may now be 
said to be reduced to their simplest elements, and 
give a tractive force of more than one-fourth of the 
engine weight. t 

On the other hand, the fact of the Saléve 
motor cars carrying, with a total load of 13 tons, 
the same number of passengers as a Glion train of 
26 tons, is per se a potent argument in favour of 
electric motive power whenever it can be applied ; 
but having regard to the constructive defects of the 





* The cost of power being 125 fr., per day, the loss of 
potential of 12 per cent. is equal to 15 fr. The first cost 
of conductor rail is 90,000 fr., the interest and sinking 
fund at 6 per cent. being equal to 15 fr. per day, which, 
therefore, corresponds to the well-known rule laid down 
by Lord Kelvin. 

+ The continuous rack engines of the Generoso, Roth- 
horn, and Glion Railways, of 14.5 and 16.5 tons, have a 
tractive force of 5.4 and 6.2 tons respectively, or 37 per 
cent ; those of the Schafberg Railway (Austrian Alps), 
of 17 tons, give 7.1 tons or 42 per cent.; while the mixed 
adhesion and rack (compound) engines of the Zermatt, 
Harz Mountains, and Eisenerz (Styria) lines, of 29 and 
56 tons, give 9.3 and 13 tons respectively, viz., 25 to 33 
per cent. tractive force, according to the quantity of fuel 
and water they carry. 
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12-WHEELED FREIGHT LOCOMOTIVE: DULUTH AND IRON RANGE RAILROAD. 


CONSTRUCTED AT THE SCHENECTADY LOCOMOTIVE WORKS, SCHENECTADY, N.Y., U.S.A. 
(For Description, see Page 509.) 
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ORE-WASHING PLANT AT LONGDALE, EAST TEXAS. 
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motors, with their ponderous double gearing, to the 
consequent objectionable noise, and to the defective 
arrangements of the brakes, it may be averred that 
the working of the Saléve line by electrical locomo- 
tives would be preferable. An electrical locomotive 
of, say, 11 tons, with a forty-five passenger car of 8 
tons, would, on the mean grade of 12.7 per cent., and 
at the average speed of 2.2 metres per second, have 
to develop 73 horse-power. With single reduction, 
the present loss of energy in the double geared 
motors would be reduced from 26 to 15 per cent., 
which, together with the loss in transmission and 
in the dynamos, gives 37 as against 48 per cent.; 
and the train loads and requisite power for motor 
cars, electrical and steam locomotives then com- 
pare as follows : 








| 

Effec- | Gene- | 
Train Load. tive | rating |... 
Power. | Power. | “@°Y: 





| tons | hp. | bhp. | p.c 
Onemotorcar .. .. ..| 18 47 | 90 | 852 
Electric locomotive + lcar ..| 19 73 | 116 63 
Steam locomotive + 1 car 26 | 100 © 





The working of the line by electrical locomotives 
with two encased motors, single reduction, and the 
rack pinions and brake drums direct on the car 
axles, would not only eliminate the noise and the 
other disadvantages of the motor cars already 
pointed out, but would admit of the ordinary cars 
(provided with raised pinion wheels) running 
through from Geneva to Saléve and vice versd, the 
Veyrier Road Railway being, like the Saléve line, 
on the metre gauge.* As regards the cost of roll- 
ing stock, that of ten electrical locomotives and 
twelve cars would amount to about 240,000 fr. + 
60,000 fr. = 300,000 fr., or 12,000/., or to about 
the same as the twelve motor cars. 

With reference to the raised outside conductor 
rail, it is open to doubt whether overhead wires 
would not be much better, the more so as the usual 
objections to aerial conductors do not apply in this 
case. Apart, moreover, from the far better 
contact of the trolley wheel as compared with 
the slide shoe, they would have saved the ex- 
pense of 3000/. incurred for road bridges, con- 
sequent upon the raised conductor rail precluding 
all level crossings. The cost of overhead feeders 
and contact wires, with poles and cross wires, in- 
cluding main line and sidings, would not have been 
more than that of the conductor rail, viz., 10,000 fr. 
per kilometre (640/.) per mile), and the saving on 
account of the bridges above mentioned would have 
been 30007. 


* This is done, eg. between Turin and Super ‘ the 
mountain section being here worked by Agudio’s pn 
and obsolete wire-rope trolleys, driven by a fixed 350 
horse-power Su!zer engine. 
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Indeed, there is no reason why, in the case 
of a continuous rack railway, a separate conductor 
rail or overhead wires should not be dispensed 
with altogether, seeing that the rack itself, if 
properly insulated from the sleepers, constitutes 
an excellent conductor, and that continuous contact 
is provided by the pinion wheels, more especially 
in the case of Abt rack bars and pinions having a 
simultaneous double or fourfold grip. 

The total cost of construction and equipment of 
this first electric rack railway as it stands, of 
16,0007. per mile, differs but slightly from that of 
ordinary rack lines, about 17,0001. per mile, the 
difference being chiefly in the lesser cost of the un- 
duly light permanent way of the former. As has 
been shown, the railway and the rolling stock are 
susceptible of considerable improvement ; but, not- 
withstanding the false economy practised in many 
respects, and the engineering and electro-mechanical 
incongruities, due in a measure to the programme 
having been materially modified in the course of 
execution, the line, and notably its hydro-electric 
generating station, give proof of considerable inge- 
nuity and boldness of design, and mark a further 
important development in the working of mountain 
railways. 

The writer has to express his obligations to 
Mons. P. Dapples, C.E., manager of the Saléve 
Railway, for having kindly furnished him with de- 
tailed information relating to traffic returns as well 
as to cost of construction and working. 





CurnesE Raitways.—A railway has been recently com- 
pleted to the foot of the Great Wall of China. The line 
connects Tientsin with Shan-hai-Kwan. 











THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(By our New York CoRRESPONDENT.) 
(Continued from page 474.) 


THE paper on ‘‘ The Iron Ores of Hast Texas,” by 
W. Kennedy, described a triangular belt, occupy- 
ing portions of nineteen counties containing approxi- 
mately 1000 square miles, and extending through 
a total area of 10,000 square miles. 


Ore WasHING IN East TEXas. 


An extremely interesting paper was that entitled 
‘*Ore Washer at Longdale,” by Guy R. Johnson, 
from which we make some extracts. In the illus- 
trations annexed ‘‘ Fig. 5 is a front and Fig. 6a side 
elevation of the new washer. The new engine (not 
shown) is an automatic Buckeye, giving 25 horse- 
power with 60 lb. pressure, and 285 revolutions per 
minute. From the 3-ft. belt-pulley of the engine the 
main shaft is driven by a 12-in. belt. On this main 
shaft are the pulleys for driving the washers, which 
is done with 6-in. rubber belts, running over the 
pulleys Dand E (Fig. 6). F and G in the same figure 
are the loose pulleys to which the belts are shifted 
when it is desired to stop the washers without stop- 
ping the engine. As the four logs are arranged in 
pairs, the pairs being alike, a description of one 
pair only will be given. 

‘*To the end of the shaft H (Fig. 6), to which is 
fastened the pulley D, is keyed the small pinion I, 
which meshes into the spurwheel J. This drives 
another pinion at K, and this in turn gears into the 
spurwheels L and M, thus driving the logs in the 
two washers N and O at the rate of 12 revolutions 

er minute. The driving gear is connected to the 
ogs, which are on a slope of # in. per foot, by cast- 
iron clutches, one of which is shown at P (Fig. 6). 
The rear bearing is 54 in. in diameter, and is of 
cast iron. It is cast solid witha flange, on the face 
of which is turned a shoulder. This shoulder fits 
into a corresponding recess turned in the similarly 
flanged end of the log. The two flanges are bolted 
together, and make a very stiff joint, as the 
shoulder prevents any lateral motion. The logs are 
simply pieces of cast-iron pipe, 17 ft. 54 in. long, 
11} in. in diameter, with metal ? in. thick, and 
flanged at each end. This makes a splendid log— 
one that is stiff and wears well. 

‘*The method of attaching the spoons is shown in 
Fig. 7. They are put on in two spiral threads, 
180 deg. apart, and with a 5-ft. pitch. They are 
set 45 deg. apart on the circumference, thus making 
eight spoons to each revolution, as shown in Fig. 3, 
By this method of laying out there are, at every 
ith of a revolution, two spoons opposite each other, 
and 180 deg. apart. If now holes be bored through 
the pipe, under the two holes with which the foot 
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of each spoon is provided, two through-bolts will 
fasten on two spoons. These bolts are ? in. in dia- 
meter, and are made with nuts at each end as shown. 
At the upper end of the log there is a gudgeon, 
similar to the one at the lower end, except that the 
bearing is only 4} in. in diameter and extends 2 ft. 
beyond the box. ‘To this end the revolving screen 
Q (Fig. 6) is attached. The screens are made of 
;';-in. steel plates, perforated with ,';-in. holes, 
in. from centre to centre. 

‘*The troughs are made in the usual way—of a 
wooden frame in which are fastened the iron plates 
constituting the trough proper. The bottoms and 
sides of the frames are of 3-in. pine, thoroughly 
braced by the yokes shown at S (Fig 5). Both 
bottom and sides are bolted to iron end pieces, in 
which are cast seats for the chilled iron gearing 
boxes. The iron plates constituting the trough 
proper rest upon the sides of the frames, to which 
they are attached by 3-in. lag-screws. As indicated 
at R (Fig. 5), they are of the usual semicircular 
pattern, the only modification being that they are 
cast in sections only 15 in. long. This permits them 
to be made as open sand castings. 

‘‘In the operation of the plant, the ore is brought 
from the mines in side-dump cars, holding about 
5} tons each. The cars are pushed out past the 
washer on the trestle T (Fig. 5), which is built 
with a grade ascending in the direction of the 
arrow shown in the drawing. The cars are then 
allowed to drop down, two at a time, until they 
come over the chutes U and U’, which are lined 
with 1-in. iron plates, as indicated in Fig 5. 

‘*The ore, falling through the chutes to the logs, 
is caught by the spoons, which force it up against 
a descending current of water from the trough V 
(Fig. 6), until it reaches the revolving screens Q, 
into which a stream of water, from the same trough 
V, is flowing. There the ore is further washed, 
and at the same time separated. All over ,'; in. 
in diameter passes along the screen and falls into 
the ‘chute to cars’ (Fig. 6). 

‘* The fines, which drop through the perforations, 
fall on the 14-mesh wire-cloth screen W (Fig. 6), 
where they are further washed and screened, all 
over 14-mesh going to the cars, while the sludge 
falls on the apron X, and is thence carried away in 
the trough Y, which also conveys away the water 
from the rear end of the washers. 

‘* As all who have used log-washers know, the 
current of water descending in the troughs is apt 
to carry off more or less ore through the rear end. 
To prevent this loss two perforated screen plates 
(not shown in the drawings) are used. The muddy 
water from the trough passes through a gate upon 
these screens, through which it falls and is carried 
away into Y, while the ore remains upon the screen. 
Only one screen is used at a time, and as soon as 
ore enough has accumulated upon it to stop the 
perforations, the water is shut off and turned into 
the other. The ore is shovelled back into the 
washers. This device saves a great deal of ore at 
a very low cost, as it requires the attention of one 
man for only part of his time, thus leaving him free 
to help at other points. The following Table, taken 
over a week in March, 1893, gives a good idea of 
the capacity of the plant and its performance : 


Average of Six Days’ Work. 


Pounds of coal burned perdiem _... 1479.16 
Tons of ore washed _..... es we 196.2 
washed ore... als ve 138.9 
Percentage of washed ore to ore 
washed ... * st as 708 


Number of hours run _... a see 
ne men (including engineer) 6 
Cost per ton of washed ore for labour 0.045 dols. 
Pounds of coal burned per ton of ore 
washed ... es Aas a oon 


5.374 


10.6 


‘*Tt may be asked, ‘Why not use finer wire 
screens, and thus raise the percentage of yield?’ 
The reply is that the attempt has been made, and, 
though temporarily dropped, has not yet been aban- 
doned. A rough examination had induced us to be- 
lieve that the silica particles of the sludge were finer 
than those of the ore. To test this, screens of vary- 
ing fineness of mesh, all finer than the 14-mesh, 
were placed under three of the revolving screens, 
the fourth being allowed to remain as it was, i.e., 
14-mesh. Samples were taken frequently through- 
out each day’s run, for a week, from all four 
screens. An analysis showed that, for all practical 
purposes, the iron and silica contents were the same 
in each case. The percentage yield was increased 
tremendously by the fine screens, but the furnaces 
did not seem to work the increased fines very well. 





It was, therefore, decided to drop the experiment 
for the time being. It seems very probable, how- 
ever, from knowledge since acquired, that the 
trouble at the furnaces may have been due to a dif- 
ferent cause now overcome. 

‘* Since the foregoing was written (in 1893), we 
have put in 20-mesh screens, with an additional 
saving of 4 per cent. of oreas the result. We have 
also added two Merry picking tables (a modification 
of the German bumping table).” 

When it is considered what a splendid record 
Mr. Johnson has made in Virginia, and how many 
years he has devoted to this work, the reader may 
be sure that his ideas are eminently practical. By 
a singular coincidence, Mr. Johnson, who was an 
ofticer in the Union Army, served in the very 
country where now, in better times, he is a power 
as an iron king. 


Mine Exp ostons. 


When there are so many unexplained causes of 
explosions in mines, and so little recorded of them, 
as the witnesses are usually transferred to another 
sphere, a paper on this subject was deemed timely, 
and this was presented by Mr. William Glenn, 
entitled ‘‘Mine Explosions Generated by Gra- 
hamite Dust.” The author stated that : 

‘The Ritchie grahamite mines of Ritchie County, 
West Virginia, were situated near the central part 
of the upper barren coal measures of the Appa- 
Jachian coalfield. The rocks of the region are shales 
and sandstones, which lie almost horizontal. They 
show no evidence whatever of containing car- 
bonaceous ingredients, except that they enclose, at 
long intervals, thin veins of exceedingly impure coal. 

‘*The vein of grahamite is a straight and 
vertical fissure, which cuts downward across the 
horizontal strata of the rocks mentioned. It will 
be sufticient here to state that the fissure is about 
4 ft. wide, and that it was compactly and com- 
pletely filled with the asphalte-like mineral first 
described by Professor Leslie in 1863. He regarded 
it as a mineral pitch or inspissated petroleum, which 
he called asphaltum. The name grahamite was 
proposed in 1865 by H. Wurtz, who more fully 
considered and described the mineral. Both these 
writers, together with Professor Blake, who studied 
the body in 1890, maintain that it is a form of 
asphalte.” 

Mr. Glenn showed a section of the mine, and then 
described at length two explosions which occurred 
after shots had been fired, which were clearly due 
to the ignition of the fine dust, and cited for con. 
firmatory evidence theories of Faraday and Lyall in 
January, 1845, and the later opinion of Professor 
Abel, in a Royal Institution lecture published in 
1882 in Nature, in which the latter referred to 
researches made by an Austrian, and also those of 
M. de Souich in 1855. He had, however, been 
unable to find any record of them in the British 
Museum or in the Peabody Library at Baltimore. 


UNWATERING A FLoopep MINE. 


‘* Notes on the Unwatering of a Flooded Mine,” 
by B. 8S. Randolph, proved very interesting. It 
described a method for getting out of the mine a 
large body of water having a head of 80 ft. 

‘** From the foot of the shaft a heading was driven 
in the Pittsburgh seam to within about 100 ft. of 
the heading of Ocean No. 3, from which it was 
proposed to draw the water. At the same time a 
heading was also driven, parallel to the first, in a 
seam of coal about 5 ft. thick, Jying some 40 ft. 
above the Pittsburgh seam. These headings were 
connected at their faces by a short vertical winze. 

‘* From a point about 12 ft. above the top of the 
Pittsburgh seam a drift was driven from the side 
of this winze to a point immediately over the head- 
ing of Ocean No. 3. This drift was located at this 
height because the first 6 ft. or 7 ft. over the Pitts- 
burgh seam are very friable and liable to fall, and it 
was desirable to have several feet of solid rock under 
the drift, through which to bore into the water. 
Several pieces of cast-iron pipe, 4 in. in internal 
diameter, with flange on one end, were sunk in the 
floor of this drift, immediately over the heading of 
Ocean No. 3, and securely cemented and fastened 
down with straps and bolts. Common gate-valves 
were then bolted on the flange ends of these pipes 
which were uppermust. A drill, measuring scant 
4 in. was then inserted through the open gate- 
valve, and holes were drilled through to the water. 
The driil being withdrawn and the valve closed, 
the water could then be admitted to the shaft as 
desired. One hole supplied the capacity of the 





pumps for several days, and others were opened as 
needed. When the water had run down to the 
level of the valves, the intervening rock and coal 
were gradually broken down. 

‘** An instructive incident, bearing upon the per- 
meability of natural strata to air, occurred during 
the unwatering of this mine. Previous to the 
flooding of the mine the slope had been driven some 
2500 ft. below the fourth lift above-mentioned, 
without opening any of the workings on the north 
side. At this point, in the sixth lift, headings were 
driven north and south. Ata point X, shown in 
Fig. 9, about 200 ft. north of the slope, a heading 
was driven to the rise, parallel tothe slope. From 
this other workings were started, the rooms A A, 
Fig. 9, being those of present interest. The face 
of these rooms is about 40 ft. higher than the 
point X at the sixth lift. When the water was 
rising in the workings a considerable quantity of 
water was, therefore, entrapped into the rooms 
A A. This portion of the mine was abandoned to 
the water about eighteen months, and during pro- 
bably half that time the water was overflowing at 
the fourth lift, giving a head of 40 ft. at the face 
of the rooms A A. Subsequent examination re- 
vealed the fact that the rooms had been thoroughly 
tilled with water to the roof, and the air must there- 
fore have been forced out through not less than 
200 ft. of solid coal. 


Fig. 
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‘*During the time these workings were abandoned, 
the output was maintained, as before mentioned, 
from the area B. While the water was being 
pumped out, the workings in B were extended and 
holed through into therooms A A. When the first 
opening was made into the latter, the surface of 
the water on the slope was about 10 ft. lower than 
the face of these rooms. A violent rush of air into 
rooms A A occurred, and the water rose suddenly 
on the slope about 7 ft. vertically. The air had 
not been able to follow in through the coal as fast 
as the water was taken out, the vacuum represent- 
ing a water column 7 ft. high. The time during 
which the water was lower on the slope than the 
face of rooms A A, and the air was therefore 
being drawn into these rooms, was about two weeks. 

‘*It is to be regretted that more accurate data were 
not obtained in regard to this phenomenon, but its 
importance was not realised until too late. 

** Some years ago, in the same seam, the writer 
had occasion to drive into a heading which had 
been driven over an anticlinal dome, that is, a point 
from which the seam dipped in every direction. 
The heading was filled with water, so as to cut off 
the portion passing over this anticlinal dome from 
the remainder of the workings; and in order to 
escape from it the air would have to pass through 
the rvof at right angles to the stratification. The 
head of water supported by the imprisoned air when 
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reached was about 3 ft., and the marks on the side 
of the heading indicated that the water had never 
reached the roof, although at one time the im- 
prisoned air had supported a head of upwards of 80ft. 
‘‘Tt is, therefore, to be inferred that air will 
pass slowly through the soft semi-bituminous coal, 
but will not pass, to a perceptible degree, through 
slate rock at right angles to the stratification.” 


Macnetic PHENOMENA IN GOLD-BEariInG SLATES. 


‘¢ Note on Certain Magnetic Phenomena in Gold- 
Bearing Slates,” was the paper of C. A. Merger. 
It was a brief record of the experience of the author 
at Raposos, in Brazil. 

‘The ore bodies worked there for gold are ex- 
clusively chimneys, mostly cylindrical, following 
the dip of the argillaceous slates (about 45 deg. E.), 
without any visible connection with each other, 
without veins, and only exceptionally with some 
small stringers along the stratification, pinching 
out at short distances from the chimneys. They 
are composed of quartz with about 8 to 10 per cent. 
of pyrites and pyrrhotite, and different iron oxides. 
The slates contain everywhere some 2 per cent. of 
magnetite, which causes local declinations of the 
compass. Slates, with a considerably increased 
quantity of magnetite (8 to 10 per cent.), may be 
observed in layers in the general slate, without 
sharp divisions from it. These concentrations are 
poor in gold. They act most intensely on the 
needle, and cause on the top of a hill a declination 
of 10 deg., and in the mine up to 26 deg. 

‘+ On driving a cross-cut adit the needle showed 
it was influenced to such a degree it was useless, 
so a regular survey was made with a Freiberg 
theodolite (without needle), and based upon the 
astronomical meridian from which the declinations 
were obtained, and they were pretty uniformly 
6 deg. E. 

‘*Tn consequence of these disturbances we used 
a hanging compass only for small surveys without 
importance. For precaution’s sake, the instru- 
ment was hung up in each line at different places. 
We soon found a place where the declination was 
about 9 deg., or 3 deg. above the average, for a dis- 
tance of only some 8 ft. to 10 ft. in length, where 
some good ore had been struck—an impregnation 
of the slate, or perhaps a rudimentary chimney. 

‘‘This aroused my curiosity, and I called atten- 
tion to it, thinking at once of a possible correla- 
tion. The following day I was informed that the 
needle showed the same disturbance at another 
place in the cross-cut. I ordered some of the rock 
to be blasted away, and, sure enough, there was 
some gold ore indicated by no other signs but the 
disturbance of the needle. We had no other cross- 
cut at our disposition, and surveys in the drifts of 
the magnetite concentration were without result— 
some interesting experiments and sketches, but 
nothing new with regard to the first experience. 

‘**T brought out many samples of the slates for 
examination. No difference whatever was apparent 
between those which caused the stronger declina- 
tion and those which came from places with regular 
declination. 

‘I believe that the magnetic polarisation of the 
small crystals of magnetite is parallel where they 
occur with gold, and that it is in all directions at 
other places, so as to form ore magnets in the first 
and to compensate each other in the second case. 
I leave the question open whether there is a 
causal correlation between the gold and the parallel 
polarisation. I frankly confess that the material 
of these observations is scanty and poor. But I 
think it is worth while to call attention to them, so 
that mining engineers may be on the look-out for 
similar phenomena, and the data necessary for safe 
induction may be gathered.” 


(To be continued.) 





LITERATURE. 


Sell’s Directory of Registered Telegraphic Addresses. Lon- 
don: Henry Sell, 167, Fleet-street, E.C. [Price, in- 
cluding supplements, to subscribers, 18s. ] 

Since the introduction of the sixpenny telegram, re- 

gistered telegraphic addresses have multiplied enor- 

mously. As to firms having an extensive business, 
they mean economy and business ; and although some 
trade directoriesof little pretensions, but still of great 
service, give lists, Sell’s is the first comprehensive 
list yet published. Indeed, it is an official list 
compiled from the returns supplied by the autho- 








rity of the Postmaster-General, and, according to 
the preface, comprises ‘‘ 40,000 of the best firms in 
the world.” In the first place, there is given a 
directory of firms in London, with their telegraphic 
addresses appended. This includes roughly about 
15,000 firms ; then follows a similar list for the 
provinces, including the remaining 25,000 names. 
———. are lists of the telegraphic addresses in 
alphabetical order, with reference to the page 
giving the name of the firm. At the end of each 
quarter a supplement is to be issued by arrange- 
ment with the Post Office. The Postmaster-General 
has laid it down as a condition that no trades or 
professions should be given in connection with the 
lists. Appended to the book is a gazetteer of the 
chief towns in the kingdom. 





The Export Merchant Shipper’s Directory for 1894. 
London : Dean and Son, Limited. [Price 15s.] 
This publication has reached the twenty-ninth year 
of publication, so that the issue before us embodies 
the experience of many years, and moreover carries 
with it proof of the fact. There is a complete 
list of the exporters throughout the kingdom, 
arranged according to the towns of their location, 
to the countries to which the respective firms send 
shipments, and according to the goods shipped, so 
that anyone may find the names of all shippers in 
any town, the exporters throughout the kingdom 
to any country, or the shippers of any character of 
export goods. Appended is a directory of manu- 
facturing trades, the value of which depends on the 
number of firms contributing a fixed charge for 
advertising. This extends to 350 pages, and, 
although not nearly so comprehensive as it would 
be under other conditions, no one need be misled, 
as it is stated at the top that insertion of name is 
contingent on payment. While ostensibly a direc- 
tory, there are several interesting data important to 
shippers, copies of Shipping Acts, Thames River 
regulations, foreign consuls in London, lists of 
Lloyd’s stations and agents, a description of the 

Manchester Canal, &c. 

The Directory of Contractors and Public Works Annual, 
1894. Edited and Compiled by Wituram Bicear. 
London : Veale, Chifferiel, and Co., Ltd. [Price 10s. 6d.) 

This work, now inits third year, gives directories 

of contractors respectively for railway, harbour, 

water, gas, road, drainage, and builders’ work, as 
well as constructors of all kinds of contractors’ 
plant, arranged under the materials. There is also 
given a list of the official railway civil engineers, 
locomotive superintendents, tramway engineers 
and managers, municipal or company dock, water, 
gas, and sanitary engineers and surveyors, so that 
the directory cannot fail to be of service. Appended 
is a list of private Bills and Provisional Orders now 
before Parliament and the Board of Trade, giving 
the schemes comprised by each, but this latter infor- 
mation, borrowed from the Parliamentary Notices 
in the Gazette, does not give very satisfactory de- 
tails without local knowledge or the drawings. The 
law cases during the year deciding points connected 
with contractors’ work are also reported, and consti- 
tute one of the most important features of the work. 

A list of works under construction completes the 

contents, 

Willing’s British and Irish Press Guide and Advertiser’s 
Directory and Handbook, 1894. London: James Willing. 

Something like 4700 papers are included in this 

directory, which is now in its twenty-first year, and 

these are arranged first in alphabetical order, then 
according to the profession or interest they serve, 
and lastly, according to the districts or towns of 
| publication. There is also given much other press 
| information and lists of foreign papers. 

BOOKS RECEIVED. 

A Handbook of Gold Milling. By Henry Louts. London 
and New York: Macmillan and Co. [Price 10s. net.] 

Investor’s and Shareholder’s Guide. By J. D. WALKER 
and Watson. Edinburgh: E. and S. Livingstone. 

Water or Hydraulic Motors. By Putie R. Bséruina. 
With 208 Illustrations. London: E. and F. N. Spon; 
New York: Spon and Chamberlain. 








LOCOMOTIVES AT THE WORLD'S COLUM- 
BIAN EXPOSITION. 

Tue twelve-wheeled freight locomotive for the 
Duluth and Iron Range Railroad, illustrated on pages 
506, 510, aud 511, was shown by the Schenectady 
Company. It is a powerful freight engine, having 
eight coupled wheels and a four-wheeled truck ; it was 
designed to handle heavy freight trains, and weighs 





about 80 tons, of which about 65 tons is available 
for adhesion. The chief dimensions are as follows : 


Fuel .. “< ae «< ee ae ..-| Bituminous coal 
Gauge of road .. “a ee 4 ft. 8} in. 
Total weight in pounds .. «a ee a 169,000 
Weight on drivers, in pounds.. ee “1 139,000 
= truck 09 ee ee a 30,000 

Total wheel base .. 25 ft. 4 in 
Driving - 15 ,, 6 ,, 
Rigid o on B. 6 
Cylinders, diameter o “a aa 22 in 
Piston, stroke of .. es pe “e al 26 in. 

» horizontal thickness of 5},, 

» packing, kind .. Be Cast-iron rings 

pan rod, diameter .. si 4 in. 

pe »» packing, kin ..|Columbian metallic 
Steam ports, size .. es 18 in. by 1} in. 
Exhaust ,, a9 «° 18 55 » 3 wy» 


Bridges, width .. x - mi z _ Lin. 
Slide valves, kind.. : .| American balanced 


o greatest travel x es aa _ 54 in. 
o lap of an . Outside, } in. ; in- 
side, ;', in. 


ia lead in full stroke xe ys in. 
Valve stem packing, kind me “a .| Columbian metallic 
Driving wheels, diameter outside of tyre ... =» 54 in. 
pe journals .. ‘ . ae .. 8} in. in diameter by 
} 9 in. long 
..| Four-wheel, swing 
bolster 
..| Steel-tyred, spoke 
centre 


Engine truck, style 
pe wheels, kind 


” - diameter ++| 28 in. 
ss journals .. a .-| 5 in. in diameter by 
| 8 in. long 
-. |6in. in diameter by 
6 in. long 
.. dh in. in diameter by 
5} in. long 
” intermediate pin, side )\ |5} in. in diameter by 
} in. long 
-- |o}in, in diameter by 
3] in. lopg 


Crankpin journals, main pin, main rod 


” ” side ” 


rod ec ee ee oe es 
Crankpin journals, front pin, side rod 


2 back ,, 4 om --|5in, in diameter by 
} 34 in. long 
Boiler, working pressure in Ibs. per sq. in. ..| 180 
a ty] aa il ae as “ Straight 
»» diameter of first ring outside. . ‘aa 72 in. 
» thickness of steel « § in. and 3} in. 
» Maker Pe ee ee «el Spang 
» horizontal seams | Sextuple riveted, 
butt joints 
» Circumferential seams .. “s aa Double 
Firebox, length .. < aa aa 120} in. 
pe width 


~ 414 ,, 
a depth --| Front, 65} in. ; back, 
62} in. 


si thickness of steel .| Crown, # in.; tube, 
ys in.; sides, y, in.; 
back, ,°; in. 
” maker of steel .. ee ee is Spang 
oe water space ..| Front, 4 in.; sides, 
34 in.; back, 34 in. 


80 crown stayed by . 7 in. by | in. crown 


bars 
Tubes, material .. Charcoal iron 
»  mumber of ee <a re 280 
» Outside diameter and thickness 2} in. O.D. by 
No. 12 W.G, 
» length over tube sheets da j 13 ft. 6 in, 
Heating surface, tubes, in square fect x 2212.6 
te firebox “s ae nai 189.7 
= total ee ane 2402.3 
Grate surface in equarefeet .. ee sel 34.5 
» style os ‘a aa 


~ Rockin 
..| Hopper, with dump 
plates 
Exhaust nozzles, style .. ‘s aa a Single 
yee “i iameter -. 5} in., 54 in., & 5F in, 
Throttle + ee Balanced valve, 
double Poppet 
.. :6in. top and bottom 
.| 14 ft. 10 in., engine 


Ashpan, style 


Smoke stack, inside diameter . . 
‘- »» top above rail 


central 
Boiler supplied by .. [Two No. 10 Monitor 
injectors 
Tender, weight empty in pounds... “ 31,000 
a wheels, number of, and diameter .. 8; 33 in. 
we » kind wa a ..|Base cast-iron chilled 
late 
- journals .. .. 44 in. in diameter by 
| 8 in. long 
» total wheel base of 14 ft. 8 in. 


»  frame,style .. a’ =. ..| 8 in. channel iron 


4-wheel, wood bol- 

{ ster, centre bear- 

ing f. and b., addi- 

| tionalside bearings 
on back truck 


»” truck ,, 


os tank, water capacity... é 3500 gallons 
ine “oe es a ne at 64 tons 
Total wheel base of engine and tender ‘ | 51 ft. 7 in. 
» length ve . =| 59 ft. 103 in. 





The illustrations show the constructive details, and 
the builder’s specification, annexed, not only gives full 
information about the engine, but shows the manner in 
which the company prepares its specifications: 


GENERAL DESCRIPTION. 


Gauge ee Pe: ad e2 4 ft. 84 in. 
Fue as sas oe ... Bituminous coal 
Cylinders ... . 22 in. in diameter 


by 26 in. stroke 


Drivers _... ar ... 54 in, in diameter 
Driving wheel base 15 ft. 6 in. 
Total wheel base ... ait wa 25 ft. 4 in, 
Weight in working order, on 
drivers ... Abe fad .. About 139,000 Ib, 
Total oa ta ied ... About 169,000 Ib. 
General design shown by photograph of Engine No. 60. 


CONSTRUCTION, 


Boiler (Figs. 7 to 11).—To be of the best workmanship 
and material, to be capable of carrying with safety a 





working pressure of 180 Ib. per square inch, and of suffi- 
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12-WHEELED FREIGHT LOCOMOTIVE: DULUTH AND IRON 
CONSTRUCTED AT THE SCHENECTADY LOCOMOTIVE WORKS, SCHENECTADY, N.Y., U.S.A. 
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RANGE RAILROAD. 
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cient capacity to supply steam economically. All hori- 
zontal seams sextuple-riveted, butt-joint, with covering 
strips inside and outside ; a double-riveted seam unitin 
waist with firebox ; all plates planed at edges and caulke 
with round-pointed tool; boiler to have extended front 
end. Waist, dome, and outside of firebox of Spang 
steel, in. and {4 in. thick. Diameter of waist at Font 
end, 72 in., made straight, with one dome 32 in. in 
diameter, placed on waist. 

Firebox (Figs. 7 and 8).—Of Spang steel, 1204 in. long, 
413 in. wide, 65} in. deep at front, 62} in. deep at back. 
Crown-sheet { in., slieahest y in., side and back sheets, 
‘x in. thick. Water space, 4 in. front, 34 in. sides, 34 in. 
back. All sheets thoroughly annealed after flanging; 
firebox ring double-riveted. Stay bolts { in. and 1 in. 
in diameter, screwed and riveted to sheets, and placed 
not over 4 in. from centre to centre. Stay bolts of Taylor 
iron. 

Firebrick.—Firebrick arch in firebox supported on 
water tubes. Crown sheet supported by crown bars made 
of two pieces of wrought iron 7 in. wide, { in. thick, 
placed not over 4{ in. apart, reaching across crown and 
resting on edge of side sheets. Crown bars bolted to 
crown sheets with 1-in. bolts with cupped heads, taper 
fit in crown, placed not over 4 in, from centre to centre, 
each bar having four stay braces to top of boiler or dome. 

Tubes.—Of charcoal iron, No. 12 W.G., 280 in number, 
2} in. in diameter, 13 ft. 6 in. in length. Set with copper 
ferrules at both ends. Beaded over at both ends. Clean- 
ing holes at corners of firebox, and blow-off cock on left 
side, 

Gratc.—Grates rocking bars and drop-plate. 
hopper with dump plates. 

Stack.—Smoke-stack straight, of sheet steel with flanged 
steel base. Deflecting plate and netting in smokebox. 

Frames.—Of best hammered iron, main frame in one 
section with braces welded in. Forward section securely 
bolted and keyed to main frame. Pedestals protected 
from wear by cast-iron shoes and wedges, and locked 
together at bottom by bolt through cast-iron thimble. 
Width of frame 44 in. throughout. 

Cylinders.—Of close-grained hard charcoal iron. Cast 
with half saddle attached, the right and left cylinders 
from the same pattern and interchangeable. Fitted 
together in a substantial manner, and securely bolted and 
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STANDARD LOCOMOTIVE DETAILS; SCHENECTADY LOCOMOTIVE WORKS. 
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_ Valve face and steam-chest seat raised 
above face of cylinder to allow for wear. Cylinders oiled 
from Nathan sight-feed lubricator placed in cab, with 
copper pipe under boiler lagging to steam chest. 
Throttle (Figs. 12 to 15).—Double poppet balanced 
valve placed in dome, with wrought-iron 
ipe connecting to cylinders. 
e with removable follower, and fitted with 


ade 








approved steam packing. Piston-rods of Cambria steel, 
Coffin process, 4 in. in diameter, secured to piston by 





Valve Motion.—Approved shifting-Jink motion gra- 
duated to cut off equally at all points of the stroke. 
Links, sliding blocks, plates, lifting links, pins and 


ry pipe and 
eccentric-rod jaws of the best hammered iron, thoroughly 





———, 
. end 
)* Y 
is 














Guides. —Of hammered iron, case-hardened. 
Valves.— American balanced valves, with combined 
| relief and vacuum valves on steam chest. 
Packing.—Columbian metallic packing on piston-rods 
and valve stems. 
Crossheads.—Of cast steel with brass gibs. Style for 
Laird guide. ; ; 
Driving Wheels.—Eight in number, 54 in. in diameter. 
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Centres cast of the best charcoal iron and turned to 48 in. 
diameter to receive tyre. 

Tyre.—Of Krupp crucible steel, 3 in. thick, front and 
back pair flanged 5? in. wide, main and third pair plain, 
64 in. wide. 

Axles.—Of hammered iron, with journals 8} in. in 
diameter, 9in. long. Driving boxes of cast iron, with 
heavy Ajax metal bearings and large oil cellars. 

Springs (Figs. 16 to 26).—Made of the best cast steel, 
tempered in oil. Secured toa system of equalising beams 
to insure the engine riding in the best possible manner. 

Rods.—Connecting and parallel rods of the best ham- 
mered iron, each forged solid, fitted with all necessary 
straps, keys, bolts, and Ajax metal bearings. Parallel 
rods with solid ends and bushings except main connection 
with strap, bolts, and two keys. 

Crankpins.—Of Midvale steel. 

Water Supply.—To have two injectors, No. 10 monitor, 
with well-arranged cocks and valves for convenience in 
working. 

Engine Truck.—With square wrought-iron frame, cast- 
iron pedestals, and centre bearing suitable for swinging 
bolster, with approved arrangement of equalising beams 
and springs. 

Wheels.—Four_ steel-tyred spoke wheels of first-class 
manufacture, 28 in. in diameter. 

Axles.—Of hammered iron, with inside journals 5 in. 
in diameter, 8in. long. Springs of best cast steel tem- 
pered in oil. 

Cab.—Constructed of seasoned ash, substantially built, 
and secured by joint bolts and corner plates. Furnished 
with seats and tool-boxes for engineer and fireman. 

Pilot.—Of wood, strongly braced, and provided with 
substantial drawbar. 

Finish.—Boiler lagged with asbestos cement and 
jacketed with planished iron; secured by planished iron 
bands. Dome lagged with asbestos cement, with sheet- 
iron casing and cast-iron rings painted. Cylinders lagged 
with wood, with sheet-iron casing and pear tiny = 3 
covers at back, painted. Steam chests cased with sheet 
iron, with cast-iron covers, painted. Handrail of iron, 

ainted, with columns secured to boiler. Front cylinder 
— covers of flanged steel. 

Fixtures and Furniture.—Engine provided with sand- 
box, support or head light, bell, whistle, steam gauge, 
gauge cocks, cab lamp, heater, blower, oil cans, torch, 
also all necessary wrenches, fire tools, hammers, chisels, 
packing tools, &c., two jack screws, and a pinch bar. One 
23-in. head-light with side illuminations. Principal parts 
of engine fitted to gauges and templates, and interchang- 
able. All finished removable nuts case-hardened. Three 
Ashton safety valves 3 in. All threads United States 
standard. Combination stand on boiler in cab to take all 
steam valve connections. 


TENDER. 

Frame.—Substantially built of 8 in. by 24 in, by 4 in. 
channel iron, and thoroughly braced, Duluth and Iron 
Range Company’s style. 

Trucks —[wo four-wheeled centre-bearing trucks, 
made with wrought-iron side bars, channel iron cross- 
beams and wood bolsters; additional side-bearings on 
back truck, Duluth and Iron Range Company’s style. 

Springs.—Made of the best cast steel tempered in oil. 

Wheels.—Double-plate chilled wheels of first-class manu- 
facture, 33 in. in diameter, Bass 600 lb. wheel. 

Axles. —Of hammered iron, with outside journals, 4} in. 
in diameter, 8 in. long; brake on both trucks. 

Tank. —Of 3500 gallons capacity, strongly put together 
with angle-iron corners, and thoroughly braced and stayed, 
and well secured to tender frame. 

Painting.—Engine and tender to be well painted and 
varnished, with the road, number, mark, and name put 
on in handsome style. 

Patents.—All patent fees not covered by this specifica- 
tion excepted. 

Brake.—American outside equalised brakes on all 
drivers, operated by air. New York Air Brake Com- 
pany’s duplex air pump No. 2 and equipment for tender 
and for train, two main reservoirs 224 in. by 4lin. Tender 
brake beams, National hollow, with MCB. Christie 
heads and shoes. 

Figs. 16 to 28 show standard patterns of details of 
the Schenectady Company. They are fully dimen- 
sioned on page 509, and do not need further descrip- 
tion. 





NOTES FROM THE UNITED STATES. 
PuHILADELPHIA, April 11, 1894. 

Tur last move to stimulate trade, viz., a reduction 
of freight rates, has not resulted as hoped for. More 
southern iron is moving into the north-west, and a few 
hundred extra car-loads of steel have been, or will be, 
shipped east, but there has been, and will be, no 
general improvement. The difficulties are funda- 
mental, oe will not yield to such treatment. The 
demand for all kinds of iron and steel products is 
moderate. Railroad requirements have been kept at 
minimum limits for six months, but within a week or 
two car and engine builders have been asked to figure 
on some new work by several of the larger corpora- 
tions. The production of anthracite coal, which 
averages 40,000,000 tons per annum, is already 2,700,000 
tons behind last year’s figures at this date. A suspen- 
sion of work is threatened in the Connellsville coke 
regions, where low wages have driven even the Huns 
into rebellion. 

Should, for any reason, the tariff question be dis- 

sed of or set aside, it is reasonable to conclude that 
a vast number of small consumers would present re- 





quirements. Stocks of iron and steel products are 
very low, and mill and furnace owners would be 
urgently called upon to make up the deficiency. The 
evidences of a growing change in the political con- 
victions of the voters are giving the party in power a 
good deal of concern, in view of the elections to be held 
next autumn. 





ROYAL METEOROLOGICAL SOCIETY. 

At the meeting of this Society held on Wednesday 
evening, the 18th inst., at the Institution of Civil Engi- 
neers, Great George-street, Westminster, Mr. Richard 
Inwards, F.R A.S, the President, delivered an address 
on ‘‘ Some Phenomena of the Upper Air.” He said that 
there are three principal ways in which the higher 
atmosphere may be studied : (1) By living in it on some 
of the great mountain chains which pierce many miles 
into the air in various parts of the globe; (2) by ascend- 
ing into it by means of balloons; and (3) by the study of 
the upper currents as shown to our sight by the move- 
ments of the clouds. After describing the effects of 
rarefied air on animal life and natural phenomena, Mr. 
Inwards proceeded to give an account of various balloon 
ascents which had been undertaken with the object of 
making meteorological observations. In 1850 Messrs. 
Barral and Bixio, when they had ascended to 20,000 feet, 
found the temperature had sunk to 15 deg. Fahr., but 
this was in a cloud, and on emerging from this 3000 ft. 
higher, the temperature fell as low as minus 38 deg., or 
70 deg. below freezing point. In 1862 Mr. Glaisher and 
Mr. Coxwell made their famous ascent, when they reached 
an altitude of about seven miles from the earth. A short 
time agoa balloon, without an aeronaut, but having a set 
of self-recording instruments attached, was sent up in 
France, and from the records obtained it is shown that a 
height of about ten miles was attained, and that the tem- 
perature fell to minus 104 deg. Fahr. Clouds are simply 
a form of water made visible by the cooling of the air, 
which previously held the water in the form of invisible 
vapour. Every cloud may be regarded as the top of an 
invisible warm column or current thrusting its way into 
a colder body of air. After referring to the various classi- 
fications and nomenclatures of clouds, of which that pro- 

osed by Luke Howard in 1803 is still in general use, Mr. 

nwards said that whatever system of naming and 
classifying clouds be adopted, it should depend on the 
heights of the various clouds in the air, and he gave a few 
rough rules by which the comparative altitudes of the 
clouds may be judged when there is no time or oppor- 
tunity to make exact measurements. Among the indica- 
tions by which a cloud’s height in the air may be gathered 
are its form and outline, its shade or shadow, its apparent 
size and movement, its perspective effect, and the length 
of time it remains directly illuminated after sunset. By 
the last method some clouds have been estimated to have 
been at least ten miles above the surface of the earth. 
The cloud velocities at high altitudes have been carefully 
noted at the Blue Hill Observatory, Mass., U.S.A., and 
show, practically, that at about five miles height the 
movement is three times as fast in summer and six times 
in winter, as compared with the currents on the earth’s 
surface. 

After showing a number of lantern slides, illustrating 
the various types and forms of clouds, the aurora borealis, 
rainbows, &c., Mr. Inwards concluded his address by 
urging the desirability of establishing a good cloud ob- 
servatory somewhere in the British Isles. 

At the close of the meeting the fellows and their 
friends inspected the exhibition of instruments, photo- 
graphs, and drawings relating to the representation and 
measurement of clouds, which had been arranged in the 
rooms of the Institution. A lantern display of slides 
showing cloud effects and other meteorological pheno- 
mena was also given. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Newton, Chambers, and Co.—Thedirectors in their annual 
report state ‘that the past year has been one of excep- 
tional difficulty, the working resulting in a loss of 33041. 
This loss and the payment of debenture interest have 
nearly absorbed the balance which was carried forward 
last year. It is proposed to take 3500/. from the reserve 
fund, and to pay 3 per cent. on the preference shares, 
carrying to next account a balance of 504/. 


The Dispute in the Sheep-Shear Trade.—There seems 
no likelihood of a settlement of the dispute at Messrs. 
Burgon and Ball’s sheep-shear establishment, Malin 
Bridge. The secretary of the workmen’s union has 
within the past few days tried to submit the whole case 
to arbitration, and has offered to abide by the decision. 
The firm, in reply, has refused to submit to arbitration 
or to se a deputation on the subject. 


Some Reasons for the Bad Coal Trade.—Speaking at a 
meeting of South Normanton miners yesterday, Mr. H. 
Jarvis referred to the present shortness of work, and 
stated several causes that were responsible. Within the 
past few months some 200,000 fresh hands had been im- 
ported into the mines of this country. There had also 
been an increased import of manufactured goods from 
abroad, and the exports had largely decreased. Mr. 
Jarvis also stated that the officials of the union had much 
trouble just now at several collieries. Many special 
allowances were being sought for, making great reductions 
in the men’s earnings. A decision in favour of the Eight- 
Hours Bill was passed. 

The Heavy Trades.—There appears to be a lull 
in connection with some of the heavy trades, the 
manufactured iron departments being the most affected. 





Pig iron is firm, but there is an utter absence of 
speculation, forge realising from 403. 6d. to 41s. per 
ton, and foundry 43s. Suitable qualities of hematite are 
going at 54s. per ton at Sheffield or equal. Bar is selling 
for delivery on home, East Indian, and South African 
account as low as 5/. 10s. per ton, but 7/. is paid for best 
marked descriptions. Sheet-makers are doing a poor and 
unprofitable business. Orders for railway material are 
coming in on home and East Indian account, with 
inquiries from South Africa. Bessemer billets of 
guaranteed carbon are on offer at 5/. 10s. per ton ; Siemens- 
Martin acid steel, 6/7. Crucible cast steel is going well on 
Continental orders, but falling off as regards the United 
States. Engineering and armour-plate houses are busy, 
but the old staple trades of the district are for the most 
part stagnant. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—-Yesterday the attendance 
on ’Change here was not large, but the market was pretty 
cheerful in tone, and a fair amount of business was 
transacted. Sellers, as a rule, asked 363. 6d. for early 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, and 
that price was paid. Makers are all well employed, and 
they were very firm in their quotations, and, in fact, 
some of them did not care much about entering into new 
contracts, believing that prices are likely to advance, 
Many purchasers endeavoured to do business at 36s. 3d. 
for No. 3 delivered to the end of June, but sellers 
were not to be found at such a figure. A little business 
was done at 363. 44d. for early delivery of No. 3. 
Consumers of lower qualities of pig iron complained 
more than ever of the difficulty they experience in obtain- 
ing sufficient supplies. Grey forge could not be bought 
under 35s. 9d., and No. 4 foundry readily realised 
36s. Local hematite pig iron was in fairly good request, 
and mixed numbers sold at 45s. 3d. for early delivery ; 
some makers held out for 45s. 6d. Spanish ore was 
quietish. Rubio was about 12s. 6d. ex-ship Tees, but 
business has been done at rather less. Middlesbrough 
warrants were 363. 2d. cash buyers. To-day our market 
was rather easier, but the only alterations in prices were 
in No, 3 and in warrants. No.3 Cleveland pig was said 
to be obtainable at 363. 3d. for early f.o.b. delivery. 
Middlesbrough warrants declined to 36s., which was the 
closing cost price of buyers. 


Manufactured Iron and Stcel.—The manufactured iron 
and steel industries keep dull, and the outlook for the 
future is anything but bright. New orders are difficult to 
secure, in spite of the prevailing low quotations, but most 
firms continue busy on old contracts. Prices are hardly 
quotably altered, though for some classes of material they 
might be put rather below last week’s rates. Common 
iron bars are 5/.; best bars, 5/. 10s.; iron ship-plates, 
4l. 17s, 6d.; iron ship-angles, 4/. 12s, 6d. ; iron boiler- 
plates, 5/. 17s. 6d.; steel ship-plates, 5/. 2s. 6d.; steel 
ag ange 4l. 17s. 6d. ; and steel boiler-plates, 6/. 2s, 6d. 
—all less the customary 24 per cent. discount. Heavy 
steel rails are put at 3/. 15s. net at works, but rather less 
might be accepted. 


The Fuel Trade.—The fuel trade is steady. At New- 
castle it is reported that there is rather more doing, and 
10s. f.o.b. is named for prompt delivery of best North- 
umbrian steam coal, whilst small steam is 4s. 9d. to 5s. 
Gas coal is about 7s. 3d. to 7s. 9d. f.0.b. Bunker coal is 
dull. Coke is pretty steady, and the demand for local 
consumption is good. Average blastfurnace qualities may 
be quoted 12s, 9d. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Petroleum in the West.—The directors of a proposed 
company to work petroleum wells in Somersetshire have 
decided not to allot any shares publicly at present; and 
the money deposited by applicants has, therefore, been 
returned tothem. The licenseesintend to prove the com- 
mercial value of the discovery at their own cost. Only 
vendors’ scrip will, therefore, be issued for the present, 
the company remaining the same. The experts are of 
opinion, from the experiments carried out at the wells, 
that a amaller sum than was at first anticipated will 
suffice to prove the value of the property commercially. 


Milford Haven.—At a meeting of the Pembroke Dock 
and Milford Haven Chamber of Commerce on Wednes- 
day, Mr. H. A. Jones-Lloyd (vice-president) in the chair, 
General Laurie delivered a long address relative to a 

roposed fast line of steamers which is to be run between 

alifax or Quebec and a port in England or Wales. 
He said Mr. Hubbart, the promoter of the company, was 
now in England, and the company would be formed with 
a capital of 2,000,0007. He (General Laurie) had had an 
interview with Mr. Hubbart, who had promised to come 
down and see Milford Haven. Mr. Hubbart wanted to 
find out a port which could receive an inward cargo of 
3000 tons and supply an outward cargo of the same 
quantity every week. He (General Laurie) said he had 
succeeded in obtaining a promise that no port would 
be selected until Milford Haven had been visited. 


The ‘‘Carysfort” and the ‘* Conquest.”—The cruisers 
Carysfort and Conquest are to be brought forward at 
Devonport for commission. The former vessel is in hand, 
and 11,2511. is to be expended upon her in 1894-5 out of 
30,904/., the estimated cost of her refit. The Carysfort 
only requires to have 30007. expended upon her. 

Cardiff.—There has been a fair demand for steam coal ; 
but the current supply having been in excess of the re- 
quirements of consumption, prices have been rather droop- 
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ing. The best descriptions have made 12s. to 12s, 3d., 
wale secondary qualities have brought 11s. 6d. to 11s. 9d. 
per ton. Household coal has been dull, and prices have 
shown rather a downward tendency; No. 3 Rhondda 
large has made 11s. to 11s. 6d. per ton. Coke has shown 
no improvement; foundry qualities have made 17s. 6d. to 
17s. 9d., and furnace ditto 15s. to 16s. per ton. 


The Telephone in the West.—On Monday the several 
districts in the Rhondda Valley were joined by telephone 
with Pontypridd. So far, however, the branch has not 
been connected with the trunk line. 


The ‘‘Talbot.”—A stem piece for the new cruiser 
Talbot has just been made at Keyham. Ib is a single 
solid casting of phosphor bronze, ee 12 tons. The 
stern piece for the same vessel is also to be made at 
Keyham; this will weigh considerably more than the 
stem piece. 

The “Speedy.” —The Speedy, gunboat, which is to under- 
go susthae eometeaannal trials before aap age Speed- 
wellin the Channel Squadron, is credited with a speed of 
23 knots per hour. She is very similar in appearance to 
the ships of the Sharpshooter class, except that she has 
three funnels, and that her armament is lighter. She 
carries a steam cutter, which is suspended on davits of a 
new pattern, just introduced into the Navy, although 
already adopted in the mercantile marine, These davits, 
which are of steel and very much curved in shape, can be 
tilted inboard in such a manner as to afford great protec- 
tion to the boat. 


Swansea.—The tinplate trade has continued depressed, 
but the general trade of the harbour has been satisfactory, 
last week’s imports and exports showing an increase of 
12,000 tons as compared with the corresponding seven 
days of 1893. 


The Bute Docks.—A new warehouse has just been com- 
pleted by the Bute Docks Company on the east side of 
the East Dock, Cardiff. The building is of stone, and 
measures 200 ft. in length by 80 ft. in width, while it is 
six storeys high. It is fitted with hydraulic lifts and 
cranes for the purpose of discharging cargoes. The Bute 
Docks Company also propose to erect a transit warehouse 
at the bottom of the west side of the West Dock, Cardiff, 
for the French fruit trade. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was very slack in 
the warrant market last Thursday forenoon. Only some 
3000 tons of Scotch iron and 1000 tons of Cleveland were 
dealtin. Prices were veryfirm. There was even less doing 
in the afternoon, only 2000 tons changing hands, the price 
being 42s. 114d. per ton cash, with buyers over, or the same 
asin the forenoon. Cleveland was quoted 1d. dearer. At 
the close the settlement prices were—Scotch iron, 43s. 
per ton; Cleveland, 36s. 3d. ; Cumberland and Middles- 
brough hematite iron, respectively, 45s. 14d. and 
44s, 44d. per ton. About 10,000 tons of all sorts of 
iron changed hands on the following forenoon, the 
bulk of which was Scotch. Prices were 4d. to 1d. 
per ton dearer. The market was both more active 
and better in the afternoon. Scotch was largely dealt 
in, about 20,000 tons changing hands. One line was done 
at 42x, 104d. cash prompt, with a 3 per cent. ‘‘tail” till 
Monday. Ex-officially, business also took place at 43s. 
this week with “calls,” and 42s. 10d. with ‘* plants,” also 
this week. One or two lots of hematite iron were also 
dealt in, and all round prices were 4d. per ton better than 
intheforenoon. The settlement prices at the close were— 
Scotch iron, 42s. 104d. per ton; Cleveland, 36s. 14d.; 
Cumberland and Middlesbrough hematite iron, 45s. 14d. 
and 44s, 44d. per ton respectively. Only a few lots of 
pig iron were dealt inon Monday forenoon. The tone of 
the market, however, was very steady, and sellers were 
certainly not disposed to press sales. Prices re- 
mained as on Friday. In the afternoon only a couple of 
thousand tons were done, and that just a few minutes 
before the close of the market. The closing settlement 
prices were—Scotch iron, 423. 104d. per ton ; Cleveland, 
36s. 14d.; Cumberland and iddlesbrough hematite 
iron, respectively, 45s. 14d. and 44s. 44d. per ton. An 
entire indisposition to do business was again shown in the 
warrant market on Tuesday forenoon, the transactions 
including only a few lots of Scotch and hematite iron, 
which were done at the previous night’s figures. Scotch 
was neglected in the afternoon, and hematite iron sold at 
45s. 3d. per ton one month open. At the close the settle- 
ment prices were—Scotch iron, 42s. 104d. per ton ; Cleve- 
land, 36s. 3d. ; Cumberland and Middlesbrough hematite 
iron, 45s. 14d. and 44s. 44d. per ton respectively. The 
market was active this forenoon, and about 20,000 tons 
of the different sorts of iron changed hands at reduced 
prices all round. An equal amount of iron was sold in 
the afternoon at still lower prices. The closing settlement 
prices were respectively 42s. 9d., 36s., 44s. 104d., and 44s. 
per ton. The following are the current quotations for 
several No. 1 special brands of makers’ iron: Gart- 
sherrie, 51s. per ton; Summerlee, 523. ; Calder, 52s. 6d. ; 
Coltness, 55s. 6d.—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 51s.; Shotts (shipped 
at Leith), 54s. ; Langloan and Carron out of the market. 
There are still 72 blast-furnaces in actual operation, the 
same number as at the same time last year. Three 
of them are making basic iron, 26 are working on 
hematite ore, and the remainder are making ordinary 
Scotch iron. Last week’s shipments of pig iron from 
all Scotch ports amounted to 7239 tons, against 8543 
tons in the corresponding week of last year. They 
included 110 tons for the United States, 135 tons 
for South America, 215 tons for Auatralia, 121 
tons for France, 620 tons for Italy, 860 tons tor 


Germany, 308 tons for Russia, 150 tons for Holland, 
230 tons for Belgium, 260 tons for China and Japan, 
smaller quantities for other countries, and 3967 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon amounted 
to 315,078 tons, as compared with 315,113 tons yesterday 
bay thus showing a decrease for the week amounting 
to 35 tons. 


Finished Iron and Steel.—The general tone of the manu- 
factured iron trade continues to be anything but encourag- 
ing. Malleable iron is easier, and the demand for ship- 
building steel, which recently has been the one encourag- 
ing feature of the trade, is now slacker, and quotations 
are tending downwards. 


Foundry and Engineering Trades. —Some of - the 
foundries are becoming a turn more active, more especi- 
ally those that do marine work; and many of the en- 
gineering firms—marine, locomotive, and sugar machinery 
—report enough of work on hand to keep them busily 
occupied till the summer is well spent. 


Glasgow Copper Market.—Two or three lots of copper 
changed hands last Thursday at 41/. 2s. 6d. per ton three 
months, the cash quotation being 40/. 103., or 5s. down 
from the preceding day. Prices further declined on 
Friday, but no business was transacted. On Monday 
forenoon the cash price receded to 401. 7s. 6d. per ton, 
and in the afternoon it fell to 407. 5s. A further decline 
to 40/. 3s. 9d. cash buyers was announced in the forenoon, 
and in the afternoon some business was done at 401. 15s. 
three months, the cash quotation remaining unaltered. 
No business was done to-day, and prices still further de- 
— the cash quotation in the afternoon being 40/. 3s. 9d. 

uyers. 


Mining Institute of Scotland.—The seventeenth annual 
meeting of this Institute was held in the hall at Hamilton 
last Thursday evening, Mr. J. B. Atkinson, president, 
Her Majesty’s Inspector of Mines, in the chair. The 
annual report stated that the resolution to join the 
Federated Institution of Mining Engineers had affected 
the membership to a considerable extent, but it was hoped 
that the number on the roll would soon exceed the highest 
of former years. The abstract of accounts showed that 
in a financial point of view federation had been satisfactory. 
The office-bearers nominated at the preceding meeting 
were elected. Mr. George A. Mitchell, coalmaster, the 
new president, took the chair and delivered an address, 
in which he spoke approvingly of the federation with the 
English institutes, and dealt with the commercial aspect 
of coalmining, including the labour question. He said 
the demand for a fixed minimum wage would, if con- 
ceded, have a serious effect on the coal trade, and 
would not be for the benefit of the miners themselves, 
as it would prevent coalowners from successfully competing 
with Continental coalmasters. An increase in the cost 
of fuel would also strike at home manufactures. In view 
of wages being higher in the future, he advocated the 
general adoption of labour-saving machines, and, in con- 
cluding, he sought to dispel the prejudice often entertained 
as to coalmining being an unhealthy occupation. He 
received a hearty vote ofthanks. The discussion of Mr. 
Hogg’s paper on ‘‘Coal Washing at Motherwell Colliery ” 
was closed, and the author was awarded a vote of thanks. 
Discussions also took place on the report of the committee 
on ‘Cover of Pump Valves,” Dr. Thomson’s paper on 
**Choke-Damp Poisoning,” Mr. K. Thompson’s paper on 
‘** A New Pit Pump,” Mr. Bigg-Wilbers’ on ‘ Blasting in 
Coal Mines,” and Mr. Forgie’s on “ Electric Haulage 
Plant at Drumbreck Colliery.” 


Peebles Oil Gas Presses for Greenock.—At yesterday’s 
meeting of the Police Board of Greenock it was unani- 
mously resolved to adopt the Young and Bell process 
of making oil gas for enriching purposes, which was first 
worked out to practical success at Peebles about a year 
ago. It iscalculated that the adoption of the process at 
Greenock (a dozen retorts being used) will result in a saving 
of from 1200/. to 1500/. per annum, while at thesame time 
an increase of illuminating power will be given to the gas 
supplied to the town. 


Lantern for Sule Skerry Lighthouse.—The works which 
were sanctioned some time ago by the Northern Light- 
houses Commissioners for the proper marking of the Sule 
Skerry are now approaching completion. The Skerry lies 
37 miles in a north-easterly direction from Cape Wrath, 
and 41 miles west from Stromness. It is exposed to the 
full fury of the Atlantic, and is very dangerous to ship- 
ping. The lighthouse tower was built last year by Mr. 
Aitken, of Lerwick. The lantern, which has been made 
at the works of Messrs. Steven and Struthers, brass- 
founders and coppersmiths, Elliot-street, Glasgow, and 
is now ready for erection at Sule Skerry, is the 
largest in Scotland, and the first constructed in 
Glasgow. It is 22 ft. in diameter over the clean- 
ing path, 16 ft. in diameter inside the glass, with 
12 ft. 2 in. of vertical light, and the total height is 


about 33 ft. The parapet, which is of cast iron, is 8 


9 ft.2in. high. It has two doors and fourteen windows 
and ventilators, and the inside is fitted up in pitch pine 
with brass handrails and gun-metal mountings. The 
sash frames are of gun-metal, triangular in form, filled in 
with the finest plate glass, § in. thick, in 96 sections, The 
glass is secured by gun-metal slips fixed to the sash 
frames. The cleaning path and handrails are conveniently 
arranged for the necessary working of the lamps. The 
dome is of sheet copper with outer and inner shell fitted 
with ventilator, smoke pipe, lightning conductor, 


Kilmun, Strone, and Blairmore, Clyde watering-places 
on the Argyleshire side of the Firth of Clyde, into a 
water-supply district. One scheme that has been devised 
to meet the wants of the district by Messrs. Niven and 
Haddin, civil engineers, Glasgow, is estimated to cost 
7140/., or 3007. more if filters are provided.—Messrs, T. 
Black and Co. have been instructed by the Paisley Water 
Commissioners to proceed with the construction of a set 
of new filters for the old water works belonging to the 
town. 


Miscellaneous News Items.—The Edinburgh and District 
Water Commissioners will shortly proceed to appoint an 
engineer for their water-supply works, in succession to 
Messrs. Leslie and Reid, both deceased,—Last Saturday 
afternoon a large party of members of the Gl w 
Association of Students of the Institution of Civil En- 
gineers made an inspection of the works of the Lanark- 
shire and Dumbartonshire Railway, under the guidance 
of Messrs. Watt, Kirkwood, Homan, and Parker.— 
The Glasgow Corporation Water Commissioners are in 
want of some 8400 tons of 48-in. cast-iron pipes and special 
castings for the completion of their new aqueduct from 
Loch Katrine, 





Rot.rne Stock ror Ecypt.—The administration of the 
Daira-Sanieh is about to order two additional locomotives 
and 40 additional goods trucks. 





Ro.iason’s WIND Mortor.—A new form of wind motor, 
introduced by the Rollason Wind Motor Company, of 
Willesden Junction, has recently been erected at that 
place. The motor consists of a set of five curved vanes 
fixed to a vertical shaft. These vanes measure 7 ft. by 
20 ft., the longer length being placed vertically. A 
shield is arranged so as to allow the wind to strike only 
such vanes as present their concave sides to it, a vane 
being fixed to move the shield automatically into the 
proper position. The horizontal diameter of the mill is 
20 ft., and it is fixed on top of an iron frame 30 ft. high. 
The weight of all the working parts, as well as the 
side thrust due to wind pressure, is taken up on friction 
rollers running in oil baths. Owing to the reduction of 
friction thus effected, the mill will start in very light 
breezes, and in one of eight miles per hour is rated ab 
2 horse-power. At Willesden the motor drives a 5 horse- 
— dynamo, to which it is connected by belt gearing. 

he dynamo is used to charge accumulators, and the latter 
supply a current which may be used for lighting or power 
purposes. The details of the electric plant have been 
worked out by Messrs. Edmundsons, Limited, of 19, 
Great George-street, London, S.W. A magnetic cut-out 
is supplied, which breaks the circuit when the speed of the 
motor, and consequently the voltage of the dynamo, falls 
too low. An automatic switchboard has been devised, 
which, as the speed of the dynamo rises, alters the 
arrangement of the cells from parallel to series, and thus 
avoids the risk of buckling the plates. To cut out the 
dynamo when the batteries are fully charged, advantage 
is taken of the change in thespecific gravity of the electro- 
lyte of a cell. An hydrometer is placed in one of ths 
cells, and as it rises the stalk closes a light contact which 
brings a magnetic belt-shifter into play, and thus stops 
the dynamo. A similar device is made use of to bring 
back the belt when current has been taken from the 
batteries, 





Tue Civin AND MecuanicaL Enarneers’ Socrety.-— 
At the ordinary meeting of the Civil and Mechanical 
Engineers’ Society, held on April 12, a paper was read by 
Mr. R. Nelson — M.I.C.E., &c., on ** Liquid Fuel 
in the Future.” The author began by referring to the 
use of hydrocarbons, or liquid fuel, in the t, which 
were first introduced after the early deccleninent of 
petroleum in America in 1859. Several patents were 
taken outin this country for the application of liquid fuel as 
far back as 1863. The most successful general application 
of liquid fuel was made by Mr. Urquhart in South Russia. 
Mr. Holden has recently adopted liquid fuel on the 
Great Eastern Railway. The calorific value of petroleum 
was discussed, and divers authors and results cited, from 
which it appears that practically one ton of petroleum 
residue is equal to nearly two tons of coal. The advan- 
tages in the use of petroleum were then referred to, and 
amongst these were economy of stoking on board shipand 
ease of working on locomotives. The results obtained on 
the Great Eastern Railway, and the account of a steamer 
using petroleum residue only on a long voyage across the 
Pacific Ocean, were given in some detail. Reference was 
made to the present and future use of hydrocarbons as 
liquid fuel ; the oil engine was cited, and its applications 
to mining and other purposes. The advantages were 
pointed out which the oil engine possesses over steam 
epgines in the economy of space and first cost, and over 
gas engines in its applicability in situations remote from 
as works. Some reference was also made tothe increas- 
ing use of petroleum for domestic purposes, that is, in 
cooking stoves in place of coal or gas in small households. 
The paper ended by a reference to the supply and cost of 
liquid fuel, pointing out that at present the supply to 
this country was entirely derived from two foreign 
countries, namely, the United States of America and 
Russia. Under these circumstances the author was of 
opinion that it would not be wise to adopt petroleum as 
a fuel for the Royal Navy, and that although the supply of 
illuminating oil was adequate, and the prices reasonable, 





ladders, and handrails. The height of the top of the lan- 
tern above the sea-level is 130 ft. The whole of the work | 
has been done to the designs and under the supervision 
of Mr. D. A. Stevenson, C.E., Edinburgh, engineer to 
the Board of Commissioners of Northern Lighthouses. 








New Water Works.—It has been resolved to form 


the quantity available when considered as fuel was very 
small as compared with the consumption of coal. The 
conclusions of the author were that, although the pro- 
blem of the applicability of liquid fuel had been solved 
there remained the serious considerations of a large and 
constant supply at a sufficiently low cost to compete with 
coal, 
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THE MACHINERY OF H.M.S. ‘‘ROYAL 
OAK.” 


WE illustrate in this week’s issue the machinery of 
the first-class battleship Royal Oak, of the Royal 
Sovereign type. This vessel was constructed and 
engined by Messrs. Laird Brothers, Birkenhead, who 
have had a long experience in the construction of 
battleships, and who have lately received an order for 
the building of one of the two battleships given out 
this year to contract, the other going to Messrs. 
Thomson, Clydebank, As to the Royal Oak, the 
machinery, although designed to meet the same condi- 
tions as those of the Royal Sovereign, Ramillies, 
Resolution, and Revenge, already illustrated and 
described in ENGINEERING, differs in many respects, 
and more especially as regards theframing. As shown 
on Fig. 1 on our two-page plate, and on Figs. 3 and 4 
on page 518, the cylinders are entirely supported upon 
wrought-steel columns, strongly braced together, the 
guides being attached by cross beams to the main 
columns. This arrangement gives a light and novel 
appearance to the machinery, and affords a practically 
uniaterrupted view of all the moving parts. Durin 
the trials this framing proved to be absolutely rigid 
and stiff, with a great saving of weight. 

The cylinders of each engine are 40 in., 59 in., and 
88 in. in diameter, with a stroke of 51 in, The whole 
of the cylinders are steam-jacketed, the working barrels 
of the high-pressure being of forged steel, and those of 
the low and intermediate pressure cylinders of cast iron, 
The receivers consist of copper pipes attached to gun- 
metal branches and expansion joint stuffing-boxes. The 
slide valves (Figs. 1 and 2) of the high and intermediate 
cylinders are of the piston type, while the low-pressure 
cylinders are fitted with flat double-ported valves 
(Fig. 2), a special type of relief ring being attached at the 
back. Balance cylinders are also fitted to the high- 
pressure and intermediate valves, andassistantcylinders 
to the low, for the purpose of reducing the strains as far 
as possible. The valve gear is of the double eccentric 
link motion type, and is moved by means of a double- 
cylinder starting engine. The main condensers, which 
are placed in the wings entirely separate from the 
engines, as shown on Figs. 2 and 3, have a collective 
cooling surface of 14,500 square feet. They are of 
brass, the circulating water Jorn forced through the 
tubes by four 18-in. Allen centrifugal pumps, driven by 
independent engines. Suctions are also led to the 
bilges from these pumps, which give a total bilge 
pump power of 4400 tons per hour, The air pumps 
are driven from the crosshead of the low-pressure 
engine (Fig. 3). 

The crankshafts are in three separate pieces, the 
cranks themselves being set at anangle of 120 deg. 
to oneanother. The crank, thrust, and propeller shafts 
are all hollow, an 8-in. hole being bored through 
their entire length, and they are each forged from a 
solid steel ingot. The thrust-blocks and collars are of 
cast steel. The latter are lined with white metal, 
and are of the ordinary type. The screw propellers are 
four-bladed, the blades and bosses being of gun-metal. 
In the main engine-rooms there are also two double- 
cylinder turning engines, two evaporators, with inde- 
pendent feed pumps, two distillers with circulating 
and distributing pumps, four No. 2 Admiralty type 
main feed pumps, of ample size to supply the chute of 
the boilers at full power, and four double-cylinder 
double-acting bilge and fire pumps of No. 1 Admiralty 
type, a pump for pumping out the drain tank, and 
two ventilating fans 6 ft, in diameter, each driven by a 





separate steam engine. And here it may be mentioned | 
that the exhaust steam from the whole of the auxiliary | 
machinery in the ship is led into an auxiliary | 
exhaust pipe, connected both with the atmosphere by | 
means of the auxiliary waste steam pipes carried up | 
outside the funnels, and with two auxiliary condensers, | 
one in either engine-room. Each of the latter con- | 
densers has its own air and circulating pump entirely | 
independent of those for the main condensers, and | 
worked by independent engines. ‘The combined cool- | 
ing surface of these two auxiliary condensers is 1800 | 
square feet, 

Steam is generated in eight single-ended cylin- 
drical boilers, having each a working pressure of 
155 lb. These are illustrated on page 515 (Figs. 6 to 9). 
The outside diameter is 15 ft. 4} in., and the length 
outside plates 9 ft. 4 in. There are 3968 steel tubes in 
the boilers, and these are 6 ft. 8§ in, long by 24 in. in ex- 
ternal diameter, and of metal 0.165in. thick. Of these, 
1232 are stay tubes spaced 7} in. apart centres. The 
stay tubes are of }-in. metal, and 24 in, in external 
diameter, the top row being somewhat larger, and 
having eight threads to the inch. They are screwed into 
both tubeplates. There are also screwed stays at 
the back of the combustion chamber fitted with nuts. 
The heating surface of the tubes is 17,038 square feet, 
other heating surface 3136 square feet, making the total 
20,174 square feet. The furnaces, with Fox’s corrugated 
flues, are thirty-two in number, and are each of 3 ft. 4 in. | 
mean diameter, the length of bars being 6ft. 9in. The | 
grate area is 710 square feet. The flame chamber is 
2 ft, 2} in. outside measurement. For th2 purpose of 
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shutting off each combustion chamber from the others, 
and also for regulating the draught in it, separate 
dampers are fitted in the passage from each through the 
smokeboxes, and gear is arranged to work the dampers 
conveniently from the stokehold floor. Following out 
the principle of subdivision, each two boilers are in a 
separate water-tight compartment, with independent 
coal supply, separate access to and from main deck, 
&c, The coal bunkers have a capacity for 900 tons, 
which gives a radius of action at 10 knots of 5000 
miles, There are four stokeholds, adapted for working 
under forced draught on the closed stokehold system. 
There are in each stokehold two fans 5 ft. 6 in. in dia- 
meter, each with its separate engine. There are also 
in the stokehold four double-acting auxiliary feed 
pumps of Admiralty type. 

For the official trials the Royal Oak was under the 
command of Commander the Hon. A. Bethell, and 
the engines were worked by Mr. R. Bevis, jun., on 
behalf of the contractors, who were represented by 
Messrs. William and John Laird, and among the 
officers who were officially present were Mr. Durston, 
Engineer-in-Chief of the Navy, and Mr. Butler, from 
the Admiralty ; Chief Inspector of Machinery Hootton, 
and Fleet Engineer Colquhoun, of the Dockyard 
Reserve ; and Mr. Corner and Mr. Carnt, of the Dock- 
yard Steam Department. The trim of the ship was 
24 ft. 4in. forward and 25 ft. 5in. aft, representing 








a mean draught of 2 ft. 74 in. less than her designed 
mean load immersion. There was a stiffish breeze on 
the beam. The diagrams taken during the eight hours’ 
natural draught run worked out as follows : 


Eight Hours’ Natural Draught Trial, November 21, 1893. 
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8 | 5% = board. Port. ‘board, Pott. |board. Port. Total. 
1 145 3 | 29 29% | 94.4 94.29 | 4481 | 4793 | 9209 
2 | 150, .26 | 284 | 29 | 97.7 98.3 | 4804 | 4996 | 9800 
3 151 | .24 | 29 | 29 | 97.0 98.7 | 4745 | 6142 | 9887 
4 149 .16 29 | 294 94.0 95.1 | 4029 4486 | 8515 
5 147 2 29 | 29) | 94.6 94.6 | 3912 4326 | 8238 
6 146) .3 29 | 294 | 96.1 95.9 | 4496 | 4743 | 9239 
7 149 | .37 29 | 29 | 99.7 | 97.7 | 4651 | 4701 | 9352 
8 147,36 29 | 294 | 97.6 | 97.5 | 4704 | 4829 | 9633 


The mean results were as follows: Air pressure, 
.27 in.; steam pressure, 148 lb, per square inch ; 
vacuum, 29 in, and 29.3 in.; revolutions per minute, 
96.1 and 96.5 ; indicated horse-power, 4477 and 4744 
for starboard and port engines respectively, or a 
gross total of 9221 indicated horse-power developed, 
being 221 in excess of that contracted for. The 
realised speed by log was 16.5 knots per hour. 
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On the forced draught trial of four hours’ duration 
equally satisfactory results were got, as the following 
Table of half-hourly readings indicates : 


Four Hours’ Forced Draught Trial, November 23, 1893. 
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2 | 82! = |board, Port. ‘board,| Port. ‘board. Port. Total. 
1 | 138, .99| 284] 283 | 100.8|100.7| 5311 | 5443 | 10,754 
2 149 97 28 284 | 104.1 | 105.2 | 5748 | 5908 11,656 
3 149 -92 | 284] 29 | 104.2 | 103.1 | 5726 | 5901 11,627 
4 149 94} 285 | 29 | 103.6 | 104.2) F661 | 5964 11,625 
5 144 -91 | 28% | 28% | 102.3 | 102.4] 5502 | 5780 11,282 
6 142 -90 284 28 | 104.9 104.1] 5889 | 6041 11,930 
7 144, 1.14 283 28 | 103.5 | 102.8) 5746 | 5891 11,637 
8 152 | 1.1 283 | 28 -_ 104.7 | 5934 | 6124 12,058 





The mean results are: Air pressure, .98 in. ; steam 
pressure, 145.8 lb. per square inch; revolutions, 103.5 
and 103.4 per minute; indicated horse-power, 5689 
and 5882 for starboard and port engines respectively, 
showing an aggregate of 11,571 indicated horse-power 
developed, or 571 in excess of the contract, giving the 
ship, then drawing 24 ft. 4 in. forward and 25 ft. 5 in. 
aft, a mean speed by log of 18.28 knots per hour. On 
examination of the results attained, it will be noticed 
that at no time did the air pressure during either of 
the trials attain to the amount allowed by the Admi- 
ralty, lin. on natural, and 2 in, under forced draught, 
trials. Under natural draught the draught never 
exceeded 3 in., and under forced 14 in. 

As to the vessel, a detailed description is scarcely 
necessary. We havealready described the Royal Oak, 
on the occasion of her launch, and exhaustive details 
have been given of the type.* It may assist to a due 
appreciation of the design and result of the engines if 
we mention one or two of the leading features of the 
vessel. Her dimensions are: Length, 380 ft. ; 
breadth 75 ft. ; mean draught, 27.6 ft. ; displacement, 
14,150 tons; freeboard—forward 19.6 ft., aft 18 ft. 
The hull alone absorbs 9500 tons of the total displace- 
ment, and it is scarcely necessary to say that it is 
divided largely by longitudinal and thwartship bulk- 
heads. As to protection, the total weight of arma- 
ment is 1910 tons. There is an armoured belt of 
steel-faced armour, with teak backing, The lower 
edge of the belt extends 5 ft. 6 in. hen the load 
draught line, while the upper edge is carried 3 ft. 
above the line. The greatest thickness is 18 in., the 
belt itself extending over a length of 250 ft. out of a 








* Vol. xl., page 433; vol. li., pages 251 and 283; vol. 
liii., page 530; vol. liv., page 412, 
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total length of 380 ft., and terminating in armoured 
bulkheads. Above this main belt is nickel steel 
armour 4 in. thick to the top of the ship’s side. A 
protective under-water steel deck, 24 in. in thickness, 
extends from the bow for about 76 ft., and from 
the stern for a distance of about 72 ft. At the fore 
and after ends of the belt, and rising directly 
from the protective deck, are the barbettes, strongly 
framed in mild steel, protected by teak backing 
and armour 17 in. thick. The quick-firing guns are 
protected by 6-in. armour screens. The armament 
comprises four 13.5-in, 67-ton guns, mounted en bar- 
bette in pairs, and firing a projectile weighing 1250 lb., 
with a powder charge of 630 lb. ; ten 6-in. 100-pounder 
quick-firing guns, the four on the main deck being 
mounted in casemates protected by 6-in. armour, while 
the six on the upper deck are mounted on sponsons ; 
sixteen 6-pounder and nine 3-pounder quick-firers ; 
eight small machine guns, and two 9-pounder field 
guns. The auxiliary armament is distributed all over 
the ship, and extends from bow to stern, the top, sides, 


and bridges having a considerable number of guns dis- | 100, 
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posed upon them. The main armament is worked by 
hydraulic machinery, supplied by Sir W. Armstrong, 
Mitchell, and Co. The other guns are all worked by 
hand, the 6-in. by one man, others being employed for 
feeding purposes. The ship is also fitted with seven 
torpedo tubes, of which two are submerged. The 
number of torpedoes carried is 18, The gunnery trials 
were completed early in March, and the results were 
satisfactory (see page 334 ante). 

The officers and crew are accommodated on the main 
and belt decks. The officers’ accommodation consists 
of cabins situated aft, the superior officers being 
located on the main deck. The admiral’s suite of 
rooms is at the extreme aft end of the main deck, 
and communicates with astern walk. The upper deck 
extends from stem to stern without a break, and above 
it is a continuous bridge deck extending the whole 
length between the barbettes, and on this deck are the 
conning towers, surmounted by the navigating bridge 
and chart-house. On the platform, débris, and lower 
decks is placed the auxiliary machinery for the work- 
ing of the ship, including steering engines, electric 
engines, and hydraulic pumping engines, workshop, 
and numerous store-rooms. 

The vessel is lighted throughout with an installa- 
tion of over 620 electric lights, and equipped with four 
search lights of 25,000 candle-power, each of which 
will be worked by dynamos under protection. The 
ship in action will be fought from either of two con- 
ning towers, of which the forward one is armoured to 
the extent of 14 in., and the after one to 3in. The 
boats, of which there are twenty-one, including two 
torpedo-boats, are stowed amidships. A steel derrick 
is fitted to the mainmast for lifting them, and the 
foremast is also fitted with a derrick for working 
those of a lighter description. The masts, which are 
built of steel, are fitted with military and signalling 
tops, and there are two funnels on the same athwazrt- 
ship lines. 





Trieste.—The Trieste docks have passed under the con- 
trol of the Austrian Government. 





Water Suprty or Leicester.—The Leicester Town 
Council has decided to accept the tender of Messrs. Aird 
and Sons (133,511/.) for the construction of a storage 
reservoir at Swithland, with an engine-house, filter-beds, 
and other works in connection therewith. Nine tenders 
were submitted, the amount of the lowest being 125,886U., 
and that of the highest 189,556. The tender of Messrs. 
Aird and Sons appears to have been the lowest but one ; 
but the lowest being ultimately withdrawn, the Leicester 
Town Council had no alternative but to come to terms with 
Messrs. Aird. The reservoir will hold 500,000,000 gallons 
of water, and the council will now be able to meet the 
water supply requirements of an additional population of 
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WATER-TUBE v. CYLINDRICAL BOILERS. 
To THE EpiToR oF ENGINEERING, 

Srr,—Now that Mr. Howden has favoured us with the 
details of the s.s. Indiana and of her sister ships, to which 
he alluded in his closing remarks at the meeting of the In- 
stitution of Naval Architects, I would like, with your per- 
mission, to call attention to a few of his figures, and to 
their bearing on each other and on the question of the 
selection of a suitable boiler for the various types of 
steamships in use. 

Mr. Howden will not hear of any kind of water-tube 
boiler, straight or crooked, upright or inclined, with large 
tubes or small ones; all are equally abominable in his 
eyes, so long as the water is inside and the fire outside. 
This appears to be the one common sin for which they all 
stand condemned, and I foresee the time when our homely 
kettle, singing on the trivet, will have to make room for 
the Muscovite samovar, with its internal fire and its smell 
of flat-irons, even though the Russian Government 
appears to have discovered some defects in that system, 
as it had the bad taste to adopt the water-tube, even 
before our Admiralty was wrong-minded enough to follow 
the same course. 

T cannot help feeling that it was imprudent on Mr. 
Howden’s part to undertake the extermination of the 
water-tube boiler in all its innumerable shapes and forms. 
Why not limit his attack to those which threaten to sup- 
plant his own favourite in the esteem and sympathy of 
the marine engineer? Whatcan it matter to him whether 
the locomotive boiler holds its own on torpedo-boat and 
gunboat, or is superseded by one of the many types of 
rapid steaming water-tube boilers now on their trial ? 
Even the question of the most suitable boiler for H.M.SS. 
Powerful and Terrible might leave him cold, as I have 
never heard that he has been called upon to supply boilers 
for British warships or for those of other countries. The 
remarkable results obtained with Mr. Howden’s boilers 
on merchant steamers most certainly entitle him to an 
attentive hearing on that subject, concerning which he 
ought to know all that is worth knowing; but why not 
leave the defence of locomotive boilers to those who build 
them? Many engineers in England would be able to 
speak with authority on the subject, and Herr Ziese’s 
nane is no stranger to the columns of ENGINEERING. In 
any case I doubt whether the well-known engineer who 
designed the boilers of the Tripoli, would have claimed 
for them the astonishing performance put forward by Mr. 
Howden, who assumes that with 28 square feet of grate 
area one of these boilers supplied steam for 1120.86 indi- 
cated horse-power, or 40 horse-power per square foot of 
grate. The Italian Navy would have reason to be proud 
if Mr. Howden’s figures were correct ; however, they are 
not. The Tripoli has six boilers, and her engines were 
intended by their designer to develop 4200 indicated 
horse-power ; on trial they averaged little more than half 
that power, and Mr. Howden must be satisfied with 375 
indicated horse-power for each of these boilers, or only 
13,4 indicated horse-power per square foot of grate. Thus 
Mr. Howden’s comparison turns against his contention. 

Turning to the other case advanced to prove the 
immense superiority of the locomotive boiler, and accept- 
ing the figures given for the Satellit to be correct, as 
Herr Ziese vouches for them, I may remark that those 
mentioned for the Speedy appear excessive when com- 
ee with the weights supplied by Mr. Thornycroft, in 

ris paper read at the same meeting, but I may leave it to 
the Chiswick firm to protest if they should consider it 
necessary. It may, however, be of interest to see what 
other engineers have done in the same direction, and as 
the weight of boilers with mountings, firebars, uptakes, 
funnels, &c., complete, per indicated horse-power appears 
to be the most suitable term of comparison for boilers 
intended for extremely rapid vessels, I append the follow- 
ing: 

Pounds per Indicated 


orse- Power. 
Speedy, according to Mr. Howden ... —_75.39 
Satellit a 44.09 
Water-tube boilers now building __... 35 
Tavock, locomotive... ae - 34 
Hornet, water-tube _.... ae ne 22.3 


Perhaps Mr. Howden had not these figures at his dis- 
posal when preparing his paper, but any one can see that 
they entirely and utterly demolish his contention in favour 
of the locomotive boiler. More than that, they prove 
that our marine engineers can obtain with locomo- 
tive boilers and closed stokeholds 30 per cent. better 
results than Herr Ziese with closed ashpits. 

Having seen what Mr. Howden can do with a locomo- 
tive boiler, let us see what he can do with a cylindrical 
one. He is prepared to prove that he can accomplish at 
least as much, and I wonder he did not proclaim the 
‘Scottish cylinder” to be the torpedo-boat boiler of the 
future. In his Table of comparative particulars of marine 
boilers, No. 1 is a double-ended boiler fitted in a cruiser 
of a certain unknown Governmert, with forced draught 
and closed stokeholds. No. 7 is also a double-ended 
boiler, and, like the former, is supposed by Mr. Howden 
to comply with Admiralty requirements. For Mr. 
Howden these Admiralty requirements have evidently 
remained what they were six or seven years ago, and 
though it may favour his case to work out boilers lighter 
than those of the Medea or the Blenheim, I doubt whether 
the Admiralty will accept his tenders when submitted for 
approval, as in the Navy double-ended boilers and light 
scantlings are things of the past. The indicated horse- 
power per square foot of grate estimated for No. 7, i.c., 
19.53 on trial and 16.41 atsea, is much smaller than in the 
case of Mr. Howden’s other vessels, so that I presume 
he finds the latter rates rather difficult to maintain. Per- 
haps the —— of all these things may be found 
where Mr. Howden puts the coal consumption on forced 





draught trial at from 1.51b. to 1.61b.; no doubt that 
would be welcome news to many, but I fear it only 
proves that Mr. Howden’s acquaintance with naval 
engines, and their little peculiarities, is neither pro- 
found nor extensive. Of No. 2, s.s. Nero, I shall 
say nothing; the boilers are, I understand, of an 
experimental nature, and appear very heavy for their 
power. No. 3 gives the Belleville boilers of the Polyne- 
sien and her sister ships, and I think Mr. Howden might 
have altered his figures in compliance with Mr. Sampson’s 
statement which appeared in your issue of the 6th inst., 
viz., that 5000 horse-power are indicated at sea with 
only sixteen boilers. The figures for the sea performance 
would then read as follows: 
Sq. Ft. Instead of 
Heating surface per indicated 
horse-power at sea ... we 3.8 4.76 
Indicated horse-power at sea 
per ton of boilers, water, &c. 16.44 13.15 
Indicated horse-power at sea 
per square foot of grate area 10.73 8.62 

Nos. 4 and 5 are the Y, Z of the Table exhibited at the 
meeting, and are, if I understand Mr. Howden rightly, 
hypothetical cases, not actual steamers. As Mr. Howden’s 
system of forced draught has been fitted on a considerable 
number of vessels, it appears perfectly fair to expect him 
to give us results actually obtained, and not to introduce 
the contentious element of deferred hope, where it is not 
necessary. Why, instead of the ethereal Y and Z, does 
he not favour us with the concrete Himalaya and New 
York? No. 6, the Indiana, certainly presents the desir- 
able and necessary feature of actual existence, and we 
may compare her with her neighbours. Strange to say, 
in her case, though she is somewhat of a tramp, the ratio 
of sea power to trial power is much higher than in the 4, 
5, and 7, or in the Himalaya, according to another corre- 
spondent. It is true that Mr. Howden does not state 
that she averages 1300 indicated horse-power at sea, but 
only that she has developed that power at sea, and there 
may be a wide margin between thetwo. The Polynesien, 
I take it, agro, 5000 indicated horse-power with six- 
teen boilers, on her long journey to Australia. The horse- 
power claimed to be developed per square foot of grate 
surface on trial and at sea, viz., 24.77 and 23 respectively, 
calls for remark. Here she fairly beats the record, and 
Mr. Howden is to be congratulated, whatever his coal bill 
may be. Cruisers large and small, torpedo gunboats, 
British and foreign, are left far behind, and even Mr. 
Howden’s ally, Herr Schichau, has a very narrow escape 
on trial, and would be nowhere at sea. 

I think it probable that Mr. Sampson is near the 
realisation of his wish, and that he will soon enjoy, 
thanks to Mr. Howden’s courtesy, the almost unique 
advantage of seeing how 23 indicated horse-power per 
square foot of grate area can be averaged at sea. Mr. 
Howden will have gained a most distinguished champion, 
and will be able to study with his own eyes the perfor- 
mance of the wily Arab and his self-acting gear, and he 
now knows what to expect if a pin is left out. 

The horse-power per ton of boilers, water, &c., indi- 
cated by the Indiana, viz., 15.59 on trial and 14.48 at sea, 
does not seem to compare very favourably with 21.05 and 
16.44, the corresponding corrected figures for the Poly- 
nesien. 

Mr. Howden cannot find words hard enough for the 
distinguished gentlemen in whose hands the technical 
direction of the Navy now rests. Perhaps their greatest 
sin, in Mr. Howden’s eyes, may have been that they have 
taken the boilers of the Himalaya, and not those of the 
Indiana, as an example of the potentialities of his system. 
I consider, and most engineers will agree with me, that 
Dr. White and Mr. Durston deserve the highest credit 
for their spirited action in adopting an urgently needed 
reform at the right moment, and they certainly deserve 
the thanks of the nation in general, and of shipowners in 
particular, for taking steps which will solve the great 
boiler problem much more effectually than could be done 
by any amount of discussion. 

Your obedient servant, 


AUTOMATIC. 
London, April 17, 1894. 


To THE Epitor oF ENGINEERING. 

Six,—With your permission I sheuld like to reply in a 
few lines to that portion of Mr. Howden’s lengthy com- 
munication to 7 columns which concerns the question 
of the weight of our boiler in the s.s. Nero. 

The difference between Mr. Howden’s figure and my 
own is now made clear, for his includes an item of nine 
tons for a fresh water tank and water (which weight I am 
not able to verify), which was not fitted with the boiler, 
as he states, but afterwards. This tank was not fitted by 
ourselves, and in any case is no more a necessary accom- 
paniment of the water-tube boiler than are the hundreds 
of tons of fresh water which are sometimes carried in the 
double bottoms of ships, and which surely he would not 
consider as part of the weight of the boilers. 

I would only add that in the design of the Nero the 
question of weight was not studied at all, and it is very 
much in excess of what we should fit for a boiler of 
similar power if we were desired to restrict the weight. I 
have also to state that the funnel and casing were made 
fully 30 per cent, heavier than usual, at the desire of the 
owners, 

I am, yours faithfully, 
James H, RosENTHAL, 





To THE Eprror or ENGINEERING, 
S1r,—Practical engineers will thoroughly agree with 
Mr. Howden that ‘* actual examples are to most minds 
more convincing than even the clearest reasoning from 
the best known facts,” but his practice hardly accords 
with this theory, for he gives in the Table immediately 





following, the very misleading item of ‘‘horse-power 
calculated from... . particulars.” This can hardly be 
accepted as an “actual example,” and perhaps you will 
permit me to supplement this calculated horse-power by 
the actual horse-power, when the figures will stand thus: 


Thornycroft : 
Kind of Boiler a ...  Water- Locomotive, 
Tube 


Grate surface, square feet 38 28 
Heating ,, ‘ 2451 1116 
Horse-power, “calculated” 788.15 1120.86 
Actual horse-power... 788.15 580 


As the particulars given of the performance of the 
water-tube boilers are said to be taken from actual results 
at sea, this correction will make the arguments deduced 
from the Table read the other way about. 

A more unfortunate selection for an example of the 
advantages of locomotive boilers could —t ave been 
made, for these very boilers quoted (of the Tripoli and 
Folgare) are to be removed to make way for water-tube 
boilers. 

CHARLES DE GRAVE SELLS, 

Cornigliano, Ligure, April 17, 1894. 





MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE EpiTor oF ENGINEERING. 

Srr,—Will you allow me to reply very briefly to Colonel 
Bucknill’s letter in your issue of the 6thinst.? He says: 

‘*The relative merits of civil and of Royal Engineers 
for any particular appointment, or putting it more gener- 
ally, the relative merits of civilians and of officers in the 
Army or Navy for any special post, can surely be left to 
those who have the power of selection.” . 

Now let us apply this to the case of the Indian Public 
Works Department. On page 47 of Parliamentary Paper 
No. 193 of 1892, is published a letter from the President 
of the Institution of Civil Engineers to the Secretary of 
State for India, in whivh occur these words : 

‘*¥For the last thirty years the Public Works Depart- 
ment has been mainly officered by civil engineers, and 
nearly the whole of the practical work of any importance 
has been executed by them. For more than a decade 
they have constituted 80 per cent. of the officers of the 
department, yet no civil engineer has ever been selected 
for the position of Director-General of Railways, Deputy 
Secretary or Secretary to the Government of India, or 
other similar appointment carrying a voice in the ad- 
ministration of the department.” 

In other words, the power of selection between civil 
engineers and military engineers for civil engineering 
appointments in the Indian Public Works Department, 
was, until 1892, vested in the military engineers, and 
the position the latter hold in that department merely 
represents their own opinion of themselves. 

ut I have no wish to dwell on the grievances of civil 
engineers, My last letter was intended rather to venti- 
late the grievances of the taxpayer, who in India is com- 
pelled to pay an amateur 40 per cent. more than a pro- 
fessional for doing the same work. 

Colonel Bucknill next objects to the comparison I have 
made between the ratio of cost of works and supervision 
in England and in India, because labour is cheaper in 
India than in England. That this cannot affect the ques- 
tion to the extent he imagines, however, is clear, from the 
fact that contractors in India are able to work with half 
the establishment required under the system for which 
the military engineers in India are responsible. The main 
cause of high establishment charges in the Indian Public 
Works Department lies in the manner in which the 
efforts of the civil engineers have been directed by the 
heads of the department, who, up to 1892 at any rate, 
have always been military engineers. The Indian Public 
Service Commission of 1886-7, in paragraph 119 of their 
report, said that— ~ 

**Men who have received a superior general and profes- 
sional education in England find themselves for many 
years condemned to labour on works within the capacity 
of men of an inferior standard of education. The Com- 
mission is informed by one very competent witness that 
at present a Cooper’s Hill engineer is sometimes kept for 
fifteen years manufacturing bricks and lime, and putting 
them together.” 

Before leaving this subject I should like to refer to the 
circumstances which led to the substitution of a civil 
engineer for a military engineer as Director-General of 
Ordnance Factories at Woolwich in 1889, which illus- 
trates the want of business capacity in military engi- 
neers. Mr. (now Sir Edward) Carbutt, who wasa member 
of Lord Morley’s Committee on the Ordnance Factories, 
said in his presidential address to the Institution of 
Mechanical Engineers, February, 1888 (page 28 of Pro- 
ceedings), speaking of the time when the ordnance fac- 
tories were under a military engineer : 

**The usable stores at Woolwich alone represented 
460,0007. With a mechanical engineer at the head who 
would manage the concern properly, all the usable stores 
that would be required would not represent 100,000/., and 
the interest on the difference between 100,000/. and 
460,000/. would be sufficient to pay a good salary to a 
chief mechanical engineer.” 

Yours faithfully, 
AN INDIAN ENGINEER. 





BALANCING OF LOCOMOTIVES. 
To THE Epiror oF ENGINEERING. 
Str,—In reference to the correspondence which has 
ei in your paper in reference to the counter- 
ancing of locomotive wheels, I may remind you that 
I wrote a letter on the subject illus rating in detail the 
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actual mode of balancing an existing locomotive, in J une, 
1868, which appeared in ENGINEERING, vol. v. page 627. 

The plan proposed was accurately to balance the re- 
volving parts of each wheel separately, and to add an 
extra weight equally divided between the two pairs of 
wheels, which should balance a fraction of the recipro- 
cating force. I remarked that, ‘‘ owing to the different 
velocities with which the reciprocating parts changed 
their directions at the end of front and back stroke, the 
reciprocating parts cannot be exactly balanced. More- 
over, the centrifugal force of the counterweights for this 
purpose, acting in all directions, reduced vertical forces 
on the rails equal to the horizontal ones they counteract.” 
Further on, after showing how the separate weights may 
be grouped on the wheels, before the resultant weight is 
calculated, I add, ‘‘in general, only a portion of the re- 
ciprocating parts need be balanced. How much, depends 
on individual judgment. Suppose, in this case, three- 
quarters.” , ; 

I found locomotive engines thus balanced ran very 
steadily. ; : ; 

Once, when running on a small tank locomotive with 
outside cylinders, with wheels balanced on this system, 
making over 300 revolutions a minute, it was observed the 
engine ran steadily. An accident happened to the valve 
gear, which rendered it necessary to run with one cylinder, 
and it was observed with surprise the engine ran nearly 
as steadily as before. It was years afterwards when the 
explanation occurred to me that as only half the weights 
of the reciprocating parts were balanced, the stopping of 
one piston, connecting-rod, &c., merely reversed the 
direction of the disturbing force on that side without in- 
creasing it. aaa 

Thus the soundness of the principle of completely 
balancing the revolving parts of each wheel separately to 
itself, and equally dividing the counterweight due to a 
fraction of the reciprocating parts, has been proved by 
experience. ; 

Tt may be observed that in the example given, although 
the hind coupled wheels require 223 lb. to balance the 
revolving parts, the weight that would be required to 
balance half the reciprocating parts is only 74 lb. 

The letter referred to gives the whole details of an 
actual calculation, in a form most convenient for practical 
use. 


Leeds, April 17, 1894, 
To THE EpitTorR or ENGINEERING. 


Sir,—I have been informed, by letter, that the ex- 
pression 


Yours truly, 
WILson HARTNELL. 





(cos a+ 8 =f 
n 
occurs in Jamieson’s ‘* Steam Engine.” Although unaware 
of this, I knew that some mistake or assumption had been 
made; the correct expression for the case of a recipro- 
cating mass acting through a finite connecting-rod is 
[ cos O+ n? cos 2 6 + sin* 0 
(n? — sin? ey? 

Professor Unwin gives this result in “Machine Design,” 
Part II., taken, I believe, from Fleeming Jenkin, who 
first gave it in 1877. I think Imray also employs it in his 
‘High-Speed Motors.” Their three respective expres- 
sions, although differing slightly in form, are identical. 
Taking 

v = velocity of piston, 

Vi », _crankpin, 

6 = crank angle, : : . 

¢ = angle between connecting-rod and axis of cylinder, 


_ connecting-rod 
ee ee 


crank 
a= a = angular velocity of crank, 
and 
a = acceleration of piston, 


Jamieson, after getting v = V (sin @ + cos @ tan *¢), 
substitutes sin ¢ for tan ¢, thus getting results always 


a vo’ in defect. — ‘ ‘ 
tarting from this point, and putting in 
sin 6 
n 


ist 
n 
for tan ?, we have 


v= V[sin 0 + sin @ cos 6 (n? — sin? 0) — 4), 
Differentiating, 
dv _y, alsin d + sin #.cos 0 (n? -sinz )” *) 
dt dt 


ean’ 
=V [ 6 +sin @ cosg, 20 — 81079) * 4 sing 
—4 1 ; 
(n? —sin?@) ad cond + cos 4 (n2 - sin? 0) bid sin 0] a0 
0 dé dt 


Whence we get 
Acceleration = a2, r [= g + nicce2 0 + sin* 0 
(n? — sin? 9) 2 
This gives same results as 
a2, r (cs 6+ ed) 
n 


when on dead points. 
“J. D. T.” can fill in the steps I have omitted. 


Well, there being no name or address appended to the 
letter I received, 1 was precluded from pointing out that 
even if the above correct expression had been given, it 
would have been quite inappropriate, for it implies that 
the whole of the connecting-rod reciprecates, which, of 
course, will be seen to be a convenient assumption on 
your correspondent’s part, his object being to minimise 
the importance of the vertical disturbances. 

The investigation of the connecting-rod’s acceleration, 
which consists of three components, is given in Pro- 
fessor Jenkin’s ‘‘Scientific Papers,” vol. ii. ; it is also 
given in Unwin’s book, Part II. The analysis is due to 
Professor Ewing, Jenkin’s then assistant. 

To pass to another matter before finally leaving your 
columns. In 1890 Mr. W. H. Lewis, in the course of a 
very interesting paper on ‘‘ Balancing,” read before the 
Western Railway Club in Chicago, said: ‘‘I am free to 
admit that when all the various conditions of speed, power 
applied, effect of the pressure in the cylinder, &c., are 
considered, it is to me a very perplexing problem as to 
just what portion of the reciprocating weights should be 
applied to the counterbalance... . the effect produced 
on the tyres of our engines leads me to believe that under 
certain conditions of speed, the weights intended to 
counterbalance the reciprocating parts produced opposite 
results to those intended, and work considerable damage 
to the machinery of the engine and to the track.” 

Now Mr. Lewis knows perfectly well what he is talking 
about, and a practical paper like his (based on observa- 
tions) is what we want, there really being little scope for 
any mathematical treatment of the subject, 

T should like to make an addendum that seems confir- 
matory of the latter part of the above extract. It being 
the predominant English practice, I believe, to balance 
two-thirds or three-fourths of the reciprocating parts 
(generally in the driving wheel only), it would be interest- 
ing to ask the reasons for doing so. Are they afraid of 
‘*the definite horizontal accelerations of the general 
mass,” as “J. D. T.” beautifully puts it ; partly this and 
partly the wear of boxes and horns I suppose ; now, some 
notes I took some time ago showed results very different 
from what one would expect. On the one hand there 
were some engines, with two-thirds reciprocating, 
balanced all in the driving wheel; they were four and 
six coupled, both passenger and goods. In the first place, 
it was noticed that most of these engines were constantly 
destroying the couplings between engine and tender, 
rendering it imperative to use as ‘“‘sclid” a connection 
as possible, instead of having springs. These couplings 
were screwed up as tight as a 3-in. nut would allow. The 
goods tanks wereso bad as to fore-and-aft motion that it 
was hardly possible to run two of them coupled together ; 
four of them were thus run once, when bridge-testing, 
and they broke all the couplings. [By the bye, since 
writing my first letter I have found out for certain that 
the engineers’ department on one big English line—I 
inclose the name—take no cognisance whatever of the 
balance of their locomotives ; and as on this line they are 
pretty fully balanced as to reciprocating parts, and all in 
the driving wheel (and, in some of them, a lot of the 
revolving weight unbalanced), I should like to see them 
when they are bridge-testing; I should think the excess 
of the deflections, above what they have anticipated, 
rather opens their eyes.]| To resume, the fore-and-aft 
motion on these engines always drew complaints from 
passengers on the rare occasions when they worked pas- 
senger traffic. All these engines were fitted with horn 
wedges, which was very soothing to the fitters, for they 
were reported knocking every few weeks. The tyre wear 
was also very bad, flat places of from } in. to in. They 
were very ‘‘ heavy ” on springs, too. 

Now, on the other hand, there were some four-coupled 
tank engines, with a bare quarter of reciprocating 
balanced altogether. They were extremely satisfactory 
as to smooth riding; the fore-and-aft motion being just 
perceptible with steam shut off. These had no wedges and 
were very seldom reported bomen | one I remember 
was not touched in this respect until having an overhaul 
after twenty months’ running. Their wheels wore very 
regularly; 4th to jth taken off tyre after 50,000 miles, 
which did not leave much margin for irregular wear ; 
whilst the other ray od wheels, to use the turner’s ex- 
pression, ‘‘ were like hexagon nuts.” 

Now the extra wear of tyres and springs in the former 
group are what we should expect, being the result of 
overbalancing. The extra wear of boxes and the bad 
riding must partly due to irregular steam stresses ; 
as we should expect reverse results, as far as the balance 
of the reciprocating weight is concerned. 

The majority of these engines had enormous crank 
hoops = 150 1b. at each crankpin, quite unbalanced, so 
in their case the word ‘‘ overbalancing” includes the 
effect of these hoops; the two things to avoid being, 
underbalancing the revolving weight and overbalancing 
the reciprocating. In the remainder of this group, the 
hoops were balanced in themselves, the engines having 
been designed before the practice of hooping began, or 
they would have been anced in the wheels. These 
remarks still further warrant the “‘demand for an 
accurate vertical balance of revolving parts” which 

J. D. T.” questioned. 

Now what is the effect on the springs of these flat 
piaces in the tyres? 

The engine is running on cams instead of circular 
discs, and the alternate rise and fall of } in. to gin. is 
taken up by the springs, and must gradually deteriorate 
them, if there is any truth in Baker’s experiments on 
repeated stress. And as a matter of fact, this is amply 
borne out by results. The drivers are always the first to 
detect and report these flat places, presumably by the 
rough riding. They can be detected (if of average amount) 


by passing the hand quickly round the tyre. There are 
other points that occur tome. Mr. Peter Barlow, years 








ago, investigated the increased tractive force required for 
a train, due to the deflection of the rails. During the 
latter half of span (between two chairs) the train ascends 
an inclined plane, and he showed ‘that the momentum 
acquired in falling down the first half did not compensate 
for the work done in getting up the last half; and that 
the result was equivalent to a continuous additional slope, 
necessitating an increase of tractive force that was of 
material an gt in the long run. If the flat places 
coincide with these maximum points of deflection, the 
case is aggravated. 

Whether there is much in this or not, it supplies 
another reason for reducing irregular wear of tyres, which 
brings us back to my old proposition, viz., not to balance 
so much of the reciprocating weight. 

Although not touching on these particular points, the 
general question of tyre wear has been very interestingly 
treated by Mr. J. N. Barr, of Chicago, at the January 
meeting of Western Railway Club, 1891. 

H. Rotre. 

Brighton Works, April 16, 1894, 





THE NAVY ESTIMATES. 
To THE Epirork oF ENGINEERING. 

Srr,—In your article on the Navy Estimates appearing 
on the 13th inst., you give what purports to bea quota- 
tion from my speech with regard to the question of con- 
struction. The words you quote are as follows: 

‘*The fact remains open to all men of common sense in 
this —— that in naval and private yards vessels are 
constructed year after year on lines discarded by the 
French and other Government authorities as being un- 
satisfactory after a fair trial had been accorded to them.” 

Will you allow me to point out that I never made an 
statement in the remotest degree resembling that attri- 
buted to me, nor do I find any such passage in the official 
report of my speech, which is before me. What I did say 
was that on several occasions we had either discarded or 
refused to adopt a principle of construction which had 
commended itself to the French ; that we had spent large 
sums of money in building ships of a different type de- 
signed by ourselves, and had eventually abandoned our 
own system in favour of the French system. This isa 
plain statement of absolute fact, of which I could easily 
give many examples. May I add that while I neither 
object to, nor fear, reasonable criticism, I do object to 
misrepresentation. I think my worst enemies, among 
whom I certainly do not count ENGINEERING, will scarcely 
charge me with saying things about the Navy which are 
on the face of them untrue and ridiculous. I invariably 
speak of things of which I have a persona! knowledge, 
and have thus so far, I think, been able to avoid errors 
upon matters of fact. I am most anxious that as the 
result of what is evidently a quite unintentional misre- 
presentation, I should not stand charged in the columns 
of ENGINEERING with errors which I have not committed, 
and which I think I could not possibly commit. 

I am, Sir, your obedient servant, 
H. O. ARNOLD-FoRSTER. 

9, Evelyn-gardens, S.W., April 18, 1894, 

[We willingly insert Mr. Arnold-Forster’s letter, but in 
doing so we must point out that the quotation we made 
is from the report of his speech as given in the Times of 
the 11th inst.—Ep. E.] 





TopmorpEN Sgwacre Scueme.—Mr. Rienzi Walton, 
M. Inst. C.E., Local Government Board inspector, 
recently held an inquiry at the Town Hall, Todmorden, 
with reference to borrowing 44,070/. for works of sewerage 
and sewage disposal. Mr. Shaw, the surveyor, described 
the purification system the board intended to adopt, 
which is the well-known ferrozone and polariteone. The 
chairman of the board and the medical officer of health 
gave evidence as to the suitability of the site and absence 
of nuisance from the ‘‘ International” process, and Mr. 
T. Bleasdale, surveyor to the Royton Local Board, where 
the process has been in operation 14 years, supported 
this evidence, and stated that at Royton there had been 
no complaint whatever of a nuisance, although persons 
resided within 60 yards of the works, which bounded a 
highway. Provision has been made for the treatment 
of 700,000 gallons a day, the population being about 25,000. 
Over seven miles of sewers are to be laid. At the termi- 
nation of the bet ped the inspector viewed the proposed 
site at Eastwood, and stated that the scheme, so far as it 
went, was in his opinion a good one. 





ALTERNATING CURRENT Morors.—At the Electrical 
Standardising, Testing, and Training Institution, 
Charing Cross-road, a test has this week been made of an 
alternating current motor constructed by Messrs. Henry 
F. Joel and Co., of 31, Wilson-street, Finsbury, with the 
following results : 





P | | Electrical Brake 
Revolutions | Percentage 
: ‘ rse- Horse- | 3 

per Minute. Watts ja oo | Efficiency. 
1582 | 1160 1.55 0.454 | 29.2 
1390 | 999 =| = 1.34 0.354 | 264 
1263 | 950 | 1.2 0.316 24.8 
1259 } 950 | 1.27 0.314 24.7 
1296 877 | 1.17 0.420 | 35.7 
1324 877 | 1.17 | 0.429 36.6 
1490 900 1.20 | 0.482 40.0 
1472 950 | 1.27 0.477 37.6 
1506 1020 | 1.365 | 0.465 34.0 


The motor is self-starting, and can be reversed by means 
of an ordinary reversing switch. The starting torque, 
measured with the armature at rest, is 3.925 x 107 Cas. 
units, as compared with 2.257 x 10’, the torque when the 
motor was running so as to give 40 per cent, efficiency, 





[APRIL 20, 1894. 


O 
Za 
0 
(2) 
es 
Z 
oO 
Zz 
(2) 











(Ig abvg ae6 ‘uoijdisosaqy 40g) 
‘GVAHNAMUIA ‘SUAHLOUA CHYIVI ‘SUSSHNW Ad da LONdLSNoo 
«MVO 'IVAOW,» dIHSATILLIVG SSVIO-LSYIA ‘WH JO SANIONGD NOISNVdXa-2IdIUL 

















AprIL 20, 1894. ] 


ENGINEERING. 


519 








AGENTS FOR “ENGINEERING.” 


Austria, Vienna: Lehmann and Wentzel, Kirntnerstrasse. 

Carg Town : Gordon and Gotch. 

EDINBURGH : John Menzies and Co., 12, Hanover-street. 

Francs, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque; M. Em. Terquem, 31bis Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See below.) 

GERMANY, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Leipzig: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Grascow : William Love, 
Inp1A, Calcutta: Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

IraLy : U. Hoepli, Milan, and any post office. 

LivEeRPOOL: Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

New SoutH Wags, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

(NortH), Townsville : T. Willmett and Co. 

RortrerpaM : H. A. Kramer and Son. 

Soutu Austra.iA, Adelaide: W. C. Rigby. 

Unirsp Statgs, New York : W. H. Wiley, 53, East 10th-street. 

Chicago: H. V. Holmes, 44, Lakeside Building. 

VictoRIA, MELBOURNE: Melville, Mullen and Slade, 261/264, Collins- 

street. Gordon and Gotch, Limited, Queen-street. 





NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. OC. R. 
JOHNSON, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiuky, 53, East 10th-street, New York, 
and Mr. H. V. Holmes, 44, Lakeside Building, Chicago. The 
prices of Subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 1. 16s, Od.; for thick (ordinary) 

per edition, 2/. 0s. 6d., or if remitted to Agents, 9 dollars for 
hin and 10 dollars for thick. 


ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first four 
ines or under, and _—— for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the ae may be obtained on ——— Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going he ni early with a portion of the edition, 
alterations di 


noon in 
The sole Agents for Advertisements from the Con- 
the French 








tinent of Te ae Colonies are the 
AGENCE HA . 8, Place de la Bourse, Paris. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the publisher, 
east free for Twelve Months at the following rates, payable in 
vance :— 


For the United Kingdom................ £1 9 2 
» all — abroad a ‘ 

in paper Copies ...........00. 116 0 

Thick 6. Maes esecndue £2 0 6 


All accounts are payable to ‘‘ ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.C. 

When foreign Subscriptions are sent by Post Office Orders 
advice should be sent to the Publisher. 

Forei, and Colonial Subscribers receiving 
Incomplete Copies through News-Agents are re- 
quested to communicate the fact to the Publisher, 
together with the Agent’s Name and Address. 

Office for Publication and Advertisements, Nos. 
35 and 36, Bedford-street, Strand, London, W.C, 


TELEGRAPHIC AppREsS—ENGINEERING, LONDON. 
TELEPHONE NUMBER—3663, 





ENGINEERING is registered for transmission abroad. 
READING Casts.—Reading cases for containing twenty-six 
numbers of ENGINERRING may be had of the publisher or of any 
news-agent. Price 6s. each. 





CONTENTS. 
; PAGE | PAGE 

The Mont Saléve (Geneva) Military Engineers v. Civil 
Electric Rack Railway Appointments .......... 51 


(Illustrated) ............ 503 Balancing of Locomotives.. 516 
The American Institute of The Navy Estimates ...... 517 

Mining Engineers (JUus- The Naval Programme .... 519 

trated) 2... .cccccccccsece 507 The International Railway 
EAEURRIO. «. sicecsestvee: SU) OCMC: cc on ccs cocncns 520 
Books Received .......... 509 The Assouan Dams on the 


Locomotives at the World’s Nile (Illustrated) ........ 521 
Columbian Exposition (/1- Photometry (Jllustrated) .. 522 
_lustrated) svdnueneseness I is wiknccdevncnesicaas 24 
Notes from the United The Training of Rivers .... 525 
eet ss ag, MTC CR 512 | Miscellanea ............000 526 
Royal Meteorological So- Timmis and Abernetby’s 
CORY i iivicccvcnsnveaducds 512 Electric ™~ - Signalling 
Notes from Cleveland and Apparatus (Illustrated) .. 527 
the Northern Counties .. 512 The Ideal Reducing Valve 
Notes from South York- (JUustrated) ........ ee 
WR ic kaa cadencuaan aa 512 Industrial Notes .......... 527 
Notes from the South-West 512) Working Marine Engines at 
Notes from the North .... . 513 | Reduced Powers ........ 52 
The Machinery of H.M.S. | Recent Experiments in 
“Royal Oak” (llius- pT ee eae 530 
hone | LOCO PCE ee 514 | Launches and Trial Trips .. 530 
Water-Tube v. Cylindrical ‘** Engineering” Patent Re- 
| ETRE, LORE 516| cord (IUustrated)........ 531 


With a Two-Page Engraving of the TRIPLE-EXPANSION 
ENGINES OF THE FIRST-CLASS BRITISH BATTLE- 
SHIP “ ROYAL OAK.” 





NOTICE. 

The attention of Readers and Advertisers is 
drawn to the alteration in the name of the 
Publisher of ENGINEERING. 

Owing to the retirement of Mr. Charles Gilbert, 
communications for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 





NOTICE, 
THE MANCHESTER SHIP CANAL. 

The Publisher begs to announce that a Reprint is 
now ready of the Descriptive Matter and Illus- 
trations contained in the issue of ENGINEERING 
of January 26th, comprising 46 pages, with four 
two-page Plates, printed throughout on special 
Plate paper, bound in cloth, gilt lettered. Price 
3s. 6d. Post free, 3s.9d. The ordinary edition of the 
issue of January 26th is out of print. 


NOTICES OF MEETINGS. 


THe InstiruTION oF CiviL ENGINBERS. — Ordinary meeting, 
Tuesday, April 24, at 8 p.m. Papers to be further discussed : 
“The Training of Rivers,” by Mr. Leveson Francis Vernon- 
Harcourt, M.A., M. Inst. C.E. ‘* Estuaries,” by Mr. Henri Léon 
Partiot, Lospecteur-Général des Ponts et Chausscées.—Students’ 
meeting, Friday, April 20, at 8 p.m. Paper to be read: ‘“‘ Sinking 
the Cylinder Foundations of the Trent Viaduct under Compressed 
Air,” by Mr. Henry T. White, Stud. Inst. C.E. Mr. J. Wolfe 
Barry, Vice-President, in the chair.—Students’ visit, Thursday, 
April 26, at 2 p.m., to the Widening Works on the London, 
Brighton, and South Coast Railway, between Clapham Junction 
and Streatham Hill. Train leaves Victoria at 1.53 p.m. 

INSTITUTION OF ELECTRICAL ENGINBERS.—Meeting at the In- 
stitution of Civil Engineers, 25, Great George-street, Westminster, 

.W. Thursday, April 26, ordinary general meeting at 8 p,m. 
“*Cost of Electrical Energy,” by Mr. R. E. Crompton, M. Inst. 
C.E , Vice-President. 

THE JUNIOR ENGINEERING Socisty.—Friday evening, April 27, at 
7.30 p.m., visit to the new Mechanical and Electrical Engineer- 
ing Laboratories and Workshops of University College, Gower- 
street, London, under the guidance of Professor T. Hudson Beare 
and Professor Fleming. 

PuysicaL Socisty.—April 27. 1. ‘‘ The Mechanism of Electrical 
Conduction,” by Dr. ©. V. Burton. 2. ‘‘ A Graphic Method of 
Constructing the Curves of Current in Electro-Magnets and Trans- 
formers,” by Major Hipperley, R.E. 3. ‘‘ The Design and Wind- 
ing of Alternate Current Electro-Magnets,” by Professor 8. P. 
Thompson, F.R.S. 

Society OF Arts.—Wednesday, April 25, at 8 p.m. Nineteenth 
ordinary meeting. ‘‘ Some Recent Developments of Photographic 
Chemistry,” by Mr. Chapman Jones, F.C.S. Captain W. de W. 
Abney, C.B., F.R.S., will preside.—Thursday, April 26, at 4.30 p.m. 
Indian Section. ‘‘ Municipal and Village Water Supply and Sani- 
tation in the North-West Provinces and Oudh,” by Sir Auckland 
Colvin, K.C.S.1., K.C.M.G., C.LE. 


ENGINEERING. 


FRIDAY, APRIL 20, 1894. 





THE NAVAL PROGRAMME. 

In our last issue we commented on the facts 
respecting the naval programme for the present 
year, as brought forward during the debate in the 
House of Commons of Tuesday, the 10th inst. In 
our issues of March 23 and 30 we also gave two 
articles on the Naval Estimates. In spite of 
having already devoted so much space to this sub- 
ject, we feel that no apology is needed for return- 
ing to it on the present occasion, as the state of 
the Navy is not only a matter of first importance 
to the country at large, but it more immediately 
affects our engineering industry than it does any 
other factor of national existence. In the first 
place, the Navy as a whole is a vast engineering 
work, one may say wholly engineering ; for naval 
architecture or ship construction is a branch of the 
comprehensive science or profession of the engi- 
neer. But if there were no engineering features in 
the Navy itself, its welfare would be one of the 





6|most important matters for the consideration of 


engineers. In case of war with a maritime State, 
the first duty of the British Navy would be to pro- 
tect our mercantile fleet ; or perhaps we had better 
say it is only in virtue of a strong Navy that our 
mercantile fleet exists. Now, although there may 
be other branches of commerce that exceed in 
volume our shipbuilding trade, yet the production 
of ships and ships’ engines is Britain’s keystone 
industry ; for were it withdrawn the whole struc- 
ture of commercial supremacy would fall. 

The debate, interrupted on the previous Tues- 
day by the operation of the 12 o’clock rule, was 


g|resumed on Thursday of last week. Section 1 


(personnel) of Vote 8 (shipbuilding, repairs, main- 
tenance, &c.) was under discussion when Mr. 
Goschen was reminded by the chairman that time 
was up. This section amounted to 1,771,800/. It 
was the only amount brought forward on the 
Tuesday, when it was discussed for over 74 hours, 
and was again discussed on Thursday, the 12th 





inst., for over 54 hours. No doubt twelve hours is 
not too long a time to spend upon the con- 
sideration of the important matters brought 
forward in connection with this section of the chief 
vote in the Navy Estimates ; our only complaint 
is that so much of the time was spent unprofitably. 
Mr. Goschen in his speech referred to a matter we 
spoke of last week, the desultory nature of the 
debate. ‘‘It seems to me,” he said, ‘‘a misfortune 
that it is impossible to have one consecutive discus- 
sion with regard to naval affairs, taking the sub- 
jects in order and together. We have had a most 
interesting debate this evening. Occasionally it 
has turned upon men, occasionally on the ship- 
building programme, and occasionally on finance, 
and it is somewhat difficult to arrive at what may 
be the general feeling of the Committee on any par- 
ticular subject.” These remarks of Mr. Goschen, 
together with a consideration of the debate, suggest 
a regret that when the mania for competitive ex- 
amination was at its height some years ago, the 
system was not extended to the House of Com- 
mons, so that members would have been called 
upon to graduate in those subjects upon which 
they desired to speak. If there could be combined 
with this a system of technical education and ap- 
prenticeship for Cabinet Ministers, there would be 
far less for the House of Commons to talk about, and 
when it did talk it would talk to the purpose. ‘I 
admit that when I was at the Admiralty,” said 
Mr. Goschen, ‘‘it was one of the most extra- 
ordinarily anxious matters to be able to discriminate 
between the views of different schools of naval 
officers.” One point that certainly might be insisted 
upon would be that to qualify as Chancellor of the 
Exchequer a certain period should be spent in a 
responsible position at the Admiralty. The country 
would not then so often have the deplorable 
spectacle before it of a Chancellor of the Exchequer 
requiring to be driven to his duty of consenting to 
due provision for the Navy by means of the clumsy 
expedient of popular agitation. The advantage of 
having an ex-First Lord of the Admiralty as Chan- 
cellor of the Exchequer was feelingly alluded to by 
Lord George Hamilton, and the evil that springs 
from the purse-strings being held by men who have 
no knowledge of naval matters has been illustrated 
on more than one occasion within recent years, by 
the undignified war scares that have come upon us, 
and which have led to the spending, extravagantly 
and in haste, twenty times more than had been 
saved by our former ill-timed parsimony. 

In further illustration of the difficulties that beset 
the path of a Minister through want of knowledge 
of the duties he undertakes, we will quote a further 
passage from Mr. Goschen’s speech: ‘‘ There was 
no point in my administrative experience which 
gave me more concern than the question whether 
the Devastation was a good and safe fighting ship. 
On the one hand, it was said she was to be the fight- 
ing ship of the future, and, on the other hand, if 
she went to sea, I should be guilty of manslaughter 
if disaster followed. It was said that there was 
some great Russian ship much stronger than even 
the Devastation, and that without her we must 
sacrifice the supremacy of the sea. . . . In regard 
to the length of our ships, when I came into office 
twenty-two years ago, I found at the Admiralty a 
minute from a distinguished admiral, stating that 
three ships—the Agincourt, the Minotaur, and the 
Northumberland—were so long that they would 
break their backs.” From this it would seem that 
not only in the present era of the Resolution, but 
also in the past epoch of the Agincourt, Minotaur, 
and Northumberland, there were gallant admirals 
who would have been better for a knowledge of the 
elements of ship design. 

A large part of the discussion turned upon the 
Naval Defence Act, the Chancellor of the Exchequer 
—who had, to the regret of all, been unable to be 
present at the previous debate—making a strong 
attack upon that measure. He commenced by 
referring to it as ‘‘ that inextricabilis error,” and 
said that the late Chancellor of the Exchequer had 
performed what seemed like a funeral oration over 
it. Now the Naval Defence Act of 1889 is not yet 
dead, though it will expire in due course by efflux of 
time, after having done its appointed task, but 
unless many persons are mistaken, it will leave a 
numerous progeny of other Naval Defence Acts 
behind it; and we cannot help thinking that 
the Chancellor of the Exchequer has a similar 
notion, otherwise he was devoting an _ inex- 

licable amount of energy to the slaying the slain. 
Bir William Harcourt says of the Act that it 
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was ‘the most unfortunate financial experiment 
ever made.” That is rather a sweeping statement, 
but in justice to Sir William’s position we must 
remember that there is a special standpoint from 
which a Chancellor of the Exchequer is likely to 
view the situation. There are, in fact, broadly 
two points of view from which the measure may be 
regarded ; there is the financial purist’s or parlia- 
mentarian’s view, and the view of those who 
recognise the first necessity to this country for 
supremacy of the fleet. The average naval officer 
is a good representative of the latter class. He 
ranges abroad and sees in the Navy the chief in- 
strument by which our position as a first-class 
Power is upheld, our necessary foreign commerce 
is protected, and our name made to be respected. 
The parliamentarian looks on the Navy as an item 
in the party programme, the Navy Estimates as a 
necessary evil to those in power, or a_ useful 
weapon of attack when in Opposition. We think 
it may safely be said that the Navy regarded the 
Naval Defence Actas a wise and salutary measure ; 
it will be interesting to examine further what 
is the opinion of Sir William Harcourt as re- 
presenting the political element. He acknow- 
ledges that the statute ‘‘ was designed to guard 
against any changes from any cause in the financial 
arrangements of the Navy. That was, no doubt, 
the policy which the Naval Defence Act was intended 
to give effect to; but we absolutely dissent from, 
and under no circumstances would we adopt, a 
policy of that description.” It is a striking com- 
ment upon what we have said as to the necessity of 
an Admiralty apprenticeship for a Chancellor of the 
Exchequer, that we find Sir W. Harcourt saying 
under no circumstances would he adopt a policy of 
continuous financial arrangement. The whole 
success of any shipbuilding programme—from a 
ship production point of view—depends on con- 
tinuous expenditure ; for of what use is it to spend 
5000/. or 500,000/. on a vessel one year if the 
money for her completion be not duly forthcoming ? 
The problem is so elementary that it seems absurd 
to put the question, and yet there has been 
no cause which has more led to inefficiency 
accompanied by extravagance than this non- 
continuous expenditure. The practice has been 
for Governments of both parties to seek popularity 
in one direction by an announcement that so many 
ships have been laid down—in another direction by 
reducing taxation by means of not continuing the 
work ; and we must confess that, owing to the 
carelessness and credulity of the British public, 
they have been remarkably successful in thus 
eating their cake whilst they kept it too. It 
was to prevent such juggling that the Naval 
Defence Bill was introduced; and it has been 
so successful in operation as to have resulted 
in a more perfect fleet being constructed than this 
country ever produced in a like time, and that at a 
cost unparalleled for cheapness. This old trick of 
laying down but not carrying on construction is 
now very threadbare, but it is to be feared that 
there is thought to be wear in it yet ; at any rate, 
we find in the present naval programme many 
familiar phrases which in the past have indicated 
provision for commencement of work made under 
pressure of popular agitation and abandoned when 
public vigilance has been lulled to rest. 

It is, however, the House of Lords about which 
the Chancellor of the Exchequer is more particu- 
larly perturbed. Navy Estimates may be voted by 
the Commons in Committee, but a Navy Bill 
requires the concurrence of the Lords to become an 
Act. ‘*The Naval Defence Act made the House 
of Lords a partner with the House of Commons 
in dealing with the finance of the country. That is 
our fundamental objection,” said Sir William Har- 
court, and later added: ‘‘ Under this Act, what 
might happen? The House of Commons might 
come to a conclusion that it was desirable to make 
a change, but the House of Loras might say, ‘ No, 
we shall not allow the Act to be altered.’” It isa 
principle of the Constitution that money shall be 
voted by the Commons, and in the Naval Defence 
Act no violence was done to this rule, seeing the Bill 
came from the Commons, the financial arrange- 
ments in connection with it being in accordance 
with the will of the majority of the Lower House. 
The only control exercised by the Lordsis that of pre- 
venting the Commons changing their mind. That, it 
may be said, is a control the Lords should not possess; 
but what are the plain and practical facts in connec- 
tion with such matters? There is hardly an Act 
passed which does not involve the expenditure of 





money, and many statutes entail the spending of 
considerable sums. Certainly the Commons have 
nominally the power to withhold supplies, but 
without the repeal of certain laws supplies could 
not be denied without gross injustice such as the 
country would not tolerate. But putting any fine- 
spun distinctions on one side, we find the Naval 
Defence Act only makes provision for a part of the 
naval expenditure of the years within its scope, the 
total sum of ten millions being extended in pay- 
ment (though not in expenditure) over a period 
of seven years; so that out of the total annual 
expenditure on the Navy for any one of these years 
the House of Commons retains control over all 
excepting less than a million and a half, which 
comes out of the Consolidated Fund. For our own 
part we have no special preference for the House 
of Lords in this matter, but are thankful for any 
controlling body which can do that which Sir 
William Harcourt so much dreads, namely, prevent 
the House of Commons changing its mind yearly in 
the carrying out of the naval programme; we 
should welcome the London County Council or the 
Salvation Army in the exercise of this salutary 
function. Asa matter of fact, the House of Lords, 
in the person of one member, exercises a very con- 
siderable control over the money spent on the Navy. 
Lord Spencer, as First Lord, is supreme at the 
Admiralty, and Lord Charles Beresford has told us 
how little voice the other members of the Board 
have in framing those estimates to which they put 
their names. Practically, the estimates are passed 
as presented to the House, and though it is good 
there should be a power of veto, if kept in reserve, 
yet that power might be well held in abeyance 
for a period of five or seven years—just as it is 
now for a period of twelve months—so far as a 
sum such as a million and a half or two millions 
is concerned. If ships are commenced, it is neces- 
sary, for the sake of efficiency and economy, to 
carry on with their construction until they are 
completed. If an Administration intends to do 
this, surely there can be no objection to putting 
the matter beyond the necessity of yearly cavil and 
dispute by means of an Act of Parliament. Under 
no conditions at all probable would it have been 
unwise to spend the money apportioned by the 
Naval Defence Act in the way it was spent, the 
ships having been once begun. Sir William Har- 
court, referring to the programme of construction, 
says, ‘‘ Why should we not be able to change it ?” 
and referring to Mr. Goschen, ‘‘ He said him- 
self that he did not feel quite certain whether it 
was advisable to build a small number of big ships 
or a large number of small ships. Suppose in a 
few years it was found desirable to build a large 
number of small ships and fewer large ships, what 
sense is there to go on building the large ships ? 
Why should we for five years, or any other term, 
exclude ourselves from making changes which 
might be most beneficial and even necessary?” If 
Sir William Harcourt had ever been First Lord of 
the Admiralty he would never have asked such 
questions as these ; and in asking them he gives 
some of the best arguments in favour of the Naval 
Defence Act. It has been the changing which he 
advocates, or which he demands the right to 
initiate, that has always proved so detrimental to 
the efficient prosecution of a shipbuilding policy. 
Whether big ships or little ships be good may be 
an open question, but there can be no doubt that 
when a vessel, or a group of vessels, is once put in 
hand, construction should, as we have before 
stated, be pushed on with rapidity to completion, 
and without change. 

We have given more space than we otherwise 
should have to the consideration of this matter, as 
we consider that the opposition to the Naval De- 
fence Act has proceeded almost entirely from poli- 
tical motives, and in this way a most valuable mea- 
sure is likely to be lost as a precedent. 

With regard to the remaining features of the 
debate, not much need be said. Section I. of 
vote 8 having been passed, Section II., amounting 
to 2,294,0001. for matériel for dockyard work, was 
passed, and Section III., 2,920,000/. for contract 
work, was also agreed to, as was Vote 10, 650,000I. for 
works and buildings. In the short discussion on 
the latter vote, Mr. Robertson said that the pro- 
posed dock at Gibraltar would be of the first class, 
and capable of holding the largest ships. He also 
explained that so small a sum had been taken in 
the present estimates, as there would be a difficulty 
in getting the contractors on the work in time to 
spend more money. The total cost of the dock is 








to be 366,0001., of which 1000/7. has been asked for 
the present year. 








THE INTERNATIONAL RAILWAY 
CONGRESS. 

SINCE we gave, in our issue of the 9th ult., some 
particulars of the forthcoming International Rail- 
way Congress, considerable progress has been made 
in arranging details of the programme. Before 
referring to these, however, it is necessary we 
should correct an error we made in our former 
notice. In referring to the large amount of work 
Mr. W. M. Acworth, the secretary of the London 
meeting, had before him, we said: ‘‘ His powers 
of organisation and well-known capacity for hard 
work would certainly be tested to the fullest 
extent between now and next June.” We should 
have said ‘‘ June of next year,” for the London 
meeting of the Congress will take place in June, 
1895, as stated in the opening paragraph of our 
article. 

In our former notice we mentioned that only the 
reporters officially appointed would contribute 
papers, and that these papers would be printed 
and distributed previously to the meeting, whilst 
other members may contribute ‘‘ notes” in which 
the paper will be discussed, and these may be read 
at the meeting or distributed beforehand ; whilst, 
finally, the reporter, as the original author of the 
paper, would be at liberty to add a summary of his 
opinions. It will be seen, therefore, that all those 
attending a meeting will be thoroughly acquainted 
with the lines any discussion is likely to take, and 
when we remember that the Congress will be com- 
posed wholly of experts, it may be concluded that 
the discussions will be of a thoroughly satisfactory 
nature. 

We have now before us a complete and revised 
list of questions for discussion, together with the 
names of all reporters appointed, both foreign and 
English. The Congress will be divided into five 
sections—-which will meet simultaneously—and in 
these sections the ‘‘ questions” will be discussed. 
In some cases there will be joint reports by two 
reporters working in collaboration, whilst in other 
cases there will be two reports on one question 
from two different reporters. 

The First Section refers to Way and Works, 
and includes four ‘‘ questions.” The first is on 
‘Strengthening of Permanent Way in view of the 
Increased Speed of Trains.” The reporter for 
England is Mr. Hunt, chief engineer of the Lanca- 
shire and Yorkshire Railway, Manchester ; and for 
the Continent, M. Ast, chief engineer, Kaiser 
Ferdinand’s Nordbahn, Vienna. Question II. is on 
‘*Places in Permanent Way requiring special Atten- 
tion,” the reporter being M. Sabouret, engineer, 
Orleans Railway, Paris. Question III. refers to 
‘* Junctions ;’ the reporter being M. Zanotta, 
divisional engineer, Mediterranean Railway of Italy, 
Milan. The last question in this section, Ques- 
tion IV., is on ‘‘ Construction and Tests of Metallic 
Bridges ;’ the reporter being Edler von Leber, 
Principal Inspector of the Railway Control Depart- 
ment, Ministry of Commerce, Vienna. 

We now come to Section IT., ‘‘ Locomotives and 
Rolling Stock,” the first question being No. 
V. (it will be seen the questions are numbered con- 
secutively throughout the sections), ‘‘ Boilers, 
Fireboxes, and Tubes.” The reporter is M. 
Sauvage, assistant locomotive engineer, Eastern 
Railway of France, Paris. Question VI. refers to 
‘* Express Locomotives ;” reporter, Mr. Aspinall, 
chief mechanical engineer, Lancashire and York- 
shire Railway, Horwich, Lancashire. Question 
VII. refers to ‘* Rolling Stock and Express Trains,” 
the reporter being Mr. Park, carriage superinten- 
dent, London and North-Western Railway, 
Wolverton. The last question in Section II., 
Question VIII., refers to ‘‘ Electric Traction,” and 
deals with the general problem at large, M. Auvert, 
engineer in the rolling stock department of the 
Paris and Lyons Railway, being reporter. 

In Section III.—*‘ Traffic ’—there are four ques- 
tions, viz., IX., ‘‘ Acceleration of Transport of Mer- 
chandise ;” reporter, Mr. Lambert, general manager, 
Great Western Railway, London. X. ‘Station 
Working ;” reporters: for England, Mr. Turner, 
general manager, Midland Railway, Derby ; for the 
Continent, M. Richter, assistant superintendent of 
the State Railway from St. Petersburg to War- 
saw ; M. Eugéne Sartiaux, electric engineer of the 
Northern Railway of France ; and M. de Boschau, 
engineer, Kaiser Ferdinand’s Nordbahn, Vienna, 
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(This question is divided into two parts.) XI. “* Sig- 
nals.” Reporters: for England, Mr. Thompson, 
signal superintendent, London and North-Wes- 
tern Railway, Crewe; for the Continent, M. 
Motte, engineer, Belgian State Railway, Namur. 
XII. ‘‘Cartage and Delivery ;’ reporter, Mr. 
Twelvetrees, chief goods manager, Great Northern 
Railway, King’s Cross. 

Section IV. is the ‘* General” section, and also 
includes four questions as follows : XIII. ‘‘ Organi- 
sation ;” reporters: for England, Mr. Harrison, 
general manager, London and North-Western Rail- 
way, Euston ; for the Continent, M. Duca, general 
manager, Roumanian State Railway, Bucharest. 
XIV. ‘‘ Settlement of Disputes ;” reporter, M. de 
Perl, Privy Councillor, chief of the Foreign Traftic 
Department, Russian Railway Union, St. Peters- 
burg. XV. ‘*The Twenty-four Hours Day ;”’ re- 
porters, MM. Scolari and Rocca, chief inspector 
and inspector of the Mediterranean Railway of 
Italy, Milan. XVI. ‘‘ Decimal System ;” re- 
porter, Mr. Wilkinson, chief goods manager, 
Great Western Railway, London. 

Section V. refers to ‘‘ Light Railways,” and, like 
the other sections, contains four questions, which 
are as follows: XVII. ‘‘Contributive Traffic,” 
reporters, M. de Backer, general manager of the 
Belgian National Light Railway Society, Brussels ; 
Mr. Humphry Owen, chairman of the Montgomery- 
shire County Council; and Mr. P. W. Meek, 
M. Inst. C.E., 16, Victoria-street, S.W. (This 
question is divided into two parts). XVIII. ‘* The 
Working of Light Railways by Leasing Companies;” 
reporters, M. de Burlet, of the Belgian National 
Light Railway Society, Brussels ; and M. Colson, 
Professor of Political Economy, chief of the Rail- 
way Department in the Ministry of Public Works, 
Paris. XIX. ‘‘ Light Railway Shops ;” reporter, 
M. Terzi, manager of the Railway from Suzzara- 
Terrara to Sermide, Italy. XX. ‘* Brakes for Light 
Railways ;” reporter, M. Plocq, superintendent of 
the General Light Railway Society, Arras. 

From the above list of twenty subjects and names 
of those to whom they have been intrusted, it will 
be seen how comprehensive the work of the Con- 
gress will be. Already a large number of the de- 
tailed lists of questions have been sent out. For 
instance, Mr. Aspinall has issued an inquiry sheet 
asking for detailed information upon between 
100 and 150 points, in connection with his 
question on express locomotives, the reference 
being the ‘‘type of engine most suitable 
for high speeds. The use of high pressure and 
application of the compound principle. Improve- 
ments in distribution and balanced slide valves. 
Engine-building from the point of view of diminish- 
ing the strains on the permanent way. The effect 
from this latter point of the compound principle.” 
These, we suppose, will be the headings of the 
chapters in Mr. Aspinall’s essay, and certainly the 
matter could not bein better hands. It can hardly 
be doubted also that there will be a large number of 
independent ‘‘ notes” on each subject, and some of 
these will probably be as voluminous as the reports 
themselves ; although it is to be hoped the respon- 
sible authorities will not fail to exercise certain dis- 
crimination in pruning away redundancies should 
occasion require, otherwise the Congress may be 
smothered in its own literature. 

Perhaps one of the most interesting sections of 
the Congress will be that relating to light railways. 
We have stated that question XVII., ‘‘ Contribu- 
tive Traflic,” has been divided into two parts, which 
are distinguished as ‘‘ A” and ‘‘ B.” Part A refers 
to ‘‘ Methods adopted by the great railways to en- 
courage the building of light feeder lines,” so that 
no surprise need be felt that an English reporter 
has not been appointed to this division of the ques- 
tion. Part B has the following reference: ‘‘In 
the case of light railways, what relaxation can be 
made by the Government in its normal requirements 
for construction and working without risking the 
public safety?” Here we have a fruitful subject 
for discussion. Undoubtedly a very leading ob- 
stacle in the way of developing rural industries is 
the difficulty of transportation when the district is 
some distance from a station on one of our existing 
lines. The Board of Trade requirements are so 
onerous that light railways have practically a pro- 
hibitive tax put upon them, Light trains at low 
speed might certainly be worked over lines far less 
elaborately constructed and equipped than in ac- 
cordance with present Government requirements. 
It is to be hoped that the conference may have the 
€ffect of bringing this matter forward. 





Although the English railway companies will 
occupy the position of hosts at the London meet- 
ing of next year, all English-speaking countries are 
specially invited to join in the proceedings. The 
presence of American railway engineers would add 
greatly to the importance and success of the meet- 
ing, and it is cordially to be hoped that they will 
attend the conference in force. The Congress 
numbers among its supporters 275 separate 
railway undertakings; the miles of line re- 
presented being upwards of 125,000, and the 
Governments of more than fifty different coun- 
tries support the Congress and subscribe to its 
funds. The 275 separate railway undertakings that 
have joined comprise the administrations of almost 
the whole of the railways of the Continent of 
Europe, whilst every important company of the 
United Kingdom is attached to the Congress. It 
is satisfactory to know that the Pennsylvania Rail- 
road has also joined in the Congress, and we believe 
there are other important railway corporations in 
the United States that have signified approval of 
the scheme, if they have not already taken up mem- 
bership. The opportunity which is now offered for 
English-speaking railway engineers to meet foreign 
members of their own profession possesses ad- 
vantages which are not often forthcoming, and may 
not present themselves again for some time. We 
suppose that in the ordinary course of events a 
meeting of the Congress will take place some day 
in the United States, but the distance to travel 
would always prevent so large and representa- 
tive a gathering of European engineers assembling 
in America as will doubtless take place in London 
next year. 





THE ASSOUAN DAMS ON THE NILE. 

Tue brief telegrams received in this country con- 
cerning the doings and opinions of the Egyptian 
International Commission, of which Sir Benjamin 
Baker is a member, seem to point to the selection 
of the Assouan site as that most likely to be recom- 
mended for the construction of the great controlling 
reservoir which is projected. Were it not for the 
presence on the spot of the Temple of Phil, it 
might be taken as settled that this location would 
be selected, as it is the only one in the Nile Valley 
against which no engineering objection seems 
to be brought. The reference to the Commission 
did not contain any mention of the preserva- 
tion of ancient monuments, but in spite of 
this one of the members has refused to join 
in the recommendation of the Assouan site. 
Various suggestions have been made to avoid 
submerging the temple; one is to remove it, stone 
by stone, to an adjacent site, while another is to 
raise it where it stands. It cannot be said that either 
of these is free from objection, or from difliculty. 
Many people will feel very doubtful as to the way 
in which the Egyptian Government would perform 
such a delicate operation as reconstructing the 
temple ; the Oriental mind does not take much 
interest in archeology, and would apply itself to 
the work of saving the temple more to propitiate 
western opinion than from an innate regard for 
the structure. Possibly, if the members of learned 
societies who write to the Times on the subject, lived 
in Egypt, the material benefits that the reservoir 
would procure, to be reckoned in millions sterling per 
annum, would moderate their enthusiasm for relics of 
the past glory of the country. No doubt the ultimate 
decision will rest upon a comparison of the merits 
of the various sites, the positions of which were ex- 
plained in an article on page 234 ante, all considera- 
tions, both engineering and archeological, being 
duly weighed. As the Assouan site is just now 
the most prominent, we take the opportunity to 
give a plan of the position, accompanied by sections 
of the dam, proposed by Mr. W. Willcocks, M. Inst. 
C.E., Director-General of Reservoirs, and sub- 
mitted by him to the Commission. 

Mr. Willcocks states that the position north of 
Philz is the best site for adam in Egypt. The 
main dam would be 1500 metres in length, on three 
curves springing from substantial buttresses, as 
shown to the right of Fig. 1, and on a larger scale 
in Fig. 3 (see next page). The extreme left-hand 
channel, where there is a very solid bed of rock, 
would be closed by a dam 300 metres in length. In 
these dams there would be 100 undersluices, each 
10 metres by 2 metres (32 ft. 10 in. by 6 ft. 7 in.). 
The narrow intermediary channel, improved by 
blasting, would be used for navigation. The total 
length of the different dams is 1850 metres (1.15 





miles) ; of this length 1150 metres would be solid, 
and 700 metres pierced with undersluices. The 
greatest height of dam anywhere would be 23 
metres (75 ft. 6in.), and the greatest head of water 
20 metres (65 ft. 7 in.). The rock is everywhere a 
hard and compact syenite or quartz diorite, except 
near the extreme left of the main channel, where 
the diorite is compact, but not very hard. The 
reduced level of the bottom of the lowest of the 
three small channels cut through the syenite is 
taken at 83 metres, the general level of the solid 
rocky crest of the cataract being 91 metres. 
Low summer level is at 90 metres, and maximum 
flood at 100 metres. It is proposed to hold the 
water up to 105 or 106 metres. There will be 30 
undersluices under 22 metres head, and 70 sluices 
under 15 metres. These are shown in the detail 
views on Fig. 3. 

In our previous article we described the arrange- 
ment of these undersluices, but may briefly refer 
to them again to render the matter clear. The Nile 
carries so much silt that a reservoir with a solid 
dam would speedily become more or less filled, so it 
is proposed to maintain a constant scour by allow- 
ing the daily output of water to flow through doors 
or sluices in the lower part of the masonry wall, 
instead of over a weir in the usual method. These 
sluices will allow the ordinary Nile flood to go 
through them without accumulating. The total 
waterway projected is from 2000 to 2400 square 
metres (21,528 to 25,833 square feet), and is calcu- 
lated to pass a mean high flood at Assouan of 
10,000 cubic metres per second (353,166 cubic feet), 
with a mean velocity of 5 metres per second, and 
a head of 2 metres. The sluices are to be closed 
by Stoney’s gates, and are to be placed at varying 
depths. At the time of closing, the lowest gates 
will be shut first, and afterwards, as the water 
rises, the higher gates. In opening, the process 
will be reversed, and thus no gate will be manipu- 
lated under the maximum head. The varying 
heights of the river bed enabled the rule to be made 
that no undersluice shall have its sill more than 
10 metres above the living rock at its base. 

The navigation channel will be between the large 
southern island and the smaller one to its im- 
mediate north. The locks will be 75 metres by 
12 metres, and have 2 metres of water on the 
sills as a minimum. The capacity of the reser- 
voir, if held up to 106 metres, is 1,065,000,000 
cubic metres, and if held up to 105 metres, it 
is 928,000,000 cubic metres. The estimate for 
the cost is £E.772,000, of which sum £E.114,000 
are for compensation (an Egyptian pound equals 
20s. 6d.). As the river flows here in three beds in 
the dry season, it would be quite casy to divert 
each arm in succession when the foundations were 
being put in, and thus secure the work being done 
in the dry. Further, as it would not be necessary 
to put undersluices in these channels, the openings 
in the dam could be built on the intermediate reefs, 
which are dry seven months in the year, thus 
insuring absolutely good work. 

The opposition to be expected to a plan which 
interfered with the Temple of Phil caused Mr. 
Willcocks to make studies of dams above the 
island. He found it possible to construct reservoir 
dams across the channels between the granite 
islands upstream of Philw Island. Unfortunately 
the Nile here is deep, and the work would be 
expensive. On Fig. 1 the possible sites of these 
dams are marked. The best series would be those 
near the temple, but the main channel here has 
silted up, and the rock is only found about the 
reduced level of 75 metres. Fig. 4 shows designs 
for dams near the head of the south island, where 
the channels are free from silt. The main dam 
would be 600 metres in length, and that on the left 
450 metres long. The maximum depth of water is 
48 metres, and the maximum head 28 metres. The 
navigation channel is shown on the right of the main 
dam, and on the left are ten low-level and twenty 
high-level undersluices. The dam on the left is shown 
pierced with seventy low-level and twenty high-level 
undersluices. The reduced level of the lowest 
part of the main channel is 70 metres, and the 

eneral level of the left-hand channel is 90 metres. 

igh flood level is 100 metres ; low summer level, 
90 metres. It is proposed to hold the water up to 
118 metres. There would be 80 undersluices under 
22 metres head of water, and 40 sluices under 
15 metres head. The capacity of the reservoir 
with the water held up to R. L. 118 metres will be 
3,733,000,000 cubic metres, and its gstimated cost 
£ E.2,100,000, of which ££E.547,000 are for 
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compensation. The evaporation wil! be i metze, or 
5 per cent. | 

Mi. W. E, Garstin, Under-Secretary of State, | 
Public Works Department, speaks very doubtfully | 
of this site. He says that both alternative lines | 
pass through schists and inferior gneiss on their | 
extreme right. Le has ordered further borings | 
ww be taken, to find out at what depth sound rock | 
exists, ‘though everything points to this depth | 
being so far below summer water-level as to render | 
the construction of the foundation masonry practi- | 
cally im possible.”’ | 

It has been asserted that a failure vf a dam in | 
Upper Egypt would sweep all the inhabitants of the | 
country, with their houses and property, into the 
sea. Of course, if this were true, such a work would 
be a very serious menace to the lives of millions of 
people. The capacity of the Nile Valley has, 
therefore, been calculated to see how much of 
the reservoir contents it could accommodate, 
and it is found that between Assouan and 
Cairo it is practically twice that of the pro- 
posed reservoir. The accident could only occur 
when the Nile was at its low level, because 
the reservoirs will be practically empty when 
the annual flood comes, and will remain so 
until it has completely passed. Of course it is in- 
conceivable that an entire masonry dam could be 
swept away at once, even in the event of a severe 
earthquake beneath it. There would always be 
enough left to make the emptying of the reservoir 
extend over days. Further, there is at Silsila (see 
map, page 234 ante), 70 kilometres north of Assouan, 
a pass under 400 metres in width, which would 
seriously impede the passage of a flood, and would 
lengthen its flow. Of course, inthe neighbourhood 
of the dam the ruin would be farful to contem- 
plate, but in the rich and thickly populated parts 
of the country to the north the damage would be 
less and less. 





PHOTOMETRY. 

Ox Monday evening last, in the rooms of the 
Society of Arts, John-street, Adelphi, Captain 
Abney, ©.B., gave the third and concluding lecture 
of his course on ‘‘ Photometry.” He commenced 
by remarking that in his last lecture he had shown 
that the sensitiveness of the eye varied with the 
amount of light reaching it, and that scintillation 
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was more visible the stronger the light. He had 
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intended to touch on some other theoretical con- 
siderations, but the amount of time at his disposal 
would not admit of this, and he would proceed to deal 
with some methods by which the intensity of a light 
could be conveniently varied. If a disc of metal 
with a sector cut out of it were mounted on a spindle 
and caused to rotate rapidly in the path of a beam 
of light thrown on a screen, the proportion of light 
reaching that screen would be proportional to the 
area of the opening in the disc. By varying the 
size of this opening, which could be done by suit- 
able mechanism whilst the disc was rotating, 
the illumination of the screen could be readily 
varied. It had been suggested that this arrange- 
ment did not give accurate results for small sector 
openings, but having used it for upwards of ten 
years, he had never found it to fail. An American 
writer had stated that the method was perfectly 








the 1% Cataract. 


accurate for monochromatic light, but not for white 
light. Since, however, white light was built up of 
monochromatic light, and the method was held to 
be accurate for each of these constituents taken 
separately, it must also be true for them taken 
altogether. Of course if the slit was very narrow, 
diffraction phenomena would appear. 

In his last lecture he had pointed out that to get 
two lights constant both in quantity and quality, it 
was necessary to ascertain that the light-giving 
bodies were at the same temperature. He had also 
shown that the blue rays formed a much larger pro- 
portion of the total radiation when the light was 
white than when it was yellow. This fast could be 
used to compare the temperatures of two carbon 
lights, as when the incandescent matter was the 
same temperature in both lights, the proportion of 
red and blue rays would be the same. By using a 
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prism, the light from an electric lamp could be split 
up into its constituents. Taking a suitable pair of 
these constituents and letting them fall on a screen, 
on which also the light from some other source fell, 
this latter light could be matched in colour, and by 
interposing the revolving sector in the path of the 
rays, it could also be matched in quantity. By 
noting the particular portions of the spectrum 
required to match a given light, its temperature 
could be compared with that of another similar 
light. 

avon method of varying the intensity of a 
light was to make use of a glow lamp and vary the 
current through it. The following Table, compiled 
from oxperiments made by General Festing and him- 
self, showed howthe light increased with the current. 


A Woodhouse and Rawson Lamp, Changing the Resistance 
and Reading Current and Potential. 











| | Calcu- 
Calcu- | 
Watts x lated 
Current. — a Con. | Aperture | , lated Aperture 
jal. stant, of Disc. | Aperture | (Grease- 
P | (Shadow). Spot). 
13.4 38.0 509.2 180 180.23 | 181.6 
12.75 36.1 460.3 135 | 135.20 | 134.2 
12.6 35.5 443.8 120 | 121.44 120.0 
12.3 35.0 430.5 110 110.95 | 109.4 
12.2 34.7 423.3 105 105.47 | 105.5 
11.9 33.8 402.2 90 90.11 | 91.1 
11.7 33.1 887.3 80 79.99 | 80.1 
11.5 $2.5 873.7 70 70.34 | 7L2 
11.2 31.7 353.9 60 60.20 61.3 
10.9 80.75 835.2 50 49.40 48.7 
10.6 299 316.9 40 40.42 39.8 
10.2 28.8 293 9 30 80.11 | 29.7 
9.65 27.65 265.4 20 | 20.07 19.5 
9.35 26.7 249.6 15 15.07 15.0 
9.0 26.6 230.4 10 10.09 
8.4 24.2 203.3 5 | 4.75 | 





A revolving sector was used to reduce the light 
from the lamp to that of the standard. The angle 
of opening of the sectors was given in column 4, 
and the angle as calculated from the temperature of 
the filament in columns 5 and 6. It would be seen 
that the agreement was very close. This method of 
varying the intensity of light was very convenient, 
as the reading of one galvanometer only had to be 
taken, This method had been used in determining 
the intensity of light from the corona during the 
last two eclipses of the sun. He had on the table 
the identical apparatus used by Professor Thorpe. 
It consisted of a box, inside of which was a glow 
lamp. The front of the box was closed by a sheet 
of paper, in the centre of which was described a 
circle. The shadow of the moon was made to fall 
on this circle, the corona, therefore, falling outside 
it. A number of small grease spots were arranged 
all round this circle, and by means of them the 
light of the corona round the whole circumference 
of the sun was easily compared with that of the 
— inside. 

e would now show another form of photometer 
which was very useful for some purposes, and which 
he believed was original with himself. It consists 
of a frame carrying a rectangle of paper, this 
rectangle consisting of two equal squares. The 
frame was cut away behind one of these squares, so 
that light placed behind the screen could shine 
through the paper. Two lamps were used, one be- 
hind the screen and one in front. The light of 
the lamp in front was stopped off the square illu- 
minated by the lamp behind, so that one half of 
the paper rectangle was illuminated by one lamp, 
and the other half by the other. By means of the 
revolving sectors placed in the path of the light 
from one of the lamps, both halves of the rectangle 
could be made pres“ bright. If now a piece of 
ground glass was placed in the path of the rays 
from the other lamp, the balance would be dis- 
turbed, and the sector opening would have to be 
altered to restore it. In this way the transmissive 
»ower of ground glass could easily be determined. 

n dealing with such a material as ground glass, 
which scattered the light, differont results would 
be obtained, according as the glass was placed near 
the screen or the lamp, or half-way between the 
two. With ordinary glass this did not occur. The 
transmissive powers of red and green glass could 
also be compared by placing a green glass in front 
of the screen and ared glass behind. Then one- 
half of the rectangle was illuminated by red and 
the other half by green light. By altering the open- 
ing in the revolving sectors, it was easy to make 
first the green and then the red, appear too 
bright, and taking the mean of these two posi- 
tions of the sectors, an exact balance could be 
established with great accuracy. Bya modification 





of the same photometer, the reflective powers of 
bodies could be compared. In this case a clear 
opening, corresponding to the half of the rectangle 
above mentioned, was left through the screen. One 
lamp only was used in this case in front of the 
screen, but, by means of mirrors, the light was 
split up into two beams, both of which fell on the 
screen, in front of which a rod was arranged so as 
tu shield one half of the rectangle from one beam, 
and the other half from the other. 

The revolving sectors were interposed in the path 
of one of the beams from the lamp. If then it was 
desired to measure the comparative reflective powers 
of red and green paper, a piece of the former was 
placed behind the opening in the screen, and by 
means of the revolving sector a balance was estab- 
lished between the light thrown back from it and 
the other half of the rectangle. Replacing the red 
paper by the green, the sector opening would have 
to be altered to renew the balance. The ratio of 
sector openings in the two cases would then measure 
the reflective powers of the two papers. 
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In the case of very faint lights, great care was 
necessary in photometry to get accurate results. 
In measuring, for instance, the transmissive power 
of a wedge of dark glass, he had used the appa- 
ratus shown in Fig. 1. In this E L denoted an 
arc lamp, La condensing lens in front of it, C a 
collimator rendering the rays parallel, / m a second 
lens bringing the rays to a focus on the glass wedge 
w, after which they fell on the screen. To get a 
comparison light, a piece of plane glass was placed 
on the path of the rays at M, and reflected a 
certain proportion of these toa second mirror, as 
shown, which sent them on to the screen. The 
revolving sectors were placed on the path of these 
rays, and by their means a balance could be 
established between the light passing on to the 
screen through them and through the wedge. A 
rod R was placed at the position shown, thus form- 
ing a shadow photometer. The great advantage in 
this arrangement was that the light to be mea- 
sured and the comparison light both proceeded 
from the same source, and the results were there- 
fore independent of changes in the intensity of this 
light. Tocompare the transmissive power of such 
a wedge for different coloured light the apparatus 
was slightly modified, as shown in Fig. 2. Behind 
the collimator a couple of prisms were placed, 
which split up the light into its components. By 
means of a lens L,, these rays were then brought 
to a focus at S,,, where there was a movable slit. 
The wedge was placed opposite this slit, and the 





light, after passing through it and a 3 lens L,,,, 
fell on the screen, as indicated. A comparison 
light was obtained by making use of the light 
reflected from the face of the prism next the colli- 
mator, which was directed on to the screen along 
the path indicated in the figure. 

Many people might consider him a perfect heretic 
for attacking the law of inverse squares, i.e., the 
law laid down in the text-books to the effect that 
the light thrown on a screen from a candle varied 
inversely as the square of the distance between the 
two. Owing to the constitution of the eye, how- 
ever, this law, though accurate for lights of the same 
colour, was not so when faint lights of different 
colours were compared. Throwing on a screen the 
spectrum of the light from an arc lamp, he would 
cut off the light from the green, until the red light 
was decidedly brighter than the green. If now he 
diminished all the light uniformly by means of the 
revolving sectors, it would be seen that the red 
light became fainter than the green, and finally 
vanished, whilst the green still remained visible. 
The annexed Table showed the order in which 
lights of different colours would cease to be visible 
as the light grew fainter, the amyl acetate lamp 
being used as a standard : 
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Extinction of Colourin; 2 Col. 











Extinction of Light in 

10-Millionths. 10-Millionths, | 16ol. 
B 50,000 | 120,000 2.4 
C | 11,000 25,000 2.3 
D | 350 | 9,000 2.6 
E 65 10,000 154.0 
F | 150 24,000 160.0 
a | 3,000 | 





The sensation of colour ceases before the light is extinct. 


A screen illuminated by the red portion of the 
spectrum from an amyl acetate lamp would cease 
to be visible when 50 ft. away from the lamp, 
whereas with the green portion of the spectrum it 
would be visible up to a distance of 700 ft. 

It was ordinarily stated that on heating a body 
it first became red, then yellow, then white, and 
finaliy blue. By placing a glass cylinder covered 
with paper over an incandescent lamp, it would 
be seen that on diminishing the current through 
the lamp, the light became first yellow, then red, 
and finally grey, hence this was the first colour 
of the spectrum, and not red. 

In conclusion, he would give just one more prac- 
tical application of photometry. The apparatus he 
had designed for testing the coloured shades for 
the low lights of vessels was shown in Fig. 3. It 
consists of a baseplate A of teak 14 in. thick, 7 ft. 
6 in. long, and 3 ft. 4 in. wide. Two guides B Band 
C C are screwed to its upper surface, and on them 
run two blocks D D 3 in. thick, which serve as bases 
for a couple of lanterns. A 2-in. cube G, having 
its front face painted with zinc white and the 
other black, forms with the rod E a shadow photo- 
meter, this rod being 14 in. in diameter by 18 in. 
high. 

A standard glass is mounted in one of the lanterns, 
and any glass in the other. A balance is then 
obtained between these. The standard glass is 
then replaced by one to be tested, and the lantern 
moved backwards or forwards tilla balance is again 
obtained. Marks on the guide show if the varia- 
tion from the standard exceeds the amount per- 
mitted, and the shade is accepted or rejected ac- 
cordingly. 





NOTES. 

Tae Institution oF MECHANICAL ENGINEERS. 

On Wednesday evening the members of the Insti- 
tution of Mechanical Engineers dined at the Free- 
masons’ Tavern, the President, Professor B. W. 
Kennedy, LL.D., F.R.S., beingin the chair. The 
guests of the evening were Lord Kelvin, Mr. Jus- 
tice Romer, Dr. J. Russell Reynolds, and Sir 
Richard E. Webster. In proposing the toast of ‘‘The 
Scientific and Professional Societies,” the Presi- 
dent said that in spite of the occasional grumbles of 
the practical men, they all felt that the scientific 
men must ever lead the way. Engineers were 
like a huge army which must have an advance guard 
to go ahead and explore the misty valleys, to 
climb the peaks, and find the passes which led 
to the beyond. It was not the business of the 
scouts to build the bridges ; that was done by the 
body that followed. Of course the leaders made 
mistakes. Often they did not keep up their line of 
communications; sometimes they guided their 
followers up a mountain which was too precipitous 
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to be descended on the other side. In their guest 
Lord Kelvin they had the colonel of the advance 
guard ; he was always in complete communication 
with the main army, and did not undervalue any 
private in it. In his reply, Lord Kelvin insisted 
that mechanical engineering was essentially 
mathematical, although many that practised it 
were unaware of the fact. If they were disposed 
to forget the debt which mechanical engineering 
owed to mathematical science, the work of their 
President would remind them that it was from 
beginning to end mathematical. But it was not 
merely jn respect of pure mathematics that they 
looked to mechanical engineering as closely con- 
nected with science, for all the properties of 
matter must, in fact, be closely considered by 
mechanical engineers. The dinner was very largely 
attended, and more than usually successful. 


INSURANCE OF WORKMEN AGAINST ACCIDENTS IN 
Rossta. 

The Russian authorities have for some time been 
engaged in considering the question of accident 
insurance of workmen. The responsibility of the 
employer is fairly comprehensive, and the only 
causes for which the employers, such as the owners 
of manufactories, workshops, and mines, building 
contractors, &c., are exempted from their responsi- 
bility for casualties to their hands, are the power 
of the elements, crimes, and negligence or inten- 
tion of the employed in bringing about the accident. 
If the employer and employed are both to blame, 
the injured workman can claim from half to three- 
quarters of the regular compensation. The com- 
pensation itself consists of a percentage of the last 
full year’s pay, on a sliding scale, according to the 
severity of the casualty. If the casualty incapaci- 
tates the workman for a lengthy period, or cobm- 
pletely, he can obtain the payment of his medical 
expenses as well as damages for his temporary or 
permanent injury. In the latter case the payment 
amounts to the last full year’s pay. When a man 
is only partially incapacitated, the payment is propor- 
tionate with the extent of the incapacity. Minors 
have the same claim to compensation as adults up till 
the time they become of age, when the compensation 
is regulated according to the average wages of the 
adult hands. The payment for such employés 
whose yearly pay exceeds 1200 roubles, is to be 
computed as if their pay had not exceeded this 
amount. If death takes place either immediately 
after an accident, or a short time after, but in any 
case in connection with the accident, the persons 
for whom the deceased was the only provider may 
claim the nursing and funeral expenses (the latter 
not to exceed 20 roubles for adults and 10 roubles 
for minors) and for the material loss. The widower 
or the widow, when she herself cannot earn any- 
thing, obtains a pension for life of 30 per cent. of 
the pay of the deceased, but this pension is forfeited 
in case of again marrying. For minors of either 
sex the pension amounts to 15 per cent., when one 
of the parents is alive, otherwise 20 per cent., up 
till the completion of the fifteenth year. All the 
pensions, in the aggregate, must, however, not ex- 
ceed 60 per cent. of the last yearly pay of the 
person in question. The widow and the children 
of the deceased have only a claim to pension when 
it can be proved that the latter was married prior 
to the accident which caused his death. 


New ContinentaL Patent Laws. 

Denmark has been one of the few European 
countries which have not possessed a regular 
patent law. Several attempts have been made to 
bring about legislation on this point, and the two 
Houses have now agreed upon a patent law, which 
1s to come into operation two months after it 
has been signed by the King. The principal 
features resemble those of the patent laws of Ger- 
many, Sweden, and Norway. The patent’s dura- 
tion is fifteen years, and the fees consist of a filing 
and issuing fee of respectively 20 kr. (11. 2s. 3d.) 
and 10 kr. (Ls. 1d.), and annual taxes, which are 
as follows: For each of the first three years, 25 kr. 
(1l. 7s. 9d.) ; for each of the following three years, 
50 kr. (2/. 15s. 6d.); for each of the following 
three years, 100 kr. (5l. 1is.); for each of the 
following three years, 200 kr. (111. 2s.); and for each 
of the last three years, 300 kr. (161. 13s. 4d.). 
The annual fees must be paid before the com- 
mencement of each year ; the fee can, however, be 
accepted within three months of this date, subject 
to a fine of one-fifth of the fee. The right of ob- 
taining a patent belongs exclusively to the in- 
ventor, or to the one to whom his rights have 











legally passed. If several persons apply for 
patents for the same, or essentially the same, in- 
vention, the person who first files his application 
will have the prior right. All the matters con- 
cerning patents are referred to a Patent Commis- 
sion, which consists of five members, elected for a 
period of five years. One of the members must 
have the qualifications required for being a judge 
of the upper courts. The commission is at liberty 
to call in experts. The application having been 
found formally correct, it is laid open for public 
inspection, its nature, with the name of the 
inventor, &c., being published for a term of 
eight weeks. If the applicant considers the deci- 
sion of the Patent Commission incorrect, he can 
within six weeks file a request to have the matter 
reconsidered. The applicant can again appeal 
from this decision, and bring his case before a 
special commission appointed by the Minister for 
the Interior, consisting of five members. The 
applicant has to forward 100 kr. (5l. 11s.) along 
with the request for this special commission, but 
this sum is returned to him if the decision of the 
Patent Commission is upset. A register is to be 
kept of all issued patents, stating the nature of the 
invention, the date of the patent, and the name 
and address of the patentee. Working of the 
patent within the country must take place within 
three years from the issue of the patent. The 
Patent Commission has the power to extend this 
term. Existing patents in Denmark can be re- 
issued under the new law. An application for a 
patent can be made within six months of the 
article in question having been exhibited at an 
international exhibition in Denmark (and under 
certain restrictions elsewhere), and within seven 
months of an application for the patent having 
been filed in a foreign country. A reform has also 
been made in the patent law of Austria-Hungary. 
From the 1st of Jannary, 1894, the joint grant of 
patents in both sections of the monarchy is done 
away with, and in future new patents will be 
granted both in Austria and Hungary indepen- 
dently. Patents obtained in Austria since the 
date named are valid only in the provinces repre- 
sented in the Austrian Reichsrath. There is now 
no registration fee; the patent tax amounts to 21 
florins for each year during the first five years, 
rising gradually to 105 florins in the fifteenth year. 
Patents obtained in Austria obtain the same 
priority in Hungary if the application is made in 
the latter country within 90 days of the date of 
obtaining the Austrian patent. This arrangement 
applies reciprocally to patents first obtained in 
Hungary. These rules apply equally to foreign 
and local applicants. 








CATALOGUE.—Messrs. Babcock and Wilcox, Limited, 
of 147, Queen Victoria-street, London, have issued a 
publication entitled ‘‘ Steam,” which, though intended as 
a catalogue of their goods, consists in the main of well- 
illustrated technical discussions on boiler construction 
and on the properties of steam. 





Proressor ALEX. B. W. KennepDy.—At the ordina- 
tion ceremony of the University of Glasgow, on the 
13th inst., Professor Moody Stuart, in name of the 
Faculty of Law and by authority of the Senate, 
presented for the degree of Doctor of Laws Professor 
Alexander Blackie William Kennedy, Fellow of the 
Royal Society, President of the Institution of Me- 
chanical Engineers, Emeritus Professor of Engineering 
in University College, London. ‘‘ For many years an 
eminent teacher of engineering science, and recognised as 
one of our highest authorities in all matters relating there- 
to, Professor Kennedy,” said the Professor, “has made very 
numerous and ——— contributions to its literature by 
his papers in the Proceedings of tha Institution of 
Mechanical Engineers and of the Institution of Civil 
Engineers. He is also the author of a standard book, 
‘The Mechanics of Machinery,’ and is the translator and 
editor of Reuleaux’s ‘ Kinematics of Machinery.’ He has 
done specially valuable work in connection with the prac- 
tical testing of materials of construction and investiga- 
tions of the efficiency of heat engines. The breadth of his 
scientific and practical knowledge is evidenced by his 
success in designing works in civil and mechanical en- 
gineering, and more recently in the carrying out of the 
electric lighting of this and other large cities. But per- 
haps Professor Kennedy’s most important service to 
engineering science has been the introduction of the 
engineering laboratory as an aid to its study and teaching. 
The laboratory est»blished by him at University College, 
London, has been the precursor of similar laboratories in 
nearly all schools of science at home and abroad ; and now 
that Glasgow University is at last, through the assistance 
of the Bellahouston bequest and the generous aid of the 
citizens, on the eve of attaining this indispensable part of 


the equipment of a school of engineering, it seems a 
speci me appropriate occasion for recognising Professor 
Kennedy’s eminent merits by enrolling him among the 


honorary graduates of the university.” 





THE TRAINING OF RIVERS. 

Art the ordinary meeting of the Institution of Civil En- 

ineers, held on Tuesday, April 17, Sir Robert Rawlinso 
ECB , Vice-President, in the chair, the first i rr 
was on “‘ The Training of Rivers,” Wy. Mr. L. F. Vernon- 
Harcourt, M.A., M. Inst. C.E. Training works were 
considered successively under four conditions, namely, 
(1) along non-tidal rivers ; (2) at the outlets of tideless 
rivers; (3) along tidal rivers; and (4) through tidal 
estuaries. 

Training Non-Tidal Rivers.—The improvement of the 
Rhone between Lyons and Arles was described as a recent 
example of the first class of training works. Though the 
Rhone was a torrential river with a considerable fall in 
places, and carrying down large quantities of shingle, it 
was possible to improve it by training, owing to the dif- 
ferent periods of the floods of its tributaries, which pre- 
vented the discharge of the main river from ever falling 
very low. The regulation of the river below Lyons, at 
the shallowest places, by high training walls carried out 
between 1860 and 1878, though deepening the channel in 
those parts, produced only a slight increase in the avail- 
able navigable depth ; for the removal of obstructions in 
the trained portions caused a lowering of the water level 
above, giving rise to fresh shoals, whilst the materials 
scoured from the trained channel formed banks below the 
ends of the training works. Moreover the high training 
walls had to be placed so far apart, to provide adequate 
space for the discharge of the river before they were over- 
topped, that the channel at a low stage meandered between 
the training-walls. Accordingly, in 1878, the systematic 
training of the Lower Rhone throughout was determined 
upon; and the new works were designed to train 
the low-water channel by low longitudinal walls, com- 
bined with dipping cross-dykes, which regulated the 
depth at bends and prevented the lowering of the water 
level above by arresting the erosion along the concave 
banks. The cross-dykes also directed the current into a 
more central channel ; whilst submerged dykes, placed 
across deep pools in the channel, regulated the depth and 
kept up the water level over the shallower parts of the 
channel above. These works have inc the mini- 
mum available depth by nearly 3 ft., have greatly ex- 
tended the navigable capabilities of the river, and have led 
to a steady growth of the traffic. 

Training the Outlets of Tideless Rivers.—The Volga, 
the Rhone, the Danube, and the Mississippi were next 
dealt with, as instances of delta-forming rivers obstructed 
by land in part of their mouths, formed by the materials 
brought down by the rivers, which had been trained at 
one of their outlets. In order to render these rivers 
accessible to vessels, the banks of one of the delta 
channels were in each case prolonged out towards 
the bar by parallel jetties or embankments, with 
the object of increasing the depth over them by 
the concentration of the discharge of the river 
across it. Though the training works at the Kamysiak 
branch of the Volga were extended seawards about 44 
miles, the want of solidity and continuity of the fascine- 
mattress training works, the small depth of the Caspian 
Sea in front, and the absence of any littoral current to 
carry away the alluvial material brought down, prevented 
much improvement in depth being effected. The Rhone 
outlet, though more favourably situated than the Volga 
as regarded the depth of the Mediterranean in front of 
its delta and the existence of a littoral current from east 
to west, was only temporarily improved by the training of 
its eastern mouth by somewhat converging embankments, 
for the bar formed again further out. This result, however, 
must be attributed to the selection of an unfavourably 
situated mouth, arising from the littoral current and 
deep water, to the closing of all the other mouths by the 
embankments, and to the consequent concentration 
of all the heavy alluvia, as well as all the discharge of the 
river, into a single outlet. Jetties in prolongation of the 
Sulina branch of the Danube, and of the South Pass of 
the Mississippi, lowered the bars in front of those outlets 
by scour, from adepth of 10 ft. to 20 ft. at Sulina, and 
frym 8 ft. to 31 ft. at the South Pass. The re-formation 
of the bar further out had been delayed by the action of 
a littoral current in both these cases, and by the compara- 
tive lightness of the alluvium brought down by the 
Danube, and the good depth of the Gulf of Mexico in 
front of the South Pass. Shoaling was, however, taking 
place in front of both these outlets; but the necessity for 
a prolongation of the jetties at the South Pass, to main- 
tain the requisite depth of 30 ft., was more imminent 
than at Sulina, where a diminution in the available depth 
of 20 ft. appeared unlikely to occur very soon. 

Training of Tidal Rivers.—The works on the Maas, 
below Rotterdam, and on the Nervion, below Bilbao, 
were referred to as instances of the successful training of 
tidal rivers devoid of estuaries, in a gradually expandin 
channel, aided by a moderate amount of dredging, an 
the prolongation of these training works by jetties out to 
the bar beyond the mouth of the river. The works 
carried out along the Scheur branch of the Maas since 
1882, to supplement the earlier works, had increased the 
depth in the jetty channel from 10 ft. at low tide to 234 ft. 

ereas, before the commencement of the works in 1863, 
vessels with a maximum draught of 16} ft. took eighteen 
hours to get up to Rotterdam, vessels of 194 ft. draught 
could get up the river in 1882; and now vessels drawing 
25 ft. could reach Rotterdam from the sea in two hours, 
The works carried out on the Nervion since 1878 had 
formed a channel up to Bilbao, with a minimum depth of 
12 ft. at the lowest tide and 27 ft. at the highest tide, 
and had increased the depth on the bar by nearly 12 ft. 
The entrance to the river was being protected iy beg we 
waters projecting from each side of the small bay into 
which the river flows, and terminating in depthsof 64 to 8 
fathoms, 

Training Works in Tidal Estuaries.—The Weser fur- 
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nished an example of a tidal river which had been re- 
cently regulated by double training walls on each side, 
forming low-water at high-water channels, gradually 
enlarging in width between Bremen and Bremerhaven, 
beyond which the training works were being extended 
into the estuary so as to form a trumpet-shaped outlet. 
The available depth up to Bremen at high tide had been 
already increased by the works, aided by dredging, from 
9 ft. in 1887 to 147 ft. in 1891; and it was proposed even- 
tually to dredge the channel to a depth of 22 ft. The 
tidal limit had been extended 4} miles and the tidal 
volume augmented by one-sixth, whilst the depth over 
the bar in the estuary had been already lowered 2 ft. or 
$3 ft. The training works in the upper estuary of the line 
proved less satisfactory, for whilst improving the channel 
from Nantes to their termination, near La Martinitre, 
they produced a deterioration in the estuary below 
them, by concentrating the discharge of the detritus 
brought down by the torrential river into this part 
of the estuary, and by reducing the tidal scour by the 
accretion thus caused in the upper estuary. A lateral 
ship canal, which was opened in 1892, had accordingly 
been constructed to provide a navigable channel between 
the end of the trained channel and deep water. In con- 
clusion, recent changes in the Seine estuary were de- 
scribed ; the various schemes for the prolongation of the 
Seine training walls were divided into three types, and 
their effects on the estuary considered, those providing a 
trumpet-shaped outlet promising the most satisfactory 
results, and the great advantages of ascertaining the 
approximate results of such very divergent schemes by 
experimental investigations with working models were 
pointed out. 

The second paper read was on “ Kstuaries,” by Mr. 
H. L. Partiot, Inspector-General of the French service 
of Ponts et Chaussées. 

Estuaries were divided into two classes: (1) Kstuaries 
devoid of rivers, and (2) estuaries into which rivers flowed ; 
and these classes were subdivided into — a 
estuaries, and estuaries with a narrow outlet or neck. The 
first class of estuaries was briefly considered, the tendency 
of funnel-shaped estuaries to fill up was noted, and _ re- 
clamation in estuaries generally was deprecated. The 
advantages of a neck in an estuary, of which the Gironde, 
the Foyle, and the Mersey were intances, consisted in the 
protection of the estuary from the inroad of sand from 
the coast or the sea, and in the formation of a deep channel 
by the ebb-tide in converging towards the neck in the 
estuary above, and also a deep channel below the neck by 
the flood-tide in the same manner. TheSeine estuary was 
described in detail as a funnel-shaped estuary of the second 
class, which had been filled up with sand from the sea owing 
to the great width of its entrance; and it was pointed out 
that the best way of improving it would be by restricting 
its outlet to a narrow neck, near Havre, by a breakwater 
from Villerville, together with an extension of the train- 
ing walls in the estuary. Some special arrangements 
of training walls were advocated for improving the 
depth. at the outlet of an estuary; and it was recom- 
mended that funnel-shaped estuaries should be inclosed 
at the mouth by high jetties, so as to utilise all the 
tidal water flowing over the estuary for lowering the 
bar. The Gironde, the Odet, andthe Zare furnished in- 
stances of the value of such reservoirs above the neck. 
The Tay, the Maas, the Gironde, the Tagus, the Foyle, 
the Slaney, the Tees, the Tyne, and the Liffey were then 
briefly described to indicate the beneficial influence exer- 
cised by a narrow outlet on the channels above and below. 
Tt was stated, in conclusion, that necks in estuaries pos- 
sessed the great advantages of forming a deep channel in 
the estuary above the neck, enabling the length of the 
training walls through the estuary to be reduced ; and of 
forming a channel below the neck, extending far enough 
seawards in most cases to lower the bar. Lastly, by 
making the neck adequately narrow, the estuary was 
secured from the incursion of sea sand ; the discharge of 
materials brought down by the river was facilitated, as 
exemplified by the Gironde and the Tay; and a state of 
pe pane was produced which insured the maintenance 
of the estuary. 





Fast Run by THE “ LucantA.”—The Cunard Company’s 
Royal Mail steamer Lucania, which has already to her 
credit the highest average speed of any ocean vessel afloat, 
has just concluded a very smart run east. She left Sandy 
Hook at 8.45 a.m. on Saturday, the 7th inst., passed 
Browhead at 11.55 p.m. on Thursday, the 12th inst., and 
Daunt’s Rock Lightship at 3 a.m. on the 13th inst. The 
distance, though 84 knots more than that covered by the 
Campania on her record trip, was steamed in only 1 hour 
23 minutes longer, or 5 days 13 hours 40 minutes. The 
average 8 was 26.66—only .07 knot less than the mean 
of her former run. ; 





Turk Evastic StrencruH or A Crrcuntar Rina: Erra- 
TUM.—To our great regret, an impertant error crept into 
our treatment of this problem last week. The solution 
as given applies to a stay or stud riag, and not to a plain 
one, in which the bending moments are much greater. In 
a plain ring the shear S of our equation is zero, which gives 


the relation 
M™ + Prt -1) = 0, 
2 2 


M= - pn(" : *) = — 1814 Wr, 
Tv 


or 


and the maximum moment = + .3186 Wr. Thus, ina 
plain ring the maximum bending stress is about twice as 
great as in a stay one. 





MISCELLANEA. 

FrMALe signal operators are now employed at three 
stations on the Green Brier district of the Chesapeake and 
Ohio Railroad, and are said to have no difficulty in doing 
the work when the levers are kept properly oiled. 


The sixth ordinary meeting of the present session of 
the Newcastle-upon-Tyne Association of Students of the 
Institution of Civil Engineers was held at the Durham 
College of Science on Wednesday, April 11, when a paper 
was read by Mr. T. Hanning, A.M. Inst. C.E., on 
‘* Electrical Motors.” 


The thirty-fourth annual dinner of the old students of 
King’s College, London, will be held at the Holborn 
Restaurant on Wednesday, May 30, 1894, at 7 p.m. Sir 
Richard Webster, F.K.C., Q.C., M.P., will preside. 
Tickets, price 7s. 6d. each, can be obtained from the 
honorary secretary and treasurer, Mr. W. Vincent, 
A.K.C., at the College. 


We learn that Messrs. Alfred Williams and Co., 
hydraulic engineers, 39, Great Eastern-street, E.C., have 
recently fixed one of their 30-ft. diameter ‘‘ Halladay ” 
direct-acting windmill pumps over a shaft 130 ft. deep, 
at St. Austell, Connell This machinery is deliverin 
5000 gallons per hour into an elevatedreservoir, from whic 
the surrounding district is supplied with water. 


The ordinary monthly meeting of the London Associa- 
tion of Foremen Engineers and Draughtsmen was held 
in the Cannon-street Hotel on April 7, when a_paper 
on the ‘‘ Economical Use of Water in Hydraulic Lifts ” 
was read by Mr. Robert Carey. The annual dinner of 
the Association will be held on the 21st inst., when the 
Right Hon. the Earl of Euston will occupy the chair, and 
Mr. Mark Robinson, M.1I.C.E., the vice-chair. 


The trade and navigation returns for March show ex- 
ports amounting to 18,098,903/., a decrease of 1,281,552/., 
or 6.8 per cent., on the corresponding month in 1893; 
the imports amounting to 35,341,037/., an increase of 
1,281,552/., or 3.7 percent. The value of the iron and 
steel exports was 1,453,506/., against 1,873,592/., a de- 
crease of 22.4 per cent.; and of the coal and coke exports 
1,307,461/., against 1,132,828/., an increase of 15.4 per 
cent. 


A French engineer, M. Chatenel, has recently devised 
a safety boiler of a somewhat novel character. The 
boiler consists of a nest of horizontal tubes placed over 
the furnace. Into this nest water is injected in the form 
of spray, under which conditions it is instantaneously 
evaporated and superheated. ‘‘Solid” water, if one may 
use the term, is never admitted to the tubes. The 
evaporative power of the boiler is said to be remarkable, 
and it is stated that the tubes do not burn out. 


From returns prepared for the Prussian State Railways 
it appears that the freight cars on those lines are used 
more largely as warehouses than as a means of transport. 
The average mileage of the cars is only some 10,347 miles 
per annum, which, at the somewhat high speed of 18.6 
miles per hour, would correspond to wg eg sa days’ 
work per annum, and the cars were thus standing by far 
the major portion of their time. The average number of 
runs per car was, however, 150, of which 51 were made in 
the unloaded condition. 


The traffic receipts for the week ending April 8 on 
thirty-three of the principal lines of the United ineton 
amounted to 1,414,956/., which was earned on 18,5223 
miles. For the corresponding week in 1893 the receipts of 
the same lines amounted to 1,454,288/., with 18,3004 miles 
open. There was thus a decrease of 39,332/. in the receipts, 
and an increase of 2224 in the mileage. The aggregate 
receipts for fourteen weeks to date amounted on the same 
thirty-three lines to 19,202,855/., in comparison with 
18,546,308/. for the corresponding period last year; in- 
crease, 656,547. 


The deepest borehole of the earth is the one at Poros- 
chowitz, in the Rybnik district, Upper Silesia. It has 
been carried toa depth of something beyond 2000 metres 
(about 6700 ft.), and the diameter of the tube at the 
bottom is 7 centimetres. Boring to such depth, and, 
moreover, through solid rock, was almost impossible prior 
to the invention of the Mannesmann tube; the greater 
strength of this tube, as compared with others, makes it 
possible to use tubes of thinner gauge. It is expected 
that a final w+ ye of yet another 500 metres (some 1670 ft. ) 
can be reached, and a number of interesting observations 
on temperature, &c., will be made. 


It is stated that the Johnstown Steel Company, Penn- 
sylvania, have at length over:ome the difficulties of con- 
structing a satisfactory tram line with continuous rails. 
The rails are welded together longitudinally by means of 
the electric current, but when first tried on a tram line 
often broke at the welds. This defect is now said to be 
overcome, and a contract for welding in this way 33 
miles of line for the Baden and St. Louis tramway has 
been signed. With the welded joints it is stated that 
the maintenance cost will be largely reduced, owing to the 
absence of joints, whilst, as the conducting power of the 
line will be improved, less damage from electrolysis will be 
— to water pipes, &c., in the case of electrically worked 
ines. 


It will be remembered that the colouring of the World’s 
Fair building at Chicago was largely done by a com- 
pressed air plant, by means of which the colouring matter 
was blown on to the surfaces to be treated in the form of 
spray. This system has now, it appears, been adopted for 
whitewashing the buildings of the Delaware, Lackawanna, 
and Western Railroad. A couple of air tanks and three 
pumps have been fitted on to a freight car. The steam 


to work the pumps is taken from a locomotive or other 
convenient boiler. The air is taken from the tanks through 








a line of hose to an injector, which is connected to the 
whitewash tank by a second line of hose. The ejector 
nozzles are fixed at the end of a long-arm, enabling the 
operator to reach heights otherwise inaccessible without 
scaffolding. 


The White Star Mail steamer Gothic, which was built 
by Messrs. Harland and Wolff, of Belfast, has just re- 
turned from her first trip to New Zealand. She has made 
a most successful voyage, both outwards and homewards, 
an exceptionally high rate of speed being maintained ; in 
fact, she arrived in the Royal Albert Dock on her return 
trip three days in advance of her itinerary, having made 
one of the quickest passages on record from New Zealand. 
The Gothic is the first steamer in the New Zealand 
service fitted with Hall’s carbonic anhydride system of 
refrigeration, and carries 2000 tons of frozen meat, the 
largest cargo that has hitherto been carried in one ship ; 
all of this is stated to have arrived in perfect condition. 
The temperature in the holds averaged 6 deg. Fahr. 
throughout the voyage, the refrigerating machine being 
worked at half-power only. 


According to the latest statistics, there are in European 
Russia 82,241 manufactories, which afford employment 
for 1,206,289 persons. In the Caucasus and the portion 
of Russia which lies in Asia, there are 2502 manufac- 
tories, employing 27,454 hands. In addition to these 
there are supposed to be in Russia about 8,000,000 ‘‘ home 
industries,” but there are no exhaustive particulars avail- 
able with reference to these. The greatest number of 
manufactories, viz., 4236 factories, with 242,847 hands, 
are in the Moscow district, and in the St. Petersburg 
district there are 2256 factories. In the Warsaw dis- 
trict, which comprises five Governments, there is an 
aggregate of 1368 factories, but some are on a larger scale 
than in most other parts of Russia. The Government 
with the smallest number of manufactories is the Olonez 
Government, in the north of Russia, which boasts only 
32 manufactories. 


Carborundum, the grinding material invented by Mr. 
E. G. Acheson, and manufactured by the Carborundum 
Company of Monongahela, Pennsylvania, is now being 
produced in peetty large quantities. Though an artificial 
product, it is hard enough to cut diamonds for polishing, 
in which it has proved very efficient. To make the 
material, crushed coke is mixed with a good quality 
of glass sand and a certain proportion of salt, the 
amounts being twenty parts of coke to twenty-five 
parts of sand, and five parts of salt. The mixture is 
pont in an electric furnace, and heated from ten to 
ourteen hours. On removing the contents of the furnace, 
crystals of carborundum are found in the form of a 
cylinder, surrounded by layers of uncrystallised matter, 
having the same composition, viz.,C Si. The crystallised 
carborundum, after prem y is made up into grinding 
wheels, of which the Westinghouse Electric Company are 
said to have used some 64,0C0. Some seven tons of the 
material were produced last year, and the manufacture is 
shortly to be started at Prague. 


The projected canal between the Bay of Biscay and the 
Mediterranean continues to attract the greatest attention 
in France, and it is argued with much fervour that it will 
be of the utmost importance, both from a commercial and 
a political point of view. Were it not for the heavy expen- 
diture which the building of this canal would entail, it 
would probably already have been taken in hand. <Ac- 
cording to the latest plan, the length of the canal from 
sea to sea will be 370 nautical miles, with a breadth of 
144 ft. to 215 ft., and a depth of 28 ft. to 33 ft. At 
every 8 miles it is proposed to have passing places of 
# mile in length, in order to facilitate traffic as much as 
possible. The canal will have 22 locks 650 ft. in length 
and 80 ft. in breadth. The expenditure is calculated at 
548 million francs, or about 22,000,000/., to which must 
be added another 2,400,0007. for loss of interest during 
the time of construction. The pen, after deducting 
working expenses and expenses of maintenance, are esti- 
mated at 48 million francs, or close upon 2,000,0001., 
annually, which, if realised, would, of course, mean a 
handsome dividend. 


The Belgian State railways had 2018 miles of line at the 
end of 1892, 2091 locomotives, 1287 tenders, 2841 pas- 
senger carriages, 577 luggage vans, 43,710 goods wagons, 
and 916 stations-—a station for every 2} miles. The tctal 
number of employés of all grades was 42,881, or 20.5 per 
mile of line, Phe train movement was equivalent to 9.74 
passenger trains and 7.10 freight trains each way daily, 
with an average of 7.51 passenger coaches and 17.46 goods 
wagons per train. The gross earnings were 5,480,638/., or 
27161. per mile, of which 33 per cent. was from passengers. 
The working expenses were 598 per cent. of the receipts, 
and the net earnings 2,213,066/., or 10967. per mile. The 
net earnings were about 4 per cent. on the capital in- 
vested, and as the Government has to pay but 34 per cent. 
on its bonds, and on some only 3 per cent., the railways 
may be regarded as profitable. Further progress was 
made in reducing the Sunday freight train movement. 
In 1891, out of 1621 goods trains, 1442 (89 per cent.) did 
not run on Sunday ; in 1892, 1505 out of 1639, or 91.7 per 
cent. The respectable sum of 21,5501. was received for 
‘* platform tickets”—that is, tickets which authorise the 
holder not to ride, but to pass through the station to the 
platform in front where passengers get off and on the 
train, to accompany his friends, offer his services, &c. 





Tue Otis ELkvatinc Rattway.—We are requested 
to state that the Otis Elevator Company, Limited, of 
4, Queen Victoria-street, London, E.C., are the English 
agents for the Otis elevating railway, of which a typical 
example was described in our last issue, page 474. 
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On page 396 ante we gave a brief notice of ‘‘ Timmis 
and Abernethy’s visual and audible and permanent 
recording electric fog-signalling apparatus.” We 
now add a diagram by aid of which the action can be 
followed more clearly. In Fig. 1 the locomotive is 
approaching the distant pM which is at danger, 
as is also, of course, the home signal. The reversing 
switch A at the distant signal places one pole of the 
battery B to earth, and the other pole to the line 
which runs into the signal cabin at the right-hand 
side of the figure. Here the circuit divides, Part 
goes to earth through the instrument D!, and con- 
stantly repeats the signal, while part goes through the 
instrument D, and away along a wire to along contact- 
piece E (Fig. 2) shown beneath the locomotive. Usually 
no current flows along this wire ; but when the loco- 
motive pee over the contact piece the brush F and 
an insulated conductor complete the circuit to an 
indicator in the cab (Fig. 4), and through that to the 
frame of the engine, and thence to earth. When the 
needle of the indicator goes over, it completes the circuit 
of a local battery C, and so rings a gong to indicate 
danger, If the distant signal had bene at ‘‘Line clear,” 
the switch A would have reversed the battery connec- 
tions, and the indicators in the cabin and on the engine 
would have gone over to ‘‘ Free” (Fig. 3), while a bell 
would have rung on the engine in place of the gong. It 
is an important feature in this system that the instru- 
ments in the cabin and on the locomotive are in series 
and must give the same readings. 

When the engine approaches the home signal it again 
makes a contact, and thus at every post the driver can 
tell, both by eye and ear, what is the position of the 
signal, no matter how dense the fog may be. At the 
same time the signalman is also assured that the driver 
knows how the signal stands. A signal on this system 
can be seen at work by application to Mr. I. A. 
Timmis, 2, Great George-street, Westminster, 





_ Tue * Inpiana.”—A builder’s trial trip of the United 
States line-of-battle ship Indiana has just taken place off 
the mouth of the Delaware. The ship ran over the course 
of 9.65 nautical miles six times,—three in each direction. 
The turns were made at full speed, and the test occupied 
five hours of continuous steaming. The first runs were 
made with natural draught, the averages being 14.02 and 
14,12 knots per hour respectively. A moderate forced 
draught of } in. air pressure was used for the next two 
runs, an average of 15 knots per hour being the result. 
The last two runs were made under a forced draught of 
1 in. air pressure, when the vessel made an average of 
15.60 knots per hour, with scarcely any perceptible vibra- 
tion. When the Indiana has been equipped with her side 
armour, turrets, guns, &c., her screws will be immersed 
more deeply, and this may be expected to increase their 
driving power, 


eee ne 


_HLECTRIC TRACTION FORCANALS.—The Cataract General 

aoaete Company cmeneies putting in some kind of 
electric plant a the lines of the New York State 
canals, so that canal boats may be worked by electricity. 
A ae which has been granted to the company 
authorises it to enter upon all the canal lands of the 
State for the purpose of constructing on, or over, or under 
either canal bank a system for pro lling canal boats by 
electricity, without interfering with the present mode of 
working. Central power houses may be erected. The 
rates for tonnage are to be subject to modification and 
Feed by the State Superintendent of Public Works, but 
they are not to exceed 41, med electrical horse-power for 
any season of navigation. The company is to be allowed, 
so long as the wants of the canals are supplied, to employ 
its electric plant along the lines of the canals in furnish- 
ing electric light, heat, and power for distribution to any 
point or points beyond the lines of the canals, 





THE IDEAL REDUCING VALVE. 

Tue reducing valve which we illustrate below is 
supplied in all sizes from § in. and upwards by the 
Ideal Reducing Valve Company, of 3, St. Nicholas- 
buildings, Newcastle-on-Tyne. The valve consists of 
a casting containing a spring-loaded auxiliary valve A 
and the reducing valve. The boiler pressure opens A 
against the pressure of the spring, and steam is ad- 
mitted to the space above the piston C. When the 
pressure in this space rises to a certain point, the 
valve A is closed by the combined action of 
the spring and of the steam which has passed 
the valve. As the pressure of this steam falls, 
the valve opens again, and in this way a practically 
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constant pressure is maintained in the space above C, 
which pressure is less than that of the boiler by an 
amount dependent on the compression of the spring, 
and can be regulated by the handwheel shown. The 
piston C is fitted on a spindle which is prolonged 
through a stuffing-box, and rests on the top of the 
valve B. The pressure above C tends to close B, 
whilst the boiler pressure tends to open it, and to 
keep it open until the pressure on the service side of 
the valve rises sufficiently to overcome the difference 
in the pressure of the steam above C and below B. The 
valve then closes, to reopen when the pressure on the 
service side falls again, 





INDUSTRIAL NOTES. 

Tue general statistics of employment, as furnished 
by the Labour Department of. the Board of Trade, 
show that there is a slight backward tendency in the 
number of employed, though this has been mainly due 
tothe increased number of disputes, rather than to any 
slackening of employment. The 45 trade societies 
making returns had a total membership last month 
of 355,625, of whom 23,044, or 6.5 per cent., were un- 


employed, as compared with 6.3 per cent. in the pre- 
ceding month. The figures are more complete this 
month than on any previous occasion, so that the com- 
parison is over a larger area. At the same date last 
year the returns only came from twenty-one societies, 
and in these the percentage out of work was 9.9, 
whereas this year, at the same date, the percentage 








was 8.2 for the same societies. The chart lines show 
that already in this year the minimum number out of 
work has nearly been touched, as compared with the 
point reached at theend of June, 1893, The engineer- 
ing and metal trades have not quite maintained the 
improvement reported in the previous month, but the 
check has been due rather to the increased number of 
disputes than to any falling off in trade. The chief 
branches of the steel trade are reported to be toler- 
ably busy. The iron trade is fairly good in the 
Cleveland district, but elsewhere many blastfurnace- 
men are out of work, though there are prospects of 
a revival. Some of the changes are due to the 
increased use of steel, and a ae decrease 
of iron. The shipbuilding industries seem to have 
experienced a slight check, but the prospects remain 
good. The building trades are again very active, 
the proportion out of work being only about 3.5, 
as compared with 5 per cent. in the previous month. 
The same improvement is manifest in the wood- 
working and furnishing trades, the percentage out 
of work being only 4.2, as compared with 5.8 last 
month, The boot and shoe trades are fairly busy, ~ 
full time, and even overtime, being worked, and the 
better branches of the tailoring trades are busy. The 
cotton industries generally are busy, full time being 
worked, except where disputes have taken place. The 
other branches of the textile trades are quiet, the 
woollen and worsted trades being depressed. Dock 
and riverside workers in London and Liverpool are 
rather less active; in Hull they are moderately busy, 
in Glasgow more so. A larger number of seamen have 
been shipped, but at many ports the supply of men is 
greater than the demand for labour. Agricultural 
work is more active, and there is a slight tendency 
towards better wages, except in the eastern counties, 
where the men have not regained the reduction sub- 
mitted to last autumn. 

The number of disputes reported shows a remark- 
able increase, from 57 to 100. At the same period 
last year the total was only 37. Of the total re- 
ported this month, 23 were in connection with the 
textile trades, 17 in the mining industries, 16 in the 
shipbuilding trades, 14 in the building trades, 11 in 
the engineering and metal trades, 5 in the clothing 
trades, and 3 in connection with dock and riverside 
labour. The two most important disputes were on 
the north-east coast, where about 1490 ironmoulders 
and others struck for an advance in wages, which dis- 
pute is still unsettled, and in the shipbuilding trades 
at Belfast, thelatter affecting about 1800 persons. Of the 
total 100 disputes, 76 involved 12,432 persons, and 22 
affected 3672 persons. In 21 other disputes which had 
begun in the month previous, some 1600 were involved. 
Eight disputes which had been in existence when the 
month commenced, involving 1106 persons, were settled 
during the month. There were changes in wages or in 
the hours of labour in 75 instances, in 58 there were 
advances in wages, and only in 11 were there reduc- 
tions ; the former affected about 100,000 persons, the 
latter only about 7500. Some 90,000 miners in South 
Wales gained 33 per cent. under the sliding scale, 
while the miners in the Forest of Dean suffered a 
reduction of 10 per cent. The hours of labour have 
been reduced in cases affecting about 2400 persons. 
These include workers in the building trades, in 
mining and quarrying, brass-workers, ship joiners, 
fustian workers and ropemakers, sawmill men, printers 
and bookbinders, chemical workers, railway workers, 

rters, and tripe dressers. Advances in wages have 
oes won in nearly thirty different towns; in the 
engineering, shipbuilding, iron, steel, and metal 
trades generally in 15 towns; carters, drivers, con- 
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ductors, &c., in 6 towns; in the textile and cloth- 
ing trades in 12 towns. The decrease in wages was 
nearly confined to the miners in the Forest of Dean 
and in Scotland, to the woollen trades in Yorkshire, 
the steel smelters in Glamorganshire, and the riveters 
on the Tyne, Altogether, the record is in favour of 
labour, for, apart from the gain in wages, the upward 
movement indicates some revival of trade, or these 
advances in wages could not be conceded. Onthe other 
hand, there are now complaints on the part of em- 
ployers in some industries, notably in the iron trades, 
that the cost of production is greater than the return 
in the shape of prices, so that either prices must go up 
or wages go down, or production will have to be cur- 
tailed. Such is the general outlook in trade as denoted 
by the returns as to employment, and by the move- 
ments in the labour market. 





The state of the various engineering centres of 
the United Kingdom, as presented in the monthly 
report of the Amalgamated Rociety of Engineers, indi- 
cates a slight improvement in trade, though the re- 
vival is admitted on all hands to be extremely slow, 
and even halting. The total number of unemployed 
shows a reduction of 173, having fallen in the month 
from 6159 to 5986. The expenditure has also decreased 
from ls. 53d. to 1s, 49d., or about ld. per member per 
week. The total membership is 74,184, of whom 
10,178 are on the funds, namely, 2370 on superannua- 
tion allowance, and 1822 on sick pay, in addition to 
the 5986 on donation benefit. The superannuation 
pay now requires a weekly contribution of 4}d. per 
member. It is pointed out that the out-of-work Fist 
is increased by 100 men on strike at Weymouth, or 
the number of unemployed would be less. In that 
dispute the members of the Instrument Makers’ Trade 
Union are at work in opposition to the members of the 
Amalgamated Society, thus complicating the situation 
to a large degree. The attention of members is called 
to the agitation in various districts for advances in 
was, mostly in places where, during the slackness of 
trade, the men have had to submit to a reduction; but 
they are advised to use due caution, and not to be 
precipitate in their action at this juncture, as trade at 
present is still uncertain, and not always favourable for 
a forward movement. In reporting on the eight- 
hours movement, the report states that, in addition to 
the firms mentioned in ‘‘ Industrial Notes,” the firm 
of Messrs. Barrington and Sainsby, Soho Iron Works, 
Manchester, have introduced the system. It is ex- 
pected that the whole matter will at no distant date 
engage the serious attention of the engineering firms 
of the country. The report alludes to the position of 
the engine-room artificers in the Royal Navy, and to 
the fact that they are not permitted to compete for 
promotion to the position of ‘‘ engineers,” however 
excellent their record, or capable they may be of pass- 
ing a test examination. The Leicester branch of the 
Amalgamated Society are starting a Co-operative 
Engineering and Machinists’ Productive Society, and 
have been promised work by the co-operative users 
of machinery in the district. The Ouseburn experi- 
ment was not successful, but that was managed mainly 
by er and inexperienced men. This is to be 
managed by skilful men belonging to the union.. 


The monthly report of the Ironfounders notes a 
slight improvement in the state of trade, though the 
total number on the funds shows an increase of 1734. 
There was a decrease of 31 on sick allowance, but an 
increase under all the other heads—superannuation 
five, and travelling five. The largest increase is under 
the head of dispute of 935, that is, from 34 last month 
to 969 this month. But there is also an increase under 
the head of donation and dispute of 820, that is, from 
1485 to 2305 this month. Of the increase 950 is due 
to the strike of the moulders for an advance in wages 
on the Tyne, the Tees, and the Wear. But it is 
noted that some fourteen firms have effected a com- 
promise of 2s, per week advance, which the men have 
accepted, in lieu of 3s. 6d. per week as demanded. 
ae this will form a basis of settlement. The 
society has also had a dispute with a firm in or near 
Manchester, which is now declared to be a non-union 
concern. The dispute on the Tyne, the Tees, and the 
Wear is being fought by the associated employers ; the 
non-associated employers have given 2s. per week, 
and 5 per cent. on piece rates. The details as to 
the state of trade show that there is a very slow 
improvement, but it is real, if gradual. Indeed, 
the strikes are to some extent an indication of 
improved conditions. In 53 places, employing 6782 
members, trade was from good to dull, as against 
52 places, employing 6167 members, last month. 
In 69 places, employing $408 members, trade was 
very slack to very bad, as against 70 places, em- 
ploying 5998, last month. These figures show a gradual 
but steady improvement. The total number of mem- 
bers is now 15,190, an increase over last year at the 
same date. The balance in hand is lower, being only 
32,822!. 8s. 10d., as against 41,0447. 15s. 3d. last year. 
The election of a secretary in the place of Mr. Hay has 
resulted in the election of Mr. Maddison by a majority 








of 7740. The assistant secretary will be balloted for in 
May. Thesociety is taking action in favour of labour 
representation, the suggestion being the payment of 
5s. per year for every 100 members, as proposed at the 
Belfast Trades Union Congress. In the No. 6 district 
all the branches on the north-east coast are co-operat- 
ing in the wages movement, the intention being that 
the demand for an advance of 3s. 6d. per week 
shall be general. The district council have elected 
three delegates to confer with the employers in the 
event of any compromise being offered, or any chance 
of negotiations for a settlement of the dispute. No. 7 
district is invited to co-operate in the matter. 


The report of the Associated Blacksmiths states 
that there is considerable improvement in the state of 
trade, in so far as this branch of industry is concerned. 
The membership of the society is also increasing, while 
the number of unemployed is decreasing. ork is 
getting busier on the Clyde, many new hands being 
taken on. Out of 43 places in which there are 
branches, the state of trade is only described as 
very bad in one instance and bad in one instance, 
while it is dull in nine places. In the other 32 places 
it is from good to fair, moderate to improving, Even 
in the two cases of bad and very bad only 33 members 
were idle, of whom 11 were not on idle benefit. The 
society is mixed up to a slight extent only with the 
dispute on the Tyne, the Tees, and the Wear. They 
have been affected by a dispute at Newcastle, between 
the shipwrights and the ship joiners, one smith having 
been discharged for taking sides in that dispute. The 
cause of the dispute is deplored by the Associated 
Blacksmiths as being a fight between two unions. 





The monthly report of the Amalgamated Car- 
penters and Joiners states that the present membership 
is about 40,020. The state of trade has so much 
win yet that there are movements for better wages 
and better conditions of employment in various dis- 
tricts, in some of which the notices for suspension of 
work will expire with the present month, if no satis- 
factory terms be conceded by that date. The disputes 
at Gateshead and Newcastle have been settled, and 
concessions have been made at Dartford, Durham, and 
Greenock. At the date of the report the society was 
free from actual disputes, though in some cases dis- 
putes were pending. The dispute at Belfast, recently 
settled, affected the joiners and smiths, as well as 
other trades; the members of those trades expected 
suspension pay during the time, but as a part of the 
time was the usual Easter holidays, the societies declare 
that the members can only be paid for the actual work- 
ing time lost, not including holidays. From the 
Glasgow No. 1 branch there comes a proposition, 
almost like an essay, on the subject of the ‘‘ emanci- 
pation of labour,” in which all the credit for all the 
altered conditions is attributed to foreigners—Ger- 
mans, Russians, Frenchmen, and others. Really our 
workmen are becoming very learned, only that they 
do not know British industrial history. However, as 
if to correct the error, the labour delegates of those 
countries attribute the progress made mainly to English 
workers, and thus show themselves to be better 
informed. 





The present condition and future prospects of trade 
in the engineering industries of Lancashire appear not 
to be so good as they were a short time ago. <A quiet 
tone prevails, both in all branches of the engineerin 
trades and in the irontrade. Firms engaged on specia 
work are well supplied with orders in some instances, 
but machine - tool makers, railway work, and even 
boilermakers are slack. In the iron trade there is no 
pressure of any kind, but prices remain at recently 
quoted rates. The general reports from all the engi- 
neering branches of the Amalgamated Society descri 
trade as bad, with some exceptions, where it is said to 
be moderate. ‘The Labour Department of the Board 
of Trade take a brighter view ; their report states that 
trade is a little better, the number of unemployed 
being about fifty less; machine makers somewhat 
better, with good prospects ; the steam-engine makers 
as about the same; boilermakers as bad; _brass- 
founders as moderate. But all the reports seem to 
indicate quietude and hesitancy, as if there was a lack 
of confidence in trade circles. The cotton trades are 
busy, and the prospects are good. The Nelson dispute 
ended amicably at the close of last week, and the 
Blackburn dispute has ended ; but the card-room hands 
at Droylesden came out on strike on Saturday last for 
an advance of 3} per cent. Some other branches of 
trade are dull or bad, and there is still a large num- 
ber of unemployed hands in Lancashire, 





The threatened strike of the engineers in the Hartle- 
pool and the Tees districts has been averted for the pre- 
sent, the men having by ballot decided to extend their 
notices for a week, in order that the employers may 
be able to consider the question of forming a concilia- 
tion board. The dispute with the patternmakers and 
the ironfounders sti]l continues, in so far as the 








associated employers are concerned. It is hoped that 
a settlement is pending. 





Owing to the depression in trade in South Wales, 
Messrs. Crawshay and Sons have blown out their furnaces, 
which are not to be relighted until trade sufficiently 
revives to justify a resumption of work. There are 
heavy stocks of iron on hand, and even the coal trade 
is in a bad condition. The dispute at the Graigola 
Works, Swansea, continues, the negotiations for a 
settlement having fallen through, owing to the em- 
ployers insisting upon a reduction in wages in the 
shipping department. The general condition of the 
sdupints trade has not improved, and there is great 
distress among the workers. The fitters and smiths at 
the Plymouth Colliery were paid their first week’s 
strike pay on Saturday; about 300 colliers are idle 
owing to the strike. In other parts of Wales the 
engineering trades are generally slack, except at 
Newport, more men being out cf work in those 
branches, and in shipbuilding, than for some time past, 
but the steel trade is more active generally. 





In the Australian colonies the unemployed question 
is causing uneasiness. In New South Wales many 
hundreds of men are employed on the roads and other 
public works. But at the mines they have been 
striking against reductions in wages. In Victoria 
there is a dearth of employment. In South Aus- 
tralia, Western Australia, Seconda, and New Zealand 
trade is bad, many being out of employment. These 
are all new countries, where land is plentiful and 
cheap, yet it solves not the labour problem. In the 
Cape Colony also there is a dearth of employment, with 
no chances for emigrants of any kind in the colony. 





The miners manage to keep well before the public 
eye as regards labour questions. Ever since the 
meeting of the Conciliation Board, with Lord Shand 
in the chair, there has been quite a ferment by reason 
of the speeches of Mr. Bailey, the replies of his col- 
leagues, and the comments of the newspaper press. 
All seem to admit that Mr. Bailey’s utterances were 
ill-advised, and that they were uncalled for under the 
circumstances. Generally, the press has been very 
severe in its comments, but his own colleagues have been 
very chary in their deprecation of his remarks, though 
they state that they do not altogether indorse them. 
The fact is, Mr. Bailey has constituted himself the 
stormy petrel of the miners’ movement, and it 
seems doubtful whether he is condemned, except for 
imprudence. Some have rather interpreted the re- 
marksas indicating a probable strike, and, doubtless, 
will use the occasion for the purpose of trying to 
keep up prices. But the attitude of the members of the 
board does not quite warrant the belief in the probability 
ofastrike. The one point inthe controversy is about the 
living wage. This, after all, is but another and looser 
term for the minimum wage, the latter being to a large 
extent recognised in all the sliding scale arrangements 
where they are adopted. The minimum wage is repre- 
sented by zero, the upward movement being so much 
per cent. upon the basis. Even now the zero point is 
the rates of 1879, the wages being a large percentage 
above that basis. Even if a considerable reduction took 
place, the rates would not fall to the minimum. But the 
ruling of Lord Shand did not touch the principle of 
minimum rates of wages, or the “living wage,” if the 
miners so name it. rd Shand’s decisions were on 
matters of policy respecting procedure. The discus- 
sions on the main question are matters for future con- 
sideration. Itis to be hoped that Lord Shand will not 
be moved by the unwise speeches of the miners’ 
delegates, nor by the comments in the press, but that 
he will face the great problem how to prevent strikes 
by conciliation, or by arbitration if conciliation should 
fail to bring about a common basis of action. Greater 
difficulties have been overcome ; this will surely not 
be added to the list of failures connected with labour. 

The adjourned conference of representatives of the 
coalowners’ and miners’ representatives in Northum 
berland was held in Newcastle on Saturday last, when 
the final arrangements were made for the formation of 
a board of conciliation, consisting of representatives 
of employers and workmen, with an independent chair- 
man. The only hitch in the proceedings at an earlier 
date was whether the chairman should have a seat at 
the board, or only be called in when occasion required, 
The men favoured the former plan, the employers the 
latter, but an arrangement has now been made as 
regards that difficulty. It is expected that Durham 
will now follow suit, as regards the formation of a 
conciliation board. 

Some uncertainty prevails as to the course which the 
South Staffordshire miners will take over the question 
of the automatic scale proposed by the coalowners. The 
Dudley men strongly protest against the proposed 
scale. They seek a higher basis, or minimum rate. It 
will depend on the coalowners whether the dispute 
ends in a strike. Many of the coalowners are anxious 
to avoid any serious revolt at the present time, but the 
outlook is a little uncertain. 

The next Internaticnal Miners’ Congress is fixed to 
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EXPERIMENTS WITH TRIPLE-EXPANSION ENGINES AT REDUCED POWERS. 
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take place at Berlin on May 14 and following days. 
Mr. Thomas Burt, M.P., will preside at the opening of 
the congress, but will not stay till its close, owing to 
his official engagements. The British section proposes 
for discussion the legal eight-hours day ; employers’ 
liability, and how to enforce it ; female labour in and 
about mines; the living wage, how to obtain and 
retain it ; over-production, and how it is to be dealt 
with internationally ; and the appointment of working- 
class inspectors of mines. The foreign sections will 
bring forward some political proposals, such as the 
franchise and other points. But there is a growing 
desire on the Continent to work on the lines of the 
British unions, as the leaders feel that somehow or 
another the progress made in Great Britain far exceeds 
that made on the Continent. When Mr. Burt was 
last in Berlin, he sat as a British delegate at the 
Labour Congress called by the Emperor of Germany 
on the hours of labour, &c. 





WORKING MARINE ENGINES AT 
REDUCED POWERS. 


Some Experiments with Triple-Expansion Engines at 
Reduced Powers.* 


By Mr. D. Crott, Member. 


Tue following experiments were undertaken with a 
pair of triple-expansion engines of the usual three-crank 
type, and of the following dimensions: Cylinders, 13} in., 
21 in., and 35} in.; stroke, 21 in.; steam pressure, 160 lb.; 
diameter of boiler, 11 ft. 4in.; length of boiler, 9 ft. 14 in. ; 
heating surface, 1129 square feet; and grate surface, 
41 square feet. The object was, in the first place, to 
determine the most economical plan of working the 
engines at from 250 to 300 indicated horse-power ; and, 
secondly, to obtain data for getting the maximum results 
upon the full-power trial. ‘The cu‘-off in the high-pres- 
sure cylinder had for practical reasons been made about 
0.75, which was a greater admission than the boiler could 
continuously supply steam for. So it was evident that 
we should have either to reduce the boiler pressure, to 
throttle the steam, or to draw up the link. I have, as 
far as possible, given results which can be accepted as 
correct, and have kept back any figures which appeared 
doubtful ; hence some data have not been given. 

I wish to point out that the figures in the column 

giving the steam pressures in high-pressure casing are not 
quite reliable, owing to the oscillations of the gauge- 
pointer. They are given to show, to acertain extent, 
the degree of throttling by the stop valve. I have also to 
state that the trials were carried out in a comparatively 
narrow basin, and the state of the tide exercised a con- 
siderable influence upon the relation between revolutions 
and power. For the purposes of the experiments this, of 
course, was immaterial. I am quite aware how difficult 
it is to draw general conclusions from the results of a 
single set of engines. I think, however, that we may 
safely venture upon the following deductions : 
_ 1, Not only is the triple-compound engine singularly 
inelastic, but also highly sensitive to wrong adjustment. 
Comparing trials Nos. 6 and 8, we find that in the one 
case 301 indicated horse-power could be developed against 
263.5 indicated horse-power in the other with practically 
the same consumption of steam. It therefore appears 
certain that it will pay well to supply steamers which 
have to work at reduced powers with an arrangement for 
measuring the feed water in order to enable the engineer 
to find the most economical adjustment. 

2. aor ping | all these results with those obtained by 
Mr. Inglis in the case of the Iveagh, it appears unlikely 
that working triple-compound engines asdouble compound 
will lead to any satisfactory result. 

I have also given a Table showing the percentages of feed 
water unaccounted for by the indicator diagrams. These 
percentages have been calculated for various stages of the 
expansion through the three cylinders. The only explana- 





* Paper read before the Institution of Naval Architects, 





tion of the cause of these enormous losses appears to be con- 
densation and re-evaporation in the cylinders. I take it 
that a fairly acceptable view of this process is as follows: 
Supposing a piston to begin its stroke with a temperature 
lower than the steam entering, it is evident thatthe steam 
will first heat both piston and cover faces, and, in doing 
so, deposit a film of water upon them. After the steam 
is cut off and the pressure lowered, the deposited water 
will partly become steam again ; but when the exhaust is 
opened and the pressure still further lowered, the re- 
mainder will evaporate much more rapidly, and, in doing 
so, cool the piston, cover, and cylinder walls, so that with 
the following stroke the cycle is again repeated. It is 
worthy of remark that in a triple-compound engine the 
steam produced by re-evaporation in the high and inter- 
mediate pressure cylinders may possibly be usefully em- 
ployed in the low-pressure tian 3 any water on the 
covers and pistons of the latter, however, is, upon re- 
evaporation, rejected as steam to the condenser. 

It appears to me to be a most important point to note, 
that if we assume 30 per cent. of the total feed water 
deposited as water on the low-pressure piston and covers, 
the thickness of this water film will but amount to ;}, in. 
Having, therefore, to consider films of such infinitesimal 
thickness, it seems worth while to inquire whether the 
nature of the surfaces with which the steam comes into 
contact may not have a considerable influence upon the 
amount of the condensation. As far as we know at 
present, the cylinder walls are best made of cast iron or 
steel highly polished, which allow the piston to move 
without, comparatively speaking, any friction. In a low- 
pressure cylinder of a modern marine engine, where the 
diameter is about one and a half times the stroke, we find 
that the exposed surface of pistons and covers is 50 per 
cent. greater than that of the working surfaces of the 
barrel, and it is to the former that I wish to direct your 
attention. 

Admitting that the greater the re-evaporation the 
greater will be the cooling of the surfaces, and, as a 
consequence, the greater the initial condensation, we 
must look more closely into the question whether the use 
of rough cast iron and steel or polished surfaces may have 
———- to do with the widely diverging results ob- 
tained from different engines of the same type, which 
apparently are well designed, and offer no ——— 
to account for something like 30 per cent. difference in 
economy. 

If we wish to shape a body which will readily absorb 
heat, we give it as large an area as possible to be exposed 
to the hot gases. A familiar instance is a ‘‘ Serve ” tube. 
Also, if we wish to shape a body which will readily part 
with its heat to the substance which is to be heated, we 
do the same; for instance, the ribs and collars which are 
cast upon pipes for heating purposes. 

Passing to the rough surfaces of cast iron and steel, we 
may easily conceive that an almost imperceptible differ- 
ence in the conformation of the surface may make an 
immense difference in the area exposed to the steam. 
Consider an element of piston area inclosed in an equi- 
lateral triangle ; suppose equilateral triangles to be raised 
upon each of the sides, and joined at the top to form a 
tetrahedron ; it is evident that the area now exposed will 
be three times that of the original triangle. If we divide 
the original triangle into four equal triangles, by drawin 
a line parallel. to the base at the half of the height, an 
joining the points where this line intersects the two up- 
right sides with the middle of the base, we can raise four 
triangular pyramids upon each of these parts, which will 
each expose an area of three times their bases, and, col- 
lectively, of three times the area of the original element. 
This operation can be indefinitely continued, with the 
same result, viz., that the exposed area is three times the 
area of the geometrical plane. A _ little consideration 
will show that the principle involved in this rudimentary 
case can be largely extended if we choose to build up other 
forms, and make surfaces analogous to, say, coke, or even 
the rough, rasping surface of some steel castings. 

With these considerations before me, it struck me 
forcibly that in my own practice the most economical 
results were obtained with cast-iron pistons and covers, 
and the worst with those made of cast steel. Upon 
inquiry among my engineering friends, I found that those 








| 


engines which were troubled with water in the cylir- 
ders had cast-steel pistons, and in cases where covers 
and pistons were of cast steel it had occurred that no 
a could be obtained through the wetness of the 
steam. 

Personally I was troubled with a low-pressure cylinder 
which would hardly give cards, and I thought I should 
cure it by smoothing the steel piston with some kind of 
varnish. Having succeeded in getting a composition 
which was said to stand the temperature, I thought it 
advisable to try some experiments on a small scale, and 
made a hollow cube of brass sheets about ,\ in. thick. 
One side was polished, and the other covered with the 
varnish. The cube was then filled with water at different 
temperatures, varying from 105 deg. to 140 deg. Fahr. ; a 
jet of steam was turned against the faces of the cube, 
and when a film of water was deposited, the steam jet 
was turned off, and the time noted that was required 
to re-evaporate the film. The mean times were, respec- 
tively, 368 seconds forthe — surface, and 128 seconds 
for the varnished one. The great difference in the re- 
evaporative power of these two surfaces was to me incom- 
prehensible till the chemist who had supplied me with the 
varnish pointed out that, under the influence of the heat 
applied, the varnish would crack into an almost infinite 
number of minute fissures, and thus present an enormous 
surface for re-evaporation, although the varnish remained 
apparently smooth. However this may be, the broad fact 
remained, that two surfaces, apparently equally smooth, 
showed an enormous difference in re-evaporative power. 
It need hardly be said that the result did aot encourage 
me to try the varnish on the piston in question. A more 
conclusive experiment appears to be the following: A 
cylindrical cast-iron cup was bored out till the thickness of 
the metal was about 4 in. ; part of the outer surface was 
left as it came from the mould, and another part opposite 
was polished. The cup was filled with water at tempera- 
tures from 170 deg. to 180 deg. Fahr., and it was found 
that the mean times required to re-evaporate the water 
from the steam jet condensed upon the surfaces were, 
respectively, 43 seconds for the rough and 83 seconds for 
the smooth face. 

I would now summarise the argument as follows: The 
greater the re-evaporative power of the material in con- 
tact with the steam, the greater will be the cooling of the 
surfaces, and the greater the initial condensation ; the 
re-evaporative power of a body is increased by an increase 
of surface ; a fairly smooth surface may, nevertheless, have 
a very much greater area exposed than the geometrical 
plane, which it is taken to represent ; the total condensa- 
tion in a steam engine is a question of very thin films of 
water, and the structure of the surfaces exposed to the 
steam, merits our closest attention. As far as can be 
seen from the above experiments, a polished surface is far 
superior to that of ordinary cast iron as it comes from the 
mould, and a rough steel casting is probably about the 
worst material that could be chosen; it appears, there- 
fore, advisable to carefully turn and polish as far as pos- 
sible all parts of the steam cylinder which come into 
contact with steam performing work. 

I should have been glad, indeed, if I had been able to 
lay before you conclusive proof that turning and polish- 
ing pistons, covers, &c., had given the good results 
which I am confident may be expected from it. The 
difficulties connected with such experiments on marine 
engines are great, and I have not had cases before me in 
which I could carry them out tomy satisfaction. I beg, 
however, to submit a few facts bearing on the question, 
and which I venture to think confirm my views. 

1. I made a disconnecting paddle engine in which each 
wheel could be driven by a perfectly independent com- 
pound engine. In the starboard engine I had all internal 
parts turned and polished, and in the port ‘one the pistons 
were left rough ; unfortunately no time could be given for 
experiments, and I had to content myself with observin 
at sea that, whereas we were occasionally troubled wit 
water in the port engine, the starboard one was apparently 
perfectly dry. 

2. In my experience excessive condensation has always 
occurred in combination with rough steel pistons and 
covers ; in one ease this was so marked that the top of 
piston would not give a card at all, which I attribute to 
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the cover being of rough cast steel, and combining with 
the top of piston to absorb the heat of the steam. 

3. Topele - boat engines, which have turned and 
polished pistons, and in some cases polished covers, are 
quite remarkable for the economy of steam at nearly all 
powers, and, at all events, are very free from water in the 
xy h-speed designed by my friend 

4, A pair of high-s engines desi y my frien 
Mr. Martin, of Flushing, gave wed sat ce oh same results 
in economy at full power and at one-tenth of full power. 
The pistons and covers were turned and polished. 

5. The highest results known to me are obtained by the 
carefully designed land engines of Messrs. Sulzer, of 
Winterthur ; the pistons and covers are carefully turned 
and polished, and a consumption of 11.73 lb. of steam per 
indicated horse-power has been obtained with their triple- 
expansion vertical type of engine. i 

oo considerations lead me to the conclusion that if 
we wish to make really high-class machinery, which will 
give the highest results in economy, we must turn and 
polish the surfaces of pistons and covers, or else seek a 
method of coating these surfaces with a metallic layer 
— will diminish their tendency to absorb and reject 

eat, 





RECENT EXPERIMENTS IN ARMOUR,* 


By Mr. C. E. Evis, Associate, om Director 
of Messrs. John Brown and Co., Limited. 
(Continued from page 466.) 

PAssina over the Dutch trials of November, 1889, where 
a compound _ made by my company, broke up two 
forged steel Krupp projectiles, in the words of Captain 
Orde Browne, “like chilled iron,” I come to later experi- 
ments. Mr. Alexander Wilson has shown me a photo- 
graph of a 104-in. compound plate, manufactured by his 
firm, which was tested in August, 1891, and completely 
broke up three 6-in. A.P. projectiles, and two 6-in. 
Pallisers, fired with a velocity of from 1956 ft. to 1974 fo. 
per second. I am not able to give the penetrations, but 
beyond two unimportant cracks the plate was apparently 

uninjured. 

I must now mention some experiments made by my 
own company in the same direction. The attention of 
my friend Captain Tresidder had been drawn to the im- 
portance of endeavouring to break up the point of a steel 
projectile before it had time to effect any degree of pene- 
tration into the plate sufficient to cause perforation or 
serious damage by cracking. With this object in view, 
he tried various methods of rapidly chilling the face of 
armour-plates ; and, after obtaining fairly satisfactory 
results with cold air and steam impinging sy | the face, 
he directed his attention to the best way of hardening 
armour by means of a sudden uniform process of chilling 
by water. The process devised by Captain Tresidder was, 
and is, applicable and beneficial to all kinds of plates ; 
but naturally it has its most striking effect where 
carbon is present in sufficient quantity to insure abso- 
lute hardness. My company being at the time large 
manufacturers of compound armour, Captain Tresidder’s 
earliest experiments were conducted with that class of 
plate; and although it subsequently became apparent 
that the hardening process was more suitable to homo- 
geneous than to built-up or compound plates, commonl 
so-called, the results of one or two of the trials are sufh- 
ciently interesting to deserve mention. The nature of the 
invention may be stated in a few words. It consists in 
the application of water under such pressure and of such 
volume as will effectually prevent any envelope of steam 
forming on the face of the plate, this insuring a rapid chill- 
ing and resultant hardness uniformly over the surface of 
the plate. 

The experiments were, so far as the chilling process 
was concerned, uniformly successful ; but for my present 
purpose I only trouble the Institution with the considera- 
tion of one trial, which took place at Shoeburyness on 
August 4, 1892. The dimensions of the plate were 8 ft, 
by 6 ft. by 10 in., and it was attacked by five 6-in. Holtzer 
projectiles, weighing 100 lb. each, with a velocity of 
1976 ft. per second. Captain Orde Browne describes the 
result of the trial as follows: ‘* The whole of the projec- 
tiles broke up with very little penetration. The plate, 
after the trial, appeared to be nearly as stiff and strong 
as at first.” 

Similar results were obtained in numerous other trials, 
the marked feature in each case being the complete break- 
ing up of the best forged steel armour-piercing projectile 
in the same manner as the old compound op had in- 
variably broken up chilled Palliser shot. Of the value of 
the invention as a step in the development of armour, 
there can be no doubt, but experience soon proved that 
its efficacy would be more strongly demonstrated by 
applying it to homogencous steel plates, highly carbonised 
on the face, armour which has now generally become 
known as Harveyed armour. 

The late Mr. Harvey unfortunately died just at the 
time when the results of his plate hud become known and 
acknowledged in Europe. Having successfully applied 
to smaller articles the system of cementation or conver- 
sion followed by chilling, he directed his attention to the 
effect of similar treatment in the case of homogeneous 
steel armour-plates. A series of experiments was made 
under the auspices of the United States Government, and 
the results were from the first of a very encouraging 
description. : 

Inasmuch as this armour has been definitely adopted by 
the British Admiralty for the three important battleships 
now building, I have thought it would be interesting to 
the members of the Institution to give in the Appendix 
to this paper a detailed account of nearly all the trials 


* Paper read before the Institution of Naval Architects. 


that have been made of it in this country and abroad. 
The list includes the earliest American trials of the 
Bethlehem Iron Company and Carnegie, Phipps, and Co., 
and the first Harveyed plate manufactured in Europe, 
that of Messrs. Vickers, tested in November, 1892. _ 

It is no part of my purpose to draw comparisons 
between the plates of rival manufacturers. I desire rather 
to call attention to the results obtained by this class of 
plate in the various trials taken as a whole, in order to 
demonstrate the extent of the improvement in armour 
realised by the new process. The British tests appear to 
be most useful for this purpose, and, with the authority 
of the Director of Naval Construction, and the consent 
of the other English manufacturers, I am able to give full 
particulars of all the British trials. 

Speaking generally, the American trials are charac- 
terised by conditions rather more favourable to the plate 
than to the shot; while in France, with one or two excep- 
tions, the reverse has been the case. In England, how- 
ever, and in some of the trials made abroad, the authorities 
— to have gauged most accurately the resisting power 
of the Harvey plate to the blow to be delivered, with 
the result that in many cases the shot and the plate 
appear to be equally matched. A good instance is to be 
found in the trials of Messrs. Cammell’s and Messrs. 
Vickers’ 6-in. steel plates on the Nettle. An examination 
of the trials will show that, with the highest velocity 
(1960 ft. per second), a 6-in. Holtzer projectile was unable 
to perforate the plates, damaged as they had been by two 
previous rounds. According to the Gavre formula, this 
shot would have perforated 11 in. of wrought iron (or 13 in., 
according to De Marre’s formula), so that we get a 
superiority to wrought iron of at least 183 percent. Other 
instances may be found in the nickel steel 104-in. plate of 
Messrs. Cammell, and in the nickel steel plate of the 
same thickness made by my own company, tested at 
Shoeburyness on November 9 and October 10, 1893, re- 
spectively. The Cammell plate was curved to moulds 
supplied by the Admiralty, and was only penetrated to 
the depth of 10in. In the Brown plate the projectile 
stuck in the plate, broken, and we may assume that each 
of the plates wasa fair match for the blowdelivered. The 
gun used was the 9.2, and, with a Holtzer shot of 380 lb. 
and a velocity of 2035 ft. per second (the highest obtain- 
able), a striking energy was obtained of 10,900 foot-tons. 
These conditions would give, according to the Gavre or 
De Marre’s formula, a perforation in wrought iron of 
22 in. or 22} in., showing for the plates in question a 
superiority over wrought iron of 209.5 per cent. at least. 
Again, the Chatillon Commentry 6.7-in. plate (No. 13 in 
Appendix) gives an excellent example of a trial where 
the conditions of attack and defence approximate one 
another. Taking the severest blow, we find that the 
plate was not perforated by a shot which would, accord- 
ing to the Gavre formula, co a wrought-iron plate of 
11.9 in., and, according to De Marre’s, a plate of 13.8 in. 
in thickness; in other words, showing a superiority over 
wrought iron of 177 per cent. according to the one, and 
of 205 per cent. according to the other formula, 

It was at first assumed that the Harvey process was 
considerably better adapted to nickel steel plates than to 
all-steel, and this is still, no doubt, the general opinion in 
the United States. In the Annapolis trials of 1890, the 
Schneider nickel steel plate was undoubtedly superior to 
the all-steel plate made by the same firm ; and in a trial 
of 3-in. plates in eo 1891, the nickel steel Harveyed 
plate was stated to be better than the all-steel plate. In 
the Indian Head trials of the same year, the low carbon 
all-steel Harveyed plate of the Bethlehem Company was 

laced considerably below the high carbon nickel steel 

Tarveyed plate of the same company; but in this case 
the consideration of the question was complicated by the 
difference in the carbons, as it is probable that a nickel 
steel plate would not require to be so high in carbon as an 
all-steel plate, to give the same resistance. Since this 
trial, however, it seems to have been assumed in the United 
States that all Harveyed plates should be made of nickel 
steel. In Great Britain, however, the high cost of nickel 
has caused manufacturers to turn their attention to pro- 
ducing Harveyed steel plates containing no nickel; and 
an examination of the details of the various trials shows 
that all have succeeded in proving the reverse of the 
theory ey in the United States. There may, per- 
haps, be a slightly greater tendency to crack in the all- 
steel than in the nickel steel plates, as tested in this 
country, but this is more than compensated for in the 
superior resistance to penetration. The 6-in. Portsmouth 
trials all demonstrate this fact, and attention may also be 
called to the trial No. 27, in the Appendix, when it will 
be seen that the 104-in. Brown all-steel plate more effec- 
tually broke up the 9-in. shot than was the case in the 
similar trial of the nickel steel plate under the same con- 
ditions. The expense of the addition of nickel renders 
this question of such 2 ap egg that I regret there are 
no foreign trials available for providing further demon- 
stration, if such be needed. 
Apart from the question of extra cost, there are also 
eae considerations which affect the point in question. 
me experiments made by Captain Tresidder show that 
a steel plate containing an ordinary percentage of nickel 
and a _ percentage of carbon is practically unmachine- 
able. If, therefore, a nickel steel plate be taken contain- 
ing, say, 3 per cent. of nickel, and it be super-carburised 
up to, say, 1 per cent., its face will be so hard (even before 
the chilling yee is effected), that for all practical pur- 
poses it will be impossible to drill and tap the various 
small holes that are nearly always necessary to be made 
on the face of the armour-plates for ships’ sides. In the 
case of steel armour, this difficulty (which, I believe, has 
already arisen in the United States in the case of nickel- 
steel plates) does not exist, and thus one important 
objection to the ~~ of the Harvey process for ships’ 
plates as required by naval architects has been over- 














come by its application to all-steel armour, in place of 
nickel steel. 
To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

THE s.s, County of York has recently been fitted with 
a new boiler on Messrs. Howden’s peo | draught system. 
The vessel herself was built in the year 1884, and has 
quadruple engines of the tandem type, working on two 
cranks, with cylinders 20in., 28} in., 40 in., and 57 in. in 
diameter by 42 in. stroke. The boilers and engines were 
originally built by the Barrow Shipbuilding Company, 
and there were two boilers 12 ft. by 9 ft. 6in., pressure 
164 lb, These, after ten years’ service, have been 
removed, and a single boiler 15 ft. in diameter by 
11 ft. 2 in. long, and with thickness of plating and stay- 
ing for 200lb. working pressure, fitted instead. The 
tubes are 24 in. in external diameter, and the fires are 
forced on Howden’s system, there being one fan fitted, 
which, when working at about 300 revolutions per 
minute, is capable of giving an air préssure of 1}in. A 
higher pressure can be obtained if necessary, but this was 
found to be ample for keeping steam with inferior coal. 
The boiler will, pending longer experience, be worked at 
a pressure of 1601b., and it is intended to gradually in- 
crease the pressure, carefully observing comparative 
results. The smaller space occupied by the single boiler 
has not been utilised for cargo or bunker purposes, as the 
existing tonnage law, compelling a space of 13 per cent. 
of the total tonnage of the vessel to be occupied by ma- 
chinery, prevented any reduction in the machinery space, 
but there is some saving of weight. The work has been 
carried out by the Naval Construction and Armaments 
Company under the inspection of Messrs. Flannery, Bag- 
gallay, and Johnson, of London. The vessel left Barrow- 
in-Furness on the 3rd inst. for a trial run to Cardiff, and 
everything worked without a hitch. With the air pressure 
of 1}in. steam was easily maintained, the speed of the 
vessel being fully 10 knots, 


About the middle of last year Messrs. Burrell and Son, 
of Glasgow, decided to take advantage of the existing low 
prices in the shipbuilding trade, and determined to order 
a dozen large steamers. The Hartlepools secured a share 
of this work, several of the orders having been placed 
with Messrs. Wm. Gray and Co., Limited. The firm 
named is also the first to have a steamer completed, the 
8.8. Strathness being finished and tried at sea on the 
5th inst. The Strathness carries a deadweight of about 
6400 tons. She is 376 ft. 6 in. in length, 47 ft. in breadth, 
and her depth is 29 ft. 9in. The main engines are of the 
triple-expansion type, manufactured at the Central Engine 
Works of Messrs. Wm. Gray and Co., Limited, and have 
cylinders 27 in., 43 in., and 72 in. in diameter respectively, 
with a piston stroke of 45 in. Steam is provided for these 
engines by two large single-ended boilers working at a 
ae ey of 1701b. per square inch, the air for com- 

ustion being supplied to the boilers on Mr. Howden’s 
forced draught system, the air fan for which is of very 
large size and driven by an independent engine. The 
arrangement of the coal bunkers is such that they do not 
project into the engine-room at all below the main deck, 
the result being that the engine-room is unusually large 
and roomy. On trial the engines were driven at 70 re- 
volutions per minute to try the speed of the ship with 
the tanks tilled and 1000 tons of coal on board, when it 
was found to be fully 124 knots per hour. 





_ Messrs. Caird and Co., Greenock, launched on the 5th 
inst. a steel screw steamer of 3700 tons gross, for the 
Stoomvaart Maatschappij Nederlands. The new steamer, 
which is named the Koningen Regentes, is of the follow- 
ing dimensions : Length, 376 ft. ; breadth, 43 ft. ; depth, 
29 ft. lin. The builders will supply triple-expansion 
engines of 2600 horse-power indicated. She is to be en- 
gaged in the East India mail and passenger service. 

The s.s. Osborne, built by Messrs. C. S. Swan and 
Hunter, of Wallsend, for Messrs. Raeburn and Verel, of 
poy ot for their Indian Mutual Line between London 
and Calcutta, went on speed trial on the 10th inst. The 
dimensions of the steamer are: Length over all, 346 ft. ; 
breadth, 42 ft. 6in.; depth, 29 ft. 3in. She is fitted 
with triple-expansion engines by Messrs. George Clark, 
Limited, Southwick Engine Works, Sunderland. The 
cylinders are 26 in., 42 in., and 69 in. in diameter by 
48 in. stroke. There are two large steel boilers, 160 Ib. 

ressure, and worked under forced draught on Messrs. 
James Howden and Co.’s system. On trial she attained 
a speed of 12} knots when half loaded. The engines 
worked satisfactorily, and the speed was attained with 
steam blowing off, the fans working easily, and a pressure 
of only 1 in. in the gauge. A sister ship for the same 
owners, and named Linlithgow, was launched by the 
builders on the previous day, the 9th inst. 


Sir Raylton Dixon and Co., Middlesbrough, launched 
on the 9th inst. a screw steamer named Ceylon for the 
Peninsular and Oriental Steam Navigation Company, and 
intended for their trade between London and toi, 
China, Japan, &c. The principal dimensions are: Length, 
390 ft. ; beam, 47 ft. ; depth moulded, 30 ft, 10 in. ; and 
she will carry about 6000 tons deadweight at a speed of 
over 13 knots per hour. The bridge will be handsomely 
fitted up for the accommodation of 30 first-class passengers, 
and the ’tween-decks will be available for the carrying of 
troops or third-class sengers. The engines will be 
supplied by Messrs. T. Richardson and Sons, of Hartle- 
_ The cylinders are 30 in., 49 in., and 77 in. in 

iameter by 48 in, stroke, with two double-ended boilers 
working at 160 1b. pressure, the propeller being of man 
ganese bronze. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 

Copi: 4 Specifications may be obtained at the Patent Office 

ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. _ 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt ofa plete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 





GAS, &c., ENGINES. 


9181. C. D, Abel, London. (Die Gas - Motoren Fabrik 
Deutz, Kéln-Deutz, Germany.) Gas, &c., Engines, [2 Figs.) 
May 8, 1893.—This invention relates to gas, &c., engines, whose 
discharge valve is controlled by a flexible diaphragm h and a hit- 
and-miss device c ¢. The casing of the diaphragm is provided 
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with a check valve i that prevents the free ingress of air to it at 
the end of the suction stroke. A cock controls the ingress of 
air, so that the diaphragm is caused to bring the hit-and-miss 
device into position for effecting the opening of the discharge 
valve at a retarded constant speed which isindependent of that of 
the engine. (Accepted March 7, 1894). 


8020. J. Knapper and S. B. Marton, Whitney, 
‘Westmoreland, Penns., U.S.A. Atmospheric-Vacuum 
gines. (3 Figs.| April 20, 1893.—This invention relates to 
engines operated by atmospheric pressure and a vacuum, and the 
object is to provide one which may be used as a pump for ven- 
tilating, collecting the foul air and discharging it. A cylinder A 
is supported upon supports B and provided with opposite heads C, 
one of which accommodates the B pent nom D working through 
the stuffing-box and gland E, and carrying the solid piston F 
working within the cylinder. The steam cylinder is provided 
with the opposite end ports G, which open into it at opposite 
ends and communicate with the bottom of the circular valve 
casing H located upon the top of the cylinder. A central 
vacuum exhausting port I is formed on the body of the cylinder 
and communicates with the interior of the valve casing H between 
each of the opposite ports G opening in it, and is connected by 
piping J with a vacuum chamber K, in which a continual vacuum is 
maintained by a steam ejector L connected with it. Snugly seated 
within the circular valve-seat H is the circular oscillating cut-off 
valve M, which is held in its seat by atmospheric pressure, and is 
steadied in its movement back and forth by means of a down- 
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wardly-pressing spring N, mounted on the valve-stem 7 and bear- 
ing against it, and the bearing bracket m1 receiving the upper 
end of the valve-stem. The solid valve-block M is provided with 
the opposite atmospheric ports or openings O extending vertically 
through the valve, and adapted by its oscillation to register 
alternately with the opposite ports G opening into each end of the 
cylinder A. The circular valve-block M is further provided with 
a right-angle vacuum connecting or exhaust groove P which 
connects one of the cylinder ports G with the central vacuum 
ports I, whilst the opposite cylinder port registers with one 
of the atmosphere ports O. A reversal or quarter turn of the 
circular valve-block changes the relation of the ports and con- 
nects the opposite end of the cylinder with the vacuum exhaust 
port, while the other end of the cylinder is receiving the ordinary 
atmospheric pressure in its turn. The piston-rod D is provided 
with an upwardly-extending arm Q provided with an upper bear- 
ing q, receiving and working over the valve-rod R, connected at + 
to the top of the oscillating valve M near one edge, and is pro- 
vided with the tappets 8, which are engaged by the arm Q at the 
end of each stroke of the piston, thereby alternately reversing the 
valve to acquire the operation. ( Accepted February 28, 1894). 


GUNS, &c. 


8102, E. W. Lloyd and A. G. Hadcock, Newcastle- 
on-Tyne. Guns. [1 Fig.] April 21, 1893.—This invention 
relates to means applied to guns for the purposeof using and firing 
smaller ammunition than that of the gun during firing practice, 
&c., and consists chiefly of a practice barrel suited to receive and 
fire the smaller ammunition intended to be used, fitted into and 
carried by a frame which can be hy to a given glass of gun; 
the mechanism being so arranged that having been made to suit 
this kind of gun it does not require further adjustment, tightening, 
or freeing for the successive times in which it is applied to or 
removed from the gun. A practice barrel X is held in position, 
centred in the powder chamber of a gun, by the bearings A and C. 
D is a frame rigidly attached tothe rear bearing A and to the 
drum B. The bolts J are carried by the forward end of the drum. 
These bolts, together with the nut E, which is screwed on the 


barrel, are employed to govern the amount of travel of the 


barrel in the guide A, and to determine its position with 
reference to the breech of the gun. On placing the apparatus in 
the gun, it is pushed forward until it is arrested by the grip of the 
guides A and C. The result is the same whether the pushing 
force be applied to the guide A or to the breech fittings of the 
‘practice el. The guide A travels forward till it grips the 
chamber of the gun ; and the guide C, sliding on the drum B, is 
driven forward by the spring F until it also grips the chamber ; 
thus centering the practice barrel in the bore of the gun, The 
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distance through which the guide C travels on the drum B and 
the distance through which the practice barrel X slides through 
its frame are sufficient to meet all the manufacturing variations 
between different guns of ‘a given class. The position given in 
adjusting the apparatus is such that the needle-carrier G is struck 
by the breech screw of the gun before the breech screw has com- 
pleted its travel in closing. During the remainder of the travel 
of the breech screw the barrel X is driven forward, sliding in the 
guide A and on the bolts J compressing the spring K. (Accepted 
February 28, 1894). 


RAILWAY APPLIANCES. 


8653. A. J. Boult, London. (J. N. Dechaine and A. 
Becker, Stembert, Verviers, Belgium). Stopping Trains. 
(4 Figs.] April 29, 1893.—The object of this invention is to pro- 
vide means for arresting railway trains. A shaft is pivotally 
arranged on the locomotive transversely to the direction of the 
railroad, and so that the lower ends of the two downwardly de- 
pending lever arms in their vertical position are at a certain 
distance from the ground. On the same shaft is secured a lever 


























arm, which transfers the movement of the shaft to a second one 
by means of a connecting-rod and lever. This shaft is carried in 
bearings near the valve-lever, and works a double-armed pawl G, 
which engages with a ratchet-wheel B, carried on the same shaft 
as the valve lever. The ratchet-wheel is operated on by a spring 
H, so that it makes half a revolution when released by the pawl, 
and is also provided with a laterally projecting pin, which, when 
the wheel rotates, strikes against the valve-lever and moves it to 
its ‘‘ cut-off” position. (Accepted March 7, 1894). 


3741. W. Bowers and R. Thompson, New York, 
U.S.A. Cables of Cable Railways, &c. [7 Figs.) 
February 20, 1893.—This invention has for its object to provide 
means for enabling the cables of cable railways, &c., to cross each 
other. A sheave is actuated by the drum through a train of gear 
wheels, and propels a pair of auxiliary cables which run in the 
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same direction as the main crossing cable. Tensional rolls press 
the auxiliary cables together, and are arranged along the length. 
The tensional rolls consist of Cg sem rollers mounted in brackets 
which are pressed outwardly from their seating by spiral 
springs. The seating consists of a block of metal arranged along 
and parallel to the auxiliary cable, and having recesses to contain 
the brackets and springs. (Accepted February 24, 1894). 


STEAM ENGINES AND BOILERS. 


2002. E. G. Brewer, London. (C. Bouwgier, Levallois- 
Perrat, France.) Furnaces. [2 Figs.) January 30, 1894.— 
This invention relates to smoke-consuming furnaces, and consists 
of a registering device com of two shutters situated in the 
ashpit, one shutter being adjustable by a lever operated from 
the outside of the furnace, and being exposed to the heat 
of the furnace, so that the air passing between the shutters 
becomes heated, and the quantity admitted can be varied by 
adjustment of the shutter, the air arriving at a high tempe- 
rature to the incandescent mass in the fireplace. A ventilator 
is provided with blades to inject an additional supply of air 
under the grate. (Accepted March 14, 1894). 


1313. H. Imray, London. (J. H. Schreck, Hamburg, 
Germany.) Steam Generators. [7 Figs.) January 20, 
1894.—In this invention the water tubes can be combined in 
separate removable groups, so that each group delivers its steam 
separately into the fire-tube boiler from which the collected 
steam passes directly to the engine. A group of tubes forces 
the fire gases to pass through the upper group, to which they 
impart a portion of their heat, the tubeplate of the barrel being 
thus protected against the effects of intense heat. Other groups 
form the sides of the lower part of the firebox, and tubes serve to 
divide the firegrate into two parts. (Accepted March 14, 1894). 


E. L. Odgen, Goole, Yorks. Metallic 
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531 
to a metallic packing for piston-rods, The rings are made in two 
parts, A, B, the inner part B fitting into a recess a cut within the 


outer part of the main ring A which lies somewhat loosely in the 
stuffing-box C. The bores of the outer and inner rings are made 
exactly the diameter of the piston-rod D, so that when these are 
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cut into segments they can close tightly on the rod. The 
inner ring is secured in position by a pin passed through from the 
outer segments. The upper and lower faces of the outer segments 
are bevelled to form a conical bed at eachend of a ring of fibrous 
packing which is used. (Accepted March 7, 1894). 


5728. E. W. Astle, Derby. Boilers. [3 Figs.) March 
17, 1893.—This invention relates to boilers for hot water heating 
apparatus. The boiler has a terminal end flue A. It is con- 
structed in two parts B and C, a slight vertical space D being 
left between the two halves to allow for the expansion and 
contraction of the metal ; the two parts are bolted together by 
bolts. The space D is filled with cement on the outside to 


seal it up. he opening from the firebox to the flue widens 
















out into a broad oval-shaped flue A at the back end, and upon 
returning to the front end narrows sharply to asmaller flue before 
entering the chimney. A slot is formed between the return flue 
and the front end of the firebox, and tapers from the latter to the 
flue. A water fire-bar is provided, the end frames H having a 
number of holes corresponding to the number of water fire-bars, 
through each of which passes a rod J, the whole being drawn to- 
gether by means of nutsK. (Accepted February 28, 1894). 


8263, E. Tuxen, Copenhagen, Denmark. Engine 
Cylinders. [4 Figs.) April 24, 1893.—This invention relates to 
the cooling of the pistons of engine cylinders, and consists in 
forming the piston with a chamber which, by means of tubes con- 
nected to a swelling on the piston, communicates with two other 
tubes which ~ through stuffing-boxes, and enter cylinders 
fitted on the frame of the engine, one of which cylinders is pro- 
vided with an inlet tube and the other with an outlet tube for the 

e of the cooling liquid. A suction valve is provided in the 
inlet tube and a pressure valve in the outlet tube, so that the 
tubes which pass through the stuffing-boxes during the working 
of the engine act as plungers in the cylinders on the frame of the 
engine, whereby the cooling liquid is forced to circulate through 
the chamber of the piston. e chamber A in the piston is 
connected with the two tubes B and ©. The cooling liquid is 
caused to enter through the tube C into the chamber A and to 
leave through the tube B. The tubes are connected to the 
swelling D on the piston, this swelling being provided with two 

assages which extend to the front part of the piston. The two 
tubes B1 and C! are in connection with the two passages, and are 
united by ball joints to the swelling D, and have a parallel move- 











ment with the piston. The frame of the engine is provided with 
a support E for carrying the stuffing-boxes F! and F?, through 
which pass the tubes B! and C! when they enter the cylinders G1 
and G2, which are in water-tight connection with the piece E 
(Figs. 1 and 2). These tubes, in their to-and-fro movement, act 
as plungers in the cylinders G1 and G2. The liquid is thus drawn 
through the tube H and suction valve H!, and forced out 
through tube and exit valve. During the passage of the piston 
towards the left hand, liquid is drawn through the open valve 
H' into the tubes H andG2. The exit valve is closed and the suc- 
tion in the tube G' causes the exhaust from the chamber A in the 
piston through the tubes B, B1, while the liquid in the chamber 
A is replaced by a fresh quantity from C and Cl. The quantity 
of liquid sucked through the valve H! is equal, therefore, to the 
united capacity of those parts of the tubes G! and G? which pro- 
trude from the tubes B' and Cl. During the return stroke of 
the piston to the right hand the suction valve H! closes, and 
a quantity of liquid of the same volume as before passes through 
Cl, C, A, B, B! into the tube G', and leaves through a valve, 
which opens under the pressure, (Accepted February 28, 
1894). 





9051. J. 
Packing. [6 Figs.] May 6, 1893.—This invention has reference 














| 
| 
ke 


— 


‘T essins 





532 


ENGINEERING. 


[APRIL 20, 1894. 








MISCELLANEOUS. 


4867. T. Marker, London. Lifts. (2 Figs.) March 6, 
1893.-—This invention relates to a lift for depositing goods from 
carts into cellars, &c. A isthe framework formed of four posts 
of material such as wood, and cross-pieces, having at top the 
trap door a through which the goods are removed or supplied. 
Within this frame moves the platform B, which fits the frame 
closely at the four posts which form guides for it. Two endless 
chains are employed, one passing from back to front or side to 
side, and over pulleys. Each chain passes from the platform 
over pulleye c at the top of the frame to the weight D, two of 
which are employed, one at each side of the frame, together of 
greater weight than the platform and load. The chain also passes 
from the lower part of the platform over the pulleys cl, c2, c* to 
the winding device, which consists of anaxle mounted in bearings 
on the frame, and furnished with grooved pulley wheels F on 
which the chains are wound, one wheel being used for each 
chain. A handle e is fitted to the end of the shaft, and a ratchet 
wheel el and brake wheel e? are also provided. A spring pawl e3 
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is provided at the sides of the ratchet wheel, and prevents the 
shaft turning except in one direction, when it is in place. A 
handle G is pivoted to the frame at the side, to which is connected 
a band brake g which encircles the wheel e2 when the lever is 
pulled back, thus putting the brake on when desired. The same 
motion which puts on the brake releases the pawl by means of a 
pin on the handle pushing down the end of the pawl. The chain 
(Fig. 2) passes from the side of the platform opposite the winding 
device, over the pulleys cl! at the bottom of the frame to the 
winding wheel, over it to the bottom pulley c?, thence to the 
weight D, from which it passes over the — eto the platform at 
the side of the winding wheel. From the bottom of the platform 
it then passes over the pulleys c3 to the other weight D over the 
pulley ¢, and back to the platform at the side from which it 
started. To lower the platform, the chains C are wound over the 
wheels F, and move in the direction of the arrows, so that the 
weights are raised at the same time, (Accepted February 28, 
1893). 


2867. O, A. Ringbom, Lathis, Finland. Suction 
Pumps. [1 Fig.) February 9, 1894.—This invention relates 
to suction and force pumps. The pump chamber is divided into 
two parts by a diaphragm, the part of the chamber beneath the 
diaphragm being connected with a vessel of large heating surface 
for reduction of liquid into gas, so that a small quantity may be 
reduced into gas which passes through connecting pipes to the 
_ of the chamber beneath the diaphragm, thereby raising the 
atter and forcing up the liquid above it. The lower end of apipe 
forms the seat of a valve which is automatically opened, and the 
»ipe filled with liquid from that pumped as soon as the diaphragm 
ies reached its uppermost position, thereby causing the liquid to 
be spread over the valve disc into the under part of the chamber, 
thus condensing the gas in it and causing the lowering of the dia- 
phragm and the suction of a new quantity of liquid through the 
suction pipe. (Accepted March 14, 1894). 


711. J. Beche, Huckeswagen, Prussia. Pneumatic 
Connection Power Hammers. (6 Figs.) January 12, 1894. 
-—-This invention relates to p tic h 8, in which the 
head is formed by a heavy cylinder containing a piston, which is 
employed for operating it, and the object isto provide means for 
altering the height of stroke, and also for automatically replacing 
the air for the upperair cushion. The frame of the hammer holds 
on its top a shaft in two bearings, this shaft having an eccentric 
carrying a beam. The beam is oscillated from a shaft by a crank 
and connecting-rod, and transfers its motion to the piston within 
the cylinder by connecting and piston rods. To raise or lower 
the beam the shaft is provided with a wormwheel gearing with a 
worm firmly connected with achain-wheel. The left-hand end of 
the shaft which oscillates the beam, carries a sleeve with friction 
discs, the rotations of which can be transferred on another sleeve, 
so that the wormwheel can be turned in one or the other direc- 
tion, and the beam raised or lowered. The interior of the 
cylinder communicates with the outer air by twoapertures situated 
some distance apart from the bottom and the cover, so that 
spaces are formed in which some air is kept back and compressed 
for forming cushions. (Accepted March 7, 1894). 


823. A.J. Boult, London. (A. Franke, Diiren, Rhenish 
Prussia.) Drawing off Liquid. [2 Figs.) January 13, 
1894.—This invention consists of an apparatus for drawing off 
liquid from a fermenting tube in a strained condition, and com- 
prises a pipe provided with a strainer and acock. A socket is 
screwed into the bottom of the vessel, and is adapted to receive 
the pipe, a valve normally closing the nozzle and being capable of 
being raised by the pipe to permit the outflow of the liquid con- 
tents of the vessel through the strainer and pipe. The nozzle has 
a smooth interior, and is screwed and lightly closed against 
fluid pressure by a plate provided with a1 india-rubber washer. 
(Accepted March 7, 1894). 


153. G. W. Poole, Newark, Essex, New Jersey, 
U.S.A. Centrifugal Blowers. [4 Figs.) January 8, 1894. 
—Tnhis invention relates to a centrifugal blower. A stationary 
casirg is provided with central openings, and has revolving in 
it a drum. This drum consists of side plates provided with 
central openings registering with those of the casing. A series 
of curved channels are formed between the plates by curved 
partition plates, and extend from the central opening of the 
drum to the outer periphery, the outlet end of each curved 
channel being os mately normal to the a opal of the next 
preceding one. Yhen the drum is revolved air is scooped into 
the inlets of the passages by extensi from the openings, and 
is thrown by centrifugal force through the outlets into the 
stationary chamber. The vacuum formed at the outlets simul- 
taneously produces a suction in the peeneee, and thus assists 
the centrifugal force in conducting the air into the chamber. 








4352. J. W. Holland and W.E. H, Hollis, London. 
Rotary Pumps. [16 #igs.) February 28, 1893.—This inven- 
tion relates to pumps of the rotary type in which a cylinder or 
drum fixed upon a spindle, situated eccentric to its axis, is made 
to rotate within a case; the spindle being tric with the 
interior of the body anda movabi. tongue being employed todivide 
theinterior of the case into two chambers, one of which is the 
suction chamber and the other the compression chamber. A is 
the case of pump, B the eccentric, C the tongue with movable 
bearing strip R at end, D is the suction port, E the delivery port, 











F the spindle to which eccentric is attached. The spindle F is 
brought through the side covers of the barrel A and made tight 
with a simple gland and left long enough for a handle wheel to be 
fixed on for the purpose of driving the pump. When the spindle 
is carried through one only of the covers, the opposite end is 
carried by a recess in the opposite cover. G is the joint of tongue 
or clack having a pin fitted in one side and brought through the 
cover, with a small gland similarly to the eccentric spindle asshown 
at S, Fig. 2, sheet 1. The end of the spindle opposite to the gland 
is also carried by a recess made to receive it in the opposite cover. 
(Accepted February 28, 1894). 


4170. T. L. Miller, Liverpool. Hydraulic Pressing 
Machinery. (2 Figs.) February 25, 1893.—This invention has 
reference to hydraulic pressing machinery for er cotton 
and other textile fibres and fabrics, and has mainly for its object 
to effect economy in the quantity of water under the hydraulic 
head. Water from a hydraulic company’s supply main is first 
used to press a large quantity of water under asmall head, and 
to force it into the cylinder s. This is done by taking hydraulic 
supply water through the pipe m, valve in the case i, and pipe J, 
to the small ram cylinder }, the ram e of which must be at the 
end of its inward stroke, and pressing and forcing water from the 
chamber /f of the cylinder a, thereby, into the cylinder s, the 
chamber f having been filled by water taken from the tank t. As 
the ram e¢ is forced outwards by the service supply water admitted 
to the cylinder b, the water from chamber / is forced by way of 
the pipe j, valve case i, and pipe p into the cylinder s, which will 
force up the ram 81. The amount of the movement will be equal 
to the volume of water supplied from the cylinder a divided by 
the area of its ram s!; and this is at a lower pressure, and per- 
forms all the preliminary movement and operation of the press. 
The press ram is then pressed out a further portion of its stroke 
by admitting the whole hydraulic service supply water direct to 
the press cylinder s, this water passing to it direct by the 
pipes nand p. After this, water of a greater pressure to that of 
the supply mains is forced into the press cylinder, by admitting 
the water from the service pipe m to the cylindrical chamber f 





























of the cylinder a, and causing the full area cf the piston c to be 
acted upon by it, and pressing the water within the annular 
chamber of the cylinder a@ by its pipe k, into the ram cylinder s, 
This effects a further portion of the stroke of the press ram. After 
this the finishing portion of the stroke of the press ram is effected 
by employing in the upper chamber / of the cylinder a water 
from the hydraulic supply pipe m, and causing the water in the 
cylinder b to be put under pressure by its ram e, thereby pressing 
and forcing a small quantity at a high pressure into the cylinder 
8, this water being led from the cylinder b to the cylinder s 
by the pipes ¢ and p. Thus four sets of pressures are applied 
for effecting one complete stroke of the ram s', the first portion 
of its stroke being effected by such a pressure, viz., one below 
that of the hydraulic supply water, as is required to operate the 
ram for this portion, and the last portion of its stroke requiring 
a pressure higher than that of the service water, being effected 
by the variable pressure supply apparatus. In the idle and 
return strokes water is taken in from and pressed out of the tank 
t by way of the pipe g, and the valve and pipes connected 
with cylinder. In the return stroke of the ram, the water is 
conducted to the tank ¢ by the pipes wu and q, the surplus 
water discharged into the tank ¢ passing over the diaphragm ¢! 
and out by the pipe u, the volume which passes out of pipe being 
that actually consumed from the hydraulic supply company’s 
main. (Accepted February 28, 1894). 

8036. E. Gessner, Aue, Saxony. Cropping Ma- 
chines, (2 Figs.) April 20, 1893.—This invention relates to 
cloth shearing and cropping machines, in which helical cutters on 
a revolving cylinder work against a stationary cutter, the fabric 
being drawn over a guide so as to present its pile or nap to the 





(Accepted March 7, 1894). 


action of the stationary and revolving cutters. The fabric is 





drawn through the machine in the direction of the arrow, being 
guided by rollers W, W1, W2, W3, W4, by which it is caused to 
pass beneath and over the cutting cylinder, so that its nap is 
presented first to the cutting action of the revolving cutters F, 
and stationary cutter M, and then to the action of the same 
cutters and the other stationary cutter M'. Before passing the 
guide roller W1, the pile of the fabric is raised by a brush-rol.er 
B, and two other rollers B!, B2 are arranged to act on the fabric 
before and after passing the guide roller W2, the one for laying 
and the other for raising the nap. The last rollers, being of small 
diameter, are covered with plush instead of bristles. L is a lubri- 
cating leather bearing against the cutters F, and fixed in a 
slotted tube containing oil. N, N' are the guard plates respec- 
tively applied to the two stationary cutters M, tn, the fabric 
being so guided by rollers W! and W3 that it is caused to slide 
over the outer surfaces of these guard plates. The roller W is 
mounted in adjustable bearings, in order that it may be set at the 
proper position to bring the fabric into such relation to the 
stationary cutter M asto enable the guard plate N to come into 
action to regulate the cutting action. The guard plates N, N1 
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are bevelled at their front edges, and are adjustable with regard 
to the cutting edges of the stationary cutters M, so as to cause the 
fabric to pass at a greater or less distancefrom the cutting edge, 
the two guard plates being differently adjusted. The plate N is 
set as close as possible to the cutting edge of M, so as to interpose 
the full thickness of its bevelled edge, and keep the fabric so far 
clear that only the tips of the fibres ccmposing the nap are cut, 
whilst N! is drawn so far back that the fabric passes in contact 
with the cutter M!, and the nap or pile is fully subjected to the 
cutting action. The thickness of the guard plates N, N! would 
depend on the length of the pile or nap, and they may be changed 
to suit the fabric operated on. The plate N is fixed in a longi- 
tudinal groove ina shaft journalled in brackets K and adjusted 
in the circular direction by worm gear s t, whereby the acting edge 
of the plate N can be moved towards or away from the blade M, 
and be adjusted at any distance therefrom, as may be required for 
producing a certain shearing effect. The other guard plate Nl 
rests on the ledger blade M! by its own weight, and is provided 
with tail pieces p' at each end, having studs engaging in slotted 
lever arms H! on a rock shaft adjusted by worm and pinions. 
For shearing plushes, velvets, &c., the arrangement in Fig. 2 is 
preferred. (Accepted February 28, 1894 


10,807. P. Fyfe and A. B. Miller, Glasgow. Carpet- 
Beating Machine. [3 Figs.) June 2, 1893.—This inven- 
tion relates to carpet-beating machines, and comprises a cylin- 
drical casing with no dust-pit underneath, and perfectly smooth 
internally from end to end. An open fan is fitted at one 
end, and is equal in diameter to the width cf the carpet- 
beating machine, and soarranged and constructed as to draw off 
immediately all the dust from the interior and force it through a 
duct of the same superficial capacity as the fan into collecting 
pit. Air inlets are formed all over the surface of the end of the 
carpet-beater furthest from the fan, to permit the necessary 
ingress of currents to the whole area, these inlets being con- 
structed so as to be capable of being increased or diminished at 
will, At the opening where the carpets are inserted is an 
automatic appliance for preventing the escape of dust into the 
face of the workers. The beating bed is constructed and stretched 
so that the particles can easily escape, and the bands act inde- 
pendently as the beaters strike them, preventing undue friction 
on the fabrics while under treatment. (Accepted March 21, 1894). 





UNITED STATES PATENTS AND PATENT PRAOCTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 86, Bedford- 
street, Strand. 





Sewers AT MELBOURNE.—At a meeting of the Mel- 
bourne Board of Works, the sewerage committee recom- 
mended the acceptance of the following tenders: Messrs. 
Muntz and Bage, for a block survey of district 30, St. 
Kilda East, and Caulfield West, 11022. 10s.; Messrs. 
Garnsworthy and Smith, for the construction of engine 
and straining wells at the Spottiswoode pumping station, 
34,3227. 17s. 8d. ; and Mr. Henningsen, for the erection of 
a building four storeys high at the South Melbourne store- 
yard, for testing purposes in connection with the house 
drainage of the metropolis, 109/. The committee also 
reported that it would advisable, in accordance with 
the advice of the engineer-in-chief, to construct a branch 
sewer to discharge the sewage of the Jolimont Valley 
into the Flinders-streetb main near Swanston - street, 
through the Prince’s Bridge railway yard. 
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= PETER BROTHERHOOD, ™ ce 


MECHANICAL ENGINEER, 
GOLD MEDAL, Sivoo Boud,Westintar Brig, LONDON, g, SILVER MEDAL, 


Ce ee ee ae eieeatadsteeeaeaiin Class 66. 


—=-. IMPROVED Patent SIMPLE or — . _—_ ENGINES, sil 


FOR DRIVING  (jyer 144,750 HP. sini DOUBLE-ACTING 





















FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 
PUMPS 
___PUMPS, ENGINES 
HIGH-SPEED Driving Dynamos, &e., 
MACHINERY, AS FITTED ON H.M. YACHT 
AS LARGELY USED in the BRITISH “VICTORIA & ALBERT,” 
AND FOREIGN NAVIES, ~ H.M.S. “ROYAL SOVEREIGN,” Ge, 
Double-Acting panel Engine id Dynamo. 172, 








MORISON’S 
FURNACE 


is of UNIFORM THICKNESS THROUGHOUT, 
giving UNIFORM LONGITUDINAL ELASTICITY. 


THE LEEDS FORGE C0., LIMITED, LEEDS 
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ADVANCED TYPES 


OF METAL-WORKING 


MACHINE TOOLS | 


= JAMES SPENCER & Co 
ioe ee i CHAMBER IRON WORKS, Sa 
4-Fr. RADIAL Driit, HOLLINWOOD, MANCH ESTER. Gineeiee SHAPING MACHINE. 128 


THOMAS PERRY & SON, Ltd, 


———— a secmead Highfields Works, F 
— = BILSTON, ENGLAND. | 


PATENT MACHINE MADE WHEELS, « | 
MILL and FORGE CASTINGS of every description. 


PATENT MICA GREASE 


SAVES BO TO BO PER CENT. OVER COST OF OIL. USED ON ALL KINDS OF MACHINERY AND SPECIALLY ADAPTED FOR INDIA & HOT CLIMATES, 


PATENT MICA-COTTON PACKING. PATENT MICA-FLAX PACKING. | 
PATENT MICA-ASBESTOS PACKING. = PATENT MIGA-INDIA-RUBBER PACKING. | 


WILL STAND ANY DEGREE OF HEAT AND ARE SELF-LUBRICATING. 








































The advantages of these Packings over ordinary Packings are :—THEY DO NOT HARDEN IN THE GLANDS, THEY ARE MORE DURABLE. THEY DO 
NOT SCORE THE RODS, but put a MICA SURFACE on them similar in appearance to Electro Plate. They are 26 per cent. lighter than ordinary Packings. 


SOLH PROPRINDTORS AND MANUFAOCTURHRS, 


THE MICA LUBRICANT CO., 


Sou TE ae ee ANGLAN DD. (agetored)” 


Telegraphic Address: “MICA, SOUTH SHIELDS.” National Telephone No. 2077. 43 _ #. 
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~ THE GREATEST ADVANCE IN PRACTICAL DESIGN OF DIRECT-CURRENT DYNAMOS FOR TEN YEARS. | 


DYNAMOS Ia | 


AND MOTORS. ‘Sa, 


yelrs Puleits | 


MAVOR & COULSON, 


BRIDGETON CROSS, 
GLASGOW. 
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@ Richard C.Gibbins & C0., siracan’y 


MAKERS OF PORTABLE AND FIXED 


‘STEAM AND HAND GRANES,| 


Derrick, Foundry, Overhead Travelling & Warehouse CRANES, 


CRAB WINCHES, LIFTING JACKS, HAND PILE DRIVERS, 


Pulley Blocks, Screw Couplings, Platelayers’ Tools, &c. 04 1691 


GLASGOW: G. BUCHANAN, 91, BUCHANAN ST. 






































ENGINEERING 


NORMAND’S PATENT. 


FEED HEATER.| PILTER ‘ects 


Actual Results of Official | Sizes varying from 300 to 13,500 I.HP. 
Trials have shown a saving 
in Coal Consumption of — 
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Extremely Simple & Light. 
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20%. Restesteanyeonmeer 
com wy owwm:| RELIEF VALVES 


For Insuring Complete Compression of Steam 
at End of Stroke, 





Illustration shows Heater weighing 











715 lb., and capable of Heating Heating Piston and Ports and greatly 
74 tons of feed-water per hour. Reducing Steam Consumption. 
FOR PARTICULARS APPLY- ome cone ws 


LESLIE S. ROBINSON, 28, Victoria St.,. WESTMINSTER, S.W. 














PLATE BENDING ROLLS. 









PATENT LL [IRON CUTTING MACHINES and other SHIPBUILDERS' TOOLS 


SEE LAST WEEK’S ADVERTISEMENT FOR CAMERON PUMPS. r 
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ABOVE NEW PAMPHLET, POST FREE, 


FROM THE 
Lancashire Patent Belting and Hose Co., 
MANCHESTER. on 





HAY WARD TY LER &C 


STEAM UMPS! -. 


JNO. BIRCH & CO., LimiTep, 


MERCHANTS AND ENGINEERS, 
10 & 11, QUEEN STREET PLACE, LONDON, EC. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 


Purchase, Inspect, and Ship Material Estimates, Plans and Specifications 


and Machinery for Engineers and submitted for all classes of Machine 
Contractors abroad, and act as Home Tools, Machinery, Sea-going and River 
Agents for Foreign Dockyards, Steamers, Barges, Dredgers. 
Arsenals, Railways, Engineering Rails and Rolling Stock provided to 


Shops, Foundries, &e. Main Lines. 





Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


CORRESPONDENCE INVITED. ——— 





Monthly Prices Current of Engineering Material mailed free on application. 
y g g pp 
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WEIGHING MACHINERY. STONE BREAKERS 


OCyedon Z Sion J Works 


Vs; oe s 
(ndoor Sheet Received all Highest Awards for last 10 years, and 


BASE TE EH’S 


xnappine (Patent) motion 


Already over 80 supplied to Cor- 
porations, County Councils, and 
Government Departments alone. 


replaced over 60 Blake and other Machines. 





Mancini WA, BAXTER, 


Tele. Address—‘‘ WEIGHING, MANCHESTER.” 











PHOSPHOR 


FOR BEARINGS, SLIDE VALVES AND PUMPS, &c. 
Phosphor Tin (5°/.), ‘‘Cog Wheel” Brand, the best in the market. 


THE PHOSPHOR BRONZE COMPANY, Limited, 


87, SUMNER STREET, SOUTHWARK, LONDON, S.E. ain 








The only 
GENUINE 
COG WHEEL 


Brand. 

















COG WHEEL BRAND, 
THE ONLY GENUINE 




















BABBITT’S, KINGSTON’S, FENTON’S. 


PLASTIC METALS 
AND MARINE WHITE BRONZE. 


ANTI-FRICTION METALS 
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an BRAND PHOSPHOR BRONZE, 


IN INGOTS, CASTINGS, OR WIRE. " 
BYN PHOSPHOR TIN AND COPPER. 





BiLkINGTON & NEWTON. sii 
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THE SINKING AND EQUIPMENT OF 
SHAFTS.—No. V. 


Walling of Shafts.—The walling of a shaft is 
carried on in stages or tiers, each founded on a 
walling crib, pari passw with the progress of the 
sinking. In most modern shafts it is essential 
that they should be lined throughout, or, in other 
words, incased with a cylinder of brickwork, ma- 
sonry, or concrete, and in exceptional cases, which 
will hereafter be mentioned, with cast-iron tubbing. 

When the shaft has attained such a depth as to 
necessitate the first section of walling to be built, 
the ground is trimmed off for the reception of the 
walling crib in the manner already described, and 
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the cylindrical casing, having its foundation upon 
this crib, is built up to the top of the shaft. 

To enable this to be done, a platform or walling 
stage is fixed at intervals or suspended in the shaft 
for the reception of the building materials brought 
down in the kibbles, and it serves as a scaffold for 
the masons or bricklayers to wall from. 

The walling stage used at Llanbradach Colliery 
by Professor Galloway has already been fully 
described, but although it is incomparably the most 
efficient and convenient form of stage that can be 
adopted, the more primitive mode of walling is 
still largely in favour, and it is thought that a de- 
scription of the walling stages ordinarily employed 
will be interesting. 

Figs. 62 and 63 illustrate a common type of 
walling stage. It consists of two sections, or, as 
they are frequently called, ‘‘half-moons,” each of 
which is suspended in the shaft by sling chains 
from a rope wound around the drum of a crab 
winch or capstan on the surface. 

When the stage is required for walling, the two 
sections are lowered into the shaft, and when they 
have reached their destination and their surfaces 
are in the same level plane, they are fastened 
together by means of bolts and staples as shown in 











the illustrations. So as to further steady the plat- 
form and to some extent to give it support, inde- 
pendently of the ropes from which it is suspended, 
it is provided at its periphery with bolts, secured 
in oe which are pushed out radially into the 
wall. 

The walling materials are lowered in the kibbles 
and deposited on this platform, on which the 
masons or bricklayers stand to build the wall 
until it has attained a height beyond their reach, 
when the bolts are withdrawn, and the stage is lifted 
bodily through a space of 4 ft. or 5 ft. It is then 
again secured to the side walls by the bolts, and the 
second tier of walling is built. Any tendency to 
oscillation due to the diameter of the stage being 
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smaller than that of the shaft is obviated by driving 
down wedges in the annular intervening space. In 
this manner the walling is carried up to the next 
crib, and the stage is disconnected, wound up in 
halves, and taken out until again required for use. 

Sometimes the stage is built with two hinged 
wings, as represented by Fig. 64. When the stage 
is lowered into the shaft or raised out of the shaft, 
the wings collapse or fold back in precisely the same 
way as the wings of an ordinary round table, and 
when required for use they are opened out and held 
in position by bolts secured in staples as in the 
stage illustrated in Figs. 62 and 63. 

In Fig. 64 the stage may be suspended by two 
capstan ropes, or by the main winding rope. 
When the stage is lowered or raised by the main 
winding rope, it may either be supported in the 
shaft by bolts and staples entirely, as already de- 
scribed, or on buntons placed temporarily across 
the shaft, having their ends let into the walling, in 
either of which cases the main winding rope is avail- 
able for use in lowering the building materials once 
the stage is fixed in situ. An alternative plan that 
is sometimes adopted is to suspend the stage con- 
tinuously from the winding rope, and to lower the 
building materials by a subsidiary rope, carried 





over a side pulley. This, however, is not an expe- 
ditious method, for the main winding rope should 
always be free to perform its intended function. 

Walling Materials.—The walling of the shaft is 
ordinarily done with good hard bricks laid in 
cement or lime mortar. Some of the older shafts 
have, it is true, been lined with masonry, but it is 
not often that suitable stones can be conveniently 
procured, and even where they are available, they 
must, in order to make the work efficient and sub- 
stantial, be properly dressed, which would entail a 
considerable outlay. Rubble masonry may, how- 
ever, under such circumstances, be advantageously 
used as a backing to the brickwork. 

Where bricks are used, their laying is considerably 
facilitated by their being specially moulded length- 
wise radially to the dimensions of the shaft, and 
the smaller the diameter of the shaft, the more ex- 
pedient is the employment of radiated bricks. 

The dimensions of ordinary walling bricks are 
9 in. by 44 in. by 3 in., and where radiated bricks 
are used they should conform to these measure- 
ments as nearly as practicable, that is to say, they 
should be 9 in. long, 3 in. thick, and 44 in. wide 
on their intrados, while the width on their extrados 
would vary in proportion to the diameter of the 
shaft. The subjoined Table gives at a glance the 
sectional area and quantity of brickwork per yard 
in depth of shafts varying from 10 ft. to 20 ft. in 
diameter : 





Contents of 9-In. Brick- 


Diameter of Shaft. Sectional Area. work per Yard 
in Depth. 

ft. in. equare feet cubic yards 
10 0 78.54 2. 

10 6 86.59 2.94 
11 0 95.03 3.07 
ll 6 103.86 3.21 
12 0 113.10 3.34 
12 6 122.71 3.47 
13 0 132.73 3.60 
13 6 143.14 3.73 
14 0 153.94 8.86 
14 6 165.13 3.99 
15 0 176.71 4.12 
15 6 188 69 4.25 
16 0 201.06 4.38 
16 6 213.82 4.51 
17 0 226.98 4.64 
17 6 240.53 4.77 
18 0 254.47 4.91 
18 6 268.80 5.04 
19 0 283.53 5.17 
19 6 298.65 5.30 
20 0 314.16 5.43 














The number of ordinary-sized bricks—9 in. by 
4} in. by 3 in.—required to wall in 9-in. work 
1 lineal yard of shaft of any diameter, may be 
found by the following simple formula : 

Let D = Diameter of shaft in feet, 
», C =A constant value 100. 
N =Number of bricks required to wall 
1 lineal yard of shaft in 9-in. work. 
N=DC, or N=D x 100 
Thus, in a shaft 16 ft. in diameter, each yard in 
depth will require 1600 bricks. 

Concrete and Cement Walling.—Cement concrete 
is now being extensively used for walling and arch- 
ing purposes with eminently satisfactory results, 
having regard to its durability in water, earth, or 
air, and the high resistance it offers to compressive 
strain. Concrete made of one part by volume of 
Portland cement and three parts of clean sharp sand 
is capable of resisting a compressive strain of from 
1 to 1} tons per square inch, while it can with ease 
be moulded into blocks of any form or dimensions. 
There is, therefore, no reason why it should not 
be advantageously used in the lining of shafts, 
especially where the sand or ballast for the making 
of the concrete is conveniently procurable. The 
walling might be built of large blocks of concrete 
moulded to the radius of the shaft, or of concrete 
deposited en masse behind a properly constructed 
cylindrical tube, forming, as it were, a guide for the 
walling. An interesting account of the use of 
cement in shaft-sinking on the Continent is given by 
Mr. Bennett H. Brough in a paper read before the 
Federated Institution of Mining Engineers, in 
which he describes the tubbing of shafts with 
cement blocks so made and laid as to be perfectly 
water-tight. The blocks are moulded into seg- 
ments provided on their upper and lower surfaces 
with grooves and tongues, in much the same manner 
as match boards, the groove being slightly deeper 
than the tongue, to enable the joint to be made 
good with cement. Each block has both its ends 
grooved out, so that when two blocks are joined 
together there is in the centre of the joint a hollow 
tubular space, into which cement mortar is tightly 
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rammed, forming, so to speak, a tongue, thus 
securing and rendering water-tight the vertical 
joint in the same manner as the horizontal joint. 
In laying one tier of blocks upon another they are 
80 disposed that the vertical joints of one tier are 
placed over the centre of the blocks in the other 
tier, the intention being to break the joints. The 
laying in situ of the blocks, which weigh from 
1543 1b. to 1763 1b. each, is done by the aid of an 
iron bar provided at its upper end with a ring, and 
at its lower end with a slot (Fig. 65). In each 
block two holes are cored out, one vertically in the 
centre, as shown in Figs. 66 and 67, and marked 
A A, and the other passing horizontally in a trans- 
verse direction through the block, and marked 
B B, intercepting the vertical hole AA. When 
the block is to be lowered into the shaft, the bar 
(Fig. 65) is pushed down in the vertical hole A A 
until the slot coincides with the transverse hole 
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the enormous volumes of water met with in the 
saliferous strata. The mode in which this tub- 
bing is built is shown in Figs. 68 and 69. 

In some cases a double ring of cement segments 
has been employed, as shown in Fig. 70.  Ac- 
cording to the particulars given, the cost of the 
cement lining is considerably cheaper than that of 
brick lining. The cost of cement tubbing with a 
single ring of segments is 253. Gd. per cubic yard, 
the estimate including the cost of material and 
labour for making the blocks, as well as the 
setting and filling with concrete. 

It is estimated that a ring of 13 ft. 14 in. in in- 
ternal diameter and 13.78 in. in thickness, contain- 
ing 183.65 cubic feet, costs 7]. 7s. per yard. To 
enable a fair comparison of the respective costs of 
brickwork and cement to be made, it is necessary 
that the prices of bricks should be stated. Taking 
the average price of bricks in our own colliery dis- 
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taken in making the lining water-tight, a certain 
amount of water is always liable to flow down over 
the sides of the shaft. To arrest this downward 
flow, and to prevent it following the sinking to the 
bottom, garlands or water-cribs are built in the 
walling, these consisting of annular troughs made 
almost invariably of cast iron, although in some pri- 
mitive sinkings timber garlands have been used. The 
diameter of the garland should be the same as that 
of the shaft, and the brickwork for some little dis- 
tance above it should be coned, as shown in Fig. 72, 
so as to give the water a free fall into the trough. 
Figs. 71 and 72 show in plan and section a gar- 
land that was employed in a sinking with which the 
author was connected. It consists of six cast-iron 
segments of channel form, the outer edge facing 
the shaft being higher than the inner edge. The 
section of the channel is shownin Fig. 73. The 
segments are joined together by bolts passing 
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B 8, through which another iron bar is pushed and 
Passed through the slotted vertical bar, which is 
thereby held firmly in position. The winding rope 
is then attached to the ring and the block is lowered 
into place, the grooved surface of the block below 
having already been floated over with cement, so that 
by the weight of the superincumbent block this 
cement isforced into every crevice, and an absolutely 
water-tight joint is made. When the block is thus 
laid, the transverse bar is withdrawn, and the ver- 
tical bar is free to be lifted, the hole being filled in 
with rammed clay, or, if considered preferable, 
with concrete. ; 

Mr. Brough recounts several instances of the 
successful application of this process on the Con- 
tinent, notably the Serlo Colliery, belonging to the 
Prussian Government, at Saarbriicken, where seg- 
ments of 15.75 in. in thickness, and 23.62 in. in 
height and length, were employed, the diameter of 
the shaft being 9 ft. 10 in. Another instance is that 
of the salt mines of Leopoldshall, near Starsfurt, 
where a shaft 500 yards in depth, and 17 ft. 2$ in. in 
diameter, was tubbed in this manner to exclude 
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tricts in England and Wales at 2/. 88. per 1000, 
the brickwork, inclusive of all labour and materials, 
would not exceed 1l. 5s. per cubic yard, so that 
there would really be very little difference between 
the cost of brickwork and cement. 

Probably, in Germany, where the above esti- 
mate applies to, there is a greater disparity between 
the prices of materials operating in favour of the 
adoption of cement. The process, it is stated, has 
so far proved very satisfactory, and whatever its 
advantages and disadvantages may be, it is certain 
that cement concrete is destined to be an important 
factor in shaft work, as well as in engineering con- 
struction generally. 

Water-Cribs or Garlands.—In the walling of 
shafts, notwithstanding all the care that may be 
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through lugs cast at the ends, a piece of oak sheath- 
ing being interposed to act as a cushion for screw- 
ing up the bolts and to render the joint water- 
tight. 

A cast-iron bridge, shown in plan in Fig. 71, and 
in section in Fig. 74, is fixed over the channel, 
which carries a cast-iron plate to afford a bed for 
the brickwork. This form of garland requires the 
brickwork to be set back very little, as will be seen 
on reference to the section, Fig. 72, and the iron- 
work is, therefore, very little exposed to be damaged 
by any coal or débris that may fall in the shaft. 

A simpler form of water-crib is that shown in 
Figs. 75, 76, and 77. The illustrations explain its 
arrangement and construction, and a detailed de- 
scription is thought to be unnecessary. Its disad- 
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vantages are that it necessitates the setting back 
of the brickwork for a vertical distance of 9 ft., and 
on account of its being fully exposed it is liable to 
be broken by anything falling down the shaft. 

The water collected in the garlands is led down 
the shaft in pipes from one to another to the nearest 
sump or lodge-room, whence it has to be raised to 
the surface again in manner to be hereafter de- 
scribed. 





GLASGOW WATER WORKS. 
(Continued from page 471.) 

Tue new aqueduct will, when finally completed, 
extend from Loch Katrine to a new service reser- 
voir alongside the existing reservoir. We have 
already stated that, with the desire to spread the 
expenditure over several years, it has been deter- 
mined to delay the boring of the first tunnel in the 
new aqueduct (Fig. 6, page 536). This tunnel is 2352 
yards long, through a hill which rises precipitously 
on either side to a height of 512 ft., the geological 
formation being the lower silurian, with whin dykes 
intersecting. This same hill had to be penetrated 
thirty-five years ago for the old aqueduct, and for 
that purpose ten shafts were then sunk, several 
of these being 500 ft. deep. Then, however, there 
were not the same appliances for tunnel driving as 
in the present day, and it may be anticipated that 
the new aqueduct will be driven without shafts, 
and at a much greater speed. The work of boring 
the first aqueduct took about four years. The pro- 
files on page 536 (Figs. 6 to 13) show the com- 
plete length of the new aqueduct, which will com- 
mence at the point where the waters of Loch 
Arklet pass into the lake, about 2} miles above the 
present inlet. Butfor the present the whole of the 
water will pass through the old aqueduct for a dis- 
tance of 2352 yards, thence by means of a junction 
aqueduct to either the new or old aqueduct, or to 
both. 

The total length of the new aqueduct is 234 miles, 
of which 18 miles 78 chains are in tunnel. There 
are in cut-and-cover 1 mile 34 chains, and of 
piping 3 miles 8 chains. The construction of the 
aqueduct was divided into eight contracts, the 
making of the new service reservoir being a ninth, 
and the laying of the mains thence to the city a 

enth, These were divided and let as follows : 


a ontracts for the New Glasgow Water Works. 








a S++ 
oe Sg 
Contract. Length. | & = 8 | Contractors. 
Be | &™ | 
mnls.' chns. lyards £ | 
Loch _ Katrine | | | | 
Tunnel | 26 | 2429} — _ | Notlet. 
Loch Chon 3| 382 | 5281 | 70,338 | John Waddell and 
| | | | Sons, Edinburgh. 
Duchray* -- 2| 62 | 4368 | 51,000)? Mr. George Law- 
Kelty .. -. 38) 41 | 5510 | 67,000, 5 son, Rutherglen. 
Black-Rigg 3 | 11 | 4410 | 87,600| Messrs. Morison 
| | and Mason. 
Endricksyphon 2/| 34 | — | — _| Notlet. 
Blane Valleyt ... 5 | 84 | 9585 | 114,500! Mr. James Young, 
| | | Glasgow. 
' Pen 
Mugdock’ — 1 | 45 | 2674 | 40,000 ) Messrs. Morison 
Craigmaddie | i. and Mason, Glas- 
Service Reser- acres | | ow . 
voirs .. : 864 | — |177,000|) 8°: 


* Includes two aqueduct bridges of masonry and concrete 
of 42 ft. and 57} ft. span respectively. 

+ Includes } mile double line of 48-in. pipes, concrete, and 
masonry bridges. 

J Some of the contracts exceed the original amount owing to 
extras, 

§ Of the trench there were excavated up to February last 
167,000 cubic yards. 

The laying of the mains from Craigmaddie reservoir has been 
let to Mr. James Young for 21,5002. They are 36 in. in diameter, 
and the length is 9 miles. 

The aqueduct is mostly through the hilly and 
tourist districts, with only here and there a 
little clachan nestling in a valley, and with some 
residences of Glasgow merchants dotted over the 
hillside in the vicinity. Geologically the strata 
consist of metamorphosed mica schist of the 
lowersilurian system, which is very hardand most in- 
soluble. But towards the southern end of the aque- 
duct calciferous sandstone, red and white, is found. 
In some cases the material has been found hard 
enough to dispense with lining, while in other parts 
lining has to be resorted to. On page 537 we give 
the sections adopted, and it may be explained that 
the drain shown on some of these was only for 
temporary use. In all cases, too, a concrete in- 
vert was ultimately adopted, even where there 
was no lining required. The tunnel is 9 ft. to 
9 ft. 6 in. high, and the maximum width is 12 ft. 
where unlined and 10 ft. where lining is required. 








This greater width where the tunnel is unlined 
was dictated by experience, for in the old aqueduct 
it was found that the rough edges offered such a 
resistance to the flow of the water as to reduce the 
quantity passed by about 35 per cent. The inclina- 
tion, as in the old aqueduct, is 10 in. to 1 mile, 
and the water will run 7 ft. deep. The walls have a 
batter of 1 in. per foot, and there is a rise of arch 
of 3 ft., while the invert has a versed sine of 6 in. 
Figs. 34 and 35, it may incidentally be explained, 
are sections of the aqueduct where it passes under 
burns. 

The lining is of concrete, the proportions being 
three parts of stone, broken to pass through a 
14 in. ring, two parts of sand, and one of cement. 
The concrete was all hand mixed—the different 
proportions being accurately measured—and turned 
over twice dry and thrice wet. The cement had 
to stand a tensile strain of 350 lb. per square 
inch of section, one week after the briquettes 
had been made. As to the concrete, experiments 
were made frequently with bars 4 in. square, placed 
between bearings 2 ft. apart, and they had to stand 
on an average a transverse strain of 400 lb.* The 
bars, of course, were made up from the material in 
use. While deferring reference to the method and 
cost of excavating the tunnels, it seems appropriate 
here, when dealing with lining, to give some costs 
of the concrete lining of the aqueduct. We have 
mentioned the composition of the concrete—three 
parts stone, two of sand, and one of cement. The 
stone-breakers broke on an average 35 cubic yards 
per day, the cost being as follows : Eight labourers 
at 3s. 6d.—I1/. 8s.; engine man, 3s. 4d. ; coal, 
&c., 12s. ; for use of plant, say 3s. ; giving a 
total cost for 35 cubic yards of 21. 6s. 4d., which 
works out to about 1s. 4d. per cubic yard. To this 
must be added 1s. 4d. for lordship and quarrying, 
and 1s. 2d. for transit two miles, bringing the cost 
to 3s. 10d. per cubic yard of broken stone. Sand 
crushing cost about the same sum per day as stone- 
breaking, but only about 27 cubic yards were pro- 
duced, so that the cost per cubic yard was Is. 9d. 
Only waste stone was used, but allowing for quarry- 
ing and lordship, say, 1s., and an equal sum for 
transit, the cost per cubic yard of sand totals 
3s. 1ld. The actual cost for lining 300 yards from 
mixing platform was as follows : 


sd. 8. d. 


Labour, mixing, &c. (1} cubic 
yard per man-day) at 4s. 6d. 
per day ... ee ies A 3 7 
Labour, setting, centreing, &c. 
8.8cubicyards(15squareyards) 
at 5s. a day oa a wh 
Traction and ventilation 
Total for labour ... a 
Two-thirds cubic yard of broken 
stone at 3s. 10d. ia mm 2-7 
Two-fifths a yard of crushed 


sand at 3s. 11d. OF 
Cement at 50s. a ton 12 6 
Sundries, say is oa eas 1 6. 
Net cost of concrete per 
cubic yard ... = : £1 3 0 


In places where the roof was exceptionally bad, 
the cost of labour sometimes amounted to double 
the above, i.e., to about 9s. per cubic yard, so that 
in such cases the total worked out to 27s. per 
cubic yard. 

The work in progress begins with the Loch Chon 
contract (Fig. 6), which connects with the old aque- 
duct at 1 mile 30 chains by means of a concrete 
channel and stop-plank chambers, to which we 
shall refer later, and passes in a south-easterly 
direction for 3 miles 324 chains. This contract 
was let in March, 1891, and was intrusted to 
Messrs. John Waddell and Sons, Edinburgh, who 
are represented by Mr. John Waddell, Jun., and 
by Mr. Robert Brodie as engineer, while the resi- 
dent engineer, on behalf of the Glasgow Corpora- 
tion, is Mr. James B. Wyllie. The work consists 
chiefly of tunnelling through the lower silurian 
formation, with a few short lengths of open cutting. 
There are four long tunnels (Fig. 6). These are 
the Blairuskin, three-quarters of a mile long, the 
Dow of Chon, nearly a mile long, South Frenich, 
about half a mile long, and North Frenich. 
a little over three-quarters of a mile in length, 
The hills are pretty steep, and the contractors are 
adopting the plan of running in drifts at several 


* Mr. Alex. Fairlie Bruce, one of the resident 
engineers, contributed to the Proceedings of the Institu- 
tion of Civil Engineers (paper 2715, vol. cxiii., part iii. 
a@ memoir on ‘‘ xperiments on the Strength of Portlan 
Cement Concrete.’ 


points on the line of the tunnel ; but, in addition to 
these adits, several vertical shafts were sunk, of 
which five were temporary, while three will remain 
for ventilating the aqueduct and for access. These 
vary in depth from 33 ft. to 60 ft., and the tempo- 
rary shafts from 27 ft. to 54 ft. The surface level at 
the highest point is about 400 ft. above the bottom 
of the tunnel. This, however, is exceptional, being 
a crag in the Dow of Chon, Throughout the 5000 
yards of tunnelling there were sixteen faces, and at 
several of these compressed air drills are still at 
work, the progress made varying with the material ; 
but in the hardest of the whin 26 ft. are driven in a 
week. The material generally is so hard that no 
lining will be required except for a few yards at 
the entrances to the tunnels, where the rock shows 
a tendency to decay on exposure. 

Blairuskin Tunnel (Fig. 6), 1319 yards long, 
started in October, 1892, was completed in January 
of this year, so that it took, driving from both 
ends, fifteen months, the average progress at each 
face being, therefore, about 44 yards per month. 
The other three tunnels on Fig. 6 will be completed 
this summer, the progress being about 35 yards per 
month. What is perhaps of more interest is the 
cost in this hard silurian clay and slate. A Larmuth 
rock drill was used, working with 60 lb. pressure. 
There were 22 holes in the round, of a depth of 
3 ft. 6 in. to 4 ft., and of 1} in. diameter, and the 
average time to each length of hole was 7 to 9 
hours. One of the holes was bored in 30 minutes. 
The number of men engaged was two miners, four 
labourers in the tunnel, and one engineman. The 
miners get 6s. 6d. per day, the labourers 4s. to 
4s. 6d., and the engineman 3s. 6d. The average 
weight of stuff removed at each firing was about 
26 tons=30 to 35 wagons of 16 cwt. each. This 
was moved off to the spoil heap in wagons by a 
horse, the horse and driver being worth about 8s. 
per day. It was found that one shift in their day’s 
work cleared off the stuff fired by the preceding 
gang, and themselves fired another ; so that the 
day’s work and cost as represented above—27s.— 
represents the labour cost of removing one firing 
or 26 tons, or about the cost of 3 lineal ft. of the 
tunnel as shown on section, plus, of course, the 
cost of mechanical drilling and tool-sharpening, of 
which more anon. On the Loch Chon section, it 
may be stated, gelignite was used, 25 to 27 Ib. 
being needed for each round. This large quantity 
was due to the hard nature of the rock. 

The new aqueduct in the course of this contract 
crosses below the old aqueduct at four different 
points. On none of the other sections now in course 
of construction, has similar work been done. At the 
crossing near Loch Dhu, the work was particularly 
interesting, for there it crossed on the site of an 
access chamber, and on a very awkward skew. 
This caused a considerable extent of excavation, 
and as the old aqueduct had to remain dry during 
the operations, they were carried on day and 
night. Over 400 cubic yards of hard tile, which 
had to be blasted, were removed, and in the con- 
struction of the channel of the new aqueduct, over 
200 cubic yards of concrete were put in, and yet the 
work was done, and the water again flowing through 
the old aqueduct, in five days and a few hours from 
the start. 

The section passes along the western shore of Loch 
Chon (see Fig. 1, page 469 ante), and as the roads are 
very hilly and not well adapted for the carriage of 
material, the contractors recognised the advantage 
of adopting water transport where possible. They 
therefore built a flat-bottomed boat and put a steam 
launch on the waters of the loch, and as a result the 
work is progressing more speedily. 

The Duchray and Kelty contracts (Figs. 7 and 8) 
were both intrusted to Mr. George Lawson, 
Rutherglen, who is represented by his son, and 
by Mr. Herbert A. Caffin as engineer, while the 
resident engineer on behalf of the Glasgow Cor- 
poration is Mr. George Smith. In the two con- 
tracts there are six tunnels, extending to 9878 
yards, or over 54 miles, and it is interesting to 
note that although they were through rock for 
the most part, it has been considered desirable 
to line 2900 lineal yards, made up in part of side 
walls and arch and in part of side walls only. In 
other words, about 40 per cent. of the total extent 
of rock was unfit to be left unlined. The longest 
tunnel is that known as the Kelty, 4594 yards, 
or 2 miles 5 furlongs long, and about 250 ft. below 
surface level (Fig. 8). It has been driven from 
either end and from two shafts about 60 ft. deep. 





The two most distant faces were 3575 yards apart. 
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GLASGOW WATER WORKS: PROFILE OF THE LOCH KATRINE AQUEDUCT. 
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removed through the open end. Two com-| ““9,-3-4-$-—# wtih fh a8 60 Ba a a a 
pressed air Hirnant rock drills, to be described 
later, were put in at the shaft, and these ae is 
were utilised at the head working northwards. a Ly Fig.10.  Endrick Syphon. HF 
Great difficulty was experienced in boring through Reis fe 2MS 3¢Ch3 oes 
a bed of conglomerate, 10 to 12 chains thick, Sieh. ooh re Sa 
through which the rate of driving was about Pie aot 38 . F 
24 lineal yards per month. After this the material shee rane bh Ae Eta ps tarts +t ; 
idee = . 


per month was maintained. In the north end opera- 
tions were commenced at the bottom of the shaft 
No.1 in December, 1887. Two months’ driving 
was done from the open cutting at the north end, 
and a junction was effected between the shaft and 
the open end in October, 1888, after which shaft 
No. 1 was abandoned in the same way as shaft 
No. 2, the excavations being all removed by a side 
cut out of the open cutting. Very little trouble 
was caused by water. In the south end an open 
drain sunk below formation was all that was neces- 
sary, and in the north end where the work was 
with the gradient, a 5-in. special pump placed at 
the shaft was found to be amply sufficient. Yard 
wagons, drawn by horses on a 3-ft. gauge railway, 
were used in all cases for removing the excava- 
tion. Much delay was caused owing to very soft shale 
and soft backs being encountered between the 
harder rocks, where large masses were constantly 
dropping from the roof and sides. Lining to the 
extent of 1350 lineal feet had to be put in to 
make these parts secure. But for this and other 
occasional stoppages the tunnel would have been 
completed sooner. A great variety of rock was 
found in the tunnel, hardly a week passing without 
a change being experienced, ranging from the 
softest shale to the hardest of whinstone. The 
conglomerate was undoubtedly the worst to work, 
requiring as it did twenty-eight holes bored in the 
face about 3 ft. 6 in. deep, and giving a round of 
only 2 ft. 6in. It was found quite impossible to 





* Generally speaking, the time taken to drive the 
tunnels, and given in most cases, includes stoppages of 
varied duration to admit of lining. 
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GLASGOW WATER WORKS: SECTIONS OF THE LOCH KATRINE AQUEDUCT. 
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anticipate the rock which had to be gone through 
by that which appeared on the surface. With the 
rock drills an average of twenty-one holes was bored 
in the face, each about 5 ft. deep ; the order of firing 
was—centre holes, sides, top, after which the 
excavations were removed and the Lottom holes 
fired. The length of time taken to bore the face 
depended entirely on the nature of the rock; it 
ranged from four to twelve hours. The working 
pressure on the air receiver was from 60 1b. to 
80lb. Experiments were made from time to time 
with various explosives, but it was found that 
Nobel’s gelignite was most suitable, Sufficient air 
passed through the machines while working to 
thoroughly ventilate the tunnels, and no additional 
machinery was required for this purpose. The air 
was conveyed into the tunnel through 4-in. malle- 
able iron pipes, this diameter being quite sufticient 
for all purposes. Showman lamps and paraffin 
candles were used in the place of tallow candles, and 
were found to be far more satisfactory in every way. 

The next tunnel in point of size on this contract 
was the Coire Kirigh, 2035 yards long (Fig. 7), 
through a ridge of slaty rock attaining 480 ft. in 
height. The south end was started in May, 1888, and 
the north end in September of the same year. Both 
ends were driven by hand for some ten chains, after 
which the Hirnant drills were put in. In the south 
end the rock consisted largely of good hard slate in 
thin beds standing on edge. Undoubtedly this 
was the best working material that was found in 
any of the tunnels, in several cases the rate of 
driving reaching as high as 50 lineal yards per 
month. In the north end, however, the rock was 
of a much harder nature, and the best speed was 
about 44 lineal yards. A junction was made in 
January, 1891. 

The Meadhonach Tunnel, the next on the line of 
aqueduct, is but 610 yards long, but through very 
hard material ; and after 13 chains had been driven 
in the south, and 2 chains in the north end, it was 
found necessary to employ drills, which were placed 
in the north face in September, 1890, A meeting was 
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effected on August 25, 1891. This tunnel has had 
to be lined for 321 yards. In the Blairvaich 
Tunnel, which is 1613 yards long, also on Fig. 7, 
the south end was driven with drills, while for some 
time the north head was worked by hand labour ; 
but progress being slow, rock drills were ultimately 
used, and a meeting took place in July, 1891. A 
great portion of this tunnel is in soft material, and 
1750 lineal feet of concrete lining had to be done 
before the tunnel was driven through. There are two 
small tunnels immediately south of the Kelty Tunnel 
(Fig.8). The Corrie Tunnel, of 440 yards, was started 
in May, 1889, from the upper or north end, and was 
worked entirely by machine drills, with the excep- 
tion of a few yards at the south end, the machines 
used being those already described. Several delays 
were caused by the soft nature of the rock, which 
required lining at once. A fair average driving 
was about 42 lineal yards per month, with two 10- 
hour shifts of sixmen. The material was principally 
good working sandstone. The tunnel was finished 
in May, 1890. The other small tunnel, the Loss- 
naugh, extending to 476 yards, is interesting as 
having been driven entirely by hand miners. It 
was started in July, 1887, from the lower or south 
end, and was finished in October, 1889, giving an 
average speed per month of 16 lineal yards, with two 
10-hour shifts of sixmen. The rock was good work- 
ing sandstone. As the tunnel had very little cover, it 
was convenient to supply air by sinking 6 in. and 
9 in. diameter bore-holes from the surfase at 
various points. In the cases of all these tunnels 
good meetings were effected. 

These contracts (Figs. 7 and 8) are completed, 
that is to say, the tunnels are all lined as far as is 
necessary, and the water has been running through 
this six miles of aqueduct since the end of June, 
1892. Stop-plank chambers, to be described later, 
connect the old and new aqueducts at South 
Blairuskin (Fig. 7), divert part of the water from 
the old aqueduct into the new, and at the south 
end again it is passed into the old aqueduct in the 





same way. 
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The Black Rig contract was let in February, 
1893, to Messrs. Morison and Mason, whose 
engineer is Mr. James Waddell, the resident 
engineer for the corporation being Mr. Robert 
F, Miller. There are, as shown on Figs. 9 and 10, 
three tunnels, the most important being 4327 yards 
or 24 miles in length. Itis divided into lengths by 
three shafts, the average depth being 147 ft. The 
method of working is pretty much as already de- 
scribed. The driving of the tunnel has only been 
commenced recently, and it is anticipated that it 
will be three years before this long tunnel can be 
completed. Comparatively soft rock is expected, 
so that while it facilitates driving, it will necessitate 
lining throughout. At this point, too, there is met 
the first length of piping ; but it may be well to 
defer consideration of this, as of other incidental 
works, until we have completed the tunnelling. 


(To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

AN ordinary general meeting of the Institution 
of Mechanical Engineers was held on the evenings 
of Thursday and Friday of last week, the 19th and 
20th inst., in the theatre of the Institution of Civil 
Engineers, the President, Professor A. B. W. 
Kennedy, occupying the chair at both sittings. 

There were three items on the programme, 
namely, the President’s address; a paper by Mr. E. 
W. Anderson, entitled ‘‘A Description of the 
Grafton High-Speed Steam Engine ;” and a paper 
by Mr. David Joy, entitled ‘‘A Description of a 
Fluid Pressure Reversing Gear for Locomotive 
Engines.” 

THe PrESIDENT’s ADDRESS. 

The chief interest of the meeting on Thursday, 
the 19th inst., naturally centred in the presidential 
address, which Professor Kennedy proceeded to read 
after the usual introductory business had been dis- 
posed of. An unusually large number of memberg 
had assembled to do honour to the new President, 
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whose popularity is well known; and amongst 
those present were many of the leading men of the 
engineering world. As we commence the publi- 
cation of this address in full on another page, we 
need make but brief reference to it here. Professor 
Kennedy has had a great experience in the carrying 
out of electric lighting work, and his address dealt 
largely with the engineering aspects of electrical 
work. It abounds with practical suggestions and 
useful data, and there are but few engineers, how- 
ever extensive their practice may be, who could 
read it without obtaining hints of material value. 
Altogether the address is a model of what such an 
address should be, and it deserves to be most 
widely read. ‘To many points of interest raised in 
it we hope to be able to refer on a future occasion. 

At the conclusion of the reading, a vote of thanks 
to Professor Kennedy was proposed by Sir Frederick 
Bramwell, as the oldest past-President. He referred 
to the unhappy effect of the unusual duration of sun- 
shine during the past year in regard to the dividends 
of electric lighting companies. In regard to what 
the President had said about the cost entailed in 
electric lighting stations by the necessity of stand- 
by plant, he would refer to the plan followed at the 
Law Courts. There they were subject to a sudden 
call for illumination, it being a rule that within a 
period of five minutes from the time a judge called 
for light, it should be turned on. A sudden 
demand for steam of this kind was met by the 
use of a blower, worked by a donkey engine, so 
that banked fires could be brought to brightness 
in a very short time, and working pressures thus 
generated or maintained. That which the Presi- 
dent had told the meeting about the application of 
electricity to the working of machine tools was 
very instructive. It would, perhaps, be of in- 
terest to the meeting for him to state that in the 
time of his apprenticeship his master had worked 
out a system of applying separate motors, to be 
driven by compressed air, to the tools of the machine 
shops in one of our large dockyards, the object 
being to do away with shafting, belts, and riggers. 
He thought that in thanking Professor Kennedy 
for his address the opportunity might be taken 
of congratulating him on the degree of LL.D. 
which had recently been conferred upon him by 
the University of Glasgow. 

Dr. William Anderson, as the junior past-Presi- 
dent of the Institution, in seconding the vote, said 
that the President’s career was an example of the 
value of a sound engineering education based on 
scientific principles. Professor Kennedy, as he 
had stated, had commenced his career as a marine 
engineer, but after spending some years in other 
branches, he had taken to the newest branch of 
his profession, electrical engineering, which he fol- 
lowed with such signal success. 

It is needless to say, that on Sir Frederick 
Bramwell putting the vote, it was carried with 
acclamation. 


Tue Grarron Hicu-Sperep STEAM ENGINE. 


Mr. E. W. Anderson’s paper was next read. 
This we shall print in full in our next issue, and 
as an abstract of the paper without its diagrams 
would be of little service, we may at once proceed 
to the discussion. Before this was taken, however, 
the President invited the author to make any sup- 
plementary remarks he wished to the paper. 

Mr. Anderson, in response, said that the paper 
had been prepared several months previously, and 
the design of the engine had been modified in some 
respects since then, but the main principles were 
unaltered, the changes being only in detail. One 
experiment they had since made was in the appli- 
cation of Perry’s indicator. It would be seen by 
the diagrams on the wall, taken by the ordinary 
indicator, that there was great difficulty in getting 
a steam and expansion line free from oscillations. 
This had led them to have recourse to the Perry 
indicator, which consisted of a cylinder with one 
end closed by an elastic metal diephragm. On the 
latter was fixed a small mirror which reflected a 
ray of light from a lamp on to a screen. As the 
steam pressure increased so did the diaphragm be- 
come more bulged, and the effect was that the ray 
of light was broader. If the apparatus were 


caused to make a horizontal movement in accord- 
ance with the stroke of the engine, it would be 
seen that the two requisite motions for the taking 
of an indicator card were obtained. Atany number 
of revolutions above 200 per minute the effect 
obtained was that the area of the diagram was 
shown as a continuous spot of light on the screen, 








and it could then be traced off, or a permanent 
record could be automatically obtained by using 
sensitised paper. Enlarged copies of diagrams 
taken in this way were shown on the wall by the 
author, and, by comparison with the diagrams 
taken by the ordinary indicator, would seem to 
have given fairly accurate results. Reference had 
been made, the author said, to the amount of clear- 
ance in this engine, but this they had found neces- 
sary in order to avoid a loop in the diagram due to 
compression. 

Sir Frederick Bramwell, who opened the discus- 
sion, said that he had had some experience of the 
difficulty to which the author had referred of 
taking indicator diagrams at high speeds of engines. 
In the case of the Miranda, a fast river steam 
yacht built by Thornycroft, the engines made a 
speed of about 600 revolutions per minute. To 
take diagrams at that speed of revolution with the 
ordinary indicator was impossible, so he had 
stiffened the spring and shortened the stroke of 
the indicator. The consequence was that he ob- 
tained extremely small cards, but they gave a fair 
indication of what the engines were doing, and 
if not perfect, were better than those shown 
by the author. In regard to the general 
design of the engine, the fact of halving the stroke 
brought to his mind an engine that was made many 
years ago, and was put to work at Rotherhithe in 
crushing manganese ore. In that engine there 
were two pistons and a return connecting-rod, but 
the inventor then thought that his double piston 
was going to give him double the power with the 
same quantity of steam. Of course the author of 
the present paper fell into no error of that descrip- 
tion. The previous engine referred to had not the 
same arrangement of combined piston and slide 
valve now shown. Sir Frederick had placed on 
the wall a diagram of an engine he had designed 
forty years before to work a sawmill, possessing 
certain features in common with the engine described 
by the author, inasmuch as there was a circum- 
ferential valve. It was, however, a double-acting 
engine, buthad the annulus round the cylinderalways 
open to the boiler pressure. The merit was that there 
being no slide valve of the ordinary kind, the pres- 
sure on the back of the valve was got over, and the 
vaive could be kept absolutely tight. He had 
patented the arrangement, and in his specification 
had made provision for using an expansion valve. 

Mr. Wicksteed said he thought that in the work- 
ing of the engine there would be a tight place when 
the two pistons were at opposite ends of their 
stroke. At that time there would be a binding of 
the crankpins by the pressure of the steam. No 
doubt the wearing surfaces were large, and the 
lubrication was ample, and so the coefficient of 
friction would be small, but it would be interesting 
to know what would be the mechanical efficiency of 
the engine. 

At this point the discussion was adjourned until 
the meeting on the following evening. 

On the members reassembling on Friday evening, 
Professor Kennedy again occupied the chair, and 
the discussion of Mr. Anderson’s paper on the 
Grafton engine was renewed. 

Mr. Druitt Halpin, who was the first speaker, re- 
ferred to the ball-and-socket arrangement, and said 
he thought the arrangement was known as the Swe- 
dish piston. The steam in this engine being admitted 
by the piston gave greater cooling surface which 
had been in connection with the exhaust steam, 
and this would tend to make the engine unecono- 
mical, In regard to Professor Perry’s indicator, 
he thought it a very beautiful and ingenious con- 
trivance, but for his own part he would prefer 
something that he could calibrate. In an indicator 
there were two things that led to error in results : 
speed of working, and weight of parts. The weight 
of the indicator piston could not be reduced beyond 
a certain point, but the speed could be altered 
within certain limits. Mr. Halpin would put the 
pencil immediately on the top of the indicator 
cylinder, so that there would be no multiplying 
gear ; that would give a small diagram, but it could 
be enlarged in the office; this he thought a more 
reasonable method of proceeding than adding the 
multiplying gear to the indicator cylinder. 

Mr. Richards asked what was the brake horse- 
power of the engine, and what the temperature of 
the lubricant in the crankpit. He also asked 
whether the effect of one piston dragging another 
had been taken into account in calculating the 


power. 
Mr. Arthur Rigg was the next speaker, He said 


the engine was a very ingenious combination, 
whereby the vibration, which would be caused if 
only one piston were used, is met and mostly 
counteracted by the impact of another piston which 
serves as a valve. The difference due to the 
angular relationships between the two cranks being 
135 deg. instead of 180 deg., as it ought to be to pro- 
duce an exact balance, might be met, no doubt, by 
the heavy foundation. The arrangement was some- 
thing akin to that of two equal steam hammers used 
at Crewe, which met on the iron being forged, and 
no vibration ensued. In many respects the Grafton 
engine bore a strong family likeness to others of 
its class, and its steam distribution was very similar 
to that of a slide valve and eccentric set for an 
early cut-off and for considerable compression of 
exhaust steam. It was a sort of dream with many 
inventors to get rid of eccentrics and slide valves, 
and if such arrangements as those now seen gave 
any improved distribution, there might be some- 
thing to say in favour of such a combination ; but 
as there was at least no gain, if not an actual detri- 
ment, it was not easy to see why so simple an expe- 
dient as a slide valve and eccentric could be objec- 
tionable. There were, however, so many points 
open for discussion on high-speed engines that it 
would be better to investigate one of them rather 
than make too many discursive remarks. The two 
pistons of this or any other reciprocating engine 
acted exactly like the Crewe hammers already 
mentioned, and there remained the balance of 
a heavy impact at the end of every stroke. 
When such engines were doing full work, a con- 
siderable part of this impact became absorbed in 
driving the load ; but when such engines were run- 
ning light, it was necessary to provide increased 
exhaust compression to get rid of the exuberant 
energy that would otherwise become a destructive 
force, and one that has ruined many high-speed 
engines. Such a provision exists where a single 
slide valve and eccentric increases the exhaust com- 
pression as the rate of expansion increases, and as 
the load decreases. It was a popular notion that 
compression of exhaust represented an economy in 
power, but a very little consideration showed this 
to be quite a delusion. If exhaust compression 
was used to bring a piston to rest, there must 
be a fairly large clearance to admit of a gradual 
increase of pressure, and so soften the heavy 
blow which would occur in case the cushion 
provided was too small. Nobody would soberly 
argue that increased clearance was a good thing, 
or that steam engines could be governed by regu- 
lating the stroke, just like hydraulic engines were 
governed. If we assumed an engine to have no 
clearance at all, then the first cubic inch of steam 
wouldraise the cylinder pressure to that of the boiler, 
whereas if there was a cubic foot of clearance 
there must be a cubic foot of steam admitted before 
the next cubic inch could bring the initial piston 
pressure up to that of the boiler. It really required 
no argument to prove the fallacy of the popular 
idea. The prevalence of such a notion reminded 
one of the old fable where a fox who had his tail 
cut off in a trap went about and argued amongst all 
his fellows that his was a good example for them to 
follow. So far, the speaker said, from an exhaust 
compression being a good thing, it was a great 
evil, and represented a very considerable waste 
of power. There were many recondite operations 
in connection with the laws of heat which inti- 
mately concerned the economical working of a 
steam engine, but the President and many others 
in the room were far more competent to discuss 
such questions than he (the speaker), so he would 
only discuss one point. Why were all the high- 
speed steam engines so very extravagant? And 
why was it that the Corliss engine, when it first 
came out, fairly revolutionised the opinions of en- 
gineers concerning the best proportions of steam 
engines? It introduced the principle of small 
clearances, and gained economy thereby, while the 
earlier high-speed steam engines were notable for 
their disproportionate clearances, and correspond- 
ing extravagance. In designing a high - speed 
reciprocating engine, Mr. Rigg said, no choice was 
left, for the stroke must be shortened to reduce 
the terminal impact, and the clearances, which 
bore some relation to diameter and not stroke, 
became proportionately enlarged. For the Corliss 
engine a valve was designed that required the 
minimum of clearance, and the stroke was doubled, 
so that no previous engine showed such small waste 
spaces and gave so high a return. It might 





be objected that the high results obtained from 
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Mr. Willans’ engine contradicted these views : 
he (the speaker), however, considered that they 
only confirmed and established them. By making 
the piston-rod hollow, and placing a valve inside 
it, Mr. Willans secured the very smallest clearance 
spaces possible, and thereby made a long stride 
towards the attainment of good economical results. 
To do this required some alternative for bringing 
the pistons to rest not by compression of exhaust 
steam, and here the air buffer did excellent work 
and served as an almost perfectly elastic spring to 
use the waste energy from bringing a piston to rest, 
for accelerating its return. This slight outline, the 
speaker said, would serve to illustrate the action 
of the two pistons in the Grafton or any other 
high-speed engine, and to show how essential 
it became for the attainment of economical results 
that the serious losses due to heavy reciprocations 
should be evaded or removed. In most engines of 
this class two sets are provided with cranks nearly 
or quite opposite to each other, and thus the issue 
was obscured by one evil meeting another, and the 
loss was represented by the sum of two + (plus) 
quantities, for neither of them was — (minus). In 
Mr. Willans’ engine the evil was evaded in a most 
ingenious manner, and on the table was the model 
of an arrangement of revolving engine where there 
were no reciprocating strains of any kind. This 
engine had three cylinders and three pistons set 
radially, after the manner of an ordinary three- 
cylinder engine, at 120 deg. apart. Instead, how- 
ever of fixing the bed carrying such an engine, and 
allowing the crankshaft to turn round, the crank 
was fixed and the cylinders turned round one of its 
centres while the pistons revolve around the other. 
Thus cylinders and pistons turn round in a circular 
manner without appreciable variation inangular velo- 
city or any change in radius ; they move as quietly 
and smoothly as any other balanced flywheel, and a 
continuous circular path is substituted for the in- 
cessant stopping and acceleration of the ordinary 
reciprocating pistons. In this design, therefore, 
the loss due to exhaust compression for bringing 
the pistons to rest was avoided, and a considerable 
margin remained for attaining the same economical 
development that characterised Mr. Willans’ method 
for removing the same source of loss in his engines. 
One of these revolving engines, of the same size as 
the working model on the table, was driven at over 
2000 revolutions per minute and simply hummed, 
caused no particular vibration, nor was it very 
firmly fixed. Indeed, as reciprocating strains were 
absent, the speed depended upon the area of steam 
passages, which was not the limiting cause for 
ordinary engines. The speaker said the example 
of the Grafton engine given by Mr. Anderson’s paper 
had only a very short stroke, 64in., and made 6034 
revolutions, and as the pistons seemed extremely 
heavy, it was evident that their terminal impact must 
be considerable, and it would be rather interesting to 
work the subject out if the necessary data were 
known. The small model engine on the table was 
a working hydraulic engine of about one man’s 
power, and its stroke could be regulated as desired, 
so that the engine might be governed and the 
quantity of water it used be adjusted in exact 
accordance with the load, however the latter might 
vary. High-pressure water was far less tractable 
than high-pressure steam, and as these engines had 
been running several years at speeds about 300 
revolutions per minute for 700 lb. water pressure, 
there had been an excellent opportunity for study- 
ing their behaviour under far more severe condi- 
tions than ever fall to the lot of engines driven 
by steam. 

Mr. H. Davey was the next speaker, and com- 
menced by suggesting a different way of plotting 
diagrams, which he illustrated by means of the 
black-board. He said that it had been pointed 
out in regard to this engine that back pressure was 
bad, but here the clearance could be reduced to a 
minimum. In engines where it was necessary to have 
large clearance spaces, however, compression might 
be economical. Efficiency was, however, reduced 
by compression. As to the mechanical construc- 
tion of the engine, he quite agreed that the weight 
of the pistons was objectionable, but he thought that 
they could be lightened. The construction of the 
packing, also, was not quite satisfactory ; he would 
put in packing rings usually employed in piston 
valves. The method indicated was too rough and 
ready, and not sufficiently steam-tight. The geome- 
trical manner in which the author had worked out 
the valve motions was extremely ingenious, but 
difficult to follow without close study, and he 





hoped to-give some attention to it. The idea of 
working two pistons in opposite directions, in order 
to reduce vibration, was good ; but whether the way 
pursued was the best by which the principle could 
be worked out, he was not prepared to say. If, how- 
ever, a valve could be introduced to give better 
steam distribution, a better result would follow. 

Professor T. Hudson Beare said he was sur- 
prised that no brake results had been given ; it 
was very desirable to get brake horse-power in 
such cases as this, as at high speeds indicator 
diagrams were very untrustworthy. The con- 
sumption of steam quoted was no doubt good, but 
not remarkable. 

Mr. Bryan Donkin asked what was the per- 
centage of clearance, and what was the dryness 
fraction of the steam at release. He would also 
like to see results of brake trials. Mr. Donkin 
thought that good results would be obtained by 
steam-jacketing the engine. He had tried the 
reflecting indicator up to speeds of 150 revolutions, 
and found it no good. He would ask, were the 
results of 28} lb. of water per indicated horse- 
power per hour for a non-condensing engine, and, 
if so, had any results been obtained with con- 
densing engines ? 

Mr. A. Head, speaking of the Perry indicator, 
pointed out that the resistance to bulging of the 
elastic diaphragm would increase with pressure, 
and, therefore, the diagram would not represent 
power expended ; this difficulty, however, might 
be got over by placing the sheet of sensitised paper 
on which the diagram was taken on a cylinder 
instead of a flat surface. 

Mr. J. Head said the engine described by the 
author was distinctly novel. The writer of the 
paper had said that the power developed in- 
creased with the speed, but it was not always 
easy to reach high speeds, as the momentum of the 
moving parts increased as the square of velocity. 
The pistons in this particular engine were heavy, 
but the author argued that they neutralised each 
other by moving in opposite directions. Mr. Head 
did not think that this wholly cured the mischief, 
as the cranks were not absolutely opposite, and 
that would limit speed in all engines of this kind. 
It was only with motors of the nature of the steam 
turbine that an excessive number of revolutions 
could bereached, the Parsons engine running as 
many as 12,000 per minute. In the Chicago Expo- 
sition, however, there was an engine designed by 
the inventor of the cream separator, which was 
said to run at 30,000 revolutions a minute. 
There was an objection to quick-running en- 
gines, inasmuch as they would wear themselves 
out very soon, unlike the old beam engines, many 
of which had been working for a century or more. 
No doubt the real cause of this short life of quick- 
running engines was that alluded to already, 
namely, the steam hammer action of the reciprocat- 
ing parts. A great deal was often claimed for 
engines of this type on account of their being single- 
acting, but he did not think that that principle was 
all to the good ; he had had a three-cylinder single- 
acting engine with 24-in. cylinders, at work, and 
though an impermeator was put to supply the waste 
of oil, and there were also means of lubrication 
to the crankpins through the connecting-rods, yet 
the engine failed because the big-ends did not get 
lubricated. He thought that the ‘‘ slogger,” which 
was so much objected to, had a useful effect in 
causing the oil to be distributed over the bearings. 

Mr. W. Schonheyder pointed out that the author 
stated that it was not proposed to make the engines 
above 80 horse-power. That, the speaker said, was 
small, and he would ask if there was any reason 
why larger engines of this type should not be made. 
Possibly it was on account of the heavy flywheel 
that was required, and the difficulty in starting. 
Referring to what Mr. Head had said about lubri- 
cation of crankpins, the trouble had arisen because 
too little bearing surface had been given for the 
work to be done. With the pressure in one direc- 
tion, bearings would run without trouble if they 
were properly proportioned, as was proved by the 
running of axle bearings in railway carriages and 
other instances. 

Mr. C. E. Cowper asked whether the author had 
made calculations as to what would be the most 
advantageous weights of the moving parts. Mr. 
Imrie, some years ago, had read a paper showing 
the importance of this subject in regard to 
momentum, and that an engine with moving parts 
of a given weight would work best ata given speed. 
He would also ask whether the engine had been 





tried without the bath of lubricant in the crank- 
pit. Mr. Richards had inquired as to the tempera- 
ture of the bath, and this point struck him (the 
speaker) as of some importance. He had been 
engaged, with his late father and Dr. Anderson, in 
making certain experiments, to confirm those made 
by the late Mr. Joule as to the mechanical equivalent 
of heat. In that case the work of a 5 horse-power 
engine had been entirely taken up by churning 
water, so that a cold bath had been converted into 
ahot bath. The results were given at a meeting of 
the British Association, at Bath, in Section G. 
It might be, therefore, that although the matter 
would appear at the first glance not of great im- 
portance, yet the heat of the bath of lubricant 
might absorb a good deal of power. 

Mr. Anderson, in replying to the discussion, said 
that the engine did not pretend to be the most 
economical engine produced ; its simplicity, per- 
haps, prevented that ; but it had other advantages, 
and with these given they did the best they could 
with regard to economy. As to the matter of com- 
pression, which had been criticised, it existed and 
could not be altered ; they were obliged to cut off 
in the way they did, and had to make the best of 
it. The heavy piston was not altogether a disad- 
vantage, as it would store up energy, so that what 
was taken up at the beginning of the stroke was 
given out at the end. Looking at the drawings, 
the pistons appeared heavier, perhaps, than they 
really were. They were of cast iron, and were 
made as thin as possible, from ;*; in. to? in. They 
had made brake tests, but they were not very com- 
plete ; at any rate, the results were not so uniform 
that he should have felt justified in putting them 
forward in his paper. Some of the tests had, 
however, confirmed each other, the usual proportion 
of brake horse-power to indicated horse-power being 
about 85 per cent. ; some results had given, how- 
ever, above 100 per cent., so he had thought it 
best not to put these trials forward as authori- 
tative. With regard to jacketing, to which one 
speaker referred, he had mentioned in his paper that 
the engine lent itself easily to having steam jackets 
fitted, as the liners were there. With regard to what 
Mr. Donkin had said about the Perry indicator not 
giving a trustworthy record at 150 revolutions, he 
had himself stated that below 200 revolutions it was 
useless. The steam consumption of 28.2 lb. of 
feed water per indicated horse-power per hour was 
for a non-condensing engine ; they had not made 
trials with a condensing engine. They had put 
80 horse-power as a limit for commercial reasons. 
They had not experienced difficulty in starting 
the engine, although they had anticipated that such 
might be the case. Experiments as to governing 
had not been made, but he saw no reason to 
suppose that it would be more difficult to govern 
this engine than any other. One speaker had com- 
plimented him on the geometrical diagrams by which 
the valve motion was worked out; it was due to the 
inventor of the engine, however, to say that those 
which were new were plotted by Mr. Grafton. 

Professor Kennedy, in proposing a vote of thanks 
to the author, said it would be noticed that the 
discussion had shirked some of the most difficult 
questions in the paper, such as Diagrams 3, 4, 5, 
and 6, which, doubtless, would provide food for 
reflection to engineering students for some time to 
come. He would have liked to have made some 
remarks on this paper, and to have commented on 
some of the points raised by the speakers in the 
discussion, more especially to have run a tilt at his 
friend Mr. Jeremiah Head on the subject of lubri- 
cation. If he were to attempt to do so, however, 
he would probably have to call himself to order 
as travelling outside the scope of the paper, and he 
would therefore wait for another opportunity. 


Frum Pressure Reversine Gear. 

Mr. Joy’s paper was next taken. This we shall 
print shortly with illustrations. The arrangement 
of gear is the same as that already described in 
connection with marine engines at the recent 
meeting of the Institution of Naval Architects.* 
The present paper was, however, devoted more espe- 
cially to the application of the device to locomotive 
engines. 

At the conclusion of the reading of the paper, 
the author, in response to an invitation from the 
President, said that the paper had been prepared 
six months ago, since which time advance had been 
made in the application of the device. Mr. Joy 
referred at some length to the severe criticism to 





* See ENGINEERING, page 432 ante. 
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with oil, and went on to oil and water, but for 
many years he had used nothing but distilled water, 
and found that the best. The water would naturally 
get hot, for it absorbed mechanical work. The 
packing he used was simply a gun-metal ring ; he 
had some working twenty years without trouble, 
but it was necessary the water should be absolutely 
clean, and quite free from the presence of grit. In 
early times they had had trouble in this way through 
sand from the castings getting in, and other causes. 
The speaker had never used asbestos, but he thought 
that if Mr. Joy applied it for packing, and water 
was present, that he would be creating a great 
difficulty for himself. Asbestos would stand dry 
heat splendidly, but if water or oil were 
present it was quickly destroyed, and he thought 
the author would come to metallic packing. He 
would ask, had Mr. Joy found any difficulty by ex- 
pansion of the fluid ? He saw no relief valve applied 
in the drawings, so that if the fluid were cold when 
the gear was started in the morning, where would 
the increased volume go to if it became hot? His 
greatest fear in this gear was from leakage, but he 
did not think the difficulty was insurmountable. 
He saw in the drawings a cup placed above the 
actuating cylinder on the underplate, and he sup- 
posed this was for the purpose of making up waste. 
As he had stated, he had used distiJled water, and 
he applied the arrangement of non-return valve, so 
that on pressure being reduced, steam was admitted 
from the boiler, and condensation of the steam thus 
automatically made up for any loss of pressure. 

Another speaker asked what Mr. Joy proposed 
to do to provide against frost. 

Mr. Schonheyder said the gear was very pretty, 
simple, and cheap to make. It had been objected 
that the eccentric could become slack on the shaft, 
but that difficulty did not exist, for in a new engine 
the square on the shaft would be forged solid, and 
the cylinders would be forged on too, whilst the 
wear would be excessively small. He would ask 
how the driver on the underplate would know the 
position of the eccentric ; he might know the posi- 
tion of the cylinder on the underplate, but if there 
were leakage that would not be a guide as to the 
extent to which the engine might be linked up. 
If leakage caused the eccentric to go into full gear, 
he thought the engine must soon always be in full 
gear, for there must be leakage, it was only a 
matter of time. Referring to a drawing of a 
marine engine on the wall, he asked how oil could 
be applied to three eccentrics unless there were 











two holes in the shaft. As shown in the drawings, 
a pair of hydraulic cylinders were used for two 
eccentrics, but the speaker suggested that if the 
eccentrics were placed side by side one pair of 
cylinders would do for both, if arrangements were 
made to take hold of a pin which would connect 
the two cylinders, and which would correspond to 
the stop at present used by the author. This 
would have an additional advantage of enabling 
the leathers to be more easily reached. He would 
also ask what sort of packing was used at the end 
of the shaft. Was it an ordinary packing which 
would wear, or was it a leather which would keep 
itself tight ? 

Mr. F. Edwards, referring to the drawings of 
marine engines, asked how the author would balance 
the engine in working by shifting one eccentric 
without the other. He referred to the difficulty 
that would occur with built-up shafts through leak- 
age of oil through the joints. He had, by means 
of the turning gear on an engine, been able to 
wring the oil out of a shaft, through a slight crack, 
but that shaft had never given any trouble. With 
regard to making up the waste of the hydraulic 
cylinders, he thought that in steamers that made 
long voyages, and were much abroad, that would 
be a serious difficulty. 

Mr. Stone pointed out how the driving surface 
for the eccentric would be on one half of each side 
of the square block, and there would be difficulty in 
keeping it true. The oil-waysin the webs of shafts 
would also tend to weaken the part where the 
greatest difficulty was found in getting adequate 
strength. 

Mr. C. Cowper, referring to the question of 
asbestos packing, said he had found asbestos-packed 
blow-off cocks on boilers extremely useful. He 
had used asbestos for packing valves 15 in. or 20 in. 
in diameter, which were used for red-hot air, and 
had found the packing very satisfactory. 

Mr. Basil H. Joy said he wished to make a few 
remarks, chiefly in confirmation of what his father 
had said. He had been connected with this gear 
since its first inception nearly two years ago. He 
thought it might be of interest to the meeting to 
know a little about the first form in which the gear 
was built ; it was just the same as now, except that 
no rams were used, the square block and the slot in 
the eccentric forming the cylinders, the eccentric 
sliding between two discs forming the sides of the 
cylinders. It would thus be seen that there was a 
very large area to be kept oi]-tight, entailing spring 








packing rings, &c., so that finally the present form 
was found to work out better and give greater 
facilities for making a good joint. On the question 
of the endurance of the piston packings, he did not 
think it was quite appreciated that the rams were 
not in continual movement as in a pump, but only 
moved when the engine was being reversed or 
linked up. He had seen at the Tower Bridge 
works a few days before hydraulic rams packed 
with hemp, which were continually working with a 
pressure of 800 lb. per square inch, and were 
perfectly tight. There should, therefore, be 
no difficulty in keeping these rams tight at 
only 100 lb. per square inch. The _ excel- 
lence of the steam distribution cf this gear 
could, the speaker said, be very clearly seen 
when on the footplate while running. The beat 
was so perfectly even and regular that one could 
not help contrasting it with the very three-legged 
beat which the link gear so very generally gave. It 
should be remarked that the oil-reversing cylinder 
on the footplate had a margin of 50 per cent. of 
contents in excess of that required for merely filling 
the pipes, passages, and cylinders for reversing. 
Therefore a very large amount of the reversing fluid 
might be allowed to leak away without in any way 
affecting the engine, as the presence of air in the 
cylinders had no harmful effect. Mr. Davey had 
mentioned that asbestos, when in contact with 
water, will not last. The speaker pointed out that 
it was used very largely for seatings for blow-off 
cocks, steam cocks, &c. Meanwhile a ring then 
shown on the table had been exposed to a water 
pressure of 250 1b. per square inch, and then toa 
temperature much higher than melted lead for a 
considerable time, and had yet been found to be abso- 
lutely tight when again exposed to water pressure. 
He would wish to draw further attention to the 
metal packing suggested by Mr. Billinton, which the 
speaker illustrated by a sketch which we reproduce. 








The packing is of a U-section, as shown, and the 
fluid presses the thin edge A against the ram, and 
so keeps it perfectly tight ; this, the speaker said, 
was found in practice to be actually the case, but 
it required very careful fitting, and appeared a little 
delicate for the rough usage to which it would be 
liable in the shops. Mr. Edwards had objected 
that on the drawing of the marine engine, shown 
fitted with link gear, no adjusting gear was 
present. In connection with this matter the 
speaker said that he had made the drawing of the 
picture himself direct from a lithograph of the 
engines, and that no such gear was shown in that 
picture. If it had been, it would have been to the 
advantage of the fluid gear as making the link 
appear more complicated still, as against the fluid 
pressure gear shown in comparison with it. 

Mr. David Joy, in reply to the discussion, re- 
ferred again to the subject of equal load, illustrat- 
ing his remarks by means of diagrams. With 
regard to outside cranks he had gone through all 
those difficulties, which were easily got over by 
merely putting a fly crank outside. The leakage at 
the block was an imaginary difficulty, forthere was no 
trouble in this direction, and they could put 5000 Ib. 
pressure to the square inch if it were necessary. 
The engine referred to in the paper had been at 
work twelve months, and there was no leakage ; but 
if there were, it was possible for the driver to intro- 
duce make-up fluid without trouble. Mr. Davey 
had asked what would happen if the engine stopped 
when leakage had occurred. He could only say 
it was started again as it stopped, but they would 
be unable to reverse without pinching the engine 
back a quarter-turn. Mr. Davey had said he had 
long experience in fluid gear. The author had also 
an experience extending over a considerable period 
of time; it began many years ago with the hydraulic 
engines he designed for working organs; they had 
taught him much, and he had been learning ever 
since; in fact, the fluid gear then before the meeting 
was the fruition of the experience he first gained 
with those little motors. It was said that as- 
bestos would not stand water. In reply to this he 


would point to the sample of asbestos that had 
been subjected to water pressure for half an hour 
on a red-hot plate. 


As to frost, he could put in 
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a fluid that would not freeze at any tempera- 
ture we got in England; but in any case, the 
neighbourhood of a locomotive boiler was not 
a neighbourhood where frost was likely to have 
much effect. Some one had said that if a 
leaky leather meant full gear, the engine would 
always be in full gear. He would take any engineer 
in the room on a locomotive, and defy him to say 
whether a leather were leaky or not. As to the 
osition of the gear, those who were accustomed to 
ocomotive engine work knew that the driver 
did not go so much by gauges and indicators, as he 
did by hearing, and the feel of the locomotive. 
Any driver could tell in this way what his engine 
was doing. With regard to friction on the eccen- 
tric, it was true the sheave was a little bigger in 
diameter, but in order to compensate for that, he 
made it much wider, and so reduced the frictional 
load per unit of surface on the eccentric. He ex- 
plained how two eccentrics placed in one direction 
with regard to the actuating cylinder were worked 
without two oil pistons in the shaft, the result 
being obtained by simply working the further gear 
through that which was nearest. 

A vote of thanks to the author, together with the 
usual vote of thanks to the Institution of Civil 
Engineers, brought the proceedings to a close. 

The summer meeting will be held in Manchester, 
beginning on Tuesday, July 31, and extending over 
the following Wednesday, Thursday, and Friday. 
This will doubtless be one of the most important 
meetings of the Institution held for some years, 
Manchester being so important a centre, and the 
influential local committee having taken the matter 
up with considerable enthusiasm. 





CAR FOR THE TRANSPORTATION OF 
LIVE POULTRY. 

Amonc the interesting exhibits of freight cars at the 
World’s Columbian Exposition, was that of the Live 
Poultry Transportation Company, of Chicago, who 
showed a standard wagon for carrying poultry alive 
and over long distances. From the illustrations on 
pages 540 and 541, it will be seen that the car is 
on a somewhat large scale, and that everything 
possible has been done for the comfort and sani- 
tation of its live freight. The length of the car over 
sills is 34 ft. 6 in., and its width over all is 9 ft. 6 in. 
The longitudinals of the underframe are trussed as 
shown, and there is nothing in the details of the fram- 
ing to call for special attention. The car is mounted 
on two four-wheeled cars of the usual pattern. The 
height of the car from the floor to the sill plates of the 
roof is 8 ft, 2} in. ; the framing of the body is open, 
and is made with vertical posts 2 ft. 10 in. apart, and 
diagonal bracing. Opposite the verticals is a second 
range of posts of lighter section, and 3 ft. 0? in. away, 
leaving a central passage down the car 134 in. wide ; 
the horizontal supports, on which the coops are 
placed, are bolted to the posts and diagonals. By 
this means the available contents of the car are 
divided into compartments measuring 2 ft. 10} in. by 
3 ft. Of in. by 13 in. high. The compartments are six 
high, and there are eight on a side, making 96 compart- 
ments or coops in all. The outside of the car is 
covered with wire netting, and the coops are, of 
course, protected in a similar manner, so that ample 
ventilation is secured, and at the same time suitable 
coverings are provided for protection against stress of 
weather. Every compartment is provided with a 
water trough supplied by a system of pipes from a 
large central tank in the roof. As will be seen, there 
is also a tank in the floor of the car in which stores can 
be kept. 








BRIQUETTE MACHINE. 

THE illustration on page 548 shows one of the 
latest designs in briquette machines made by Mr. 
Robert Middleton, Sheepscar Foundry, ds. 
Hitherto Mr. Middleton has made these machines of 
large size only, turning out 5 tons per hour, but a de- 
mand for smaller ones having arisen, they are now 
made in four sizes, from half a von per hour upwards 
specially adapted for coal merchants, who, with small 
manufacturers, will, it is anticipated, find them very 
useful and convenient. The briquette made is of a 
small handy size, and adapted for household purposes, 
weighing, as desired, from ? 1b. to 3 lb. each, and the 
whole plant is placed upon a strong wooden frame, 
which requires no foundations, and makes the whole 
installation self-contained. 

The plant shown consists of a mixing and measurin; 
machine, a disintegrator, a set of chain elevators, an 
the briquette machine itself. 

The coal and pitch, or other binding material, are 
first fed into the mixing and measuring machine, in 
which the required percentages of both coal and agglo- 
merant are measured and mixed together. The per- 





centages can be varied by means of change wheels on 
the machines, so as to suit different classes of coal or 
agglomerant, or deal with more agglomerants than 
one at the same time. From this the materials fall 
through a hopper into the disintegrator, inside the 
cover of which are steel cages fitted with steel bars. 
These cages are driven in opposite directions ata high 
* wee grinding and mixing the materials together 
thoroughly. The bars in the cages are made replace- 
able, so that when worn they can be easily taken out 
and replaced with new ones, which is a great improve- 
ment over machines with fixed bars, saving a large 
expense in repairs, 

After being thoroughly ground and mixed together 
in the disintegrator, the materials fall into the elevator 
box, and are lifted by the elevator into the vertical 
heater of the briquette machine. Here they are 
again mixed together, and heated by steam which is 
injected either into the materials or into a steam 
jacket, as desired. This heater is fitted with adjust- 
able knives working on a vertical shaft, which pass 
the materials into the pugmill of the machine. From 
this they are fed into the mould-plate in measured 
quantities, they are pressed in moulds, and are turned 
out in the shape of finished briquettes ready for 
using. The ability of the machine to turn out con- 
secutively briquettes of the same size and weight is 
an important factor where they are disposed of retail 
by number and not by weight. The machine is de- 
signed on the same principle as the large ones. In 
it the briquettes are subjected to two different pres- 
sures, are pressed on both sides simultaneously, the 
pressure applied equalling about 2 tons per square inch. 
‘This insures the briquettes being solid and firm, and 
enables a saving to be made in the amount of pitch 
or other agglomerant used, as it has been found, after 
extensive experiments, that this pressure, applied to 
both sides simultaneously, is the best that can be 
used for this purpose. The pressing itself is done by 
leverage only, no steam being used excepting for heat- 
ing the materials to a plastic state. The corners and 
edges of the briquette are all rounded off on both 
sides, thus giving it a better appearance and saving 
the loss in weight in transit which is occasioned by 
the crumbling away of square edges. It will be seen 
that the process is entirely automatic after the 
materials are first fed into the measuring machine. 
Very little power is required for driving the whole 
plant. These machines are not Potato | simply for 
using pitch as the anes, but various other 
binding mixtures can be utilised equally as well. 

The large machines made by Mr. Middleton have 
now been on the market for a large number of years, 
and have been sent to all parts of the world. A heavy 
demand is already being experienced for the smaller 
ones, and there is every likelihood of this increasing. 
At his works at Leeds Mr. Middleton keeps a small 
machine, with which he makes up samples of materials 
which ot eer may send to him, so 
that they will able to see the article itself they 
would be able to produce. 





SCOTCH RAILWAY ECONOMY. 

THE three principal Scotch railway companies—the 
North British, the Caledonian, and the Glasgow and 
South- Western—have recently reported progress for the 
second half of 1893. These systems, taken together, 
virtually form the railway network of Scotland ; they 
extend from Carlisle, on the English border, to Oban 
in one direction and Aberdeen in another. The Glas- 
gow and South-Western competes, to some extent, 
with the Caledonian, and the Caledonian and the North 
British are indissolubly intertwined at nearly every 
important Scotch centre. There is thus an active com- 
— for traffic at almost all points. On the other 

and, the three companies have the advantage of a 
large tourist movement every year from England, the 
natural beauties of Scotland being an unfailing source 
of delight to the pleasure-seeker. The Caledonian 
and the North British are also fed, to a small extent, 
by an interchange of traffic with the Highland and the 
Great North of Scotland, which, between them, prac- 
tically carry the advantages of railway communication 
to John o’ Groats. It follows that the business of the 
oe and South-Western, the Caledonian, and the 
North British is carried on under many difficulties and 
drawbacks, but that, at the same time, the three com- 
panies have some compensating advantages upon which 
they can rely. For the second half of 1893 the North 
British divided at the rate of 3 per cent. upon its pre- 
ferred ordinary stock, and at the rate of 1 per cent, 

er annum upon its deferred ordinary stock. The 

aledonian divided at the rate of 4} per cent. per 
annum upon its ordinary stock. The Glasgow and 
South-Western could get no further than 3 per cent, 
per annum upon its ordinary stock, It is Fal clear 
that railway enterprise is something of a struggle in 
Scotland. This is attributable to three main causes : 
First, the competition which still prevails, although 
it has somewhat abated in intensity ; secondly, com- 
parative scantiness of population ; and thirdly, the 





constructive difficulties which have increased the cost 





of lines carried through an undulating, hilly, and it 
may even be said mountainous, country like Scotland. 
Nothing but the persevering intelligence and methodi- 
cal economy of the Scotch would probably have 
secured any return at all to Scotch railway capital. It 
is in consequence of this persevering intelligence and 
this methodical economy, that the Glasgow and South- 
Western and the Caledonian are now in a tolerably 
good financial plight, while the position of the North 
British may, upon the whole, be regarded as improving. 

Although we have classed the Glasgow and South- 
Western among the principal railways of Scotland, the 
two great Scotch companies are undoubtedly the Cale- 
donian and the North British. These are ancient 
rivals, and although something of a peace has been 
patched up between them, they still struggle for busi- 
ness, If the Caledonian penetrates to Carlisle, so does 
the North British, with its dun-painted engines. If 
the Caledonian runs expresses between Glasgow and 
Edinburgh in 65 minutes, the North British is not 
long in announcing that it can do as much. The Cale- 
donian finds its way to Dundee round by Perth; the 
North British has not shrunk from expending a heavy 
amount of capital in bridging the Firth of Tay, while 
it is also responsible, to a great extent, for the formid- 
able interest charges attending the construction of the 
huge Forth Bridge. Between Dundee and Aberdeen 
the Caledonian and the North British are virtually two 
opposing loops. However, if competition still lingers 
on between the North British and the Caledonian, it 
has certainly lost something of its fierceness. In 
proof of this, we may state that the Caledonian has 
abandoned its threatened tunnel under the Firth of 
Forth, being content to keep to its circuitous 
route to Dundee vid Perth. The Caledonian is likely 
to remain the stronger company, inasmuch as its head- 
quarters are at Glasgow, the commercial capital of 
Scotland, while Edinburgh, the stronghold of the 
North British, however elegant and polished, is less 
enterprising. 

In the second half of 1893—and the second half of 
each year comprises, of course, the tourist season—the 
revenue of the North British amounted to 1,715,058/., 
as compared with 1,674,168/. in the corresponding 
period of 1892, showing an increase of 40,890/. The 
revenue of the Caledonian in the second half of 1893 
was 1,719,039/., as compared with 1,658,605/. in the 
corresponding period of 1892, showing an increase of 
60,4347. The revenue of the Glasgow and South- 
Western in the second half of 1893 amounted to 
626,496/., as compared with 642,665/. in the corre- 
sponding period of 1892, showing a decrease of 18,169/. 
We have referred to the second half of 1893 and the 
second half of 1892; but, to be more precise, we 
should state that the accounts extended to January 31, 
1894, and January 31, 1893, respectively ; they prac- 
tically, however, represent the business of the second 
halves of 1893 and 1892. The North British worked 
1087} miles in 1893-4, as compared with 1082} miles 
in 1892-3; the Caledonian, 8774 miles, as compared 
with 865? miles ; and the Glasgow and South-Western, 
4858 miles, as compared with 4858 miles. The North 
British and the Caledonian were accordingly slightly 
extended, while the Glasgow and South-Western 
worked the same mileage in each year. It will 
be seen that the Caledonian is a more productive 
system than the North British. This may be attri- 
buted to the fact that the company has the best 
hold, as we have already indicated, upon the com- 
mercial capital of Scotland and the industrial districts 
in its immediate vicinity. The ratio of the working 
expenses to the traffic receipts upon the North British 
in the second half of 1893-4 was 46.09 per cent., as 
compared with 48.58 per cent. in 1892-3; upon the 
Caledonian, 46.86 per cent.,as compared with 47.74 per 
cent. ; and upon the Glasgow and South- Western 55.48 
per cent., as compared with 52.78 per cent. Itshould 
be noted, however, that the North British and the 
Caledonian do not include, in their working expenses, 
Parliamentary outlays, rates and taxes, Government 
duty, canal charges, and certain station rents ; while 
the Glasgow and South-Western brings these charges 
manfully and at once into its balance-sheets. This 
accounts for the apparent difference of about 6 per 
cent. in the Glasgow and South-Western ratio. The 
expenditure of the North British for maintenance of 
way and works was 154,746/. in the second half of 
1893-4, as compared with 165,923/. in 1892-3; that of 
the Caledonian, 123,882/., as compared with 122,942/. ; 
and that of the Glasgow and South-Western, 55,186/., 
as compared with 56,5027, Locomotive power cost the 
North British 226,740/. in 1893-4, as compared with 
234,835/. in 1892-3; the Caledonian, 239,030/., as 
compared with 226,347/. ; and the Glasgow and South- 
Western, 100,549/., as compared with 94,1311, The 
number of locomotives owned by the North British 
at the close of January, 1894, was 698, while the 
Caledonian had 698 (or exactly the same number as 
the North British), and the Glasgow and South- 
Western, 335. The aggregate distance run by North 
British trains in 1893-4 was 7,940,364 miles, as com- 
pared with 7,872,343 miles in 1892-3 ; by Caledonian 
trains, 7,143,978 miles, as compared with 7,030,697 
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miles; and by Glasgow and South-Western trains, 
3,195,551 miles, as compared with 3,165,740 miles. 
The, at any rate, temporary flatness observable in the 
affairs of the Glasgow and South-Western last year 
was principally attributable to the adverse influence 
exerted upon the system by the great lock-out in the 
English coal trade, which prejudicially affected its 
powerful English ally—the Midland. 





THE COLLISION AT THORPE’S BRIDGE. 

On February 22 last, as the 8.20 a.m. passenger train 
from Manchester to Middleton was standing during a 
dense fog at Thorpe’s Bridge Junction down home signals, 
between Miles Platting and Newton Heath stations on 


Thorpes Bridge 


Junction Cabin 
\ xX 





Clause 28 of the Block Telegraph Regulations, and | read off instantly with certainty. On the other hand, 
Rule 48a in the rule book, are both to the same effect. | the ‘‘ Brunsviga” was very compact and convenient, the 


As there was no shunting to be performed, there was 


no actual need for the Oldham train to be brought | 
forward before ‘‘ Line clear’ had been received from | 
Thorpe’s Bridge Junction ; but if, for the sake of getting | 
the train under the protection of the home signal, the | 
signalman drew it sufficiently forward to do this, he made | 


only serious defect being that one cannot carry on 
figures obtained as the result of one operation to work with 
again, as was possible in the well-known Colmar machine, 
As another improvement he suggested that the two sets 
of numbers on the wheels showing the result of any 
operation, should be coloured differently, so that it would 


a great mistake, in the opinion of the Government Inspec- | be easy to see whether multiplication or division had 


tor, in showing the driver a green light, and in not stop-| been performed. 
ping him with a red light at the cabin and telling him | 


why he had called him on. In this we heartily concur, as 
we know of a very narrow escape from a serious collision 
which occurred some years ago, owing to a signalman 
giving a green calling-on light, which the driver took to 
mean that the starting signal was out of order, and that 
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the Lancashire and Yorkshire Railway, it was run into 
at the rear by another passenger train from Manchester 
to Oldham. By this accident, which has now been re- 
ported upon by General Hutchinson, the guard and five 
employés of the company travelling in the rear van of the 
Middleton train, together with the guard of the Oldham 
train, were injured. 

Both trains were drawn by tank engines running 
chimney first, and were fitted with the automatic vacuum 
brake. Out of the six vehicles composing the Middleton 
train, three were oe and the vacuum pipe broken, 
while the rear wheels of the tail van and one pair of wheels 
of the vehicle in front of it were knocked off therails. In 
the Oldham train, consisting of seven vehicles, the engine 
had its smokebox door stove in and vacuum pipe broken. 

The signals are as shown in the accompanying diagram, 
and the line rises slightly towards the junction. Abso- 
lute block working is in force, and fogmen were at the 
time stationed at proper points. General Hutchinson, 
in his report, attributes the collision to the failure of the 
driver of the Oldham train to attend to the danger hand 
signal shown him by the fog-signalman at Brewery 
sidings starting signal. This signal, together with the 
junction distant signals, was quite invisible from the 
line, but there is no reason to doubt that they were at 
danger, and that the fog-signalman acted strictly to his 
instructions in placing two fog signals about 60 yards 
from the post, and in showing a red flag from about mid- 
way between the fog signals and the post, thusindicating 
that both starting and distant signals were at danger. 

The driver states that he had not been stopped at the 
Brewery sidings home signal (his fireman and guard and 
the signalman all agree that he had stopped there two or 
three minutes), but went forward past the cabin, seeing 
the signalman showing a green flag, but not hearing him 
shout (the fireman heard, but did not catch the words), 
expecting to be stopped at the starting signal, where he 
ran over two fog signals and got a green flag from the fog- 
man, from whence he concluded the starting signal was 
“off” but the distant signals ‘‘on,” and that he was 
therefore at liberty to proceed as far as the junction. 
When close to the junction (cleser than he supposed), and 
running at about 15 miles an hour, he suddenly caught 
sight of the van of the Middleton train, and had just 
time to shut off steam and apply the brake before his 
engine strnck it, and drove it forward a short distance, 
Had the driver really seen a green flag exhibited at the 
Brewery sidings starting signal, he would not be so 
much to blame as he is, but from the fact of his fireman 
going back immediately after the collision to ask the 
fog-signalman if the starting signal was ‘‘on” or “‘ off,” 
together with the straightforward way in which the fog- 
man gave his evidence, the Government inspector con- 
cludes that the driver either did not see the flag or 
neglected to attend to it; anyway he was approaching 
the junction at an injudiciously high speed considering 
the density of the fog. 

The Middleton train had been standing at the junction 
home signals about ten minutes, and was just about to 
start when the collision occurred. The fog-signalman 
then lost unnecessary time in going back to protect this 
train, as he had got back only as far as the rear van when 
he heard the Oldham train approaching, and had no time 
to put down any fog-signals. He is therefore to blame for 
his dilatoriness. 

The Brewery sidings signalman states that after stopping 
the Oldham train at his home signal, he allowed it to pro- 
ceed to the starting signal, showing the driver a green 
light and shouting to him that the block was ‘‘on” as he 
passed, and that he did so as it is not practicable to do 
any shunting at the sidings while a train is at the home 
signal. He thought that the following portion of 
Rule 154a, that after a train has been brought to a stand 
at a home signal, this may be lowered, and “ in foggy 
weather or falling snow the engine-driver must, when 

racticable, be verbally informed that he is only to draw 
orward towards the starting signal,” justified him in 
acting as he did, the driver being enjoined to go no further 
than necessary to leave the Jast vehicle well clear of the 
points and crossings and within sight of the signalman. 
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he could proceed into the next section. Happily this 
section was a long one, and the previous train cleared it 
before the second one caught it up. Red flags and lamps 
should in all such cases be employed. 








THE PHYSICAL SOCIETY. 

AT the meeting of the Physical Society held on April 
13, 1894, Professor A. W. Riicker, F.R g. President, in 
the chair, Mr. W. G. Rhodes, M. Sc., was elected a mem- 
ber of the Society. The President invited discussion on 
Professor Henrici’s paper on ‘‘ Calculating Machines,” and 
said a description of Mr. Sharp’s harmonic analyser, 
giving direct readings of the amplitude and epoch of the 
various constituent simple harmonic terms, had been 
sentin. This machine requires no adjustments to be 
made before using. The amplitude is given by the length 
of a line joining the initial and final positions of the point 
of contact of a roller with a rotating disc, whilst the epoch 
is determined by the angle which this line makes with 
the plane of the roller in its initial position. 

Professor Perry congratulated Professor Henrici on the 
success attained with his analysers. Referring to plani- 
meters, he said the average error made in working out 
indicator diagrams with Hine and Robertson’s instru- 
ment was only about one-third that made with Amsler’s, 
After pointing out the great importance of Fourier’s 
series to practical men, and especially to electrical engi- 
neers, he said that, in studying reciprocating motions, 
such as those of pistons, valve gears, &c., it was most 
useful to resolve the motion into its fundamental harmonic 
motion and its overtones. In this way remarkable dif- 
ferences could seen between various motions which 
have the same fundamental, and which are usually con- 
sidered equivalent. In the Electrician of February 5, 
1892, he had published the numerical work for a given 


exhibited a graphical solution done by one of his students, 


sag oer it on different planes. Professor Henrici had, 


Clifford’s method, but used the Henrici principle (viz. : 


J vsinade= f cos ody, 


over by increasing the amplitude of the harmonic motion. 
Not only was the machine useful for Fourier expansions, 
but by giving suitable motions to the tangent plane de- 
velopments of arbitrary functions in spherical harmonics, 


could be determined. He had designed a machine which, 
on Professor Henrici’s principle, develops arbitrary func- 
tions in Bessels, and hoped to have shown it in ——. 
order at the meeting ; the Easter holidays had prevente 

its being finished in time. In this machine the motion is 


shaped so that the displacement of the table is x x J, (x) 
when the shaft turns through an angle proportional to «. 
The revolving cylinder is driven by variable gearing from 
the cam shaft. By using cams of other shapes, develop- 
ments in many normal forms may be obtained; the 
machine is, therefore, of general analytical use. An 
example of development in Bessels worked out arithmeti- 
cally by two of his students, Messrs. Hunt and Fennel, 
was given, and the process of performing the integrations 
by the machine described. 

Professor Boys, speaking of arithmometers, said Pro- 
fessor Selling’s machine had several inconveniences. In 
the first place, it occupied a large space, and the project- 
ing racks were apt to upset things put behind the 
machine. Secondly, the result of any operation was in- 
dicated by continuous motion, and therefore cannot be 





periodic curve developed in Fourier’s series, and he now 


who was probably the first to carry out the late Professor 
Clifford’s idea of wrapping the curve round a cylinder and 


e said, based the construction of his first analyser on 


when integrated over a complete period) to explain the 
later machines. As a matter of fact, the first machine in 
which the coefficients were determined by an Amsler plani- 
meter carried by a reciprocating tangent plane, was a beau- 
tiful example of the Henrici principle, and he, Professor 
Perry, saw far greater possibilities before it. The defects in 
the first instrument were mechanical ones, and could be got 


Bessel functions, Lame’s functions, and other normal forms 


given to the table by a cam and roller, the cam being 





The labour of operating with large 
digits could then be considerably reduced with certainty. 
For example, in multiplying by 2998, instead of 28 
(2+9+9+8) turns of the handle, five would be sufficient, 
viz., three in the forward direction and two backward, 


thus giving 3002. In his opinion, logarithm tables were 
not nearly so convenient for ordinary calculations as this 
machine, 

Mr. A. P. Trotter described how, by the use of tem- 
lates cut to special shapes, one could obtain true curves 
rom those given by recording voltmeters and similar 

sa ea 
fr. Yule said he had recently seen the newest analyser 
made by Coradi for Professor Weber, and was present 
when it was tested by the latter on a simple harmonic 
curve. It gave excellent results, the errors not amount- 
ing to one part in 2000. Speaking of the ‘‘ hatchet” 
lanimeter, he thought the first one was exhibited by 

r. Goodman at the Institution of Civil Engineers. 

Mr. A. Sharp remarked that since Jast meeting he had 
designed an inversion of the mechanism in his harmonic 
analyser, which made it much more practical. 

Professor Henrici, in reply, said the uses of his first 
machine suggested by Professor Perry might lead to great 
developments in this subject. Lord Kelvin had shown 
that with the sphere and roller integrator products of two 


functions, such as fx) F (x) dx, could be got. Referring 


to Professor Boys’ criticism on the Selling arithmometer, 
he did not consider the difficulty in reading off the result 
at all serious. Mr. Trotter’s method of solving problems 
by templates might be very useful. Speaking of the 
‘* hatchet” planimeter, he said he believed it was first 
brought out in Denmark; Mr. F. W. Hill, of the City 
of London School, had sent him a solution of its action. 
Mr. Sharp had made a very considerable improvement in 
his machine, and the elements of this integrator may be 
useful for other purposes. 

Mr. P. L. Gray, B.Sc, A.R.C.S, read a paper ‘‘ On 
the Minimum Temperature of Visibility,” describing ex- 
periments made to find the lowest temperature at which 
bright or blackened platinum becomes visible in the dark. 
The instrument used was « Wilson and Gray’s modifica- 
tion of Joly’s meldometer, in which a thin strip of 
platinum about 10 centimetres long and 1 centimetre wide 
is heated by an electric current. The expansion of the 
strip is indicated by an optical method, and is used for 
estimating the temperature of the strip. To calibrate 
the arrangement, small particles of substances having 
known melting points were placed on the strip and ob- 
served through a microscope, the position of the spot of 
light showing the expansion being noted when the 
substance melted. The general conclusions arrived at are: 

1. That the minimum temperature of visibility is the 
same for a bright polished surface as for one covered with 
lamp-black, although the intensity of radiation in the two 
cases may be different. 

2. That the visible limit at the red end of the spectrum 
varies greatly for a normal eye according to its state of 
preparation. Exposure to bright light diminishes the 
sensitiveness of the eye, and darkness increases ib. 

3. That for the less sensitive condition the minimum 
temperature of visibility for the surface of a solid is about 
470 deg. Cent., but this may be much reduced by even a 
few minutes in a dark room. 

4. That at night a surface at 410 deg. Cent. is visible, 
and that by resting the eyes in complete darkness this 
may be reduced to 370 deg. nearly. 

5. That different people’s eyes differ somewhat in their 

‘minimum temperature of visibility,” but probably not 
to any great extent if tested under the same conditions as 
to preparation, &c. 
To most observers the strip at these low temperatures 
had no appearance of red, but looked like a whitish mist. 
Inserting a plate of glass or a layer of water in the line 
of vision had no effect on the temperature of visibility. 

Mr. Blakesley inquired if the author had tried con- 
densing the light from the strip. As to colourlessness, 
he observed that the parts of the retina active in oblique 
vision were less sensitive to colour than the central 
portions. - 

Dr. Burton remarked that in the experiments, the pre- 
sence of light and not colour was being observed. When 
illumination was faint, as in twilight or moonlight, it was 
very difficult to distinguish colours. In the solar spectrum 
one did not see any whitish termination at the red end. 

Mr. Elder said Captain Abney had shown that all 
colours appear grey when of small intensity. 

The President thought the question as to whether visi- 
bility depends on wave length or on energy was an im- 
portant one. ay a minimum amount of energy 
was essential. At such low temperature the emission 
curves of the different wave lengths may not have become 
sufficiently separated to be distinguished. 

Mr. Gray, in reply, said Professor Langley had shown 
that a minimum, Bae very small, amount of energy was 
necessary to vision in all parts of the spectrum. 

Dr. Burton’s paper on ‘* The Mechanism of Electrical 
Conduction” was postponed. 





Gop IN British Gurana.—Gold was raised in British 
Guiana last year to the extent of 142,633 cz , showing an 
increase of 10,910 oz as compared with 1892, 
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HYDRAULIC PUMPING ENGINE AT WOOLWICH ARSENAL. 


CONSTRUCTED BY MESSRS. TAYLOR AND CHALLEN, 
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A CURIOUS CASE OF CORROSION. 
WE illustrate below a remarkable instance of the 
corrosion of an iron bar, for which we are indebted 
to Mr. Oswald Brown, M.I.C.E., of 32, Victoria-street, 














Westminster. The portions of the bar shown dark 
are corroded, whilst the intermediate layers have re- 
mained bright. The bands of rast extend over both 
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the ends of the bar, giving it the appearance of being 
built up of layers of two different metals. Under test 
the bar, which is of the best Yorkshire iron, gave the 
following results: Tensile strength, 24.21 tons per 
square inch ; elongation on 8 in., 28.4 per cent. ; con- 
traction of area, 49.6 percent. No traces of lamination 
were shown during the test, but some months after 
the bar was found in the condition illustrated, which 
seems to show that the bar really does consist of layers 
of slightly different chemical composition, of which 
those layers which have rusted are electro-negative to 
the remainder of the bar. 





HYDRAULIC PUMPING ENGINES. 

WE illustrate on this page an hydraulic pumping 
engine of the twin-tandem compound type, designed, 
constructed, and set to work by Messrs. Taylor and 
Challen, Limited, Birmingham, at the Royal Arsenal, 
Woolwich. This pumping engine is capable of deliver- 
ing 300 gallons of water per minute at a pressure of 
800 Ib. per square inch, The cylinders measure 11 in. 
and 13 in. in diameter by 36 in. stroke, whilst the 
pump plungers are 9 in. in diameter by 12 in. stroke. 
Steam is admitted to the high-pressure cylinders at a 
pressure of 120 lb, per square inch, and is led away 
from the low-pressure cylinders toasurface condenser, 
where a vacuum of 21 in. is maintained. In this instal- 
lation the pump plungers are designed to travel only 
one-third the rate of the steam pistons, in order to 
obtain a more economical speed in the steam engines 
than is possible in cases where, for instance, pumps 
and steam pistons are worked from the same rod. 


| | a el —— 





LIMITED, ENGINEERS, BIRMINGHAM. 
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With this object in view the pump rod is connected 
toa crank of the necessary throw, in the centre of 
the engine shaft, in a manner shown in the illustra- 
tions. Grouped valves are used in the delivery and 
suction valve boxes, each box containing seven valves. 
The delivery is 5 in, bore, so that the lift required on 
each valve of 2} in. in diameter for full delivery is 
comparatively small, and noise and shock are thereby 
reduced. The pump rod is forked, machined all over, 
and provided with bearings of bronze, white metal 
lined. The pumps, which are of the ram type, are 
provided with packings secured by outside glands, and 
the working faces are amply lined with gun-metal. 
The flywheel arms and boss are of cast steel. The 
rims are of cast iron turned all over, and keyed to the 
arms. A Porter governor, driven by mortise gear, is 
provided to guard against ‘‘ racing ” of the engines in 
the event of a burst in the hydraulic mains. These 
engines indicate 202 horse-power, oczupy a space of 
24 ft. by 9 ft. by 9 ft. high, and weigh about 33 tons, 
exclusive of pipes. 





Gas aT Parts.—The revenue of the Parisian Company 
for Lighting and Heating by Gas declined last year to 
3,986,738/., as compared with 4,193,1427. in 1892. The 
company’s revenue increased steadily year by year until 
recently, but it is now falling off. The undertaking has 
not only to compete with the electric light, but the 
revenue derived from the sale of coke and residuals has 
also declined, while the outlay for labour is increasing. 
The dividend for 1893 comes out at 2/. 11s, 2d. per 10/. 
share, ascompared with 2/. 17s. 7d. per share for 1892, and 
21. 193, 2d. per share for 1891. 
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WOOD'S WOVEN 


WIRE CARRIAGE SEAT. 


CONSTRUCTED BY THE LONGFORD WIRE COMPANY, LIMITED, WARRINGTON. 
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WE illustrate on this page a form of railway carriage 
eat, of which upwards of 13,000 have been supplied 
to various railway companies during the past few years, 
by the Longford Wire Company, Limited, Warrington. 
The seat consists of woven wire, something like that 
used for mattresses, attached to twosteel beams running 
right across the carriage. The woven wire forms an arch 
between the two beams, asshownin Fig.1. Preferably 
the seat is arranged to be bolted by four bolts to two 
angle irons surewed to the sides of the carriage, and 
by loosening these bolts the seat can easily be removed 
when it is desired to stretch a new cloth cover over 
the woven wire. This arrangement is shown in Fig. 2, 
and, as will be seen, this form of seat gives much 
greater height beneath the seat than the old style, 
and hence luggage can more easily be accommodated 
there. Another arrangement is shown in Fig. 3. In 
this case the ends of the steel beam in front are turned 
down so that they can be screwed directly to the 
woodwork, whilst the back of the seat rests on a 
wooden stringer asshown. In this seat also cushions 
replace the simple cloth cover adopted in Fig. 2. 
Such a seat as that shown in Fig. 2 will contain, 
if 7 ft. 3 in. long, some 490 wires of No. 16 W.G. 
The wires used have each a breaking strain of 550 lb. 
They are galvanised before making up, and are painted 
with cane-colour enamel, so that entire freedom from 
rust issecured. Theseats are remarkably strong, and 
will return to shape after loading them with a weight 
of l ton. Whilst equally easy, they afford much less 
opportunity for harbouring dust than the common 
type, and the facility with which seats can be re- 
covered at need is an additional point in their favour. 
The makers have such confidence in them that they 
undertake to replace any, free of cost, in which failure 
from imperfections of workmanship occurs within five 
years after delivery. 

The rapidity with which these seats have made their 
way is remarkable, when one remembers how conserva- 
tive are railway companies, and how disinclined to 
admit alteration in standard patterns. Nearly every 
company in the kingdom has given trial orders, and 
most of them have repeated their orders on a large 
scale. In some cases the new seats have been adopted 
in a wholesale fashion; the Highland Railway has 
1032 of them running, and the Great Eastern 7175. 
We can personally testify that these seats are most 
comfortable, and though continuous from end to end, 
the movements of one passenger are not felt by his 
neighbour. Indeed, so entirely localised is the deflec- 








tion, that it is possible for a heavy man to dance a| 


breakdown on one end of the seat without disturbing 
any one sitting at the other end. If railway pas- 
sengers could only understand the sanitary difference 
between woven wire (Fig. 4) and the boxes of stuffing 
that are usually employed, there would be a general 
demand for the new seats, 





New Pontoon Bripcr at DunpEE Harsour.—Theen- 
trance to Victoria Dock, Dundee, has just been supplied 
with a new pontoon bridge in place of a caisson which has 
hitherto occupied the position. The interruptions to cart- 
ing across the entrance with the caisson were frequent, of 
which much complaint was made. The harbour trustees 
therefore resolved, on the recommendation of their engi- 
neer, Mr. David Cunningham, M. Inst. C.E., to take 
away the caisson and to place a pontoon bridge instead of 
it. This has been done, the work having been executed by 
Messrs. Sir William Arrol and Co. to Mr. Cunningham’s 
designs. This bridge has novel features. The platform is 
80 ft. long by 13 ft. wide ; the net span across the entrance 
being 60 ft. The bridge is so light that one man without 
the application of power opens the bridge or shuts it in 
from 14 to 2 minutes. The cost has been about 700/. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 18, 1894. 

For the first time in months a general improve- 
ment has taken place in the iron trade, but there is 
no assurance of its continuance. Prices remain low, 
but consumption is expanding. Stocks are unimportant 
in any branch of the trade. Within the past week 
50,000 tons of steel billets have been ordered, besides 
very good orders for plate, structural material, pipes, 
tubes, sheets, and girder rails. The coke strike has 
about terminated, but an effort is being made to 
bring about a suspension of mining in four or 
five of the larger mining districts. Orders for 
30,000 tons of cast-iron pipe will be placed this week. 
It is predicted to-day that large equipment require- 
ments for railroads will soon be placed. Much new 
work has been projected within a few days, including 
extensive building orders in the larger cities. Bar 
iron sold at 18 dols. per ton at country mill. Billets, 
17 dols.; forge iron, 10.50 dols.; No. 1 Fi., 124 dols.; 
ferro-manganese at tide water, 51 dols. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was very idle in 
the warrant market last Thursday forenoon, only 2000 to 
3000 tons of all sorts being dealt in. The tone was again 
flat. Scotch lost 1d. per ton, Cleveland 4d., and hematite 
iron also 4d. per ton. At the afternoon market the tone 
was very flat. Several lots of Scotch iron were sold at 
42s. 8d. and 42s. 84d. per ton cash, and there were free 
sellers at 42s. 7d. fourteen days, with a ‘* plant.” Cleve- 
land changed hands at 36s. per ton cash. At the close 
the settlement prices were—Scotch iron, 42s. 74d. per 
ton ; Cleveland, 35s. 104d.; Cumberland and Middles- 
brough hematite iron, respectively, 44s. 9d. and 44s. per 
ton. There was less business doing on Friday forenoon, and 
the feeling was still dull. Only a few thousand tons were 
sold, including one or two forfeit lots. Prices declined from 
4d. to 3d. per ton. The market was excited in the after- 
noon. Somewhere between 30,000 and 40,000 tons were 
dealt in, chiefly Scotch and hematite iron. Two lines 
alone made up 18,500 tons. Scotch rallied 14d. per ton, 
and hematite iron 4d. The closing settlement prices were 
—Scotch iron, 42s. 74d. per ton; Cleveland, 35s. 104d. ; 
Cumberland and Middlesbrough hematite iron, 44s. 104d. 
and 43s. 104d. per ton respectively. A moderate amount of 
business was transacted on Monday forenoon. About 
15,000 tons were dealt in, upwards of 10,000 tons being 
Scotch, and the rest mostly Cleveland. At the afternoon 
sitting of the ‘‘ ring” Scotch iron was a shade easier in 
price—4d. or so perton. The settlement prices at the 
close were — Scotch iron, 42s. 74d. per ton; Cleve- 
land, 35s. 104d.; Cumberland and Middlesbrough 
hematite iron, ha cage, 44s. 104d. and 44s. per ton. 
Business was inactive on Tuesday forenoon, the business 
done not exceeding 8000 or 9€00 tons, one or two lots 
being hematite iron. Prices were firm, Scotch iron ad- 
vancing 4d. per ton. The market was abnormally dull 
in the afternoon. Scotch iron alone was dealt in, and 
the price was 42s. 9d. per ton cash next Monday. At the 
close of the market thesettlement prices were—Scotch iron, 
423. 9d. per ton ; Cleveland, 35s. 10}d.; Cumberland and 
Middlesbrough hematite iron, 443. 10\d. and 44s. per ton 
respectively. Very marked idleness was again the rule of 
the pig-iron market thisforenoon. Only a few thousand tons 
changed hands. Scotch iron actually declined in price 
4d. per ton, notwithstanding the fact of important 
shipbuilding contracts for the Clyde having just been 
announced. Cleveland iron, which is growing largely 
into corsumption, rose 1d. per ton on a few trans- 
actions Leing reported. Dealing in the afternoon 
market was confined to a few lots of Scotch iron. 
The settlement prices at the close were—Scotch iron, 
42s. 74d. per ton; Cleveland, 36s.; Cumberland and 
Middlesbrough hematite iron, respectively, 44s. 9d. and 
44s. per ton. The following are several of the quotations 
| for No. 1 special brands of makers’ iron: Gartsherrie, 
| 51s. per ton; Summerlee, 523.; Calder, 52s. 6d. ; Colt- 
| ness, 55s. 6d--the foregoing shipped at Glasgow ; Shotts 
| (shipped at Leith), 54s.; Langloan, Glengarnock, and 
| Carron out of the market. The total number of blast 
| furnaces in actual operation has fallen to 67, as against 
| 71 at this time last year. Last week’s shipments of pig 
iron from all Scotch ports amounted to 4588 tons, as 
compared with 7550 tons in the corresponding week of 
last year. They included 301 tons for Canada, 310 tons 
for Australia, 130 tons for France, 575 tons for Italy, 521 
tons for Germany, 310 tons for Holland, smaller quantities 
for other countries, and 1954 tons coastwise. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 314,630 tons, against 315,078 tons yester- 
day week, thus showing for the past week a decrease 
amounting to 448 tons. 


Glasgow Copper Market.—The price of copper fell last 
Thursday afternoon to 40/. per ton cash buyers, and at 
the close on the following day it stcod at 1s. 3d. per ton 
higher, but it was not the highest by half-a-crown. No 
business was reported on either day, nor was any done 
till this afternoon, when holders obtained 407. 5s. per ton 
cash. 

Other Clyde Shipbuilding Contracts. — Messrs. P. 
M‘Callum and Sons, Greenock, have given an order to 
Messrs. Robert Duncan and Co., Port Glasgow, to build 
a large steel sailing ship, of about 3000 tons, which is to 
be fitted with all the most improved machinery and other 
appliances.—Messrs. Charles Connell and Co., Scots- 











toun, have contracted to build for Messrs. James Little 


. 
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and Co., Glasgow, a steamer of 280 ft. long, and between 
2000 and 3000 tons. She is to be built to the require- 
ments and special survey of the British Corporation for 
the Survey and Registry of Shipping.—A steel screw 
steamer of about 5000 tons carrying capacity is to be 
built for Liverpool owners by Messrs. William Hamilton 
and Co., Port Glasgow. She will be supplied with triple- 
expansion engines by Messrs. David wan and Son, 
Glasgow. The same builders have booked an order for a 
steel screw steamer of 4200 tons carrying capacity, also for 
Liverpool owners. Messrs. Rankin and Blackmore are to 
supply the engines for this steamer. The same builders 
have libewies booked an order for a 2000-ton cargo and 
passenger steamer which is to sail between Hull, London, 
and the Continent. She will be supplied with her 
engines by Messrs. Rankin and Blackmore.— Messrs. A. 


Rodger and Co., Port Glasgow, have secured a contract | }, 


to build a steel screw steamer, which is to be fitted with 
triple-expansion engines.— Messrs. Mackie and Thomson, 
Govan, have contracted to build a sailing vessel of 3000 
tons for a Liverpool firm.—It is announced this afternoon 
that Messrs. Denny and Brothers, Dumbarton, have 
secured contracts for two passenger steamers. Oneof the 
vessels is to be a first-class liner of large dimensions, 
and provided with powerful engines capable of develop- 
ing a high rate of speed. 


The Office of Engineer to the Edinburgh Water Trust.— 
A special meeting of the Works Committee of the Edin- 
burgh and District Water Trust was held last Friday to 
consider a remit as to the appointment of an engineer, 
and the terms and conditions upon which the vacant 
office should be filled up. A statement was submitted 
showing that during the past twelve years the late 
engineers, Messrs. J. and A. Leslie and Reid, in addition 
to the yearly salary of 400/., received on an average 1521, 
per annum as commissions on new works, and fees for 
parliamentary attendance on the Trust’s business, exclu- 
sive of payments made in connection with the scheme 
for the purification of the Water of Leith. For 
the future it was agreed to recommend that the com- 
missions be at the rate of 24 per cent. on new works, 
and five guineas a day for parliamentary attend- 
ance. Mr. Wilson, of the firm of Messrs. J. and A. 
Leslie and Reid, who was called in, generally con- 
curred in these recommendations, and it was unanimously 
resolved to recommend that he be appointed engineer to 
the Trust, at a salary of 400/. a year, and on the condi- 
tions stated. The position of Mr. Coyne, superintendent 
ot Works, was also considered, and it was resolved to 
make it clear in the minute of appointment of Mr. Wilson 
that Mr. Coyne be under the direction and control of the 
engineer for his (the superintendent’s) department. 


Institution of Engineers and Shipbuilders in Scotland.— 
The annual meeting of this Institution was held last night, 
Mr. John Inglis, President, in the chair. On the motion 
of the chairman, the treasurer’s annual financial statement 
was approved of. It showed the Institution to be in a 
flourishing state. Regarding the medals, the chairman 
stated that the council had carefully considered what 
awards should be made at this time on account of papers 
read during session 1892-93, and they had agreed to re- 
commend that the Institution and railway engineering 

old medals should not be awarded. Two mem- 

rs were named for the marine engineering medal, 
and the choice of che meeting fell on Mr. Sinclair 
Couper for his paper on ‘‘ The Return Tubular Boiler for 
High Pressures,” and Mr. W. Carlile Wallace was 
awarded a premium of books on account of his paper on 
“Some Causes of Failure in Tunnel Shafting.” Book 
= were also voted to Messrs. John Barr and 
{. G. Carey. Subsequently the annual elections took 
place. Two vacant vice-presidentships were filled by the 
election of Mr. Henry A. Mavor and Mr. James 
Rowan; and vacancies in the Council were filled 
by the election of Mr. W. Carlile Wallace, Mr. 
A. 8S. Biggart, Mr. Lindsay Burnet, Mr. D. J. 
Dunlop, and Mr. D. C. Hamilton. The remainder of 
the evening was taken up with the adjourned discussion 
on Mr. Arnot’s paper on ‘‘ The Glasgow Corporation 
Electric Light Supply.” It was a well-sustained and 
highly interesting discussion, The speakers were Mr. 
William M‘Whirter, Mr. H. A. Mavor, Professor Jamie- 
son, and Mr. Sam Mavor. A very effective reply was 
made by the author. The President closed with a few 
remarks, and then dismissed the members for the summer 
recess, the next session beginning in the month of October. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Electrical Welding.—Oa Tuesday night Mr. T. Scott 
Anderson gave an address in Sheffield on electrical weld- 
ing. The Benardos process, which is, perhaps, better 
known as the are process, was shown by experiment. The 
arc was first made in a tank of weter, showing how readily 
it could be applied in difficult vlaces. This particular 
welding process is largely used in Sheffield for a variety 
of purposes, Another method used for welding, and also 
for case-hardening, was shown. Here the action is based 
upon the law of electrolysis, a liquid being split up 
into its constituent gases, one of which attacks 
the metal to be heated, and covers it with a close 
tilm of gas, thus rendering it a bad electrical conductor. 
This is done in a moment, and at once the metal is heated 
to a forging point. If the current is then cut off, the film 
of gas disappears, and the same liquid can be used for 
hardening purposes. The speaker said the heat was 


under perfect control, and any metal could be heated to 
any required temperature. A large number of articles 
treated under the system were exhibited. 


New Colliery Field.—A new coalfield is about to be 
developed in the immediate district of North Nottingham- 





shire, and ib promisesto have an important bearing on the 
prosperity of the district. Coal has been found in the 
neighbourhood of Misson much nearer to the surface than 
at any of the pits now being worked in the county. 
The seam is ascertained to be of unusual thickness and 
of excellent quality. Railway communication is neces- 
sary before the coalfield can be successfully worked, and 
sometimes this difficulty is not easily surmounted. There 
will be no obstacle in the present instance, for the London 
and North-Western Railway Company has offered to 
construct a line at its own cost to tap this coal. It is 
proposed that this new line shall run direct from North- 
ia through Nottingham, Retford, and Misson, to 
ull, 


Iron and Steel.—During the past week there has been 
a slight improvement in connection with some of the 
eavy trades, but it is not very material, as the only 
result is bar iron of guaranteed quality is realising 5/. 103. 
per ton, and marked descriptions 7/. It is impossible for 
sheet manufacturers to close with orders at present prices, 
Staffordshire manufacturers even refusing those for export 
at present rates. In the Bessemer steel trade the heaviest 
weight of orders is on account of railway and marine 
material, the former on home and East Indian lines, and 
the latter for Government and private firms. Prices for 
guaranteed qualities of engine tyres run from 12/. 10s. 
per ton upwards, according to section; carriage and 
wagon tyres, 10/. per ton; axles, 6/. 10s. Bessemer 
billets keep down in price, selling slowly at 5/. 103. per 
ton ; Siemens acid steel, (/. Increasing orders are coming 
from the Continent for crucible cast tool steel from 40/. to 
701. per ton, but in other directions trade is falling off. 


Coal.—Reports come from ali sides of the district that 
sales are falling off and pits «re being put on restricted 
time. Rates are not falling at present, but on every hand 
there ce to be preparation for a crisis in the summer 
months, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—-Yesterday the weekly 
market here was only thinly attended, and business was 
by no means brisk. Inquiries, however, were fairly 
numerous, and sellers of pig iron were firm in their 
quotations. The olen to the continued reduction 
of stocks and the satisfactory shipments, and opined 
that prices were likely to advance. Buyers were back- 
ward. Producers, asa rule, would not sell No. 3 Cleveland 
pig iron under 36s. 3d. for early f.o.b. delivery, and 
that price was realised. For special brands higher figures 
were paid, a transaction occurring at 36s. 104d. for a 
named brand. Buyers reported that they had pur- 
chased small lots of No, 3 from merchants at 36s. 
The lower qualities were as scarce as ever, and very 
firm in price. No. 4 foundry was hardly obtainable, 
and in some cases sellers had to substitute No. 3 for it, 
the price paid’ being 363. Grey forge realised 353. 9d. 
There was not a great deal doing in Middlesbrough 
warrants, and they were steady throughout the day, 
opening at 35s. 104d., and closing 35s. 10d. cash buyers. 
East coast hematite pig iron was rather easier, owing 
to competition from other districts where producers are 
not so well off for orders as they are here. Nos. 1, 2, 
and 3 were said to have sold at 443. 9d. for early 
delivery, but 453. was generally asked. Spanish ore was 
steady and unchanged in price. To-day our market was 
hardly altered. Prices of makers’ iron were the same 
as Trigenn i but Middlesbrough warrants went to 
35s. 11d. cash buyers. 


Manufactured Iron and Steel.—Dulness still charac- 
terises the manufactured iron and steel trades, and con- 
siderable apprehension is felt with regard to the future. 
Most of the establishments still keep pretty well em- 
ployed on old contracts, but new orders are very difficult 
to secure, and unless fresh work comes to hand shortly, 
some firms will be unable to keep as fully occupied as at 
present. Common iron bars are quoted 5/.; best bars, 
51. 10s.; iron ship-plates, 4/. 1738. 6d.; iron ship angles, 
41, 123. 6d.; steel ship-plates, 5/. 23, 6d.; and steel ship- 
angles, 4/. 17s. 6d.—all less the customary 24 per cent. 
discount for cash. Steel rails are weak in price, although 
producers are very unwilling to reduce their rates, stating 
that cost of a prohibits their doing so. Heavy 
sections might be bought at 3/. 12s, 6d. net at works. 


Dispute in the Northern Steel Trade.—The Standing 
Committee of the Board of Conciliation and Arbitration 
for the Manufactured Iron and Steel Trade of the North 
of England met at the offices of the Stockton Malleable 
Iron Company to consider a difficulty caused by the 
lifters in the steel plate mill, who, supported by the 
shearmen and forkers, had struck against a decision of 
the Board. The following resolution was unanimously 
passed: ‘* This eg of the Standing Committee, 
after hearing the whole of the evidence with regard to the 
dispute in connection with the Malleable Steel Plate 
Mill, namely, shearmen, forkers, lifters, &c., decides 
that the action of the lifters in refusing to accept the 
award of the Standing Committee, and in giving 
legal notice to terminate their contract and service with 
the firm, have placed themselves outside the pale of the 
Board of Conciliation, and have no claim either upon the 
firm, or for the services of the Board, and further with 
regard to the shearmen, forkers, &c., who supported the 
legal action of the lifters by refusing to continue at work 
(as given in evidence by them before the Cen 
unless the said lifters were reinstated, have forfei 
their right to continue in the service of the firm, and that 
the firm are at perfect liberty to engage such men 
as they think fit and proper, to take the place of 








the said shearmen, forkers, &c., and that any man 
is justified in accepting the positions vacated by 
them. This Committee feels that it is its bounden 
duty, in accordance with rule and principle, to 
render to the Malleable Company all the assistance 
in its power, to enable them to fill the places of the men 
who have repudiated the principles of conciliation and 
arbitration, and tried to force back upon the firm men 
who had severed their connection by a _ notice, and 
refused to be governed by the decision of the Board.” 


Cleveland Miners and Their Wages.—A deputation from 
the Cleveland Miners’ Association met the Cleveland 
mineowners at the offices of the owners, Middlesbrough, 
yesterday. Mr. David Dale presided. The application 
made at the meeting on March 6 for a general advance 
of 74 per cent. was renewed; also the application for an 
advance of 4d. per ton for machine fillers. With refer- 
ence to the owners’ offer, made at the last meeting, to 
somewhat abate the price charged for powder, the ques- 
tion of the mode of dealing with the matter of powder 
was stated to be still under consideration by the miners. 
The owners said that nothing had occurred since the last 
meeting to warrant any different reply from that which 
they then gave the men, when they were obliged to refuse 
any general advance. In regard to the powder, the 
owners said that such reduction as might be made in the 
machine powdercould be applied for the benefit of the 
machine fillers. The hand miners would themselves get 
the henefit of the reduction in powder. The owners were 
willing to leave to open arbitration the general wages 
question. The deputation retired, promising to lay the 
reply of the owners before the men. 


The Fuel Trade.—Fuel generally is steady. At New- 
castle best Northumbrian steam coal is 10s. f.o.b., and 
small steam 4s. 9d. Bunker coal is dull, at from 63. 9d. for 
unscreened f.o.b. in Tyne Dock. Gas coal is quiet, with 
alimited demand. Here average blast-furnace coke is 
12s, = delivered at Cleveland works, and the demand 
is good. 


NOTES FROM THE SOUTH-WEST. 

The Rhymney Valley.—The steam and house coal col- 
lieries of this valley are well employed, and traffic on the 
Rhymney and Brecon and Merthyr Railways is increasing. 
The tin trade of the Western Valley is depressed. 


A Tug for Portsmouth.—The Lords of the Admiralty 
have ordered from Messrs. Barclay, Curle, and Co., of 
Glasgow, a tug for use at Portsmouth, and to be called 
the Dromedary. She has been designed by Mr, W. H. 
White, C.B., Siumee of Naval Construction, and she is 
to be completed during the present year: Her dimensions 
are: Length, 144 ft.; breadth, 27 ft. 3in.; mean load 
draught, 10 ft. 9 in. ; displacement at load draught, 680 
tons. Her engines, which are also to be supplied by 
Messrs. Barclay, Curle, and Co., are to be capable of 
developing, with natural draught, 1250 horse-power indi- 
cated. She will cost 26,305/., of which sum 13,755/. will 
be expended upon her machinery. 


The Severn —The steamer Emily, from Cardiff to Wor- 
cester, arrived at Gloucester on Tuesday. She is 69 tons 
register, her dimensions being 130 ft. long, with adraught 
of 10 ft. 6in. The latter being too deep for the Severn 
navigation, she had to have her cargo adjusted at 
Gloucester. 


Torpedoes at Devonport.—Since 1884, when the Defence 
was established as a torpedo dépét at Devonport, the 
Lords of the Admiralty have been negotiating with 
Colonel Pole-Carew, lord of the manor of Torpoint, with 
a view to securing a portion of the foreshore at Wearde 
Quay, near Saltash, for the purpose of extending the tor- 
pedo dépét, so as to increase the facilities for instructing 
seamen in torpedo work. About two years since arrange- 
ments between the Admiralty and Colonel Pole-Carew 
were practically completed, but owing to an unfortunate 
dispute over a ferry question, they fell through. As, 
however, it was absolutely necessary that the torpedo 
dépét should be extended, the Lords of the Admiralty 
renewed negotiations, and they have now acquired a piece 
of land 150 yards in width to the left of Wearde Quay, 
and extending from the foreshore to an embankment of 
the Great Western Railway. The new works will include 
a pier, a boat-house, torpedo stores, and an observing 
station. 


Cardif.—The demand for the best steam coal has been 
retty good, but secondary qualities have been neglected. 
he best descriptions have made 11s. 9d. to 123. 3d. per 

ton, while lower grades have brought 11s. to 11s. 6d. per 
ton. The demand for household coal has become much 
reduced; No. 3 Rhondda large has made lls. 3d. to 
lls. 6d. per ton. Foundry coke has been quoted at 17s. 
to 17s. 6d. per ton, and furnace ditto at 15s. 6d. to 
16s, 6d. per ton. The iron ore trade has been moderately 
active. The manufactured iron and steel trades have 
shown little change, but there has been rather a better 
inquiry for steel rails and steel sleepers. Heavy section 
steel rails have made 3/. 12s. 6d. to 3/. 15s. per ton, while 
light section ditto have brought 4/. 103. to 4/. 12s, 6d. 
per ton. 

The “‘ Prince George” and the “ Cwsar.”—The dock- 
yard authorities at Portsmouth have been informed by 
the Lords of the Admiralty that the line-of-battle ships 
hitherto known as Nos. 1 and 4, and which are to be laid 
down under the new programme, are to be named the 
Prince George and the Czesar. 


Gloucester.—The engineering trade of Gloucester is 
reported to be fairly active. A similar report is made 
with respect to wagon and carriage building. 

_ Newport Docks.— The directors of the Newport 
(Alexandra) Dock Company contemplate the early erec- 
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tion of further hoists at the new South Dock for the 
shipment of coal, in view of a recent accession of shipping 
trade at Newport. 

Barry Railway.—It was announced during a discussion 
at a special meeting of the Barry Chamber of Trade on 
Monday that as soon as the new dock at Barry has been 
constructed, and an additional railway run across the 
new dam over Barry Harbour, it is the intention of the 
Barry Dock and Railways a ag to provide for 
Atlantic trade, not only for bunkering liners, but also for 
shipping passengers, mails, &c. 

Visit to the Ebbw Vale Works.—On Tuesday, April 24, 
Lord Stalbridge, the chairman, and other officials of the 
London and North Western Railway Company paid a 
visit to the Ebbw Vale Iron Works. The party first 
inspected the Victoria blast furnaces, and thence pro- 
ceeded to the steel works, after which they were enter- 
tained to luncheon at Ebbw Vale House. 





CaTALOGUES.—Messrs, Lumby, Son, and Wood, Limited, 
of Halifax, have sent us a copy of their new catalogue of 
boilers for heating purposes and for steam raising. A 
very large variety of these are illustrated and described, 
prices being added in every case. The catalogue is of 
very convenient size and excellently printed. 





Six New British Cruisers ORDERED.—The Admiralty 
have this week given out the contracts for the six protec- 
tive deck cruisers included in this ree naval programme. 
Two are to be constructed by the Fairfield ore) and 
two by the London and Glasgow Company, both of Glas- 
gow, and the remaining two by the Naval Construction 
and Armaments Company, Barrow-in-Furness—all firms 
having previous experience of Government work. These 
vessels are to be 350 ft. long, 54 ft. beam, and at 20 ft. 
6 in. draught will displace 5600 tons. They are therefore 
much larger than the Apollo class, and embody several 
improvements in iy They have a greater freeboard, 
more coal endurance, having bunker capacity for 550 tons 
instead of 400 tons. —- will have five 6-in. and six 4.7-in. 
as well as several smaller quick-firing guns, while the 
Apollos had only two 6-in. quick-firing guns for bow and 
stern chasing, in addition to the smaller guns. The 
engines will 3 of slightly greater power—9600 indicated 
horse-power under forced draught, giving a speed of 
19.5 knots, and under natural draught 8000 indicated 
horse-power, giving a speed of 18.5 knots. 





Tue Eneineertna Socrety.—At a meeting of this 
Society held on Friday, April 20, Mr. Makovski de- 
livered his presidential address on ‘‘ Electric Railways 
and Tramways.” He commenced his paper by dividing 
the methods of conducting into three primary divisions, 
the overhead, the side rail, and the centre rail system. 
Each of these divisions could be subdivided by employing 
a separate rail for return current ; he also mentioned that 
a variation of the last method was to have a centre rail in 
a conduit under the . Of the first system he took 
the Molding Bouhl Railway as a type, an 
inverted tube with slit used in connection with the boat 
for carrying the current, which he also described. Next 
followed descriptions of the trolley wheel contact with 
overhead solid wire, and Mr. C. T. Brain’s method of 
inclosing the conductor in a conduit with a cover, which 
is of steel, and raised and lowered by rails on the contact- 
maker. Mr. Makovski then gave details of the City and 
South London plant, more particularly the direct driving 
motors in which the armatures are wound upon the axles. 
The Portrush Railway, in which the motive power is 
obtained through turbines, and the Mont Saléve Rail- 
way, were then described, The latter is a rack railway 
with a gradient of lin 4. Next followed some interestin 
details respecting the relative merits of overhead an 
other conductors, also of direct as opposed to on driv- 
ing. A lively discussion then ieleoal te which Messrs, 
Highfield, Lawrence, Cobb, Matthews, and others took 
part. The meeting then terminated with a hearty vote 
of thanks to Mr. Makovski for his interesting paper. 





Burrer Stop Cotiision; Lonpon Roap Srarion, 
Mancuester.—On February 26 last, as the 3.52 p.m. 
passenger train from Stockport was entering the Londonand 
North-Western Railway Company’s London-road station, 
Manchester, it slightly collided with the hydraulic buffer 
stops on No. 3 platform line. Four passengers complained 
of slight injury, but no damage was done either to the 
train, the buffer stops, or the permanent way. Major 
Yorke attributes this collision to an error of judgment on 
the part of the driver in bringing in his train too fast. 
Owing to the tank engine running bunker first, it was not 
possibletoapply sand tothedriving wheels, which may have 
contributed to the mishap. He notes with satisfaction 
that the London and North-Western Railway Company 
do not permit the use of the continuous brake for stoppin 
at a terminal station except in cases of emergency, whic 
is in accordance with the recommendations of the Board 
of Trade’s officers for some years past. He, however, 
suggests that, in order to avoid any implication that 
drivers are permitted to use their continuous brakes, the 
words in italics in Rule 14 of their instructions to guards, 
as given in the appendix to the working time book, 
should be omitted. ‘They run as follows: ** Guards must 
in all cases use their hand brakes to assist in stopping 
trains on approaching terminal stations, bay sidings, or 
principal stations, and must not rely on the drivers 
pulling up trains by the means of the vacuum brake.” It 
is to be hoped that before long all tank engines used for 
passenger train service will be fitted with duplicate sand 


Pipes, so as to be available whichever way they may be | of that vitiated is washed and cooled before admission in| trials 
running. 
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MISCELLANEA. 

Mr. G. F. Deacon, M. Inst. C.E., has accepted the 
presidentship of Section IT., ‘‘ Engineering and Architec- 
ture,” of the Sanitary Institute Congress at Liverpool, 
commencing September 24. 


At the last meeting of the Birmingham Association of 
Mechanical Engineers, a paper on ‘“*The Modern Gas 
Engine” was read by Mr. E. Rollason. On Monday last 
a party consisting of members of the Association paid a 
visit to the Cannock and Rugeley Collieries. 


At the Royal Institution on Thursday next, May 3, 
Professor Dewar will begin a course of lectures on ‘‘ The 
Solid or Liquid States of Matter,” and on Saturday, 
May 5, Captain Abney will deliver the first of the 
Tyndall lectures on ‘‘ Colour Vision.” 


With the enormous extension of the electric lighting 
industry an addition to the world’s supply of india-rubber 
is of interest, and it is, therefore, noteworthy that the 
Government of Madagascar have granted a concession of 
225 square miles of rubber-bearing land to the Hon. J. L. 
Waller, formerly United States Consul in that country. 


After the epidemic of typhoid at Worthing last year, 
the corporation gave a free hand to Mr. Mansergh in the 
matter of town drainage, and are busily engaged in 
carrying out his recommendations. The water suppl 
is now being obtained from new tube wells a mile nort 
of the town, the water from which is certified by Dr. Klein 
to be of an exceptionally pure character. 


The boat supplied to the hydrographic surve rt; 
for the Niger built of an alloy a pene en gp | 
though 40 ft. long by 9 ft. broad, and displacing 11 tons 
when loaded, weighs, itself, only about 2 tons. The boat 
is built in 16 sections to facilitate carriage. Its draught 
a ae 1 ft. 44 in., very shallow waters can be passed. 
The boat is rig with three lateen sails. It was con- 
structed at Paris by M. Lefebre. 


The Gold Car system of heating carriages by steam 
from the engine, which has been in operation upon the 
Manchester, Sheffield, and Lincolnshire Railway, is now 
about to be adopted throughout upon the system of the 
Manchester South Junction and Altrincham Railway, 
which runs between Manchester and Bowdon, and the 
carriages wi!l be fitted up in time to be brought into use 
next winter. 


A large bridge is being built for the ‘‘ Kronholmsvandel,” 
at the town of Hernésand, in Sweden. It will have to 
serve both for railway, carriage, and passenger trattic, 
and will connect the town, which is built on an island, 
with the shore. The bridge, which will be ready in the 
course of the approaching summer or autumn, will be 
built exclusively of best Bessemer steel, and have three 
spans. The length will be 334 ft., and the height above 
the water will be 97 ft. 


The Aldershot Water Works Company, which has for 
many years past obtained its supply by the coupled tube 
well system, is now about to erect a new pumping station 
to supply the increased demands of the district, and 
essrs. Le Grand and Sutcliff, hydraulic engineers, Lon- 
don, have just completed a 10-in. artesian tube well 320 ft. 
deep. This forms the second of a new series of coupled 
tube wells, and these two yield a supply of 300,000 
gallons per day of 10 hours, which will beample to meet 
increased requirements, 


The traffic receipts for the week ending April 15 
on 33 of the principal lines of the Uni Kingdom 
amounted to 1,434,326/., which was earned on 18,522? 
miles. For the corresponding week in 1893 the receipts of 
the same lines amounted to 1,367,682/., with 18,316? miles 
open. There was thus an increase of 66,6440. in the receipts, 
and an increase of 236 in the mileage. The aggregate 
receipts for 15 weeks to date amounted on the same 33 
lines to 20,637,181/., in comparison with 19,913,990/. 
for the corresponding period last year; increase, 723,191/. 


The Government of Holland invited last year plans 
and tenders for the construction and delivery of the 
motive power for the new sea locks of Ymuiden, the sea- 
port of Amsterdam. The plant was to consist of the 
machinery for 12 lock gates, 24 sluice valves in these 
grtes, 12 sluice valves for bypasses, and 12 capstans. 

achinery for the lighting by electricity of the sur- 
roundings of the locks was also to be provided. The 
subscribers were at liberty to tender either for electric 
or hydraulic machinery. In all some 13 plans were 
submitted, viz., eight for hydraulic machinery, four 
for electric machinery, and one for compressed air 
machinery. The Government has now decided that none 
of the plans submitted are entirely satisfactory as they 
stand, but have nevertheless purchased the following 
schemes: For electric machinery: 1. The plans of 
Messrs. Gebrs. Figee, engineers, at Haarlem, and Mr. 
P. H. ter Meulen, electric engineer, at Amsterdam, agent 
of the Electrizitiats-Actiengesellschaft, formerly Messrs. 
Schuckert and Co., at Neurenberg, Germany, for the sum 
of 1200 guilders. 2. The plans of Messrs. Siemens and 
Halske, of Berlin, for 700 guilders. For hydraulic machi- 
nery: 1. The plans of Messrs. C. Hoppe, engineers, at 
Berlin, for 1200 guilders. 2. The plans of Sir W. G. 
Armstrong, Mitchell, and Co., Limited, at Newcastle- 
upon-Tyne, for 700 guilders. 

From the report on the heating and ventilation of the 
Houses of Parliament by Mr. James Keith, C.E., it appears 
that there is room for much improvement in this respect. 
As at present arranged, flues lead from the ceilings and 
upper parts of the rooms, corridors, &c., to upcast shafts 
in the main towers, at the bottom of which coke fires are 
kept burning. The air which comes in to take the place 





| summer, and heated by steam pipes in winter. In the 





Commons debating chamber itself, fresh air is blown in by 
a fan, so that, in spite of the aspirating flues in the ceiling, 
there is always a small plenuminthechamber. In foggy 
weather the air is filtered before admission. The general 
plan of the ventilation is not bad, but in practice it has 
proved inadequate. The use of fires to obtain the draught 
necessary to remove the vitiated air causes the ventilation 
to vary with the outside temperature, and it is thus better 
in winter than in summer. r. Keith also objects to the 
heating of the air by steam pipes, hot water being pre- 
ferable both from an economical and a hygienic point of 
view, and owing tothis the atmosphere of the rooms is as 
uncomfortable in winter as it is in summer, in spite of 
the better ventilation in the former season. In the 
Commons debating chamber the air blown in by the fans is, 
it appears, badly distributed, so that the members occupy- 
ing the side and end benches are kept in a vitiated atmo- 
8p ere. As remedies Mr. Keith suggests the substitution 
of fans for the coke fires, the adoption of additional outlet 
shafts, and the substitution of warm water heating for the 
steam pipes now used. 


Ina paper read by M. Victor Popp, of Paris, before the 
recent meeting of the Tramways Institute, the author 
stated that ene compressed air is used for 
ropulsion on the Nantes tramways and on the line from 

aris to Nogent-sur-Marne. On the latter line each car 
is fitted with nine storage reservoirs fixed underneath the 
car body. These reservoirs are made of steel, and the 
air is stored in them at a pressure of 100 lb. to 176 lb. 
per square inch. Three of the reservoirs form an inde- 
pendent high-pressure store, serving as a reserve in 
cases of emergency. The air is heated on its passage 
to the motors by hot water, of which some 44 gallons are 
carried in the car. At starting, this water has a tempera- 
ture of 300 deg. to 320 deg. Fahr. The cars seat 50 pas- 
sengers, and weigh upwards of 11 tons empty andl of 
14 tons full. Sufficient air is carried to run 12 miles 
with a single a on the level, but owing to the 
heavy es on the Nogent line one charge suffices 
for but 8% miles, the consumption of air being 35 lb. 
per mile on the grades and about 24lb. per mile on 
the level. The objection to this system of traction, M. 
Popp states, is the great weight of the reservoirs, which 
aggregate some 4 tons. By providing for the automatic 
recharging of these reservoirs at feeding points dis- 
tributed along on the line, M. Conti has succeeded 
in reducing the weight required very materially. 
M. Conti uses an air pressure of 44 lb. only, and hence 
re-heating of the air is not required. he feedin 
points are placed at intervals of about 14 miles, an 
the car as it runs over the points automatically makes 
connection with mains —_ ied from a central station. 
A stop of a few seconds only is required to fill its reser- 
voirs, after which the car is ready for another run of 
14 miles. 








Surprinc at New York.—Of the 55,768,000 bushels of 
grain exported from New York during 1893, not a bushel 
was carried in an American vessel. 





MacapamisepD Roap Scaririers: Errata.—In our 
article on this subject, on page 486, there are one or two 
misprints which are almost self-evident. At the 
end of the second a> it is said 300 to 400 
superficial yards may be done “‘per day.”’ It should have 

m per ios as the next sentence would indicate. 
Again, later it is stated that by using a scarifier there was 
a saving of 25 per cent. in remetalling, and where 400 
tons were used in a year this was a great considera- 
tion. This should have been 400 tons were saved in a 

ear. In Messrs. Vosey and Hosack’s machine, it may 

added, the scarifying tools in the barrel require no 
sharpening, and when worn out are replaced by a new 
seb. 





Gun Trrats or H.M.S. “St. Gzorcs.”—The first- 
class cruiser St. George, the last vessel of the type com- 
pleted under the Naval Defence Att, got under way 
from Spithead on Tuesday morning for the trial of her 
eee and gun mountings. The ship was in 
command of Capt. Burwell, the firing was under the 
superintendence of Capt. Beaumont, and among others 
in attendance at the trials were Capt. Sir dwin 
Walker, Capt. Drury, Commander Peirse, and Mr. 
Organ, from the Admiralty, Mr. Jones, of Woolwich 
Arsenal, and Mr. Donn, of the Elswick Ordnance Fac- 
tory. The armament of the St, George consists of two 
22-ton 9.2 in. guns, one mounted forward and the other 
aft; ten 6-in., twelve 6-pounder, and five 3- pounder quick- 
firing guns; and seven Maxim .45-in. machine guns, 
The mountings of the small quick-firers were success- 
fully tested during the progress of the ship to the 
Nab Light. Two rounds of cordite charges weigh- 
ing 13 lb. each were afterwards fired from the 
6-in. guns on the upper and main decks at eleva- 
tions of 1 deg. and 10 deg. respectively. The recoils 
varied from 11? in. to 13 in. The heavy guns are 
carried upon ordinary pivot mountings, having their bases 
flush with the deck, and consequently exposed to the 
fire of an enemy. In the new mountings designed for 
guns of the same nature the bases of the shields will be 
protected by raised belts formed of 6-in. armour. Two 
rounds were fired from the forward gun, the first with 
a reduced charge with 1 deg. of depression, and the second 
with a full charge with 10 deg. of elevation, or 5 deg. 
below the maximum. The recoils were 2 ft. 84 in. and 
2ft.9in. The same test was applied to the after gun— 
first round (reduced), horizontal, 2 ft. 8? in. recoil ; 
| second round (full), 10 deg. elevation, 2 ft. 84 in. recoil. 
| Not a single misfire occurred during the firing, and the 

off without a hitch of any kind. The ship 
| returned into harbour in the afternoon. 
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NOTICE. 
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Publisher of ENGINEERING. 
Owing to the retirement of Mr. Charles Gilbert, 
nicati for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 








NOTICES OF MEETINGS. 


Tue INsTITUTION OF CiviL EN@ingsRS. — Ordinary meeting, 
Tuesday, May 1, at 8 p.m. Paper to be read with a view to 
discussion : ‘‘The Manufacture of Briquette Fuel,” by Mr. William 
Colquhoun, Assoc. M. Inst. C.E. At this meeting the monthly 
ballot for members will be taken.—Extra meeting, Thursday, 
May 3,at Sp.m. The second ‘‘ James Forrest” lecture, ‘‘ The 
Relation of Mathematics to Engineering,” will be delivered by 
Dr. John Hopkinson, F.R.S., M. Inst. C.E. ‘ 

Tue IRON AND SteKL INstITUTE.—The annual meeting will be 
held at the Institution of Civil Engineers, 25, Great George- 
street, London, on Wednesday and Thursday, May 2 and 3, com- 
mencing at 10.30 a.m. After the presentation of the Bessemer 
Gold Medal for 1894 to Mr. John Gjers, and the address of the Pre- 
sident, the following papers will be read and discu: : 1. “On the 
Physical Influence of Certain Elements upon Iron,” by Professor 
A. O. Arnold. 2. ‘On the Analysis of Steel,” by Mr. H. K. 
Bamber, F.I1.C. 3. ‘On the Capacity and Form of Blast Fur- 
naces,” by Mr. William Hawdon. 4. ‘On Scandinavia as a Source 
of Iron Ore Supply,” by Mr. Jeremiah Head, M. Inst. C.E. 5. ‘‘ On 
the Application of Electricity as a Motive Power in the Iron and 
Steel Industries,” by Mr. D. Selby-Bigge. 6. ‘‘On the Walrand 
Process,” by Mr. G. J, Snelus, F.R.S. (Vice-President). 7. ‘* On 
Methods of Preparing Surfaces of Iron and Steel for Microscopic 
Examination,” by Mr. J. E. Stead, F.I.C. 8. ‘‘ On the Relations 
between the Chemical Constitution and Ultimate Strength of 
Steel,” by Mr. W. R Webster. 

Society or Arts.— Monday, April 30,at8 p.m. Cantor lectures. 
‘*Typewriting Machines,” by Me. Henry Charles Jenkins, A.M. 
Inst.C. E. Lecture I.—Writiog and Printing Machines—Machines 
at the 1851 Exhibition for the use of the Blind--Elementary 
Forms of Typewriters—Early attempts to construct practical 
machines by Hughes, Wheatstone, Foucault, Beach, and others. 
—Wednesday, May 2, at 8 p.m. Twentieth ordinary meeting. 
‘* Nickel,” by Mr. A. G. Charleton, A.R.S.M. Professor W, U. 
Roberts-Austen, C.B., F.R.S., will preside. 

Tue Surveyors’ InstiTvTION.—Monday, April 30, when a paper 
will be read by Mr. Harold Gritfin (Fellow), entitled ‘‘ Weekly 
rt al as an Investment.” The chair to be taken at e‘ght 
o'clock. 
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SANITATION IN INDIA. 


Tue life of the ardent sanitarian is filled with 
disappointment. In spite of his repeated warnings, 
people are content to live, and do live, under con- 
ditions which he denounces as fatal to their exist- 
ence. Rather than face the temporary inconvenience 
of having their habits disturbed and their houses 
upset, they will persistently ignore bad ventilation, 
foul smells, and leaky drains. They prefer to run 
risks to their health rather than expend time and 
money in removing the dangers that surround 
them. It is not that they dispute the teachings of 
science, but that they are disinclined to pay—either 
in cash or personal inconvenience—for the reforms 
that it preaches. When they can obtain benefits 
at the expense of other people, they are ready 
enough to demand them. ‘They expect water com- 
panies to expend millions in securing an imma- 
culate source of supply, while they feel aggrieved 
if it be pointed out to them that they habitually 
breathe an atmosphere tainted with sewer gas, for 
want of a few pounds spent on traps and ventilat- 
ing pipes. If this be soin this country, where the 
advantages of sanitary surroundings are better 
understood than in any part of the world, and where 
the errors of the past are freely admitted, how 
appalling must be the task of those who seek to intro- 
duce new ideas and better methods into a land like 
Hindustan, where every man expects to follow the 
vocation of his father, live the same life and die 
the same death, and is quite content to doso. If 
the Imperial Government had unlimited funds at 
its disposal, the matter would be difficult enough to 
engage its energies for a century, but, unfortunately, 
it is exceedingly poor, and reforms must be paid for 
by those whom they concern. When it is remem- 
bered that 4d. per day is reckoned good wages by 
millions of Hindoos, it is indeed difficult to see 
how the funds can be obtained to improve 
the surroundings of their dwellings. That they 
are in need of a very radical change is shown by 
the most interesting paper on ‘‘ Municipal and 
Village Water Supply and Sanitation in the North- 
West Provinces and Oudh,” read yesterday by Sir 
Auckland Colvin, K.C.S.I., K.C.M.G., C.LE., 
before the Indian Section of the Society of Arts. 
He said: ‘‘ They [the hamlets] lie for themost part 
on the flat land, or a little raised above it, scorched 
alternately by sun and drenched by continuous 








rain, in entire disregard of all sanitary care ; their 
occupants drinking from the pond in which they 
bathe and in which their cattle wallow, surrounded 
by the refuse of their daily lives, far from the eye 
of the English officer, and, if coerced at all into 
cleanliness, to be coerced only by the ever itching 
palm of the underling .. . . little less opposed 
than themselves to the régime of sanitary regula- 
tions.” In the portion of India dealt with in the paper 
there are 41,600,000 persons scattered over 106,000 
villages and 241,194 inhabited sites, many of the 
latter of which, at any rate, answer to the above 
description. No wonder the author said: ‘‘It is these 
rural tracts, this innumerable firmament of hut 
and hamlet (the village houses numbering over 
7,000,000), scattered over a total area of 112,612 
square miles, where no eye can hope at all times to 
see, no hand to penetrate—whose millions call for 
sanitary aid, but whose poverty makes it imprac- 
ticable, that are the despair of the sanitary re- 
former.” It is, however, consoling to remember that 
they have no drains in which sewer gas can generate, 
and no pipes to lead it into their dwellings. 

In spite of the stolid conservatism of their dis- 
positions, the natives of the North-West Provinces 
will accept improvements that are put in their 
way. They will drink pure water when it is 
provided for them, and they will ride in a railway 
carriage, in spite of caste distinctions, rather than 
keep to their old conveyanc:s. It is only the 
fanatic that prefers water direct from the Ganges, 
full of sand and vegetable matter, to the filtered 
fluid supplied by the water companies. Still they 
will not bear sensible interference with their habits 
—and this is particularly the case with the rural 
population—or increased assessment without deep 
discontent, and Sir Auckland Colvin emphatically 
warned his audience that it was better the rural 
population should live more or less in an unsanitary 
condition than in a condition of acute irritation 
and discontent arising from efforts to improve their 
sanitation. For hundreds of years the race has 
lived in this way, and must have gradually adapted 
itself more or less to its environment, so that the 
situation is not so bad as it seems at first sight. 

The North-West Provinces are, of course, not 
entirely rural. They contain large towns, such as 
Cawnpur, Benares, Allahabad, Agra, and Luck- 
now, with populations varying from 168,000 to 
273,000. Further, some of them, such as Benares 
and Allahabad, are visited by thousands upon 
thousands of pilgrims and devotees every year. 
Naturally practices that can be tolerated in the 
open country cannot be permitted in towns, where 
the density of population exaggerates every evil. 
We have found that in this country. Water and 
sewerage schemes were first carried out in large 
towns, and it is only recently that they have been 
extended to villages. Within the last few years 
great changes have been made in some of these 
Indian cities. The necessity was urgent, and the 
difficulties less than in the rural districts. Town- 
bred people are more receptive to new ideas than 
those of the country, and more accustomed to con- 
trol. Further, their numbers are relatively small, 
so that even if they resented reforms their discon- 
tent would not be a menace to the State. That 
there was need—and immediate need—of a change 
will be understood from Sir Auckland Colvin’s 
description of the water supply in many towns. 
‘* Wells, many of them in a state of neglect—wells 
used for bathing, into which the waste water in 
part returns—wella situated in the heart of crowded 
buildings—wells, of some of which the water in 
summer is half filth and mud, and in the rainy 
season receive through their gaping sides the poison 
from the soakings of the drainage lines which cross 
and recross them, are the chief sources of the 
drinking supply. . . . Analyses of the well water 
in each of these cities have proved that during many 
months of the year, few wells are fit for human use, 
while some are at all times poisonous.” 

It is satisfactory to learn that since 1888 the cities 
of Agra, Allahabad, Benares, Cawnpur, and 
Lucknow have successively undertaken, completed, 
and opened extensive schemes of water works, 
filtered water being first distributed in Agra in 
December, 1890; in Allahabad in March, 1891; 
in Benares in November, 1892; and in Cawnpur 
and Lucknow in this year. In all five cities the 
general features of the scheme are alike, though in 
Cawnpur and Benares, where drainage and drinking- 
water schemes are combined, the works are of greater 
extent. In all cases water is pumped at a selected 
position above the city from the contributing river, 
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to settling tanks, whence it passes into filter beds, 
and ultimately into a clear water reservoir. From 
thence it is taken up by a second set of engines 
and distributed in the city by means of mains and 
stand - posts. The amount distributed varies at 
present according to the popularity of the water ; 
the estimated amount may be taken at a minimum 
of 2,000,000 gallons, to a maximum of 4,000,000 
gallons daily ; but at present the water daily dis- 
tributed is believed in no case to exceed 1,250,000 
gallons. The daily consumption, apart from water 
for flushing surface drains or road-watering, is 
estimated at from 10 to 15 gallons per head in the 
native city, and 20 gallons among English residents. 
All parts of each city are not as yet included in the 
water distribution, either because, as at Lucknow, 
some parts lie across a river, or because, as at 
Benares or Agra, some are situated at so great a 
distance from the distributing centre that, before 
they can be included, the financial operations of the 
scheme must be watched and awaited. 

It is only comparatively recently that Indian 
municipalities have been able to raise funds for 
such works as these. In 1888 the Government of 
India propounded a scheme under which, for the first 
time in their history, municipalities were able to 
borrow from the provincial governments for works 
of general interest, such as drainage and water works. 
The period of repayment must not exceed twenty 
years asarule, andthirty yearsasa maximum. The 
money is allotted to the provincial governments by 
the Government of India, and is lent at 4 per cent., 
with 14 per cent. added as a sinking fund. If the 
present experiments prove successful, we may pos- 
sibly some day see the towns of India coming to Eng- 
land for loans. If the English investor could be 
assured of their financial stability, he would be 
ready to provide millions at 4 per cent., and at the 
same time have the satisfaction of knowing he was 
aiding in a patriotic work. The annual charge to 
meet interest and amortisation in each of the five 
large municipalities is 1 lakh, or 8 annas (half a 
rupee) per annum per head of the population, vary- 
ing from 3 annas per head in the city of Lucknow 
to Lrupee in Benares. The additional funds to meet 
the payments, so far as they are raised from resi- 
dents within municipal limits, have been met in 
some cases from readjustment of octroi duties, in 
others by house rating, and in some by both. A 
tax is also levied in some way on pilgrims, for whose 
benefit the works are partly undertaken. 

It is curious to note how in supplying one want 
we often create another. When all water has to be 
raised from wells or a river, and carried by hand, 
it is fairly easy to dispose of it after it has been 
polluted by household use. But as soon as it is 
supplied in abundant quantities by means of pipes, 
the old methods become quite inadequate for its 
disposal, and a system of sewerage is called for. 
Up to the present, Indian cities have followed 
what is here called the ‘‘ pail system ” of dealing 
with refuse, and which always excites the admira- 
tion of the theoretical sanitarian, who argues that 
excrete ought to be returned direct to the land to 
maintain its fertility. Those who have tried it 
generally entertain a very different view. Cer- 
tainly, if there is any place where it can be well 
carried out, it is in India, with its cheap labour and 
abundant soil. But there it seems to be full of 
difficulties, as is shown by the following extract 
from a joint report by Mr. Hughes and Surgeon- 
Major Hutcheson, written in November, 1892 : 


‘*Turning from the proposed system of underground 
sewers for the water-carriage of sewage, we regret to find 
that the Government of India advocates such a measure 
as the introduction of a system of hand removal of sewage 
by pails and tramways. Every available plot of land in 
the immediate neighbourhood of Cawnpur has been deeply 
and foully trenched for centuries, and it is, we learn, 
impossible to find land within measurable distance for the 
purpose of the disposal of suca sewage. The difficulties 
of such a system are enormous, chiefly in the discipline of 
the great army of carts and sweepers employed on this 
degrading work; probably not less than 4000 to 5000 
sweepers are at present employed in Cawnpur on it, with 
the result that 912,500 cubic feet per annum is carted to 
trenching grounds, and we estimate that not less than 
ten times this quantity is carried away to the sewers in 
street gutters, or soaks into the ground. The cost of cart- 
ing 912,500 cubic feet is now 26,500 ru per annum ; a 
complete system of hand removal, which would effectively 
deal with the total volume of the sewage in the Cawnpur 
municipality, would cost at least ten times this amount. 
The cost of the present, very imperfect, sewage removal 
is now something like 3 annas per h per annum. No 

reat and crowded city can be effectually purified by 
andling sewage; it has long since been abandoned by 


practical sanitarians, because the cost is excessive, and 
the result on the public health disastrous,” 


Extensive drainage schemes are in hand for 
Cawnpur and Benares. Of course the habits and 
ideas of the people do not permit of these being 
framed on English models at present. The public 
latrines are to be connected with the sewers, while 
the refuse matter from private houses will be re- 
moved in pails to central points, where it will be 
washed with water intothe sewers. The side drains 
will be freely flushed, the water being carried off 
by the sewers, and bathing platforms will be erected 
at various points for public convenience. It is a 
contested point in India whether sewage should be 
put on the land or turned into the rivers. Seeing 
that the Ganges contains, and probably always will 
contain, the remains of thousands of partly burnt 
bodies, and the unburnt bodies of all persons dying 
of cholera or small-pox, and of unmarried children 
under 12 years of age, and the bodies of certain 
religious ascetics, it cannot be urged that a little 
sewage will defile it. There is, however, no reason 
that a uniform system should be adopted. It is 
well known that if sewage be turned into a river of 
many times its volume it will completely disappear 
in a few miles. The saprophytic organisms rapidly 
reduce the matter to its elements, breaking up the 
compounds. Now it happens that there is no rural 
population living actually on the banks of the great 
rivers of the North-East Provinces, because these 
waterways become enormously swollen in time of 
flood, and extend over great widths. The large 
towns built upon them are at considerable distances 
apart. Hence it follows that there is little danger 
of the water being drunk before it has had time to 
purify itself. The difficulty of a sewage farm is 
that for some months in the year the land is 
deluged with rain, and does not need irrigation. 
No doubt in the dry season it would be very easy to 
dispose of the sewage of a large town or an area of 
moderate dimensions. Most pathogenic germs 
would die immediately in the fierce Indian sunlight, 
but not all. It would be an interesting subject of 
experiment to investigate the vitality of the bacilli 
of the epidemics most common in each district. 
In case they proved hardy, it would be running 
unnecessary risk to spread them over the fields 
to be dried and then carried back by the wind. 
Certainly river disposal, with or without preliminary 
precipitation, is the easiest and safest method of 
disposing of sewage when the river is of fair size, 
as it generally is in India. In flood time the rivers 
will take an unlimited amount of sewage. 

The Government of India is not leaving the 
municipalities entirely to their own resources. A 
sanitary board for the North-West Provinces was 
created in 1889 to collect and digest information 
and to conduct inquiry. It includes a sanitary 
commissioner and a sanitary engineer ; irrigation 
officers, district officers, the medical service, and 
finance are represented on it. During its five 
years of existence the board has occupied itself 
with such matters as projects for the drainage of 
tracts waterlogged by excessive irrigation; the 
improvement of birth and death registration ; and 
the application of sanitary measures to rural tracts. 
A chemical examiner, Mr. Hanken, has been 
appointed at Agra, and is arranging a laboratory. 
Mr. Hughes, M. Inst. C.E., is engineer to the 
board, and has carried out the various schemes. 

In the rural districts the sanitary board confines 
its operations, at present, to villages having 
not less than 2000 inhabitants, of which there 
are 1900. It is directing its attention to the survey, 
provision, and maintenance of a better water 
supply, and to provide for the protection of wells 
without serious annoyance to the people. The law 
empowers the district magistrate to carry out the 
measures necessary to preserve from contamination 
in such villages all wells used solely for drinking 
purposes ; to close all wells that are condemned ; 
and to assist in the construction of new wells. 
Power has also been given, in the case of preval- 
ence of a serious epidemic, to cause village sites 
to be changed ; to dispose of corpses by cremation 
or burial ; and to destroy infected material. Sir 
Auckland Colvin has done a valuable work in 
revealing to a home audience what is being done in 
the way of sanitation in India. Everything that 
increases our knowledge of, and interest in, that 
vast dependency is advantageous both to it and to 
us, and no blessing western knowledge could give 
to India could be as valuable as pure water. Bad 
water, says our author, is more fatal than alcohol 
and opium, and it would be well if he could divert 
some of the energy expended on the agitation 





against these two latter evils, to the more profit- 





able task of disseminating some moderate know- 
ledge of sanitation among the natives of India. 


PATENT AGENTS : THEIR REGISTRA- 
TION BILLS. 

THERE are now before the House of Commons 
two Bills dealing with the registration of patent 
agents, one introduced by Mr. Warmington and 
others, and promoted by the Chartered Institute of 
Patent Agents, by which body, greatly to the public 
benefit, the register has been well kept under the 
Act of 1888 and Board of Trade Rules ; the other 
introduced by Mr. A. Gibbs and others, and pro- 
moted by a body styling itself the Society of Patent 
Agents, as to which very little appears to be known, 
and which at any rate has yet to prove that its 
constitution is such as to give weight to its proposals. 
As the whole question is one of considerable public 
importance, we are induced to say a few words 
about it. 

In 1864, the late Mr. Hindmarch, Q.C., F.R.S., 
in a report made by him as a member of the Royal 
Commission appointed to inquire into the working 
of the law relating to letters patent for inventions, 
said: ‘*As every person who can obtain employ- 
ment is at liberty to act as a patent agent, the 
consequence has been that grossly incompetent and 
fraudulent persons have acted as patent agents, to 
the great loss and injury of unwary inventors 
induced to employ them. I beg leave to 
recommend that the names of all the present patent 
agents should be registered in the office of the 
Commissioners of Patents; and that no person 
should hereafter be permitted to practise as a 
patent agent until examined by some competent 
authority, in order to ascertain his competency ; 
that all persons so registered as patent agents 
should annually obtain certificates of their right to 
practise, and should be made liable to be punished 
for misconduct by the Lord Chancellor or the Master 
of the Rolls.” 

Many other strong representations, including a 
memorial to Mr. Chamberlain, when President of 
the Board of Trade, signed by over 4000 scientists, 
engineers, manufacturers, and workmen, were sub- 
sequently made in favour of placing the profession 
of the patent agent under some control; these 
resulted in the passing of section 1 of the Act of 
1888, which provides that a person shall not describe 
himself as a patent agent unless registered as such. 
This provision being so narrow, however, has been 
easily evaded, and inventors have been fleeced by 
persons not registered, as well as by persons for 
whose removal from the register the law clearly 
ought to provide. Now of course those who have 
been able to evade the law are up in arms; but 
that it is expedient to leave the unwary inventor at 
the mercy of all sorts of unprincipled persons under 
no kind of control (whatever they may, for purposes 
of evasion, please to style themselves), is a proposi- 
tion from which we entirely dissent. Matters are 
quite bad enough, without that. What isdemanded 
in the interest, not only of the inventor of limited 
means, but of all sections of the public having to 
do with patents, is that the profession of the patent 
agent should be purged and placed upon a proper 
footing, and that unprincipled persons who delude 
and rob the unwary inventor should be just as 
liable to punishment as are persons who may im- 
properly obtain money by pretending to act as 
lawyers, doctors, dentists, and so forth, without 
being duly qualified. Having said this much, we 
must of course add that there are patent agents and 
patent agents; and that whilst there are many 
practitioners of skill and probity, there are others 
who no doubt deserve the severe strictures passed 
upon them. 

Indeed, the profession of patent agency is more 
open to unprincipled practice and incompetency 
than almost any other profession. 

This is due to various causes. In the first place, 
up to the passing of the Act of 1888 it was open 
to any one to enter the profession without the 
slightest control as to character or professional 
qualification ; hence, as is well known, a great 
number of so-called patent agents took to the 
business as a last resource, and as an easy way of 
getting hold of other people’s money, after having 
failed in other businesses. 

The Act did not remedy this to any appreciable 
extent, but rather, in one respect, made matters 
worse ; for it enabled a man to call himself ‘‘ regis- 











tered patent agent,” and ‘‘certified by the Board 
of Trade,” and thus to assume an apparent pro- 
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fessional standing, who had never so much as 
prepared a single patent specification; all that 
was required to get his name on the register 
being to produce a single specification which he 
had signed as ‘‘ agent.” Even a person well known 
to be a convicted swindler could not be prevented 
from getting on the register, so long as he could 
prove the above qualification. A second cause 
of unprincipled practice lies in the nature of 
patent agency business. It is well recognised 
that when a client gives instructions to take 
out a patent, he is required to pay either the 
whole or a considerable part of the fees in 
advance, and when the client gives an order for a 
number of foreign patents in addition to the 
English one, the amount thus paid becomes com- 
paratively large. The needy and unscrupulous 
agent is thus strongly tempted to apply the whole 
or a great part of this money for his own imme- 
diate use, and not to apply it for the patents 
ordered, or only to take such steps in connection 
with them as do not involve the payment of money. 

By far the greater number of dishonest practices 
of agents occur in this way ; and they can be carried 
on with comparative impunity, because the mis- 
appropriation of money so obtained does not render 
the agent liable to criminal proceedings. 

But there is a more wad source of dishonesty 
in agents, which is the more dangerous to the inter- 
ests of the inventor and the public at large, because 
the dishonest practice can in mostcases not be proved 
against the agent. It is the experience of most agents 
who have a fair average practice, that nearly as many 
so-calledinventions are brought beforethem for which 
novalid patents could be obtained, as there arereally 
patentable inventions. The former consist, on the 
one hand, of inventions that are known to the agent 
to be old, or that reside in mere trivial alterations 
of such, and, on the other hand, of inventions that 
are based on wrong assumptions of physical, me- 
chanical, or chemical laws ; and a very considerable 
proportion of an honest agent’s time is taken up 
with the unthankful task of trying to get the in- 
ventor to see that his invention is not patentable 
on either of the above grounds. 

In the long run the agent no doubt profits by 
this straightforward course, because he obtains a 
good reputation; but for the immediate present 
such action is directly contrary to his pecuniary 
interests. 

The inventor generally comes imbued with an 
idea of the great importance and value of his inven- 
tion ; he is more or less enthusiastic about it, and 
wants to take out patents all over the world; he is, 
moreover, very apt to take umbrage if the agent 
throws doubt upon the patentability of his ideas ; 
and if the agent declines to take out his patent, he 
will probably go to another one who is not so par- 
ticular, and who will spend his money for him. 
From the above it will be seen what temptations a 
not over-scrupulous agent is subject to (particularly 
if he is in more or less straitened circumstances). 
When such a client comes to him, he sees that, with- 
out any risk of having actual dishonesty proved 
against him, he can put a large sum of money into 
his own pocket by persuading theclient of the import- 
ance of his invention, and leading him to believe 
that he can realise a fortune by taking out 
patents in all the principal States. And here, 
again, he acts dishonestly in another direction ; 
he carefully abstains from informing his client 
of the onerous conditions under which most of 
the foreign patents are granted; that not only 
have they to be kept up by considerable annual 
payments, but that large sums have to be ex- 
pended in ‘‘ working” the patents in accordance 
with the law, should the patentee not find a pur- 
chaser or licensee to do this for him. 

Hence the interests of the public and of inven- 
tors require that a patent agent should be a man of 
the strictest probity ; that he should not merely be 
commonly honest, but should be imbued with a 
high sense of rectitude ; he should, of course, also 
be a man of considerable experience and very varied 
knowledge ; and it is also very desirable that he 
should not be impecunious, or liable to get into 
pecuniary difficulties, so that he may not be sub- 
ject to the temptations that arise under those cir- 
cumstances. 

Now, it can scarcely be denied that there are at 
present agents on the register who come within one 
or other of the following categories : 

Men who are absolutely dishonest. 

_ Men who cannot be trusted not to appropriate the 
inventions of those who employ them. 





Men who, without being actually dishonest, have 
not the sense of moral rectitude necessary for the 
profession. 

Men who are in straitened circumstances, and 
liable to succumb to temptation. 

Men who only have a smattering of professional 
knowledge, and are not qualified to act as patent 
agents on their sole responsibility. 

Men who know absolutely nothing of the pro- 
fession, who have taken up the business asa purely 
commercial speculation, and who obtain clients by 
advertising largely, undertaking to obtain patents 
for next to nothing, and sometimes, also, by pre- 
tending to have facilities for getting inventions 
taken up commercially. 

The agents who constitute the Chartered Insti- 
tute of Patent Agentshave, before becoming Fellows, 
all passed through a more or less searching inquiry 
as to their professional qualification and standing. 

The Society of Patent Agents’ Bill proposes that 
all agents on the register should participate in the 
election of a body that is to govern the profession ; 
consequently it would be quite possible for the patent 
agents who come under the above categories to com- 
bine to get men of their own stamp elected on the 
governing body, and thus more or less stultify the 
efforts of that body to clear the profession of incom- 
petence and dishonesty. 

The Chartered Institute’s Bill, on the other hand, 
proposes that by means of a committee of inquiry 
and election (to consist of four independently 
appointed members not belonging to the Institute, 
and one Fellow of the Institute nominated by it) 
all respectable agents who have not hitherto joined 
the Institute, but desire so to do, may be elected 
into it, and that the council elected by the members 
of the Institute shall be the body controlling the pro- 
fession. It need hardly be pointed out which of the 
two proposals offers the greater safeguard to 
inventors and the public. 

A great deal of animus has of late been shown 
against the Chartered Institute by a number of 
agents who are not members, and this antagonistic 
feeling appears to us quite unjustifiable, and more 
or less unaccountable. There can be no doubt 
that those members of the profession (including, as 
they did, the leading practitioners) who formed the 
Institute, in the year 1882, were animated solely 
by the desire of elevating the status of the profes- 
sion, of freeing it from the degrading elements 
above alluded to, and making it something more 
than a mere commercial undertaking (as which it 
appeared to be looked upon by many agents). The 
members evidently had no idea of exclusiveness 
beyond this, that they desired every applicant for 
membership to be a man of good repute, and one 
who carried on his business in a respectable manner, 
as a profession and not as a trade. This is self- 
evident, because they freely admitted all respect- 
able agents who desired to join, and during the 
entire existence of the Institute we believe admis- 
sion to fellowship has only been refused to three 
applicants, one by the council and two by ballot of 
the general body. Considering the deservedly 
high position occupied by the Institute, and the 
amount of benefit it has conferred upon the profes- 
sion and the public, it seems unaccountable that 
more of the agents have not joined, as they evi- 
dently might have done. 

It was in 1888 that the Board of Trade, unasked, 
but recognising the meritorious aims and high 
status of the Institute, entrusted it with the carry- 
ing out of the provisions relating to patent agents 
in the Act of that year. This the council have done 
most conscientiously, expending, ungrudgingly, on 
the onerous work put upon them an enormous 
amount of time and trouble. This work has been 
done entirely in the interests of the public generally, 
and of the profession at large. It necessarily re- 
quired the expenditure of money, and the Institute 
was authorised by the Board of Trade rules to levy 
fees for the purpose, according to a scale laid down 
by those rules ; and of which fees a strict and duly 
audited account has been kept and published. 
Following the usual slipshod character of public 
Acts, as settled in Parliament nowadays, no pro- 
vision was made in the Act of 1888 itself for the 
levying of the necessary fees for carrying it into 
effect ; and, owing to a consequent adverse legal 
decision in the Scotch courts (which is, however, 
being appealed against by the Institute), unlimited 
abuse is now being heaped upon the Institute for 
having done that which it was ordered to do by 
the Board of Trade rules; moreover, the oppor- 
tunity afforded by the introduction of a Bill to set 





matters right is being taken advantage of by out- 
siders, under specious pretexts, in the hope of 
securing the right to still further bamboozle and 
prey upon the unwary. The whole question is one 
we have for many years kept in view, and we say, 
unhesitatingly, that the Bill introduced by Mr. 
Warmington, on behalf of the Chartered Institute, 
deserves the support, not only of all reputable 
patent agents, but likewise of all persons who 
desire to see the inventor duly protected, and the 
patent agent’s profession placed upon a proper 
footing. 





THE INDUSTRIAL OUTLOOK. 

Serine is the season of hope, and commerce 
seems to reflect in some measure the gladsome 
release from winter gloom, and it is just possible 
that some of the general belief in an improvement 
in the industrial outlook is traceable to this. In- 
deed, almost annually at this period hope begets 
belief in improvement in trade with the lengthen- 
ing day, especially when the past has been dis- 
heartening, and this year there is certainly no 
exception to the rule. Everywhere there is 
experienced a more buoyant tone, with the result 
that prices are stiffening ; but there are not very 
many cogent reasons for a firm opinion in the per- 
manence of this improved outlook. It is true there 
is more confidence ‘‘ in the City,” and indications 
encourage the belief in a better state of affairs in 
the South American Republics. Money has seldom 
been more plentiful, and as a result of confidence 
there is a slightly readier tendency to employ it. 
Thus 224 new companies were registered last month, 
with a capitalof over9 millions, as against 5} millions 
in February ; but when one recalls the fact that often 
four years ago 20 millions would thus be spent in a 
month, caution is proved. Several companies of 
considerable capital have been floated for mining 
and exploratory work, so that, as we have indicated, 
there is distinctly a desire to put funds out to em- 
ployment. The returns of foreign trade for March, 
however, did not quite come up to the satisfactory 
character of those for the two previous months, so 
that little of the improvement is actually being ex- 
perienced. Iron and machinery generally, although 
prices are low, yet show no increase in the demand 
for export. The exports for the three months of 
the year now gone are only 1.1 per cent. better than 
last year, and of iron and steel exports there is a 
decrease. As to the actual condition of affairs 
at the moment, the returns by the Board of Trade 
of unemployed skilled workmen show that in 45 
reporting societies, with a membership of 355,625, 
the percentage of unemployed is 6.5 per cent., as 
compared with 6.3 per cent. in February and 7 per 
cent. in January, so that there is not much in- 
dication of betterment of trade. Official inquiry 
shows that in the pig-iron trade employment is 
good in the Cleveland district, and elsewhere there 
are prospects of revival. The chief branches of the 
steel trade are fairly good. The engineering and 
metal trades have not maintained the improvement 
reported last month, owing, to some extent, to 
local wages disputes. The percentage of unem- 
ployed in unions connected with these trades has 
risen from 8.7 to 9.1. 

Perhaps, however, the shipbuilding trade reflects 
most clearly the condition of trade, and here 
Lloyd’s complete returns enable an exact estimate 
to be made. These statistics show a decided in- 
crease in tonnage as compared with several pre- 
ceding quarters, and it is not, therefore, surprising 
to learn that the number of workers out of employ- 
ment shows a decreasing tendency. It should, 
however, be stated that the prices being paid for 
new work are exceptionally low, and that this in 
large measure induces the ordering of steamers 
without justification by the state of the freight 
market, so that the vessels ordered, except they 
be for special trades, are regarded by many 
as postponing the permanent revival of trade. 
The total number of merchant vessels now under 
construction is 414, of a gross tonnage of 725,208 
tons. This is 85,000 tons more than was the case 
three months ago, and it should be noted that the 
tonnage launched in these three months is, if any- 
thing, over the average in good years, being 265,242 
tons, the measurement of 152 vessels. This is 
at the rate of over a millions tons per annum. 
Indeed, for an equally large total of work on 
hand it is necessary to go back two years. In 
July and April of 1892, as the appended Table 
shows, the total was considerably greater. An 
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equally large number of warships, too, are on 
hand. There are two cruisers of the Terrible 
class, of 14,000 tons displacement, building by 
Messrs. Thomson and at the Barrow establish- 
ment respectively ; two battleships of the Magni- 
ficent type, of 14,900 tons, building respectively 
by Messrs. Thomson and Messrs. Laird; six cruisers, 
of 5500 tons, have this week been ordered, as stated 
in another column, and these, together with forty- 
three terpedo-boat destroyers and torpedo-boats, 
total about 104,000 tons displacement. This, how- 
ever, was greatly exceeded when the Naval De- 
fence Act fleet was under construction four and 
five years ago. Two years ago there were four 
battleships of the Royal Sovereign type in private 

















yards. 

Merchant Vessels under Construction in the United 

Kingdom. 
enn Per Cent. of 
Number. Tons. Sail. 

April, 1894 . 414 725,208 8.5 
January, 1894 .. 833 641,981 9.95 
October, 1893 .. 326 616,560 13.5 
July, 1893 352 609,120 15.3 
April, 1893 o> 854 621,668 13.9 
January, 1893 .. 306 670,741 11.2 
October, 1892 .. 885 678,780 14 
July, 1892 447 778,462 19 
April, 1892... 493 843,078 23.2 
January, 1892 .. 494 792,913 25 


In the Government yards, too, the work totals 
181,050 tons, including the five battleships under 
the new naval programme, and the three battle- 
ships commenced last financial year. There are 
also eight cruisers and six gunboats, but a large 
number of these cruisers and gunboats are practi- 
cally completed. Adding four vessels, cruisers and 
gunboats building for foreign Governments, the 
warships constructing throughout the kingdom 
total in displacement 294,000 tons, to which may 
be added the merchant tonnage of 725,208 tons, 
making an aggregate of 1,019,000 tons, probably 
rather more than an average year’s work. This 
indicates the work for steel, engines, &c. The 
trade, therefore, especially when consideration is 
had to warship building, is as briskly employed as 
two years ago. Then there was great confidence 
in permanent activity. It remains to be seen 
whether the present view will be more fully realised 
than on that occasion. 

A remarkable feature is the great decrease in the 
number of sailing vessels being constructed. They 
number 68, and total only 61,812 tons, and if 
merchant vessels were numbered as distinct from 
yachts and pleasure craft, they would probably not 
exceed 50,000 tons. Not since September, 1888, 
has this sailing tonnage been so low. So that the 
figures given above reflect a larger amount of work 
for the marine engineer, while in addition there are 
engines for Government vessels aggregating 330,000 
indicated horse-power under construction. Of 
course few of the merchant vessels building are for 
fast steaming, consequently the horse-power does 
not exceed the tonnage in many cases, but pre- 
sumably, as the steam tonnage is 663,396, the horse- 
power will slightly exceed that total. The same 
remarkable preponderance of steam tonnage is 
brought out when a comparison is made of mer- 
chant vessels in the initial stages of construction. 
The steam tonnage in this condition, even exclud- 


Vessels in Initial Stages of Construction. 








- Per Cent, to 
—_ Number. Tons. Per a of, Total 
_ | Tonnage. 
sential: saipeasiansisitis a | 
April, 1894... 122 271,308 8.85 37.6 
January, 1804..! 108 176,621 12.7 | 28.45 
October, 1893.. 87 189,197 10 | 30.6 
July, 1803 64 120,768 | 16 19.8 
April, 1893 75 126,974 23 20.4 
January, 1893.. 75 154,869 19.2 27 
October, 1892.. 40 72,716 £0.6 | 10.9 
July, 1892 o0 77 123,249 24.5 15.8 
April, 1892 . 118 228,276 22.6 26.4 
January, 1892.. 145 299,516 30.7 37.7 





ing the large total of warships already indicated, 
all of which are in the early stages, is greater than 
at any period since January, 1889, and very 
considerably exceeds the ratio of past periods. 
The ratio of sail is now 8.85 per cent., practically the 
same as in the case of the total tonnage of vessels 
building, while a year or two ago the average was 
three times greater. Another interesting point 
indicated in our next Table is the ratio of work 
in the initial stage to the total tonnage building. 
More than one-third, or 37.6 per cent. of the 





tonnage, is practically to begin, but so great 
is the producing power now that even this amount 
of work, 271,308 tons, does not represent em- 
ployment for any very lengthy period. Of course 
the Government work has to be added, but 
the allocation of it is, or certainly should be, 
dependent on experience and facility of produc- 
tion, so that it is not very widely spread. 

Of the total tonnage building, about 80 per cent. 
is for British owners, foreign tonnage being rather 
under the average. Germany has under construc- 
tion 8 vessels, of 20,669 tons ; Russia, 16 vessels, 
of 14,182 tons; Norway, 5, of 12,520 tons; 
Holland, 4, of 11,730 tons ; France, 6, of 5420 tons ; 
while several other countries have, as a rule, one or 
two vessels constructing. Another feature that 
may be noted is that, of the total tonnage of vessels 
building in the kingdom, about 90 per cent. is 
under Lloyd’s supervision. As to size, one steamer 
is over 9000 but under 10,000 tons, one over 7000, 
three over 6000, thirteen over 5000, while the 
largest sailing ships rank between 3000 and 4000 
tons. 

As to thedistribution of work throughout the prin- 
cipal districts, Ireland seems to have suffered badly. 
Since April last year, when it was about a maximum, 
the tonnage has been steadily decreasing, and is 
now only two-thirds what it then was. Of course, 
the production lately has been very great. The 
Clyde, on the other hand, has steadily improved, 
and having over 30,000 tons of Government work, 
principally at Messrs. Thomson’s works, the total 
is very satisfactory indeed. The Tyne, too, has 
improved its position by about 50 per cent. on the 
year, as hasalso the Wear. The retrograde ten- 
dency on the Tees and at Hartlepool of the past 
few months seems to have been checked, which is 
of itself satisfactory. The condition of trade on 
the Mersey has been greatly improved by the 
ordering of the new battleship from Messrs. Laird 











Brothers. The totals are appended. 
Merchant Tonnage under Construction in the Principal 
Districts. 

2 | No | April, | January,| July, | April, 
‘| 1804, 1894. 1893. | 1893. 
| tons tons tons | tons 
Clyde... 130 | 252,478 203,227 213,502 201,349 
Tyne .. 70 | 141,071 139,352 113,523 | 96,547 
Wear .. 47 | 107,951 96,722 79,443 77,610 
Tees .. ee ool ae | 57,005 44,571 44,606 | 55,860 

Hartlepool and 
Whitby | 19 52,860 43,619 33,425 | 53,017 
Mersey se at 8 3,318 3,680 | 6,005 6.875 
Ireland | 14 55,520 63,510 | 75,227 85,714 





It is therefore pretty evident that there is all 
over an improving tendency which encourages some 
hope that the one swallow of summer may be fol- 
lowed by others. The only uncertain counter- 
influence is the condition of the labour market. 
The threatened breakdown of the coal conference 
by reason of attacks on Lord Shand is unfortunate, 
although not altogether unexpected, for, as we 
have in previous articles shown, workmen do not 
always recognise the fact that conciliation means 
concession. Should any conflict between masters 
and men in the coal trade or any other branch of 
industry develop, whatever likelihood there is of 
improvement will certainly be checked, because 
returning commercial confidence requires nursing. 





STEAM ON COMMON ROADS. 

THE problem of using steam engines for traction, 
either of goods or passengers, on the public roads 
is one that has been almost altogether neglected in 
this country. The reason is on the surface. We 
have a law which practically prohibits the use of 
the locomotive steam engine excepting on the rail- 
way, unless the pace is abnormally slow, and pre- 
cautions are taken which are very irksome under 
the most favourable circumstances. In the early 
days of the century there were many steam 
carriages running on the king’s highway, and 
possibly by now, had not legislation stopped pro- 
gress, the horse would have occupied much the 
same position in regard to land traction as sails do 
in marine propulsion, This would have been 
more to the advantage of the horse than of man- 
kind, greatly as the latter would have benefited. 
Perhaps nothing could be more unhappy than the 
condition of many horses; in fact, outside those 
animals kept for pleasure purposes, we should be 
inclined to say the horse is the most miserable of 
all domesticated creatures. If for no other cause, 








our humanity should prompt us to encourage steam 
traction for all commercial uses. 

There is, however, another cause, namely, our 
own selfish comfort. M. Serpollet showed us some 
time ago what can be done in the way of a steam 
pheeton. We have a vivid recollection of stepping 
on this carriage and rushing about the confined 
space of the yard attached to an engineer's works, 
with blanched cheeks and hair on end; down a 
narrow lane with a heap of waster castings on one 
side and a brick wall on the other, coasting sharp 
corners, round curves with a radius infinitesimal, 
finally to be brought to rest—when total destruc- 
tion seemed assured—dead in front of a stack of 
pig iron. Use showed the ease with which the 
machine was manceuvred. Not the most accom- 
plished whip, with the cleverest horse that ever 
was broken, could have turned, twisted, stopped, 
and started in the manner that steam pheton did 
with ease and certainty. With that experience in 
our mind, we have no hesitation in saying that were 
the steam engine to be substituted for the horse, 
the number of street accidents would decrease in 
the most satisfactory manner. Of course there is 
the difficulty of frightening horses, which was the 
reason for the prohibitive legislation, but we have 
grown bolder than our forefathers in this respect. 
An ill-broken or over-timid horse will shy at any- 
thing new. When bicycles were first introduced, 
they were a perfect nightmare to the timid driver ; 
but now a bicyclist may ride from Land’s End to 
Johu o’ Groats without causing a horse to prick up 
its ears. Certainly there was nothing in the ap- 
pearance of the Serpollet phxton upon which the 
most educated horse could base a theory as to its 
steam propulsion ; excepting the absence of one of 
his own kind in front of it. 

It was not, however, about steam phzetons and 
passenger traffic that we started to speak, but 
of a heavier kind of traction, to which our 
attention has been called by an excellent paper 
read by Lieutenant-Colonel Templer at a recent 
meeting of the Royal United Service Institution. 
Colonel Templer naturally deals with the subject 
from a military point of view, and strongly sup- 
ports the substitution of steam power for horses in 
working the military train. A quarter of a century 
has elapsed, he tells us, since steam sapper No. 1 was 
built by Messrs. Aveling and Porter, and a committee 
of Royal Engineers made a trialof it. ‘‘ From that 
time to this,” we are told, ‘‘no adverse report has 
ever been made by the Royal Engineers, but an 
additional engine has been bought every year since 
that trial.” We may, therefore, conclude that 
there are twenty-five read engines in the Army. 
We do not know whether they are subjected to the 
same restrictions in travelling as civilian road 
engines, but, if not, it would be interesting to learn 
whether the relaxation of these regulations has led 
to mishap to the public. It may be stated, by the 
way, that it is estimated there are 22,000 miles of 
turnpike road in this country, and that there are 
already 8000 road engines using these roads and 
owned privately. 

For military purposes, Colonel Templer points 
out the mobility conferred on an army the trains 
of which can move at 7 miles an hour and can 
march day and night; and he would even use steam 
as a means of speedily transmitting officers from 
one point of a theatre of warto another. ‘‘ You 
get rid,” he says, ‘‘of your endless trains of 
requisitioned wagons. At present, a train of 
wagons can on the best roads only traverse 15 to 20 
miles daily, while a traction engine would, in the 
same time, reel off 60 to 75 miles.” This is not 
the only advantage. ‘‘ How simple,” says the 
author, ‘‘ would be the escorts! A Maxim on the 
engine, and any cavalry detachment would be 
powerless against the train.” An Italian officer 
quoted by the author says, ‘‘ With locomotives the 
encumbrance of the convoys is reduced to one- 
third,” whilst ‘‘the Swiss Government is now 
adopting road locomotives. . . . A trial engine on 
its first journey made an ascent over a stony road 
with a rising gradient of 1 in 6,” 

In 1893 eight steam sappers were employed in 
taking stores and material amounting to 356 tons 
for a distance of 150 miles ; and for the past seven 
years the supply of hydrogen in tubes for balloon 
purposes from Chatham to Lydd and Chatham to 
Aldershot by road engines. In connection with 
this matter the author gave in the shape of a table 
some instructive figures as to the working of the 
eight engines mentioned during last year’s 
manceuvres, six of these being by Aveling and 
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A YEAR’S STEAMING BY THE CUNARD LINE TWIN-SCREW STEAMER ‘ CAMPANIA.” 








| | | | 
No. of voyage es re re 2. | 3. 4. 5. 6. | i. | 8 9 
Left Roches Point .. .. April 23, 1.8p.m.|May 21, 2.45 p.m. June 18, 0.43 p.m. | July 23, 0.53 p.m. Aug. 20, 1.38 p.m. |Sept. 17, 1.23 p.m.)} Oct. 15, 1.23 p.m.|Nov. 12, 0.50 p.m., March 11, 2.37 p.m. 
Steamed to noon .. ..| 5, 24, 465 miles} ,, 22,340miles| ,, 19,514 miles} ,, 24,499 miles ,, 21,454 miles} ,, 18, 465 miles | 5, 16, 456 miles; ,, 13,505miles' ,, 12, 350 miles 
es rae eee ee em ed ee ee ee ee ee ee ee ee a ee <r ee ae 
, a ye -+| 9 26, 480 ,, » 24,515 ,, | 4, 21,525 ,, »» 26,510 ,, » 23,490 ,, | ,, 20,521 ,, | ,, 18,524 ,, » 15,525 ,, » 14,504 ,, 
a = rl S eon | % sae. | cet. | ee | 8. | ee, | ee |. ee. | lk hee S 
= oa és | y, 28, 425 ,, » 26,520 ,, | ,, 28,532 ,, » 28,512 ,, » 25,505 ,, »» 22,516 ,, | 4, 20,580 ,, | 5, 17,380 ,, » 16,404 ,, 
Ke ” o - ” 29, 450 ” ” 27, 432 ” | 9 24, 267 ” ” 29, 245 ” ” 26, 430 ” ” 23, 320 ” | ” 21, 233 ” ” 18, 349 ” ” 17, 490 ” 
ToSandy Hook .. --| 2 29, 66 4, | o 1... 


Total distance ¥ | 
Arrived Sandy Hook 
Duration of passage 

Average spe.d . 


d. 8h. 51m, 


5d. 21h. 15m. | 
18.70 knots 


19.92 knots 


Left Sandy Hook Lightship May 6, 11.40 a.m.| June 8, 10.42 a.m.| July 1, 8.47 a.m. | Aug. 5, 1.18 p.m. Sept. 2, 0.36 p.m. 
' | 





Arrived Roches Point 


Duration of passage 5 d. 17 h. 32 m. 5d. 20h. 18 m. 


. ’ 2812 ’ ” ” 
.. April 29, 5.24 pm. May 27, 7.25 am. June 24, 0 30 a.m. |July 29, 11.42 p.m. Aug. 26, 00.00 
‘ 5 5d. 4 m. 


2880 2796 2781 2 


5 d. 16h. 22 m. 
21.11 knots 


6d. 2h. 57m. 
18.93 knots 


d. 15h, 2 
20.65 knots 





" May 12, 947 a.m. |June 9, 11.35 a.m. | July 7, 8.40 a:m. |Aug. 11, 0.50 p.m. | Sept, 8, 8.15 a.m. | Oct.6, 11.42 a.m. | Nov. 3, 2.0a.m. 


5d. 19h. 18 m. 5 d. 18 h. 57 m. 5d. 16 h.4m. 5 d. 20h. 


’ 2790 2363 


2 2783 ,, 7 3 
Sept. 23, 3.10 a.m. /Oct. 20, 19.25 p.m. | Nov. 18, 5.00 a m. March 18, 11.4 p.m. 
5d.18h.22m. | 5d.13. hb. 37m. | 
20.25 knots | 


5 d. 20 h. 45 m. 64.13 hb 
19.83 knots 


. 2m. 


20.83 knots 18.24 knots 


| | 


Sept. 30, 10.37 a.m.| Oct. 28, 9.10 a.m. | Nov. 25, 8.51 a.m.’ March 24, 9.51 a.m. 


Te us 
March 30, 6.10 a.m. 
5d. 15h. 44 m. 


| Dec. 1, 6.20 a.m. 


Steamed tonoon .. .. ay «7, 482miles | ,, 4,497 miles | ,, 2,550miles} ,, 6,442 miles, ,, 3,463 miles} Oct.1, 488 milee | ,, 29,537 miles| ,, 26,548miles ,, 25, 500 miles 
” ” oe «95 8,490 ,, » 5,485 ,, | » ” »» 7,491 4, a F, ” » 2,460 ,, } 9» 30,485 ,, } oo” 27,485 ,, » 26,490 ,, 
” ” .° o-| so 9, 478 a5 » 6,481 ,, » 4,495 ,, » 8, 434 4, sy 5,485 ,, | » 3,470 ,, |», 31,490 ,, » 28,480 ,, o 27,402 .,, 
96 Pr oe e-| ss 10,516 ,, » 7,470 4, » 5,480 ., » 9,491 ., »» 6,490 ,, } 4,475 ,, Nov. 1,500 ,, » 29,490 ,, ” 28,506 ,, 
+s » .- -» sy 11,490 ,, » 8,476 4, | » 6,495 ,, » 10,480 ,, » 7,490 ,, » 5,465 ,, | gs 2,490 4, » 30,485 ,, » 29,510 ,, 
To Roches Point .. ie 12, 476 ” » 9 486 ” ” 7, 410 ,, ” 11, 487 ” | ” 8, 408 ” | ” 6, 462 ” | ” 3, 297 » Dec. 1, 332 ” » 30, 373 ” 
Total distance es or 2927 2805 2913 2825 , 2816 | 2820 | 2799 } 2820 
| 
| 


Average speed 21.29 knots 20.63 knots | 








Nors, —The first day and last day may be either less or greater than 24 hours, according to hour of departure or arrival. 


Porter, one by Fowler, and one by Howard. We 
will quote the figures given of the ‘‘record run” of 
the Aveling and Porter compound engine ‘‘Queen.” 
The mileage loaded was 438, and light 172. The 
average load was 20 tons. The coal used was 
114 tons. The cost of running per mile was Is. 64d., 
and the grand cost of running loaded 321. 17s. In 
all, 356 tons were taken to Liddington and brought 
back to Aldershot at a cost of 14d. per ton per 
mile by means of these eight engines. Some of 
these engines were 20 years old ; one was 30 years 
old. Another “record run” was made by an 
Aveling and Porter engine, which steamed 120 
miles in 34 hours. The results of Colonel 
Templer’s inquiries and calculations are, that the 
cost per ton per mile, with free military labour, is 
1d., and with hired civilian labour 2d. ‘This allows 
for upkeep and depreciation of plant. The results, 
however, would have been much more favourable 
had suitable modern engines, especially designed 
for the purpose, been used. 

Comparing horse and steam traction, the author 
says that 20 tons are carried in 20 general service 
wagons and horsed by four horses each, with two 
spare pair, and four non-commissioned officers and 
two officers, the total being 90 horses and 48 men 
for carrying the 20 tons. The forage would be 
1800 lb. ; water for horses, 5400 1b. Average daily 
march, 15 miles. The road locomotive requires to 
move 20 tons a distance of 15 miles, 500 1b. of coal, 
and 4000 lb. of water ; whilst the conducting party 
would be one non-commissioned officer and four 
men of the Royal Engineers. The author very 
pertinently adds that when the engine is not at 
work it does not eat. 

The locomotive is not only useful for hauling, but 
for many other purposes in the field. It can be 
used as a winding engine, and by its means guns 
or heavy weights can be taken to positions they 
otherwise would never reach. By means of its 
winding rope attached to some point forward it 
can pull itself up the steepest hills; it can be 
used for sawing or pumping, and in the latter 
capacity would often save much labour with water 
carts. At Liddington one engine supplied the 
encamped column with 35,000 gallons of water per 
day at a cost of 6 cwt. of coal, the water being 
pumped from a spring through a three-quarter 
mile main and 110 ft. head. The same work would 
have required seventy pairs of horses. 

In speaking of the wear of roads by use of road 
locomotives, the author quotes a French authority 
—General Morin—who states that two-thirds of 
the wear of a road is due to the action of the horses’ 
feet, only one-third being due to wheels. The 
effect of the broad wheels of the road engine is to 
improve and consolidate the roads, whilst the pres- 
sure being towards the sides, keeps the roads to 
the proper contour, so that water runs off. In 
Kent there are 800 road engines in constant use, 
and these are the best roads of any county, the 
cost of maintenance being less, and the durability 
g-eater. 

_ Colonel Templer has undoubtedly drawn atten- 
tion to a subject that is of first importance in mili- 
tary organisation, and no one can say that he has 
not made out a strong case for the road engine in 





20.91 knots 20.34 knots. 20.84 knots 





20.07 knots 21.17 knots 


30 m. 5d. 12h. 15 m. | 5d. 16 h. 54 m. 


20.60 knots 21.16 knots 








THE VOYAGES OF THE CuNARD STEAMER “‘ LucANIA,” SEPTEMBER, 1893—APpRIL, 1894. 








No. of voyage ..| 3. 4 | 3. 4. 5. 6. 
Left Roches! | | 
Point .. .. Sept. 3, 1.33 pm.! O.t. 1, 12.54 p.m. | Oct. 29, 0.40 p.m. Nov 26, 1.20 p.m. Feb. 25, 2.20 p.m. March 25, 12.9 p.m, 
Steamedtonoon ,, 4,464miles, ,, 2, 460 miles » 80,488 miles} ,, 27,470 miles. ,, 26, 348 miles » 26, 587 miles 
” ” » 5,490 ,, » 3,503 ,, » 31,536 ,, » 28,495 ,, » 27, 354 ,, oo 22,810 ,, 
” ” » 6,496 ,, » 4,546 ,, Nov. 1,536 ,, | 5, 29,512 ,, +» 28, 352 ,, » 00 5 
” ” |} 9 7, 5C4 ” ” 5, 510 ” ” 2, 490 ” ” 30, 512 ” March 1, 470 ” ” 29, 499 ” 
” ” | ” 8, 524 ” i ” 6, 550 ” ” 3, 530 ” ec. 1, 520 ” ” = po ” ” 30, 630 ” 
ToSandy Hook | 4, 9,278 4 | » 6,23 w | » 3200 » | » %96 5 | » 690 % | 4 81,8 5 
Total distance | 2751 ,, 2782, 2780 ,, 2785 4, 2876, 2907 


Arrived Sandy} 


Hook Lightship|Sept. 9,12 45a.m.| Oct. 6, 10.20 p.m. | Nov. 3, 9.7 p.m. | Dec. 2, 12.37 a.m. | March 4, 2.2 a.m. | March 31, 2.21 a.m. 


Duration of pas-) 








sage .. *| 5d. 16h. 19m, 5d. 14h. 1m, 6d.13h.2m. | 5d. 15h. 52m. 6d. 16 h. 17 m. 5 d. 18 h. 47 m, 
Average speed..) 20.18 knots 20.76 knots 20.90 knots 20.49 knots 17.94 knots 20.94 knots 
Left Sandy Hook_| | | 

Lightship ..|Sept. 16, 11.2 a.m.|Oct. 14, 10.19 a.m. Nov. 11, 9.20 a.m.| Dec. 9, 8.3a.m. |March 10,9.47a.m.| April 7, 8.45 a.m. 
Steamed to noon) ,, 17,480 miles} ,, 15, 507 miles; ,, 12,535 miles ,, 9, 66miles} ,, 10, 46miles 1» 7, 56 miles 
” ” » 18,485 ,, » 16,468 ,, » 13,370 ,, » 10, 480 ,, » 11,500 ,, » 8, 502 ,, 
” ” » 19,415 ,, » 17,490 ,, »» 14,390 ,, | 5 11,490 ,, | 4, 12,602 ,. » 9 406 ,, 
be i we en tl ce OR ww a ee jo» 12, 490 ,, » 18,516 ,, »» 10, 502 ,, 
‘i ‘. i S608 3s » 19, 490 ,, . ee. !l a eee a 488. - eet | 
” ” | ” 17, 448 ” ” 14, 500 ” ” 15, 516 ” ” 12, 516 ” 
To Roches Point) ,, 22,439 ,, » 20, 347 ,, | » 418, 300 ,, oo 15, 306 ,, eae » 13,316 ,, 
Total distance 2785 45 . an 2868 ,, 2817 2900 ,, 2892 
Arrived Roches | | | 
Point .. .. Sept. 22, 9.53 a.m.) Oct. 20, 4.35 a.m. |Nov. 18, 4.55 a.m. Dec. 15, 3.13 a.m, March 16,3.36a.m.| April 13, 3 a.m. 
Duration of pas- 
sage .. ..| 5d.17h. 16m. 5 d. 13h. 41 m. 6d. 15h. 5d.14h. 35m. | 6d.13h. 14m. 5 d. 13h. 40 m. 
Average speed... 20,29 knots 20.96 knots 20.93 knots 21.77 knots 21.63 knots 








military operations. It is now a good many years 
since our unwilling sailors had the steam engine 
forced on them, and if one may judge by signs it 
would seem that in some quarters just as stiffa 
fight will be made against steam in the Army. 
Recent history shows, however, that the greatest 
military virtue is to be abreast of the times in the 
application of science to warfare, and it is not 
difficult to imagine what would be the issue of a 
campaign if one side had to drag all its stores and 
matériel about by horses, whilst the other had 
specially designed military locomotives. 





THE YEARS STEAMING OF THE 
* CAMPANIA” AND “LUCANIA.” 

THe Cunard steamer Campania has now com- 
pleted a year’s service, having started on her 
maiden voyage from Liverpool on April 22, and it 
will interest our readers to have official returns as 
to the performances during that period. By the 
kindness of the Cunard Company we are enabled 
to give accurate details in the two accompanying 
Tables, one of which gives all the round 
voyages to date of the Campania, and the other of 
the Lucania. These Tables scarcely require any 
comment, except, perhaps, to point out that on 
several voyages the vessels experienced heavy 
weather, which are reflected in the duration of the 
voyages and the mean speed. We might have 
quoted from the logs regarding contrary winds, head 
seas, and a continuance of bad weather, and demon- 
strated that on some occasions the vessels were 
in thisrespect unlucky. The mean speed of all the 

assages, however, is really most satisfactory. 

he mean speed for the round voyages out and 
home has been as follows ; 





17.94 knots 


Notz.—The first day and last day may be either less or greater than 24 hours, according to hour of departure or arrival. 


Mean Speed on Round Voyages. 
‘* Campania,” ** Lucania.” 


knots knots 
1, 20.00 20.235 
2. 20.275 20.86 
3. mw ov a 21.01 19.42 
4. ake ee ad 20.495 20.71 
5. Am pak ay 19.885 19,855 
6. 20.16 21,285 
a Pe dd ai 21.00 
8. aa 4 ron 20.215 
9, we aii a 19.70 
Mean... 20.304 20.394 


It will therefore be seen that the mean speed for 
the nine voyages of over 50,000 nautical miles has 
been 20.304 knots, while the Lucania in her six 
voyages of over 33,500 miles has averaged 20.394 
knots. The mean of all the outward voyages of 
the Campania was 19.83 knots, and on the home- 
ward voyages 20.779 knots. In the first run, 
which affects the mean considerably, caution was 
desirable, owing to the fact that the engines 
had not been for long under steam. In 
the case of the Lucania the mean of the six 
outward runs is 20.202 knots, and of the homeward 
runs 20.586 knots. It may be added that three 
years ago we gave detailed returns of performances 
by competitive liners, and that the highest mean 
over six or seven voyages was ‘about 19.1 knots, so 
that on this comparison the Campania and Lucania 
are 1} nautical miles per hour ahead of any of the 
other vessels, including the Majestic, Teutonic, 
New York, and Paris. 





An EtecrricaAt Exuisition.—An exhibition of elec- 
trical machinery and tools will take place between May 
and September this year at Buda-Pesth. The exhibition, 
which is expected to be highly interesting, has been orga- 
nised by the Hungarian Commercial Museum. 
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THE WEATHER IN SOUTH-EAST 
ENGLAND IN 1893. 

Tue meteorological data derived from the ob- 
servations made at the Royal Observatory, Green- 
wich, apply more particularly to the metropolitan 
district, and generally to the south-east of Eng- 
land. The following monthly results have been 
computed from the data published in the Registrar- 
General’s weekly returns of births and deaths for 
the year 1893 : 








Mean Amount Duration 
Months. Temperature.| of Rain. | of Sunshine. 

deg. in. hours. 
January... 35.4 1.44 | 13.6 
February 41.1 2.72 | 50.7 
March .. 46.2 0.42 155.1 
April 51.4 0.12 231.0 
May 57.7 0.54 186.5 
June 61.8 0.83 198.0 
July 63.1 3.33 149 9 
August .. 65.5 1.26 188.4 
September 57.1 1,29 129 2 
October .. 51.6 4.14 105.3 
November 41.7 1.84 31.5 
December 40.9 2.18 24.8 
Year 5L1 20.11 1461.0 


The data representing a typical or normal year 
have been given in ENGINEERING for January 18, 
1889. 

January, 1893, was cold and frosty, with N.E. 
winds during the first part, mild with S.W. winds 
during the second part. The temperature ranged 
between 13.9 deg. on the 5th and 52.2 deg. on the 
3lst. The 5th, the coldest day, had 16.7 deg. 
less than the average temperature due to that day. 
The mean temperature of the Ist to the 7th inclu- 
sive averaged 13 deg. below, and the 15th 11 deg. 
below the normal values. Rain fell on 14 days, 
and the amount was less than usual. Sunshine 
was very scanty, a trifle more than the least yet 
registered, 11.8 hours, in 1892. The 28th had 
4.2 hours of sunshine, twenty-two days had none. 
Deaths from diseases of the respiratory system, of 
the circulatory system, and from phthisis attained 
their maximum during the cold period ; the death 
rate ranged from 30 to 22. 

February, 1893, was milder, wetter, more sunny 
than atypical month. The temperature ranged 
between 23.1 deg. on the 6th, and 58.8 deg. on the 
19th. The mean temperature of the 5th was 
8.5 deg. below, the 18th 9.6 deg. and the 19th 
11.1 deg. above the normal values. Rain fell 
on twenty-two days. The wettest February, 
1833, had 5.7 in. of rain. Sunshine on the 
4th scored 7, on the 19th 6, on the 28th 7.2 
hours; nine days were without any. Winds 
were from §8.W. on ten days, and about the 
same number of days between S.W. and S.E. 
Wind pressure was frequently high, attaining 9.7 lb. 
on the Ist, 10 lb. on the 2nd, 9 1b. on the 9th, 
13 lb. on the 10th, 9 1b. on the 14th, 11.5 lb. on 
the 27th. During eight days ending the 27th, the 
mean atmospherical pressure was 29 in. The death 
rate in the metropolis ranged between 20 and 19. 

March, 1893, was very mild, dry, and sunny ; 
but not so warm as in 1780,when the temperature 
was 49.2 deg. The temperature ranged between 
24.2 deg. on the 19th and 69.3 deg. on the 31st. 
The mean temperature of the 2nd was 9.8 deg., 
of the 12th 10.1 deg, of the 3lst 9.1 deg. above 
the normal. Rain was almost absent, but small 
quantities were measured on seven days. The 
month was driest in 1852, 0.14 in. So large an 
amount of sunshine has not previously been regis- 
tered ; the 12th, 20th, 21st, 24th, 25th, 27th, 28th, 
29th, and 31st had slightly more or less than ten 
hours. Winds were chiefly S.W. till the 20th, 
then E. till the 29th, last two days S.W. The 
death rate varied between 21 and 19. 

April, 1893, was very mild, 4 deg. warmer than 
usual. The warmest month, 52.3 deg., was 1865. 
The pn ye ranged between 30.2 deg. on the 
13th and 80 deg. on the 20th. The 19th to 25th 
were 10 deg. to 12 deg. above the normal tempera- 
ture. The terrestrial radiation thermometer read 
below 32 deg. on ten mornings. Solar radiation 
was remarkably strong, maximum 130 deg. on the 
24th. The air was generally very dry ; the relative 
humidity was only 46 per cent. on the 25th. Rain 


fell on three days only. The driest month on 
record, .06 in. of rain, was in 1817. The duration 
of sunshine was unprecedented ; only one day was 
sunless ; thirteen days had over ten hours of sun- 
shine each ; the 26th had 12.6 hours. The winds 


15th and 16th, W. by N. on the 29th and 30th. 
The death rate was 20. 

May, 1893, was very warm, 5 deg. above the 
normal temperature ; the 4th, 12th, and 13th were 
about 10 deg. above the normal. The range of 
temperature was from 38 deg. on the 7th to 80.4 deg. 
on the 12th. The warmest May, 59.7 deg., was in 
1848. Rain fell on nine days, and most of it on 
the 17th. The driest May, 0.15 in., was in 1844. 
Solar radiation attained 140 deg. on the 22nd. 
Sunshine was rather more than the average dura- 
tion ; the 17th had none ; the 4th to 13th averaged 
10.7 hours daily ; the 10th and 11th, 13 ; the 25th, 
11 hours. The winds were chiefly N.E. 5th to 
17th, 28th to 3lst; N.W. 24th to 27th; S.W. Ist 
to 4th, 18th to 23rd. The death-rate was 18. 

June, 1892, was slightly above the normal tem- 
perature ; the 14th to 19th had 10 deg. to 13.5 deg. 
above, and daily maxima exceeding 80 deg. The 
range of temperature was from 37.3 deg. on the Ist 
to 91 deg. on the 19th. Rain fell on eight days. 
The driest month, 0.24 in. of rain, was in 1849. 
Sunshine was rather more than usual; more than 
13 hours on the 16th, 17th, 18th, and 30th, none 
on the 20th and2Ist. The winds were chiefly N.E. 
till the 21st, then S.W. Pressure of 9.2 lb. was 
registered on the 28th. The death rate increased 
from 17.6 to 22.6. 

July, 1893, had normal temperature, ranging be- 
tween 89.9 deg. on the 7th and 8th, and 47.1 deg. 
on the 15th. The mean daily temperature was 
above the normal, 9 deg. to 11 deg. on the 2nd, 
7th, 8th; below 8 deg. on the 14th and 15th. 
Rain fell on eighteen days to more than the normal 
amount; 1.1 in. fell on the 12th. There was de- 
ficient sunshine ; none on the 14th, 15th, 29th ; 
13 hours on the 6th, 13.4 on the 7th, 10 on the 
13th. The winds were chiefly easterly till the 
12th, afterwards westerly. The death rate was 
22; deaths from diarrhoea attained a maximum, 
from diseases of the respiratory system and from 
phthisis, 2 minimum. 

August, 1893, had a very high temperature, just 
less than the highest, 65.7 deg. in 1780; ranging 
from 95.1 deg. on the 18th to 43.2 deg. on the 29th. 
The mean temperature of the 18th was 18 deg., of 
the 9th, 13th to 17th, 9 deg. to 15 deg. above the 
normal. Rain fell on eleven days, but was much de- 
ficient; driest month, .07 in., in 1818. No day 
was without sunshine ; the 9th had 12 hours; the 
16th, 17th, 18th, more than 11; 15th and 24th, 
more than 10; and the total duration exceeded the 
average. The highest solar radiation, on the 18th, 
was 146.2 deg. ; the lowest terrestrial radiation, on 
the 29th, was 33.8 deg, The winds were variable 
from W. to S. and E. tillthe 15th, then S. to W. 
till the 26th, afterwards N.N.W. The death rate 
varied between 22.5 and 19. 

September, 1893, had normal temperature, rang- 
ing between 82.8 deg. on the 6th and 37.5 deg. on 
the 24th ; the mean of the 21st was 8 deg., of the 
23rd 11 deg., below the normal. Rain fell on 14 
days, and was much deficient; driest month, 
0.16 in., in 1865. Sunshine was more than usual, 
9.5 hours on the 11th, 8.9 on the 15th, none on the 
16th and 2lst. Winds were chiefly from S.W. ; 
pressure on the 8th attained 12.8 lb. on the square 
foot. The death rate fell to 17.5 and rose to 20.1. 

October, 1893, had temperature slightly above 
the normal, ranging between 66.7 deg. on the 16th 
and 30.2 deg. on the 31st; the 14th was 9.3 deg., 
15th 10.6 deg., 16th, 10.3 deg., 21st 9.2 deg. above, 
and the 31st 9.7 deg. below the normal. Rain fell 
on fifteen days, and the amount was excessive ; 
the wettest month, 7.65 in., was in 1880. The 
duration of sunshine was the largest yet registered ; 
8.5 hours on the 3rd; none on five days. The 
winds were from 8S. W. to S.S.E. on the lst to 8th, 
chiefly S.W. 10th to 17th, 19th to 2lst, 24th to 
29th, northerly on other days. The death rate 
was 18, 

November, 1893, was seasonable. The tempera- 
ture ranged between 27.4 deg. on the Ist and 
60 deg. on the 3rd ; the 23rd was 8.6 deg. below and 
the 28th 8.7 deg. above the daily normal values. 
Rain fell on sixteen days. Sunshine was scanty; 
7 hours on the 12th, none on fifteen days ; the least 
for the month, 22.9 hours, was registered in 1892. 
The winds were chiefly from N.E., 4th to 16th; 
N., 18th to 23rd; S.W. all other days ; pressure 
attained 18 lb. on the 18th, 17.6 lb. on the 19th, 
141b. on the 20th, 10.9 1b. on the 9th, 9.5 Ib. on 


December, 1893, was seasonable. The tempera- 
ranged between 20.2 deg. on the 3rd and 56.3 deg. 
on the 13th; the 2nd was 11.4 deg., the 3rd 
10.4 deg., the 31st 10.3 deg. below, the 13th 
10.8 deg. above the normal mean daily tempera- 
ture. Rain fell on sixteen days, and sixteen days 
had no sunshine. The winds were chiefly from 
S.W. and S.S.E. ; pressure attained 13 lb. on the 
8th and 10th, 37 lb. on the 12th, 17 Ib. on the 13th, 
12 1b. on the 19th, 10 1b. on the 20th (the register 
for the 12th must be regarded with reserve). The 
death rate ranged between 31 and 23. Diseases 
of the respiratory system, of the circulatory system, 
phthisis and influenza gave maxima to the death 
roll. 
Compared with normal seasons, the winter of 
1892-3 was 2 deg. colder, had normal rainfall, 9.6 
hours less sunshine; the spring was 4.7 deg. 
warmer, 4.2 in. deficient in rain, had 171 hours 
more sunshine; the summer was 2 deg. warmer, 
had 1.4 in. less rain, 42 hours more sunshine ; the 
autumn had normal temperature and rainfall, with 
36 hours more sunshine ; the year 1893 was 1.4 
deg. warmer, had 4.7 in. less rain, 254 hours more 
sunshine; and for no other year has so much 
been registered. Although the year was so bril- 
liant by sunshine, it will be more memorable for 
the unprecedented drought during March, April, 
and May in the British Islands generally, but 
particularly serious in south-east England. The 
rainfall at Greenwich for these three months was 
the smallest for a like period since 1815, as the 
following figures show : 

1833 

1834 

1837 

1838 

1840 

1844 

1852 

1857 

1863 

1870 

1874 : 

1893 ae ec a ass es ae 1.08 
Maximum temperatures in the shade exceeding 
80 deg. were registered as follows: April 20; May 
12; June 14 to 19 and 31; July 2, 3, 6, 7, 8; 
August 8 to 21; September 6; June 19 had 91 
deg.; August 16, 93 deg.; 17th, 94.2 deg.; 18th, 
95.1 deg. 
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NOTES. 
ATLANTIC PASSENGER ‘‘ RaTE Wark.” 

A RATE war, in connection with the steerage 
passenger traftic on the Atlantic, has been declared 
by the German steamship companies, who have 
this week started to book steerage passengers to 
and from British ports at exceptionally low rates. 
A year or two ago the two great German companies 
—the North German Lloyd and the Hamburg- 
American—formed a pool arrangement, which 
insured the co-operation of other companies, in 
connection with Continental emigrant traffic, and 
they were able to get as high a rate as 7/. In some 
cases, notably from the Mediterranean ports, joint 
services were conducted. The British companies 
have been developing an extensive traffic from 
some Continental countries, notably Scandinavia, 
through energetic agents, the route being across the 
North Sea to Hull for Liverpool, and to a Firth of 
Forth port for Glasgow companies, thence across 
Britain by rail. The German companies resented 
this as interference, and at the beginning of the 
year negotiations were entered into, and meetings 
held in London and elsewhere, and attended by 
representatives from nearly all countries. The 
German companies, we understand, desired the 
British companies to join the pool for Continental 
traflic, or to desist from energetically canvassing for 
traffic from Scandinavia and other parts. These 
negotiations seem to have broken down, as some 
threats made are now being carried out. The North 
German Lloyd have decided to book steerage 
passengers at 50s. through from London, vid 
Bremen, to New York, making 66s. from Liver- 
pool, or 83s. 6d. from Glasgow, including rail- 
way fare to London. The Hansa Company, which 
is practically the property of the Hamburg- 
American Company, takes passengers at 40s. from 
London, vid Antwerp, to Canada. Steerage pass- 
engers, too, are being booked from New York to 
many British ports at 72s., and this includes rail- 





the 26th. The death rate rose from 20.5 to 27.1. 
Influenza gave signs of increase about the middle of 





were from eastward, except S.W. by W. on the 





the month, and diphtheria attained a maximum. 


way fare even to Glasgow, Liverpool, or some Irish 
(pat. The German boats may require to be sur- 
veyed before emigrants can be embarked at a 
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British port ; but it is under contemplation to 
have this done, and all arrangements are made 
should it be necessary to put on boats from 
Southampton, Liverpool, or any other port to take 
British emigrants or European emigrants travelling 
vid Britain. 

Tue Hook or Hottanp Rovte. 

A new steamer has been added to the Great 
Eastern Railway Company’s line of packets which 
run on the new Continental route between Har- 
wich and the Hook of Holland. This vessel is 
the Berlin, which which has been built for the 
company by Earle’s Shipbuilding Company, and 
on Saturday last she made an experimental run 
out from Harwich. The Berlin is a similar 
ship to the Chelmsford, a vessel which has 
been running on the station for nearly a year, 
excepting that she is somewhat broader. She 
is a twin-screw, steel-built steamer, 302 ft. 
long between perpendiculars, 36 ft. wide, and 
16 ft. 3 in. depth of hold. The gross tonnage is 
1745. She is divided into eight water-tight com- 
partments. There is accommodation for 200 first- 
class passengers. There are two sets of triple- 
compound engines, the cylinders being 26 in., 
394 in., and 61 in. in diameter, the stroke being 
36 in. The engines of both screws are entirely 
independent of each other, having separate con- 
densers, feed pumps, circulating pumps, &c., so as 
to provide for the vessel being able to proceed if 
one set of engines should break down. There are 
five steel boilers of the ordinary marine type, having 
fifteen furnaces in all, the working pressure being 
160 lb. per square inch. The contract speed was 
173 knots. the horse-power is about 5000 indi- 
cated. The ventilation and lighting of this vessel 
have been specially considered, each cabin being 
provided with a ventilator leading to the open, 
whilst there are fans for carrying away foul air. 
There are 242 sixteen candle-power electric lamps. 
A sister vessel, the Amsterdam, has also recently 
been completed, and made her trial trip last 
week, whilst another similar craft, the Vienna, 
is now in course of construction at Hull, and 
will be ready to take her place on the station 
in case of need. The inauguration of the Hook 
of Holland route seems to have been a 
fortunate stroke for the Great Eastern Railway 
Company. In 1880 the company’s boats carried 
17,434 passengers, a total which rose to 82,666 in 
1892 ; whilst last year, when the new route was 
started, the number further increased to 94,870. 
The figures speak very plainly as to what may be 
done by good management and an intelligent appre- 
ciation of the needs of passengers. On the first of 
next month the Great Kastern Continental express 
will leave Liverpool-street station at 8.30 P.m., this 
being half an hour later than heretofore, an exten- 
sion of time which should be much appreciated, as 
it enables the travellers to fortify themselves with 
a good dinner before starting on a trying journey. 
In spite of the later start, the Hook of Holland will 
be reached atthe same time as before. On the return 
journey the arrival at Liverpool-street will be 
at 8.5 a.M., which is forty minutes earlier than last 
season. The company has now eight twin-screw 
passenger boats, counting the Vienna now under 
construction. Four of these are 300 ft. or over. 
After the run on Saturday last, on which the speed 
registered out and home was close on 19 knots, a 
luncheon was given at the Great Eastern Hotel at 
Harwich, Lord Claud Hamilton, the chairman of 
the company, being in the chair. Mr. A. E. 
Seaton, in proposing the toast of success to the new 
ship, stated that the Berlin could steam 10 knots 
if four out of her five boilers were to break down, 
and that she could maintain a speed of 13 knots 
with one set of engines disabled and dragging one 
screw through the water. The arrangements of the 
day were under the direction of Mr. F. Gooday, 
the Continental traffic manager to the company, 
who is not only to be congratulated on the success 
of the trip, but on the remarkable advance that 
has resulted from the introduction of the Hook of 
Holland route. It should be added that when cer- 
tain proposed improvements in the German railway 
service are carried out, it is expected that the time 
occupied between London and Berlin by this route 
will be 20 hours in place of 24. 


VoLTMETERS FOR Exectric Licutine Stations. 
In electric lighting stations it is customary to 
have one high-class standard voltmeter which can 
be relied upon, and to check the others by it. 
This, however is scarcely satisfactory, as the error 








of the switchboard instruments is not always 


constant. If it be caused by the magnetic field 
resulting from the currents traversing the con- 
ductors on and behind the board, it will vary with 
every change of load, being least in the slack portion 
of the day, and increasing as the load comes on. 
Hence the necessary correction in the evening is 
different from that of the afternoon, evidently a 
very unsatisfactory arrangement. As a means of 
avoiding this difficulty, Professor Ayrton and Mr. 
T. Mather have devised a new form of galvanometer, 
which they explained to the Institution of Electrical 
Engineers on Thursday, the 12th inst. They laid 
down asa preliminary that the voltmeter must (1) be 
unaffected by an outside magnetic field, whether 
uniform or not, and as strong as the disturbing 
magnetic field on any ordinary central station 
switchboard ; (2) be unaffected by an outside 
electrostatic disturbance such as is produced on 
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rubbing the glass front of the instrument ; (3) have 
no temperature error ; (4) have a high resistance, 
so as to measure equally accurately the true pres- 
sure at the end of long thin pilot wires, or in the 
station itself ; (5) have a scale of large radius, and 
one very open at the working pressure, so that a 
small change in the pressure can be detected ; (6) 
be dead beat. To secure astaticism in a non- 
uniform magnetic field they employ three stationary 
permanent magnets and three moving coils, the 
poles of the outside magnets being opposed to those 
of the inside magnet, and the area of the inside 
coil being double that of either of the others (Fig. 
1). These coils C are very delicately pivoted, and 
move through an air gap in the magnets M so 
shaped that the scale has wide divisions at the 
working pressure. The direction of the winding 
is such as to cause the deflecting forces from each 
portion of the coil to be in the same direction. The 
current is led up to and away from the coil by thin 
flexible silver strips attached to the points of 
stationary pieces w, w! (Fig. 3). In the 100-volt 
instrument the resistance is 7000 ohms, of which 97 
per cent. is of manganin on the stationary coil R, and 
3 per cent. of copper on the moving coil. Hence 
the temperature error is practically negligible. The 
index P is black, while the finger I is red. This 
latter is moved by the milled head H to the exact 
pressure required, in which position it should be 
exactly covered by P. If the pressure varies, the 
finger I becomes visible from a distance of several 
feet, and attention is called to the change. A 
clamping device Q is provided, but it cannot be 
brought into operation except when the index P 
is off the scale. The second condition enumerated 
above is met by lining the glass front with a trans- 
parent conducting screen made by dissolving a 
quarter of an ounce of transparent gelatine in one 
ounce of glacial acetic acid by heating them together 





in a water bath at 100 deg. Cent. To this solution 
there is added half the volume of dilute sulphuric 
acid which has been prepared by mixing one part 
of strong acid with eight of distilled water by 
volume ; the mixture is applied while still warm to 
the glass shade, which should be previously polished 
and be warm. When this film has become very 
nearly hard, a coating of Griffith’s anti-sulphuric 
enamel is applied over it. It is found that this 
lining affords a perfect screening under the most 
trying circumstances. It can be applied to the 
covers of all electrical instruments liable to electro- 
static influence. 

LIVERPOOL ENGINEERING Society.—At the meeting of 
this society held on Wednesday, April 18, Mr. Thomas 
Duncanson, Assoc. M. Inst. C.E., read a paper entitled 
**Notes on the Distribution of Water Supplies.” The 
author first gave data as to the quantity of water required 
to be provided for the supply of a district and the varia- 
tions in the rates at which it must be supplied, showing 
that the maximum rate at any hour during the year 
exceeds the average by about 85 per cent. He then spoke 
of iron distributing and service mains, the rules for deter- 
mining their sizes and their rates of deterioration, the 
various classes of house service pipes and how to protect 
them from frost. Some experiments on service pipes 
were described, which showed that lead pipes likely to be 
exposed to the effects of frost should be made of greater 
strength than was necessary if only the hydraulic pres- 
sure to which they were subject was considered. He 
then dealt with hot water supplies, advocating the use of 
low-pressure arrangements or of high-pressure boilers with 
safety valves under proper inspection, so as to avoid the 
dangers of explosion. ouse sanitary arrangements were 
discussed from a water works point of view, and the 
author showed that, if properly utilised, the allowance of 
2 gallons per flush for closets was sufficient. The paper 
concluded with a few remarks on the systems adopted for 
the ——— of waste and the general principles on 
which a water supply should be distributed. The discus- 
sion was adjourned to May 2. 








CoLLision AT TaLERDDIG Tor.—As the 12.30 p.m. 
train from Aberystwyth was passing over Talerddig Top, 
on the Cambrian Railways, on February 23, the drawbar 
of a coach in the middle of the train gave way, and the 
train became separated ; the automatic continuous brake, 
however, came into action and immediately brought both 
portions of the separated train to rest, and the banking 
engine which had been assisting the train up the incline, 
and which had been uncoupled and was tllewiog within 
a few yards in the rear, ran into the tail of it. No pas- 
sengers complained of injury, but an inspector who was 
riding in the rear van received slight injuries about the 
head ; asaloon, which was behind the rear van, had four 
windows broken, together with other slight damage to the 
running gear, but beyond this no other damage was done, 
either to the train, banking engine, or permanent way. 
The coach of which the drawbar broke is thirty years old, 
and though it has been thirty-one times into the shops 
for repairs, there is no record of the drawbar having ever 
been taken out, and Major Yorke, who reports on this 
accident, thinks it was simply worn out with age. The 
exact position of the fracture was in the eye of the draw- 
spring buckle, and an examination of it appeared to 
indicate the existence of a slight flaw, but it is not pos- 
sible to be certain about this. The locomotive superin- 
tendent proposes in future to adopt an improved pattern 
of poe but in the meantime the Government in- 
spector deems it advisable to have all drawbars, &c., 
of any other old stock in use on the line thoroughly 
examined. he collision undoubtedly would not 
have occurred had not the driver of the banking 
engine uncoupled some three-quarters of a mile before 
panna ba top of the incline. For this, however, he 
cannot blamed, as it has been the recognised practice 
for some time past; the responsibility must rest rather 
on the company, who have permitted such an improper 
arrangement to develop into a regular practice. Since 
the accident the pater, Bien has issued a notice that 
senger or mixed trains, whenever and wherever banked 
y an assistant engine, must in all cases be stopped at 
the top of the incline, for the purpose of enabling the 
assistant engine in the rear of the train to uncouple, it 
being clearly understood that no engines are to uncouple 
in the rear of passenger or mixed trains whilst these 
trains are in progress. Major Yorke adds that these 
instructions are satisfactory as far as they go, but that 
they do not go far enough, as in the case of passenger 
t.ains it is desirable that, as a rule, the assistant engine 
should be coupled on in front, and not in the rear of the 
train. But whether it is in the front or the rear, the 
automatic continuous brake should be invariably con- 
nected up between the banking engine and the rest 
of the train, as it is contrary to the Act of 1889 for 
an engine to be coupled unbraked to any passenger 
train. Moreover, tbe above instructions should be made 
applicable to all trains, and not to passenger and mixed 
trains only. It came out in the evidence that a relief 
guard who was riding in the train on his way to join a 
goods train, jumped from the passenger train at the top 
of the incline, while it was running at about ten miles an 
hour, on finding that his train was in a siding there, and 
the Government inspector naturally considers this a grave 
irregularity, though, as in the case of the driver of the 
banking engine, he does not blame him for doing what he 
considered to be his duty. It is stated on the authority 
of the general manager that strict orders have since been 
issued, which will, if obeyed, prevent any repetition of 
this dangerous practice. 
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BOILER EXPLOSION NEAR BRISTOL. 


A FORMAL investigation by the Board of Trade has been 
held respecting the cause and circumstances attending the 
explosion of a boiler at a farm belonging to Mr. William 
Luton, Almondsbury, near Bristol, which occurred on 
February 25. The Commissioners were Mr. Howard 
Smith, barrister-at-law, who presided, and Mr. Matthew 
McIntyre, consulting engineer. Mr, Gough appeared on 
behalf of the Board of Trade, and in his opening state- 
ment gave the main facts of the case as follows : 

The boiler was of the vertical internally- fired class, 7 ft. 
high and 3ft. in diameter, and was equipped with the 
usual fittings. It had, it appeared, been made originally 
by an engineer named Charles, for a Mr. Matthews, a 
farmer, but as both these gentlemen had gone abroad, full 
information as to the date of make, &c , was not obtain- 
able. In 1884 the effects of Mr. Matthews were sold by 
auction, and Mr. Luton, of Lower Court Farm, Almonds- 
bury, purchased the boiler. Mr. Luton had received no 
mechanical training of any kind, and this was his first 
experience with a boiler. He made himself acquainted 
with the working of the feed pump, &c., and had appa- 
rently been under the impression that so long as the 
boiler was kept duly supplied with water and fitted with 
a safety valve which worked freely, nothing further was 
required to insure its safety. The boiler was never ex- 
amined by any one either when purchased or at any time 
after being set to work. It was used for supplying steam 
to an engine for driving a chaff cutter and other 
machinery. It was kept fairly clean and the work- 
ing pressure ranged from 40 lb. to 60)b. on the square 
inch, being varied, according to the different kinds of 
work, by altering the nut on the spindle of the safety 
valve. About nine o'clock on the morning of February 25 
a fire was lit, and in an hour or so there was a pressure of 
about 40 1b. Soon after eleven, just as the engine had 
been stopped for the purpose of removing a belt, the 
boiler exploded, the result being that it was lifted from 
its seat and thrown over a barn, falling in a public road 
40 yards distant from its original position. J*ortunately 
no personal injuries were inflicted. A subsequent exami- 
nation of the boiler was made by one of the engineer-sur- 
veyors to the Board of Trade, who found that the fire- 
box, the rupture of which led to the explosion, was 
reduced in places to the thickness of brown paper. 

After this preliminary statement, Mr. Gough pro- 
ceeded to call witnesses, the first being Mr. Luton, the 
owner of the boiler, who gave evidence bearing out the 
above facts. The price he paid for the boiler and engine 
was 60/. He never knew that it was necessary to have a 
boiler periodically examined, and had never had an 
examination made by any one. The only repairs effected 
had been the fitting of a new baftle-plate to the firebox 
last autumn by a local blacksmith. He had never heard 
of boilers being insured by boiler insurance companies. 
Other boilers had been working in the district for twenty 
years, and had never been examined. Some cf these 
were in use at farms, and were of similar construction to 
the one which had exploded. 

George Powell, alabourer on the farm, gave general evi- 
dence as to his occasionally assisting in working the boiler. 

Ferdinand Meachin, blacksmith, of Almondsbury, 
deposed to fitting a new battle-plate in the firebox last 
autumn, but said he did not in any way examine the fire- 
box. He had had no practical experience with boilers, 
~ had never heard of inspectors going round to examine 
them. 

Mr, Joseph W. Butterworth, engineer-surveyor to the 
Board of ‘Trade at Bristol, presented his report on an 
examination made of the boiler after the explosion. The 
firebox was in a very wasted condition, principally on the 
fire side; the plate was not more than half its original 
thickness, and in places was nearly worn through. He 
thought that at the point of fracture leakage must have 
been going on for, say, two or three years. Any com- 
petent person could easily have seen the corrosion. Boilers 
of such a construction as the one in question ought to be 
thoroughly examined every year. 

This concluded the evidence, and the presiding Com- 
missioner inquired of Mr. Luton whether he would like to 
make any remarks to the Court in self-defence, and in 
reply Mr. Luton stated that he was entirely ignorant re- 
specting boilers. 

Mr. Gough submitted a list of questions to the Court 
as to the cause of the explosion and the liability of the 
boiler owner. 

Mr. Howard Smith, in giving judgment, reviewed the 
various facts brought forward in the evidence which had 
been given, and said that Mr. Luton had certainly not 
taken proper means to see that the boiler was working 
under safe conditions. It had been pointed out by Mr. 
Butterworth that had it been examined the condition of 
the firebox would undoubtedly have been ascertained by 
any competent person, and therefore the Commissioners 
had come to the conclusion that Mr. Luton was to blame 
forthe explosion. They quite thought that he had erred 
in ignorance, and that there was no wilful default on his 
part, but, as they had pointed out in many other cases, if 
ersons, for the purpose of their own trade, chose to 

ave on their premises steam appliances, they were re- 
sponsible to the public for the working of those appliances 
under safe conditions. Boilers could not be worked safely 
unless their condition was ascertained, and that could 
only be done by periodical examinations. The Com- 
missioners had been told that other farmers in the neigh- 
bourhood worked boilers in the same way that Mr. 
Luton worked his. They were not at all surprised to hear 
it, because they had heard it in other districts. They 
trusted that when the circumstances of that explosion came 
to their knowledge, other farmers would take measures so 
as to insure that the boilers which they used were ex- 
amined by competent persons from time to time. That 





could easily be done by employing a properly educated 
mechanic, or by insuring the boiler with one of the various 
insurance companies, who would send their inspectors to 
occasionally make an examination. They were obliged 
to come to the conclusion that blame attached to Mr. 
Luton—first, for having bought a second-hand boiler 
without making any examination of it; secondly, for 
working it without ascertaining the pressure at which it 
could be safely worked ; and thirdly, for having it for a 
period of ten years without having caused any examina- 
tion of it to be made at all. 

Mr. Gough applied that Mr. Luton should be ordered 
to pay a portion of the costs of the investigation. 

Mr. Howard Smith ordered Mr. Luton to pay the sum 
of 15/., at the same time intimating that if any more 
cases of explosions of agricultural boilers occurred, a 
higher order for costs would be made. 





PROFESSOR KENNEDY AND ELECTRIC 
TRACTION, 
To THE Eprror OF ENGINEERING. 

Sir, —It may, perhaps, be considered bold conduct, if 
not bad manners, on the part of a somewhat insignificant 
individual like myself to attempt any criticism of so im- 
portant a person as the President of the Institution of 
Mechanical Engineers, but my excuse must be that I am 
** hot with the justice of my cause.” In his presidential 
address delivered last week, Professor Kennedy dealt to 
some extent with the problems affecting electric distribu- 
tion for light and power purposes ; and it is in connection 
with the latter that I ask for an opportunity of comment- 
ing upon his statements, more especially with regard to 
electric traction. 

There are two reasons for objecting as strongly as pos- 
sible to the spirit and substance of much that Professor 
Kennedy says. In the first place, as a mere matter of 
policy, he could not well have chosen a worse time or 
place for pointing out the disadvantages of electric trac- 
tion, disadvantages admitted by everyone who claims to 
be impartial, but certainly not to be regarded as insuper- 
able or supreme. The truth of this criticism is made 
clear by the fact that the daily and non-technical press 
has at once seized upon the idea that Professor Kennedy 
—the President of the Institution of Mechanica] Engi- 
neers, an acknowledged expert without an axe to grind— 
considers electric traction in all cases to be practically a 
much less efficient and economical method than has 
hitherto been supposed. This, of course, is a conclusion 
which the Professor has not reached in any way, but the 
mischief is done because the outside public remains quite 
unable to differentiate between cases of admitted utility 
and those wherein benefit from the employment of electric 
energy is more doubtful. The whole system is condemned 
in the public mind, and only those who have spent years 
of trouble and toil in trying to introduce new and 
improved methods will appreciate the further struggle 
to be undertaken against the fresh want of confidence 
thus created. Noone, of course, would wish to keep back 
the true state of affairs, since it must inevitably come out 
sooner or later, but strong B oserend is necessary against 
exaggerated defects and disadvantages, 

This brings me to the second reason for criticising this 
part of the address, namely, the facts and figures which 
Professor Kennedy gives with regard to electric traction, 
and I think most electrical engineers who have had any 
experience in railway or tramway work will join with me 
on the issue. 

We are told that the total efticiency from indicated 
horse-power in the station steam engines to the driving 
axles on the line is only 35 per cent. in the case of an 
electric railway, as compared with 80 per cent, in ordinary 
steam working. There is no need just now to dispute the 
latter efficiency; it may be assumed correct; but Professor 
Kennedy will be nearer the truth if he doubles the ratio in 
the former case. Otherwise, I cannot credit the 88 per 
cent. ratio between station indicated horse-power and 
electric horse-power on the line which was recently stated 
by Mr. Thomas Parker before the Institution of Civil 


Engineers to represent actual working results on the 


Liverpool Overhead Railway. Take an even less favour- 
ably situated and operated line, the Mont Salve electric 
rack railway. The working results upon this, as given in 
last week’s issue of ENGINEERING, are as follows : 


Loss per cent. in generators ... i “PD 
9 ss line ... eee ane ee 
a motors and gearing - oD 


” 

and the mean efficiency is stated to be 52 per cent., a low 
percentage due to the unfavourable arrangement of the 
motors and gearing. This latter line, be it remembered, 
is one where gearing is essential, but on ordinary rail- 
ways the idea of introducing gears at all between motors 
and driving axles would be scouted as absurd by any 
one who has studied the subject at all. Yet Professor 
Kennedy allows for an efficiency (or rather inefficiency) 
of 75 per cent. in this item alone, which is absolutely non- 
existent in a well-designed road. Then he deducts 10 per 
cent. from the efficiency for loss of energy due to dead- 
weight of electric locomotive, but makes no allowance 
whatever apparently fora similar loss in the case of steam 
locomotives, Yet the respective deadweights are almost 
as 1 to6§ oreven 10. For the figures which he gives in 
order to arrive at the total efficiency, the following may, 
I think, with far more accuracy be considered reliable : 


Per Cent. 
Mechanical efficiency of engine (preferably 
direct coupled) = * ne es ¢ 
Efficiency of dynamo... ee ne ake 95 
fe line i ee 5s BRS 95 
a motors ... st Sis ee 90 
Total .. ins Ss 69 





In all this, however, it must not be forgotten that a 


test of the mechanical efficiency of the steam motor is not 
the furthest step we can take backwards, for the ratio 
between fuel efficiencies at full or even average loads of 
the stationary and locomotive steam motors respectively 
will be at least 5 to 3, if not more. Although, therefore, 
the total efficiency as given above of an electric line be 
only 69 per cent. of the engine power, whilst that of « 
steam line is assumed at 80 per cent., yet the final ratio, 
based on the coal bill, will be, say, 34.5 and 24 respectively 
—a very material difference. 

When referring to electric tramway work, Professor 
Kennedy offers no figures at all, and therefore detailed 
criticism cannot well be made ; but he must at least wait 
until it can be said to exist in this country before he 
— of either compressed gas or the cable as ‘‘ rivals” to 
the electrical method. One gets almost tired of crushing 
down this ‘rivalry ” which pops up from time totime in the 
imagination of men. The sooner it is realised that electric 
traction, cable traction, compressed gas, and oil systems, 
or any other method that has been devised, will each 
have a particular field of usefulness or special conditions 
to which it is best fitted, the sooner there will be a 
chance of developing one andall. We all admit (or ought 
to) the necessity for cable lines in certain districts, and the 
economy and satisfaction given by an electric service in 
others ; whilst on country roads, or on light agricultural 
railways, where very infrequent traffic makes cheapness 
the main object, there will be nothing so good as the oil 
or gas motor, whose superlative economy more than 
balances its outrageous noise and smell. 

Yours faithfully, 
Frank B. Lea. 

London, April 25, 1894. 








RESEARCH COMMITTEE’S TRIALS. 
To THE EDITOR OF ENGINEERING. 

S1r,—With your permission I should like to point out 
an inaccuracy that appears in my letter in your issue of 
the 13th inst., page 493, re the amount of air used in the 
steamer Iona, deduced from the Research Committee’s 
trials, by a consideration of the temperatures recorded. 

The paragraph commencing on the twenty-second line 
of the second column of page 493 should read as follows: 

“We have, therefore, 13,554,620 — 9,667,152 — 369,657 
= 3,517,801 units, which is also equal to the weight of 
chimney gas per hour x .243 (452 — 62 deg.), consequently 
the weight of chimney gas per hour 


8,517,801 
ees seclas =§$ 9 lb. 
.243 (452 — 62) meine 


and it is also equal to (air + 1) x 914, so that the air used 
per pound of coal burned 


= 37,119 _ 4 — 99.61 


924 
and the air supplied per pound of coal used 
— 89.61 x 914 _ sg 5a,» 
941 


This alteration, however, does not improve the coinci- 
dence that should exist between the results obtained by 
the two methods of ascertaining the quantity of air used, 
and bears out my contention that the amounts recorded 
cannot be taken as accurate. 

I remain, yours faithfully, 
JostaH McGREcoR, 

78, Queen Victoria-street, London, 

April 25, 1894, 





Fast CiypE-Burtt STEAMER FOR THE THAMES.—The 
great success which last year attended the efforts of the 
Victoria Steamboat Association, Limited, to provide 
cheap excursions on the Thames and its estuary is likely 
to be more than maintained in the coming season. Lasb 
autumn the ‘* Palace Steamers, Limited,” was formed to 
co-operate with the association in conducting a service 
“‘to Boulogne and back in a day, calling at Margate both 
going and returning.” To do this successfully a vessel 
of great speed and power was necessary, and the Fairfield 
Shipbuilding and Engineering Company, Limited, the 
builders of the Koh-i-Noor and the Royal Sovereign— 
vessels already well known and popular on the Thames 
—was entrusted with the contract. The vessel has 
just been launched from the company’s yard at Govan. 
She is 330 ft. in length between perpendiculars, and 
40 ft. in breadth, with a moulded depth from the upper 
deck of 21 ft.6 in. The hull is of steel throughout. 
It is divided, in accordance with the recommendations 
of the Bulkhead Committee, into 11 principal water- 
tight compartments. To assist navigation in harbours 
where space is limited, a bow rudder is fitted. The 
vessel has four decks, designated respectively the 
“lower,” “main,” ‘‘ upper,” and ‘‘ promenade,” the latter 
extending from the stern three-fourths of the steamer’s 
length. As is usual in paddle steamers, the engine-room 
divides the classes, the first-class passengers having all 
the promenade deck and the after part of the vessel 
to themselves. The dining saloons are fitted on the 
main and lower decks, and will accommodate about 320 
persons. The engines will be of the compound diagonal 
surface-condensing type. The cylinders are placed side 
by side, and work on two solid-throw crankshafts. 
Steam is supplied by four double-ended boilers of the 
ordinary multitubular marine type. Each boiler has six 
corrugated furnaces, making a total of 24. The vessel 
when completed will, on account of her size and appear- 
ance, be unique amongst British pleasure steamers, She 
was named La Marguerite. 
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WATER-TUBE v. CYLINDRICAL BOILERS. 
To THE Eprror oF ENGINRERING. . 

Srr,—In continuation of my letter of the 10th inst., I 
now take up the comparison of the cylindrical and water- 
tube boilers on the points of durability and maintenance, 
safety and economy. : wae 

Though almost every possible merit is at the present 
moment being claimed for the water-tube boiler, I have 
not yet heard of any advocate so bold as to claim that it 
is more durable than the cylindrical boiler. Mr. Milton, 
in his Cardiff paper of last year, mentions several small 
French steamers which had used water-tube boilers for a 
considerable number of years, but of the work which 
these boats have done, or the number of times these 
boilers have received new tubes or renewals of parts, no 
mention ismade. It is well known that the tubes, which 
in every design form the principal part of the boiler, are 
frequently renewed. In most of the designs, and very 
noticeably in the Belleville design, this idea of providing 
for frequent repair is so — that it appears to be 
its dominant feature, and I think very wisely teo. The 
feature also of great subdivision in these boilers arises 
entirely from this idea of frequent repair being neces- 
sary, further provision for it being thus made, as 
well as in the design of the boiler itself. The 
multiplication of boilers gives the opportunity of making 
repairs at sea without losing a large proportion of 
the boiler power when such repairs are being made. 
This I have heard stated frequently by its advocates as one 
of the advantages of the Belleville boiler, though I under- 
stand it has, within the last few days, been relegated to 
abackseat. Since writing my firstletter the following para- 
graph has appeared here from the London correspondent 
of the Glasgow Herald, who, as I mentioned, has been for 
many months aconsistent upholder of the water-tube boiler, 
especially the Belleville type, and, as is proper under the 
circumstances, the apologist-in-general for the Admiralty : 
‘‘Much has been made of the breakdowns of the torpedo 
gunboat Sharpshooter in her trials of the Belleville water- 
tube boiler, but however annoying these are to the parties 
interested, they do not awaken surprise at the Admiralty. 
In the first place, it is always difficult to adapt new 
appliances under old and prescribed conditions, and, 
moreover, the breakdowns have not all been associated 
with the water-tube boiler. The difficulty is the working 
of the automatic feed-gear. The water evaporation is so 
rapid and great that there is always present the liability 
to get out of gear. But the work of an hour or two puts 
it right. To meet this, I understand, French mercantile 
vessels have as a rule 10 per cent. more boiler power than 
they require, so that when anything goes wrong with one 
boiler there will always be a reserve boiler for use, and I 
learn that in the new cruisers Terrible and Powerful, 
building respectively by Clydebank and Barrow firms, 
there is even a greater than 10 per cent. ratio of reserve 
boiler power, so that even should the feed gear to any 
boiler fail to act, it can quickly be repaired, po the steam- 
ing efficiency of the vessel will not in the meantime be 
affected. The facility of repair is a most desirable feature, 
and no danger is involved in the breakdown of the gear.” 
The above no doubt gives the current talk of those in 
touch with our naval circles. When Mr. Milton, there- 
fore, mentions that a certain water-tube boiler in a 
steamer is found, after some years’ working, to be in good 
condition, it should also be explained how much of the 
original boiler is left, and how often the tubes have been 
renewed. 

But why should there be all this provision for repair of 
boilers? The sole end of a boiler is to supply steam 
efficiently, safely, and economically, and not to be repaired, 
and the proper end of their existence, as I have shown by 
the most abundant proof, is far more completely and 
satisfactorily fulfilled by the cylindrical boiler than by any 
other type. 

There are many cylindrical marine boilers to-day doing 
duty as well after over twenty years’ constant work as they 
did when new. I may point, for example, to the original 
White Star Atlantic steamers running yet with the 
same boilers, and doing as good work, if not better, than 
when they started over twenty years ago. No doubt they 
have been repaired in some places and re-tubed, but the 
main structure is the same. Cylindrical boilers have, 
indeed, been so hardy and enduring that they have in 
most cases been very imperfectly cared for, and have re- 
ceived such rough treatment that it is astonishing they 
have given so little trouble. There are some superin- 
tendents, though the fewer in number, who take admir- 
able care of their boilers, and are rewarded by having them 
running for a long term of years without a single repair. 

fi: may instance the case of the St. Magnus, of the 
North of Scotland, Orkney, and Shetland Steam Naviga- 
tion Company, which I completed with new engines and 
boilers in February 1875. The boilers are four in num- 
ber, and work at 70 lb. pressure, and have been surveyed 
by the Board of Trade every year for passenger certificate. 
These boilers, now in their twentieth year, still carry the 
original pressure of 70]b., and from inquiry made a week or 
two ago, the company’s manager informs me that there is 
not a patch or repair on any furnace, combustion chamber, 
or outside shell—that is, no repairs for over nineteen 
years’ work, the tubes only having been renewed. The 
solid welded ring farnaces are of Lowmoor iron j in. in 
thickness, with one ring in the middle of each furnace. 
The treatment has simply been that of fair attention when 
running and frequent changes of water. As the steamer 
is laid up in the winter months—a condition often more 
injurious to boilers than working—the interiors are then 
washed out and dried, and no moisture allowed to gather 
on the plates while lying up, These simple precautions 
have preserved these boilers without repairs for over 


nineteen years, the renewal of the tubes, as mentioned, 
excepted. 





To show how cylindrical boilers are equally fitted for 
forced-draught working, and specially in regard to dura- 
bility of tubes, which are supposed to suffer by forced 
draught (and do suffer greatly by closed stokehold 
draught), I may instance the case of the boiler of the 
first steamer I fitted, the. New York City, which has now 
been running constantly for 94 years. This steamer was 
for several years worked with salt water, as the circu- 
lating and air-pump discharges got so mixed that the 
water in the boiler, in a few days after starting from 
London with fresh water, was of the density of sea 
water. After the saltness increased to three times that 
of ordinary sea water, the boiler was blown out, and filled 
direct from the sea. During the voyages out and back from 
the West Indies, which extended from 3 to 34 months, 
no fresh water was used in the boiler except the fill-up on 
starting from London. The steam pressure at sea being 
80 lb., it will be seen that this boiler was worked under 
great disadvantages, and sometimes considerable deposits 
of salt occurred, but on inquiry at the owners’ within the 
last few days I find that not a drop of leakage has ever 
been found at a tube end, and that all the original tubes, 
with the exception of one, remain in good condition after 
9% years’ work. The single tube removed was found to be 
chafed ata part inside by the friction of the hanger of 
a zinc plate, and was therefore replaced. 

The next oldest boilers with my forced draught, those 
of the City of Venice, now in their eighth year of con- 
tinuous service, have never had a drop of leakage at the 
tubes, which are apparently as good as new. 

The Clan Line have now 22 steamers running with cy- 
lindrical boilers and the writer’s forced draught, beginning 
in 1888. The company, within the last few days, have 
informed me that leakage of tubes or other troubles are 
unknown in these steamers; some of them, making con- 
tinuous voyages of 23,000 miles in length, have freqently 
had occasion to be sent off in three days after arrival in port 
on a voyage of similar length, There can be no repairs 
necessary in such boilers. 

The superintendent in Glasgow of the Allan Line men- 
tions, in reply to inquiry, that since 1888, when his com- 
pany began to use the writer’s forced draught on their 
cylindrical boilers, ‘‘no leaks of any kind, neither from 
tubes, furnaces, or fireboxes, have ever been seen in any 
of the boilers fitted with your system of forced draught 
in the Allan Line, and no boilermaker has ever touched 
them up till now.” Designing a cylindrical boiler for 
ease of repair of furnaces is unnecessary, if the boiler is to 
be properly worked. For 27 years I have never con- 
structed a boiler where the furnaces were made to be 
withdrawn through the front plate, as is mostly now 
done. The boilers designed for this purpose, I believe, 
are not so well arranged as they can be without it, and I 
have always made the furnaces to remain, and have never 
had occasion to regret this, as the furnaces, properly 
taken care of, are as durable as any part of the boiler. 
Take, for example, the furnaces of the St. Magnus, 
already referred to, only Zin. in thickness, and quite 
good in their twentieth year. 

Among the many hundreds of cylindrical boilers I have 
so made during the last twenty-seven years, only two, 
which were single-ended, with three furnaces each, and 
of 70 lb. pressure, had their furnaces damaged, requiring 
renewal. Both cases arose from the stoppage of water, 
the boilers becoming dry so far down as to cause in each 
case collapse of the two wing furnaces. The repairs were 
easily accomplished by cutting out the damaged parts, 
and riveting in solid welded tubes, without removing 
anything but the parts of the furnaces damaged. Noone 
sustained harm in either case." 

The report mentioned by Mr. F. C. Marshall of what a 

rsonal friend had witnessed in Toulon and the South of 

rance, the home of the water-tube boiler, that all ships 
lying there fitted with such boilers were having their 
tubes taken out, shows the constant repairs and renewals 
which these boilers require. 

It is surely unnecessary to say more in order to prove 
that the cylindrical boiler is as superior to the water-tube 
boiler in durability as it is in efficiency, and that the 
cost of maintenance must be in proportion to the dura- 
bility and absence of renewal of parts. 

The last items I propose to consider are those of safety 
and economy. 

It is very generally supposed that water-tube boilers 
are safer than cylindrical Teles because of the individual 

arts being able to stand a very high cold-water pressure. 

his idea is, however, quite erroneous. The safety of a 
boiler depends on its homogeneity, both in structure and 
contained water, the quantity of water contained, the 
equality of its strains, the thickness, within limits, of its 
material, its capability to receive and dispose of the 
greatest possible furnace heat most rapidly, and in having 
the fewest number of separated or detached parts. All 
these desiderata are combined in the cylindrical boiler 
in the highest degree, while in the water-tube boiler they 
are found in the lowest degree. The cylindrical boiler is. 
therefore, found to be as much superior in safety as the 
facts cited prove it to be in efficiency and durability. For 
example, it has been shown that in the case of the water- 
tube boiler of the U.S.S. Cushing and the locomotive 
boiler of the Tripoli, that, with the same forced draught, 
it required three times the heating surface in the water- 
tube boiler to effect the same evaporation, proving not 
only the disposition of the heating surface is less favour- 
able than in the cylindrical boiler, but that the number of 
detached parts of the water-tube boiler is greatly in- 
creased thereby, and the safety of the boiler propor- 
tionately lowered. If it was attempted to take an 
evaporation equal to that in a cylindrical boiler, from an 
equal heating surface in a water-tube boiler, the disposi- 
tion of the pies and water in the latter is so greatly 
less favourable than that of the former, that it could not 
fail to be destroyed very quickly. Every separate 


member of a water-tube boiler is, therefore, much more 
liable than the parts of a cylindrical boiler to derangement 
and injury by heat, water impurities, or accidents, and 
the multiplication of these separate members is a 
corresponding multiplication of the points of danger. 
It must not be supposed, therefore, that because the 
ong are small they are not dangerous. Doubt- 
ess a great many small ruptures take place in water- 
tube boilers which do not do more damage than render 
the boiler useless until repaired, yet a good many serious 
cases occur. It will be remembered when a number of 
water-tube land boilers were introduced fully twenty 
years ago, the fatal accidents arising from their use were 
out of all proportion greater than from the Lancashire 
and other cylindrical land boilers, though of the latter 
there were, and are, always a large number at work of 
from thirty-five to forty years old, and many of them 
tended by very unskilled persons. 

We hear very little of what takes place in France, 
where in Government vessels the water-tube boiler is 
greatly used, but certain details reach us occasionally. 
In the London Daily Tilegraph of January 15 last the 
following accident was reported: ‘* Rochefort, January 
14.—While the French torpedo vessel Sarrazin was on a 
trial trip yesterday, in the roadstead of the Ile d’Ars, the 
boiler exploded, seriously injuring seven men, including 
M. Mangini, naval engineer, M. _ emda a civil engi- 
neer of Bordeaux, a quartermaster, and four workmen. 
M. Mangini and one of the workmen have since died.” 
Some days afterwards, January 23, the following refer- 
ence to this event appeared in the Daily Graphic: ‘The 
recent explosion in the French torpedo-boat Sarrazin was 
caused by the longitudinal rupture of one of the tubes of 
a Babillot tubular boiler. The accident seems to require 
a careful examination, seeing we have adopted, at least 
experimentally, certain French tubular boilers for some 
of our new vessels.” As the tubes in the boilers of 
Government ships are generally much smaller than in 
boilers for seagoing ships, such as the Messageries mail 
steamers, the above case shows how dangerous the rup- 
ture of even one small tube may be in a water-tube 
boiler. As I have already said, a leakage occurring in a 
tube of a cylindrical boiler is an occurrence of no great 
consequence, such leakage generally arising from pitting, 
and begins with a very small hole, for which it is seldom 
necessary to stop the ordinary work of the boiler, as the 
tube can be plugged so as to prevent the leakage until a 
new tube is put in, or a proper tube stopper fitted, if no 
tube is at hand. As the pressure of the water is on the 
outside of the tube in a cylindrical boiler, the tendency is 
to prevent the rupture of the tube, while in the tubulous 
boilers, with the pressure inside, the tendency is to cause 
a rupture. A leak in a single water tube causes the 
stoppage of the boiler. 

No unbiassed person examining this question of safety 
can fail to be convinced of the great superiority of the 
cylindrical boiler. What do we find from experience ? 
Does anyone know of a cylindrical boiler among the tens 
of thousands of them at work having exploded or injured 
anyone, old as many of them areand badly kept? Paradoxi- 
cal as it may appear, the safety of the cylindrical boilers 
has been rising as size and pressure have increased. 
There is, of course, a prudential limit to size, but that is 
merely limited by convenience. Increase of pressure in 
cylindrical boilers on present constructive rules gives 
increase of safety. 

Regarding the last feature to be noticed, economy of 
fuel, I believe no one who has had any experience of 
cylindrical and water-tube boilers will fail to admit the 
water-tube falls very considerably behind. The reasons 
for this must be very obvious to those who have read my 
paper and these explanatory letters. It is a defect arising, 
as I have said, from the very nature of the water.tube 
boiler. The principles oT referred to in my paper 
in connection with Figs. A and B will show that by using 
judiciously a large heating surface of small and conse- 
quently short-lived tubes, the water-tube boiler may be 
made much less wasteful in fuel, and be capable of being 
worked with forced draught for the time the tubes may 
hold out; but even these boilers are much less economical 
than the cylindrical. For large water tubes capable of 
running at sea for a outsihaelie period, the same prin- 
ciples will show that a high rate of combustion per square 
foot of heating surface must necessarily be most wasteful 
in fuel. From a long experience and study of both cylin- 
drical and water-tube boilers, I have no hesitation in 
deliberately saying that, compared with a properly worked 
cylindrical boiler, having one-half the tube heating sur- 
face of Belleville boilers, such as in the Messageries mail 
steamers, the latter would, at a moderate rate of combus- 
tion per indicated horse-power, or per square foot of heat- 
ing surface, require 25 per cent. more fuel per unit of 
horse-power, and at a fairly high rate of combustion they 
would require from 30 to 35 per cent. more than the cylin- 
drical boiler. 

Mr. Milton gives some cases in his Cardiff paper on 
water-tube boilers, having, it is understood, tubes 2? in. 
in external diameter, of what appears to be a fairly 
economical rate, but on examination it is found that the 
rate of combustion in the most economical case, in which 
the actual evaporation is 10.66 lb. of water per pound of 
Cardiff coal, and 12.41 lb. from and at 212 deg., is only 
10.28 lb. coal per square foot of firegrate, and 3.06 Ib. 
evaporation per square foot of heating surface, When 
the combustion was increased to the very moderate rate 
of 15.38 lb. per square foot of firegrate, and the actual 
evaporation to 5.50 lb per square foot of heating surface, 
the evaporation per pound of coal fell to 8.96 lb., or 16.7 

r cent. less, and when the combustion was increased by 
aie draught to barely 25 lb. per square foot of grate, 
and the evaporation to 6.69 lb. per square foot of heating 
surface, the evaporation per pound of coal feil to 8.01 Ib, 





actual, or 24.77 per cent, less, Thisaltogether proves my 
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contention that the water-tube boiler cannot be worked at 
any high power without sacrificing fuel greatly. At 
extremely low rates of combustion, so low that no ship- 
owner could afford to carry boilers of the size and cost for 
the trifle of work got out of them, such boilers show a 
fair economy, but long before they are worked up to an 
ordinary working rate the economy disappears, and con- 
suniption per indicated horse-power rises rapidly. 

The reason for the apparent economy of the low rate 
trial is obvious. The greatest economy in any boiler 
depends entirely on the two following conditions: Com- 
plete combustion with the least amount of air; least loss 
of heat so obtained in the waste fire gases and by radia- 
tion and conduction. The boiler in which these conditions 
are most fully achieved will give the highest economy, it 
matters not what shape or form it may be. The dura- 
bility, safety, weight, &c., are affected by the form of the 
boiler, but not the economy. 

As I have shown that the heating surface of the water- 
tube boiler is much less effective than that of the cylin- 
drical, the low rate of combustion gives the water-tube an 
immense heating surface to take up the comparatively 
small heat, and accordingly the fuel combustion 1s effected 
advantageously, and there is comparatively little heat 
lost by radiation and by the waste gases, hence the 
economy. When the rate of combustion is much in- 
creased, the inefficient and wasteful character of the boiler 
reveals itself. It must be remembered that the loss by 
radiation in these boilers is often very great, as the heat 
against the inclosing casing in some trials has been 
as high as 1,000 deg., a temperature which requires 
no small amount of covering to keep it from finding its 
way outside. In the cylindrical boiler it must be remem- 
bered the heat of the outside plating, which requires to be 
protected, can never be more than the temperature of the 
steam inside whatever rate of combustion is used, say 
about 270 deg. for 160 lb. pressure. This is easily dealt 
with by good non-conductors. It cannot, therefore, be a 
matter of surprise that at high rates of combustion the 
water-tube boiler, fitted for seagoing steamers, is a 
wasteful boiler. 

Mr. Milton in his recent paper mentions trials of 
Messrs. Anderson and Lyall’s combined boiler, where 
with Welsh coal and a combustion of 18.29]b. per square 
foot of firegrate, the equivalent evaporation from and at 
212 deg. was 12.05 ]b. But as neither the grate surface 
nor the heating surface is given, whether this result is 
good or bad cannot be known. But should this be a good 
result, which probably it is, it is not because of the water 
tubes, but because of this boiler being three-fourths of 
the cylindrical type, and the heat entirely contained 
within the shell. The only objectionable parts of this 
boiler I see are the water tubes. 

Mr. Milton at the close of his paper reiterates the 
dangerous fallacy I hear constantly repeated, that for the 
boilers of war-vessels, durability and economy are second- 
ary affairs, and even goes so far as to say, ‘‘In some 
cases, indeed, the question of economy hardly comes in at 
all.” This most delusive sophism I have endeavoured to 
expose from time to time, but, so long as those most 
directly concerned in these matters prefer fallacy to fact, 
such statements will be repeated in the highest places, 
In my paper on “‘ Forced Combustion” read at Chicago last 
August, and in the discussion thereon, I refer to this sub- 
ject at some length. I will only repeat here that on 
economy in fuel depends not only the important feature of 
increased steaming mileage from the saving of the fuel 
itself, but also the ultimate power of the boilers per unit 
of size and weight depends on this economy ; the greater 
the economy the greater the power, and consequently the 
smaller and lighter the boilers for a given power, so that 
the objects vainly sought to be attained by this adoption 
of the water-tube boiler in these large cruisers will be en- 
tirely defeated by reason of not only the character of the 
boilers themselves, but by their wastefulness of fuel. A 
very considerable waste is also caused in these Belleville 
boilers by the higher pressure carried in the boilers than 
is used in the engines, and the subdivision of the boilers, 
each requiring separate stop valves, safety valves, steam 
and feed pipes, &c. Those who have not observed how 
quickly the heat in high-pressure steam disappears when 
in contact with surfaces of iron more or less exposed to 
the atmosphere, will be surprised to find how much the 
loss amounts to. In certain engines I tested in 1861 (see 
Transactions, Engineers and Shipbuilders of Scotland, 
1879-80, pages 92 and 93), I found steam fall in pressure 
and temperature from 50 1b. to atmospheric pressure, in 
passing from one cylinder to another, while the reduction 
in pressure by increase of volume should not have been 
more than 201b. Now the difference in temperatures be- 
tween steam of atmospheric pressure and 50 lb. above 
is 85,5 deg., while the difference of temperature between 
steam of 200 lb. and 250 lb, is only 18.7 deg. How much 
sooner, therefore, will a loss of temperature occur from 
steam of 250 lb. of 18.7 deg., which would reduce the 
pressure to 200 lb. if not sustained b,’ fresh steam, than 
the loss of temperature between 50 lb. and the atmosphere, 
which, asI have mentioned, is 85.5 deg. ? 

Enough, and more, I trust, has been said to show the 
fallacy of supposing this water-tube boiler to be at all 
comparable to the cylindrical boiler in any feature of im- 
portance, and that, on the contrary, it is a boiler which 
no ordinary mercantile marine steamship company could 
afford to use on a large scale because of its inefficiency and 
wastefulness of fuel in competition with a well-designed 
cylindrical boiler properly worked. 

I now come to the consideration of Dr. White’s reasons 
for our Admiralty authorities adopting French water- 
tube boilers for the most powerful steamships of our 
Navy. These were, shortly, (1) the fact that all the 


steamers of the French Navy, large and small, were now 
having water-tube boilers; (2) the experience gained 


small steamers with water-tube boilers built by Messrs, 
Thornycroft and Mr. Yarrow; (3) the Admiralty 
authorities had before deciding on adopting water-tube 
boilers sent an engineer to Australia in the mail steamers 
of the Messageries Maritimes Company, in order to 
obtain all information about their working. These state- 
ments seem to cover all that can be said in justification 
of the introduction into our Navy of this class of boiler, 
which no mercantile steamship company in this country, 
subsidised or unsubsidised, or re | unsubsidised company 
in any other country, has adopted. 

I would not seek to detract in the slightest degree from 
the tribute paid by Dr. White to the science and learning 
of our French neighbours. We could doubtless learn a 
good deal from them in some things, but certainly not in 
marine engineering, in which they arenecessarily far behind 
us. There are several shipbuilding and marine engineer- 
ing establishments in this country that could each turn 
out the whole mercantile steamships annually built in 
France, and not consider themselves overtaxed. The 
machinery for their steamships has all along been mostly 
copied from our designs, and, indeed, until lately, prevented 
by a high tariff on the one side and subsidies on the other, 
their steamships were mostly all built in this country, 
and even yet, notwithstanding these prohibitions, we are 
building steamships for France. , i 

Vhen we are building year by year something like 
seven-eighths of all the ocean steamships of the world, 
we surely should know as much of marine engineering 
as to keep us from going to France to be taught what 
kind of boiler is best for steamships. It would be indeed 
to our shame if that were necessary, and I can say, for my 
part, I felt humiliated, asa Briton and as an engineer, 
when I learned that it was seriously contemplated by our 
Admiralty authorities to put these French boilers into 
not only the smaller ships, but into the highest-powered 
warships in the British Navy, and on grounds the most 
inadequate. I believe that I have proved sufficiently in 
these letters that the cylindrical boiler of this country, 
when properly designed and worked, and not abused as 
it has been in our Admiralty ships for the last ten years, 
is beyond comparison better than those of the Mes- 
sageries mail steamers, the only water-tubes I know of 
capable of running, with care, continuously at sea, and 
that chiefly from their capability of being repaired. When 
the engineer from the Admiralty went one voyage to 
Australia to see these boilers at work, he appears to have 
been struck with the fact that they could run continuously 
without breaking down, but, had he gone for ten years to 
Australia in our own ships without ever seeing a break- 
down, he would probably not have been surprised, because 
that is merely what he would have expected. It is a 
peculiar feature of some minds to be filled with admira- 
tion of things they see in a foreign country, while quite 
oblivious to much better things of the same kind at their 
own door. 

The fact that the French Admiralty have gone in for 
water-tube boilers in their ships is easily explained. Some 
years before our Admiralty, they began to fit their war- 
ships’ boilers with closed stokehold forced draught, and 
some of their boiler designs, which I have come to know 
of, were even more unsuited than those of our Admiralt 
for this injurious and wasteful system. The Frenc 
Government, though testing their warships even less 
I believe, than our Admiralty, saw and acknowledged 
their mistake sooner, and evidently thinking that these 
injuries arose from something inherent in the cylindrical 
boiler, and finding water-tube designs by theirowncountry- 
men which, when tried, did not leak at the tube ends, 
they at once began to use them exclusively. The French 
are idealists and patriotic, and as they found they could 
apparently do better with the new boiler than with the 
badly designed cylindrical boiler worked with an injurious 
forced draught, they adopted the water-tube boiler from 
a patriotic sentiment as well as from a belief in its merits, 
The French Government ships, as I have said, are 
even less tested than our own, therefore the fact of 
all their ships being now fitted with water-tube 
boilers is no guarantee whatever of their utility. 
The highest subsidised company in the world, the 
Messageries Maritimes, also tried these boilers, and, as 
is well known, have fitted the Belleville boiler, designed 
for working at sea, toa number of ships, and have worked 
them in a very admirable manner. The expense of work- 
ing these steamers, however, must be considered. This 
French company, with a capital of 2,400,000/., and an 
annual subsidy of 554,000/., pays about 120,000/. annually 
to its shareholders, while our Peninsular and Oriental Com- 
pany, with 80,000/, less capital and 214,000/. less annual 
subsidy, declared profits last year of 139,800/. These 
figures are worthy of consideration. 

Notwithstanding the fact that the French mail steam- 
ships use large water tubes only, I am informed that our 
Government ships are not to be fitted with this seagoing 
water-tube boiler, but with the warship kind, which have 
much smaller tubes. Now, this kind of water-tube boiler 
has not to my knowledge been tried but in warships, and 
therefore anyexperience derived from the Messageries mail 
steamers is of no direct use. It is after all a practically 
untried boiler they are adopting. It will not be argued 
that the trials of the Speedy and such craft give any 
guidance for seagoing steamers. Our Admiralty, I am 
sure, are drifting into the same course they adopted in 
1882 and 1883, when they followed the French lead in the 
use of the closed stokehold, against which I warned them 
in my paper read at the Institution of Naval Architects in 
1884 (see Transactions of the Institution of Naval Archi- 
tects, 1884), when only the Satellite and Conqueror were 
fitted with this draught. As they still continued its use, I 
again called attention in my aed read in 1886, also at 
the Institution of Naval Architects (see Transactions 
of the Institution of Naval Architects, 1886), to the 





from the performances of the Speedy and other fast 


consequences that would follow in the disablement of the 





boilers if ever tried at sea under ordinary conditions, 
Now if any department of the public service should seek 
and welcome the advice of engineers of experience in the 
mercantile service, itis our Admiralty engineering depart- 
ment, for, let these engineers be ever so talented, the non- 
practical character of their training and the absence in it 
of struggle and necessity in maintaining their position, 
precludes them from obtaining that practical experience 
which can only be acquired from actual and constant 
necessity for arriving at the best methods, by testing and 
observation, in carrying out designs that will stand the 
test of continuous hard work. 

If, however, instead of receiving such advice in an 
appreciative spirit, the Admiralty engineers wrap them- 
selvesup in the dignity of their office, and resent such 
counsel as a personal offence, then it is impossible for any 
men of ordinary, or even extraordinary, capacity so 
acting to attain toany real knowledge of what is required 
for practical working of machinery at sea. It must ever 
be remembered that it is only in the mercantile marine, 
as I have before said, that any proper practical testing of 
marine machinery is made in continuous working at 
highest power from day today. It is, therefore, impos- 
sible from all these circumstances to obtain real practical 
_ eo of engineering in our Admiralty department. 

The advice I proffered to the Admiralty, as mentioned, 
in 1884 and 1886, with the best intentions, and the 
deepest conviction of its importance to the Navy and to 
the country, I found was in truth taken as a personal 
offence, and papers were written by the Admiralty staff 
from time to time (see Transactions of the Institution of 
Naval Architects, 1886 and 1888), extolling the closed stoke- 
hold draught, and denying that the injuries caused by it 
were of any consequence. ThoughI have given abundant 
proof during the last eight or nine years that the cylin- 
drical boiler could be worked without the slightest injury, 
and with a very high power and economy, I have been 
steadily boyootted* by the Admiralty officials during all 





these years, who, now finding that they can no longer 
stand up for the closed stokehold, have resorted to this 
French boiler which not one of their own countrymen will 
use for mercantile purposes. 

I trust I may be pardoned for mentioning under the 
special circumstances of the case, for it is directly involved 
in this question of cylindrical versus water-tube boilers as 
adopted by the Admiralty, that though I have received 
orders from steamship owners of the mercantile marine, 
who must work and prove their boilers, for the applica- 
tion of my system of forced draught to no less than 
seventy large steamships in one twelve months, the 
cylindrical boilers of which could live and work without 
it, I have not to this day received a single order for one 
of the Admiralty ships which have boilers which cannot 
run continuously, at any high power, without it. The 
Admiralty department are, however, not entirely to blame 
in this matter, for, I regret to say, there are a number of 
engineers whose sense of the importance of the patronage 
of the Admiralty is evidently so great that they are always 
found supporting whatever the Admiralty officials favour, 
and condemning what they dislike. None of these engi- 
neere have ever used my system unless under necessity, 
that is, when the shipowner insists on having it, though 
I must say a number are now evidently prepared to use it 
of their own free will. During these years I have been 
told more than once, with the best intention, by friends 
more accustomed to official ways than I have ever been, 
that I would do harm to myself by expressing opinions 
objectionable to those in power. As I have not knowingly 
expressed an opinion which I did not believe to be correct, 
and felt, ney or beng, <4 under some compulsion to 
speak out, I have always felt the giving up of this freedom 
of speech too high a price to pay for the purchase of any 
patronage whatever. I can always say that though I havea 
somewhat unfortunate habit of putting things morestrongly 
when I feel strongly than I am aware of at the time, I have 
never the slightest personal feeling — any opponent. 
It would surely be much better to all concerned if at the 
discussions at the meetings of the Naval Architects a 
more independent and manly attitude was taken by the 
speakers. I find in visiting these meetings from year to 

ear that there is a certain circle within which if anyone 
ah forward a subject it is indiscriminately praised, 
whether right or wrong. This lowers the value of these 
meetings when free criticism of the opinions of certain 
members is frowned upon. It is but a short year since 
I lifted up a solitary voice in that Institution in re- 
gard to an Admiralty boiler fitting which had re- 
ceived the usual chorus of applause as being of 
the utmost value to the country. Though I had 
not the slightest intention or desire to speak at the meet- 
ing, and knew well from past experience that any adverse 
opinion I expressed would be to my personal disadvantage, 
I could not help saying a few straight unpremeditated 
words as to the fallacy of supposing that the proposed 
temporary makeshift could cure the radical evil in the 
mode of working these boilers. I wonder how many of 
the applauders would repeat their words to-day. 

We have come to another turning-point or parting of 
the ways, and the question I would ask is of the most 
momentous national importance, and no mere personal 
affair. Are we to have our Navy efficient and reliable in 
the highest degree, or have it miserably inefficient and 





* T regret having to use this word, but I cannot find 
one more appropriate, especially when in one of our new 
battleships attempts are now being made to reintroduce 
a system of forced draught which its inventors over 50 
years ago had, after three attempts, to discard, and which 
others since have twice at least pers tan with same 
result. (See my paper on ‘* Forced Combustion ” read at 
Engineering Congress at Chicago, 1893 ; also my paper on 
same subject, Transactions of the Institution of Naval 
Architects, 1884.) 
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wasteful asin the past? This is, I repeat, a momentous 
national question, before which all personal considerations 
should vanish. We can begin now either the one way or 
the other. The responsibility of facing this question 
will surely not be ignored again as it has been in the 


ast. 
. Ts it not clear that these French boilers should not be 
used for these large cruisers, and the greatly more efficient, 
durable, safe, and economical cylindrical boilers of our 
country when properly proportioned and worked be 
adopted? I am convinced that if this is not done it will 
be repented of, probably too late to be of any avail. 

Returning to the general question of cylindrical versus 
water-tube boilers, I feel that this discussion will serve the 
very important purpose of calling renewed attention to the 
unrivalled excellences of the cylindrical boiler, and should 
certainly go to raise the standard of its efficiency and 
design, so far as to insure both increased power and 
greater longevity. There is no reason whatever why 
cylindrical boilers, when properly constructed and worked, 
combined with the use of precautions available to every- 
one, and tended with ordinary care, should not run con- 
tinuously for a period of from twenty to twenty-five years 
without any repairs whatever, with exception of one 
renewal of the plain tubes, and even they could be made, 
if desirable, sufticiently thick to last as long as the other 
parts of the boilers. In this fast age a period of twent 
to twenty-five years will no doubt have rendered bot 
the machinery and the ships obsolete, so that the repair 
and renewal of cylindrical boilers should not be required 
in any steamship. ; 

This anticipation is not a mere idea, but what I believe 
in nine cases out of every ten at least would, under the 
improved conditions of working, be an actual fact. 
Thanking you for the generous use of your columns which 
you have granted me in bringing this important subject 
before the engineering world, 

I am, yours faithfully, 

April 18, 1894. JAMES HowDEN. 

P.S.—Mr. Thornycroft, in a communication I have 
just received, has pointed out that the weight (in the 
comparative Table of particulars of the Speedy and 
Satellit) of the boilers of the Speedy evidently embraces 
the engines also, as her boilers are only 90.4 tons weight, 
including water and mountings. Mr. Thornycroft refers 
to other minor discrepancies. but they do not affect the 
result appreciably. The Table, as mentioned, was made 
by Herr Ziese, and I will endeavour to have every point 
properly adjusted. Meantime I have pleasure in publish- 
ing without delay the correction sent by Mr. Thornycroft. 
It should be mentioned that I sent a copy of the Table to 
Mr. Thornycroft on the 29th ult , requesting any correc- 
tions he found necessary to make.—J. H. 





CAPITAL AND LABOUR. 
To THE EpIToR OF ENGINEERING. 

S1r,—Most of your correspondents writing under these 
titles show an encouraging spirit of ‘‘ wanting to know,” 
and it is evidently a suitable subject to be ventilated in 
— columns, for it will be admitted that the solution is 

argely a question of organisation of industry. Now that 
is specially our business as engineers, and perhaps our 
highest function. 

I must diverge a minute before I come back to this. 
Two facts are admitted by the thinkers of all parties: 
(1) That several hundred millions per year are enjoyed 
by those who do not produce; (2) that these millions are 
not free gifts of Providence to them, and are not ancient 
stored-up wealth, but are annually created by producers. 
T use the word ‘‘ producers” in the widest sense, including, 
of course, directors of labour and those whose work 
increases the productivity of labour. 

Itis, therefore, obvious (apart from any question of why) 
that the producers do pay tribute of several hundred 
millions a year to non-producers, and to that extent they 
are obviously the poorer by doing so. 

It is, therefore, obviously a matter of practical import 
to all producers to inquire whether the payment of this 
tribute is necessary or righteous or expedient, but I am 
not going to ask you for space to pursue this inquiry 
here, but solely to point out thatit is obvious that as long 
as this tribute continues, it does, and must, lower the 
average of prosperity among the whole body of producers, 
whether it be held to be inevitable or not, and so partly 
accounts for the evils which we all deplore. 

But besides a low average of prosperity, we have the 
facts of great inequality of prosperity among the pro- 
ducers, and its casualness and unreliability. Part of this 
is clearly due to difference of personal character, much is 
also due to difference of opportunity, but very much is 
due to the uncertainty and fluctuations of demand for 
different kinds of ability and of produce. It is this last 
waich most specially concerns us as engineers. Is it not 
clear that it is largely the result of imperfect organisa- 
tion of industry? When we consider in detail how 
industry is organised, or how little it is organised, may 
we not almost say, Industry is not organised? The 
adjustment of supply to demand is by haphazard, ignor- 
ance, and chance. No man in any trade can predict the 
demand next year, and in many trades not next month. 
For want of organisation, new inventions often produce 
misery instead of prosperity. Our system of distribution 
is almost more haphazard than our system of production. 

Tosum up, therefore, economists of themodernschoolsay 
that the want of prosperity is mainly due, as far as per- 
Manent and constant causes are concerned, to the tribute 
and to bad organisation. The latter of these is distinctly an 
engineering problem, and if it were treated as an engineer- 
ing problem, I believe there is ability enough in the 
profession to solve it. But it must be so treated. To 


expect a perfect adjustment of the needs of a community 
to result from the unco-ordinated action of the several 








units which compose it, is more unreasonable than to 
attempt to build the Forth Bridge in that way. 

I must say one word to Colonel Bucknill. Vanderbilt 
put his argument more tersely, ‘‘ I can’t eat two dinners.” 
But is it not obvious that he practically does’? If he spends 
100,000/. a year, it means that the whole labour of about 
1400 families is always employed in catering to his enjoy- 
ment. Heconsumes about that amount of labour, whether 
he eats it, drinks it, wears it, or consumes it in any other 
way. But, saysColonel Bucknill, ‘* What harm does itdo?” 
The harm it does is that all industry is taxed to enable 
him to do it. To put it in a concrete form, an engineer 
earning a salary of 500/.a year pays a tribute of 200/. 
to non-producers, and Vanderbilt’s income is part of this 
tribute. 

But he says, ‘‘ Large incomes produce wages and work.” 
What does he suppose the said engineer would do with 
his 200/. if he had not to pay it in tribute? Would not he 
also spend it, and so ‘‘ produce” just as much trade as 
Mr. Vanderbilt ‘‘ produces” by spending the same 
amount? Not the same trades certainly, but an equal 
volume of trade obviously. And the difference in the 
kind of trade is a point of national importance greatly in 
favour of smaller incomes. The fact that the.disposal of 
this 200/. out of every 5007. is at the discretion of the few, 
results (among other evils) in an enormous number of men 
—nearly half a million—being domestic servants in place 
of artisans. Is this the type of men it is the true interest 
of any country to foster’? If it continues to increase as 
it is increasing, we run a serious risk of becoming a servile 
race, incapable of true self-support. 

Yours truly, 
Civin ENGINEER, 


To THE EpiTor or ENGINEERING. 

Srr,—Kindly grant me the necessary space in your 
valuable paper in order that I may offer a little intel- 
lectual correction to Lieutenant-Colonel J. T. Bucknill, 
who, in writing for your readers on the above subject, 
shows a lamentable lack of wisdom in his handling of 
economic questions. 

He certainly should not have ‘‘dealt with a most diffi- 
cult subject in bantering terms;” and, although he 
already regrets having done so, his last letter, if not 
banter, is infinitely worse, for it is mostly all blustering 
egotism. He merely “cannot agree” with the arguments 
advanced by your correspondents ‘‘Subscriber,” Mr. 
Phipson, and “J. Z. D.” (not T.), who, even although 
they do ‘‘represent a very large and influential class of 
thinking men, are all more or less pessimists.” (The 
italics are mine. ) 

But we can think without being pessimists. Nor does 
a man require to be an ‘‘ optimist” in order to be ‘‘a firm 
believer in the adaptation of civilisation and of society 
to their environment.” Colonel Bucknill does not be- 
lieve in the adaptation of the human race to its environ- 
ments—despite his assertion to the contrary—else why 
does he take exception to ‘*Subscriber’s” objections to 
such unnatural monopolies as are instanced in the cases 
of 50,000/. and 90,0002. annual ground rental incomes, 
which are respectively appropriated by two gentlemen 
who hold the soil on which parts of Glasgow and Greenock 
are built. The Greenock people have to pay this 90,000/. 
to one man, and that in order that they may get leave to 
adapt themselves to their environments. 

I do not object to large incomes, but, at the same time, 
I must submit that they do not ‘* produce luxuries and 
trades and work,” or that they “‘ are in — productive 
of more benefit to industrious workers at large than if 
the said incomes were divided into numerous smaller 
incomes,” and invested in co-operative commercial con- 
cerns. ‘‘ Trades and work” are not the products of 
luxurious incomes ; luxurious incomes are the products of 
‘*trades and work.” Co-operation may, or may not, bea 
good thing in itself ; the Colonel says it is not, and yet 
he believes that ‘‘there have been notable exceptions.” 
Continuing, he asks, ‘‘ If co-operation is desirable, how is 
it that the working hands so seldom make the smallest 
effort to purchase the shares in the companies they work 
for?’ 

But these particular co-operative concerns are the pro- 
perties of financial speculators, in every grade of society 
—from the poorest to the richest. Their employés do 
pay for shares, but it is with their labour, and “a very 
large and influential class of thinking men” justly con- 
sider that those who do not supply, but who merely 
advance, the money get more than their legitimate share 
of the proceeds of capital and labour, while those who 
supply the labour, and in advance, too (both rank and file), 
get less than they are honestly entitled to. 

T am, Sir, yours sincerely, 
Davip MAcpDonaLp, 

4, Queen’s-crescent, Cathcart, April 16, 1894. 





To THE EprTorR oF ENGINEERING. 

Srr,—-The correspondence going on in your columns is 
undoubtedly of great interest to engineers, but it appears 
to me that none of your correspondents have offered any 
satisfactory solution of the questions raised. The first reason 
for this is that most of them confuse capital with money, 
and thereby get wholly off the track. Money is only a 
measure of wealth, just asa yard is a measure of length 
and a gallon is a measure of capacity, and it should, as 
far as possible, be left out of the discussion. Adam Smith 
has shown that the wealth of a nation consists of goods, 
and though gold and silver certainly are goods, they only 


form a very small fraction of the wealth of England, and 


are certainly less useful than an equivalent value of corn, 
iron, coal, houses, ships, or clothing. The second reason 
is that most of your correspondents leave out the third 
factor of production, namely, land. Omitting, therefore, 
for the moment the question of money value, and con- 





sidering only the goods produced in a country during one 
year, the problem is, How are these goods distributed, 
and what is the reason why production seems to stop 
before the demand for goods has been anything like satis- 
fied? Taking the case of any ordinary man, it is evident 
he wants a house, food, clothing, some kind of amuse- 
ment, &c. These things we call goods. Money merely 
serves for exchanging the goods he produces for the goods 
he requires. To produce goods the following three factors 
are required : 

Land, which includes all the products of nature, namely, 
agricultural land, building pot) minerals, &c. 

Labour, namely, all human exertions for changing the 
raw products of nature into goods, and 

Capital, namely, goods used for assisting production 
and distributing the goods produced. 

The reward of labour is called wages = w. 

The reward of capital is called interest = 7. 

The total wealth produced we will call P, and the part 
of the produce claimed for access to land is called rent=7. 
Then P=(r+w+i). In a primitive country where 
every producer is both landowner and capitalist, P = w. 
If the producer has to borrow capital in order to increase 
his production, then P=w+i; r is therefore a tax on 
capital and labour. A certain number of men possess the 
key of nature’s storehouse, and they charge for admis- 
sion. This charge is clearly quite different from the 
reward of capital and labour. Take an engineer as 
representing labour. He may double or quadruple the 
goods produced by any given number of workmen by 
skillful organisation, improved tools, and new processes, 
He is to the industrial army what a clever general is to the 
Royal Army, by letting each man under his charge exert 
their force to the best possible advantage, and heis clearly 
entitled to a part of the extra goods produced. In the 
same way a merchant, taken as representing capital, may 
double the value of goods by exchanging them for others 
that are more needed in his own country. But the man 
who is merely a landowner produces nothing, he simply 
imposes a tax. He may spend 100,000/. a year, but this 
only means that society must maintain 1000 skilled work- 
men at 1007. per year each to work forhim. Roughly 
expressed in million pounds sterling per year for this 
country : 


P = 1300 million pounds, 
r= 200 « a 
w= 550 4» 15 
t = 50 ” ” 


The amount of this private taxation is therefore very 
considerable, and it is further aggravated by the fact that 
whereas w and ¢ are fairly constant, 7 is extremely 
fluctuating and constantly tending to disturb the equa- 
tion. A mere rumour of prosperous times is sufficient 
toincrease 7 10 or 15 per cent., and thus to produce com- 
mercial failures and ta times, because 20,000,000/. or 
30,000,000/. cannot suddenly be taken from the two other 
terms of the equation. I think engineers feel this more 
than any otherclass. Take, for instance, the case of any 
ordinary railway line. Labour plans the line and builds 
it ; capital supplies the goods required for maintaining 
the labourers during the time of construction. The land- 
owner only permits the work to be done, but to obtain 
this permission labour and capital must promise him to 
pay a perpetual tax amounting to about 15 per cent. of 
the gross earnings. The consequence is that public works 
are unremunerative, the reward of capital and labour is 
lowered to a minimum in order to satisfy the claims of 
landowners. All engineers know that as soon as a certain 
piece of land is required for public works the value of r 
1s raised, sometimes from 10s. per acre to about 10/. Any 
unprejudiced person must see that the whole question of 
foreign competition is a question of cheap rent against 
high rent. England is the finest wheat-growing country 
in the world, but English farmers pay ten or twenty 
times higher rents than American farmers, and there- 
fore farming does not pay in England. English work- 
men get higher wages than German workmen, but a 
German can get better housing for 6/. per year than an 
Englishmen can get for 187. or 20/., or in London for 261. 
per year. In England coal and iron can be drawn out of 
the same pit, while German ironmasters have to trans- 
port their coal long distances, but the natural advantages 
of England are more than counterbalanced by higher 
mining royalties. German manufacturers can always 
buy cheap and convenient factory sites in populous dis- 
tricts ; an English manufacturer must either build a town 
or a railway of his own if he wants cheap land for a 
factory. 

It appears to me that all the generally advocated 
remedies, as technical education, protection, cheaper 
transport, &c., however good they may be in themselves, 
will nop do much in remedying commercial depression, 
but what is wanted is some effective way of regulating 
the rent question, and if this is only generally understood 
there is no doubt but that a nation that has taught the 
whole world how to regulate imperial taxation, will know 
how to deal with the far more pressing question of 
private taxation in a just and equitable manner. 

Yours, &c., 
A. HANSSEN, 





To tHe EpiTor or ENGINEERING, 

Sir,—I think that Colonel J. T. Bucknill, in last week’s 
issue, appears to evade answering the following question, 
and I would be very pleased to see such an answer as 
would educate on this point, and that would denote that 
he has given it his careful consideration. Of course he is 
to note that he must not this time mix up this class of 
income with one ‘‘ derived by sheer hard work in some com- 
mercial enterprise.” 

The question is, whohas theright tocontrol and direct the 
action of the 80,0007. or 50,000/.? Isit the producers who 
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have cultivated their minds and bodies, carefully trained 
their observation, and expended the life force (in whole or 
part), which their physical and mental being, according 
to its capacity to contain or use, can dispose of ? Or is it 
the man or class, who by accident are in such a position, 
that although they may have no moral, mental, or physical 
power except greed, and may be so morally low-classed 
and ignorant (of course they may be everything that is 
good) as not to know how to produce, or handle, or con- 
trol value and power, and who are professionally gentle- 
men, and consequently are not in trade, and, of course, 
do not personally interest themselves in the creation of 
this class of value? 

Colonel Bucknill says that I argue in favour of co- 
operation ; well, I do in my own occupation, just in the 
same way as he would do in his, if he was ordered to lead 
on his regiment in a cold steel affair against another of 
equal strength. I am not a member of or interested in 
any way in co-operative society business, but they have 
surely as much right to fail or succeed as privately- 
managed concerns do, for, as in private enterprise, the 
success or failure all depends on the capital, force, 
quality, finance, and honesty of the management. Re- 
garding co-operative and other working men not taking 
shares in such businesses, there is one extremely large 
business, the Scottish Wholesale Co-operative Society, 
Limited ; itis probably the biggest general manufactur- 
ing concern of any kind in Glasgow. It has splendid 
capital power (money and machinery), is increasing in 
size every day, and I understand that all the capital is 
supplied by working people, some of whom may be work- 
ing there, or in some other place, as they may find it 
convenient, And what does Colonel Bucknill make of 
railways, but just huge co-operative societies ? 

The sole cause of the failure of any class of business 
engaged in ordinary manufacturing, and that has under 
ordinary circumstances an ordinary amount of cash and 
machinery capital to work with, is simply that its 
manager or management is either ill or lazy and are 
rogues or fools; or they may be all correct as regards 
conscience and activity, but be wanting in the practi- 
cally financial part of their mind power. When this is 
the case, a man may have got the best technical educa- 
tion that the most scientific university management can 
impart, and that a good memory can keep mind of, but 
without the development of the mental power, which is 
the growth of, because actively combined with, the ex- 
perience gained through hereditary physical exertion and 
observation (because no one works interestedly without 
paying close attention to all his action and its results), 
they have not the power of applying their technically 
gained knowledge to practical work with (to be lenient on 
them) sufficient speed and accuracy to insure success. 

Colonel Bucknill says large incomes produce luxuries, 
and trades, and work; but Colonel Bucknill, from his 
training as a soldier, and as a scientific man, probably 
knows better than any others (say wivilians) that a healthy 
mind can only remain in a healthy body; that in order 
to have good physical health, a man must be to a certain 
extent an athlete, and, of course, no athlete can afford to 
live luxuriously. As regards trades, a great many of 
them, ape yowae | the luxury-producing ones, are simply 
humbug, and would have been better never to have been 
in existence. And about work—well, people do not want 
to do what is called work if they can at all help it; they 
would rather prefer to run about and keep their lungs, 
and muscles, and blood in good action and health, which 
is the most important duty of manhood, and the first and 
most important engineering work in life. If people are 
so very fond of work, why, in all the world, are they so 
very anxious to adopt the most advanced types of labour- 
saving appliances that can be invented for that purpose? 
Even the inventors invent so as to make a fortune and 
not require to labour. 

After all, there is not very material difference between 
a pessimist and an optimist, as long as they only think ; 
but the one who thinks it is necessary to exert himself, 
and does it because he considers his environments are not 
right, is the one who does most for the well-being of society. 
I do not know much about Ruskin, but he will probabl 
have found out by this time that the clever man wit 
plenty of money is considered to be cleverer than the 
more clever man without any. 

“¥. K. B.” refers to a rich man buying an umbrella. 
When can we tell when a man has abnormal profits 
from his business transactions? It all depends on his 
opinion of the value of his own time and action. Some 
men are modest and content with little for what they do ; 
others cannot get enough, and consider at that that they 
are very moderate in their demands. Others, again, in 
order to make their business well known, take every 
means of informing the public that they make certain 
articles in certain ways; that they have exerted them 
selves, and spent very considerable time and money in 
having premises in which it will be pleasant for their 
customers to transact business with them, &c. Now, all 
this costs money, and as the one who sells has to live as 
well as the one who makes the umbrella, its selling 
price after it is made must be very much decided by the 
amount of capital and time required in selling it. 

I think that the man who, as a rule, obtains all that he 
can for his money, acts so keenly when buying, that he is 
the cause of the competition among manufacturers which 
saps out the workers, reduces wages, which consequently 
stops trade, and which also produces those 5 ft. 1 in. and 
5 ft. 2in., and correspondingly small chest, &c., measure- 
ment specimens of humanity which are the products of our 
latest and best commercial enterprise. The luxurious man 
who lives up to date, and has everything in the luxuri- 
ously pleasant way, is only a giddy fool, and as a rule 
they do not encumber the soil very long (die early). You 
know the saying. ‘‘ Waste not, want not,” and our best 
‘engineering ” practice is when the economising of force 





is most successfully carried out, and there is nothing 
wasted in nature. : 

As regards the working classes and wages, I think that 
a great number of them (at least), unless the matter is 


very forcibly put before them, think more about having a 


steady job, and the amount and regularity of their wages, 
than of the mercantile value of, and the chances of sell- 
ing the work which they produce, : : 

People cannot have too much education, and a little is 
better than none at all. I hold that it is not education 
that is wrong, but only the circumstances under which it 
is imparted, and that our present system of education is 
more a training of the memory than of the cultivated 
combining and balancing of critical reason and observing 
action. 

Yours truly, 
A SvupscripEr. 
Glasgow, April 21, 1894. 





LIGHT RAILWAYS. 
To THE EpiToR OF ENGINEERING. ; 

Srr,—As there have been some articles lately published 
in the Z'imes and other daily papers on the above subject, 
which I think would have been better discussed in your 
journal, 
remarks, ; 

As consulting and inspecting engineer for imported 
materials, both for the Government and private railways 
of Sweden, for the last thirty years, I have read the 
articles which have appeared in the Times of March 27 
and March 30 with great interest. 

On the whole, I quite agree with most of what the 
Times correspondent says on light railways generally, but 
at the commencement of his first article he states that 
there is absolutely no information available in the English 
language on light railways for the sub-Commission, ap- 
pointed by the Royal Commission on Agricultural De- 
pression, to get hold of. I think I shall be able to show 
that the Times correspondent should modify his statement 
to recent publications. And when facts relating to 
Germany, France, and other Continental countries are 
en and statistics relating to Sweden are omitted, 

think it is only right to say that in no other 
country in Europe have light railways been introduced 
so extensively, so cheaply, and so successfully as in 
Sweden. In fact, the system of cheap light railways 
of normal gauge was born, so to say, in Sweden, but has 
been re-born since in many other countries. 

Now as to the first point, on the subject of information 
in the English language on light railways. Going as far 
back as the year 1865, there was a paper read and dis- 
cussed at the Institution of Civil Engineers on the 
Festiniog Railway, by Captain H. W. Tyler, then one of 
the Board of Trade inspectors, and there was a good deal 
published on light railways in connection with “ the 
battle of the gauges,” the question of the best gauge for 
such railways being at that time discussed warmly in the 
technical press. The same battle was also fought out in 
Sweden in 1870, and the résumé thereof I published in an 
article, ‘On Light Railways in Sweden,” in ENGINEER- 
ING of July 8, 1870, the conclusion arrived at being that the 
normal gauge (4 ft. 84 in.) should be adhered to, and cheap- 
ness obtained by other means. Construction went on, and, 
in 1873, I published another article, also in ENGINEERING, 
of February 21, ‘‘ Swedish Railways; their Cost, Gauge, 
and Speed.” Experience had already at that time been 
gained on the working of these light railways in Sweden, 
showing that the cost of construction of a line there was 
greatly dependent on the speed at which it was intended 
to run the trains. 

Later on, in January, 1888, I published in ENGINEER- 
ING another article, ‘‘ On Swedish Railways, Technically 
and Commercially,” giving details of the construction of 
the same, together with a map showing the railways 
divided into three classes. First, the State railways, 
which cost about 8060/. per mile, the rails weighing 64 Ib. 
per yard, and the trains running at 30 miles per hour, in- 
cluding stoppages. ondly, private railways of medium 
light construction, say with 50-lb. rails, costing 4000/. per 
mile, with trains running at 20 miles per hour. Thirdly, 
private railways of light construction with 35-lb. rails, 
costing 2000/. per mile, with trains running at a speed of 
12 miles per hour. There are about 2000 miles of each 
class in round figures in Sweden, and naturally there are 
some variations in each class, but the railways are mostly 
of normal gauge (4 ft. 84 in.). The two latter classes are 

rticularly agricultural lines, and, I may say, a specialty 

or Sweden, the principle of construction being that they 

must be strong enough tocarry the State line trucks at slow 
speed, so that there can be intercommunication of trucks 
without break of gauge all over the three classes of rail- 
adn but, of course, separate light engines for the light 
ines. 

In the same paper there are also statistics compiled 
from all the railways of eleven countries of Europe, 
showing that nowhere are there more lines per head of 
population, and nowhere are they more cheaply con- 
structed, than in Sweden. There are also some narrow- 
gauge (chiefly 3 ft.) lines, which have developed into 
several small networks in different localities, but they have 
in Sweden been more of a warning against break of gauge. 
The cause of the cheapness of the light railways of normal 
gauge is to be found in a combination of conditions peculiar 
toSweden. They are all single lines; there are no parlia- 
mentary or financial expenses, so that no more capital 


is ch than has been actually used in construction ; 
land, labour, and materials are cheap, such as iron, 
steel, wood, and stone. Thus capital expenditure 


has been so small that even a very limited traffic will pay 
working expenses, interest on capital, and sometimes a 
dividend. Still many of these private lines would not 
have been constructed had it not been for Government 





I hope you will find room for the following | Y 





aid, given in the following manner: The inhabitants of a 
district propose to construct a railway for agricultural 
or industrial purposes, and subscribe, say, half the cost 
of construction ; the Government grants the other half in 
the form of a loan at a low interest, the same as it 
cost them. These railways generally pay that interest, 
and s veral of them pay a good dividend besides ; others, 
however, pay nothing. The construction of these ligho 
1ailways has constantly been going on during the last 
thirty years, mostly for agricultural, mineral, and timber 
traffic, the State building the main lines, which now 
extend to the northernmost part of Sweden into the Arctic 
regions, the branch lines being left to be constructed by 
private companies. Besides these publications there are 
three papers read, discussed, and published by the In- 
stitution of Civil Engineers, ‘‘On the Economical Con- 
struction of Railways,” by Messrs. Gordon, Mosse, and 
Cunningham in 1886. 

So, after all, there is no total want of information in 

the English language, although it is somewhat out of 
date, and not up to the late publications of Germany or 
France; but, as the Times correspondent states, in Eng- 
land it is nobody’s business to keep the public posted on 
what is going on abroad, nor is it mine, although I have 
done my share on light railways, and you have also done 
ours. 
Since the formation of the International Railway 
Congress a few years ago, the subject of light railways 
has always been a standing one for discussion, and for 
the collection of facts ; and as this Congress will meet in 
London next year, there will be ample opportunity for 
the sub-committee to obtain experience from foreign 
countries, as their papers are often published in both 
French and English in their ‘‘ Bulletins.” 

But if, meanwhile, the sub-Commission wish for the 
latest information, it might be worth their while to 
obtain statistics up to date about the light railways of 
Sweden. 

Whether the labours of this Commission will lead to 
the introduction of light railways into England, with the 
object of lessening agricultural depression, is another 
matter, more difficult to answer. The conditions of the 
two countries, England and Sweden, are so totally dif- 
ferent, that their light railways may serve better as a pat- 
tern for the colonies, such as the Canadian farming 
districts, Australia and new countries generally. In 
order to start them it seems, however, to require an im- 
pulse from the Government or Local Board, or from the 
neighbouring large railway companies, and, as the Zimes 
correspondent states, both financing and execution must 
be done in a totally different manner to that now existing 
in England. As for the Board of Trade inspectors, there 
are such also in Sweden, and very useful they are, but 
their stipulations and regulations are adapted for the dif- 
ferent classes of railways and the authorised maximum 
specd. The engineers would, no doubt, have to alter 
their mode of working considerably if light railways 
are to be built in England or its colonies, but it is 
not their fault nor that of the Board of Trade inspectors 
that there are no light railways in England at present, 
for they did not make the law of the land. 

The English railways are deservedly reputed as the best 
in the world for safety and speed, but thecharm is somewhat 
cooled down when the cost of them is stated. The Swedish 
State lines are, for their low cost of construction, the best 
in the world, and they are none the worse for the private 
light railways which join and feed them. Suppose that 
Sweden, like England, had only constructed heavy lines, 
they would not have had half the mileage, the country 
would not have been so well served with communication 
geneially as at present, and their railways would not 
have paid so well as they do now. In fact, the beauty 
of railway communication may, in Sweden, be found in 
many forms according to local circnmstances, but in 
England it is only in one form, or none at all, as it is 
now almost too late, and there is hardly room for an 
additional system of light railway, but merely for steam 
trams, nor would it be an absolute cure for such general 
depression as now exists, not only in agricultural, but 
in other industries all over the world. 

In Sweden, notwithstanding their cheap water com- 
munications, light railways have no doubt helped the 
farming and mining, as well as other industries, to keep 
their heads out of water in the struggle of competition 
with foreign countries ; but so hard has the crisis been, 
that not only has the country had to recur to protective 
policy of late years, but, as a further relief, the farmers 
and miners have petitioned the Government for a reduc- 
tion in rates and fares on both State and private railways 
of no less than 50 per cent. to enable them to live. If 
this is granted, the railways cannot be expected to pay 
their own way as they are now doing, but the advantages 
in many forms indirectly, as mentioned in the Z'imes corre- 
spondent’s second article, wil] have to make up for it ; and 
whether the railways pay a dividend or not, Sweden 
would have been nowhere without them. 

In conclusion, I cannot but urge the importance of 
cheap railways with slow speed, particularly in countries 
where time is not so valuable as in England, and where 
little or no railways now exist, for in such light cheap 
lines of normal gauge for different speeds, as in Sweden, 
might be of immense advantage, and better than having 
railways all of one class, as in England, heavy and costly. 

Yours truly, 
C. P. SANDBERG. 
19, Great George-street, Westminster, London, 8.W., 
April 16, 1894. 





Coat 1n Kextucky.—The output of coal in Kentucky 
was 3,209,000 tons last year. This total exhibited an in- 
crease of 263,000 tons when compared with the corre- 
sponding output of 1892 
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TEN-WHEELED FREIGHT LOCOMOTIVE: CHARLESTON AND SAVANNAH RAILWAY. 


CONSTRUCTED BY THE ROGERS LOCOMOTIVE COMPANY, PATERSON, N.J., U.S.A, 


—~ 
& SAVANNAH RY. 


ise clil 


LOCOMOTIVES AT THE WORLD'S 
COLUMBIAN EXPOSITION. 


ON our two-page plate, and also on the present page, 
we illustrate a ten-wheeled freight locomotive con- 
structed by the Rogers Locomotive Company, of 
Paterson, N.J., for the Charleston and Savannah 
Railway. The engine is for the 4ft. 9in. gauge 
track, of which there isa great deal in America, much 
of the rolling stock being designed to run indifferently 
over this and the 4 ft. 84 in. gauge. The cylinders are 
19 in. in diameter by 24 in. stroke, and drive on to 
three coupled axles, on which are wheels 724 in. in 
diameter. The aggregate weight on these axles is 
98,500 lb., with 34.500 lb. on the leading truck. The 
heating surface is large—1968 square feet—the firebox 
being very roomy, as shown in Fig. 7. Detailed par- 
ticulars are given in the annexed Table : 


Ten- Wheeled Freight Locomotive fur the Charleston and 
Savannah Plant System. 

Gauge of track 

o_ of engine 


4 ft. in. 
Ten-wheeled 

uel... ca is re .... Bituminous coal 
Total wheel base of engine an 


tender... sa i S06 52 ft. 2 in. 
Total wheel base of engine... a 
Driving wheel base we eas te, .€, 
Weight in working order on 
drivers... née aes aes 98,500 lb. 
Total weight Pie Ae) ~ 33,000 ,, 
Diameter of cylinder and length 
of stroke... ee as .. 19in. by 24 in. 
Distance between centres of 
cylinders... a oad Re 87 in. 
Size of steam ports 13 in. by 19 in. 
»» exhaust ports -- 8, byl9,, 
Diameter of piston-rod ... oP 3} in. 
Kind of piston-rod and valve 
stem packing ... as .. U.S. metallic 
Slide valve, kind ... : . Allen-Richardson 
ie greatest travel 54 in. 
os lap outside ... whe ae 
“ lead in full gear... Te 99 
Driving wheels, diameter outside 
of tyres... ne cs aa 72% 5, 
Driving wheels, centres, diameter 


», axle, diameter and length 
of journals ous es 
Driving axle, material ... 
»» axle box, material 
Diameter, engine truck wheels 
Kind of a a 


8 in, by 10 im. 
Steel 
Malleable iron 


36 in. 

Allen No. 7 cast-iron 
spoke centre, with 
steel tyres and re- 
taining rings 


5} in. by 12 in. 
Steel 
Extended wagon 
top, radial stay 
170 lb. 
58 in. 

On top of frames 
1078 in. long by 
42 in. wide 
4 in. at front, 

34 in. at back 
and sides 


Diameter and length of engine 

truck axle journals... pea 
Material of engine truck axles... 
Style of boiler. is 


Working pressure Px cua 
Diameter of first course outside 
Position of firebox : 

Size of firebox 


Water space around firebox 


Thickness of waist and steel ; 
4 in. and ,'; in. 


plates... asa ek 
Thickness of firebox crown in, 


rf side sheets ... ei 

‘a back sheet ... BG. 

‘ tube sheet ... a 
Horizontal seams... add nae Butt-jointed 
Circumferential seams .. ... Double-riveted lap 








Tubes, material Tron 
»» number of... a 242 
» Outside diameter oe 2 in. 
»» length over tube sheets... 14 ft. 4 in. 
Heating surface, tubes ... : 1815 sq. ft. 
Pe firebox aa 153, 
‘ total ... 1968 ,, 
Grate area ... 34 os 
» Style... ... Cast-iron rocking 
finger bars with drop 
plate in front 
Ashpan In halves, with 


sleeve around axle 


Exhaust pi pee a3 Single high 
Smoke stack, inside diameter at ‘ 

smallest point ... esa ‘a 14} in. 
Smoke stack, top above rail... 15 ft. 
Boiler feed ... sas i ... Two No. 9 Monitor 

injectors, 1888 style 
Tender: 

Weight of tender ready fo 

service... Sta pe aa 80,000 Ib. 
Total wheel base of tender 15 ft. 9 in. 
Wheels, number of ) 

* diameter of ne 36in, 

oe kind , ...Allen No. 9 cast-iron 


double-plate centre, 
with steel tyres and 
retaining rings 
Journals, diameter and length... 44 in. by 8 in. 
Material of axle ... es Steel 
Kind of tender frame 
» truck 


. 9 in. channel iron 
. Rogers’ passenger 
standard 
3500 gallons 


Tank capacity, water 
7 ” fuel 7 tons 





ROYLE’S EXPANSION STEAM TRAP. 

THE steam trap which we illustrate on this page 
is made by Mr. John J. Royle, of the Dalham Engi- 
neering Works, Great Bridgewater-street, Manchester. 
The trap is on the expansion principle, and consists of 
a main casting of gun-metal, across which goes a steel 
rod, one end of which is firmly secured to the gun- 
metal body of the trap, whilst the other passes through 











a stuffing-box, and is fitted with a nut by means of 
which the tension on this rod is adjusted. The path 
of the water through the trap is denoted by the arrows. 
When the casting A is cold, the valve C shown below 
the inlet pipe D is open, and there is a free passage for 
water through the trap; on thearrivalof steam, however, 
the trap is heated, and the gun-metal body, having a 








greater ratio of expansion than the steel rod B support- 
ing the valve, puts a tension on this rod, drawing it 
straight, and thus causing the valve to close again-t 
its seat. This condition continues so long as the 
body of the trap is maintained at the steam tempera- 
ture, but should any condensed water accumulate in 
the supply pipe, the temperature of the trap will fall, 
the valve open, and the water be discharged at E. 





INDUSTRIAL NOTES. 

THE labour world just now manifests all the symptoms 
of spasmodic eagerness which charactised it some five 
years ago, except that some of the then leaders have 
quieted down to the discipline of organisation and 
regulation. The causes that have led to the more 
violent movements of recent times are not far to seek. 
The vast expansion of industry, the enormous growth 
of wealth, the spread of education, and the political 
enfranchisement of the masses all impressed the workers 
with the idea that the time had come for a great im- 
provement in their condition. But impatience for the 
realisation of the idea may rather retard than advance 
the object so much desired. ‘‘ Hasten slowly” is 
generally good advice ; in legislation, and in all social 
andindustrial movements, theadvice is golden. Already 
there are signs of reaction as regards trade unionism. 
The wiser and more experienced leaders see and re- 
cognise this, and would ward it off rather than dare it 
to atrial. With a realand permanent revival in trade, 
reactionary projects would die away, as necessity as 
well as prudence would dictate concession. But if the 
revival should be halting, and especially if it should 
be checked, there may be a disposition to dare and 
face all the difficulties which the situation may 
involve, alike to capital and to the workers. 


There are indications in two groups of industries of 
a possible reaction. In the first place, there have been 
rumours, perhaps they may be unfounded, of a revival 
of the Shipping Federation, as a militant body. Some 
plausible reason for the accuracy of the rumours and 
the gravity of the situation is to be found in the re- 
newed activity of the Dockers’ Union. The carry- 
ing trade of England is so vast, and upon it so 
much depends, that any check to its prosperity is 
disastrous to nearly all other industries. It is, there- 
fore, to be hoped that the Shipping Federation and the 
workmen’s union alike will strive to promote peace, 
and not provoke hostility. 

The other danger is connected with the coalmining 
industry. The » octal of a renewal of strife are not, 
perhaps, so great as they were. But the dangers are 
not passed. Great interests are at stake, and great 
principles are involved. With regard to the interests, 
they are nearly as vast as in shipping, a fact univer- 
sally recognised, and therefore they need not be further 
dwelt upon. But the principles involved are more 
subtle, while they are almost equaliy far-reaching. 
They comprise a ‘‘ living wage,” to use the popular ex- 
pression of the day ; the regulation of the output as a 
means of regulating both prices and wages; and the 
question of a legal eight hours from bank to bank, 
Kither one of these is important enough in itself, but 
when all three are combined, as at the present moment 
they are, the situation is grave, to say the least of it. 
But they have to be faced, and it is to be hoped that 
they will be met, by the parties primarily concerned, 
in that spirit of tolerance and good faith which will 





help to smooth difficulties and promote a good under- 
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standing, so that while progress is really made, all 
future disasters will be averted. 


The monthly report of the Boilermakers and Iron 
and Steel Ship Builders is not quite so reassuring as 
could be desired. The total number of unemployed 
signing the book, on donation, and drawing cards was 
5122, as against 4810 last month, or 13.5 per cent., as 
compared with 12.6 per cent. last month. The total 
on the funds, including sick and superannuated, was 
6703, as against 6367 last month. The cause of the 
increase of unemployed was, it appears, the comple- 
tion of several heavy repairs, the men not yet having 
found berths since that completion. The report refers 
to the unsettled state of affairs around the north-east 
coast, by the strike of ironfounders and pattern- 
makers for an advance of wages, Though a partial 
concession has been made, the strike is not yet settled. 
It is suggested that the representatives of the em- 
ployers and the men should meet together to effect a 
settlement, if possible, or some compromise. The 
Boilerinakers’ Union has done so much by mutual 
concession that the officers can speak with authority 
on this question, The report requests members to 
keep away from Barrow, because many of the old 
hands are out of employment there, and also from 
Larne, because the latter place is closed to the mem- 
bers. Four members have been expelled for bad 
workmanship, the society having paida firm 17/, 11s. 7d. 
for the loss the firm sustained by the bad work. The 
report contains a full copy of the memorandum of 
agreement with respect to the apprentice question, as 
mutually arranged between the employers and the 
society. All the chief firms on the Clyde, and the 
east coast of Scotland, the Tyne, the Wear, the Tees, 
the Hartlepools, Hull, London, Liverpool, Birkenhead, 
Barrow, Belfast, and Londonderry, are given as parties 
to the agreement, which is to remain in force for six 
years. This is by far the st important arrange- 
ment ever entered into, as. yards apprentices, cer- 
tainly since the Act of Elizabeth. If the terms and 
conditions work out well, it may be that the policy 
therein indicated may be extended to other trades, 
Yor years this subject has been the cause of consider- 
able friction, of disastrous disputes, and much ill- 
feeling. Now all this will be averted in this large 
branch of industry. 





The forty-third annual report of the Amalgamated 
Society of Engineers is a volume of great public 
interest, and reflects immense credit upon the society. 
The total income for the year was 265,214/. 3s. 6d. Of 
this amount, 242,301/. 2s. 6d. represent contributions, 
levies, and fines; 11,600/. as special superannuation 
levy ; entrance fees, 3642/. 2s, 7d.; bank interest, 
4845/. 1s. 8d. ; rules, emblems, &c., 511/. 1s. 7d. ; the 
balance being miscellaneous. The aggregate expendi- 
ture amounted to 282,104/. 6s. 6d. Of that total, 
out-of-work benefit absorbed 134,070/. 4s. 1ld.; 
strike pay, 1936/. 13s. 7d.; sick benefit, 43,5600. 
ids, 7d. ; superannuation, 52,159/, 12s, 2d.; funerals, 
12,9761, 17s. 10d.; benevolent grants and grants other- 
wise to their own and other trades, 10,635/. 10s, 8d. ; 
accident benefit, 4000/. ; grant from the parliamentary 
fund 100/. ; legal expenses, 177/. 4s. 10d. ; the remainder 
being rent, rates and taxes, fuel, light, printing, 
stationery, postages, salaries, deputations, &c. The 
total balance in hand at the close of the year was 
185,854/. 2s, 11d., besides the 11,600/. for superannua- 
tion, as per Rule 30, which is invested for the special 
purpose in case of emergency. The average number 
of members out of work last year was very large, the 
increase being large in each month, except March and 
April, as compared with 1892. The value of the 
society as an institution for mutual help in cases of 
need is shown by the following synopsis of expenditure 
on benefits since the year 1850: 

£ 


& « d, 
Out-of-work _ benefit 
from all causes 1,854,150 50 5 by 
Sick benefit ... as 842,788 21 2 7 
Superannuation al- 
lowance... ee 668,816 13 11 23 
Accident benefit... 62,042 i 9d 
Funeral benefit __... 257,972 6 9 5 
Benevolent grants ... 85,515 1 19 4 
Assistance to ownand 
other trades 110,648 2 9 7 





Aggregate expendi- 
ture on benefits ... 3,881.926 97 11 54 

The second column gives the proportion per member 
for the whole period of 43 years. If, in addition to 
the benefits above given, the institution is credited with 
the advances in wages, reductions in the hours of labour, 
and the generally better conditions under which men 
are employed, the society may well challenge com- 
parison with any trade union in the country, or, 
indeed, in the world. The council claims that the 
peer of conciliation recently pursued has vastly 
renefited the society and the members generally, 
as is seen by the fewer disputes in the year 1893. 





The condition of the engineering trades throughout 
Lancashire is not altogether reassuring. It has not 





undergone any material change, but the outlook is 
most unsatisfactory in many branches of those in- 
dustries, as there are no indications of any real improve- 
ment in the near future. The only exception is in 
cases where establishments are engaged on special 
work. Most of the large firms engaged in general 
engineering work, and particularly in the lighter 
class of work, are very short of orders, and all the 
branches connected with railway work are at present 
very quiet. Boilermakers are not so well employed 
as they were ; in nearly every centre where this class 
of work is carried on the reports state that trade 
is slack. Machinists in some instances are experienc- 
ing a slight improvement, and a few establishments in 
other branches report an increased weight of orders. 
In the iron trade things are quiet, and there appears 
to be a weakening tendency in prices. Manufactured 
iron is in slow request, the new work coming forward 
being insufficient to keep the forges fully employed. 
The steel trade also is not so brisk as it was, only a 
small weight of business being done in boiler plates, 
while the prices are weaker than they were. Fortu- 
nately there are no labour disputes of any consequence 
to mar the prospects, if trade should take a turn for 
the better. 





In the Birmingham district trade is slow to move. 
It was expected that there would be more activity in 
the local iron trade after the quarterly meeting, but 
such seems not to have been the case. Marked iron is 
described as being steady but dull, other descriptions 
irregular ; generally prices are low and weak. There 
is a want of vitality in the markets, and an absence of 
real confidence as to the future. The general staple 
trades of the district are quiet, without pressure, and 
perhaps it might be said without actual depression, 
but that isas much as can be said. At West Brom- 
wich, the Dowlais Company, in South Wales, have 
placed in the hands of Messrs, J. and S. Roberts the 
contract for the rolling plant for the manufacture 
of steel and armour plates on a large scale at the 
works which have been completed at Cardiff. 
There is a general absence of labour disputes in the 
Birmingham district. 


The dispute at the Hartlepools and on the Tees with 
the moulders and pattern-makers threatens to involve 
other branches of trade. The ballot of engineers shows 
a majority in favour of joining with the two other 
branches and going on strike. But it is probable that 
the executive of the Amalgamated Society of Engi- 
neers, with whom the final decision rests, will strive 
to prevent a rupture at the present time. But some of 
the firms have had to suspend a number of hands, con- 
sequent upon the strike, and it is expected that other 
firms will have to follow suit unless a settlement is 
soon arrived at between the parties. 


The dispute which had existed at the Graigola 
Works, Swansea, was settled on Friday last, the 300 
employés who were out having returned to work on 
Monday. ‘The question of the shippers’ wages is to be 
submitted to arbitration by mutal agreement. 





The attempt of the Hull Chamber of Commerce to 
establish a board of conciliation has failed, the 
reason being that the timber and shipping trades 
refused to nominate representatives unless ‘free 
labour ” was represented. The mayor has been asked 
to call a conference of the organised trades and those 
unorganised in order to see whether it is possible to 
get over the difficulty. It is not easy to understand 
why labour unorganised should not be represented on 
a general board of conciliation, if representatives can 
be selected. But there comes the difficulty. A board 
of conciliation must be bond-fide. 





Labour questions in connection with the Government 
get more and more pressing, though they are dealt 
with pretty 7 in most cases. The shipwrights 
have thanked the Government for the recent changes, 
but regret that classification has not been wholly 
abolished. Yet there is much to be said for classifica- 
tion, if honestly carried out. Ability, experience, and 
good conduct, with length of service, deserve to be 
recognised, or there will be no incentive to excellence. 
But if the classification only serves for promotion by 
favour, not by merit, then it is not only useless, but 
mischievous. A fair field and no favour is the best 
motto, and with it promotion by merit, as a dis- 
tinction. 

The eight-hours system seems to work smoothly, so 
far as tried in the various factories, workshops, and 
yards where introduced. It is now pretty certain 
that by about Whitsuntide the system will be in opera- 
tion at the Dockyards, in so far as the civil establish- 
ments are concerned. The experiment is being care- 
fully watched by all interested in the operation of the 
system, and especially by firms who work for the 
Government in various branches of manufacture and 
production to which the shorter hours system is being 
applied. 





It is said that an attempt to promote an unskilled 
but handy man to the position of engine-room artificer 
has been frustrated by the prompt action of a member 
of Parliament. It is difficult to get naval men to see 
that there is a vast difference between a handy man, 
capable at many ordinary jobs, anda skilled mechanic, 
But every practical engineer knows that the difference 
is great, and the danger of the substitution of such 
men for skilled mechanics is enormous. The pro- 
verbial Jack of all trades is master of none, and at a 
time of great emergency such men usually fail. We 
cannot afford such failures on our vast ships of war, 
where skill and experience are of the utmost value 
when emergency arises, as it often does. 





As the May Day demonstrations approach nearer 
there is more activity displayed. That of the London 
Trades Council is well in hand—-the routes, the plat- 
forms, the speakers, the bands and banners being all 
arranged. But the Social Democratic Federation 
gathering comes first. They have secured a design 
from Mr. Walter Crane, who has sketched an emblem 
for May Day, with a series of mottoes. Some proofs 
of these, on hand-made paper, are to be sold at ls, 
each, to help pay the expenses. In the other case the 
expenses have to be borne by the trades taking part 
in the demonstration. 

In the provinces some demonstrations will take 
place. At Wolverhampton the Council have refused 
the use of the public park. Generally the excitement 
over May Day demonstrations is by no means so great 
as it was two or three years ago, though efforts are 
being made to organise meetings at Manchester, New- 
castle, and some other places. 





There seems to be a probability of a great coal strike 
in America ; some 200,000 to 250,000 men threaten to 
strike unless their demand of from 20 to 25 per cent. 
advance in wages is conceded. ‘The coalowners show 
no indication of giving way ; indeed, they have been 
accumulating stocks in the expectation of a strike, 
and the dépéts are filled with coal at most of the 
stations along the chief lines. 





The blastfurnacemen have secured the eight-hours 
day in one instance—at the Seaton Carew Iron Com- 
pany’s works. The men are now working on the 
eight-hours system. Perhaps in no branch of labour, 
certainly in none above ground, is there more to be 
said in favour of shorter hours, The work is laborious 
and dangerous, and most exhausting. 





The unemployed question is becoming grave in the 
United States. The march of the unemployed upon 
Washington is a spectacle suchas was never witnessed in 
this country, even at itsworst. There have been threats, 
on occasions of great political excitement, of a march 
on London, but it was never in reality contemplated, 
except in the time of Wat Tyler. Itis estimated that 
some 250,000men and youths areconverging towardsthe 
Capitol at Washington, and with what object ? Theidea 
of such a march seems to have originated with a Mr. 
J. S. Coxey, of Ohio, a religious enthusiast. But what 
can be the outcome of it, except misery, privation, 
and perhaps worse? It is doubtless true that vast 
numbers of unemployed are in direful distress in 
America. Chicago alone, it is estimated, was troubled 
with 117,000 workless people, New York with 50,000, 
some other cities in proportion. It is a pathetic sight 
to see able men on the march, idle and in want of food. 
Already some disastrous scenes are reported. At one 
town the fire brigade was called out to drench 
the wanderers with water and drive them from the 
trains in which they travelled. At another place the 
‘‘army” was broken up, the leaders being sent to 
gaol. Truly the situation is grave. Only a few years 
ago emigrants were welcomed by the Americans. The 
old song said, ‘‘ Uncle Sam is rich enough to give us 
all a farm.” What is the spectacle now, under a 
system of protection too? Will America deal with 
the problem better than we have been able to do in 
England ? 

The cry of the unemployed here is not so acute as it 
was. Trade is still bad, but the organised bands of 
unemployed have disappeared. Nevertheless, there is 
much distress. In Italy, in Spain, in France, Ger- 
many, Holland, Austria, and Belgium there is still the 
cry of the unemployed. What can be done to prevent 
what may be one of these days a dreadful catastrophe ? 
Land we have not to any great extent. Many of the 
other countries havelands tospare. Yet even the abund- 
ance of land does not solve the difficulty in America, 
Canada, British Columbia, or Australia. If there is a 
plan of organised industry that can solve the problem, 
it will have to be tried, for the pressure is greater as 
the years rollon. It is recurrent, and that, too, at 
shorter periods than it ever was before. 


The friction caused by Mr. Bailey’s attack on Lord 
Shand, as the chairman of the Conciliation Board, has 
not been wholly removed. The Miners’ Council have 
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carried a resolution, in the shape of an apology, and 
Mr. Bailey has intimated his willingness to be bound 
by the majority; but neither action, nor both com- 
bined, seem quite to suffice for the occasion. In 
point of fact, one part of the resolution refers not to 
the attack on Lord Shand, but, curiously enough, 
to what no one ever understood the words to mean, 
namely, an attack on Mr. Pickard and the miners’ 
representatives. It is difficult to understand that 
the resolution can be meant as an apology, or even 
an explanation of the references made by Mr. Bailey. 
Those only behind the scenes can interpret the mean- 
ing of the action taken, but it appears to be a kind of 
ultimatum that the minimum wage is to be the basis 
of conciliation ; that refused, the whole scheme breaks 
down. But the interests involved are too great to be 
thus suddenly thrust aside, even before a definite 
question of wages is before the board. 





Great efforts are being made to insure the passing 
of the Mines Eight Hours Bill, the second reading of 
which was taken on Wednesday. It is doubtful if 
any prolonged resistance will be given to the second 
reading. But in Committee the Bill will be severely 
handled. It is very curious to watch the combinations 
on both sides, and to see to what an extent the poli- 
tical aspect operates in the question. Men who hate 
the Bill will vote for it, or abstain from voting against 
it. Others not in favour of the principle are quite as 
favourable to shorter hours as those who promote the 
Bill, but they fear its consequences. One thing is 
certain, that legislation cannot stop at mines, if once 
the principle is adopted. 








JAMES FROST CRESWICK. 

Ir is with great regret that we have to record the 
death of Mr. James Frost Creswick, the Assistant 
Director of Works of the Admiralty, which took place 
at his residence at Kast Molesey on Friday morning 
last. Mr. Creswick was the elder son of the late Mr. 
William Creswick, the eminent tragedian, whose name 
must ever be associated with the late Mr. Phelps for 
keeping alive the taste for Shakesperean and legiti- 
mate drama in London at a time when it would other- 
wise have been asleep. Mr. Creswick, who was 
educated in London, and passed out of school as an 
associate of King’s College, showed an early love for 
scientific and engineering pursuits, and served his 
apprenticeship in the works of Messrs. John Penn 
and Sons at Greenwich at the time when that eminent 
firm was at the zenith of its reputation, and when the 
machinery for H.M.SS. Warrior, Black Prince, Mino- 
taur, Northumberland, Defence, Resistance, and 
Arethusa was being constructed. Almost imme- 
diately after being ‘‘ out of his time ” he was employed 
under the late Sir John Hawkshaw on the works of 
the Charing Cross Bridge, during which time he 
assisted in the taking down of old Hungerford suspen- 
sion bridge, and in the erection of the present railway 
bridge of the South-Eastern Railway. His next 
employment was in a responsible position under Mr. 
Phillips in the construction of the Thames Embank- 
ment between Westminster and Waterloo Bridges. 
After the completion of that work he entered the 
Director of Works’ Department of the Admiralty as a 
non-commissioned draughtsman, but his exceptional 
talents soon brought him intonotice of the official chiefs, 
and he wasadmitted intothe permanentstaff, and thereby 
became a civil servant of theCrown. From that time 
his duties became more and more responsible, and in the 
course of the last eight or nine years he has designed 
most of the new docks and engineering improvements 
in Her Majesty’s Dockyards at Chatham, Pembroke, 
Malta, and other places, and in the summer of last 
year, on the retirement of Mr. Woodhead, he was 
appointed to the post of Assistant Director, who is 
the professional head of the Department of Engineer- 
ing and Architectural Works, under the Director of 
Works, Major Pilkington, R.E. 

A few weeks after this appointment had been con- 
ferred upon him, Mr. Creswick was struck with the 
first attack of the illness which has now terminated 
his life. After some weeks of rest, he was able to 
resume his official duties, but his vitality had received 
an irremediable shock, and some six weeks ago he 
was the victim of a second and more severe attack, 
from which he never regained consciousness. He 
passed away in the early hours of the 20th instant, 
leaving a widow and four children to deplore his loss, 
and his death will be mourned by a large circle of 
friends, for he was admired and beloved by all who 
knew him, 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
ADDRESS BY THE PRESIDENT, Professor ALEXANDER B. 
W. Kennepy, LL.D., F.R.S. 

Ir is a well-known difference between engineering 
practice in this country and in most others, that the con- 
ditions of our work seldom allow us to carry specialisation 
to any such great extent as is common, for instance, all 
Over the Continent. With us the belief that a man is 


‘*a thorough practical engineer ’—whatever that may 
mean—is very generally taken as evidence that it is 
safe to ask him to do anything whatever which may 
be included within the vague general term “‘ engineering.” 
Of the extent to which this feeling is carried, as well as 
—I must say—of the essential truth which lies at the 
bottom of it, no better illustration could possibly be 
found than the position now held, with so much advantage 
to the public service, by my distinguished predecessor 
in this chair, Dr. Anderson. Some of us have occasion 
to examine continually the epitomised professional 
histories of engineers who wish to belong to, or to be 
promoted in, our Institutions. It is quite noteworthy 
in how many cases, especially in our own Institution, a 
man of thirty-five or forty is found to be working with 
= success in a line totally different from that in which 

e gained his first experience. 

The existence in the minds of the public, who are in 
fact our employers, of the feeling which I have mentioned, 
no doubt brings us very often into temptation—tempta- 
tion to undertake work or responsibility in directions 
where our own common-sense only, unaided by past 
experience, must be our guide. He is a wise man who 
can tell, as each opportunity presents itself, whether 
it is really a tide to be taken at its flood, or whether 
it is one in which his swimming powers will not be 
sufficient to carry him on to fortune, but may only 
leave him, and those who trust to him, still short of 
terra firma when the ebb commences. The consideration 
of this point has probably caused many of us more 
anxious moments than the actual working out of any 
of the knotty engineering problems which come upon us 
after the plunge is taken. I speak in the matter from 
hard enough experience, for I myself have had all too 
often to decide such questions, sometimes in one sense 
and sometimes in the other. So it happens that, hav- 
ing served my time with marine engineers, I have 
had in the last twenty-five years to busy myself with half 
a dozen varieties of wednatel and structural work 
(including what I may call the academic variety during 
many happy years at University College), and of late 
years also with the newest variety of all—electrical en- 
gineering. I trust that my electrical friends—these of 
them, that is, who are twenty years younger than I am— 
will forgive me for calling electrical engineering a variety 
of mechanical work. I mean nothing disrespectful, of 
course ; but even to those who are much more thoroughly 
electrical engineers than I can ever hope to be, but who 
have had the chronological misfortune, like myself, to 
have become engineers before technical electricity existed 
(if I may be allowed so to speak), I think it must always be 
so. Tosuch of us, electrical work has been grafted on to 
mechanical ; and any success we have had in the one, we 
trace back to its foundation in our knowledge of the other. 
And further—although I know that in this I lay myself 
easily open to an accusation of mere conservatizm—I 
believe that even now the only really safe road to success 
in electrical work lies through the old routineof mechanical 
training, modified, of course, by the excellent means for 
studying the scientific side of the work which now exist 
in so many directions. 

It is common, on occasions like the present, for the 
speaker to lay before the members such matters out of 
his own personal knowledge or research or experience as 
he thinks may be most generally useful to them, as some 
small acknowledgment of the honour which he has re- 
ceived at their hands in his election as their President for 
the year. In thinking how best I could fulfil this honour- 
able obligation and pleasant duty, it occurred to me, in 
connection with the train of thought which I have just 
put before you, that as I happen by some chance to be 
the first of your Presidents who has been actively con- 
nected with electrical work, it might be of interest to you, 
and possibly also of use to some, if I endeavoured to put 
before you, as clearly as I could, the way in which the 
electrical problem of to-day in this country presents itself 
when looked at from the mechanical engineer’s point of 
view rather than from the electrician’s—in other words, 
from your point of view and mine. 

Practical electrical problems divide themselves probably 
into three main sections, in which electrical energy is 
used yo senate for: 

1. Lighting. 

2. Power. 

3. Physico-chemical processes. 

The third section—where energy is used for the deposi- 
tion of metals, for the reduction of chemical compounds, 
&c.—falls outside my own knowledge. From what I know 
of the success with which it is being worked, I cannot 
doubt that it has a great future. But its problems only 
touch engineering very indirectly as yet, and therefore 
hardly come within the subject which I have prescribed 
to myself. In this section may be included, at least for 
present purposes, the application of electricity to heating. 
So many active and competent workers are at present 
engaged on this matter, that it is greatly to be hoped that 
success may soon attend their work. Not only the difti- 
culty of — the heat, but also that of producing it 
in a convenient fashion, have been overcome to a very 
large extent. The remaining difficulty is the purely 
commercial one of producing the heat sufficiently cheaply 
to allow of its general use. This, I am afraid, has not yet 
been overcome ; and until it has been, electrical heating 
unfortunately hardly comes within our ken, except for 
very special purposes. 

Remembering that something like 95 per cent. of all 
the energy that goes to incandescent lamps appears only 
as heat, and not as light, there appears to be an ample 
opening here for another ‘‘ thermal storage” process, at 
least until the present lamps are superseded by the less 


wasteful type which the future will doubtless reveal to us 
in good time. 





he use of electrical energy for power, 7.¢., for trans- 





formation into mechanical energy, is a matter which lies 
obviously in the closest ible communication with 
mechanical engineering. It divides itself broadly into 
three sections, viz., (1) Transmission from a distance for 
whatever purpose, (2) Transmission to a number of isolated 
points comparatively near together, as the tools in a 
paper and (3) Transmission for the purposes of traction 
on railways or tramways. 
he transmission comes in in every case because we have 
as yet no electric prime mover analogous to a steam en- 
gine. The electric motor presupposes the existence of a 
dynamo, which must itself be driven by some prime 
mover. From the dynamo to the motor, whether near or 
far apart, there must always be transmission of electrical 
energy. Ina recent extraordinary aberration it seems to 
have been discovered that there was some positive advan- 
tage in using steam engine, dynamo, and motor all in one 
lace to do work hitherto done by the steam engine alone. 
his wonderful locomotive, however, forms, and no doubt 
will continue to form, a class by itself ! 

As to the transmission of power from a distance I shall 
not say anything, mainly because I could say nothing so 
well as it has quite lately been said by Professor Unwin 
in his Howard Lectures. The whole matter is there dis- 
cussed with so unusual a combination of impartiality, 
scientific accuracy, and mechanical common sense as to 
make the lectures, short as they are, into one of the most 
important contributions to engineering literature which 
have yr in this country for a very long time. In 
particular, one cannot help being struck with the judicial 
way in which the author has kept clear of the fatal fasci- 
nation which this matter possesses over many minds 
otherwise sane—a fascination which in some cases goes so 
far that one finds the whole matter discussed, perhaps 
unconsciously, on the basis that it is a positive advantage 
to transmit power from the longest possible distance ! 
There are several towns in the United Kingdom where 
the use of water power for the purpose of electric lighting 
will have some day to be seriously considered, but I fardl y 
think that beyond these the present generation is likely to 
see any great development in this direction at home, In 
other parts of the world the conditions are of course very 
different, and English engineers who wish to secure their 
share of work in this direction will rather have to study 
it beyond the limits of their own country. 

The question of driving the tools in a factory by electric 
motors instead of through countershafting is one which 
has recently come to the front. The carrying out of such 
work is obviously purely a matter of mechanical engineer- 
ing. Its advisability in any ponent case is partly a 
question of economy and partly one of convenience, and 
is undoubtedly dependent on the conditions of each par- 
ticular case. I have found from information very kindly 
given me by several large engineering firms that the 
actual cost to them of power, including coal, stores, 
wages, and depreciation, generally lies between 2 and 5 
per cent. of their total costs. 

In any given factory running on the ordinary system 
there is a large continuous waste of power due to the 
running of the whole shafting, no matter how many or 
how few machines are at work. Under such conditions 
the waste work in shafts and belts may well be even 25 
per cent. of the average useful work, and the distribution 
of total work may be approximately : 

Horse- 
Power. 
Average useful work... .. .. .. 100 
Wasted in belts and shafting we es 25 
»  inengine friction, the engine bein 
supposed large enough to give 150 horse- 
power at tools as a maximum (at about 
10 per cent. of maximum horse-power)... 20 


Now if all the machines in such a case were driven by 
separate motors, each having an electrical efficiency of 
88 per cent., and these motors worked from a dynamo 
having an efficiency of 92 per cent. (both of which are 
high figures for ordinary work at two-thirds output), the 
figures would stand as follows: 


Horse- 

Power. 
Average useful work ai Pas “a 100 
Wasted in motors anddynamo ... pit 24 
Wasted in leads (say 2 per cent.) ... a 2 
Wasted in engine friction (asabove) .. 20 
146 


It will be seen that the two sets of figures are practi- 
cally the same as to amount of power required. As the 
electrical efficiencies which I have assumed are not likely 
to be exceeded, I think it may be said that there is no 
saving to be obtained in horse-power, and none, there- 
fore, in any of the items of costs directly dependent on 
borse-power, in cases where the power wasted in shafting 
and belts does not exceed 25 per cent. of the whole 
average useful power. This is a ratio which any engineer 
can most readily obtain for himself, if he is not afflicted 
with that sense of the insuperable difficulty of making 
any simple and exact experiment which still remains one 
of the obscure diseases of our profession. I have no 
doubt cases can be feund where the waste in large 
factories with very widely distributed power is very 
much greater than the proportion assumed, and in such 
cases no doubt a saving in power costs would occur. 

But at the root of the matter there probably lies one 
ultimate determining point, far too poe neglected in 
such calculations as I have just beenmaking. This point 
is, of course, the real absolute saving to be made as dis- 
tinguished from the proportionate saving. Ib is of little 
use to ‘show an engineer that he can make even 20 per 
cent. saving in some one item of expenditure if that whole 





item only represents 3 or 4 per cent. of his costs, and if 
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at the same time he has to expend a considerable amount 
of capital in making the change. One does not make 
important and expensive changes, especially changes 
whose result is by no means very certainly to be predicted, 
to bring about an estimated saving of half of 1 per cent. 
in one’s total expenditure. I fear that this a matter 
which may prove a more serious difficulty in the way of 
the success of the great Niagara scheme than any of those 
described by Professor Forbes. In reference to our 
present point, it will prove sufficient to prevent the 
adoption of isolated motors in engineers’ works in all 
cases except where the waste in belt and shaft transmis- 
sion is exceptionally great, or where, for other reasons, 
electrical driving per sc is desirable. 

For the whole matter is certainly not concluded either 
one way or the other by this single consideration. There 
can be no doubt, on the one hand, of the practical con- 
venience of getting rid of the huge mass of shafting, 
gearing, and belting, which fills up the upper half of 
many engineers’ shops, although it is difficult to fix any 
money value for this advantage. There is no doubt also 
that a properly-arranged motor may give a much larger 
range of speed to each tool than can be readily obtained 
in the ordinary way, and will thus enable more and better 
work to be got out of it with skilful management. Were 
it not that such magnificent work has often been turned 
out in this country from such dirty and apparently dis- 
orderly shops, I n Ben also say that it was self-evident 
that every change which improved the general orderliness 
and tidiness of the shop must—reacting upon the men 
employed—improve the output both in quantity and 
quality. Under the actual circumstances one hesitates 
tu be dogmatic on this point, but I incline to believe that 
it istrue, and that the good work to which I have referred 
has been turned out in — of its environment, and has 
been due to exceptional excellence in workmen or 
managers or both, and that with the same men it might 
even have been still better under better working con- 
ditions. 

On the other hand, it has to be pointed out that the 
cost of dynamo, leads, and motors is very greatly indeed 
in excess of the cost of shafting in almost every case. It 
is also hardly certain as yet how the costs of attendance, 
lubrication, renewals and repairs to the electrical plant, 
compare with the similar costs in the case of shafts and 
belting. Probably on the whole they would be less, but 
no satisfactory data on this point exist. 

There arise two special cases which should be mentioned. 
In cases where electrical energy can be obtained from 
public mains the comparison is quite different. The work- 
ing of the printing machines, for instance, in the office of 
the Pall Mall Gazette is carried out electrically, the current 
being derived from the mains of the Charing Cross and 
Strand Electric Supply Company. The works in this 
case get rid of all costs of engines and boilers, with all 
their many inconveniences, and also gain in space most of 
the room occupied by their old plant. Moreover, they 
have a better security against breakdown than they could 
otherwise very well afford to have without most costly 
duplication of plant. The matter then becomes simply 
one in which increased space, convenience, and security 
are to be balanced against increased cost, and each case 
has to be considered on its own merits. At present it is 
not very certain how the engineer supplying the electric 
energy ought to look at such a case. His chief business 
is, and will be, to supply energy for lighting purposes. 
As is sufficiently well known, the demand for lighting 
energy varies enormously throughout the twenty-four 
hours, so that, in fact, F ant which is giving 2500 horse- 
power for a couple of hours every day, and which of 
course must be large enough for this purpose, leaving still 
machines in reserve, will only be giving an average of 350 
horse-power taken over the whole week, and not even half 
this for many hours every “~~ and night. It is, of course, 
very desirable to increase the load during the hours of 
light load, and if this could only be done without also 
increasing its present maximum, that is, without necessi- 
tating increase of plant, engineers could afford to sell the 
additional energy at a very low rate indeed. Unfortu- 
nately, the condition I have mentioned is impossible. 
There will always come hours when, through fog or other 
special causes, the power load will coincide in time with 
he lighting load. And even if this were to reg Y0 only 
once or twice a year, the engineer must none the less pro- 
vide plant for it and keep the plant ready. The case is 
not met by differential charges at different hours. The 
plant must be provided all the same, and the additional 
outlay will not be met by the extra payment for a few 
hours’ work per annum. It may, however, very well be 
met by the value of the additional work done on 360 days 
out of 365 at times when otherwise nothing would be 
done. This point I shall deal with later on. 

A second special case occurs when the cost of power 
forms a very large instead of a very small proportion of 
the whole running costs of the works, and no doubt in 
several industries this is the case to a very much greater 
extent than in engineering works. _ ; 

I will ask you particularly to notice that in the case 
where electrical driving supersedes belts, the work is not 
done any less directly than before. Between the engine 
and the tool there stand, in the one case, belts and 
pulleys and shafts twice or thrice repeated, and in the 
other case dynamo and leads and motor, with or without 
a small belt from motor or machine. It is quite possible 
that the actual mechanical efficiency of the belts is greater 
than that of the two electrical macbines and the leads be- 
tween them. But in the case of the shafts and belts the 
losses are continually going on whether or not useful work 
is being done, whereas there are no losses in the motors 
unless they are actually running and driving tools. This 
brings the total losses equal in the case I have supposed, 
and in other cases may make the electrical method more 
economical. But the change is merely a substitution 








of one indirect method for another equally indirect 
method. : 

In the third great case of electric transmission of power, 
for the purpose, namely, of driving trains or tramcars, we 
have a state of affairs which is entirely different, and 
which, I am afraid, is by no means so favourable to the 
use of electricity as is sometimes supposed. In the case 
of a train drawn by an engine in the usual way, we have 
the whole of the net power of the engine, exclusive of that 
spent in internal friction and in actually hauling itself 
along—say 80 per cent. of the gross indicated horse-power 
—available for pulling its load along the line. In thecase 
of an electric railway we have truly a somewhat lighter 
locomotive to be moved, but against this advantage and 
the fact that a stationary engine can have a greater 
economy than a locomotive, we have the uncomfortable 
state of affairs that only some 35 per cent. of the whole 
indicated horse-power, as against 80 per cent., is available 
for the useful work of pulling the train. It seems, more- 
over, hardly likely that this low percentage will be much 
increased. The cause of the loss is, of course, the ex- 
treme indirectness of the process, that is, the very great 
number of transformations through which the energy has 
to pass, in each of which there is always a loss. We may 
take the figures approximately somewhat thus, always 
remembering that the average power would be less, pro- 
bably very much less, than three-quarters of the full 
power of the plant at work : 


Per Cent. 

Mechanical efficiency of engine _... a 85 
Efficiency of belt-driving (if employed) ... 94 
Efficiency of dynamo... = = os ee 
Efficiency of line xe ae Bs “ss 85 
Efticiency of motors ... ks a = 85 
Efficiency of gearing on locomotives at 75 

Total efficiency... s 39 


From this is to be deducted say 10 per cent. for driving 
the locomotive, leaving 35 per cent. for pulling the train. 

I think it may fairly be said that, to a mechanical en- 
gineer, the greatest enemy to all economy is frequency of 
transformation, and that it is, or ought to be, a funda- 
mental rule in all engineering work that every unneces- 
sary transformation, whether mechanical or electrical, 
should be avoided. 

Notwithstanding this terrible drawback, the absence of 
foul gases is of such overwhelmingly great importance in 
some cases, that the working of the Cityand South London 
Line has only been possible at all because electricity has 
been employed instead of steam. This, of course, is a 
case where mere economy of power was not the only or 
even the most essential thing sought for. In the Liver- 
pool Overhead Railway, also, the conditions of the case 
rendered the use of steam locomotives impossible, as the 
line runs along a route on which they are prohibited. 

The case of tram lines along streets differs altogether 
from that of an underground or indeed any other railway. 
Here the steam engine with its boiler is a bulky and 
objectionable affair, very apt to cause smoke and other 
disagreeables, and very unsuitable for trains which con- 
sist of one vehicle only, weighing less than its locomotive 
would have to weigh. I have often wondered why the 
Serpollet boiler and engine have not been introduced for 
tram work. They take so little space that they might 
very possibly be put on the car itself (the car being made 
reversible as at Manchester), but I suppose some diffi- 
culties have been found; at any rate, the proposal has 
not been made, so far as I know. But apart from this, 
and not forgetting the steam cars which are actually at 
work in certain places in the North, there is probably no 
form of steam car which would be generally endured by 
the public. Here again, therefore, electricity would 
appear to come in regardless of cost, in the same way as 
with the underground railway, although for another 
reason. But here we are met at once with the mechani- 
cal difficulty (not existing, of course, in the tunnel or 
on the panes Bee railway) of getting the current to the 
motors on the car. In America the knot is cut, rather than 
untied, by the use of overhead wires; and in country 
places it is possible that this may be here the best solution 
of the problem. But in our cities, where the bulk of the 
tramway traffic of the country is really carried on, I am 
still conservative enough to think, and also to hope, that 
thisis impossible. Without forgetting the much-quoted 
case of Buda-Pest, therefore, I fear that the introduction 
of electricity for car driving in this country will still 
wait until a practical underground system has been 
devised. Meanwhile it is being hard pressed by its 
rivals—cable and compressed gas. Of the twoI think 
the latter, although the younger, is far the more formid- 
able. It has the advantage of being even more direct 
than a steam engine (the boiler being absent) ; it can be 
— to each individual car even more easily than an 
electrical motor, and it enables the car to run freely on 
ordinary lines without their reconstruction, and without 
any mains either above or below ground. It has as yet 
had but short trial, but what I have seen of it makes me 
sanguine as to its ultimate possibilities. 

Before speaking more particularly about the mechani- 
cal aspect of electric lighting eeliene, I feel bound to 
touch upon a matter which arises directly out of the 
question of supplying electric energy for power and for 
light concurrently, to which I have just drawn attention. 
It is a favourite bit of cheap criticism indulged in by 
those who have not to supply energy on a large scale at 
the expense of those who have, that the former class of 
folk show their ignorance of their own work and interests 
by neglecting to obtain that enormous demand for motive 
power which would come on them if only they reduced 
their prices low enough. The criticism is as really absurd 
as that other which censur2s the gas companies because 
they do not supply heating gas ata few pence per thou- 
sand feet, which apparently they would be perfectly able 








to do if only they knew their own business half as well 
as their critics do! In both cases the criticism is mere 
words, ‘‘signifying nothing.” We have simply to re- 
member the fact that the mere possibility of driving 
something by electricity does not of itself create the 
things that want to be driven. There are isolated dis- 
tricts in London—Clerkenwell, for instance, and the 
neighbourhood of Fleet-street—in which there is a con- 
siderable amount of power of a kind which might be 
furnished electrically if the cost were made sufliciently 
low. In most parts, however, the whole energy expended 
in doing mechanical work is but a very small percentage 
indeed of the energy required for light, and it would not 
be increased in the least even if it were supplied for 
nothing. When the inhabitants of Mayfair and Ken- 
sington, for instance—to take these districts only as 
typical of many others—take to brushing their boots, 
washing their faces, and serving their meals by electri- 
city, ademand will have arisen which may perhaps be 
fostered into something worth considering. Until this 
happy state of affairs comes about, I fear that the demand 
for motive power in English residential and semi-resi- 
dential districts must remain a factor practically neg- 
ligible in the calculations of the engineer. 

Whether in a purely manufacturing district it may 
ever be found to pay to put down a central power station 
and transmit power to factories, each of which would 
replace its steam engine and boiler by an electric motor, 
is a question about which there is a good deal to be said 
on both sides. I have already indicated the lines along 
which I believe this matter will settle itself. 


(Zo be continued.) 





LAUNCHES AND TRIAL TRIPS. 

THE official commissioned trial of the new first-class 
torpedo gunboat Jason, 2, Lieutenant Commander A. H. 
Shirley, took place at the mouth of the Thames on the 
11th inst., under the supervision of Fleet-Engineer C. F. 
Hulford, of the Medway Dockyard Reserve. The 
machinery was tested on a three hours’ run under natural 
draught, with satisfactory results so far as the working 
of the machinery was concerned, but the speed registered 
was rather low compared with the indicated horse-power 
attained, the speed averaging only 15.8 knots. The mean 
horse-power was 2605.6, the pressure of steam averaging 
139 lb., with the engines working 215 revolutions per 
minute. The Jason has been commissioned for particular 
service on the west coast of Ireland. 





The stern-wheel paddle steamer Bruce, built by Messrs. 
J. M‘Arthur and Co., and engined by Messrs. Bow, 
M‘Lachlan, and Co., was launched and tried on the 5th 
inst. The Bruce has been built to the order of the 
African Lakes Trading Corporation, Limited, for service 
inshallow rivers. She is designed to float on about 13 in., 
and is propelled by compound surface-condensing engines, 
which on trial gave a speed of 10 miles per hour. For 
convenience in shipping to her destination, and for ease 
in putting together again, the steamer has been built in 
six sections, and all arranged so that on arrival in Africa 
the various sections will be floated and joined together, 
making the steamer at once complete. 





Arrangements having been completed between the 
Postmaster-General of India and the British India Steam 
Navigation Company for a new and improved mail ser- 
vice between Bombay and Kurrachee, two fast steamers 
of 1600 tons gross and 3200 horse-power were ordered last 
year from Messrs. A. and J. Inglis, Pointhouse Ship- 
yard, to be ready to begin the service this summer. The 
first of these vessels, the Dwarka, sailed on Tuesday for 
Bombay after a series of trials which were found to give 
satisfactory results. On the measured mile a speed of 
15.65 knots was recorded, and on an extended trial, last- 
ing over eight hours, that speed was maintained without 
effort, and occasionally exceeded. The Dwarka started 
for Plymouth on Saturday morning at 10 o’clock, reach- 
ing Plymouth about 3 p.m. the following day. The 
average speed from the Cloch to a point abreast of the 
Eddystone (where the Plymouth pilot was taken on 
board) was 15.26 knots, and from the Longships to the 
Lizard 16 knots. These results were obtained with ordi- 
nary Scotch coal, the machinery being in charge of the 
ship’s own engineers, the stokers the usual complement of 
Bengalees. By the new service passengers will be only 
one night at sea between the two terminal ports, and the 
steamers will run in connection with the arriving and 
departing P. and O. mail steamers, 





Mr. D. M. Cumming, Blackhill Dock, Glasgow, 
launched from his yard, on the 30th ult., a steel screw 
lighter, 67 ft. by 13 ft. 6 in. by 6 ft. 6 in. moulded. The 
= are of the diagonal high-pressure type, having 
cylinders 8 in. in diameter by 12 in. stroke. 





Messrs. Wm. Simons and Co., of Renfrew, launched 
on the 9th inst., complete and ready for trials, a power- 
ful twin-screw hopper dredger for the Russian Imperial 
Government. It is to be employed at the new military 
port of Libau, for which place the builders constructed 
last ag two large dredgers, and, besides the one launched 
on the 9th inst., they have other two in the course of 
construction for the same Government. The dredger, 
‘“No. 9,” as it is named, has a hopper capacity for 700 
tons of dredgings, and a bucket capacity to raise fully 500 
tons of hard clay and stones per hour. The ladder is 
capable of working at a depth of 35 ft. below the water 
level. The gearing is so arranged that a variation of 
— of from 12 to 20 buckets per minute can be obtained. 

he upper end of the bucket ladder is fitted so as to 
recoil when the buckets come into contact with rock or 
large boulder stones. Friction appliances are also fitted 
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to the main dredging gear and ladder-hoisting gear, to 
avoid damage when meeting with excessive strains. It 
has two pairs of compound surface-condensing engines of 
fully indicated horse-power collectively, each pair 
driving its own propeller, and either pair is capable of 
driving the buckets at their full capacity. Two steel 
boilers, having a working pressure of 100 lb. per square 
inch, supply the steam, and each has sufficient capacity 
to work the dredging machinery at its full power. 





The Tantallon Castle, Fairtield’s latest contribution to 
the fleet of the Castle Company, has concluded her speed 
trials. The vessel, which is one of two recently built on 
the Clyde for the line, is intended for the mail service, and 
is the seventh of her class built by the Fairfield Company 
for the concern so ably directed by Sir Donald Currie. 
Her gross tonnage is about 5700 tons, and her dimensions 
are: Length over all, 456 ft., and between perpen- 
diculars, 440 ft. ; breadth, 50 ft. 8 in. ; and depth, 35 ft. 
The hull is entirely of steel, and has internally a con- 
tinuous cellular double bottom, divided both longitudi- 
nally and transversely into compartments. There are 
ten vertical water-tight bulkheads, which extend to the 
upper deck. ( 
class passengers, extends for almost two-thirds of the 
vessel’s length, and the saloon, which is abaft the engine- 
room, and is the full width of the vessel, is seated for 145 
passengers. The second-class saloon is forward of the 
boiler space, and there is accommodation at the tables for 
100 persons. The third-class accommodation is still further 
forward, and is entered from a large house on the upper 
deck. The engines are of the quadruple-expansion type, 
with four cranks, and are of about 8000 indicated horse- 
power. ‘The cylinders are respectively 334 in., 49 in., 
67 in., and 98 in. in diameter. The high-pressure and 
first intermediate pressure cylinders are each fitted witha 
piston valve, and the second intermediate and low-pres- 
sure with a double-ported slide valve, all worked by the 
usual double eccentric and link-motion valve gear. The 
reversing gear is controlled by one combined steam and 
hydraulic direct-acting reversing engine. The crank- 
shaft is in four pieces, each built, and together with the 
thrust, tunnel, and propeller shafts, is of Siemens-Martin 
mild ingot steel. The screw Lape pre has four blades of 
manganese bronze upon a boss of cast steel. The boilers, 
which are entirely of steel, and adapted for a working 
pressure of 200 lb. to the square inch, are five in number— 
three double-ended and two single-ended—and of the 
ordinary multitubular marine type. Each of the double- 
ended boilers has six furnaces, and each of the single- 
ended ones four—twenty-six furnaces in all. There isa 
complete installation of electric light, the current being 
generated by three dynamos, each driven direct by 
triple-expansion engines. Electricity is also used for 
driving ventilating fans, which are placed where the 
usual up-and-down draught ventilation requires supple- 
menting. A large ie machine in the engine- 
room is in communication with suitably insulated cold 
chambers for the preservation of fresh meat and pro- 
visions during the voyage, and also to facilitate the 
carriage of foreign fruit—a trade which is expanding 
rapidly. With something more than 8000 horse-power, a 
maximum average speed of 174 knots has been obtained. 


On Friday, the 20th inst., the s.s. New Londoner, which 
has just been completed by Messrs. Wigham Richardson 
and Co.,Neptune Works, Newcastle-on-Tyne, went for 
a@ very successful trial trip off the River Tyne. The 
steamer has been built to the order of the Tyne Steam 
Shipping Company, Newcastle-on-Tyne, and is intended 
for their passenger service between the Tyne and London, 
She is a steel screw steamer, rigged as a three-masted 
schooner, and has accommodation for 122 first and 92 
second class passengers, all of which is of a most luxurious 
description, and well adapted for her service. She is 
270 ft. in length by 33 ft. beam by 18 ft. in depth, has a 
straight stem and an elliptical stern. The engines and 
boilers have also been constructed by Messrs. Wigham 
Richardson and Co., and worked throughout a long and 
exacting preliminary and official trial trip, without a 
hitch and without the use of water in any of the bearings. 
The mean speed obtained with and against the tide was 
o — The absence of vibration was especially 
noticeable, 








Messrs. William Doxford and Sons, Limited, launched 
on the 18th inst. the fourth of their patent turret-deck 
steamers, named the Bencliff. This vessel, built to the 
order of Messrs. George Horsley and Son, West Hartlepool, 
has a deadweight capacity of 3800 tons on 19 ft. 7 in. 
draught. The cylinders are 21} in., 36 in., and 59 in. 
in diameter by 39 in. stroke, supplied by steam from 
two large boilers. She has been constructed under the 
ners of the British Corporation, Bureau Veritas, and 

oyd’s. 





The latest addition to the Great Eastern Company’s 
fleet, the Berlin, has been constructed by Messrs. Earle, 
of Hull, and isa sister ship to the Chelmsford (see vol. 
lv., page 779), the only difference being that the Berlin 
has a greater breadth of beam. She is a twin-screw, is 
1745 tons gross, and 5000 indicated horse-power, and has 
two sets of triple-compound engines, each of which is 
entirely self-contained, so that if one set should break 
down she could still travel with the other at over 13 knots. 
She has, too, five boilers, and it has been found that with 
only one of these—should the four others become defec- 
tive—she could steam at the rate of 10 knots. The speed 
she attained on trial on the 2ist inst. was—18.3 knots 
pian out and 19.5 knots coming home. The vessel is 
divided into eight water-tight compartments, carries eight 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
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Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 
— 7 Specifications may be obtained at the Patent Office 
ranch, 88, Cursitor-street, Chancery-lane, E.C., at the 
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— is, in each case, given after the abstract, unless the 
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the advertisement of the pt a plete specification, 
= notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


GAS, &c., ENGINES. 


J. A. Drake, Guildford, Surrey. Hydro- 

ines, (2 Figs.) April 29, 1893.—This invention 
relates to hydro-carbon engines. To start the engine the lamp e 
is inserted in the aperture, and the vaporiser c is thus heated, the 
fumes passing out through the exhaust port t. When the vaporiser 
has been sufficiently heated, the lamp e is withdrawn and the 
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aperture closed by a cover, and the oil vapour and air can then 
be ignited. The valve w regulates the admission of mixed oil 
vapour and air to the combustion chamber. The oil is thus not 
burnt when the engine is at work, owing to the circulating water 
keeping the vaporiser at the desired temperature. (accepted 
March 7, 1894). 


4696. D. Davy, Sheffield. Gas, &c., Engines. 
{11 Figs.) March 8, 1893.—The object of this invention is to 
economise the consumption of gas by causing the burning gases 
to heat and expand a relatively large volume of air interposed 
between the combustible charge and the working piston, the 
explosive charge and the air being compressed to the same degree, 
but contained in different chambers, so as to remain separated, 
until by the ignition of the former the burning gases are caused 
to expand, mix with, and heat the air contained in the working 
eylinder, the surplus heat of the Lurning gases being thus 
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converted into work by the expansion of the air. The working 
cylinder inhales and compresses air only, while the inflammable 
mixture is supplied to the busti hamber C by a pump, 
the communication between the two being controlled by a valve 





D opened from the engine shaft at a point in the compression 
stroke so that the combustible charge is about to be or has been 
brought to the point of ignition, and remaining open during the 
working, exhaust, and inhaling stroker, the mixed air and burnt 
gases exhausting from the cylinder through the combustion 
chamber. Means are provided for working the engine on the 
fuur-cycle principle. (Accepted March 7, 1894). 


GUNS, &c, 
8239. T. Southgate, London. Breechloading Small 
Arms. [5 Figs.) April 24, 1893.—This invention relates to 
breechloading guns. The ejector is composed of a pair of split 
extractors, a pair of ejecting tumblers being pivoted in the fore- 
part to act on the extractors, and a pair of springs to act 











6239 


on the tumblers. A pair of ejectors arms are pivoted in 
the action, and have springs. When the gun is fired the cock- 
ing levers set the ejector arms in posit‘on to act on and release 


being again cocked when the gun is closed. A two-armed safety 
lever is pivoted to the lock plate, one arm engaging with 
a ca en the hammer, and the other having a notch 
pngaging the sear when the gun is cocked. A spring normally 
holds and places the lever in its retaining position, the trigger 
blade acting on a sloped part on the lower arm for releasing the 
safety device. (Accepted February 28, 1894). 


MACHINE TOOLS, SHAFTING, &c. 


7220. _W. T. Howroyd, A. Oldroyd, and T. Green- 
wood, Dewsbury, Yorks. Friction Clutches. [4 Figs.) 
April 8, 1893.—This invention relates to friction clutches for 
driving machinery. On the shaft A is keyed a pulley C, which 
can be driven by the divided expanding ring D being forced into 
contact with the underside of its rim, the expansion of the ring 
being caused by wedges E. On the shaft Bis a clutch F moved 
backward and forward by a handle. A driving lug H is also 
keyed on the shaft, and has projections which enter recesses 
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formed in the thickened part of the divided ring. The wedges are 
screwed on to studs J projecting from a link attached to the lever 
arm L, these lever arms being arranged in contact with anti- 
friction bowls N connected to the lugs O projecting from the 
sleeve F, so that when the latter is withdrawn from the driver H 
the bowls press down upon the lever arms and make them assume 
a horizontal position, the links being thrown upward and the 
tapered wedges caused to expand the ring D to force it against the 
underside of the rim of the pulley C, which is thus driven. (4c- 
cepted March 7, 1894). 


19,368. A. Given and C. B. Smith, Dunedin, New 
Zealand. Expanding Pulley. [4 Figs.) October 14, 
1893.—This invention relates toa pulley consisting of two cones 
divided into a number of equal parts tending towards the centre, 
each alternate part being cut away. These cones are made to 
interlace by being turned in opposite directions, so that when 
they are placed closer together a sinaller pulley is obtained, while 
when drawing them further apart a larger one is obtained, and 
these may be secured at any point within the limits of the cones. 
a are secured to the shaft either by a right or left 
handed screw and lock nuts, or the one half may be loose so as 
to revolve on it, and the opposite side screwed to it with screws, 
(Accepted March 28, 1894). 


3450. W. R. Wynne, Bury, Lancs. Shaft Coupling. 
(2 #igs.] February 17, 1894.—This invention consists in a flexible 
and insulating coupling for transmitting power between two 
rotatable shafts whose axes are in a straight line. oe 
lugs are provided upon the opposing faces of two discs fasten 
upon two shafts to be connected, one of these discs being larger 
than the other. Over the lugs is wound leather belting until a ring 
is formed sufficiently thick to transmit the power required, and the 
ring so formed is clamped to the lugs on both discs, so that neither 
the lugs nor the bolts passing through those on one disc are in 
metallic connection with the bolts passing through the lugs on the 
other. Metallic ribbons, so perforated as not to form a metallic 
connection between the opposing discs, may be inserted between 
successive layers of binding material to increase the torsional 
strength of the connection. (Accepted March 28, 1894). 


MINING AND METALLURGY. 


8552. H. Gibbs, Handsworth, Staffs. Blasting. 
(2 Figs.) April 28, 1893.—This invention relates to means for 
blasting. Into the borehole B (Fig. 2) is introduced first the ex- 
plosive C, then the tamping D which has been broken up and com- 









































pressed by the rammer E, F, and then the tamping cartridge D! 
not broken up. A rammer made of wood or metal is pro- 
vided for pushing the solid tamping along the hole, and for break- 
ing it up and filling up all the interstices. The tamping cartridge 
D! (Fig. 1) has a groove H for the fuze G. ( Accepted March 7, 1894). 


RAILWAY APPLIANCES. 


6755. A.G. Evans, London. Couplings for Rods. 
[5 Figs.) March 30, 1893.—This invention has reference to 
coupling-rods, especially those used in railway signalling. The 
end of each rod is flattened out, and holes are made init. The 
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holes in the two ends which are to be coupled together are spaced 
different distances apart. Bolts are inserted through those holes 




















the tumblers, operate the extractors, and eject the cartridge 





boats, six of whi i i i 
pee a a es ge lifeboats, and is provided with 





of the fired barrel upon the opening of the gun, the tumbler 





which are opposite each other, and are fastened by means of a 
cotter pin. (Accepted March 7, 1894). 
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STEAM ENGINES AND BOILERS. 


$703. R. Watson, Linwood, Renfrews., and R. D. 
Munro, Glasgow. Hea and Circula Water 
in Steam Generators. [5 .) May 1,1893.—This inven- 
tion relates to means for heating and circulating water in steam 
boilers, and consists of rows of pipes carried in the flues D of 
the boiler setting, the inlet end of these pipes being connected to 
the bottom of the boiler near the front and the outlet at the back. 
An internal pipe is fitted into the boiler, and arranged to discharge 








either above or below the water level. The water at the bottom, 
<r colder and heavier, descends into the bottom row of pipes, 
and is gradually heated ny seating along the rows of pipes, and is 
then discharged into the boiler. (Accepted March 7, 1894). 


8764. H.S. Booth, Manchester. Governing Steam 
Engines. [1 Fig.) May 2, 1893.—This invention consists of 
means in which a centrifugal governor is connected with a small 
D-valve E, the action of which allows steam from the boiler to 
operate on one side of a piston, to the rod of which the valve for 





controlling the admission of steam to the engine cylinder is 
attached. When the speed of the engine is normal, the D-valve 
closes both ports d, e, but when it falls, the apes agg actuates the 
valve and allows steam to operate upon the side of the piston 
which opens the controlling valve, or vice versa. (Accepted 


March 7, 1894). 
7048. J. S. Newlin and J. F. htsey, Fairfax, 
South Carolina, U.S.A. Locomotive Boilers. [2 Figs.) 


April 5, 1893,—This invention relates to locomotive boilers, the 
object being to cause a return of the heated gases circulating 
through the tubes, Pieces of U-shaped tubes F are provided, 

















oad 
having a thickened part at the bend tostrengthen them. The 
ends of these tubes are threaded and tapered so as to hold 
firmly in the ends of boiler tubes when driven in. One end of the 
bent tube enters one boiler tube, and the other end an adjacent 
one. (Accepted March 7, 1894). 


7749. H. Aspinall, Liverpool. magne Governors. 
{5 Figs.) April 17, 1893.—This invention relates to an engine 
governor mounted and operating on an oscillating part of the 
engine and in which a mass is employed to act through the 
momentum, when moved above a normal speed. A sliding 











weight a is provided by which the centre of gravity of the mass 
can be changed and the rate of speed of the engine at which the 
governor will come into action wep ter = A varied. Pawlsg 
are actuated by the weight, a lever connected with the controlling 
valve being thus operated. A secondary weight & is arranged in 
connection with the other one. (A:cepted March 7, 1894). 


8251. P. M. Justice, London. (La Société Anonyme du 
Générateur du Temple, Paris.) Steam Generators, [3 Figs.) 





April 24, 1893.—This invention relates to steam generators, and | ¢ 


consiste of an upper cylindrica] collector A, on either side of 


which are placed lower cylindrical collectors B, Bl, tubes C, C' 
connecting the two together. These tubes enter the upper sur- 
face of one of the lower collectors, cross beneath the upper one, 
and enter it on the opposite side. The upper parts of the tubes 
are of smaller diameter than the lower. e lower collectors are 
rovided with doors throughout their length and at their ends. 
Accepted March 7, 1894). 


8377. P. E. Hodgkin and H. J. Fox, London. 
team Vacuum Pumps. [2 Figs.) April 25, 1893.—This 
invention has reference to means for automatically controlling the 
supply of steam to single-acting steam pumps in which liquid is 
forced by the direct pressure of steam from pump cylinders, into 
which ithas been caused to enter by the production of a partial 
vacuum. The up “oe of the pump cylinder is provided with 
a valve case 2 made with main steam ports 3, 3a, and with auxiliary 
steam ports 4, 4a controlled by a steam valve 5 made in the form 
of a ball. The port 8 is in direct communication with the 
steam supply pipe 6, whilst the other port 8a, which is annular, 














4 
— 
Gaaaadinamle 





bees pial eee 
is / om 
is in communication with a steam chamber 7 in tion by 





a hole 8 with the upper part of the pump cylinder 1. One of 
the auxiliary ports also communicates with the main steam 
supply pipe 6, but through an auxiliary steam chamber 9, and a 


can flow through it into the auxiliary chamber is small compared 
with that which can flow through the main steam ports 3, 3a. 
The other auxiliary port is in communication with the main 
steam chamber through a passage 12, and is also provided with a 
steam-regulating valve, so that the rate of flow of steam from 
the chamber 9 and valve chamber 2 to the main steam chamber 
7 can be controlled. (Accepted March 7, 1894). 


22,242. H. Coombs, Charlton, W. Burley, Green- 
wich, and W.N. Self, Charlton, Kent. Steam Traps. 
{6 Figs.) November 21, 1893.—This invention has reference to 
steam traps. The outlet from the steam trap is provided with a 
valve seating having a port in it communicating with the outlet, 
the valve seating being adapted to receive a sliding plate capable 
of being operated and its position controlled by a pivoted lever 
furnished at its free end with a float. The whole ig inclosed 
within a box into which the water of condensation is received, this 
box being provided with a eae cover and a relief valve. 
When the pivoted lever rises, the sliding plate uncovers the out- 
let port in the valve seating, and thus permits the water in the 
box to escape. (Accepted March 28, 1804). 


22,209. R. J. Field, Cardiff. Adjusting Piston, 
&c., Rings. [4 Figs.) November 20, 1893.—The object of this 
invention is to provide means for adjusting _— and other 
packing rings. In applying it to a flat ring a pair of lugs op or 
ing from the inner face of the ring equidistantly from the split 
are provided. Through these lugs are made oblong-shaped holes, 
through which pass bent bars, one end being enlarged into a wedge- 
pe ag form, and projecting at equal distances from the centre 
of the bar, so as to slide easily between the junk ring and the 
flange of the piston. Flattened spiral springs are placed 
between the wedge-shaped ends and the projecting lugs on 
the ring, these springs being compressed and the ring expanded 
by the action of a sliding wedge-piece. A controllable opening 
is made in the cylinder cover, through which the adjusting key is 
passed, and consists of a nipple and cap. On the outside of the 
nipple, indicator marks are engraved on its upper surface, an 
index being attached to the adjusting key to show the extent that 
the rings are expanded. (Accepted March 28, 1894), 


MISCELLANEOUS, 


8821. L. H. Fornander, Soderhamn, Sweden. Band 
Saws. [3 Figs.) May 2, 1893.—This invention relates to band 
saws having several blades running over their respective driving 
and straining wheels arranged side by side, these saw blades being 
arranged in pairs opposite one on each side of the 








axis of the log to be sawn. The blades on one side guided without 
any adjusting plates are with their wheels secured in frames 
movable in guides with relation to the opposite frames on the other 
sides of the axis of the log, so as to allow the distance between 
the cutting parte of the bands to be changed by moving the 
frames even without stopping the saw. (Accepted March 7, 1894). 


1382. W. G. Evans and M. E. Brooke, Leyton- 
eee, Essex. Pipe Coupling. [2 Figs.) January 22, 
1894.—This invention relates to ings for ting pipes 
together. A cap is screwed externally, and engagesin an internal 
thread of another cap. A pipe is encircled by packing such as 
india-rubber rings, and by a metal ring at the conical end, thisring 
— bevelled. By screwing one of the caps upon the othera 

land forces the packing against the pipe, and also against the 





a tight joint. The aperture with which the ge is provided is 
tapered to allow a certain amount of variation of the pipe. If 
the cap is loose, and not tightly screwed up. the steam or air 
entering the space round the conical end of the pipe presses upon 
the metal ring, which forces the packing nst the pipe, gland, 
and walls of the cap, and thus makes a tight joint. (Accepted 
March 28, 1894). 


8086. H. P. Holt, London. Dri Gear for Tram- 
came, Se (4 Figs.) April 21, 1893,—This invention relates to 
gear by which the movement of a rapidly revolving crank can be 
communicated to the axle of a vehicle so as to give it a less 
rapid rotation and to facilitate the stopping, starting, and re- 
versing of the motion of the axle. A frame is linked to the 


Fig1 





crank, and is free to oscillate about the wheel to be driven, this 
frame being provided with a brake-block which, by means of 
a roller running on an incline of the block, is pressed against 
the wheel when the frame oscillates in one direction, but which 
is released when the frame oscillates the other way. The direc- 
tion in which the brake-block grips can be reversed by means of 
+ ead keys worked by hand gear. (Accepted February 28, 


pipe 10 provided with a valve, so that the quantity of steam that | 1894 


3756. O. B. H. Hanneborg, Urskoug, Norway. 
Cutters of Ditching Machines, [1 Fig.) February 21, 
1894.—This invention relates to the spiral cutters of machines for 
ditching described in Patent No. 20,955 of 1891. The cutters are 
formed ofa sharp-edged screw having a thread of increasing pitch 
whereby the stones and clods of earth cut away pA lower part 
of the screw are prevented from adhering to it. e earth during 
the ditching does not become p d into a compact mass, and 
large stones are prevented from becoming fixed as they are being 
lifted by the screw. The thread of the screw is formed with a 
sharp edge in order that it shall cut into the soil as it is revolved, 
and at its lower end is supported on a steel pivot which is hollow, 
in order that oil from a lubricating cup may enter through a shoe 
supporting the ven and always keep the foot-bearing lubricated. 
(Accepted March 28, 1894). 








UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of nt law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 36, Bedford- 
street, Strand. 
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INTERNATIONAL NAVIGATION ConGRESS.—An interna- 
tional inland navigation congress is to be held at the Hague 
during the present year. It will deal with the followin 
subjects: 1. Construction of canals allowing of rapi 
transit. 2. Equipment of ports. 3. Prevention of block- 
ades by ice. 4. Locomotion on canals and rivers. 5. 
Dues on navigable waters. 6. Relations between the 

rofile of rivers and the depth of theirchannels, 7. Regu- 
fation of rivers for low water. 





THE JUNIOR ENGINEERING Society.—At the last meet- 
ing of this Society, held at the Westminster Palace Hotel 
on the 13th inst., a paper on ‘‘ Lubricants, their Use, 
Testing, and Analysis,” was read by r. W. F. E. Sey- 
mour, of Swindon. The necessity of efficient lubrication 
and the importance of being able to judge the utility of 
various lubricants for different kinds of work were first 
pointed out. Lubricants might be classed into solids, 
semi-solids, and liquids. The composition of vegetable, 
land animal, fish, and mineral oils was considered, and 
their proper applications referred to. The author next 
gave an extended account of the more important lubri- 
cants, tallow, rape, olive, and castor oils, and detailed 
the uses to which they were each best adapted. Of 
mechanical testing appliances Ingram and Stapfer’s oil- 
tester and Thurston’s machine were illustrated, and the 
mode of working and of recording the results was shown. 
The suitability of a lubricant for any particular duty 
could be judged by its viscosity and specitic gravity, in 
the determination of which various forms of instruments 
were employed. The principal viscometers used were 
Boverton Redwood’s and Sacker’s ; these were described 
and the process of working with them explained. Pass- 
ing on to chemical analysis, the methods adopted for the 
determinations of free acid, drying properties, flashing 
point, mineral matter, congealing point, total fatty 
acids, mineral oil or unsaponifiable matter, were given. 
An appendix to the paper was devoted to Maurfiené’s 
test, Pontet’s elaidin test, Valenta’s acetic acid test, 
Dalican’s method for congealing point of tallow, and 
Gray’s flash point apparatus. In illustration of the paper, 
specimens of the various oils were shown for examina- 
tion, and there were also a number of instruments ex- 
hibited, which had been lent by Messrs. Baird and Tat- 
lock. Mr. L. W. Gates opened the discussion, the other 

ers being Mr. W. B. ag ag H. M. Roun- 
thwaite, Mr. G. E. Brown, Mr. R. W. Newman, and the 
chairman, Mr. Percy J. Waldram. The proceedings 
closed with the announcement of the ensuing meeting on 
May 11, when a paper on “Engineering Experience at 





sides of the metal ring and shoulder of the cap, and thus makes 





Sea” would be read by Mr. J. Lane, chief engineer, and 
Mr. J. Hawthorn, extra chief engineer, M.I. Mar. E. 

































May 4, 1894.] ENGINEERING, 


MACHINE TOOLS. 






















BORING AND T TURNING M MACHINES. 
TO RECEIVE PIECES 


a. 48 in. diam. 24 in. high. 96 in. diam. 48 in. high. 
RADIAL DRILL. 72 in. diam. 36 in. high. | 122 in. diam. 60 in. high. 










PIPE FACING 000) eS cceteemmmee, 8 — PATENT 
=" mk SIDE PLANING 


MACHINES 
A 
SPECIALITY. SPECIALITY. 













COMBINED TURRET HEAD 
BORING & TURNING MACHINE. 


WOOD-WORKING MACHINERY. 
PULLEYS & LINE SHAFT FITTinGcs. 


SEND FOR PHOTOGRAPHS AND PRICES TO 


GEO. RICHARDS & CO., LT: 


Works: BROADHEATH, NEAR MANCHESTER: 


London Office: No. 110, CANNON STREET (Ground Floor), E.C. 
Paris Office: 31 bis, RUE BICHAT (Société Continentale Richards). ss 


TURRET HEAD 
BORING MACHINE. 
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stone Breakers & Ore Crushers. 


THE “BLAKEH-MARSDEHN” IS THE BEST. 


——— THE RESULT OF THIRTY YEARS’ EXPERIENCE, —— 
H. R. MARSDEN, Soho Foundry, LEEDS. 


OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS. 
60 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN ENGLISH, FRENCH, AND SPANISH. 9900 
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ROBERT BOYLE! & SOn'’'s 
LATEST IMPROVED PATENT SELF-ACTING 


, AIR PUMP VENTILATOR, 


50 PHR CENT. REDUCTION IN PRIOH. 


, eee: and most powerful Exhaust Ventilator in existence. Continuous 
in action and impervious to wet and down draught. 


Strongly made of the best Steel, Galvanized, and finest Workmanship, 


64, Holborn =o. LONDON ; 110, nae Street, GLASGOW. 851 


———— 


Index of Part I. 





























































OF OUR 

Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS. CATAL () GUE 

t 
_  **If your theory of LIFE, 
EMERY WHEELS, | || zeczus 
**is true, all handicrafts OMe. = : : 2 4 
Seeseeaeseeeeeeaesases ** ought 10 give way to Chain-Belts e . . e 6-11 
PRICE LISTS FREE ON APPLICATION. * “machinery, and will, as | Sprocket Wheels ° 
’ **man advances.” ; 
MITCHELL’S EMERY WHEEL CO., Mill St., Bradford, WANOHESTER, . | Horse-Power of Chain-Belts . 11 
Vide Charles Reade’s Labour- Steel Chain Elevators . - 12-16 
= ——————— eg Saving Machinery Hero, Belt and Strap Elevators - 17-18 
rawlings ans racings Henry Little, in “Pur Your- SpiralConveyors . . . 10 
(ilyde Rivet Works Co. Dwr: &., wer a with prem and te ph , sEiy IN His Puace,” which all Belt Conveyors . ; A 15 
moderate terms, by MESSER and THORPE, Mecha. Employers, Engineers, and Steel-Rope Con 

Beer Rivers, Sram’ Woo Seanws, Sonsw Bours, | ical and General Draughtemen, 8, Quality Court, Mansgers should read. ——eeyee «lk 
ow. 603 Chancery Lane, w.0. Woche Ae Od 506 Steel-Chain Conveyors . - 22-93 
ughly practical Engineers. Tray Conveyors, for Coal - 26-97 





Tray Elevators, forCoke& Ashes 28 
Tilting Bucket Conveyors  . 35& 38 


ae ELEVATORS. 
WEIGHING MACHINERY. | /[BUINATVINS MMAR lon ap } 


Barge Elevators . . . 2 
a. ‘a. oa Ship Elevators , : 
(OWD. DOPL Me Waves! TE 1 f I U) DS Mechanical Stokers (smokeless) mm 
getlinIuon York. OAS ————_  ' Ss 
Windoor. Meet’ ADDRESS: 


NEW CONVEYOR CO., t1. 


3 & 4, LIME STREET SQUARE, 
LONDON. _% 


DAVEY, PAXMAN & CO., = eng COLCHESTER, LANCASHIRE BOILERS. 


—— MAKERS OF —— 


ENGINES & BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &c. 


; oo. 730s | |MOIDLO\ 


Tele. Address—‘‘ WEIGHING, MANCHESTER.” 























Portable and Semi-Portable Engines, Sigle Sepeies Vertical ream ban jo and Boilers, 
Semi-Pixed Engines and Boilers, oe tal Widiag | Compound Semi Engines & Boilers 
Horizontal Engines, Semt-Portable | Gunpennd Horizontal Fixed —— 
Vertical Engines and Boilers, rnish, Lancashire, and other 
mame The Engines are i with PAXMAN'S PATENT AUTOMATIC EXPANSION GEAR and ADJUSTABLE 
Ly GOVERNORS, which ensures a steady and constant speed in any emergency. 





| “This Gear 1s one of the GREATEST and MOST MODERN IMPROVEMENTS effected in the Steam Engine, 


Catalogues, and full particulars with prices, on application to 


MAKERS OF ENCINES DAVEY, PAXMAN & CO., ENGINEERS, COLCHESTER. aa : ; 
From 2 to 1000 Horse-power ’ “London Office: 78, QUEEN VICTORIA STREET, E.C. 0d 6001 Made in all Sizes. 


REFRIGERATING & IGE-MAKING MACHINERY. 


ws 2000 MACHINES SOLD. 


— ~ WILDRIDGE & Ale, Sydney, Agente for the Linpr British RerriesRration Co., Lrp., Lonpon. SYDNEY, August 14th, 1893. 
BAR Sirs,—We are to be able to inform you that the Linde Disc Freezing Machinery erected by you at our Stores, North Sydney, has been at work continuously for over six months, and has completely 
fulfilled the Specification with onal conditions of guarantee, giving us every satisfaction and freezing the carcasses in a most efficient manner, and on a remarkably small consumption of fuel and labour expenses. 

Our Manager, M. Msavow, states that during his ten years’ connection with the New meng and wd ong Trade, the Linde system is the best he has ever been connected with, as it gives the highest results on 
the smallest consumption of coal, and is specially well adapted for on and chilling in warm clim brisk circulation “~ air keeping the chambers sweet, clear, and di , with an entire absence of snow even 
during the introduction of warm ‘air. From the storage chambers the carcasses and wrappers were shipped in a perfectly dry state Yours faithfully, J. H. GEDDES & CO., 

The Pastoral Finance ‘Association, Ltd. (Signed). W. Tyson, Secretary. 


THE LINDE BRITISH REFRIGERATION CoO., Ltd., 


35, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, £., AND AT BIRMINGHAM. = “™ 























: For Locomotive Builders. 

,, Hydraulic Engineers. 

S te el Casting S » Colliery Proprietors. 
» Dredger Builders. 


Sole Makers of Manganese Steel under the Hadfield System and Patents. 


Hadfield’s Steel Foundry Co., L’ 


Hecla Works, Sheffield. 156 & 157, Leadenhall Street, London, E.C. = 
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KRUPP ORDNANCE. 


Tue ordnance exhibit of Essen at Chicago was | 
certainly the most complete and splendid that has 
ever been seen in the United States of America ;| 
probably it was the most important ever made at | 
an International Exposition by any single manv- | 
facturer of ordnance. It was contained in a pavi- 
lion erected near the east front of the Agricultural 
Building, and quite remote from the Transportation 
Exhibits Building, to which it belonged. This 
pavilion was about 200 ft. long, 42 ft. high, and 











Fie. 1. 


82 ft. wide. It was designed and constructed in 
Germany, and shipped to Chicago complete for 
erection. The contents comprised a large series 
of ordnance, from the great 120-ton gun to the 
smallest calibres for mountain service; a large 
display of projectiles ; a series of armour-plates ; 
and a great number of rolled and pressed objects 
in steel, prominent among which were the steel 
frames and trucks of rolling stock referred to 
elsewhere. The most conspicuous object in the 
ordnance collection was the 120-ton gun, which 


presented a monumental appearance in the centre 
of the hall. 


THE 42-CenTIMETRE (16.54-1N.) Guy. 


The 42-centimetre gun was built for coast defence 
service, but it is more likely to remain as a monu- 
ment to the wonderful producing power of Essen, 


than to come into active use as a weapon of offence. | 
A few particulars of this magnificent piece of) 
ordnance may be added. The breech mechanism 
is of the standard type, with rounded sliding | 
wedge block, and the charge is fired by a friction 
fuze. The following are some of the chief dimen- 
sions : 


Calibre... = 16.54 in. 
Length of barrel ... : 45.93 ft. 
pa bore ... ae oad 41.66 ,, 
Number of grooves co ae 120 
Weight of barrel with breech ... 120.46 tons 
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Fic. 2. Krupp 21-Cent. Navat Gun AND CARRIAGE, 


Four classes of ammunition were made to be 
fired from this gun : cast-iron shells, steel shells, 
armour-piercing projectiles, and steel shrapnel ; 
the weights of these varied from 2204 lb. to 
2513 lb. The weights of the bursting charges of 
the various projectiles were as follows : 


Cast-iron shell 72.75 Ib. and 
88.18 Ib. 

Steel shell ... 119.04 Ib. and 
143.29 Ib. 

Armour-piercing shell 22.04 lb. and 
27.55 Ib. 

Shrapnel 22.04 Ib. and 
25.13 Ib. 

Number of balls in shrapnel 3000 and 4000 
Weight of each ball ie 3.52 oz. 


As stated above, there have been sixteen rounds 
fired from this gun, and the following results were 








obtained from the experiments made : 





567 
Weight of projectile 2204 Ib. 
Powder charge... se aie LO as 
Initial velocity (feet per second) 1981 
Total striking energy ... ... 60,002 foot-tons 
Energy per kilogramme (2.2 lb.) 
of barrel ... is ie ... 1099.42 foot-pounds 
Maximum range with 10.5 deg. 
elevation... eed ova we 9680 yards 
Perforating power of steel shell on wrought-iron 
plate : 
At muzzle ... 3.53 fb. 
5» 3281 ft. ... 3.26 ,, 
es 3.01 ,, 








Krupp 30.5-Cent. Navat GuN AND CARRIAGE. 





At the Exposition the gun was mounted on a 
front pivoting carriage, the rear part of the mount- 
ing being supported on four rollers traversing on a 
curved roller path ; this formed the lower part of 
the mount. The gun itself was supported on an 
upper carriage which could be moved to and fro on 
the inclined slides of the pivoted mount. A toothed 
quadrant is attached to the side of the gun, and it 
is raised and lowered by a train of hand-worked 
gearing engaging in this quadrant. Horizontal 
training is effected by a pitched chain and gearing 
operating on the back of the underframe. The 
recoil is taken up by hydraulic brakes, the piston- 
rods of which are attached to a cross frame on the 
upper carriage, the brake cylinders themselves being 
on the lower carriage. The gun and upper carriage 
are run out by means of a chain and windlass. As 
already stated, the gun is interesting as a specimen 
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of magoificent workmanship, rather than as an 
example of efficient ordnance or of the modern 
practice at Essen. 


Tue 30-CentiMetTRE (12.01-IN.) Gun. 
The following are some of the particulars of this 
gun (see illustration, Fig. 1, page 567) : 
Calibre... - aes 12.01 in. 


Length of barrel ... me = 35 fo. 1.2 in. 
. bore ... ees oe 52 4, DS, 
Number of grooves in rifling ... 68 
Weight of barrel and breech 
mechanism Re as mae 61.46 tons 
Maximum elevation _... oe 13 deg. 
“i depression ee 
Weight of carriage 53.15 tons 
*s shield S28L. ss 


Four different classes of projectiles are fired from 
this gun, and there are two types of each projectile, 
the heavier weighing 1003 1b., and the lighter 
725.3 Ib. 

Cast-iron shells, bursting charge 25.27 lb. and 


29.76 Ib. 
Steel ee cs 59 53 lb. and 
44.09 lb. 
Armour-piercing shells, burst- ) 10.58 lb. and 
ing charge see = s 9.70 lb. 
Steel shrapnel, bursting charge 10.3 lb. and 
7.25 Ib. 
Number of balls in shrapnel... 1360 
Weight of each ball e oe .22 Ib. 


Some of the ballistic data of this gun are given 
below : 

1. Weight of projectile... ee 1003.9 Ib. 
Powder charge, brown prismatic 429.89 Ib. 
Initial velocity _ — 2021 ft. 

Total energy x2 we ... 28,415 foot-tons 
Energy per kilo. of weight of gun 1019.13 foot-pounds 
Maximum range, with elevation 


of 13 deg. ma 10,827 yards. 
2. Weight of projectile... ss 1003 Ib. 
Powder charge, smokeless cube 227.07 Ib. 
Initial velocity... ae ae 2234 ft. 


Total energ si ae .. 934,728 foot-tons 
Energy Sar bila, of gun ... ... 1245.52 foot-pounds 
Maximum range of elevation 
13 deg ee ae ais 11,975 yards 
Penetrating power of armour- 
piercing shell striking at right 
angles an iron plate at muzzle 39.09 in. 

The first two columns of figures below refer to 
the steel armour-piercing shel], fired with brown 
prismatic powder (initial velocity, 2021 ft.) and 
the smokeless powder (2234 ft.) against a wrought- 
iron plate ; the last two rows of figures refer to 
shell fired against a steel plate with similar 
vel cities : 

Tn. In. In. In. 
At the muzzle 39 09 45.66 25.75 29.69 
At 1094 yards 35.71 45 58 23.62 27.29 
At 2187 ,, 32.48 38.03 21.62 25.08 


THe 28-CenTIMETRE (11.02-IN.) Gun, 

The 28-centimetre (11.02-in.) gun that was ex- 
hibited is also intended for coast defence, and is 
an admirable example of Krupp’s recent practice. 
It is of the 1889 pattern, and is 40 lias in 
length. The following are some of the leading 


particulars : 
Calibre a Ae ae es 11.02 in, 
Length of barrel ... - Sn 36.75 ft. 
os bore... si pee 33.99 ,, 
Number of grooves — se 84 


Weight of barrel and breec 42.62 tons 


The weight of the loaded projectile fired from 
this gun is 760.59 lb., and the following are 
particulars of the four kinds of shell employed : 


Cast-iron shell, bursting charge 25.35 Ib. 
Steel shell, bursting charge _... 44.09 ,, 
Armour-piercing shell, bursting 

charge... a mS ee 7:28 .. 
Steel shrapnel, bursting charge FiBL as 
Number of balls in shrapnel... 1030 
Weight of each ball a ae 22 Ib. 


Firing mapeneanets made with this gun gave 
results which may be summarised as follows : 
Weight of projectile... oof 760.59 Ib. 


a charge (prismi.tic 
powder) ... me ca a 352.74 ,, 
Initial velocity a 2067 ft. 
Total energy at muzzle ... ... 22,536 foot-tons 
09 » 1094 yards... 19,683 Pa 
ee - 2187 ,, « 16,145 ae 
Energy per kilogramme weight 
of barrel ... se - -52 foot-tons 
Maximum elevation ; Ate 45 deg. 
Range at maximum elevation ... 22,200 yards 


Under the above conditions, the penetratirg 
power of the armour-piercing shell in a wrough:- 
iron plate is as follows : 





Atthe muzzle * ee ane 34 in. 
», 1094 yards... nae <s 30.74 in. 
” ” see eee eee 27.8 ” 


This gun, which was finished only in 1892, is pro- 
vided with a vertically rising breech-block. Although 
specially designed for coast defence service, it cin, 
with a modified arrangement of the ammunition 
hoist, be employed for naval service. The mount- 
ing is peculiar in affording a very great range of 
elevation—from plus 45 deg. to minus 5 deg. The 
mounting is carried on a turntable placed on a 
live ring of steel balls, and the under carriage 
is secured to this table; upon this are placed the 
slides, which in their turn support the upper carriage. 
The slide is carried at its furward end on journals, 
and in the centre by a cross frame, to which is con- 
nected the plunger of a hydraulic cylinder; by 
raising and lowering this plunger the desired eleva- 
tion is given to the gun, which is lifted together 
with the slides and upper carriage. The brake 
cylinders are placed one on each side of the slides ; 
they are connected with the upper carriage by 
means of projections on the underside of the latter 
to which the ends of the brake piston-rods are 
attached. The loading device is operated by 
hydraulic power, which, as well as the mechanism 
for working the breech, is controlled from a plat- 
form on the turntable. The gun and mounting are 
protected by a domed turret, also carried by the 
turntable. 

The weight of the shield is 23.62 tons, and of 
the carriage 59.05 tons. 


Tue 24-CentTIMETRE (9.45-IN.) Gun. 

The next was, perhaps, the most interesting gun 
of the series. This was the 24-centimetre (9.45 in.) 
gun, 40 calibres in length, and built on the 1886 
pattern ; the breech mechanism is of the standard 
Krupp type. The following are some of the lead- 


ing particulars of this gun : 
Calibre es ae was Pe 9.45 in. 
Length of barrel ... es .. 91 ft. 6.13 in 
a bore... See .. 29 ft. 1.75 in 
Number of grooves = ie 56 
Weight of barrel with breech 
mechanism ous Si 30.51 tons 


The ammunition fired from this gun is similar in 
character to that used in the other guns shown, the 
weights being 353 lb. and 4741b. The bursting 
charges of the different shells are as follows : 

Cast-iron shell _... one ... 16 lb, and 11.68 Ib. 

Steel shell ... ee 2 ... 26.41b, and 21.16 lb. 
Armour-piercing shells ... ... No bursting charge 
Steel shrapnel ... 4.75 Ib, and 3.53 Ib. 


Number of balls in shrapnel ... 650 and 217 
Weight of each ball... ... 3.52 oz, and 10 580z. 
Powder charge—prismatic ‘ 254 Ib. 

ma “a smokeless... 92.7 lb. 


This gun is remarkable as having given the 
longest range recorded by any trials, with a pro- 
jectile of the weight specified. During some firing 
trials at Meppen, carried out in the presence of the 
German Emperor, on April 28, 1892, a range of 
22,120 yards was obtained. The elevation on this 
occasion was 44 deg. ; the duration of flight of theshot, 
70.2 seconds ; and the height of trajectory, 21,456ft. 
On the walls of the Krupp Pavilion was shown a 
diagram of this famous round, illustrating the line 
of trajectory referred to the height of Mont Blanc, 
and shows that if the gun had been placed at Pré 
St. Didier in the Alps, and directed at Mont Blanc 
with an elevation of 44 deg., the shot would have 
fallen in the vicinity of Chamounix, after having 
passed 5675 ft. over the summit of Mont Blanc, 
which is 15,781 ft. above the level at which the gun 
would have been fired. 

The following are some of the results obtained 
with firing trials of the 24-centimetre gun : 


1, Weight of projectile... sas 352.7 Ib. 
Nature of powder... ore ... Brown prismatic 
Weight of charge... = = 253.53 Ib. 
Initial velocity ... ee sus 2510 ft. 
Nature of powder... ... Smokeless cube 
Weight of charge... * oe 2623 Ib. 

2. Weight of projectile ... - 473.97 lb. 
Nature of powder... fas ... Brown prismatic 
Weight of charge ... - Ae 253,53 lb. 
Tnitial velocity ... Bk ae 2100 ft. 
Totalenergy _... ee ... 14,482 foot-tons 
Energy per kilogramme of gun rh 
Maximum range, __ elevation 


25 deg. ... on wee = 15,092 yards 
Maximum range, __ elevation 
es i 21,872 ,, 


44deg. ... ate 
3. Nature of powder... Smokeless cube 


Weight of charge ... a cD 92.59 Ib. 
Initial velocity... a eee 2300 ft. 
Total energy 17.328 foot-tons 


Energy per kilogramme of gun 559 nA 
Tue 21-CenTIMETRE (8.26-IN.) Gun. 


The 21-centimetre (8 26-in.) gun, as shown in 
Fig. 2, page 567, was exhibited mounted on a centre- 





pivoting naval carriage. The length of the gun is 
35 calibres, and it is specially intended for large 
gunboats or the smaller class of ironclads. The 
mounting possesses some features of special inte- 
rest ; it consists, as usual, of the upper carriage, 
the underframe, and the turntable. The gun is 
mounted by its trunnions in the upper carriage, in 
the sides of which the hydraulic brake cylinders 
are formed, the piston-rods of these cylinders 
being attached to the forward end of the lower 
mounting. The turntable to which this latter is 
attached revolves on a central pivot, and is supported 
on a live ring of steel balls. The gun can be 
revolved horizontally with gearing worked by hand; 
the elevation of the gun is effected by means of a 
toothed arc attached to the gun, and suitable gear- 
ing. Connected with the hydraulic brake of the 
carriage is a running-out brake by which the gun 
is held at the end of the recoil, or it may be held 
in any desired position upon the slides. Besides 
the hand training gear the mounting is supplied 
with an electrical driving device for effecting all the 
necessary manipulations, including the projectile 
crane. An electric motor mounted on the left side 
of the frame operates the elevating gear, while the 
motors for the horizontal training, and for working 
the ammunition crane, are placed on the right- 
hand side of the mounting. The electrical and 
hand gears can be thrown in or out of service at 
will. The gun and carriage are protected by a 
steel shield .98 in. thick attached to the turntable. 
The maximum elevation that can be given to this 
gun is 25 deg., and the maximum depression is 
5 deg. The weight of the mounting is 14.90 tons, 
and that of the shield is 6.98 tons. The following 
data refer to the ammunition employed with this 


gun : 
Weight of projectiles 308.6 Ib. and 
238.1 Ib. 
Cast-iron shells, bursting charge ay i 
Steel shells ¥ x 18.74 lb. and 
14.33 lb, 


Armour-piercing shells, bursting 
charge .. as aps ... 3.09 Ib, and 3.09 Ib, 

Steel shrapnel, bursting charge 3.09 lb. and 2 43 lb. 

Number of balls in shrapnel 975 

Weight of each ball... «se 11 1b. 

Both brown prismatic and smokeless powders 
are used with this gun, the charges being 51.8 lb. 
of the former with a 238-lb. projectile, and 50.7 lb. 
of the latter with a 308.6-1b.; the maximum ranges, 
with an elevation of 25 deg., are respectively 
14,436 and 15,037 yards ; the total striking energies 
are 9012 and 9616 foot-tons. 

Up to the date of the Exhibition the 21-centi- 
metre gun shown had fired 74 rounds with full 
charges at the practice grounds at Meppen; of 
these 40 rounds were fired with brown prismatic, 
and 34 with smokeless powder. 

(To be continued.) 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(By our New York CorRESPONDENDT. ) 
(Concluded from page 509.) 
SuRVEY oF AN UNDERGROUND CONNECTION AT 
LEAVENWORTH, Kansas. 

At the concluding meeting of the Society the 
first paper read was on the ‘‘ Survey of an Under- 
ground Connection at Leavenworth, Kansas,” by 
EK. A. Sperry. 

The shafts to be connected were 5020 ft. apart, 
and work was started at both ends. The map in 
Fig. 10 shows the line. The surveys were com- 
menced on December 1, 1891, and on December 31, 
1892, the headings met with an error of less than 
3 ft.in lateral measurement, and about 2 in. in 
length. 

The men employed were new at this business, 
and such as could be obtained at acoal mine. The 
author had to drop his base lines 720 ft. down each 
of the two shafts, but 10 ft. in width. The line of 
the tunnel ran down the middle of the Missouri 
River, and the only surface checks possible were 
by running down the river bank along the bluff. 
His plan was: 

‘1. To tie the two shafts by carefully checked 
lines, three in number, down the Missouri Pac.fic 
Railway track, using only parts of any one line 
for either of the others, and thus checking the 
traverse on the various points. 

‘*2. To drop the base down the two shafts. 

‘* 3, To run the underground lines to the point of 
starting in each mine. I had a fair opportunity to 
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close in on some parts of my underground lines, and 
I checked them as much as possible in this way.” 

He read his angles four times and took the 
mean, using a Gurley transit. The surface mea- 
surements were made with 500 ft. steel tape, also 
made by Gurley, and the underground measure- 
surements with 100 ft. steel tape (Chesterman). 

“The first problem—that of tying the two shafts— 
was one of comparative simplicity, and consisted of 
checking and rechecking until the tie was as nearly 
absolute as possible. After this preliminary opera- 
tion, what might fairly be called the real work 
was begun. s 

‘The second problem—that of dropping the 
bases in the shafts—was one of greater importance, 
and demanded, of course, the utmost care and 
accuracy of instrumental work. I first tried plumb 
lines with 5-lb. plumb-bobs. I used braided linen 
at first, thinking that lightness of the line would 





checked the adjustments of both the line of colli- 
mation and the axes on the standards. Having 
these in perfect adjustment, I then adjusted the 
side telescope to travel on the side wire, or in a 
line parallel to it. I also, with this wire, adjusted 
the hair as to its being vertical, both in the main 
as well as in the side telescope. In this way I 
brought both telescopes to work in planes as nearly 
parallel as possible. 

‘“‘There were two landings at each shaft, one 
about 20 ft. above the other. I brought my tie line 
to each shaft at the lower landing, placing small 
tacks (on which I had filed an ‘x’) on each side of 
the shaft, at a short distance from the edge, so that 
they could be easily seen from the upper landing. 
I then took a 4 in. by 4 in. timber, long enough to 
reach across the shaft safely, through which I 
bored, at the middle, a }-in. hole, and nailed a 





short board across one end. To this timber, 


leaving a slit between them ;4, in. wide. They are 
shown in Fig. 13. 

‘* At first I used the boards as they were, but 
found that the changing temperature and the mois- 
ture in the shaft flared the light, even with as 
narrow a slit as this. I then tried sheet-iron plates 
in which I had cross-slits cut, placing the cross-slits 
at 45 deg. with the main slit, between the straight- 
edges. Even this, with the naked light, was not 
very satisfactory, and I finally tried a bullseye 
lantern, using a common reflector to deflect the 
light up through the plates. I cut away the boards 
so as to allow the light to go up through the full 
length of the slits in the iron sheets, and of course 
placed the intersections of the slits in line with the 
slit in the boards. In this way I had only to set 
the cross-slits on the line, and the centre of the slit 
between the boards indicated the line at any point 
in their entire length. 
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be an advantage, but found that this would not do. 
Next I tried fine piano wire, and although it was 
an Improvement, it was not much better. I then 
sawed slits in the sides of the plumb-bobs, into 
which I inserted square pieces of sheet brass, in 
order to offer more resistance to the oil or water in 
which I hung them. I found this a great improve- 
ment, but even then they were not steady. Water 
was dropping considerably in the shafts, more 
especially in the home shaft, and notwithstanding 
the fans were stopped, there was a constant whirl 
of air, which threw the drops of water from side to 
side, so that when they struck the line it was with 
considerable force—enough, it seems, to prevent 
its settling perfectly. 

“* Figs. 11 and 12 represent my ‘ winged’ plumb- 
bob, which, I think, would be highly serviceable in 
shafts not more than 200 ft. or 300 ft. in depth. 
As a final measure I obtained from Messrs. Gurley 
a side telescope which A. S. Aloe and Co., of St. 
Louis, attached to my transit. In order to adjust 
the instrument thoroughly, I suspended one of my 

winged’ plumb-bobs in oil, with fine piano wire, 
from a high trestle, on which I adjusted the axis on 
the standards after having adjusted the line of 
collimation inthe main telescope. I then stretched 
two wires horizontally from the roofs of two build- 
ings, making them as nearly parallel as possible by 
Very careful measurement, and at a distance from 
each other equal to the distance between the centres 
of the two telescopes. I then set up my instru- 
ment exactly under the two wires, and with them 











through the hole, I bolted my tripod head, and 
placed it across the shaft so as to bring the tripod 
head at the centre of the shaft. The short cross- 
board at the end gave three points of bearing, thus 
insuring firmness. Having placed planks across 
the shaft, I screwed my transit to the tripod 
head, which gave me a command of the entire 
shaft both above and below. I then carefully 
‘whipped in’ my side telescope between the 
two tacks on the lower landing, and threw my 
sight to the bottom of the shaft. In this way 
I could eliminate almost any error in the adjust- 
ment. If the standard axes had been out, the 
bearing of the line at the bottom would have been 
the same as above; if the hair had not been exactly 
vertical, the cross-hair intersection would have 
travelled on the same line; if the projection of 
the object-glass had not been perfectly true, it 
would have made the same error on each side 
of the shaft at the bottom. Of course, it would 
have been desirable to have the line at the bottom 
absolutely coincident with the line at the top, and 
I endeavoured to have it so; but if it was not 
exactly under, but was on the same bearing as the 
line above, the result would have been but slightly 
affected. I tried to have my instrument in perfect 
adjustment, and I am sure that it was quite so, but 
I did not want to take any chances in this matter. 
It was rather too far to call easily ; so I arranged 
a code of signals with the bell. 

‘J found that it was impossible to use a direct 





light ; so I had two straight-edges cleated together, 


‘*T checked these lines several times, and I found 
almost no perceptible variation, especially in the 
Riverside shaft. In the Home shaft the conditions 
were much less favourable, as before indicated. 
In fact, I found an error of about 3 min. in this shaft, 
or rather that the results seemed to locate it at 
this point, at which I was not at all surprised, as I 
looked for it here more than at any other point. 
In checking my line, as plumbed, with the line as 
projected with the instrument, I found in one case 
a variation of 30 min. in bearing, which would 
have been a very serious matter in the results. 

‘*The matter of levels did not enter into the 
problem, as the coal seam governed that entirely. 
The tunnel was timbered and lagged throughout. 
The dimensions of the tunnel were 7 ft. at the 
bottom, 6 ft. at the top, and 6 ft. 5 in. in the clear 
after timbering. The air was carried by a brattice 
the entire distance with good results. No trouble 
was experienced from warping and leaking of the 
board brattice. 

‘‘ Both the mines are worked on the long wall 
system, and of course it was necessary to remove 
the timbers as fast as the face reached them. The 
connection is closed by a system of ‘ traps,’ so as to 
prevent any interference with the ventilation system 
of either mine, each being carried on perfectly inde- 
pendent of the other.” 


Tests at WaTERTOWN ARSENAL. 
The last paper was by James E. Howard, of 





Watertown Arsenal, entitled ‘‘ Notes on some 
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Tests by Repeated Stresses Made at the Water- 
town Arsenal.” These experiments were com- 
menced in 1888, and are still progressing. They 
consist in repeated stresses by transverse loads on 
rotating shafts 1 in. in diameter, supported at the 
ends 33 in. apart, and exposed to a load, either on 
one central bearing or on two bearings 4 in. apart. 
The latter method of loading is used to obtain a 
section at the middle of the length of the shaft uni- 
formly loaded of suflicient length for subsequent 
examination by direct tensile test. The material 
experimented upon has been steel ranging in 
carbon from 0.15 per cent. to 1.10 per cent., hot 
rolled metal, also cold rolled steel, wrought iron 
and castiron. The speed of rotation has generally 
been maintained at 400 per minute, with some 
tests at higher speeds, 2200 per minute having been 
the maximum thus far reached, with the intention, 
however, of experimenting with steels up to 22,000 
per minute, or higher if found practicable to attain. 

The author desired rather to call attention to the 
manner of testing, and he continues as follows : 

‘*The total number of rotations or repetitions of 
stresses which the shafts will endure under different 
fibre stresses before rupture is in most cases deter- 
mined, but a vigorous effort is being made to ascer- 
tain what phases the material passes through prior 
to complete rupture. 

‘*It is desired to ascertain of what deterioration 
consists as illustrated in the physical properties, and 
whether the progress of deterioration may be 
arrested and a restoration effected, and by what 
means, defining at what stages, if any, such restora- 
tion is possible. We observe that a load of one- 
half of the tensile elastic lim:t, and less than one- 
third its tensile strength, will, in a comparatively 
short time, by means of repeated stresses, rupture 
one of these rotating shafts. 

‘* Considering now the usual effect of cold work- 
ing, such as cold rolling and wire drawing, and an 
elevation in tensile strength is the result. While 
there is dissimilarity of treatment in these cases, 
still the results raise the query whether metals of 
the classes experimented upon do not have a ten- 
dency to pass through a state of maximum cohesive 
resistance, and whether final rupture occurs under 








(For Description, see Page 573.) 


nt 





real or apparently diminished stresses. It sometimes 
promotes an investigation to indulge in certain 
hypotheses and then direct our efforts to learn 
what are facts.” 

The author called attention to the action of cold 
working in producing changes of density, and 
setting up internal strains, yet he did not think it 
was shown the cohesive resistance went on between 
adjacent particles to the point of rupture. He had 
decided in solving this to examine certain shafts 
which had made a less number of revolutions than 
required to produce rupture, and to take annular 
specimens from the middle of the length and test 
them by tension in the direction of the axis of 
the shaft. While he could not speak positively, 





as the investigation was not sufficiently advanced, 
yet he had noted in one instance ‘there was 
extraordinary gain in strength over the primitive 
strength of the metal as displayed in an annular 
specimen from an overloaded shaft, and unless 
this can be explained in some other manner, it 
would appear to indicate that the course represert- 
ing the tensile strength of the metal in question 
was not a straight line from its primitive condition 
to that of final rupture by repeated stresses, con- 
sidering now the apparent behaviour of the rotating 
shafts. 

‘‘In the series of tests under discussion shafts 
will be run under different fibre stresses, and after 
establishing the number of loadings necessary to 
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produce rupture with each fibre stress, other shafts 
will be run a less number of rotations, specimens 
taken out and tested. Some of the specimens thus 
taken out will be annealed before testing by tension. 
In this manner it is expected valuable information 
will be reached. Most tests of the series have been 
carried on at ordinary atmospheric temperatures ; 
at least, the shafts have not been allowed to acquire 
a very high temperature. A number of shafts, 
however, have been allowed, under the influence of 
a high fibre stress, to attain a temperature of nearly 
400 deg. Fahr., and perhaps this temperature may 
have been exceeded. Several shafts acquired a blue 
heat. At this higher temperature the shafts endured 
from four to ten times the number of rotations before 
rupture over the duplicate shafts run at tempera- 
tures ranging from 70 deg. to110 deg. Fahr. 

‘This most extraordinary behaviour of the hot 
shafts will be fully investigated. At present there 
is no reason for believing these results to be excep- 
tional, startling as they may appear. In the zone 
of temperature between 400 deg. and 600 deg. 
Fahr., the highest tensile strength is found, but 
at this time the elastic limits show a decrease over 
the values found at ordinary temperatures. The 
modulus of elasticity at 400 deg. Fahr. is doubtless 
lower than at 70 deg. Fahr., showing a greater 
mobility of the metal within the elastic limit at the 
higher temperature. ‘The shafts on which these 
remarks are based concerning the superior en- 
durance when hot were loaded with a high fibre 
stress ; tests to follow will be made with lower 
stresses, 

‘*The criticism may be made that all of the tests 
of this series have been made with higher fibre 
stresses than would be employed in the ordinary 
service of the metal, and that not the same com- 
parative results would be found under different 
conditions of loading. 

‘*The relation which the elastic limit aud the 
toughness displayed in a tensile test bear to the 
endurance of the metal under repeated alternate 
stresses has not yet been made apparent in these 
tests. As before mentioned, shafts have been 
ruptured with stresses one-half the tensile elastic 
limit, and metal which will elongate 20 per cent. 
in a tensile specimen is ruptured with almost inap- 
pee elongation in the rotating shaft. It may 

e remarked in passing that the jog in the tensile 
curve often displayed soon after the elastic limit is 
passed is eliminated by first overstraining the metal 
in compression. 

‘* Shafts which show small or no measurable per- 
manent sets in deflection when first loaded, often 
display appreciable sets after having been run 
a few hundred or thousand rotations. An interval 
of rest commonly diminishes the sets, which appear 
when the test is resumed, but the gain in this 
respect is soon lost after a few additional rotations. 

‘* When a high fibre stress is first applied, one 
which would cause a very decided permanent set, 
the power required to rotate the experimental 
shaft is greater than subsequently needed after a 
few hundred rotations have been made. 

‘The deflection of the shaft is not affected by 
the speed of rotation when the fibre stress does not 
cause sensible permanent sets—i.e., within the 
limits of these experiments which have embraced a 
speed of 2200 rotations per minute and fibre stresses 
of 50,000 lb. per square inch in combination. 
When, however, the fibre stress exceeds the elastic 
limit of the metal, the detlections are diminished, 
the shaft in the meantime rapidly acquiring a 
higher temperature, under a high speed of rotation. 

‘*A cast (gun) iron bar displayed remarkable 
endurance while under a maximum fibre stress of 
15,000 lb. per square inch. This shaft ruptured at 
47,285,500 rotations, and yet at each rotation there 
was doubtless developed a measurable permanent 
set in the metal. Making a comparison of endur- 
ance according to the magnituce of the permanent 
sets developed at each rotatior, this bar exceeded 
any steel bar experimented with. Final rupture is 
commonly accompanied by a wobbling motion of 
the shaft, as fractures rarely penetrate the metal 
around the entire circumference. After the first 
indications of impending rupture the fracture is 
completed within a few hundred rotations.” 

It is extremely difficult to omit any part of this 
paper, although the writer has endeavoured to con- 
dense it somewhat. 

That afternoon there was an excursion to the 
Navy Yard at Portsmouth, and the party, after being 
received by Admiral Brown, examined the double- 
turreted monitor Miantonomah and the dynamite 





cruiser Vesuvius, which are ‘‘in commission.” The 
cruiser Raleigh, which is nearly done, was inspected, 
and likewise the battleship Texas. In regard to 
the latter, it may be said, her engines have already 
been tested in dock. This vessel has been delayed 
by a fire at the Richmond Locomotive Works, 
where the engines were built, but she is being 
pushed ahead rapidly. A tour through the machine 
shops, sail loft, and a view of the dry dock, com- 
pleted the trip. At the latter place there is to be 
seen a 40-ton crane, made by Messrs. Sellers and 
Co., mounted on trucks, which can be moved on 
tracks around three sides of the dock. The basins 
for seasoning timber are at this yard, and received a 
visit from some of the party. 

The meeting was now drawing rapidly to its con- 
clusion. There were many written discussions 
which will appear in the Transactions, and for the 
most part they appertained to the papers presented 
at the International Congress in Chicago last 
summer. Among them may be noted the papers 
of Professor Posepny, on ‘‘Ore Deposits ;”’ Pro- 
fessor Akermann, on ‘‘ Swedish Bessemer Steel 
Practice ;”” Mr. Campbell, on ‘* The Open-Hearth 
Steel Process;” Mr. Case, on ‘‘The Bertha Zinc 
Mines ;” Mr. Emmons, on ‘‘ The Geological Dis- 
tribution of the Useful Metals ;” Mr. Potter, on 
‘* American Blast-furnace Practice ;’’ Mr. Kennedy, 
on ‘* Blowing Engines ;” Mr. Douglas, on ‘‘Im- 
provements in Metallurgy ;” Mr. Rickard, on 
‘*The Bendigo Gold Mines” and on ‘‘ The Stamp 
Mill ;”’ and there were others also of importance. 
The final event of this meeting was a trip to the 
Dismal Swamp, and the trip fully confirmed the 
title of the swamp. Your correspondent recalled 
on awakening that morning, and finding a snow- 
storm had set in, those remarkable words of the 
wisest man known to history, as follows: ‘‘ The 
prudent man foreseeth the evil, and hideth himself,” 
&c. (those who went may complete the quotation) ; 
so he carefully hid himself in the comfortable couch 
provided by the Princess Anne, and dreamed of 
balmy skies and the comforts of life provided by a 
beneficent Providence. The original plan was to go 
through the cana] from Gilmerton on the Norfolk 
Western to where the feeder intersects it, and then 
to doa bit of punting for three miles to Lake Drum- 
mond, where lunch was to be served. Had the day 
been pleasant, and the temperature high enough, 
nothing could have been more desirable. The party 
started according to programme. On reaching Nor- 
folk several decided to await their friends there, and 
those who pushed on had more pluck than pru- 
dence. The ladies—for there are few obstacles can 
turn back an American woman when she has made 
up her mind—were embarked in a canvas-covered 
steam launch, which towed a cutter containing the 
gentlemen. This latter was replaced by a naphtha 
launch at the first locks. The naphtha declined to 
vaporise, not being used to the temperature, and the 
wind aided matters by extinguishing the flame. 
After a short trip, the party got out and walked, 
and it was decided to return ; but this was not so 
easy, as the engine would not go, so some venture- 
some spirits rigged a tow-line and pulled the 
launch against a stiff north-easter, and all finally 
arrived at the locks, where they had a fine lunch. 
Eventually all returned safely to Gilmerton, and 
no ill effects were visible. Afterwards the writer 
met some of the tourists at Washington, and they 
shivered when they spoke of this trip. 

Farewells had now to be said, and the members 
separated to all points of the compass, after a most 
delightful and instructive meeting. 





THE LENGTHENING OF THE SOUTH 
AFRICAN LINER “ MOOR.” 

AN interesting piece of work in shipbuilding has 
just been completed on the Clyde in the lengthen- 
ing by 55 ft. of the South African mail steamer 
Moor, belonging to the Union Steamship Company, 
and which left on her first voyage after reconstruc- 
tion on Saturday last. The vessel* was built twelve 
yearsago by Messrs. James and George Thomson, 
Clydebank, and, owing to the dimensions of docks, 
her length had to be limited to a considerable extent, 
but she had great beam in proportion to her length, 
and was, moreover, a fast steamer, her speed of 144 
to 15 knots making her one of the fastest on 
the service. Freights then were very much 
higher, more than double what they are now, so 
that it was not so very difficult to make a steam- 


* See ENGINEERING, vol. xxxiii., page 471. 





ship financially successful. Now, however, in the 
South African trade the requirement is not only 
for faster ships, but also for vessels of larger capa- 
city alike in respect of passenger and cargo accom- 
modation. Although very satisfactory in her day, 
the Moor had, therefore, not quite all the condi- 
tions for coping with present-day competition 
against larger cargo-carrying vessels, built since 
the dock limitation ceased to be effective. 
The Union Company, however, recognising the 
inherent worth of the ship, particularly of her 
scantlings, even after twelve years’ service, decided, 
rather than supersede her, to consult her original 
builders with the view of so altering her as to suit 
present conditions. As a result, the vessel has 
been lengthened by 55 ft., making the total length 
420 ft., while the breadth and moulded depth re- 
main the same, 45} ft. and 324 ft. respectively. 
The length is, therefore, 9.25 times the beam, as 
against 8.00 times with the original dimensions. The 
displacement has been increased by nearly 1000 
tons, the draught being increased 6 in., while the 
Admiralty coefficient has gone up from 220 to 
nearly 280, alterations in the engines having in- 
creased the power from 4250 to over 6000, while the 
speed is at least one knot better steaming at sea, 
the speed over an extended trial being 16} knots. 
The additional section is inserted in the vessel 
forward of the boiler space. The vessel was put 
into Messrs. Henderson’s graving dock, and under 
the fore part there was built up a cradle correspond- 
ing to the usual launching ways, and the hull 
having been severed amidships forward of the ma- 
chinery, the fore part was drawn forward on the 
ways by means of three heavy purchase steam 
winches at the head of the dock, the time taken 
being about three hours. The new part was then 
constructed in place ; and here it may be stated that 
so well has the new part been worked to the run 
of the ship forward, that it is difficult to notice the 
fact of lengthening, except, perhaps, in the great 
length of the well which separates the bridge-house 
amidships from the forecastle. The space gained 
below the main deck has been devoted partly to two 
extra boilers and the extra supply of coals rendered 
necessary by the increased horse-power, and partly 
to cargo. The old bedplates were re-used, but 
the cylinders and working parts generally are 
new. The original engines, which were _illus- 
trated in ENGINEERING when constructed, had 
cylinders 51 in. and 90 in. in diameter respec- 
tively. Subsequently Messrs. Richardson, Har- 
tlepool, made alterations as indicated in the 
appended Table, and now the cylinders are 35in , 
Particulars of Engines of the S.S. ‘* Moor.” 
As Altered | As Altered 
by Messrs. | by Messrs. 
_—_ Original. T. Richard-| J. and G. 
son and Thomson, 
Sons. Limited. 





Diameter of cylinders ../51 in , 90 in. 34 in , 56in.,|35in., 56in., 
90 in, in. 
Stroke 


tas 60in. 60 in. 60 in. 
Cooling surface -| 5490 sq. ft, 5490 sq. ft. | 7500 sq. ft. 


Diamcter of crankshaft .. 17} in. 17} in. 17} in. 
ie propellershaf.| 174 ,, 17} in. 17% in. 
Thrust surface ‘ 1334 eq. in. 1334 8q. in. | 1953 sq. in. 


Number and size of boilers|6 S.E., 13 ft. 3 D.E., 13ft.|3 D.E., 13 ft. 
4in. by 17ft. 7in. by18ft.|7Zin. by18 ft. 
high by 10 ft. 4} in, igin.;2S.E, 


long 15 ft. by 10 fc. 
5} in. 
Number of furnaces and/18 furnaces, 18 furnaces,/18 furnaces, 
size 3 ft. 6in. 8ft. lin. |3ft. Llin.; 6 
furnaces, 
3 ft. Sin. 
Grate surface +. | 378.6 sq. ft 360 sq. ft.| 490 sq. ft. 
Heating surface 9313 10,557 ,, {14,901 ,, 


Length and diameter of/7 ft. by 3h in. 7 ft. 3in. by|D.E.7ft.3in. 
3} in 


tubes . by 34in. S.E. 
7 ft. by 3} in. 
Steam pressure... “3 85 Ib. 160 1b. 160 lb. 
pm » — ineylinder. is 79.1 140 ,, 
on trial, high pressure 
Steam pressure in cylinders 261 44,, 
on trial, intermediate 
pressure 
Steam pressure in cylinders “e 12.2 ll ,, 
on trial, low pressure . 
Vacuum ma os ee 26 in. 27 in. 
Revolutions .. a “ 69} 70 86} 
Indicated horse - power 4250 4532 5764 
(mean) 


Speed per hour (mean on| 15} knots 15.935 knots) 16.523 knots 
measured mile) 
Diameter of propeller 





..| 17 ft 6in. 17 ft. 6 in. 19 ft. 
| (4 blades) | (4 blades) | (4 blades) 





56 in., and 90 in. in diameter, the stroke being 
unaltered—60 in. The cylinders are fitted with 
cast-steel pistons, to suit the increase in speed, 
from 70 to 864 revolutions per minute, while the 
steam ports have been increased in area, A new 
thrust-block, with separately adjustable horse-shoe 
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collars, has been substituted for the original thrust 
block. There is a new condenser of greater size, 
having 7500 square feet of cooling surface, instead of 
5490 square feet in the old one, and instead of the 
original reciprocating circulating pumps worked from 
the main engines, two large Gwynne centrifugal 
pumps, each having 15-in. suction pipes, have been in- 
stalled. Two of Weir’s main feed pumps and heaters 
have been fitted instead of one small one, and in 
addition there is a 30-ton evaporator and a feed filter. 
A new propeller with cast steel boss and manganese 
bronze blades has been substituted for the original 
cast-steel screw, and materially assists in increasing 
the efficiency. Originally there were six single- 
ended boilers, but Messrs. Richardson substituted 
three double-ended, and now Messrs. Thomson have 
added to the latter two single-ended, as shown in 
the Table. There are two funnels instead of one as 
formerly ; and a noteworthy feature is the great 
length of these. They are nearly 50 ft. above the 
captain’s bridge, and 90 ft. from the firegrate. 

The earning power of the vessel of course has 
been greatly increased. The total gain in carrying 
capacity is about 550 tons. The additional space 
above the main deck has been devoted solely to an 
increase in the passenger accommodation, and the 
vessel will now carry 139 first-class, 80 second-class, 
and 76 third-class passengers. Not only has the 
number of state-rooms been increased, but the 
passenger accommodation throughout has been 
renovated, and the third class especially is of a 
superior description. A new first-class smoking- 
room has been constructed at the after end of the 
bridge deck. It is a handsome apartment, framed 
and panelled in dark oak, with carved teak panels 
in bas-relief on a gilt ground, lighted by a handsome 
skylight and large pivoted side lights. The sofas 
are upholstered in morocco leather. The music- 
room, which is entirely reconstructed, is charm- 
ingly decorated in excellent taste. The sides are 
panelled in polished satinwood, relieved by light 
pilasters and cornices of cedar, with a dado of 
polished mahogany below. Over the centre of the 
room is a large cupola skylight of beautifully 
stained glass, while the ceiling is finished with 
lincrusta panels in various shades of bronze, the 
effect when lighted by electric light being beautiful 
in the extreme. The sofas are upholstered in figured 
silk tapestry, and the room is replete with com- 
fortable lounges, handsome bookcases, Davenport 
writing-tables, &c., and has a handsome piano. 
The state-rooms are unusually large, and are fitted 
with every appliance which tends towards the 
comfort of passengers. A number of special deck 
cabins have been constructed of large size, and 
fitted with wardrobes and other conveniences. 
Special attention has been given to the ventilation 
of the passenger accommodation, for which pur- 
pose a powerful electric fan has been fitted, which 
is capable of changing the air in the principal 
public rooms twenty times per hour. In conclu- 
sion, we should state that the entire work con- 
nected with the alteration of the Moor was carried 
out under the direction of Mr. C. Du Sautoy, the 
superintending engineer to the Union Steamship 
Company. 
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The Engineer’s Year-Book of Engineering Formule, Rules, 
Tables, Data, and Memoranda. H. R. Kempe, 
A.M.I.C.E. 1894, Published for the Proprietors by 
Crosby Lockwood and Son, London. 

Up till the present there has been no English engi- 

neering pocket-book quite comparable with the 

American Trautwine, but we are glad to find that an 

attempt is now being made to supply this want, and 

though the present edition of ‘‘The Engineer's 

Year-Book ” is still very far from perfect, it cer- 

tainly constitutes a distinct advance on most of its 

predecessors in this country. We are glad to see 
that Mr. Kempe shares our admiration for Traut- 
wine’s work, though how the latter gentleman will 
like the bodily appropriation of whole pages of his 
pocket-book is another matter, and is the more 
objectionable in that no adequate acknowledgment 
of the ‘‘conveyance”’ is made. The Year-Book 
opens with a selection of mathematical formule, 
including a few pages on the integral and differential 
calculus. This latter portion is, we think, a mis- 
take, as the section would be no help to one who 
does not already understand the calculus, and for 
one who does it issuperfluous. Then follows a good 
selection of tables, though the logarithmic ones are 











in a form inconvenient for use, as the proportional 


parts cannot be obtained by inspection. At the 
end of the mathematical formulze come some pages 
on surveying, largely taken from Trautwine. 

The section on earthwork, scaffolding, staging, 
&c., which follows immediately after this, is very 
well done, and is illustrated with numerous 
sketches of details, &c. The section on hydraulics 
is of very unequal merit, and it seems a pity 
that a page or two is not devoted to elucidating 
the theory of the turbine, so as to set forth 
the principles involved in its design. Very 
similar remarks may be made with reference to 
the section on refrigerating machines, which 
would be absolutely useless to a designer. In- 
deed, there is not even a clear exposition of the 
principles on which the action of these machines 
depends, let alone a tableof constants from which the 
capacity of a proposed machine might be approxi- 
mately calculated. The tables of the properties of 
steam are not in at all a convenient form. They give 
relative volume of steam and water at a given tem- 
perature, in place of the much more convenient 
tables of volume of 1 lb. weight of steam, as given 
in Cotterill’s steam engine, and the formula given 
for computing the temperature of steam from its 
pressure is not particularly accurate. In fact, the 
whole section wants rewriting by somebody well 
acquainted with engine - testing and practical 
thermodynamics. The section on boilers is better, 
and some interesting general notes have been sup- 
plied by Messrs. Galloway. The section on the 
steam engine, immediately following, would be 
improved by more engravings. In short, the 
author might consult with advantage the articles on 
‘‘Stationary Engine Practice in America,” which 
appeared in our fifty-first volume. 

The section on building construction seems very 
fairly done, but that on girder and bridge work is 
the worst in the whole volume, the only matter of 
interest being a description of the Forth Bridge, 
condensed from our columns. Such descriptions, 
however, are out of place in a pocket-book, 
where what is principally wanted is a selection of 
details taken from every-day practice, and a sum- 
mary of the precautions which experience has 
proved desirable in designing constructional iron- 
work. Considerable space is devoted torailway work, 
but this section might well be extended by some 
hints on reconnaissance work and on the running 
of preliminary surveys for lines in new countries, 
where the methods in vogue in Great Britain are 
almost entirely inapplicable. The sections on 
masonry and brickwork are pretty good, and 
certainly, taken all round, the volume in question 
is, as we have said, in advance of most similar pub- 
lications in this country, and the fact that it is 
to be published yearly will give an opportunity to 
bring the book thoroughly up to date, and of 
correcting errors seemingly inseparable from a 
first edition. The type used in the volume is clear, 
but the paper is of poor quality, and the engravings 
have consequently suffered. ‘The aggravating prac- 
tice of inserting interleaved advertising matter has 
been adopted, and is much to be regretted. 
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TRIPLE-BOILER LOCOMOTIVE FOR THE 
BELGIAN STATE RAILWAY. 

THE curious-looking locomotive which we illustrate 
on page 570 was built in 1888 by the Société St. 
Léonard, of Liége, Belgium, to compete with another 
engine designed by the Cockerill Company, of Seraing, 
and exhibited by them at the Paris Exhibition of 1889. 
This latter, now classed as ‘‘Type 12,” is less powerful 
than the triple-boiler engine, but was nevertheless, 
after numerous trials, finally adopted by the Chemin 
de Fer de 1|’Etat as their standard express engine, of 
which over sixty have since been built by the various 
well-known Belgian firms, including the St. Leonard 
Company. At that date the old ‘Type 1,” with 
four coupled drivers, ~— leaders, Belpaire firebox, 
and large dome placed directly behind the chimney, 
was proving insufficient for the increasing weight of 
the trains, particularly with the heavy international 
cars and the spacious ordinary six-wheeled carriages 
—trains which compared rather with German than 
with French rolling stock, as regards both weight and 
accommodation. 

In calling for competitive designs of new engines, 
the authorities required that the competing locomotives 
should be able to haul a gross load of 150 tons upa 
gradient of 1 in 200 at 56 miles per hour, without 
diminution of steam pressure or of the level of the 
water in the boiler, for a distance of three miles at least. 
Both engines referred to above proved very satisfac- 
tory, and attained speeds of 59 miles per hour under 
the conditionsnamed. Indeed, the triple-boiler engine 
ran up the grade stated at 61 miles per hour, and took 
trains of 150 tons gross (that is, including engines) up 
inclines of 1 in 62 at 40 miles per hour, and, on other 
occasions, loads of 182 tons up the same gradient at 31 
miles per hour. From these results, obtained under 
similar conditions, the powers developed by the two 
engines were found to be 1235 horse-power for the 
triple-boiler locomotive, and 1189 horse-power by the 
‘*'l'ype 12.” At59,4 miles per hour, with 150 tons, on 
a grade of 1 in 200, the power of the triple-boiler 
engine exerted 1339 horse-power. 

he two engines in question differed mainly in their 
boilers, as they had the same cylinder capacities. As 
will be seen from our engravings, the engine illustrated 
has a boiler with three barrels, which have the same 
firebox tubeplate, and the same extension smokebox 
in common. The chimney is square, spreading out 
at its base to embrace the side divisions of the 
smokebox, an arrangement which should improve the 
draught in the side flues, although it may be doubted 
if the exhaust steam acts so efficiently in a square 
chimney as in a round one, and it is certain that it 
obstructs the view somewhat. The smoke and 
steam, also, are said to be thrown less clear away 
from the ‘engine than with the round forms. The 
grate area is double that of any French express engines, 
and superior to that of ‘‘ Type 12,” and the heatin 
surface is 50 per cent. more than in the ‘ Type 12,” 
and 10 square metres (107 square feet) above that 
obtained in Flaman’s double-boiler locomotive. 

The coal consumption is given as 254 to 322 kilo- 
grammes per hour per square metre of grate surface, 
in other words, it burns an average of 3167 lb. per 
hour, which, taking the commercial speed as 44 miles 
r hour, corresponds to 72 lb. per mile; 1 lb. of coal 
is said to evaporate 5.6 lb. of water upon the average, 
or 6.6 lb. as a maximum, results no better than ob- 
tained with American locomotives, but the coal burned 
by these Belgian locomotives is of the poorest ‘‘slack,” 
unmixed with briquettes, as commonly practised in 
France. As regards economy, the results given by the 
engine are said to be excellent. There are, it is true, 
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certain details of,construction that could be improved, 
even in the existing engine, as, for example, the square 
chimney, and the absence of running-boards permitting 
the engine to be got at when under way. There is 
also, sometimes, an unequal expansion of the tubeplate 
due to a superior draught in the central series of tubes. 
A trouble also with engines of abnormally large grate 
area is the difficulty of obtaining a sufficient draught 
in the smokebox. The locomotive in question is one 
of the most unconventional developments of locomo- 
tive practice since the time of Stephenson. It was 
designed with a view of obtaining great steaming power 
without mounting the boiler dangerously high. Con- 
tinental and American trains make greater demands 
on the steam-producing capacity of the boilers than is 
the case in England, beats these multiple boilers of 
Flaman, the St. Leonard’s Company, and others, have 
been produced, 
The principal dimensions of the engine are as 
follows : 
Firebox, width inside... 
oe » outside 
% length inside 
a ee outside 
ee height, front 
back... 


PHENIX IRON WORKS COMPANY, 























MEADVILLE, PA., U.S.A. 












































+ 
Vane 


pa A ha als 
aes | & | 
et Fe eee ; 
































= ae 
1% 
¥ ' 
"0906 


Th  « ys 
a 4 : 








ASS ot tae eee i 


} oar 64. * 


sok iz my 







































































” 
Grate area ss 
Boiler, central ... 


Tubes, central 


side series (48 each) a 


Tubes, length ... 
Working pressure... 
Heating surface, firebox 
boilers 


Cylinders, diameter ... 
Stroke... ne bas 
Drivers ... * 
Weight, engine... 

»» tender... 


Total 


we 4 ft. 
yee 


Total 


Total 


56 sq. ft. 

3 in. diam. 

” ” 

180 
96 
276 

15 ft 


‘..130 Ib, per 8q. in. 


121.6 sq. ft. 


.. 1981.0 4, 


2052.6 ,, 
19.6 in. 
23.5 in. 


...6 ft. 104 in. diam, 


56.8 tons 
29.5 ,, 


86.3 ,, 





% arts, the connecting-rods, crossheads, guides, &c., 
DICK AND CHURCH ENGINES. lane net duplicates. The shafts of the simple and 


On page 571 and the present and opposite pages we | the triple engines are the same, excepting that the 
illustrate two types of Dick and Church engines which | latter oo flanges forged on one end for coupling 
were exhibited at the World’s Columbian Exposi- | together. The high-pressure beds are all cast from the 
tion by the Phenix Iron Works Company, of Mead- | same pattern, and are the same, excepting that the 
ville, Pa., U.S.A. Figs, 1 and 2, on page 571, | simple engine bed is provided with planing strips for 
show a non-condensing high-pressure engine, with | valve slide, and the triple beds are provided with 
cylinder 184 in. in diameter by 18 in. stroke, rated bosses on top of the hoods for the tie-rods which con- 
at 300 indicated horse-power when running at 220/nect the hoods of the high-pressure and sub-beds 
revolutions per minute, with steam of 120 lb. per | together. 

square inch pressure. On page 575 is shown a} urning now to the details, the valve is of the 
triple-expansion engine, having a 15-in. high-pressure | double piston type. The steam is taken off at the ends 
cylinder, a 24-in. intermediate pressure cylinder, | (see Figs. 3 and 14), the valve casing being surrounded 
and two 26-in. low-pressure cylinders, all of 18 in. | by live steam in the steam chest, to the end that the 
stroke. This is a condensing engine. The high-| valve case is heated and expanded before the valve 
pressure and one low-pressure cylinder are arranged | has the chance to expand and stick. The valve is 
tandem on one bed, and the two remaining cylinders | situated below the centre of the cylinder, and there is 


Soutn Arrican Rariways.—A contract for the con- 
struction of the Harrismith and Kroenstad Railway has 
been let to Messrs, Westwood and Wenby. 





on the other bed This engine is rated at 525 indicated 
horse-power at 130 lb. pressure and 200 revolutions. 
The two engines are made up largely of duplicate 


a deep pocket in the bottom of the steam chest 
(Fig. 4) to catch any water that may be carried into 
it by the steam pipe. The front cylinder head (Fig. 5) 
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is a separate casting, attached to the bed by studs. | head is of the locomotive type, with the pin at the 
Fig. 6 shows the back cylinder head. The slippers} centre. This pin is of steel, with square projections 
and guides are shown in Figs. 7 and 8, The cross-/ at the ends fitting into slotted recesses in the cheeks 
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of the crosshead. A binding bolt passing through the 
crosshead and pin, holds the pin in place, the square 
projections taking the thrust, relieving the bolt from 
strain, and preventing the pin from turning. . 

Fig. 9 shows the piston in section. It is deep, and 
is packed by two sprung rings tongued together at 
the joint. These rings are so wide that they cannot 
catch in the ports. They are finished to fit the cylinder 
when sprung to size. The connecting-rod (Fig. 10) is of 
hammered steel, with the ends for the boxes slotted 
out, so that the tops are left open. The openings are 
closed by straps, which, when in place, complete the 
spaces of the boxes, The form of these straps is such 
that the bolts that hold them in place are not subject 
to a shearing strain. The adjustment of the boxes is 
obtained by means of vertical wedges having a top and 
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bottom bolt, so that one bolt is locked by the other 
when the adjustment is made. The crankpin boxes 
are lined with Babbitt metal. The crosshead boxes 
are made of the best bronze. 

The counterbalanced crankshaft is forged in one piece 
from the best quality of open-hearth steel, of high 
carbon to insure the greatest rigidity and tensile 
strength (Fig. 12). Itis then slotted out and turned 
off. The diameter of the crankpin is in all cases as 
large or larger than that of the shaft. The discs and 
counterbalances are of cast iron and are in two pieces, 
the counterbalance being bolted to the disc. The 
counterbalanced discs are bolted to the throw of the 
crank in the manner shown. The throw of the crank 
as well as the slots in the discs are planed to make a 
driving fit, every care being taken to make a safe and 
sure construction and without weakening the crank. 
After the discs are fastened on they are turned and 
polished. An oil-hole is drilled through the wristpin 
and a catspaw is screwed into it on either side, 
through which the oil is fed from brass pipes leading 
from sight-feed oil cups mounted on standards on the 
engine bed. This oil is ery through a connect- 
ing hole drilled down through the wristpin. In addi- 
tion there is a grease cup on the top of the connecting- 
rod, thereby precluding any possible chance of hot 
boxes on this most troublesome bearing of an engine. 
The lower halves of the main bearings are cast solid 
with the bed. The boxes and caps are babbitted, and 
the babbitt is firmly hammered in place. The caps 
are separated from the lower halves of the boxes by 
metal liners, and the boxes are bored by a special jig 
attachment that insures alignment with the cylinder 
and guides. 

By referring to Figs. 16 to 18, on page 575, the con- 
struction and operation of the governor will be readily 
understood. It is not only extremely simple, but, 
being situated on the outside of the balance wheel, is 
easy of access, either for adjustment or inspection. 
The eccentric (Fig. 22) is counterbalanced, and is keyed 
to a cross-shaft A, which shaft passes through the 
hub of the balance wheel, and is operated by the 
double-arm connection B keyed to its opposite end, 
which, in turn, is connected to the balance levers of 
the governor by the rods CC. These rods are made 
hollow for the purpose of lubrication. The governor 
weights, attached to the balance lever D D, rotate about 
knife-edges as centres, and are resisted by springs 
which are subjected to compression, These springs 
being placed radial to the crankshaft, are also sub- 
jected to the centrifugal force, which assists their 
operation in overcoming the force of the flying weights. 
By having the principal points of motion made as 
knife-edge joints, the friction is largely reduced, and 
the governor rendered extremely sensitive, so that the 
slightest variation in the load on the engine is imme- 
diately felt at the governor. The oiling device con- 
sists of a hollow disc E fastened to the end of the 
crankshaft, made with partitions, and from which 
radiate brass tubes through which the oil is carried 
by the centrifugal force to every bearing. These 
tubes are made telescopic in places, to allow for the 
movement of the working parts. This device insures 
complete and positive lubrication. The operation of 
the governor is such that as the load increases the 
point of cut-off becomes later in the stroke, sufficient 
to maintain a constant speed in the engine, and as the 
load decreases, the cut-off becomes earlier, 

There was a large display of engines of this make 
at the Chicago Exhibition, The tandem engine par- 
ticularly attracted a great deal of attention and favour- 
able comment, on account of the neatness of its design 
and smooth running. It received a diploma and a 
medal. 





THE NEW SPANISH BELTED CRUISERS. 
We begin the publication this week of a series of 
illustrations of the three Spanish belted cruisers con- 
structed at the recently organised shipbuilding yard on 
the Nervion, near Bilbao. ‘They are the largest and most 
formidably armed cruisers that have been built in 
Spain, and must prove a useful addition to the Spanish 
fleet. Moreover, they have been the means of the organi- 
sation of an establishment which may be compared to 
some of the best equipped of British yards. Con- 
ceived by patriotic Spaniards, ready to advance plenty 
of capital, laid out and equipped under the experienced 
guidance of Sir Charles M. Palm>r, Bart., and a staff 
recruited from some of the largest private works in 
this country, the Astilleros del Nervion has, in the 
construction of these vessels, shown itself equal 
to any demand which the Spanish naval autho- 
rities may make upon it, for it has from the 
crude material constructed ship, guns, engines, &e., 
with the minimum of British assistance. The tech- 
nical management, of course, has been largely British. 
The manager of the shipyard in the early years of the 
history of the works was Mr. J. P. Wilson, and 
subsequently Mr. James Clark has carried the con- 
struction of the cruisers to a successful issue. Mr. 
James McKechnie has been manager of the engine 
works from their inception. These managers have 





eet A by their efforts created the works and 
rought to fruition the hopes of the Spaniards for 
a first-class Spanish armoured cruiser of great speed 
and power built at a private works, Indeed, this 
has been the signal for a renewed interest in the 
navy of an old-time maritime Power. For years 
it had been allowed to drift into the most deplor- 
able condition, and up to quite a recent date the 
entire fleet consisted of but a few old wooden frigates 
and a few armoured vessels, the most efficient having 
been built abroad. The Government, therefore, 
in 1887, voted 10 millions sterling for the construc- 
tion of new vessels, six of which are of the belted 
cruiser class, Three were ordered from the Govern- 
ment arsenals, and three from a firm organised for the 
purpose—Martinez Rivas-Palmer-—-the ambition of 
which, now realised, was the organisation of a works 
superior to any private yard in Spain. We do not 
forget that two works have for many years been 
engaged successfully on naval work—that at Barce- 
lona and at Seville—but they lay no claim to the com- 
prehensive or extensive character of the Nervion 
arsenal. It was through the influence of Mr, Mar- 
tinez, one of the most enterprising capitalists in Spain, 
and that of his partner—Sir Charles Palmer, Bart., 
the experienced and vigorous head of the Jarrow firm, 
~-that the building of three of the ships was intrusted 
to the Bilbao firm, one of the stipulations being that 
in every case preference must be given to Spanish 
material and industries, with the primary object 
of fostering national industries, and more espe- 
cially those of the province of Vizcaya. It was a con- 
dition of contract that only 25 per cent. of the work- 
men should be foreigners ; but, as a matter of fact, the 
ratio never exceeded 173 per cent. The remaining 
83 per cent. have been trained to the work, many of 
them being now almost as skilled as their English 
fellows. 

In July, 1889, the contract between the Govern- 
ment and Don José Martinez de las Rivas for the con- 
structionof the three cruisers was signed, and imme- 
diately afterwards vigorous efforts were begun to 
transform what was nothing but a marsh on the banks 
of the River Nervion into an important shipbuilding, 
engineering, and ordnance works. English managers 
and leading workmen were engaged by Sir Charles 
Palmer, and after an enormous amount of labour, the 
various machine sheds, frame-bending sheds, and fur- 
naces, joiners’ shops, &c., were erected, expensive 
machinery was brought from England, and the actual 
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building of the ships began. In previous articles we 
have dealt somewhat in detail with the general arrange- 
ment of the works and the machinery installed,* so 
that it is not now necessary to do further than indicate 
that the work done evidences their efficiency, especially 
when it is noted that in 13 working months the first of 
the three cruisers, the Infanta Maria Teresa, was 
launched with great ¢éclat by the Queen Regent of Spain. 
Since then many untoward circumstances have checked 
progress. On May 1, 1891, the engine works, laid out 
in quite an ideal way, and fitted with the accumulated 
experience of English tool manufactures, was almost 
completely destroyed by fire. Many of the important 
parts of the engines for the cruisers were destroyed, 
some peculiar results being discovered as a consequence 
of the intense heat and subsequent rapid contraction 
owing to the playing of the hose. Three months, how- 
ever, served to reconstruct the works. Financial con- 
siderations, too, have not always helped on the con- 
structive work. In the beginning of 1892 the firm 
was constituted a limited liability company,t with a 
capital of 1,200,000/., with Don José Martinez Rivas 
remaining at the head as chairman, and Sir Charles 
Palmer as managing director. In April, 1892, diffi- 
culties arose, the works being temporarily closed. The 
ultimate result was that the Government took over 
the works with the view of finishing the cruisers, 
the English managers and. workmen being re- 
tained on their old terms. As official director 

* The shipyard was described in ENGINEERING, 
vol. xlviii., page 504, and the engine and ordnance 
works in ENGINEERING, vol. ]., page 317. 

+ See ENGINEEKING, vol. li., page 127. 








the Government sent General Cervera, one of Spain’s 
most experienced naval officers, who has since taken 
a high position in the Government—Minister of 
Marine—his successor at the Astilleros being General 
Rocha. The work has since progressed, and now 
that the third cruiser is nearing her completion the 
subject of the ultimate destiny of the works is being 
discussed. Their importance to the district is appre- 
ciated, and no reason is evident why merchant vessels 
may not be constructed almost as economically as in 
Britain, since the plant is as efficient and labour as 
cheap. Consequently the local authorities are 
moving for a satisfactory settlement. The existing 
company have offered to hand over the concern, with 
all bonds, &c., to a new company, and already a 
syndicate is being formed to acquire the works, and 
with every prospect of success. But our concern is 
not with the creation of a competitor to British ship- 
builders so much as with the design and construction 
of the cruisers. Probably, however, the digression, 
although long, is justifiable. 
The principal dimensions of the cruisers may first be 
given: 
Measure. 
English Metrical 
Total length, taken be- 
tween the extreme verti- 
cal tangents of the head 
and stern of the vessel... 
Length between perpen- 
diculars (water-line) .. 
Greatest width, measured 
ea: 
Greatest width, taken at 
tha upper deck ... 
Depth, taken from th 
upper face of the keel 
at the convex curve of 
the beams of the upper 
deck ae = 
Mean draught when laden 
Displacement at above 
draught ... 
Metacentric 
complete armament . 
Metacentric height after 
consuming coal, victuals, 
and ammunition e 5.49 1,673 
Speed at natural draught 18 nautical miles 
»» Withforced ,, 20 oe 


metres 
110.95 


103.63 
19.86 
18.97 


ft. in. 


364 
340 
65 
62 


38 0 
21 6 


11.58 
6.55 


Eng. tons. met. tons. 
6890 7000 


height in 


4.96 1512 


Having given the metacentric height, we reproduce 
the stability curve (Fig, 5), which may be specially 


Figs 


~~ gor 


interesting in view of the recent discussion on warship 
ae The Spanish cruisers are not fitted with bilge 
eels, 

The belted cruiser type seems to have been discarded 
in the British Navy in favour of a protective turtle- 
back deck about the water line. The last cruisers of 
the type constructed for the British Navy were the 
vessels of the Australia class, seven in number, and 
completed in 1889. It is scarcely necessary here to 
enter at length into the objections against the belt for 
protecting a cruiser: That the advantages were not 
commensurate with the weight, which, added to 
machinery, would give greater speed—a primary de- 
sideratum ; that its width or depth could not, con- 
sistent with weight allowable, preclude the under part 
of the ship being exposed when the ship rolled ; and 
that, moreover, the thickness allowable would not 
keep out the shot, even from quick-firing guns at pos- ' 
sible ranges. Whatever may be the value assignable 
to these objections, it is noticeable that the Blake and 
Blenheim, built subsequently as the first cruisers of the 
day, were without a belt, but had a 6-in. and 3-in. 
protective deck. A 5-in. deck was adopted in the first- 
class cruisers—the Edgars—of the Naval Defence fleet. 
And yet the belt system is not altogether discarded, 
as is shown by its adoption, not only in the Rurik, laid 
down by Russia some time ago, but also in the improved 
Ruriks, although no exact measurements are yet avail- 
able. In the Infanta Maria Teresa and her five 
sisters the designers have, in some respects, anti- 
cipated these Russian vessels, as will be seen from 
the following Table; for, while the latter are 
longer and of greater displacement the Spanish 
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Deralits oF Somgz REPRESENTATIVE BELTED OR ARMOURED CRUISERS. 





| Spanish 








oa } panish, British. 
| Infanta Maria Teresa.” ** Australia.” 
Length 364 ft. 300 ft. 
Breadth | 65 ft. 2 in. 56 yy 
Draught .. | 38 ft. 223 ,, 
Displacement 6890 tons 5600 tons 
Coal carried iq 1100 ,, 90 ., 
Armour, length ..| 815 ft. About 210 ft. 

es depth 5 ft. 6in - 

*, _ thick, | 12 in, 10 in. 
Protective deck 3 in. and 2 in, 8 in. and 2 in. 
Battery .. ae 10 in. 12 in. 
Armament ..|Two 28-cm., ten 14 cm., Two 22-ton, ten 6-in. 

two 7-cm., all Hontoria; 5-ton, six 6-pounder | 

eight machine, two | quick-firing, ten 3- | 

Nordenfelts and eight pounderquick-firing, | 

Hotchkiss, eight tor- six machine, four | 

pedo tubes torpedo tubes | 
a 3,5 8500 | 
Speed ee PY 20 knots 18.5 knots | 
— wi | 60,0000. 


258, 3800. | 





|Four 8-in. 13}-ton, six- Two 9.2 in. breech- 
— 6-in. 6-ton, six | loading 
4.7-in. 


4 xe 
Two 19-om. 11 ton, six 
16-cm. quick-firing, 
four 6-pounder quick- 


French. Russian. British. 
‘* Dupuy de Lome.” “ Rurik.” “ Terrible.’ + 
| 874 ft. 396} ft | 500 ft. 
51} ,, 67 71, 
34 26 27 
6297 tons 10,923 tcns | 14,200 tons 
as | 2,000 ,, 1500 ,, 
* | =. ot 
4 in. | 10 in. pa 
25 | 23, | 6 in. 
| 


guns, 
quick-firing, | twelve 6 in., and 





— ‘our 3-pounder | eighteen small quick- twenty-eight 
quick-firing, eight | firing and machine, | smallerquick-firing 
machine five torpedo tubes | guns 
14,000 13,250 25,000 
20 knots 18.5 knots 22 knots 
416,0007. About 850,000. About 700,000/. 








In all cases we have given the designed power and speed, as only in the first two instances have official tria!s been completed. 


* The Dupuy de Lome has 4 in. armour over the whole of the hull proper. 


She has three propellers. 


+ The Terrible is not a belted cruiser, but we have given her for comparison with the others, as she is intended to be the 


fastest cruiser in the British Navy. 


{ The power and speed of the Terrible are under natural draught ; the others are under forced draught. 


vezsels have the same speed and equally heavy armour, if 
not also armament. ‘The objections to the Australia 
class, too, are partly overcome in increasing the length 
of the belt proportionate to the length of the vessel, 
while the speed is considerably greater. But the many 
points of comparison will be readily appreciated from 
a glance at our Table, in which we have included the 
new British cruisers Terrible and Powerful, although 
they have not side armour. We may, therefore, confine 
ourselves now to a description of the Spanish vessels. 

We have already given the principal dimensions, 
The profile on our two-page plate shows very clearly 
the construction and arrangement. It may be inci- 
dentally noted that Fig. 3 overlaps Fig. 4, as will be 
seen from the numbering of the frames and the bow 
of the corvette, and this remark also applies to the 
cr of the upper deck, given on page 582. The hullis 

uilt with longitudinal and transverse framing. The 
centre longitudinal web girder is 3 ft. deep, and is built 
up of plates and angles, while on either side are four 
similar girders, but lessening in depths towards the 
bilge, where they are 24 ft. deep. There are the usual 
intercostals, and plating on inner and outer sides. This 
double bottom construction, formed on the cellular prin- 
ciple, extends up the side of the ship to near the water 
line, where the fourth girder forms a shelf 3 ft. wide 
to support the armour belt of 12 in. thickness, on 
the top of which again is the protective deck 
of 3 in. and 2 in. thickness. The armour belt 
extends for a distance of 315 ft. amidships, 
and is 5 ft. 6 in. broad. The plates, supplied by 
Messrs. Cammell, Sheffield, are 12 in. thick, and are 
secured by 34-in. bolts, the backing of teak being 6 in. 
thick. For additional protection coal bunkers are 
arranged on either side of the ship, in the wake 
not only of the boilers, but also of the machinery. 
The capacity of these bunkers is 45,000 cubic feet, 
capable of carrying 1100 tons of coal. There are 
eleven main transverse bulkheads, as shown on 
the profile, the boilers being fitted in two separate 
compartments, while the two sets of engines, drivin 
the twin screws, are also separated by a Bulkhead 
running longitudinally. In addition, the principle of 
water-tight flats has been adopted, and in this con- 
nection it is interesting to note that the bulkheads are 
fitted with a hinged water-tight door, the invention of 
Mr. James S. Clark, manager of the shipbuilding 
yard, and described ina previous volume of ENGINEER- 
1na.* The arrangement of the door—which, by the 
way, ismanufactured in this country by Messrs. Mechan, 
Glasgow—is such that by the working of one lever 
fitted on the door, it can be locked or unlocked at all 
parts. Usually there are six, eight, or ten catches to 
turn ere a door can be fastenei, and the danger which 
makes it imperative sometimes urges even a disci- 

lined seaman to turn only one or two levers. The 
Goel door is, therefore, a great advantage, espe- 
cially as it does not interfere with freedom of 
action on the deck on which the door is situated. 
Of course, greatest dependence is placed, in action, on 
the protective deck, which extends from stem to stern, 
curving down aft and forward to considerably below the 
water line. This deck is 2 in. thick on the horizontal 
parts, and 3 in. on the sloping parts, and covers the 
under-water structure, which, as we havealready pointed 
out, has two outer skins separated by 24 ft. to 3 ft. of 
space. Under this deck, of course, are all the vitals of 
the warship, as shown on the profile—the stores, the 
magazines, steering gear, and the machinery—but the 
tops of the cylinders project a short distance above 
the level of the deck. The deck, however, is raised 
locally as shown, and, instead of being of double thick. 
ness of steel plates, as in other parts, the protection is 
of 6-in. compound armour-plates. 





+ See ENGINEgRING, vol. lv,, page 347, 








Dealing now with the navigation of the ship, a word 
may be said of the accommodation for the crew, in ex- 
planation of the profile. The berths are entirely on 
the main deck, which runs in an unbroken line fore 
and aft. The commander’s cabin is, of course, aft, 
with the usual stern walk, the officers being further 
forward, while the engineering officers are immediately 
aft the machinery, the firemen and crew being forward, 
although several baths have been provided over the 
boiler spaces. The ship is navigated from the 
bridge, or from the conning tower below it. This 
latter is protected by compound armour 12 in. thick, 
and is fitted with engine and steering Chadburn 
telegraphs, steam steering wheel, and voice tubes to 
all parts of the ship, and all other apparatus necessary 
for working and fighting the ship fe in action. The 
telegraphs, &c., are p Beene. on the navigating 
bridge, placed above the conning tower. The steering 
gear, which is supplied by Messrs. Caldwell and Co., 
Limited., Glasgow, formerly Messrs. Muir and Cald- 
well, can be worked by hand and steam, the steam 
steering engine being of sufficient power to put 
the helm from hard-a-port to hard-a-starboard in 30 
seconds, when the vessel is proceeding at full speed. 
The steering engine can be controlled from the conning 
tower, the navigating bridge, or, in the event of the 
conning tower being disabled, from a protected 
position on the platform deck immediately below 
the tower, and also from the tiller compartment. 
The rudder, which is of wrought iron, is of the 
ordinary rectangular form, and has an area of about 
160 square feet. The rudder head extends only a few 
feet within the vessel, just high enough for the attach- 
ment of a steel crosshead giving connection to the 
steering tiller, so that the whole of the steering gear is 
entirely below the protective deck. The ship was 
subjected to severe turning trials at 10 and 16 knots 
speed, and they established the efficiency and ease with 
which the vessel could be handled. The following 
are the results of the turning trials : 


Deg. Knots. Yds. 
Rudder 20 Speed 10 Diameter of turning circle=1540 
” ” ” ” » = 940 

” 20 ” 16 ” ” ” =1040 

16 = 840 


9 ” ” ” ” 


The propeller shafts are supported on cast-steel 
A-struts, pear-shaped, which are strongly riveted 
to the steel framing of the ship. Forward there is a 
powerful capstan, and a large warping winch aft 
(Fig. 1). The principal ground tackle consists of two 
90-cwt. and two 30-cwt. ordinary anchors, two 80-cwt. 
stockless, and two kedge anchors of 14 cwt. and 8 cwt. 
respectively. The pumping arrangements and ventila- 


tion of the ship have been well looked after, and| ¥ 


throughout the whole ship a proper and complete 
system of voice-pipe arrangements has been installed. 
The necessary fire pumps, with their connections and 
hose, have been provided as usual. As to stores, it 
may be stated that under the boiler compartments 
there is capacity for storing 490 tons of fresh water, 
while at various points on the main deck are water 
tanks, &c. Navigating stores and chain lockers are, 
as usual, forward. 

The installation of the electric light has been carried 
out by the electrical department of the firm, the major 
= of the plant being supplied by the Brush Electric 

ngineering Company. The wiring is carried out on the 
usual return-wire system, all the cables throughout 
being incased in lead. The dynamos and engines are 
placed below the protective deck at the aft end of the 
ship. The engines are of the vertical type, and at 
225 revolutions the dynamos give an output of 300 
ampéres and 80 volts each. There are three powerful 
search lights of 24,000 candle-power each, and over 
400 incandescent lamps of 16 candle-power each, dis- 


tributed throughout the ship. There are two mn 
lanterns, with eight 50 Prone Apne lights in each, 
also a complete system of signalling on the Ardois 
system, 

As indicated on the plan, and partly on the profile, 
the vessel carries a large number of boats—twelve in 
all—-as follows: A 60-ft. 17-knot vedette boat, four 
large sailing pinnaces, a 30-ft. gig, 28-ft. whaleboat, 
two dingies, a 25-ft. canoe, and two 30-ft. 8-knot 
steam launches, the machinery of the latter being con- 
structed in the Astilleros. The engines of the two 
steam launches have cylinders 4? in. and 9in. Each 
launch has a boiler 4 ft. by 2 ft. 10in. The boiler is 
worked, under forced draught, on the closed ashpit 
system. They are also fitted with a donkey pump 
complete. The vedette boat, which has a speed of 
17 knots, has cylinders 10 in. and 20 in. by 10 in. 
stroke, 

Coming now to the ship as a fighting machine, 
it should be stated at the outset that the ram, which 
is of steel, is strengthened by longitudinal plate gir- 
ders (Fig. 4), while the protective deck, which slopes 
downwards at the fore end towards the ram, materially 
— the bow for ramming purposes. The 
vessel has a flush upper deck without bulwarks, with 
a breastwork within which the 6-in. quick-firing guns 
are installed. In a subsequent article we purpose 
illustrating the hoists and some other features in con- 
nection with the armament, and need only here refer 
a aN to the armament in explanation of the pro- 

le plan. Within the extremities of the belts are the two 
barbettes, one at each end, these being built of com- 
pound armour 10 in. thick. The protection to the 
ammunition tubes, which are of a conical form, rises 
from the protective deck, and is made of steel armour- 
plates 8in. thick. The barbettes are of circular section 
(Figs. 1 and 2), and stand about 6 ft. above the upper 
deck, with a strongly protected roof-plate 4 in. thick. 
Each barbette contains a 28-centimetre breech-loadin 
Hontoria gun. The gear for training the guns an 
hoisting the ammunition is situated below the protec- 
tive deck. The turntable upon which each 28-centi- 
metre gun is mounted is constructed of steel plates 
and angles strongly built. It is supported upon cast- 
steel rollers travelling on a cast-steel roller path at the 
level of the deck. The carriage, mountings, hydraulic 
machinery, &c., for training the guns, also the ammu- 
nition hoists and tubes, are supplied by Messrs, Sir 
Joseph Whitworth and Co., Limited. Between the 
barbettes on the upper deck is a superstructure or 
breastwork, within which are all the openings to the 
deck below. At each end of the breastwork is an 
ammunition hoist for the 14-centimetre quick-firing 
guns, which is worked from below the protective deck, 
and will greatly facilitate the work of serving the guns. 
The ship has in all eight torpedo tubes, vi the prin- 
cipal armament is as follows : Two 28-centimetre guns, 
one forward and one aft, mounted in barbette turrets ; 
ten 14-centimetre guns, two 7-centimetre guns, eight 
57-millimetre Nordenfeldts, two 11-millimetre Norden- 
feldts, and eight Hotchkiss. The forgings for these guns 
were sent from England, but they were turned and 
finished in the Astilleros Gun Factory, all the em- 
ployés of which are Spaniards. This department is 
managed by Colonel Albarran, who has had consider- 
able experience in the Government gun factories, 


(To be continued.) 





Hypravtic Pumpine Enoine: Erratum.— By a 
poe error the low-pressure cylinder of this engine, 

escribed on page 544 of our last issue, was described as 
13 in. in diameter instead of 19 in. 





Tue Suez Canat.—The transit revenue collected by the 
Suez Canal Company in March amounted to 287,600/., as 
compared with 260,800/. in March, 1893. The aggregate 
collection in the first three months of this year amounted 
to 1,744,090/., as compared with 1,720,643). in the cor- 
responding period of 1893. The number of vessels which 
passed through the canal in the first three months of this 
ear was 850, as compared with 871 in the corresponding 
period of 1893. 





Buast FURNACES IN THE Unrrep Statrs.—The number 
of furnaces in blast in the United States at the commence- 
ment of April was 144, their aggregate weekly productive 
capacity being 126,732 tons. The corresponding number 
of furnaces in blast at the commencement of January, 
1894, was 130, their aggregate weekly productive capacity 
being 99,087 tons. The corresponding number of furnaces 
in blast at the commencement of October, 1893, was 114, 
their ate weekly productive capacity being 83,895 
tons. The corresponding number of furnaces in blast at 
the commencement of July, 1893, was 220, their aggre- 
gate weekly productive capacity being 153,762 tons. The 
corresponding number of furnaces in blast at the com- 
mencement of April, 1893, was 255, their aggregate 
weekly productive capacity being 178,858 tons. he 
corresponding number of furnaces in blast at the co 
mencement of January, 1893, was 246, their aggregate 
weekly productive capacity being 173,068 tons. It will 
be seen that the severe depression of last autumn is pass- 
away, and that a considerable recovery is now observ- 


able 


in the output. 
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TRIPLE-EXPANSION 


CONSTRUCTED BY 


Fig. 1. 


THE engines illustrated on the present and opposite 
peges were manufactured and erected for the Bombay 
Municipality at the Lovegrove sewage pumping station 
by Messrs. James Simpson and Co., Limited, Gros- 
venor-road, London. They were intended to deal with 
60 million gallons of sewage per day, and have easily 
pumped in cases of emergency at the rate of 78 million 
gallons. Thereare in the installation four engines, and 
they are arranged in one battery, with the pumps end 
to end, as shown on the elevation (Figs. 2and 4), taking 
the place of some large beam engives which could only 
deal with 8 million gallons per day. 

The pumps are a noticeable feature in this new 
installation, and are encased in brickwork, which 
extends the whole width of the engine-house, a staging 
being arranged on the top of the pumps; a means of 
communication with each end of the engine-house is 
formed by ladders as shown. There is free access 
into the pump chambers by large manhole doors at 
the top of the pumps. The size of each pump casing 
is 26 ft. 6 in. long, 12 ft. wide, and 8 ft. 6 in. deep. It 
is built up of segments strongly bolted together, and the 
whole forms a rigid body. The valves are cast-iron 
flaps, having leather faces falling on gun-metal seats. 
They are arranged in sets, two to each pump chamber, 
each set consisting of 10 valves. The valves are fitted 
with delta metal hinges, and can be easily removed. 
They are all interchangeable. The valves are 15 in. 
long by 64 in. wide. The plungers are of gun-metal, 
39 in. in diameter, and the pump-rods, 4 in, in diameter, 
are of delta metal. The plungers work in long gun-metal 
sleeves fitted into cast-iron thimbles, which are bolted 
to the intermediate pump diaphragms and centred. 

The steam cylinders are 11 in., 17 in., and 29 in. in 
diameter respectively, the stroke being 39 in. They are 
arranged as is usual with Worthington engines, thevalve 


WORTHINGTON PUMPING ENGINES. 


MESSRS. JAMES SIMPSON AND CO., ENGINEERS, LONDON. 


TABLE SHOWING DISCHARGE OF WORTHINGTON Pumps AT Bombay ATSOFFICIAL TRIALS, “'442 "FR 





| 
| Hours’ 
| Work. 





Number of 
Strokes per 
Minute. 


Discharge in | Coal Consnmp- 
Gallons per | tion per Horse- 
24Hours. Power per Hour. 


1b. 


im 


+ 2.94 


| | 
Total Number 
| of Strokes. 


Number 
of Engines 
Working. 


. Pump 
Horse- 
Power. 


Average Lift 
Date. in Feet. 








1894, | | 
January22.. | | 4720 
99 | i | 


16,606,080 
» 22 4954 


17,426,880 
19,074,240 


a | ; i : 
: : 2k. ; : 15,933,600 
i | } 63 16,583,040 
| , | A t .635 18,720,000 


16,701,788 
16,420,791 
18,279,821 


4* L 9.99 
tly el 4" 





* The deficiency in this case is taken as 10 per cent., as the valves were in bad order. This 10 per cent. has been arrived at from 
the actual discharge as obtained from the outfall barrels by using Kulter’s formula. 





gear of either being driven by a countershaft operated by 
the main lever from the piston-rod of the opposite en- 
om The valves are of the Corliss type, and are placed 
Cc 


seats. There is a jet condenser arranged directly 
above the air pumps. The boiler feed pumps are 
driven off prolongations of the air-pump rods, and 





irectly beneath each cylinder, which insures that the 
cylinders will be thoroughly drained. The cylinders are 
steam-jacketed throughout, and lagged with polished 
mahogany. The pistons are fitted with Ramsbottom 
rings. Inall cases the high-pressure cylinder is nearest 
the pump, the intermediate next, and the low-pressure 
at the further end. Each high-pressure cylinder is 





| in two batteries. 
diameter by 23 ft. long, and work at a pressure of 


take their water from the hot-wells, and deliver it 
direct to the boilers, together with the condensed 
water from the jackets, which collects in a separate 
water sack (Fig, 4). The engines are provided with 
steam from four Babcock and Wilcox boilers, arranged 
These boilers have drums 4 ft. in 





rigidly tied to the main pump castings with steel rods | 120 lb. per square inch. 
3 in, in diameter, The high-pressure piston-rod is| A cast-iron platform is arranged between each set 
4 in. in. diameter, and is connected to the delta metal | of cylinders, upon which all the necessary handwheels 
—- rod with a strong steel crosshead. To this cross- | for starting, &c., are arranged, and from these plat- 
ead are links on either side, connected with a long | forms the engines are driven. The whole installation 
lever which drives an air pump beneath—one for each | is finished in the best style. The trials were carried 
steam end. out by the municipal commissioners, and the results 
The air pumps are double-acting, and fitted with |are given in the accompanying Table. Mr. C. C. 
small Worthington rubber valves falling on gun-metal | James, the drainage engineer of the Bombay Munici- 
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TRIPLE-EXPANSION WORTHINGTON PUMPING ENGINES. 
CONSTRUCTED BY MESSRS. JAMES SIMPSON AND CO., ENGINEERS, LONDON. 
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< theengines proved themselves capableof lifting, | the engines are exact duplicates of existing plants, a 
after deducting 5 per cent. for slip, from 104 | fact which carries its own significance. 

< to 13 per cent. more than was guaranteed on | 

‘ a coal consumption of from 2.86 lb. to 2.94 Ib. | 

‘4. of coal per pump horse-power per hour. In NOTES FROM THE UNITED STATES. 








considering this coal consumption, it should | PHILADELPHIA, April 26, 1894. 

be noted that the total lift of the sewage was| THe extraordinary activity in Bessemer pig in 
only from 22.85 ft. to 27.69 ft. The result is, | Western Pennsylvania has been followed by inquiries 
therefore, very good, and is attributable to the | for large lots of billets. Large consumers have evi- 
very high efficiency reached by the Worth-/ dently started out to cover two or three months’ 





pality, states in connection with these that the sewage| ington pumping engines, which has attained as | requirements at least. There is greater activity in 
discharged was measured not only by the pumps, but} high a figure as 92 per cent. on measured water bars, sheets, pipe, plate, and structural material. Yet, 


by observation in the outfall sewers, and the discharges, | trials. 


|withal, the improvement is partial. Buyers know 


as taken by floats and by inclination of the surface of | Messrs. Simpson, it may be added, have now made | that producing capacity is far in excess of any probable 
the sewage, came out rather more than the calculated | over 200 Worthington condensing pumping engines for| demand. The only disturbing factor of the week is 
discharge from the pumps, less 5 per cent., and showed | all parts of the country, and adapted for every type of | the strike of over 100,000 miners, if telegraphic ad- 
that the slip of the pumps, with good valves, was about | service. They have at the present time in hand about | vices are to be taken as correct. Wages in mining 


3 percent. The trials, as will 





athered from the|20 different pumping installations, amongst which | have been reduced to starvation limits, and the miners 
Table, extended over three days, an during that time | are included dy 


ve for sewage pumping. In some cases | thought it as well to earn nothing. It may prove a 
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serious blow to the iron trade. Girder rails are in 
very active demand, and mills are filling up with 
orders to supply trolley-line requirements. Structural 
material and plate iron are also in somewhat better 
demand, buteven at best the iron tradeis in adeplorable 
condition. Thereis nothing to do but wait. Western 
Pennsylvania mills continue to secure the cream of the 
business. Congress became so frightened over the 

pular demonstrations against radical tariff revision 
that the President found it necessary to unofiicially 
spur his friends to do their duty. Commercial and 
industrial conditions show a gradual improvement, as 
measured by volume of business. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was numerously attended, but the tone was 
rather flat, buyers being anything but anxious to do 
business, and few transactions were recorded. Purchases 
were said to have been made at 36s. for early f.o.b. de- 
livery of No. 3 g.m.b, Cleveland pig iron, but sellers, as 
a rule, held out for a rather higher figure. Generally 
36s. 3d. was asked for the ruling quality delivered over 
the present month. Business was recorded at 36s. 14d. 
No. 4 foundry was hardly obtainable at all, and in several 
cases sellers had to substitute No. 3 for it, and the price 
paid was 363. Grey forge was also exceedingly scarce, and 
realised 35s. 9d. forearly delivery. Middlesbrough warrants 
were steady throughout the day at 35s. 11d. cash buyers. 
The competition of other districts has somewhat weakened 
the price of east coast hematite pig iron, the production 
of which is now a little in excess of the demand, and some 
iron is being stored. There are makers who ask 45s. for 
early delivery of mixed numbers of local brands, but few 
firms would refuse 44s. 9d., and 44s. 6d. has been accepted. 
Spanish ore keeps steady at about 12s. 6d. ex-ship Tees 
for rubio. To-day’s market was steady, but dull, with 
little business ae. Prices of makers’ iron were un- 
changed. Middlesbrough warrants went to 36s. cash 
buyers. 

Iron and Steel Shipments for April.—From the Customs 
returns of the shipments of pig iron and manufactured 
iron and steel from the Tees during the past month, it 
appests that 49,104 tons of all classes went coastwise, 
which is 2000 tons above the corresponding period of last 

ear, and 4000 tons under March; 67,000 tons went 
oreiga, which was 7000 tons more than March, and 3000 
tons over April, 1893. Of pig iron 36,795 tons went coast- 
wise, 25,975 tons being taken by Scotland, which was 
the same amount as was ship) to home ports in the 
corresponding month of last year, and 3000 tons below 
March, Of manufactured iron 7005 tons went coastwise, 
and 6280 went abroad. Of steel 5309 tons went coastwise, 
and 16,492 tons age pe There was an increase of 4000 
tons in the amount of pig iron going abroad, as compared 
with March, the total being 44,588 tons. Of this quantit 
Germany took 17,635 tons ; Italy, 6076 tons ; and Holland, 
4742 tons. Germany and Scotland took over half the pig 
iron, and India and Italy took over half the finished iron 
and steel. The total quantity of pig iron sent foreign 
and coastwise was 81,000 tons ; manufactured iron, 13,285 
tons ; steel, 21,801 tons; giving a grand total of 116,464 
tons, which is an increase of 2200 tons over March, and of 
5000 tons over April, 1893. Shipments of pig iron from 
Skinningrove during April reached 6951 tons. 

Manufactured Iron and Steel.--A discouraging account 
must be given of the manufactured iron and steel indus- 
tries. New work is very difficult to secure, and several 
establishments are now not working so fully as they have 
recently been. With present cost of production quota- 
tions cannot be much further reduced if any profit at all 
is to be left for makers, and unless an improvement takes 
place in the early future some firms will probably have to 
close their works. Prices, though hardly quotably altered, 
are decidedly weaker than when we last reported. 
Common iron bars have been sold at 4/. 17s. 6d., but 51. 
is generally asked ; iron ship-plates are 4/. 17s, 6d. ; iron 
ship-angles, 4/. 12s. 6d. ; steel ship-plates, 5/. to 5l. 2s. 6d. ; 
and steel ship-angles, 4/. 15:.—all less the usual 24 per 
cent. discount for cash. Heavy steel rails are put at 
3/. 12s. 6d. net at works. 


The Fuel Trade.—The fuel trade, on the whole, is 
rather quiet. At Newcastle best Northumbrian steam 
coal is 10s. f o.b., and small steam 4s. 3d. There is little 
alteration in gas coal, but bunker and household coal is 
very dull. Coke is steady. At Middlesbrough about 
12s. 6d. is generally paid for average blast-furnace quali- 
ties delivered at Cleveland works, and the demand is 
pretty good. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Closing of a Thorneliffe Colliery : Important Address.— 
The No. 2 Tankersley pit belonging to Messrs. Newton, 
Chambers, and Co., Limited, of Thorncliffe, is to be 
closed until prices of coal improve. The thin seam is 
worked, and the colliery has been in operation about 
20 years. The announcement was made to the men by 
Mr. A. M. Chambers, president of the Federated Coai- 
owners and one of the directors of the company. Allud- 
ing to the results of the recent strike, he said business 
was now in almost the same condition as last June, when 
the men were asked to accept a reduction in wages. The 
maintenance of high wages in the present condition of 
trade would lead to many pits being closed, especially 
those with thin seams. If the men’s leaders took what 
he considered a wise view of the subject, they would not 





continue to ask for a certain daily wage, but would con- 
sider the men’s interests would be best served by getting 
the largest possible aggregate wage for the whole of those 
employed in this industry. Their leaders said there was 
to be no reduction in wages, but political economy had its 
laws, and they would not in the long run be interfered 
with by the new theories which were so prevalent. Trade 
was bad all over the country, in America, and indeed all 
over the world, and prospects seemed to him as black as 
they could be. 


Yorkshire Miners and the Nationalisation of Mines.— 
At a large meeting of miners employed at the Barrow 
Collieries, near Barnsley, held on Saturday, the following 
resolution was adopted: ‘‘ That we urge upon the 
Government to a the whole of the mineral rights 
of this country, and without compensation, so that each 
and all may enjoy the benefit thereof, as the aforesaid 
minerals belong to the whole people and not to an aristo- 
cratic few.” No such resolution as this has ever been 
previously put before the men, but on this occasion an 
official of the Yorkshire Miners’ Association presided. 


Heavy Trades.—If anything, there is a slight improve- 
ment in connection with the iron and steel trades, but 
business is still very depressed. The pig-iron market for 
local makes is firm, at 403. 6d. to 41s. per ton for forge and 
43s. for foundry. Hematite pig, suitable for local require- 
ments, realises 54s. delivered at Sheffield, or equal. Ib is 
satisfactory to note that the drop last week of 53. per ton 
in the prices of Staffordshire manufactured iron has not 
affected the trade here, as ordinary bar is maintained at 
5l. 10s. to 51. 15s. per ton, and marked varieties run to 7/. 
Orders for bar are principally on account of the home 
trade, India, South Africa, and Australia. In the heavy 
steel department orders continue to be principally for 
railway material for the home companies and India, and 
marine material for both the Government and private 

ards. Bessemer billets fetch 5/. 103. per ton, and 

iemens-Martin acid 6/. Orders for crucible cast tool 
steel improve from the Continent and India, but are 
falling off from the United States. At Leeds an improve- 
ment is noted in the demand for locomotives, traction 
engines, and agricultural machinery. Armour-plate 
rollers are busy, but other departments dependent on 
Government support are flat. 


The British and Metric Systems for Engineers’ Work.— 
This was the title of an address delivered this week 
before the Leeds Association of Engineers by Mr. F. H. 
Livens, of Lincoln. More calculations, he said, were 
made in engineering than in any other trade or profes- 
sion. Engineers were, therefore, particularly interested 
in having that system of weighing, measuring, and calcu- 
lating that would give both accurate and rough results 
with the least labour, The British system of standards 
was consolidated about 1758. Our system, however, was 
only convenient within narrow limits. With regard toa 
further reconstruction of it, the proposed inch, pound, 
and gallon basis did not leave three measures untouched, 
and would entail as much trouble as the metric system 
without its advantages. A careful investigation s owed 
how admirably the metric compromised between con- 
flicting interests. The metre as a unit might be con- 
sidered long, as compared with our foot, but the centi- 
metre was most suitable for general engineers’ dimensions, 
whilst there was no comparison between reckoning in 
millimetres against 16ths and 32nds of an inch. The 
system afforded the most simple relations between the 
units of re, gow weight, and capacity ; and the identity, 
for practical purposes, of the litre and cubic decimetre 
and of their volume in water with the kilogramme, was 
of special advantage for engineers’ computations. For 
¢ ientific purposes, the metric system, he submitted, was 
a necessity ; business would be expedited by its adoption, 
and the cost to manufacturers would be recouped, because 
it would promote foreign trade against French and Ger- 
— and put us in line with the civilised 
world. 








NOTES FROM THE SOUTH-WEST. 
Barry Graving Dock.—The directors of the Barry 
Graving Dock Company, Limited, recommend the dis- 
tribution of a dividend for the past half-year at the rate 
of 10 per cent. perannum. A similar dividend was paid 
for the previous six months, 


Clifton Rocks Railway.—Since the opening of this line, 
March 11, 1893, the traffic and management have been 
under the personal direction of Mr. G. C. Marks, and a 
limited liability company is to be now formed for acquir- 
ing and working the undertaking. Mr. G. Howacs, if Pi, 
will be the chairman. 

Cardiff.—The production of steam coal has been some- 
what restricted, and in some places work has been sus- 
pended for a day or two; the best descriptions have made 


lls. to 11s. 6d., and a Sa 103. 6d. to 10s. 9d. N 
C) 


rton. The house coal ti as been flat, and prices 

ave been tending downwards; No. 3 Rhondda large 
has made 10s. 9d. to 1ls. per ton. Patent fuel is also 
lower, and the coke trade has shown depression, foundry 
qualities making 15s. 6d. to 16s, 6d., and furnace ditto 
14s. 9d. to 15s. per ton. The manufactured iron and 
steel trades have exhibited some Lor gg some good 
orders having been secured for rails, while others are in 
course of negotiation. There has also been a better in- 
quiry for steel sleepers. 


Engineer Officers for the Navy.—The Lords of the Ad- 
miralty have for some time recognised the necessity of 
arrangements by means of which provision can be made 
for augmenting the establishment of naval engineer 
officers. With this object the extension of the Royal 
Naval Engineers’ College at Keyham was decided on; 
but as this extension, which is to cost over 30,000/., can- 





not be completed for two years, the Admiralty have de- 
cided to enter, under special conditions, a number of 
young practical engineers to meet the present require- 
ments of the Fleet. The number to be entered has not 
yet been decided upon, but the regulations for the entry 
of assistant engineers for temporary service have been 
framed. Candidates must be not less than twenty nor 
more than twenty-three years of age, must have served 
for four years at approved engine works, including six 
months in the drawing office ; or if not employed in the 
drawing office during their period of training, they must 
have had six months’ experience as engineering draughts- 
men. They will be required to pass an examination in 
potes engineering subjects equivalent to that passed 

y engineer students of the Royal Navy for probationary 
assistant-engineer, and will also be medically examined in 
order to determine their physical fitness for service in the 
Navy. After four years’ service, an assistant engineer for 
temporary service will bs allowed to present himself for 
examination for the rank of engineer. 


The ‘* Sharpshooter.”—A new os amme of steam trials 
which the Lords of the Admiralty have arranged for the 
Sharpshooter, gunboat, at Devonport, in order to make 
further experiments with Belleville water-tube boilers, 
will be commenced as soon as the existing defects have 
been made good. The first trial will be with all boilers 
working for eight hours, to ascertain the coal consumption 
and indicated horse-power attainable under these condi- 
tions. The second trial will be with the four after boilers 
only, for four or eight hours. 


The Mails.—A deputation, poms by the Plymouth 
Chamber of Commerce, waited on Tuesday upon the Post- 
master-General with reference to the running of special 
mail trains, and the acceleration of the West India mail 
service, 


The Telephone in the West.—On Friday, by invitation 
of the National Telephone Company, the Mayor of Bristol, 
the High Sheriff, and a number of prominent citizens 
ae a visit to the Bristol Telephone offices in High-street, 

or the purpose of inaugurating a new switch board. The 

working of the system was fully explained by the chief 
officials of the company, and the Mayor exchanged com- 
plimentary messages with the Mayor of Sheffield, the 
conversation being carried on with great ease, notwith- 
standing the noise made by the large company in the 
Bristol switch room. 


A New Steam Line.—The Royal Hungarian Navigation 
Company has commenced running a line of steamers from 
London and Swansea to Mediterranean and Adriatic 


ports. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. | 
Glasgow Pig-Iron Market.—A good business was done in 
the warrant market last Thursday forenoon at 42s. 84d. per 
ton cash, some 10,000 tons being sold at that rate and at 
42s. 9d. cash in a few days. eveland was in demand, 
and, on a scarcity of sellers, the price advanced 2d. to 
36s. 1d. cash done, with buyers over. Cumberland hema- 
tite iron was firm at 453. 1d. per ton one month. The 
market opened firm in the afternoon for Scotch warrants 
at 42s. 10d. cash, but on pressure of selling closed same as 
in the forenoon, at 42s. 9d. buyers. Cleveland was also 
done a shade better, but left off unchanged at 36s. 1d. 
cash. At the close the selling prices were: Scotch iron 
42s. 9d. ied ton; Cleveland, 363. 14d. ; Cumberland and 
Middlesbrough hematite iron, respectively, 44s. 104d. 
and 44s. per ton. Business was very quiet on Friday 
forenoon, only a few lotsof Scotch and hematiteiron chang- 
ing hands. Abt the afternoon market there was very 
little doing, and prices were easier, Scotch selling at 
42s, 7hd. to 42s. 8d. The closing settlement prices 
were—NScotch iron, 42s. 74d. per ton ; Cleveland, 36s. 14d.; 
Cumberland and hematite iron, 443. 9d. and 44s, per ton 
respectively. Business was very quiet on Monday fore- 
noon. Only a few lots of Scotch and Cleveland iron 
were dealt in, but prices for both were steady at Friday’s 
level. At the afternoon market the feeling was dull, and 
prices were slightly easier for Scotch and Cleveland. The 
closing settlement es were—Scotch iron, 42s. 74d. 
r ton; Cleveland, 363.; Cumberland and Middles- 
rough iron, respectively, 44s. 9d. and 44s, perton. The 
market was quiet on Friday forenoon, Scotch iron 
was flat, and Icst 1d. per ton, Cleveland a 
a like amount. Dealing in the afternoon was stil 
quiet. Scotch iron was again done at 42s. 6}d 
cash per ton. Other sorts were steady. The closing 
settlement prices were—Scotch iron, 44s. 4}d. per 
ton; Cleveland, 36s.; Cumberland and hematite iron, 
44s, 14d. and 44s. perton respectively. A fair amount of 
business was done to-day at somewhat lower prices in the 
forenoon, but at firmer prices later. The following are 
the current prices for a few of the special brands of makers’ 
o. liron: Gartsherrie, 51s. per ton; Summerlee, 52s.; 
Calder, 52s. 6d.; Cultness, 55s. 6d.—the foregoing all 
shipped at Glasgow; Shotts (shipped at Leith), 54s.; 
Langloau, Glengarnock, and Carron outof the market. The 
number of blast furnaces now in actual operation is 72, as 
compared with 71 a year ago. Three are making basic iron, 
26 are — on hematite iron ore, and the remainder 
are making ordinary Scotchiron. Last week’s shipments 
of Scotch iron amounted to 6490 tons, against 8257 tons 
in the corresponding week of last year. They included 
530 tons for South America, 105 tons for India, 130 tons 
for France, 694 tons for Italy, 160 tons for Germany, 570 
tons for Holland, smaller quantities for other countries, 
and 4039 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co,’s public warrant stores yesterday after- 
noon stood at 314,335 tons, as com with 314,630 tons 
yesterday week, thus showing a decrease amounting for 
the week to 295 tons. 
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Finished Iron and Steel.—Malleable iron is quiet, few 
of the works having more than a hand-to-mouth business. 
The steel trade, on the other hand, is busy, with certain 
prospects of still greater activity, but prices are kept at a 
very low level by excessive competition from the North 
of England. A contract has just been placed by Mesers. 
Neilson Brothers, of Glasgow, with the Barrow Steel 
Company for 10,000 tons of steel plates, the price being 
lower than that quoted by any of the Scotch makers. 


Glasgow Copper Market.—Business was done in copper 
last Thursday afternoon at 40/. 12s. 6d. three months, 
the close being 40/. per ton cash buyers, being 2s. 6d. 
under the price ruling on Thursday. During the afternoon 
of Friday business was done at 40/. 8s. 9d. three months 
the market closing weak at 397. 17s. 6d. cash buyers, an 
401. 7s. 6d. per ton three months. No business was 
reported on Tuesday, when prices were again weak. One 
lot was sold this afternoon at 41/. per ton six months. 


New Bridge on the Spey.—A meeting of the Badenoch 
District Committee was held in Kingussie a few days ago, 
Sir George Macpherson Grant presiding, chiefly to con- 
sider and dispose of offers for the erection of a new iron 
bridge on the Spey at Kingussie to replace the existing 
timber structure. It was decided to build it at the site 
of the present bridge, and the committee accepted the 
lowest offer, which was that of Messrs. Somervail and 
Co., Dalmuir Bridge Works, near Glasgow, the sum being 
32641. odd. It was decided to give 80/. towards the repair 
of a timber footbridge near Kincraig station on condition 
that the sum could be legally advanced for that purpose. 


Shipbuilding Trade on the Clyde: Launches during 
April.—The shipbuilding trade of the Clyde has been 
busy during the past month, and the new work contrac’ 
for gives promise of keeping the industry active well on to 
the close of the year. Itis said that the new contracts 
closed during the past month represent wellnigh 70,000 
tons of new shipping. The month’s output from the 
Clyde yards during April was 29 vessels, aggregating 
33,370 tons, being an increase of 15,650 tons as en 
with the output in the same month of last year, but a 
decrease of 6144 tons on the output of we pn 1892. Most 
of the new contracts have been detailed during the past 
month, and therefore it is not necessary to repeat them. 
Of the vessels launched during the month, 16, of 22,055 
tons, were screw steamers; four, of 1500 tons, were 
paddle steamers; and one a dredger of 700 tons, 
with five sailing vessels of 9061 tons, and three 
yachts of 54 tons. The largest steamers in the month’s 
output were the Teviotdale, 3800 tons, built by Messrs. 
William Hamilton and Co., Port Glasgow, for Messrs. 
Robert M‘Kill and Co., Glasgow; the Koningen Regento, 
3700 tons, built for a Netherlands company by Messrs. 
Caird and Co., Greenock ; the Falls of Bracklinn, 3450 
tons, built by Messrs. Russell and Co., Port Glasgow, for 
Messrs. Wright, Graham, and Co., Glasgow; and the 
Craigearn, 3200 tons, built by Messrs. D. and W. Hen- 
derson and Co., Meadowside, Partick, for Messrs. Biggart 
and Fulton, Glasgow. The sailing vessels ranged from 
2200 tons downwards. It is estimated that the amount of 
new work now in hand or contracted for on the Clyde is 
about 350,000 tons. 


New Shipbuilding Contracts.—Messrs. Caird and Co., 
Greenock, have just contracted to build a first-class pas- 
senger and mail steamer of 4000 tons register for the 
Austrian Lloyd Steam Navigation Company. She will 
be supplied by the builders with triple-expansion engines, 
and will generally be equipped as a first-class passenger 
vessel.— Messrs. Barclay, Curle, and Co., 
have just commenced to build a large screw tug 
steamer, which, when complete, will be the most power- 
ful vessel of the kind attached to the naval service. She 
measures between perpendiculars 144 ft., with a beam 
of 27 ft. 3in. When fully equipped she will have a dis- 
placement of 680 tons, and mean draught of 10 ft. 9 in., 
at which draught she will carry 80 tons of fuel. The 
machinery will be of the most modern description, and 
with natural draught she is estimated to develop 1250 
horse-power. The vessel is to be named the Dromedary, 
and will cost about 25,3007. 


Scotch Mining Inspectors’ Reports.—The report of the 
Inspector of Mines for the West of Scotland district has 
just been issued. The total number of persons employed 
was 37,589. Whilst there is a decrease of 463 during the 
year of the number of persons employed below ground, 
there is an increase of 23 persons employed above ground ; 
and this increase is entirely caused by the number of 
additional boys, girls, and women employed. This is 
due to the introduction of cleaning coal by hand- 
picking, and for this pe female labour is being 
more extensively taken advantage of than_hitherto.— 
The report for 1893 of Mr. J. Atkinson, Inspector of 
Mines for the Eastern District of Scotland, has been 
issued as a parliamentary paper. The number of persons 
pee ir under the Coal Mines Regulation Act of 1887 
and the Metalliferous Mines Regulation Act of 1872 is 
given as 53,892; the minerals raised as 17,503,439 tons; 
the number of fatal accidents in the mines of the district 
as 61, and the number of deaths as 63. The number of 
pears employed and the quantity of minerals raised are 

th less than the corresponding figures for the preceding 
year, but fatal accidents and deaths have diminished in 
still greater ratio. 


Miscellaneous News Items.—For the Loch Katrine new 
aqueduct the Glasgow Water Commissioners want other 
8400 tons of 48-in. cast-iron pipes.—A Treasury grant of 
16507. has been sanctioned for the erection of a breakwater 
in the Island of Whalsay.—The widow of the late Mr. 
Henry Dubs, Glasgow, locomotive engineer, left at her 
death 263,826/.—The North British Railway Bill, includ- 
ing the North Bridge, Edinburgh, has been passed bya com- 


hiteinch, | C 





mittee of the House of Lords.—To-day the Lord Provost, 
magistrates, and the town council of Glasgow aay 
opened the East End Sewage Treatment Works, whic 
were found to be working most successfully, dealing with 
about one-fifth of the sewage of Glasgow. e event was 
celebrated by a luncheon, at which over 400 guests were 
entertained. 

Scotch Miners’ Wages.—At a meeting of the Scotch 
coalmasters to-day it was resolved to reduce the wages of 
colliers 1s. per day, the reduction to come into effect next 
and following weeks. 





MISCELLANEA. 

A PAPER on ‘Steam Pumping Machinery for Water 
Works” was read by Mr. A. J. Emery at the meeting of 
the Civil and Mechanical Engineers’ Society held on 
April 26 last. In this paper particular attention was 
devoted to the Worthington high-duty engine. 


A list of the papers to be read at the eighth Inter- 
national Congress of Hygiene and Demography, to be 
held at Buda-Pesth next September, has now been pub- 
lished, and can be obtained on application to Professor 
— Miiller, at the St. Rochus Hospital, Buda- 

esth. 


The town authorities of Santander have placed with 
Messrs. Shand, Mason, and Co. an order for a powerful 
steam fire engine of 600 gallons capacity to pump from 
the sea, also for four manual fire engines and other 
brigade apparatus, the existing fire plant having been 
found to be entirely inadequate to deal with outbreaks 
such as that which followed the recent dynamite ex- 


ted | Plosion. 


We understand that the Belgian Government have 
ordered from the Société Cockerill another steamer for 
the Ostend and Dover mail service. This steamer is to 
be of the same type as the Marie Henriette, recently 
described in our columns, but is to be somewhat shorter. 
The s trials of the new vessel will be carried out on 
the Clyde, and as the builders intend to repeat the high 
speed attained by the Marie Henriette, the trials will be 
watched with much interest. 


It appears that at the present time one-quarter of the 
output of the central electric generating station at Ham- 
burg, put up ty ag for lighting purposes only, is used 
fur working the tram lines. At Aix-la-Chapelle, also, it 
is ssanmel to take current from the lighting station for 
the same purpose. The lines on which the electric power 
are to be used aggregate 15 miles in length. The over- 
head system is to be adopted, and the work will be carried 
out by the Elektrizitats-Aktien-Gesellschaft Niirnberg. 


The Lancashire and Cheshire district meeting of the 
Incorporated Association of Municipal and County Engi- 
neers will be held at Chester on Saturday, May 12, 
in the Town Hall, Chester. After the reception by the 
Mayor at 11.30 a.m., a paper on ‘‘Steam Road Rolling” 
will be read by Mr. A. Greenwell, A.M.I.C.E. At 1.30 
the party will proceed to the Eaton and Eccleston —— 
Precipitation Works, which will be described by Mr. 
Wollheim, A.M.I.C.E. Members desiring to attend the 
meeting should send their names to Mr. S. S. Platt, 
borough engineer, Rochdale, before Monday, May 7. 


M. Raoul Pictet, of Geneva, whose name has for so long 
been associated with the artificial production of very low 
temperatures, finds that in no case tried would chemical 
reactions take place in a medium cooled below -125 deg. 
ent. Thus if metallic sodium is plunged into hydro- 
chlore acid cooled down to — 95 deg., absolutely no signs of 
chemical action can be perceived. As the temperature 
gradually rises, however, bubbles of gas begin to form, 
but these bubbles appeared first on the steel pincers in 
which sodium was held, and not till later in the sodium 
itself. In this way it appears by cooling them sufficiently 
chemicals may be made to show selective reactions, as in 
the above case the steel could have been dissolved away 
before the sodium was touched, and it appears that by 
taking advantage of this fact Dr. Ernest Bouvier has 
already succeeded in performing certain important 
syntheses. 


The sixty-fourth annual meeting of the British Asso- 
ciation will be opened on August 8, 1894, at Oxford. The 
first general meeting will be held on Wednesday, August 8, 
at 8 p.m. precisely, when Dr. J. S. Burdon Sanderson, 

A., M.D., LL.D., D.C.L., F.R.S., F.R.S.E., pro- 
fessor of physiology in the University of Oxford, will 
resign the chair, and the Most Hon. the Marquis of Salis- 
bury, K.G., D.C.L., F.R.S., Chancellor of the University 
ofj Oxford, President-elect, will assume the presidency, 
and deliver an address ; on Thursday evening, August 9, 
at 8p.m., a soirée; on Friday evening, August 10, at 
8.30 p.m., a discourse will be delivered by Mr. W. H. 
White, C.B., F.R.S., on “Steam Navigation at High 
Speeds ;” on Monday evening, August 13, at 8.30 p.m., a 
discourse by Professor J. Shield Nicholson, M.A., on 
**Historical Progress and Ideal Socialism ;” on Tuesday 
evening, August 14, ab 8 p.m., soirée; on Wednesday, 
August 15, the concluding general meeting will be held 
at 2,30 p.m. Tickets for the meeting may be obtained after 
July 23 by application to the offices of the Association, 
Burlington House, London, W 


In putting in the foundations of the Interstate Bridge 
across the Missouri River at Omaha, Nebraska, the water 
jet was used for sinking the piles with very great success. 
A special pile derrick was constructed of timber, its 
height being 80 ft., and its base measuring 22 ft. square. 
The derrick was fitted with a double-cylinder hoisting 
engine, and a steam pump which was capable of dis- 
charging 400 gallons per minute. Two dischar each 
2} in. in diameter, were clamped on either side of the! 





pile, and were fitted with cast-iron nozzles at their bottom 
ends, which curved in so as to discharge as near the centre 
line of the pile as possible. The piles dealt with were 
70 ft. long and from 16 in. to 24 in. in diameter at the 
butts, and 10 in. at the top. The maximum penetration 
was 50 ft., the material passed through being sand and 
silt, with occasional layers of gravel and clay, 12 in. to 
18 in. thick. In addition to the hydraulic gear, a hammer 
weighing 3000 lb. was also provided, and in starting to 
sink a pile this hammer was lowered, so as to just rest 
on top of the pile, its weight, however, being sustained 
by tackle. As the water cut away the stuff from 
below the pile, the latter was caused to sink by slacking 
off the tackle. If any obstruction was met with, the pile 
was drawn up 10 ft. or 15 feet, and additional pressure 
applied by the pump, after which the pile was lowered 
again. Two or three repetitions of this were usuall 

found sufficient. In several instances logs were met wit: 

10 ft. or 15 ft. below the surface, but these were generally 
so loosened by the water that the pile could be pulled into 
exact position and sunk past them. When no hard 
material was met with, the whole distance of 50 ft. was 
sunk in four to six minutes, but where the pile had to be 
hoisted three times the time required was eight minutes. 
Mr. C. E. yg ag. the engineer in charge, recom- 
mends that in this class of work 13 gallons per minute 
should be pum for every inch of diameter of pile, up 
to depths of 40 t., the rate to be increased to three gallons 


per inch of diameter per minute for every additional 
10 ft. of penetration. ith such a water supply he re- 
commends the following number and sizes of pipes : 
Pene- Size of Number Diameter 
tration. Pipe. of Pipes. of Nozzle, 
Ft. In. In. 
20 2 1 1 
30 2 1 it 
40 2: 2 1 
50 3 2 1 
60 2 2 i 





Prussian State Ratiways.—The administration of 
the Prussian State Railways has arranged fora supply 
of all the rails required by it during 1894 and 1895 at 
5l. 8s. per ton. Hitherto the price paid has been 5/. 11s. 
per ton. 





Cuicaco, BuRLINGTON, AND Quincy RamRoap.—The 
length of line in operation upon the Chicago, Burlington, 
and Quincy Railroad at the close of 1893 was 5596 miles, 
as compared with 5556 miles at the close of 1892. The 
rolling stock upon the system at the close of last year was 
as follows: Locomotives, 876; enger and combina- 
tion cars, 565 ; baggage, mail, and express cars, 174; din- 
ing cars, 11; office and pay cars, 11; way cars, 396 ; 
boarding cars, 15; wrecking cars, 9; box and mail cars, 
23,750; platform and coal cars, 6904; pile-drivers, 6; 
hand cars, 1465; and rubble and iron cars, 1201. The 
ratio of the working expenses to the traffic receipts last 
year was 68.37 per cent., as compared with 68.08 per cent. 
in 1892. Although the whole length of the system at the 
close of 1893 was 5596 miles, only 2974 miles were double 
track, viz.,in Illinois, 224 miles ; in Iowa, 884 miles ; and 
in Nebraska, 4} miles. 





Pig Iron Propuction.—The output of pig iron in the 
four principal industrial countries of the world—viz., 
Great Britain, the United States, Germany, and France— 
has appreciably increased during the last 10 years, although 
it is doubtful whether the production has not been over- 
done. In 1884 the aggregate outturn was 17,365,454 tons, 
of which 7,811,727 tons were made in Great Britain, 
4,097,868 tons in the United States, 3,600,612 tons in 
Germany, and 1,855,247 tons in France. In 1885 the 
British output stood at 7,415,469 tons, the American at 
4,044,526 tons, the German at 3,687,433 tons, and the 
French at 1,630,648 tons, making an aggregate of 
16,778,076 tons. In 1886 Great Britain made 7,009,754 
tons of pig iron, the United States 5,683,329 tons, 
Germany 3,528,658 tons, and France 1,516,574 tons, or 
17,738,315 tons in all. In 1887 British furnaces turned 
out 7,559,518 tons, American 6,417,148 tons, German 
4,023,953 tons, and French 1,567,622 tons, or 19,568,241 
tons in all. A British production of 7,998,969 tons was 
witnessed in 1888, while 6,489,738 tons were made in the 
United States, 4,229,484 tons in Germany, and 1,683,349 
tons in France, or 20,401,540 tons in all. In the follow- 
ing year the aggregate output rose to 22,036,450 tons, 
to which Great Britain contributed 8,322.324 tons, the 
United States 7,603,642 tons, Germany 4 387,504 tons, 
and France 1,722,480 tons. In 1890 the United States 
outstripped the United Kingdom in the production of 
pig iron, the British output falling to 7,875,130 tons, 
while the American increased to 9,202.703 tons ; Germany 
made 4,658,451 tons, and France 1,962,196 tons, carrying 
the aggregate outturn for the year to 23,698,480 tons. 
This was the maximum production attained in any one 
year during thedecade. In 1891 Great Britain only pro- 
duced 7,228,496 tons, the United States 8,279,870 tons, 
Germany 4,641,217 tons, and France 1,897,387 tons, or 
22,046,907 tons in all. In 1892 the British output further 
declined to 6,616,890 tons, while the United States made 
9,157,000 tons, Germany 4,793,003 tons, and France 
2.057,258 tons, making an aggregate of 22,624,151 tons. 
The output of 1893 in Great Britain was 6,829,841 tons ; 
in the United States, 7,124,502 tons; in Germany 
4,953,148 tons, and in France 2,032,567 tons, or 20,940,058 
tons in all. It will be seen that while there was a 
marked falling off in the American 
an increased output took in both Great Britain and 
Germany. The financial crisis in the United States 
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accounted, no doubt, for this result, 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINBBRING 
may now be addressed either direct to the publisher, Mr. C. R. 
JOHNSON, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
atreet, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiusy, 53, East 10th-street, New York, 
and Mr. H. V. Holmes, 44, Lakeside Building, Chicago. The 
prices of Subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 1l. 16s. Od.; for thick (ordinary) 
paper edition, 20. 0s. 6d., or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 


NOTICE. 

The attention of Readers and Advertisers is 
drawn to the alteration in the name of the 
Publisher of ENGINEERING. 

Owing to the retirement of Mr. Charles Gilbert, 
communications for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 





NOTICES OF MEETINGS. 

Tar InsmituTion oF Civ, ENaingers.— Ordinary meeting, 
Tuesday, May 8, at 8 p.m. Paper to be further discussed: 
“The Manufacture of Briquette Fuel,” by Mr. William Colquhoun, 
Assoc. M. Inst. C.E. Papers to be read, time permitting: ‘‘ Re- 
cent Types of Ferry Steamers,” by Mr. Andrew Brown, M. Inst. 
C.E. ‘* The Birkenhead Ferryboats, Wirral and Mersey,” by Mr. 
William Carson, M. Inst. C.E. ; and the last reception of the session 
by the President and Council. 
PuysicaL Society.—May 11. 1. On ‘ Electro-Magnetic Induc- 
tion in Plane Cylindrical and Spherical Current Sheets,” by Mr. 
G. H. Bryan, M.A. 2. On “‘ Dielectrics,” by Mr. R. Appleyard. 
Tue JuNIOR ENGINEERING Socitety.—Friday evening, May 11, at 
the Westminster Palace Hotel, at 8o’clock. Paper to be read and 
discussed: ‘‘ Engineering Experience at Sea,” by Mr. G. Lane, 
chief engineer, and Mr. J. Hawthorn, extra chief engineer. 
THE INSTITUTION OF ELECTRICAL ENGINBERS.—Meeting at the In- 
stitution of Civil Engineers, 25, Great George-street, Westminster, 
S.W. Thursday, May 10, ordinary general meeting at 8 p.m. 
“The Cost of Electrical Energy,” by Mr. R. E. Crompton, M. Inst. 
C.E., Vice-Presid Continuation of discussion. 
Society oF CHEMICAL INDUSTRY, LonDON Sxcrion. — At the 
Chemical Society’s Rooms, Burlington House, Monday, May 7, 
at 8 p.m. The following papers will be read: 1. “The Com- 
mercial Electrolysis of Fused Salts,” by Mr. Claude Vautin.” 2. 
‘*Testing of Hydraulic Cements,” by Messrs. W. H. Stanger, 
M. Inst. C.E., and Bertram Blount, F.I.C., F.C.S. 

Society or ENGINEERS.—Monday, May 7, at the Town Hall, 
Westminster. A pest will be read on ‘‘ A Deep Boring near 
Freistadt, Austria, by the Canadian System,” by Mr. R. Nelson 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside es may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute recularitv cannot be guarante 


Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to os early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m.on Wednesday after- 
noon in each week, 


The sole Agents for Advertisements from the Con- 
tinent of Europe and the French Colonies are the 
AGENCE HAVAS, 8, Place de la Bourse, Paris. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the publisher, 
_— free for Twelve Months at the following rates, payable in 
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All accounts are payable to ‘* ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 
Post Office Orders payable at Bedford-street, Strand, W.C. 
When foreign Subscriptions are sent by Post Office Orders 
advice should be sent to the Publisher. 


a and Colonial Subscribers receiving 
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Boyd. The chair will be taken at 7.30 p.m. precisely. 

Tus CHARTERED INSTITUTE OF PATENT AGENTS.—Wednesday, 
May 9, at 7.15 be 1. Paper by Mr. Lloyd Wise, President, on 
“‘Tne Present Position of the Profession.” 2. Paper by Mr. C. D. 
Abel, Vice-President, on ‘‘The True Position of Patent Agents 
relatively to Inventors.” 3. And, if time permit, to read and 
discuss a paper by Mr. P. Jensen, Fellow, on ‘‘The New Patent 
Law of Denmark.” 

RoyaL INSTITUTION OF GREAT BritAin.— Afternoon lectures next 
week, at three o’clock.—On Tuesday, May 8, Professor J. W. 
Judd, V.P.G.S., F.R.S., on ‘ Rubies; their Nature, Origin, and 
Metamorphoses.”’— On Thursday, May 10, Professor Dewar, M.A., 
LL.D., F.R.S., M.R.1., on ‘* The Solid and Liquid States of 
Matter.”—On Saturday, May 12, Captain Abney, C.B., D.C.L., 
F.R.S., M.R.L., on ** Colour Vision ” (the Tyndall lectures). 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Tuesday, May 8, at 7.45 p.m., in the Physical Lecture Hall of 
the Durham College of Science, Barras Bridge, Newcastle-upon- 
Tyne. Discussion on Mr. Arthur R. Liddell’s paper on ‘‘ Basis for 
Classification of Vessels Proportioned to their Strength to Resist 
Bending and Vibration ’’ will be concluded. 

Sooty or Arts.—Monday, May 7, at 8 p.m. Cantor lectures. 
“‘Typewriting Machines,” by Mr. Henry Charles Jenkins, A.M. 
Inst. C.E, Lecture I11.—Requirements that a Typewriting Ma- 
chine should meet—Later attempts to satisfy these—Type-Bar 
and Type-Wheel Machines—Keyboards and changes of ‘‘ Case” — 
Alignment—Supply of Ink to Type—Inspection of the Writing— 
Spacing of the Letters—Stenographic Machines.—Tuesday, May 8, 
at Sp.m. Applied Art Section. ‘‘Pewter,” by Mr. J. Starkie 
Gardner. Professor W. C. Roberts-Austen, C.B., F.R.S., will 
preside.—Wednesday, May 9, at 8 p.m. Twenty-first ordinary 
meeting. ‘‘ Telegraphs and Trade Routes in Persia,” by Colonel 
Wells. Sir Frederic J. Goldsmid, K.C.8.I., C.B., will preside. 
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ELECTRIC ENGINEERING IN THE 
LAW COURTS. 


ReceEntiy the Law Courts have been called upon 





: | to*settle several interesting points of law and fact 


in connection with electrical engineering, and it 
should be stated at the outset that the judges have 
in all cases shown a commendable acquaintance 
with the subject under review. On Saturday last 
Mr. Justice Kennedy delivered.a judgment of great 
perspicacity in relation to a point raised as to the 
relations between the inventors and proprietors of a 
duplex system of working cables—Messrs. John 
and Alexander Muirhead and Herbert Armand 
Taylor, and the Commercial Cable Company, who 
work the system under a licence of date January 2, 
1884. This grant was made ‘‘ for the whole period 
during which the patents shall last.” The invention 
was patented in 1876 in Britain, and in 1880 in 
America, the usual period being 14 years in 
Britain and 17 years in the States. This latter 
patent, therefore, would not lapse until Novem- 
ber 16, 1897, but the Cable Company refused 
to pay after the lapse of the British patent on 
July 1, 1891, basing their objection on the plea 
that the Muirhead patent, being a United States 
patent, was governed by American law, which 
enacted that ‘‘ every patent granted for an invention 
which has been previously patented in a foreign 
country shall be so limited as to expire at the same 
time with the foreign patent, or, if there be more 
than one, at the same time with the one having the 
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shortest term, and in no case shall it be in force 


more than seventeen years.” The question as to 
whether the American patent was the same as had 
been previously patented in a foreign country—in 
Britain—necessitated a comparison of the two. If 
similar, then the United States patent ceases con- 
currently with the 1876 British patent; but the 
plaintiffs plead, first as to law, that as between a 
patentee and a party charged with infringing the 
patent, the alleged infringer may, according to 
American law, succeed by proving that the Ameri- 
can patent has expired because of the expiration of 
a prior foreign patent granted for the same inven- 
tion, although the duration of the American patent 
has not been limited, as it ought to have been, upon 
its face to the duration of the foreign patent ; yet 
that line of defence is not open to a licensee as 
against his licensor, because to establish it the 
licensee had to attack the validity of the patent. 
The learned judge held that the plaintiffs’ view 
upon that point was wrong, and that the defendants 
were not estopped from setting up the defence that 
the American patent had expired with the English 
one of 1876, if those patents were the same in 
substance and effect. The further plea of the 
plaintiffs was as to fact—that the two patents 
were not the same, and the learned judge 
on examination of the evidence of experts was 
satisfied that the claim of the 1880 United States 
patent was one of the narrowest kind, and was for 
a particular combination only, although the ele- 
ments forming the combination may have been old. 
The working undoubtedly produced commercially 
better results than had ever been obtained under 
the 1876 British patent. Put shortly, the dis- 
tinctions seemed to him to consist in the method 
and means of adjustment—that was, the maintain- 
ing the proper balance. He was satisfied upon the 
expert evidence that the introduction of the ‘‘ three- 
terminal ” rheostat of low resistance placed at the 
apex of the bridge arms, and therefore, in such a 
position as not merely to afford an easy and suffi- 
cient means of varying the resistances so as to get 
the ratio which gave a balance, but also to main- 
tain the sum of the resistances of the two bridge 
arms constant, was a very important part of the 
1880 combination. His lordship was clearly of 
opinion that the patent of 1876 did not contain the 
same combination as was found in the American 
patent of 1880, and that in his opinion the latter 
was a good and novel patent. There would, there- 
fore, be judgment for the plaintiffs. 

In the two other cases affecting two of the elec- 
tric supply companies in London, the question was 
as to whether the working at the central stations 
interfered with the ordinary comfort of the in- 
habitants in adjacent buildings by reason of vibra- 
tion, noise, and atmospheric impurities. It has 
been established regarding statutory power* gene- 
rally, that where route or site, as in a railway, is 
prescribed by Parliament, there can be no compen- 
sation for such inconveniences where reasonable 
precaution is taken; but an electric light central 
station is not prescribed in the provisional order. 
Moreover, the provisional order in each case states 
that ‘‘nothing in this order shall exonerate the 
undertakers from any indictment or action, or any 
other proceedings for nuisance, in the event of any 
nuisance being caused by them.” The question, 
therefore, is one of fact. In the case of Wise and 
others against the Metropolitan Electric Suppl 
Company, Limited, the engineer, Mr. Frank 
Bailey, stated that after studying the vibrations he 
came to the conclusion that the only cause of vibra- 
tion wasthe presence of somesensitivecommunicating 
medium in the subsoil. Boreholes discovered that 
down to a depth of 25 ft. there was a spongy clay, 
more like mud, that at that depth there wasalayerof 
claystone, and under it hard, dry, blue clay, so that 
the engines were resting on a compressible bed. 
Columns were sunk to the hard clay, and tests 
showed that vibration could not be transmitted 
downwards. The material surrounding the columns 
did not keep them rigid, and two diagonal struts or 
raking piles on either side were sunk and tied 
together to secure rigidity. These remedial 
measures cost 2000/._ But Mr. Justice Stirling in 
giving judgment on Friday last refused to consider 
the plea of statutory immunity where reasonable 
precaution had been taken, and found in fact that 
the vibrations caused interfered with the comfort 
of residents in adjoining buildings. In respect, 
however, of the efforts being made, and that the 
case presented an engineering problem which was 
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apparently entirely new and very difficult, he 
considered that the company ought to have a 
fair opportunity of completing the remedial works 
upon which they were still engaged. He delayed 
the injunction for three months, and even then the 
injunction and inquiry as to damages would be 
confined to the subject of vibration. The defend- 
ants, moreover, are not precluded from applying, 
if necessary, for a further extension of time. 
The defendants are to pay the costs of the action. 
In the course of this case the phonograph was in- 
troduced into court, probably for the first time as 
a witness. Professor Silvanus Thompson made 
some experiments as to the effect of vibration on 
the houses, and for this purpose he had constructed 
an instrument for testing the strength and con- 
tinuity of the vibrations. This instrument consisted 
of a ball or marble supported upon a wire and fixed 
in contiguity toa sheet of glass. In order to record 
the beating of the ball upon the glass, the professor 
used a phonograph, which was produced in court, 
and his lordship was thus enabled to hear the exact 
result of the experiment. In the other case, against 
the City of London Electric Light Company, 
Limited, decided by Mr. Justice Kekewich on 
April 19, the plea of statutory authority was re- 
jected, so that an action at common law for nui- 
sance was permissible. The noise and vibration 
were proved, but his lordship refused to grant an 
injunction ; and the amount of damages takes the 
form of compensation for disturbance, and is sub- 
ject of inquiry. 





ROYAL SOCIETY SOIREE. 

Tue first soirée of the season given by the Royal 
Society took place at Burlington House last Wednes- 
day evening, under the presidency of Lord Kelvin. 
It was very numerously attended, there being pre- 
sent, among others, Sir Joseph Lister (foreign 
secretary), the Duke of Teck, Sir Frederic Leigh- 
ton, Sir F. Bramwell, Sir John Lubbock, Mr. 
Heneage, Earl Stanhope, Lord Knutsford, Mr. 
James Bryce, M.P., Mr. Justice Chitty, Mr. 
Justice Barnes, Mr. Justice Grantham, Mr. Justice 
Stirling, Mr. Justice North, Sir George Gabriel 
Stokes, Lord Kinnear, Lord Blythswood, Sir 
Anthony Hoskins, Sir Benjamin Baker, Sir John 
Kirk, and Sir Albert Rollit. 

As usual, there was a display of scientific appa- 
ratus to interest, and possibly amuse, the guests. 
Of late years the collection of apparatus has rather 
tended to get into a groove, the same subjects being 
represented on successive occasions. But on this 
evening fresh subjects were illustrated, and renewed 
interest excited by exhibits dealing with novel 
phases of science. In the meeting-room downstairs, 
where the lantern demonstrations take place, 
physical science gave place to the structure of fossil 
plants and the influence of environment upon the 
colours of certain lepidopterous larvee. The only 
exhibit that dealt at all with physical science 
was a display of magic mirrors made in England by 
Mr. J. W. Kearton. In these, various designs, 
both relief and intaglio, are produced on brass 
mirrors by rs with acid. The surface is then 

olished till the designs disappear, but on light 
neing reflected from the mirror on to a screen, the 
designs are seen, those originally in relief being 
depicted on the screen in shade, while intaglio 
designs show themselves in illuminated lines 
on a dark ground. The secretaries’ room on the 
ground floor was also used to contain exhibits, 
which is not usual. The principal object here was an 
artificial cable of the same capacity and conductor 
resistance as the Atlantic cable which is to be laid 
next July by the Telegraph Construction and 
Maintenance Company, that is, of 800 micro- 
farads capacity and 3350 B, A. units capacity. This 
cable is expected to have a speed of 50 words a 
minute, as compared with 25 or 30 words in exist- 
ing cables. In connection with it there was shown 
a new form of Lord Kelvin’s syphon recorder. In 
this the use of an electrostatic charge to force out 
the ink is done away with. Instead, the fine pen 
has a to-and-fro motion, due to an electro-magnet, 
which constantly lifts its point from the paper 
ribbon and replaces it. This exhibit was by Dr. 
Alexander Muirhead. Near to it was a Pittler 
lathe, which has already been described in these 
columns.* In this room also Mr. W. Worby Beau- 
mont showed models of his vibromotor. This is an 
apparatus by which rapid reciprocating motion can 





* See ENGINEERING, vol. lv., page 72, 





be obtained without imparting vibration to the frame 
of the machine or to the building in which it is 
contained. To this end thething which has to be 
reciprocated is attached to a rotating spindle carry- 
ing an unsymmetric weight. The usual crank and 
connecting-rod is dispensed with, and in place of it 
is used an unbalanced or eccentric weight of variable 
radius, which by reaction sets up vibration ; as it is 
attached only to the thing which has to be moved, 
vibration is confined to that. The appliance is 
specially useful in flour milling, gold milling, and 
sorting machinery. 

Passing upstairs to the officers’ room, there was 
shown a microscope arranged for photographing the 
specimens. It was the arrangement that was novel 
rather than the principle. Ona casting, like a 
lathe bed, was arranged a saddle carrying a turn- 
table. On this was mounted the microscope, with 
the oxyhydrogen lamp for illuminating the speci- 
men. In line with it was the camera, the ground 
glass being at the end of the bed about the height 
of the eye of the observer. Close to it was a hand- 
wheel by which the saddle could be moved back- 
wards and forwards, by aid of a leading screw, to 
bring the image to focus. Thus the taking of 
micro-photographs was rendered a simple operation. 
By rotating the turntable the microscope could be 
looked through directly, while it could be replaced 
by a photo-stereoscope or other instrument. This 
apparatus was the joint exhibit of Professor Hunter 
Stewart and Mr. Henry Cunynghame. Experi- 
ments in persistence in vision were shown by Mr. 
Eric S. Bruce, His apparatus comprised an optical 
lantern and a revolving lath, the image standing out 
clearly on the disc formed by the latter, while at the 
same time objects in the background could be dis- 
tinctly seen. ‘To compensate for the different speeds 
of various parts of the lath, it was coloured grey in 
the centre, gradually tapered off to white at the end. 
If the image covered a considerable part of the disc, 
there was a diminution of intensity towards those 
parts which impinged on the most rapidly moving 
parts of the screen. A very brilliant image, like a 
slot cut in an opaque plate, stood up in space ina 
striking way, and when the plate was moved the 
effect was enhanced. 

In the Council-room Professor J. Norman Lockyer 
showed the plans which form part of Mr. Willcock’s 
report on the Nile dams, the principal of which have 
lately been reproduced in ourcolumns. His object 
was to interest the learned societies in this country 
in making a survey of the length of ahundred miles 
or so of the river banks which will be submerged 
if the Assouan dam be built. There are a number 
of temples, in addition to Philz, that will be covered 
with water a part of the year, and at other times 
left with a coating of Nile slime. A Royal Society 
soirée would scarcely be complete without something 
from Mr. James Wimshurst. This year he comes 
with a very ingenious and practical device for tele- 
phonic communication between lightships and the 
shore. As most people know, if an_ electric 
cable be laid at the bottom of the sea, and the end 
carried on to a lightship, it will be twisted back- 
wards and forwards round the mooring cable in 
consequence of the swinging of the vessel at each 
tide, and ina short time it will be broken. Mr. 
Wimshurst obviates this difficulty by cutting his 
cable in two at the shackle between the cable and 
the mooring grapnel or mushroom, and bridging the 
interval by induction. The shore cable ends in a 
fine insulated coil of wire mounted on the pin of 
the shackle ; the ship cable is similarly terminated, 
and its coil is also mounted on the same pin. The 
two coils may be in jutxaposition, or be separated 
by a few inches, according to the mechanical necessi- 
ties of the case. If an alternating current be sent 
through the shore cable, it can be heard perfectly in 
a telephone on board ship, either as Morse signals 
or as a spoken telephonic message. Of course the 
system is applicable in other ways. Mr. Wimshurst 
suggests that it may be used in connection with 
mine fields and coast defence. In such case the 
shore cable would end with a coil on a chain con- 
nected to a buoy. By threading a coil over the 
chain and lowering it until it rested on the lower 
coil, a surveying or vedette party could communicate 
with the shore at any time. 

In the same room Mr. R. E. B. Crompton 
showed a number of electrically-heated soldering 
bits, and the display was rendered more interesting 
from the fact that such bits are actually used in 
his own works for sweating the connections to com- 
mutators. For this purpose the electric bit must 
be an immense improvement over the old one, which 





was constantly getting cold and needing to be 
changed. The electric bit can be kept on its work 
until the metal attains the temperature necessary 
to make the solder run. If the bit becomes cooled, 
the resistance of the conductor in it is reduced, 
and there is an augmented flow of current through 
it to raise the temperature. 

The place of honour was this year given to Sir 
David Salomon’s new phenomena in vacuum tubes. 
These were of a very interesting character, and 
were well worth a more prolonged and careful 
study than could be given them in a crowded 
assembly. The following account of the pheno- 
mena has been supplied to us : 

These experiments illustrate certain new pheno- 
mena, or phenomena which are believed to be new, 
in connection with the vacuum tubes. The experi- 
ments are shown with tubes containing exhausted 
air, and the current employed is an alternate one. 
Many of the phenomena require to be shown with 
very minute currents. In consequence of this 
method of working, it is probab'e that many of the 
effects now observed have been overlooked in the 
past. The chief phenomena may briefly be summed 
up as follows : 

1. In a large open tube bands are not formed 
throughout the length, but when small this is the 
case. Asthe current is increased, the bands appear 
to be repelled from the centre towards the elec- 
trodes until the bands disappear. But, if the cur- 
rent be made exceedingly small until the tube is 
dark, on placing the hand on the outside of the 
tube, thus making it into a condenser, the current 
will pass through the tube, the tube will light up, 
and bands will be produced. 

2. If ashort rod is supported in the centre of 
the tube and along its axis, these effects can be 
produced in a more marked manner. 

3. Two bright bands are formed on either side of 
a disc, and these bands are reproduced through- 
out the length of the free tube, the same distance 
apart as the bands on each side of the disc. 

4, A little rod suitably placed at one end of a 
tube will have bright bands produced at either end, 
and these bands will be repeated throughout the 
tube the same distance apart. 

5. Contractions or pierced screens, or any equi- 
valent arrangements, will produce the same effect 
as the little rod, the regulation being produced by 
the length of the contraction in one case, and by 
the distance of the pierced screen from its electrode 
in the other case, and so on. 

6. If the tubes are curved, the effects are the 
same. If a small tube has bulbs blown upon it 
throughout its length, bands will be formed only 
in the tube, and not in the bulbs. 

7. The ‘‘sticking” effect of the bands to the 
glass is shown in a sphere very clearly. A con- 
siderable amount of current has to be passed before 
any of the bands will leave the sides of the glass 
and take a position parallel to the equator of the 
sphere, the other bands appearing parabolic in 
section. 

8. Professor Crookes’ radiant matter tubes will 
give the same effects when a very minute current is 
passed, 

9. By altering the amount of current ina suitably 
arranged tube, it can be shown that, in general, the 
bright and dark bands are illusory, and that in 
reality the bright bands become so wide that they 
overlap ; and these overlaps, appearing double as 
bright as the other portions of the bands, give the 
impression that these are the bright bands, whereas 
they are the true positions of the dark bands. 

10. If, instead of the electrodes, in the above 
cases, inductive arrangements are employed, the 
same results follow. 

In the principal library Mr. Owen Glynne Jones 
showed absolute and relative viscosimeters. In the 
absolute viscosimeter small spheres of mercury, 
steel, or lead fall through a cylindrical column of 
the viscous liquid, and observations of their dia- 
meter, density, and limiting speed are sufficient to 
determine the required viscosity. Relative vis- 
cosities may be obtained by the use of sinkers that 
are not spherical, if no eddies are produced by their 
downward motion. At the next stand Professor 
Roberts-Austen showed a platinum-iridium pyro- 
meter attached to a dead-beat galvanometer. The 
movable part of the galvanometer bore a fine lever 
with an ink-pen which was made, once a ‘minute, 
to come in contact with a card on a revolving 
cylinder, and thus produce arecord of temperature. 
The principle of the platinum-iridium pyrometer 
has been several times explained in these columns. 
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Another form of electric pyrometer was shown by 
Mr. E. H. Griffiths. In this a coil of platinum wire 
inclosed in a porcelain tube is introduced into the 
vessel whose temperature is to be measured. A 
current is sent through the coil which forms one 
of the sides of a Wheatstone bridge, and the 
temperature is read off by aid of a slider moving 
over a resistance wire. It is in the arrange- 
ment of the bridge that the chief novelty occurs. 
On one side it is composed of two equal resistances, 
with the galvanometer connected to their junction. 
On the other side the pyrometer coil and its leads 
are in one arm, and a resistance and its leads 
in the other arm, both sets of leads being led 
to the pyrometer tubes, so that they are ex- 
posed to the same temperature. Between the 
two arms is a straight wire with a slider on it 
connected to the galvanometer needle. The balance 
is found by plugging the resistance as nearly as 
possible to the required amount, and reading off the 
remainder on a scale under the galvanometer 
needle. The indicator can be placed at any dis- 
tance from the temperature to be measured, and 
the readings are independent of changes of elec- 
tromotive force in the battery, owing to a second 
coil placed at right angles to the first on the galva- 
nometer, and traversed by the main current. 

The very difficult subject of mechanical integra- 
tion was exemplified in a model shown by the Rev. 
F. J. Smith. Two pulleys are situated side by 
side on a shaft, the one receiving and the other 
transmitting the power to be measured. These two 
pulleys are capable of being angularly displaced in 
relation to each other by the force passing through 
them, the movement being resisted by springs 
whose extension under given loads was known. 
The movement of these springs is conveyed to an 
index, from which the turning moment at any 
instant can be learned. To integrate the efforts 
a hemisphere was constantly driven from the ergo- 
meter shaft by a band. This hemisphere rotates 
constantly on a horizontal axis, but it can also 
be moved on a vertical axis by a connection 
from the index just referred to. The hemisphere 
rests in frictional contact with a cylinder on a hori- 
zontal axis, Now when no power is passing through 
the ergometer, the hemisphere rests with the end of 
its running axis against the cylinder, and conse- 
quently it does not transmit any motion to the 
latter. But as the force passed from one pulley to 
the other increases, the hemisphere is moved round 
its vertical axis, and contact is made between it and 
the cylinder on one of its circles of latitude, driving 
the cylinder faster or slower, according to the size 
of this circle. The cylinder is furnished with a 
counter, and in this way the power that is being 
transmitted is continually integrated. On the same 
stand there were several torsional ergometers, 
based on the principle of the torsion balance. 
The measuring apparatus is a long steel shaft 
through which the power is transmitted, and 
the angle through which it twists is the measure 
of the torque applied to it. Three methods are 
employed of measuring the angle of twist. The 
first depends on the phenomenon of the retention of 
an image by the organs of vision for a small frac- 
tion of a second. The second depends on the reversal 
of the image of a rotating object by means of a 
combination of mirrors rotating at half the angular 
velocity of the object, and in the same direction. 
The third is by the introduction of a parallel un- 
loaded shaft and differential gear. All these were 
carefully worked out, but are difficult to describe 
without diagrams. 

Professor Henrici showed again the harmonic 
analyser made by Herr G. Coradi, of Zurich. Since 
last year a glass sphere has been introduced, by 
which all slipping has been avoided and greater 
compactness obtained. We hope to deal further 
with this beautiful instrument in a future issue. 

Professor Silvanus Thompson had chosen the 
fascinating subject of polyphase electric currents 
as the basis of his demonstration, and drew crowds 
all the evening. The apparatus which created the 
greatest popular enthusiasm was a rotating mag- 
netic field wound on a Gramme ring and fed by 
three-phase currents. On this he had a porcelain 
plate, and any metal object placed on it imme- 
diately got into rapid rotation. Silver and copper 
eggs first rotated on their sides and then got up on 
end and spun on their longer axes. Keys rotated 
at an immense speed, and watches spun rapidly, 
though whether it was to their benefit was not at 
all certain. There was also on the table a ring 
transformer converting a three-phase current into 








an alternating current or into two alternating cur- 
rents in quadrature, and a mechanical model illus- 
trating the three-phase method of transmitting 
power. 

Among the mechanical apparatus was an air 
pump exhibited by Mr. H. A. Fleuss, and con- 
structed by the Pulsometer Engineering Company. 
It was shown that this pump would produce a 
vacuum comparable with that obtained by a 
Sprengel pump, and without the presence of mer- 
cury vapour. It is a piston pump with metallic 
valves, the clearances, valves, and piston being 
flooded with a heavy oil that prevents leakage. 
Two such pumps working in series will reduce air 
pressure to one-thousandth of a millimetre. At 
the soirée the small pump shown exhausted a 
vacuum tube in one minute to such a degree that 
the spark was completely stopped across a gap 
of about a millimetre, preferring to leap two 
inches in air instead. These pumps are made 
in sizes up to a capacity of 100 cubic feet per 
minute, and should find a large field in the manu- 
facture of incandescence lamps and similar purposes. 
It is stated that wear in the piston or valves does 
not affect the vacuum obtainable. Mr. Killingworth 
Hedges showed a method, invented by Mr. Alley, of 
transmitting force byspheres or discs, claimed by him 
to be specially applicable for use on shipboard. A 
tube connects the two places between which the force 
is to be transmitted, passing round curves, and up 
and down in the same way ashydraulic pipe. This 
pipe is filled with spheres of steel, and a pressure 
exercised on one end of the column is immediately 
transmitted to the other end. The return motion 
is by a spring or some such means. 

Mr. Joseph Gould showed a twin elliptical pendu- 
lum by which he constantly produced figures of won- 
derful beauty and amazing variety. A table was sus- 
pended by a wooden pendulum of some 8 ft. or 10 ft. 
in length, and carried the card on which the figures 
were drawn. Below the table, and connected with 
it, was a short adjustable elliptical pendulum of 
considerable weight. These two pendulums were 
capable of independent motion, and the two motions 
were impressed on the table, which moved a card 
under a stationary pen carried by an arm from a 
fixed bracket. Notwo patterns were exactly alike, 
and their complexity and beauty of form were 
greatly admired. 

M. Henri Moissan showed, through Professor 
Dunstan, his electric furnace, but not in action. 
Mr. A. E. Tutton had on view a spectroscope with 
the eye-piece replaced by a second slit for the pur- 
pose of illuminating crystals with monochromatic 
light of any desired colour. The various colours 
are made to pass this selecting slit by rotation of 
the dispersive apparatus. He had also an appa- 
ratus by which crystals can be held in any position 
for grinding section plates. Mr. Henry Wilde 
showed a model of the earth in which the changes 
in magnetic declination and dip at various spots are 
produced by the gradual rotation of an inner globe 
wound with electric conductors. 

Naturally there were many exhibits of great 
interest that do not come within our sphere, such 
as antiquities from Arabia, models of entrench- 
ments in the bronze age, fragments of early animals 
and reptiles, specimens of crystals, biological 
examples, specimens demonstrating phenomena of 
chemiotaxis in inflammation, and many others. 
These we must pass over, merely adding that the 
soirée was entirely successful, and that the exhibits 
were exceedingly well chosen, and covered a wide 
range of thought and experiments. 





THE COST OF ELECTRIC ENERGY. 

At a meeting of the Institution of Electrical 
Engineers, held at 25, Great George-street, on 
Thursday, April 26, an exhaustive and very interest- 
ing paper on the cost of electrical energy was read 
by Mr. R. E. Crompton. In commencing his paper 
Mr. Crompton said that his observations would be 
addressed mainly to the engineers who designed 
and worked electrical supply plant. The whole of 
this plant he would refer to briefly as the ‘‘ works,” 
and he should deal only with those works in which 
the energy was obtained from steam. The total 
cost of such works to the consumer might be grouped 
under four main heads, viz., works, cost, mainten- 
ance, management, and profit, and these, again, could 
be conveniently subdivided into 12 sub-heads, as 
indicated by the annexed diagram. Of these sub- 
heads those connected with the management were 
beyond the control of the engineer. Mr. Crompton 





assumed an ideal works, designed for the most 
economical production of 5,000,000 units of energy 
per annum, and for its distribution to the users under 
average conditions. Froma study of the capital ac- 
countof existing companies, he had found that a com- 
plete ‘‘ works” for this output could certainly be 
equipped for a sum notexceeding 500,000/.,or 2s. per 
unit per annum. Such a works he thought should 
be able to pay an average of 7 per cent. on all its 
capital, which would require a clear annual profit of 
35,000/., or 1.68d. per unit sold. The management 
expenses should not exceed 9000/. a year, or .42d. 
per unit; hence to provide for these two items alone 


Total Lost lo consumer 
Works cost Maintenance Management Profit 
ial a: ‘$: 
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the consumer must pay 2.ld. per unit. These 
figures were, he thought, certain to be reached in 
the course of a few years, but they were beyond the 
control of the engineer ; and he now wished to con- 
sider if within the next few years the present works 
cost and maintenance could so be reduced as to 
allow of the energy being sold to the public at the 
low figure of 3d. per unit. Mr. Swinburne had 
stated that electric energy, where the demand was 
continuous, as in electro - metallurgic processes, 
could be supplied at }d. per unit, and where cheap 
fuel was available he believed Mr. Swinburne was 
right. In electric lighting, however, the conditions 
were different, as for many years to come the load 
factors of works for general supply would not much 
exceed 20, and at the present time the average of 
London stations was much below this. With a 
load factor of 20 the maintenance charges per unit 
were nearly five times as great as for a continuous 
supply. Still, taking all this into account, he thought 
that the following figures might be reached at no 
distant period : 


Works Cost : 
Cost per Unit Sold. d. d. 
1. Fuel — 2.5 Ib. Welsh coal 
at 20s. aay aia aa 0.27 
2. Water ... pee <a dia 0.01 
3. Petty stores ... pee . 0.02 
4, ages ... a Ses “3 0.10 
5. Superintendence _... has 0.10 
Total works cos — 0.50 
Maintenance ; 
6. Material on repairs ... po 0.20 
7. Wages on repairs... aa 0.15 
8. Superintendence _... Pr 0.05 
— 0.40 
9. 
» Management ... zs a 0.42 
eS ee, oy, 1.68 
3.00 


Working expenses, 44 per cent. of receipts. 


With regard to the first item of the above 
Table, Professor Kennedy had remarked, and 
he thought rightly, that its importance was to 
be measured not merely by the money spent 
on the fuel itself, but by the increased size 
of the plant necessary where it was unecono- 
mically used, owing to which almost every other cost 
item was alsoaffected. In the early days of electric 
lighting the quantity of fuel needed per unit sup- 
plied was much underestimated. Thus, in 1883, a 
steam plant could be obtained using less than 24 lb. 
of good coal per indicated horse-power, and having 
a mechanical efficiency of at least 85 per cent. At 
the same time dynamos could be obtained having 
85 per cent. efficiency. Thus, taking the distribu- 
tion losses at 15 per cent., it was thought that the 
fuel bill should not exceed 54 1b. Experience soon 
showed that this figure was nowhere approached, 
and in 1888 the average of the various central 
stations was 24 1b. of good Welsh coal per unit. 
At that time he had suggested that this figure might 
be reduced to 5? lb., but his views were not then 
accepted by practical engineers in charge of supply 
works. Even so late as 1891 Mr. Raworth had 
stated, to his knowledge, that 19 lb. to 20 Ib. of coal 
per unit werecommonly required, and that the figures 
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of 7.9 Ib. to 6.5 1b. per unit, then given by Mr. 
Crompton as those for the best months at the Ken- 
sington and St. James's stations respectively, opened 
up a prospect of a new era for shareholders in those 
companies. Since 1891 these figures had been still 
further improved, and during the winter months a 
fuel consumption of under 5 lb. per unit sold had 
been several times recorded. 

In forming his ideal estimate of 24 lb. of Welsh 
coal per unit sold, he had taken the calorific value 
of Welsh coal as deJivered in London at 14,500 
British thermal units per pound. With suitable 
feed-heaters, boilers could now be obtained giving 
an evaporation of 12 lb. of water at a pressure of 
150 lb. per square inch. The loss due to irregular 
working and banking of fires could, he thought, be 
so reduced that 24 lb. of coal would, in regular work- 
ing, evaporate 25 lb. of water. Condensing steam 
engines using not more than 12 1b. of steam per indi- 
cated horse-powerat from three-quarter to full load, 
and not more than 13 lb. of steam at from half to 
three-quarter load, could now be made. To these en- 
gines dynamos could be coupled of such efficiency 
that a unit could be obtained for an average of 20 1b. 
of steam during the time the engines were actually 
at work. The margin between this figure and the 
25 lb. per unit sold, allowed in his estimate, would 
allow for a loss of 10 per cent. of the steam evapo- 
rated through condensation, &c., and of a further 
10 per cent. loss of the energy in the distribution. 

The boilers which had hitherto been used in 
supply works had either been of the locomotive 
marine or semi-marine, or Babcock and Wilcox 
type, or the Lancashire type. He had himself put 
down some large lecomotive boilers at the Vic- 
toria Station of the London, Chatham, and Dover 
Railway in 1883. In most respects these boilers 
had proved satisfactory, but the level of the grate 
bara being much below the level of the fire-doors, 
made clinkering difticult, and with certain coals the 
evaporative efficiency was accordingly much re- 
duced. In practice the boilers evaporated about 
7 lb. of water per pound of coal, as taken from the 
monthly bills. It was, moreover, difficult to bank 
the fires properly in this type of boiler, which was 
also more costly to maintain than othertypes. The 
fire-door ring was apt to give trouble from leakage, 
and a great deal of space had to be wasted in order 
to give access to the smokebox end for tube-sweep- 
ing purposes. The marine type had been used in a 
few instances, and was highly economical, but 
was rather costly to construct. A modification of 
this type had been introduced by Messrs. Davey, 
Paxman, and others, in which the flues were carried 
right through from front to back, the end of the 
combustion chamber being then of brickwork. 
This type was very simple and easily repaired ; the 
‘* dry back” acted as a very good smoke preventer, 
so that Midland steam coals could be used without 
producing smoke. The sole fault of the boiler, 
and that of a minor character, was the awkward 
position of the smoke-box over the fire-door. 

His own experience of the Babcock and Wilcox 
boilers had been altogether satisfactory, and he 
believed that the best efficiency yet attained in 
supply works had been with this type. The modi- 
fications recently introduced had made them not 
only economical in full load tests, but had also 
rendered the amount of fuel used when the fires 
were banked very small. His own experience had 
been obtained with Welsh coal as a fuel, but with 
smoke-producing coals it had been asserted that 
soot was deposited in the tubes, thus reducing the 
evaporative efticiency. The makers, he understood, 
had now introduced special means for getting over 
this difficulty. The chief refinements introduced 
by those who used these boilers had been in the 
means of regulating the air supply with great 
nicety. It was essential that the fire-tile bridges 
of these boilers should be maintained, and that the 
boiler should be kept perfectly clean. By the use 
of suitable boiler fluids, and by frequently blowing 
off at the surface as well as at the lower cocks, it 
was possible to maintain these boilers as free from 
scale as when new. 

It had often been claimed for Lancashire boilers 
that their evaporative efficiency was the highest of 
any type, and the cost of maintenance the lowest. 
He thought the latter claim was better founded 
than the former. The boilers were easy to clean, 
and at low pressure the repair account was small, 
but there had been no extended experience with 
them at high pressures. The economy of the 
boilers had been overrated ; they had been used 
mainly in the Midland and northern counties, 





where fuel was cheap and black smoke was not 
objected to. The boiler was only economical when 
used in connection with an economiser, as the fur- 
nace gases left the boiler at about 700 deg. Fahr., 
instead of at a temperature but little higher than 
of the steam, as in the boilers previously considered. 
He had, however, found that by using very great 
care the efliciency on test could be made as high 
as that of any other boiler, but this could not be 
maintained, and for even a fair efficiency in ordi- 
nary working a highly trained stoker was required. 
In certain places where inferior fuel could be ob- 
tained very cheaply, it paid to equip boilers with 
special stoking plant to deal with such. Hitherto 
Lancashire boilers have usually been adopted in such 


the cheapness of the fuel had led engineers in many 
cases to neglect refinements by which it could be 
economised, so that instances could be given in 
which the fuel cost per unit had been even greater 
than in the best London work where a high-priced 
fuel was economically used. 

In the annexed Table he had collected together 
a results obtained with various types at test 
trials. 


Pounds of | 











Fuel Used. | Water 
Evaporated. 
By Whom i See Wh ee 
Carried Our wether ss ii a 
g ¢ |B. ie8| 
& a |*8/55) 2 
-% >  — | re} 2 
; 4 |8a\8.i 2 
A oS js" la” m 
| pe 
J. F. Cros- Lancashire |Lofthouse 12,875 7.74 66.5 
land un- 
screened 
nuts 
Ditto With Ditto 12,723 | 10.05, 9.3 76.3 


McPhail & 
Simpson’s 
superheater 
J. Holliday, Perret’s | Welsh 16,734 | 9.96) 9.2 65.9 
at Messrs. grate with | small | 
Bryan Don- Lancashire 


kin’s Works 

Ditto Ditto Cokedust 8,400 | 6.02) 5.5 69.3 
Prof. Robin- Babcock & , Welsh 15,000 | 11.9 11.0 | 76.5 
son, at St. Wilcox | 
Pancras . 
Prof. Ken- Marine type) Coke 12,120 7.91; 7.3 63.0 
nedy, a ; 
Glasgow 


Prof. Ken- Semi-marine,) Welsh 14,866 | 12.2 | 11.25 780 
— at type 


Prof. Ken- Thornycroft Welsh 14,900 | 13.4 12.4 | 83.8 
nedy, Nov. water-tube 
26, 1888 boiler 


| 


With coal containing a large percentage of hydro- 
gen the air supply had to be regulated with the 
greatest nicety, if the fuel was to be economically 
used. Inshort, he was convinced that boiler losses 
were usually very much greater than engineers in 
general were disposed to believe. 

In accordance with others, he was disposed to be- 
lieve that one of the best methods of meeting a 
short period of heavy load was by the use of forced 
draught on the closed ashpit system, by means of 
which the output of the boilers might for a short 

riod be increased by 50 per cent., and the losses 

ue to lighting up extra boilers for these short 
periods might be diminished. Another plan would 
be to use liquid fuel for these short periods, 
as adopted by Mr. Holden on some of the Great 
Eastern locomotives. Such fuel could easily be 
stored in underground tanks. It had been asserted 
in The Engineer that existing types of water-tube 
boilers could not be forced without the production 
of wet steam, but his own experience with Babcock 
and Wilcox boilers showed this to be a misstate- 
ment, even when the boilers were forced 50 per 
cent. above the guaranteed duty. In sum, he 
thought that there was a fair prospect of obtaining 
in the future an all-round duty of 10 lb. of water 
evaporated at 150 lb. per square inch per pound of 
Welsh coal. 

In endeavouring to arrive at the actual cost of 
fuel, stores, labour, and salaries, the figures supplied 
to the Board of Trade by the existing companies 
had been carefully studied, but the drawing up of 
comparative Tables was by no meanseasy. Through 
the kindness of the engineers in charge Mr. Crompton 
had, however, been able in many cases to correct and 
supplement the information obtained from the above 
returns, though, in certain instances, assistance had 


cases, but with only indifferent results. Indeed, | ,, 


himself, such works had, if anything, been favoured. 
The following Table gives the figures finally arrived 
at: 
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From the above it appears that in general the 
alternating plants are rope or belt driven, whilst 
the continuous current systems are direct driven. 
The efticiency of distribution on the former averages 
66 per cent., and in the latter, excluding the two 
wire systems, about 86 per cent. The fuel used 
per unit is, on the average, about 43 per cent. 
greater on the rope-driven plants. When, in laying 
out the Vienna station eight years ago, Mr. Cromp- 
ton had recommended that the 1200 horse-power 
load should be divided amongst eight steam dynamos 
coupled direct to high-speed engines, he stood 
almost alone, and most engineers thought slow- 
speed, long-stroke engines were essential for eco- 
nomical working. Since then, Mr. Willans had 
shown that, as the principal enemy to economy 
in steam engines was initial condensation, good 
results could be obtained by reducing the time 
during which the cylinder surfaces were exposed 
to the exhaust, i.c., by adopting rapidly revolving 
short-stroke engines. The efficiency of the direct 
E.H.P. jaa 
LH.P.’ 
now reached 88 per cent. in one instance, and in 
general one of 86 per cent. could be guaranteed at 
full loads, and of 80 per cent. at half loads. With 
the rope-driven plants it was difficult to obtain an 
efficiency of 78 per cent. at full load, and at 70 per 
cent. at half load with ordinary slide valve engines, 
though with Corliss engines these figures might be 
increased to 80 and 73 per cent. respectively. In 
his paper on ‘‘ The Liverpool Overhead Railway,” 
Mr. Parker had, it was true, claimed very high 
results, but he did not think any one who hadstudied 
the subject could accept his figures. 

The main cause in the difference in fuel consump- 
tion shown in the above Table was, Mr. Crompton 
thought, due to the fact that the engines at the 
different stations were being run at very different 
load factors, and a low load factor told more against a 
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ascertain the load factors under which they worked. 
It was more difficult to run engines driving alter- 
nators at a high load factor than those driving 
direct current plant. In the latter case the engine- 
men had only one order to observe, viz., to 
keep their engines as fully loaded as_ possible 
on a rising load, not to start an additional set 
until those previously running were considerably 
overloaded, and on a falling load to shut down 
the sets at the earliest possible moment, even if 
this left the remaining sets considerably overloaded 
for some time. Unless these rules were attended 
to, the steam consumption could not be expected 
to be less than 50 1b. per unit. Losses from leak- 
age at steam joints and from condensation might 
amount to a considerable quantity in the 24 hours. 
By superheating the steam after leaving the boiler, 
condensation might be reduced, and he understood 
that a satisfactory superheater for high-pressure 
steam had been introduced by Messrs. McPhail and 
Simpson. The more extended use of condensing 
plant would also tend to economy. The feed water 
from the condensers must, however, be perfectly 
freed from oil, or bad scaling might arise. The 
steam feed pumps commonly used were very 
wasteful of steam, and at Chelmsford they had 
been replaced with advantage by electric pumps. 

With respect to the distribution efficiency, there 
was no doubt that in some cases the high fuel re- 
turns were due to this being low. On the direct- 
current system it would be seen that the figure 
varied between 85 and 914 per cent., whilst on the 
converter system it varied between 60 and 82 per 
cent. The figures for the first system could not, he 
thought, be economically improved, and, indeed, 
American authorities stated that it was already too 
high for economy, and that it would pay better to 
use less copper and put up with a lower efficiency. 

During the past few years the ‘‘stores ” item had 
been greatly reduced at central stations. At Kensing- 
ton Court it had in certain months only been .025d. 
per unit sold, and even this would be reduced as 
the load factor improved. The closed type of 
engine was in particular very economical in this 
matter. At Vienna an open type compound engine 
was found to use 16 times as much oil as a Willans 
engine of equal power. The items of wages and 
superintendence had also been decreased, but the 
lowest figure yet reached was .38d. per unit sold, or 
nearly double his ideal figure. It was, however, 
certainly less for direct-driven than for rope-driven 
plants, and by the adoption of storage he thought 
it could be still further reduced. 

The question of maintenance required much con- 
sideration, as opinions varied widely. Mr. Cromp- 
ton, however, gave in the annexed Table the actual 
sums expended under this head at the works of the 
Kensington and Knightsbridge Company during 
the past four years : 
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The sums in question included considerable 
amounts expended in the improvement of the plant, 
which, strictly speaking, should rather be charged 
to capital account. The plant had now been in use for 
seven years, and the figures given had reference to 
the last four of these. They had sufficed to main- 
tain the plant in absolutely as good order as when 
first put down, and he thought they would not be 
increased in the future. Thus he thought the 
80001. per annum, corresponding to 0.4d. per unit, 
which he had allowed for in his ideal station, would 
suffice to keep the entire plant in proper working 
order indefinitely. 

In concluding his paper Mr. Crompton expressed 
the hope that the points he had advanced would be 
discussed by those most competent to doso, viz., by 
the resident engineers of the electric supply works, 
to whose efforts they were indebted for the marked 
advance in economy which had lately been exhibited 
inthe working of electric supply stations. Alto- 
gether Mr. ew memoir forms a most sug- 
gestive and valuable summary of information bear- 











ing on the economical working of electric lighting 
stations, and we trust that the adjourned discussion 
upon it, which will take place on Thursday evening 
next, will add still more to our available data. 


THE IRON AND STEEL INSTITUTE. 

THE annual spring meeting of the Iron and Steel 
Institute commenced on Wednesday last, and was 
continued over yesterday under the chairmanship 
of the President, Mr. E. Windsor Richards. The 
meeting was held, according to custom, in the 
theatre of the Institution of Ciril Engineers, by 
courtesy of the Council of the latter society. 





REPORT OF THE COUNCIL. 


After the usual formal proceedings had been 
transacted, Mr. Bennett H. Brough, the secretary, 
proceeded to read the report of the Council for the 
past year. From this it would appear that the In- 
stitute continues to grow and prosper, as 49 names 
were added to the register last year, whilst there 
were no less than 72 names submitted for ballot at 
the meeting now under consideration. Reference 
was made to the meetings of last year, especially 
that held in Darlington, which was certainly 
one of the pleasantest and most successful of the 
country gatherings held for many years past, the 
whole of the arrangements being of a most har- 
monious and satisfactory nature. Two volumes of the 
Journal of the Institute were published last year, con- 
taining together no less than 1063 pages of letter- 
press and 45 plates. The editing of this important 
work is no light matter, and the Institute is cer- 
tainly to be congratulated on the manner in which 
the work is carried out. The incorporation in the 
Journal of the excellent description of the Consett 
lron Works, and of Mr. Hadfield’s admirable report 
on the Chicago Exhibition, add greatly to the value 
of the publication. It is also satisfactory. to notice 
that the accommodation in the library for books has 
had to be enlarged, there being now over 3000 
volumes. 

In moving the adoption of the Report of the 
Council, the President made reference to 


THe ScumMER MEETING, 

which is to be held this year in Belgium, members 
assembling in Brussels on Monday, August 20, and 
the meeting extending until the Friday following, 
so that the journey back to England may be made 
on Saturday, August 25. Extensive arrangements 
have been made for visits to various works in dif- 
ferent parts of the country. The President also 
made reference to the indebtedness of the Institute 
to the Institution of Civil Engineers for the 
courtesy always extended in the use of the theatre 
in which the meetings were held. In connection 
with this subject, Mr. Windsor Richards said that 
members would hear with great regret that Mr. 
James Forrest, the secretary of the Institution 
whose guests they were, was unhappily confined to 
his house by illness. The Council of the Institute 
had devoted a sum of money to be devoted to the 
purchase of a testimonial for Mr. Forrest, which 
would be a means of conveying to him the apprecia- 
tion of the Iron and Steel Institute of his many 
acts of courtesy during the long period that they 
had enjoyed the hospitality of the parent Institu- 
tion. He then called on the treasurer to make 


THe ANNUAL FINANCIAL STATEMENT. 


Mr. Dale, in reply, said that the balance of 
expenditure over receipts amounted to 3101. 4s. 2d. 
This excess in outgoings, he explained, was 
abnormal, although a similar state of things had 
occurred in the previous year. Then the deficit 
was due to the publication of the volume containing 
the proceedings of the American meeting. This 
was a large book, and had cost over 9001. In the 
accounts under review there was also an unusual 
charge on the funds of the society owing to the 
presentation of a sum of 9501. to the late secretary, 
which, the President said, *‘you have already autho- 
rised.”” As these extraordinary charges were not 
likely to be repeated, the financial state of the 
Institute might be looked on as satisfactory, as 
showing an excess of income over normal expendi- 
ture of about 600/. 

Some other formal business having been trans- 
acted, the President next presented 


THe BessEMER GOLD MEDAL 


for 1894 to Mr. John Gjers, of Middlesbrough, 
one of the original members of the Institute, “in 


recognition of his great services to the iron and 
steel industries.” 

In presenting the medal to Mr. Gjers, the Pre- 
sident said that Sir Henry Bessemer, who was 
present, would have liked to have said a few words 
assuring the meeting of his approval of the choice 
which the Council had made of the recipient of the 
medal for this year, but his doctor had absolutely 
prohibited him speaking in public at ail. Address- 
ing Mr. Gjers, Mr. Windsor Richards said that he 
(Mr. Gjers) had been actively engaged in iron and 
steel manufacture in the Middlesbrough district 
since 1865, and in 1870 he had laid out the Ayre- 
some works. The President also referred to the 
inventions of Mr. Gjers in connection with the iron 
and steel industry. Amongst these he mentioned 
the circular calcining kiln, which was a great im- 
provement on the then existing types, the pneu- 
matic hoist for lifting materials to the furnace top, 
the quick-running blast engine, now generally 
adopted, and the iron pipe hot-air stove, which 
was a well-considered device, and which brought 
the temperature of blast up to 1000 deg., then con- 
sidered a high temperature. In laying out the 
Darlington works Mr. Richards said Mr. Gijers 
had utilised the experience he had gained during 
many years, and here he had introduced the soaking 
pits which had made his name known wherever 
steel ingots were produced. Since the Darlington 
pits were laid down, one million tons of ingots had 
passed through these pits. The saving in fuel which 
this represented it would be difficult to estimate. 
All these things the Council had remembered, and 
had concluded that the author of so many improve- 
ments in steel manufacture deserved that recog- 
nition of his services which the presentation of the 
Bessemer medal conveyed. 

Mr. Gjers thanked the President, Sir Henry 
Bessemer, and the Council, for the honour they 
had done him. He said that this was the second 
time the Bessemer medal had been presented to 
a naturalised British subject. He was Swedish 
born, but had passed the greater part of his life in 
England, having come to this country in 1854. In 
1855 he was appointed to a position of trust in the 
Ormesby Works by the late Mr. A. P. Cochrane, 
as manager of the blast furnaces. He thought it 
fortunate that Mr. Cochrane’s eldest son was the 
present Mr. Charles Cochrane, for he owed much 
of his success in life to the example of his old 
emyloyer and friend, Mr. Charles Cochrane. 


Tuer PRESIDENT’S ADDRESS. 


Mr. Windsor Richards next read his presidential 
address, and commenced by referring back to the 
address of the late Dr. Percy in 1886, wherein 
it was pointed out that there was universal depres- 
sion in the iron and steel industries, due to over- 
production. The learned doctor then said that 
either consumption must increase or production 
must be limited. Our own country, the address 

inted out, is too small to keep our immense estab- 
ishments occupied ; we have lost the greater part 
of the Continental trade owing to protective tariffs, 
and we have anxiously to look abroad for fresh 
fields. During the whole of last year the depres- 
sion was so great that there was little encourage- 
ment to spend money to improve either processes 
or machinery, and therefore the President had 
little in this direction to which he could call atten- 
tion. Under these circumstances he proposed 
deviating somewhat from the_ beaten track of 
presidential addresses, and in his subsequent 
remarks he referred largely to the economical 
aspect of the iron and steel industry. 

The two years of Dr. Percy’s presidency were 
known as ‘‘those of great depression.” The pro- 
duction of Bessemer steel rails in 1855 was 706,583 
tons, and in 1886 it increased to 730,343 tons ; 
whereas in 1893 the figures were reduced to 579,386 
tons. This latter figure was less than for many 
preceding years, except the previous year, when 
the production was 43,550 tons lower than in 1893. 
Theprice of rails, whichin 1886 was 4/.13s.10d. per ton 
in England, had fallen, in some instances, to 3/. 12s. 
in 1893. The figures which the President quoted 
required to be explained in some way, and it was an 
important question to the country whether the re- 
striction in price and production was due to any 
degradation of quality or to increased cost of manu- 
facture. Mr. Windsor Richards’ own conviction, 
founded on observations he had made, was that the 
metallurgists and manufacturers of this country still 
hold theirown in the foremost position amongst those 





of the world, and that we had not suffered through 
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any falling away in these respects. The loss of our 
Continental trade was not, he said, due to want of 
skill and knowledge, but to the protective tariffs of 
foreign countries. This operated against us in two 
ways: Firstly, the prohibition due to the high 
duties ; and, secondly, the high prices obtained by 
foreign competitors in their own trade enabled them 
to quote very low prices for their foreign orders 
when in competition with us. The circumstance 
might seem an economic heresy, but it was to be 
remembered that a large production was necessary 
in order to work with economy. Notwith- 
standing the greatly disadvantageous conditions, 
English manufacturers have several times obtained 
orders for rails, to be delivered on the Continent, 
at prices which have shown some profit ; but here, 
again, another difficulty has arisen, for the foreign 
purchasing railways have lately, after receiving 
tenders from British manufacturers, allowed their 
own countrymen to amend their offers, and so come 
below the British quotations. 

The President described this as ‘‘unfair com- 
petition ;” certainly it is not ‘‘ fair” in the sense 
of being impartial or generous ; but unfortunately 
these characteristics do not always occupy a pro- 
minent position in the code which governs com- 
mercial transactions, either national or inter- 
national. The address gave the following instance 
of a proceeding of this nature. In January last an 
English firm tendered for steel rails for Oldenburg, 
to be delivered at 109 marks per 1000 kilogrammes, 
whilst the lowest offer from a German house was 
114 marks per 1000 kilogrammes. Ultimately the 
order was given to the German firm at the 
English price. The instructive part of this trans- 
action is that if the German firm had been tendering 
for delivery in England the price would have been 
3l, 15s. per ton, whilst in the case of the English firm 
tendering to Germany an import duty of 11. 5s. 6d. 
per ton had to be added, as well as the cost of 
carriage. Of course there is another way of look- 
ing at this question, and which the address did not 
put forward. One school of economists might say 
that this ‘‘ unfair competition” is a very generous 
way the German nation has of paying part of the 
cost of rails used on English railways. That, how- 
ever, is not likely to be the English steel-maker’s 
view, and perhaps considerations of generosity, or 
even fairness—otherwise than as common honesty 
—are best left out of sight in considering these 
matters. 

Turning to a consideration of the way of meeting 
this crushing competition, the President said that we 
had been repeatedly advised to adopt better labour- 
saving methods, and to afford more thorough tech- 
nical education. We have, the President said, con- 
tinually advanced in these methods, and are doing 
all that lies in our power, but much yet remains to 
be done; but would technical education avail 
against the unfair conditions he had pointed out? 
Never since the organisation of the Institute had 
the metallurgist experienced a more difticult time 
than the depression we are now passing through ; 
and added to the commercial troubles are constant 
demands from workmen for higher wages and 
fewer hours of work. We may well look anxiously 
round for new markets. Great hopes are, the 
address went on to say, entertained that the tariff 
laws in America will be improved in our 
favour, so that we shall be able to resume 
delivery of iron and steel in the United States. 
But American legislators know that their own 
industries must first be fostered, and employment 
found for their own people. We may be perfectly 
assured that they will legislate in that Sivestion 
rather than in favour of any other country to the 
detriment of their own. America has experienced 
a far greater depression than we have, and it would 
be useless to look to the United States for relief ; 
neither must we look to Continental nations, as 
they are well able to suppy themselves, and if 
present tariffs are not sufficient to keep out our 
productions, they will be increased. Our thoughts 
must, therefore, go out to our own possessions, and 
it was the duty of our legislators to safeguard our 
own interests and those of our colonies in this 
respect. Steel-makers would look anxiously for 
further development of railways in India, Australia, 
and Africa, whilst Canada needs our markets as 
much as we need her to take our surplus popula- 
tion. 

Turning to other subjects, the President said 
that Sir Henry Bessemer’s invention had conferred 
‘*the greatest good on the greatest number,” but 
he doubted whether the steel-maker could be in- 





cluded in the latter category, seeing that steel rails 
had to be put on shipboard at 3/. 12s. 6d. per ton. 
Neither could it be wondered that orders for rails 
were few, since he heard that on the railway 
between Ostend and Brussels rails weighing 105 lb. 
a yard had been laid down, which showed, by 
accurate gauging, that at the present rate of wear 
they would last 100 years. These rails were made 
at Seraing, and contained from .4 to .45 per cent. 
of carbon. Rails had been laid down containing 
as much as .6 to.7 per cent. of carbon, a percentage 
which the President considered to be dangerous. 

Speaking of chemical analysis, the address 
pointed out the necessity for greater uniformity in 
methods of working, and suggested that a part of 
the funds of the Institute should be devoted to 
the carrying out of research in this direction. 
The variation in analyses for phosphorus in 
samples of steel was quoted by the President, and 
he then went on to refer to the unsatisfactory 
manner in which steel ingots are generally made ; 
it being a rare thing to see clean, well-made, 
sound ingois; without running stoppers, sand 
marks, cracked moulds, and stickers. In order to 
reduce these defects, he had doubled the size of the 
ingot, so as to make only half the number ; but to 
meet the altered conditions he had designed cogging 
rolls 39 in. in diameter. By this means he had 
dealt effectually with ingots 16in. square, from 
which were produced rails over 150 ft. long. At 
Eston he had constructed rolls 5 ft. in diameter to 
reduce ingots, weighing 5 tons, to slabs 30 in. by 
6 in. thick for plate-making. This was found 
to be an economical and successful plant. He 
was deterred from going further in this direc- 
tion by a fear of segregation, and a considera- 
tion of the great length and weight of the 
rolls that would be required. If the hydraulic 
forging press had then been available, he believed 
that they would at Eston have made casts of from 
8 to 10 tons in one ingot. This might seem a 
small thing now, when they saw ingots 6 ft. 9 in. 
square, and weighing 70 tons, dealt with by the 
hydraulic forging press, and easily handled by 
appliances that would deal with weights up to 100 
tons. Messrs. John Brown and Co., of Sheftield, 
were, the address went on to say, constructing a 
press that would exert a force of 10,000 tons. It 
would, therefore, be seen that there was still 
occasion for skill and invention in this field. 

Summing up the points of the address, Mr. 
Richards said that over the whole civilised world 
we saw men’s minds agitated by new problems, and 

rplexed by strange conditions ; but he had faith 
in the strong common sense of his countrymen to 
carry them safely through these critical times. 
Where these changes were likely to lead, however, 
it was hard to say, but all classes would do well to 
remember that we were only a small section 
amongst the vast mass of those who would be our 
competitors, and that if we experiment until we 
lose our trade, we might find tco late that it was 
impossible to recover it. 

Sir Lowthian Bell, in proposing a vote of thanks 
to the President for his address, said it was not for 
him to criticise what had been said, but he would 
remark that Mr. Richards might find himself mis- 
taken if he trusted, as he appeared inclined to do, 
too much to the wisdom of our rulers to put the 
crooked straight. He had not much faith in legis- 
lative interference with the conduct of business. 

Mr. Carnegie, in seconding the vote, said that 
the reason the President was able to treat the com- 
mercial question from so broad a standpoint was 
that he had paid more than one visit to the United 
States, and therefore saw the matter from two points 
of view. He had referred to the depression in the 
American iron and steel trade. That, indeed, was 
greater than had been experienced in England. It 
was said that misery loved company, and in that 
case he could convey a very loving message from 
America to England. Still he had not lost faith 
that both countries would see an end to this 
gloomy outlook, and the iron and steel trades on 
both sides of the Atlantic would recover once again 
their more cheerful aspect. 


Tur WALRAND-LEGENISEL STEEL PROcEss. 


The first paper read was a contribution by Mr. 
George J. Snelus, entitled, ‘‘The Walrand-Legé- 
nisel Process as Applied to Steel Castings.” ‘This 
paper we shall print in full shortly, and will there- 
fore now only give a brief abstract sufficiently to 
indicate the scope of the paper. The author re- 
ferred to the well-known fact that converters of 





less than 5 tons capacity have not been generally 
successful, owing to the small charge of metal chill- 
ing so rapidly ; the same fact holds good with 
regard to the Siemens furnace. In order to keep 
the metal fluid, Messrs; Walrand and Legénisel 
in 1891 suggested the blowing of the metal 
in the ordinary way till the flame dropped, then 
turning down, and after adding a quantity of 
fluid ferro-silicon, blowing again for a short period, 
producing, as in the basic process, an after-blow, 
during which a large amount of heat is generated 
by the rapid combustion of the added silicon, with 
the further advantage that, as the silicon burns toa 
solid, the metal is left nearly free from gas, and 
what gas it does contain is more easily eliminated by 
the greater fluidity of the metal. The advantage of 
this process is that an ordinary Bessemer pig can 
be used with 2 to 3 per cent. silicon, thus insuring 
a steel comparatively free from silicon ; second, 
that the combustion of the added silicon produces 
such a large amount of heat at the right time, and 
so rapidly, that the metal becomes very fluid ; 
thirdly, that as the silicon burns to a solid it 
leaves the metal comparatively free from gas, 
and the steel is sound and free from gas cavities ; 
fourth, that in consequence of the metal being so 
fluid and free from oxide of iron, the ferro-man- 
ganeseor other substances added, such as aluminium, 
are more effective and remain in the finer steel ; 
fifth, that in consequence of the great fluidity of 
the metal, much more time and facility are given for 
casting operations. 

The author then went on to describe certain 
experiments which he had seen carried out in 
Paris and at Hagen, with 1esults which he de- 
scribed as highly satisfactory, inasmuch as they 
gave steel castings very sound, and it was possible 
to keep the metal fluid without handling it in very 
large quantities. In one case 250 kilogrammes of 
Ayersome and 55 kilogrammes of Harrington pig 
iron were used; after blowing 22} minutes the 
vessel was turned down and 15 kilogrammes of 
ferro-silicon added ; practically the whole of the 
silicon and carbon and manganese were burned 
out in 1 minute 18 seconds; then 12 kilogrammes 
of ferro-manganese containing 30 per cent. man- 
ganese were added, and to the ladles cf metal 
as drawn from the vessel aluminium was added 
at the rate of 500 grammes per 1000 kilogrammes. 
From this the last casting was made nearly 
20 minutes after the blow was finished, the steel 
being perfectly fluid. The steel was of a soft 
quality, and did not contain an excess of silicon. 
Samples of the castings made had been placed on 
the table in the theatre, and the author pointed to 
the delicate runners into the air-holes, indicating 
the fluid character of the steel. In giving some 
account of the cost, Mr. Snelus stated it to be 
4s. 6d. per hundredweight of the steel as it 
stood in the ladle; this included wages, main- 
tenance of cupola and converter, coke, pig, warm- 
ing the converter, fettling, and other materials. 
With regard to the cost of a complete installation, 
that at Hagen would amount to about 3500/. ; this 
would include blowing engines, pipes, accumulator, 
one converter, cupola, boiler, &c. The paper stated 
that although the chief aim of the inventors of this 
process had been to facilitate the manufacture of 
steel castings suitable for ordinary iron foundries, 
it was believed that it would be useful in all cases 
where quality of product is of more importance 
than the slight extra cost, and it was possible that 
by this process steel suitable for the manufacture 
of plates could be made by the Bessemer converter. 
It was also possible, the author said, by this pro- 
cess, with careful attention to the quality of the 
materials employed, to make steel of all grades of 
hardness, equal in quality to crucible steel. 

The discussion on Mr. Snelus’s paper was opened 
by M. Walrand, who, in a few words, thanked the 
author for what he had said regarding the process. 

Mr. E. F, Lange was the next speaker, and said 
he had been engaged, as the author had, in making 
practical investigations as to the value of this pro- 
cess. It may be stated that Mr. Lange holds a 
responsible position in the locomotive works of 
Messrs. Beyer and Peacock, of Manchester, but he 
wished it to be understood that he spoke only in 
his capacity as a private member of the Institute. 
He said Mr. Snelus had drawn attention to the 
interesting character of the analyses made at 
Hagen. The metal from which the test pieces 
were taken had all been annealed for a period of 
four days in an ordinary grate furnace. With re- 
gard to the general results of the testing, these 
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were in the highest degree satisfactory. The metal, 
even in the softest grades, showed a very fine-grain 
fracture when broken transversely, and was per- 
fectly free from blow-holes. That slight faults re- 
vealed themselves in certain test pieces were 
evidently due to the mode of casting, the metal 
being teemedsomewhat too hot, and without a bottom 
stopper in the ladle. Some of the tests, particularly 
the forging tests, were truly remarkable. The weld- 
ing tests were hampered by the want of sufticient 
metal to test with, but it did not follow that they 
were the best which could be obtained. Those 
recorded, however, were sufficient to show what 
the metal was capable of in this respect. It was 
observed that re-welding was generally better than 
the first welding, and this was probably due to the 
diminution in the silicon and manganese contents 
at that temperature. The re-weld in one case gave 
34.53 tons per square inch tensile strength, instead 
of 27.60 tons recorded in the Tables before the 
meeting, or only about half a ton less than that of 
the forging test. Among the samples on the table 
would be noticed forged bars of the softer metal, 
which, on quenching from an orange-red heat, and 
breaking transversely, showed a very curious fibre. 
Theslight increaseof strength, all things considered, 
which forging afforded on the material, was proof of 
its initial soundness. The manager at Hagen, who 
had since left to fill an important post at the steel 
works in Silesia, said that he preferred to harden 
his steel for casting by combining with silicon and 
manganese rather than carbon, as, when carbon 
was present as the sole element in quantity, it was 
liable, in the presence of oxide of iron, to occasion- 
ally affect the molecular structure of the steel un- 
favourably. It was probable that all views as to 
the inexpediency of considering any element but 
carbon necessary in steel, would become modified 
by the proviso regarding the extent to which iron 
oxide might be present; and now that simpler 
means were at hand for estimating for iron oxide, 
this would be far more frequently done than for- 
merly, and would doubtless explain many apparent 
inconsistencies in chemical analysis. The softest 
grain of metal, as represented by the blow which was 
numbered 51 in the author’s Table, appeared to be 
most suitable for locomotive wheel centres. On look- 
ing up an analysis which he once made of some turn- 
ings of a locomotive wheel centre, cast from crucible 
steel, and of a quality he knew not to be surpassed, 
he was considerably interested to find how closely 
it approached the analysis in blow 51. Mr. Snelus’s 
figures gave combined carbon, .27 ; silicon, .28 ; 
manganese, .54. The analysis in question gave 
combined carbon, .26; silicon, .26; manganese, 
.45; and the mechanical tests were as similar. 
With regard to the taking up of this process by 
users of steel castings, there was no doubt, Mr. 
Lange thought, that, in view of the steadily in- 
creasing replacement of iron by steel in the cast 
portion of machine and other structural work, 
many firms would, sooner or later, seriously con- 
sider the advisability of becoming their own pro- 
ducers, by extending their plant for this purpose, 
and their decision would not be wholly influenced by 
the question of cost, for advantages would be gained 
by having absolute control of the casting work which 
ranked equally with commercial ones. To such 
firms, too, the clear explanation given by Mr. Snelus 
of the advantages and practicability of the Walrand- 
Legénisel process for their purposes, would be, the 
speaker said, in the highest degree interesting, and 
would enable them, in their possible lack of such 
special knowledge, to better understand the prin- 
ciples involved. The user of steel castings desired 
some means of manufacturing them himself, so that 
he would have the advantages of the cupola in the 
iron foundry. From what Mr. Lange had seen of 
the working of the process at Hagen, he thought 
it could not but be admitted that the small con- 
verter thus worked fulfilled in a large degree that 
condition. Its capacity suited itself to the demand. 
It could be set in and out of work at once, as 
required. The cost of maintenance, when out of 
working, was trifling, and, from this circumstance, 
the cost would not unlikely strike a lower average 
than that of even a small open-hearth furnace, 
which had to be kept constantly in heat. Cold 
heats, with their accompanying risks, were an 
impossibility, and the first heat of a series 
was equally as good as the last. The nine heats 
recorded in the Tables were the only nine heats 
which they had between the dates of the experi- 
ments, as, being slack of work, they found it better 
t> work their crucible and open-hearth plants—til] 





recently their only plants—to advantage, than to 
work two separate plants at a disadvantage. The 
process could be worked with certainty of result, 
and the metal could be altered at every small charge 
to suit any class of casting. The claim made that 
its quality was equal to that of crucible metal, was 
borne out by the tests which he made to test the 
accuracy of that assertion. In conclusion the 
speaker said that the special conditions for the 
successful manufacturing of steel castings on a small 
scale would appear to be well fulfilled by the 
Walrand-Legénisel process. 

Sir Bernard Samuelson said that if all the pro- 
mises made in the paper were fully confirmed, the 
process would prove most valuable in the produc- 
tion of castings for such work as the manufacture 
of agricultural machinery. The steel castings re- 
ferred to would be a most useful substitute for the 
uncertain malleable castings so often employed, and 
in the use of which great difficulties and risks were 
encountered. The paper was therefore deserving 
of most careful consideration on the part of engi- 
neers. Sir Bernard desired to express his thanks 
and appreciation for the frank manner in which the 
details had been put forward, nothing being con- 
cealed. Members would remember that seven or 
eight years ago a paper had been read by Mr. Nor- 
denfelt, and examples were shown of castings made. 
These castings were in many respects remark- 
able. On that occasion, however, Mr. Nordenfelt 
refused to reveal the manner in which the results 
were produced. This policy, Sir Bernard thought, 
was an unwise one, and the results had proved that 
Mr. Nordenfelt had not acted to his own advantage 
in the secrecy he had maintained. The result was 
that the process was seldom heard of, the mystery 
in which it was involved preventing engineers from 
discussing it; the moral was that it was the best 
policy to act in the same candid manner as the 
inventors of the process now under discussion. 

Mr. Daelen, the agent for M, Walrand in England 
and Germany, said he had seen the process carried 
out in Paris, and had recognised it as suitable for 
the production of steel castings, the moulds em- 
ployed having been in green sand. He had per- 
suaded his friends to introduce it at Hagen, with 
the results stated by the author in his paper. In his 
endeavours to introduce the system further afield, 
he had been met by the objection that it was too 
costly. That it was expensive as compared to the 
open-hearth process when working day and night 
was true, but if the difference in price were con- 
sidered in comparison with the advantage of ob- 
taining a truly liquid metal, the additional charge, 
taken as a fraction of the cost of castings, would 
disappear as an objection. The process was doubt- 
less not so important in the case of converters of 
over 2 tons being used; but still, even then, it was a 
good thing to have a means of regulating the tempe- 
rature in the easy manner obtained by this process. 

At this stage of the discussion the President in- 
terposed to propose a vote of thanks to the author, 
but Mr. James Riley requested permission to ask a 
question. After some demur, the President acceded 
to this. Mr. Riley’s question was, If small con- 
verters were so suitable for small work, why did 
they stop using the converter when work was slack 
and had recourse to crucibles? The question was 
not answered, the President not calling on the 
author to reply to the discussion. 

We think it much to be regretted that more time 
was not available for the discussion of this paper. 
Mr. Snelus, in his paper, gave the Walrand-Le- 
génisel process a very high character, and it does 
appear as if there were no drawbacks to it, except 
that of additional cost. The paper will go into 
the published Proceedings as having been discussed 
at a general meeting of the Institute, and without 
adverse criticism being passed upon it. It may 
be its merits have not been exaggerated, but we 
are aware that more than one member would have 
spoken on the subject had the discussion not been 
so abruptly brought to a conclusion. 


Surraces For Microscopic EXAMINATIONS. 

The next paper brought before the meeting was 
a contribution by Mr. J. E. Stead, of Middles- 
brough, entitled, ‘‘ Methods of Preparing Polished 
Surfaces of Iron and Steel for Microscopic Ex- 
amination.” This paper was taken as read ; it is, 
however, a most useful and interesting contribu- 
tion, and we hope to print it in full shortly. 


ScaNDINAVIAN IRON ORE. : 
A paper by Mr. Jeremiah Head, on Scandinavia 
as a source of iron ore supply, was next read. Mr. 





Head has been engaged in making an inquiry into 
the iron ore resources of the Scandinavian penin- 
sula, and his present paper summarises the results 
of -his inquiries. We shall, at an early date, print 
this paper in full ; and as it is one which would not 
lend itself easily to abstraction, we will proceed 
at once to the discussion. 

Sir Lowthian Bell was the first speaker. The 
author had said in his paper that Sir Lowthian had 
formerly expressed an opinion that he (Mr. Head) 
was too sanguine in his estimate of the ‘‘ unlimited 
supplies of iron ore” of Norway and Sweden. 
‘¢ My revered friend,” said the author, ‘‘ must, I 
think, have had in his mind the central and 
southern mining districts of Sweden only when he 
dissented from what he termed my ‘sanguine 
hopes.’ I trust I have now succeeded in convincing 
him that the question is not one of hopes only, 
but of accomplished facts—facts of great sig- 
nificance, which we certainly cannot afford to 
ignore.” Referring to this remark, Sir Lowthian 
said that when he had designated the author's 
expectations as sanguine, he (the author) had 
not then given so full an account of his know- 
ledge of the subject. Now he had done so, and the 
effect had been that instead of the speaker’s appre- 
hensions being allayed, they were only confirmed— 
that was the result of Mr. Head reading his paper. 
Twenty years ago, Sir Lowthian had visited Sweden, 
but had not gone far north ; nevertheless, he had 
met a gentleman acquainted with what it was pro- 
posed to do at Gellivara. They had then proposed 
to make a railway 125 miles long to connect the 
mines with the coast. That was in a district where 
they had seven months’ perpetual night, and seven 
months’ constant winter. The meeting would be 
able to judge of the commercial prospect of a rail- 
way in such acountry. The author had stated that 
mineral was carried at 0.3d. per ton per mile in 
America, and had attempted to compare this with 
what could be done in the north of Scandinavia. 
It would be remembered that American railways had 
a perpetual traffic all the year round both ways. The 
cost would be very different if the railway were laid 
by for seven months. Mr. Head had mentioned 
the distance that ore was carried to furnaces in 
America. No doubt what he had said was true, 
but it must be remembered that for 1000 miles the 
carriage was by water, and was therefore at a price 
with which no railway could compete. The author 
had pointed out that in the manufacture of basic 
steel it was not only that good steel was required, 
but good basic slag for manure ; the by-preducts 
were as important commercially as the main pro- 
ducts, and the commercial value of them seemed to 
be increasing day by day. The old stocks of 
puddlers’ tap, containing an average of, say, 
52 per cent. of iron, 17 per cent. of silica, 1 per 
cent. of sulphur, and 3.25 per cent. of phos- 
phorus, were nearly exhausted, and the current 
output is steadily diminishing. During the 
12 years 1882-93 the production of puddle bar in 
the United Kingdom had deoreased by 53 per cent., 
and in the Cleveland district by 73 per cent. Re- 
ferring to this passage, Sir Lowthian said that in 
Cleveland they did not anticipate a dearth of phos- 
phorus, their fear was in rather the reverse direc- 
tion; in any case they did not need to go to 
Sweden when there was plenty so near in Cleve- 
land, and he thought, therefore, that the author’s 
argument fell to the ground. He would ask what 
prospect there was of bringing ore from the north 
of Sweden to the Rhine, when it could be got in any 
quantity from Luxembourg close by. The proceed- 
ing was not to be dreamed of. He would conclude 
by saying that whatever he might have thought 
of Mr. Head’s sanguine hopes at the Darlington 
meeting, was more than confirmed by the reading 
of the paper. 

Mr. Edward Riley was the next speaker, but, 
unfortunately, was imperfectly heard. This is to be 
regretted, as Mr. Riley’s remarks are always valu- 
able. He was understood to say, however, that 
titanic ore could not be smelted advantageously. 
In Canada furnaces for smelting ore of this nature 
had been put up, using charcoal as fuel, but the 
pig had cost 10/. per ton. H2 thought that the 
resources of Norway in regard to iron ore were 
pretty well explored, in fact, everywhere in Norway 
there were some persons ready to offer iron mines 
for sale. 

Mr. Stead gave a method of analysing ore for 
titanium. Unfortunately, Mr. Stead also spoke with 
his back to the meeting, and was therefore difiicult 
to follow. 
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Mr. Whitwell said the Institution was much in- 
debted to Mr. Head for giving so full information 
on the subject he had chosen. The paper was 
especially valuable, as it gavea vast amount of facts 
and very little speculation. He had had to do 
with the Scandinavian ore, and could confirm what 
Mr. Head had said. As to the quality there could 
be no doubt, and the authentic figures as to the 
consumption in Germany spoke for themselves. It 
could not be questioned that a large amount of 
Scandinavian ore was used in Germany, in spite of 
the long distance it had to come, and the fact that 
there were deposits of iron ore in the district where 
the Scandinavian ore was used. At Witkowitz the 
ore was taken by sea to a North German port, and 
was then conveyed in barges up to within a few 
miles of the works. It must be remembered that 
some of this ore was richer than even the Lake 
Superior ores. Mr. Head had referred to the pos- 
sibility of quantities of iron ore being found on the 
northern part of the Norwegiancoast, and thespeaker 
trusted the author would continue his explorations 
in this region. If deposits should be found to exist 
unaccompanied by the curse of titanic acid, they 
would be largely used, and this country would then 
have two strings to her bow, and not depend so 
exclusively on Spanish supplies. In conclusion, 
Mr. Whitwell thought that the development of the 
sources of supply of iron ore from Norway and 
Sweden for British steel-making might be looked 
forward to without too sanguine a view being taken 
of the subject. 

Sir Bernard Samuelson wished to ask if the 
common grade of ore was sent into the Luxem- 
bourg district. 

The President, in summing up the discussion, 
referred to the value of Mr, Head’s paper. He 
did not, however, agree with one expression of 
opinion. Mr. Head had said, ‘‘ What will happen 
if the Spanish Government lays a heavy export tax 
upon ore is not pleasant to think of.” Mr. 
Windsor Richards was of opinion that many 
persons in this country would not look on such a 
fiscal expedient on the part of the Spanish Govern- 
ment as an unmitigated catastrophe. 

Mr. Jeremiah Head, in replying to the discussion, 
thanked the meeting for the manner in which his 
paper had been received. He said he had no axe 
to grind of his own, the paper being written 
merely with a view to enlighten the iron and steel 
makers of this country upon the resources of 
another possible field of supply of raw material. 
His paper had been criticised, but the criticism 
was fair, and not more than he had aright to expect. 
He understood that Sir Lowthian Bell only dis- 
sented from his ‘‘sanguine hopes,” and did not 
dissent from the statistics quoted; those spoke 
for themselves, and could not be ignored. As 
to the perpetual night for seven months, which had 
been referred to, he understood from those well 
acquainted with the country that it caused no 
inconvenience, and that work was carried on the 
same as at other times. It must not be understood 
that there was absolute darkness for the whole of 
this period. In the first place, the ground was 
covered with snow, which made a great difference 
in reflecting any light there might be; there was 
a considerable period of twilight, and the moon- 
light was brilliant, whilst the northern lights were 
an important source of illumination. Now the 
fact remained that work was carried on without 
inconvenience, and as to the cost he had quoted 
of carriage on minerals, he understood that one- 
third of a penny per ton per mile was quite a 
common thing in the United States. On the 
Gellivara Railway they had similar facilities 
for carrying ore, using 25-ton wagons, which 
were handled on the coast by hydraulic lifts, 
capable of receiving two wagons at a time, the lifts 
being of 50 tons capacity. Nevertheless, he thought 
that Victoriahavn on the Ofotin Fiord, on the west 
coast of Norway, would be the proper port for the 
shipment of ore from this district, and he expected 
that a railway would be made to this port. On the 
Norwegian coast there was no ice, owing to the 
action of the Gulf Stream and climatic causes. 
Mr. Riley had _—— of the Norwegian country 
having been fully exploited, and he quite agreed 
with the speaker so far as the district in which Mr. 
Riley had travelled was concerned. There were, 
however, large deposits further north than Mr. 
Riley had gone. He (Mr. Riley) had said they were 
inland, but Mr. Head could assure him they were 
within a mile of a deep fiord which would accommo- 
date a ship of 1000 tons, Mr. Riley had also said 





that where titanic acid existed there would not be 
phosphorus. In regard to this he would refer the 
meeting to the analyses of the Scandinavian ores 
which were contained in a Table he had placed on 
the walls of the theatre. Sir Bernard Samuelson 
had asked whether the phosphoric Scandinavian ore 
was taken to Westphalia. The answer to this was 
‘* Yes,” as the ore known as grade D was taken to 
that district. The analyses which the author had 
placed on the wall showed grade D to contain 1.353 
per cent. of phosphorus. 


Tue ANALYSIS OF STEEL. 

A paper by Mr. H. K. Bamber on ‘‘ The Analysis 
of Steel” was next on the list, but the author not 
being present, it was taken as read. 

The meeting then adjourned until the following 
day. We reserve our report of the subsequent 
proceedings for our next issue. 





NOTES. 
Tue REMovAL OF THE Mersey Bar. 

AN official report just issued shows that during 
the past twelve months over 2} million tons of sand 
have been removed at the Mersey Bar, with the view 
of doing away with that obstruction to the naviga- 
tion at all stages of the tide to Liverpool and 
Birkenhead Harbours, and which has been re- 
garded as a serious hindrance to those ports in their 
competition with newer rivals. The greater part 
of this work—1} million tons—has been accom- 
plished in the last six months, owing to the 
advent of the powerful sand pump dredger Brancker, 
which has already been illustrated and described in 
ENGINEERING.* This vessel has raised in one week 
135,000 tons of sand from a depth varying to 19 ft. 
and 20 ft., and, on one occasion, in 46 hours it raised 
66,000 tons, notwithstanding exceptionally bad 
weather. The great power of the pumps which 
dredge up the sand into the ship’s hoppers will be 
appreciated when it is stated that 3000 tons have been 
pumped up from the bottom in 45 minutes, and when 


the vessel has steamed to a convenient dump-| be 


ing ground, this quantity is cleared from the 
hoppers in from 5 to 10 minutes. The result 
has been that the 1000-ft. channel, which was 
started some time ago, has been dredged to a depth 
of not less than 19 ft. instead of 17 ft., as in June 
last, and that there is a 500-ft. channel in the centre 
of 20 ft. depth, instead of 19 ft. These depths are 
at low water, so that a vessel drawing under 20 ft. 
may enter the Mersey at any stage of the tide. At 
one hour’s flood the minimum depth is 24 ft., at 
two hours’ 29 ft., and at three hours’ flood 35 ft. 
Naturally the authorities look with anxiety, 
although with some hope, to ascertain what effect 
may be produced by gales, currents, and other 
natural causes, which in the past, when less vigorous 
measures were taken, have almost nullified the 
operations undertaken. The dredging meantime is 
to be continued. 


A New Conpuir Exectric Traction System. 

At a recent meeting of the American Institution 
of Civil Engineers, Mr. Albert Stetson described a 
conduit system of electric traction which he con- 
siders capable of meeting the exigencies of the 
service in American cities. He asserts that the 
successful solution of the problem is a much more 
difficult matter in the States than in Europe. In 
the first place, the extremes of climate are great ; 
secondly, the roadways are in general badly kept ; 
and, in the third place, the narrow tyres common on 
American pleasure vehicles limit the width of slot 
which can be adopted. The conduit he recom- 
mends is of small dimensions, one 2 in. or 3 in. 
wide by 7 in. deep answering all requirements. 
The conduit is slotted, and through this slot 
pass the rods attaching a contact shoe, which 
runs in the conduit, to the car, the attachment being 
so made that in case of a car leaving the rails, the 
shoe remains behind, without injury either to itself 
or the conduit. In the conduit two insulated cables 
are placed, a metallic return being used. These 
cables run into contact boxes, placed alternatel 
at intervals of 10 ft. on either side. In eac 
box is a contact plug, passing through an in. 
sulating bush, which, as the shoe reaches it 
in its passage along the conduit, is depressed, 
and makes contact with the cable below, thus 
placing the car in electrical communication with the 
cable at that point. When the shoe has passed, the 
contact plug is raised by a spring clear of the cable, 

* See ENGINEERING, vol. lvi.., pages 107, 134, 449, 494, 
and 800. 


and no leakage can then take place between the 
plug and any snow, mud, or dirt which may be in 
the conduit. The shoe is long enough to extend 
over at least three of these boxes at one time, and 
one side of it is thus connected to the positive 
main and the other to the negative one. Every 
precaution is taken to prevent sparking in breaking 
contact in these boxes. The ends of the shoe are 
insulated, and thus depress the plug into contact 
to the cable before the circuit is completed from 
the box through the car. To insure easy working, 
the boxes are also filled with oil. A test of the 
system was made, after filling the conduit fora 
distance of 75 ft. with water and mud ; under these 
conditions there was practically no leakage, even 
after four days’ submergence. 





CaTALOGUE.— We have received from Messrs. Hayward 
Tyler and Co. a copy of their new catalogue of electric 
lighting plant, which contains well-illustrated and fully 
priced descriptions of a large variety of engines, dynamos, 
and fittings. 





MINING IN WESTERN AUSTRALIA.—The formation of a 
Government Department of Mines in Western Australia 
is the outcome of recent discoveries of gold at Cool- 
gardie and the surrounding fields. The department is 
in full working order, and complete plans of the various 
auriferous areas have been made out. 

Grimspy Docxs.—The Manchester, Sheffield, and 
Lincolnshire Railway Company has decided to enlarge 
No. 2 fish dock at Grimsby to more than double its 

resent size, and also to construct a new entrance lock. 

he cost of the works contemplated is about 200,000/., and 
their execution will extend overthree years. The Man- 
chester, Sheffield, and Lincolnshire Company has de- 
veloped a continually increasing fish trade at Grimsby. 





INSTITUTION OF M&CHANICAL ENGINEERS : ERRATUM.— 
In the report which appeared on page 538 of our last issue 
of Mr. Druitt Halpin’s speech at the recent meeting of 
the Institution of Mechanical Engineers, we stated that 
he said : ‘In an indicator there were two things that led 
to error in results: speed of working and weight of parts. 
The weight of an indicator piston could not be reduced 
yond a certain point, but the speed could be altered 
within certain limits. Mr. Halpin would put the pencil 
ey on the top of the indicator cylinder so that 
there would be no ee gear.” Mr. Halpin informs 
us that what he really said was: ‘‘ That of the two causes 
producing irregularities in the lines of indicator diagrams, 
one was speed and the other was weight. Speed we 
naturally could not alter, as that obviously depended on 
the revolutions of the engine. But we could deal with 
the question of weight by omitting the whole of the 
parallel motion on the indicator itself.” 





TRANSATLANTIC TRAFFIC.—The number of cabin passen- 
ers between the United Kingdom and the United States 
ast year was 51,720, and between Germany and the 
United States 28,982, making an aggregate of 80,702. 
The number of steerage passengers between the 
United Kingdom and the United States last year 
was 72,594, and between Germany and the United 
States 101,556, making an aggregate of 174,150. In 
1892 the number of cabin passengers between the 
United Kingdom and the United States was 51,768, 
and between Germany and the United States 29,766, 
making a aggregate of 81,534. The number of steerage 
passengers between.the United Kingdom and the United 
States was 90,983, and between Germany and the United 
States 123,182, making an aggregate of 214,165. In 1891 
the number of cabin passengers between the United King- 
dom and the United States was 46,553, and between 
Germany and the United States 27,645, making an 
aggregate of 74,198. The number of steerage passengers 
between the United Kingdom and the United States was 
107,254, and between Germany and the United States 
144,128, making an aggregate of 251,382. It will be seen 
that the entire number of passengers in 1893 was 254,852, 
as compared with 295,699 in 1892, and 325,580 in 1891. 





ELLanp Drarnack.—On Wednesday, May 2, a Local 
Government inquiry was held by Colonel J. O. Hasted, 
R.E., into an application for powers to borrow 13,500/. 
for works of main drainage and sewage — and 
800/. for the purchase of land to be usedas a rubbish tip. 
The estimated cost of the works relating to the sewage 
does not include land, 20 acres of which will be leased 
from the trustees of the Savile estate on favourable terms. 
Mr. Malcolm Paterson, M. Inst. C.E., explained the 
scheme. The drainage works include several hundred 
yards of cast-iron pipes to be laid in the bed of the River 
Calder, or suspended on brackets from the river wall, a 
syphon 132 ft. long under the same river, and another 75 ft. 
long under the Calder and Hebble Canal. The sewers dis- 
charge at a single point by gravitation. The ordinary 
flow of sewage was estimated at 75 gallons per head, in- 
cluding the whole of the trade refuse of Elland, which is 
an important woollen manufacturing district. Tanks for 
a population of 12,000 were designed, with a net capacity 
of 600,000 gallons. After precipitation, which will pro- 
bably be by lime, assisted by some other chemical agent, 
the effluent will be filtered through 12 acres of the land, 
which is well fitted in its nature, contour, and level for 
the purpose, being a sandy river alluvium, containing 





much ferruginous deposit. The inspector viewed the 
land and the lines of the three outfall Sowers. 
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CUTTER SHARPENER. 


CONSTRUCTED BY 


MESSRS. LISTER AND CO., ENGINEERS, KEIGHLEY. 





WE illustrate above a cutter sharpener designed 


and made by Messrs. Lister and Co., machine 
tool makers, Keighley. The machine has a heavy base 
of triangular form with three points of support, thus 
insuring steadiness, and the belt from the main 
shaft coming down to the base of the machine also 
tends to prevent vibration. The driving arrangement 
is all self-contained, no countershaft being required. 
The spindle carrying the grinding wheel is mounted on 
a vertical slide, aa may be run in either a horizontal 
or vertical position. When in the vertical position it 
is adapted for surface grinding. The table has hand 
motion, and also automatic reversing feed motion for 
long spiral cutters, reamers, taps, &c, This automatic 
feed is particularly useful, as the grinding is more 
regular and accurate than is possible by hand, and 
even for short cutters the automatic motion is a great 
advantage, as it enables the workman to have both 
hands at liberty for manipulating and dividing the 
cutters. The table is 54 in. wide by 2 ft. 6in. long, 
and the machine admits cutters up to 8 in. in diameter 
and 24 in. long. Suitable attachments are applied for 
holding and dividing various kinds of cutters, and an 
attachment also for cutter-making. In short, the 
machine can be used for milling cutters of irregular 
shapes, as well as for grinding them. The total weight 
of the machine is about 10 cwt. 





INDUSTRIAL NOTES. 

Tue Labour Commission drags its slow length along, 
as yet without an end to its varied and intricate 
course. It was ushered in with a flourish of trumpets 
as the one Commission with a purpose. Care was taken 
with its composition to give to the New Unionists 
nearly all the representation, in so far as labour was con- 
cerned, so that there should be no mistake as to its 
objects. So carefully, indeed, was the Commission 
arranged from that side, that there was absolutely no 
one with at once the knowledge, experience, and 
personal force necessary for a close cross-examination 
of the social innovators who were, presumably, destined 
to settle the labour problem. Mr. Burt is able, but he 
lacks the force for cross-examination, while the other 
members were too much of theorists to worm out the 
policy and the means whereby the same was to be 
carried out, from the advocates of the forward party. 
The force of the Commission has long since been spent. 
Nothing remains of it but some forty volumes of reports, 
most of which are already buried almost in oblivion. 
We have now to count the cost, the estimate of which 
was given a day or two ago. The total cost to the 
end of March was 45,358/., while a further expenditure 
of at least 1530/. has been incurred. The total estimate 
is therefore 46,888/., or, say, in round figures, about 
47,0007. The New Labour Party now say that it has 
brought to light no facts not previously known. But 
what of the report? The report of the Commission 








will be a colourless document, without point or intrinsic 
value. All that remains to the advanced party is a 
minority report. Even this is deprecated, as rendering 
still less valuable the report of the Commission. As 
it appeared in the Pall Mall Gazette, its chief point 
is a plea for the absorption by the Government of all 
industries that are not too difficult of management. 
But minority reports are mere dissentient reports, and 
only carry weight by the force of the names thereto 
appended. What force will they have in the present 
instance? The men have been weighed, their works 
and their speeches are fully known, and scarcely one 
of them occupies the same ground now as he did when 
appointed on the Royal Commission. All have changed, 
but the labour question remains as a problem for the 
future, 





The pencil of Mr. Walter Crane has been busy with 
a design for May Day, 1894. The emblem is entitled, 
‘The Workers’ Maypole: an Offering for May Day, 
1894.” The mottoes are numerous, the chief being, 
“¢ Socialisation, Solidarity, Humanity.” Then follow: 
‘¢ The cause of labour is the hope of the world,” and 
‘‘The hope of labour is the welfare of all ;” ‘‘ Neither 
poverty nor riches ;” ‘‘ Liberty and work for all ;” 
“¢ Abolition of privilege ;, ‘‘ The land for the people ;” 
‘« Adult Suffrage ;” ‘* Eight Hours ;” ‘‘ Leisure for all ;” 
‘¢ Employers’ Liability ;” ‘‘No starving children in 
the Board schools ;” and ‘‘ A life worth living.” The 
design is well fitted for a grand banner to head a pro- 
cession, whatever views one may hold as to the several 
mottoes. In one particular the motto is deficient. 
Why no starving children only in Board schools? 
What of the village schools, and, for the matter of 
that, many urban schools not under a School Board? 
Children are children, and those in voluntary schools 
no more deserve starvation than those in the Board 
schools. 

The demonstration of Tuesday, May 1, was a 
apes of what may be termed the advanced groups 
of social, industrial, and political parties, mainly, 
though not wholly, apart from trade unions, To 
what extent the speakers represented the slow-going 
trade unionist groups it is difficult to say, but in two 
or three instances the men were supposed to represent 
the unions. In the majority of cases, however, the 
chief speakers selected were well-known Socialists, 
Anarchists, Communists, one or two Fabians, and one 
or two of the Independent Labour Party. In one or 
two instances the groups intended to have a torchlight 
procession, but this the authorities prohibited. Now 
comes a strange comment upon the several groups repre- 
sented. Among them are to be found some of the most 
determined opponents of ‘‘alien immigration.” If 
they believe in solidarity of labour, is it not strange 
that they support restrictive measures, not only for 
persons, but for foreign manufactured goods? They 





may be right or they may be wrong, but liberty and 
restriction are opposite terms, and represent totally 
opposite principles. In reality, the essence of 
Socialistic legislation is restriction, the end justifying 
the means. The limit is one of expediency only, and 
then not clearly defined. 





The 59th annual report of the Boilermakers and Iron 
and Steel Ship Builders states that the year 1893 was 
a year of sorrowing rather than of rejoicing, for misery 
and want was the lot of the many. ‘‘ Thousands of 
our workmen have been reduced to the very brink of 
starvation by the want of employment.” In this 
society alone the average out of work was 16.2 per 
cent. of the whole of the members. Yet the tonnage 
of vessels built was pretty large, amounting to 
879,880 tons. The total income of the society was 
104,098/. 10s, 7d. The expenditure amounted to 
125,616/. 12s., and exceeded the income by 21,518/. 
ls. 5d. Nevertheless the balance in hand steod at 
172,553/. Os. 3d. The ordinary income in 1893 was 
deficient by nearly 7000/. as compared with 1892; 
while the expenditure was nearly 20,000/. more, for 
benefits alone. The expenditures under these several 
heads are so striking that they are here presented in 
juxtaposition, but more closely classified than in the 
report, because analogous items are here brought 
a and the dispute pay is added to complete the 
ist. nus ; 





1893. 1892. 

Out of work bene- £..% -¢. £ s d. 

fit—donation ... 48,103 15 1 35,317 17 5 
Out of work, fares 

to situations ... 230 3 9 674 1 6 
Out of work, bene- 

volent grants... 7,067 15- 7 5,617 19 6 
Sick pay, &c., sick 

allowance 26,4536 17 0 22,077 16 2 
Sick, surgeons’ 

salaries ... ’ 5,212 011 5,215 0 8 
Sick, expenses of 

disabled mem- 

bers... ie 161 14 10 27116 3 
Sick, bonuses for 

accidents 4,950 0 0 4,270 0 0 
Superannuation 

allowance 5,482 18 8 5,209 10 0 
Funerals — mem- 

bers and their 

wives .. 5,220 4 1 5,002 2 0 
Disputes 

strike pay 1,818 14 5 2,420 1 3 
Total for benefits 104,684 4 4 86,076 4 9 


The above figures show the extent of self-help by some 
39,000 members, the exact number being 39,004 in 
1892, and 38,238 in 1893, showing a decrease out of 
benefit of 766. The total payments in 27 years were 
1,084,785/.—thus: Sickness, 317,993/.; surgeons, 
78,9251. ; superannuation, 70,104/. ; funerals, 71,445/.; 
accidents, 41,993/. ; out of work benefit, 419,398/. ; 
fares to situations, 4719/.; total for benevolent pur- 
poses, 1,004,577/. Total for disputes in the same 
period, 80,2087. The record is astounding, when we 
remember the crises through which the society has 
passed, including three periods of severe depression, 
and many changes in the industries represented. The 
society now occupies one of the foremost positions in 
the country as a well-conducted, influential, and power- 
ful trade union, strong in numbers and in funds. 

The Mines Eight Hours Bill was read a second 
time on Wednesday, the 25th ult., by a majority of 
87. As previously, the Durham and Martane 
land miners’ representatives in the House opposed the 
Bill, and voted against it. But the House seems to 
have made up its mind to grant the concession asked 
for. In principle it has done so by two divisions, in 
both cases the majorities being large. But the chances 
are that the Bill as it emerges from Committee will be 
a very different measure to that introduced into the 
House. Some members regard the Bill with stron 
feelings of repugnance, not so much on the groun 
of principle, as because of the difficulty of applyin 
it to the pits. One of these is the mere procedure o 
going down, and coming up at the, or within the, ap- 
pointed time. The men go down in batches, in the 
order of their tickets. It may be that the first 
batch are in the near workings, while the last are 
in the far workings. The former may be able to 
get to their stalls in 10 or 20 minutes, while the latter 
would require more than an hour—25 minutes per 
mile being allowed to reach the far distant stalls or 
workings. This marks the difficulty of ‘‘ from bank 
to bank.” But doubtless some method can be found 
of dealing with these details, should the Bill become 
law. But there is still another fear, namely, that the 
hard and fast line as to time will not permit the 
hewers to get all the needed coal in the time. Others, 
on the contrary, think that extra exertion will make 
up for this. 

Mr. Keir Hardie’s speech did not help the cause. 
He advocated the fixing of a minimum wage by legis- 
lation. The principle is doubtless very nearly the 
same, but the idea of fixing the limit of wages is now 
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so repugnant that men will hesitate to commit them- 
selves to it. To fix a minimum will really be to fix a 
maximum. That has practically been the result of 
trade union action, only that, in the latter case, the 
rates can be reviewed at almost any moment. Not so 
under an Act of Parliament. Besides, if it is right to 
fix rates of wages, it is right also to fix rates of profit, 
especially as nearly all recent legislation is tending to 
the growth of monopolies, in large concerns. But no 
other speaker took up the parable, and, therefore, for 
the present, a minimum wage by legislation is not 
before the House. 





The condition of the engineering trades throughout 
Lancashire continues quiet, without, in fact, any 
material change. For the most part the establishments 
are moderately well off for orders, but the work on 
order is from hand to mouth, as it were, without any 
considerable weight of new orders, or the prospect of 
any, unless in exceptional cases. Prospects do not 
seem to have improved during the last month or two, 
and in some branches there appears to have been a 
slackening off. But if there is no great activity, there 
is certainly no depression, for a fair amount of work is 
doing here and there, and in some special branches the 
establishments are busily occupied in the specialities 
for which they are noted. In the iron trade a quiet 
tone prevails. Prices remain about the same, but 
there are fewer inquiries than there were some time 
ago. In the manufactured branches there is the same 
absence of activity, and prices are tending to rather 
easier rates. In the steel branches it is the same—an 
absence of activity and prices weakening, poe, not 
to any extent. Generally there is an absence of labour 
disputes. The state of trade does not permit of any 
movement for better conditions, and there are no 
symptoms of any intention to reduce wages. In point 
of fact, the general harmony of employers and em- 
ployed has been the one gratifying sign for a long time 
past in all the engineering branches of industry. 





Inthe Wolverhampton district things do not look quite 
80 rosy as — Prices have not improved either 
for crude or finished material. The tendency has been 
towards weaker prices, although not very decidedly. 
But stocks are low, and orders are being distributed 
pretty freely, mostly, however, to meet pressing re- 
quirements. The negotiations recently have been for 
a renewal of orders, and these mainly on home de- 
mand, though the export trade keeps nearly on a 
level with home needs for bars, rods, hoops, and gal- 
vanised sheets. Sheet-makers have been working 
heavily in some cases, but —- there is an absence 
of pressure, and activity is rather limited to particular 
branches. On the whole, the run has not been up to the 
expectations of a month or two ago. Labour questions 
are quiet, very little being done in any of the iron and 
steel branches by way of improvement in the rates of 
wages, where these are not regulated by the existing 
sliding scales, which rule the chief industries. 





The Parliamentary Committee of the Trades Union 
Congress, the London Trades Council, and the Amal- 
gamated Society of Engineers waited upon Sir John 
Hibbert, Secretary to the Treasury, with reference to 
the resolution of the House of Commons as to the 
payment of trade union rates of wages. It was pointed 
out that contractors in engineering works, the —— 
and printing trades, and other trades, did not in al 
cases conform to the resolution. This was admitted 
by the members of the Government, and especially as 
to some departments. It was promised that the 
matter should be looked into, and further it was stated 
that all those who took contracts should be good em- 
ployers paying fair wages. It appears that the resolu- 
tion is giving a good deal of trouble, and that the 
correspondence alone amounts to piles upon piles in 
theseveral departments. But there is this view of the 
case ; unless all have to conform to the resolution, injus- 
tice is done to those who do, while those do not reap 
an advantage. Ifthe thing is to be done, all employers 
must be treated alike, as a mere matter of fair play. 





It appears that Enfield is dissatisfied—is, in fact, in 
what may be termed a state of revolt. The men say that 
with the eight-hours system they have to rush and work 
at high pressure speed, in order to make the ~— 
equal to what it was under thy nine-hours day. The 
piecework hands also complain that their earnings have 
fallen off. In the latter case is would seem as if the 
men had already been working up to their full 
speed. But, on the other hand, the work has 
not been so brisk at Enfield as formerly; time has, 
therefore, been lost. Then the men say that they are 
checked as to taking part in public movements, as 
being contrary to the rules of the service. Then there 
is a complaint ef reductions in the sword shop and the 
hardening department. Altogether, the men appear to 
be much dissatisfied, and they think that members of 
the House of Commons must perforce take up their 
cause. This matter of taking up the cause of different 
branches of the civil service is becoming rather frequent, 
and members shrink from it, for their time is often 








wholly taken up with Government employés. There 
is a risk of reaction which the men will do well to note, 
or they will find that members will treat their complaints 
as a social question, and refer them to their own member. 


The miners have yet to face the difficulties of the 
Board of Conciliation, and the recent meetings and 
speeches have not predisposed outsiders in their 
favour. The attacks on Lord Shand have scarcely 
been repudiated, many think, and in some quarters 
the effect of the imprudent utterances has been in- 
tensified. Fortunately the questions at issue have not 
really been dealt with, so that when they crop up both 
parties will be able to have their say. But another 
point of some importance has cropped up—the limita- 
tion of the output; this, however, has been postponed 
till the International Congress. Meanwhile the Lan- 
eashire miners urge that four days’ work per week 
should be insisted upon, and that none shall earn more 
than 6s. per day. This policy will react upon the men. 
All are not philosophers, and few can withstand the 
temptation of earning an extra shilling when the 
chance comes to their turn. Short time and short 
wages will not suit the majority of the men. What 
they want is short time, but better wages, for more 
leisure requires more money to enjoy it thoroughly. 





The rumours as to strife with the Shipping Federa- 
tion are still rife, but to what extent tg Har any 
real foundation in fact, is very uncertain. The 
Sailors and Firemen’s Union are endeavouring to bring 
about a conference with the view of fixing a minimum 
rate for sailors and firemen ; but whether the proposal 
will come to anything is at present doubtful. In the 
Tyne district and in London the members of the union 
support the proposal. In Hull the dockers are talking 
of another strike, the secretary of the union having 
stated that they were prepared for a six months’ 
straggle. This cannot be. The dockers have never 
been able to engage in a long struggle alone, and now 
they are less prepared than ever. Mr. Tillett has yet 
to learn thut threats are not always the best modes of 
procedure, and precipitate action is still worse. 
Shipping has not been in a good state for some time, 
and even now it is not flourishing. A little careful, 
judicious conciliatory work might avert a struggle, 
and yet get fair terms. Some allege that ships are 
being worked short-handed, in order to force the 
federation ticket ; may it not be partly because of the 
lowness of freights? But there is another difficulty: 
the number of Lascars is being increased, much to 
the chagrin of English seamen. 





The Trades Union Congress Parliamentary Com- 
mittee have made a rather large demand upon the 
Home Secretary, namely, that all employers of labour 
should be made responsible for the healthy condition 
of all the workshops or places wherein work is done 
that is given out by them; and further, that em- 
ployers shall be compelled, in all cases, to find sutii- 
cient and suitable workshop accommodation for all 
their hands, The rage for parliamentary interference 
is increasing to such an extent that there is a danger 
of a sudden full stop. Switzerland is often cited as 
an example in the way of industrial legislation, but 
she has not gone so far as the above demand ; indeed, 
if she did, her progress would be stopped, and her 
resources would be crippled. 





The state of the tinplate trade in South Wales is 
indeed deplorable. ‘Thirty-six establishments are 
closed, and some 9000 hands or more are out of em- 
a. Only a few firms are open and at work, 
and these mainly completing orders. It is said that 
the distress is terrible, the women and children begging 
for bread. An appeal is being made on their behalf to 
appease hunger, 





The state of the coal trade in Northumberland 
oints to a reduction in wages, which the men are 
oth to agree to. It looks as though a crisis may arise 

in consequence. But it is hoped that the Board of 
Conciliation just formed will be able to avert a dis- 
pute ending in a strike. The association is opposed 
to a strike asa body, but the vote lies with the men, 
and they may outvote the officials. 





The Labour March in America is bringing trouble 
all along the line. Several conflicts, more or less 
severe, have occurred. After all it seems that it can 
scarcely be regarded as a real labour movement, though 
the workers share in the march, and show their sym- 
pathy where they do not join. The bands expected to 
reach Washington will not be large; the total is not 
now expected to be over 10,000 persons. But few or 
many, they have captured trains and shown other acts 
of violence, which in other countries would have 
caused much more bloodshed than in America. 

In the coal regions of Pennsylvania the condition of 
affairs is even worse. The miners, to the extent of 
from 14,000 to 20,000 men, have struck work, and it is 
said that they are openly purchasing arms to defy the 
authorities. The strikers have been using violence to 


those at work, and in one case a number of women de- 
manded the release of a worker who had been arrested, 
and were clubbed and otherwise beaten, after attack- 
ing the police. The outlook in the States is not good ; 
work is scarce, labour troubles are acute, and the 
political horizon is rather overspread at the present 
time. There is unrest there as here, and on the Conti- 
nent of Europe also. 





REAR COLLISION AT BETTISFIELD. 

AT about 5.45 p.m. on March 5, as a goods train was 
standing outside the home signal at Bettisfield station, 
on the Cambrian Railways, it was run into in the rear by 
a special horse-box train. There was one enger in 
the special, and he, as well as the fireman and guard, sus- 
tained slight injury. The three rear vehicles of the 
goods train were smashed to pieces, and the body of the 
rear brake was forced on to the engine of the special, 
while one ipa of its wheels, as well as two other pairs, 
were found under the eo and tender. The engine 
itself was badly knocked a 
suffered not a little. 

The line through Bettisfield station, which is not a 
passing place for passenger trains, is single, and there is 
only one platform; but there is a siding loop which 
enables goods trains to pass one another or to get out of 
the way of passenger trains. The station is properly 
interlocked, and the line is worked on the train tablet 
— The goods train on arriving had to do some 
shunting, and therefore the bulk of the train was left 
on the main line, outside the home signal, while the 
engine ran into the loop, and from thence into the 
goods yard. After some 10 minutes’ shunting the 
station-master asked for the tablet, and it was given 
him by the fireman. The shunting continued for 
another 10 minutes or so, during which the station- 
master took on the special. He intended to take it on at 
**Section clear, but station blocked,” but omitted to do 
so. The goods driver eventually joined his train, and 
was just starting to draw 1t forward into the loop, when 
it was run into by the special. As Major Yorke points 
out, it was a serious breach of the block regulations on the 
part of the station-master to, first, replace the tablet 
before the train had been a within the protection 
of the home signal, and, secondly, to take on any train, 
whether at “Section clear, but station blocked,” or not, 
while the previous one was still outside the home signal. 
The driver of the goods also, in his opinion, contributed 
to the collision by allowing his fireman to give up the 
tablet, while the driver of the special, who admits secing 
the distant signal ‘‘on” some 200 yards before reaching 
it, omitted to take proper steps to bring his train under 
control, so as to be able to stop either at that signal, if 
necessary, or at any obstruction which might exist between 
it and the home signal (Rule 47, General Rule Book). 
Had he doneso, he would have been easily able to stop short 
of thegoodstrain. Since the collision the following notice 
has been issued by the general manager of the Cambrian 
Railways: ‘‘No train must foul the single line after permis- 
sion has been given for a train to enter the other end of the 
section ; nor, in future, must a train foul the single line 
outside the home or advanced starting signal, for shunting 
oom. unless the engine-driver is in possession of the 
tablet for the section so fouled.” Major Yorke considers 
it desirable to excise the word ‘‘advanced” (in italics 
above). The report concludes with the following, which 
we consider too good to be condensed: ‘* But rules and 
regulations are of no avail unless they arecarried out. It 
was to the non-observance of the existing rules that the 
present collision was due, and unless a railway wey 


ut, and the permanent way 


takes pains to enforce at all times strict compliance wit 
the authorised rules and regulations, the chief responsi- 
bility, when a disaster occurs, must rest upon the com- 
pany, rather than upon the servants who have been 
allowed to drift into irregularities,” 

It came out in the evidence that the two drivers had 
booked on for shifts of about 12 hours each, and the 
Government inspector justly remarks that these hours 
are too long for any driver, and especially so in the case 
of men working goods trains, which probably do not run 
totime. They had been on between 8 and 10 hours at the 
time of the collision. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


ADDRESS BY THE PRESIDENT, Professor ALEXANDER B. 
W. Kennepy, LL D., F.RS. 
(Continued from page 564.) 

I pass now to the last and largest section of my subject, 
the question of public electric lighting from the point of 
view of the mechanical engineer. From the side of the 
public, that is, of the users of electric light, the essential 
points are simple, viz., that the light should not visibly 
flicker, that it should not be below the declared pressure 
nor very much above it, that it should be available at all 
hours, and of course most of all that it should never go 
out! But any notions one might have that in conseqence 
of the oe of this final result the means of attain- 
ing it would also be simple, are very speedily dispelled 
by a consideration of the facts. It is, alas! not sufficient 
to provide a shed, a boiler, a decently governed —— 
and a dynamo or alternator, and many and sad have been 
the disappointments in consequence. The fact is, that 
although the final result to be attained is always the same, 
and is always extremely simple and straightforward, the 
conditions under which that result has to be obtained are 
always varying, and are not only extremely complex in 
any one place, but are also different altogether in each 
different place. To members of this Institution, how- 








ever, I need not point out that this is not any cause for 
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grumbling—the more difficult and complicated the pro- 
blem the more chance there is for the engineer in working 
out its solution. bale ; ; 

T will consider first those variations which are entirely 
beyond the control of the engineer, z.¢., the variations of 
load, and afterwards those which are within his power, 
i.e., Variations in the working of the station. To those 
of you who have practically to do with these matters, the 
variations I have to speak of are absurdly familiar, but 
to others—probably the majority—they are still suffi- 
ciently unfamiliar to be of some little interest. I have 
therefore prepared diagrams which may illustrate them. 

Diagram 1* shows the variations of output of a lighting 
station during a whole year. Each vertical division 
stands for one week. Irregularities are due to particularly 
foggy weeks, or to weeks in which public holidays occur, 
a as Easter and Whitsuntide. For the rest the curve 
follows pretty obviously the changes in daylight, except 
that the minimum occurs not in the very middle of the 
summer, but during August, in consequence of the large 
number of private houses which are shut up at that time, 
while the days are still too long to require the use of any 
artificial light in shops which close at seven o’clock. 

Diagram 2 shows the variations within a week, each 
vertical division standing for oneday. Here of course the 
chief variation is that which occurs on Saturday and 
Sunday. ae ’ ek: 

Diagram 3 shows the variations occurring within one 
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day, the vertical divisions each standing for one hour. 
In this diagram three days are actually shown, one in 
December, one in August, and one in June, and it will be 
notice that the three are very different. In winter there 
is practically always a double maximum, one occurring 
about breakfast time or in the forenoon, after which the 
load falls off in the middle of the day and reaches its full 
maximum towards evening. In the summer time the 
morning load disappears altogether, and there is only one 
maximum, which occurs bes later than it does in winter. 
In fact, I have noticed that in London at any rate, the 
average time up to which people use light is fully an hour 
later in summer than it is in the winter, a somewhat 
interesting fact in sociology. In August the ‘ peak” of 
the diagram becomes a minimum, the private houses 
— no light because they are closed, and shops because 
the days are still too long. 

_ The thin line on Diagram 1 shows in rather an interest- 
ing fashion that the maximum 1 and the maximum 
output by no means vary together. The maximum load 
is much more constant than the maximum output, and 
does not vary nearly so fast or so much. The quantity 
which chiefly varies is the time during which that load 
lasts, and this time is, of course, dependent on the hours 
of sunlight, or more particularly on the interval between 
sunset and closing, or bedtime. 

Besides the variations shown in these diagrams, it is 
right that I should mention one or two others. A very 
important class of variations are those which may be said 
to be due to latitude. In a place as far north as Aberdeer, 

* This diagram corresponds to the output at the Davies- 
street station of the Westminster Electric Supply Corpora- 
tion during 1893. The great excess in the last quarter 
over the first quarter is to a considerable extent due to 
the larger number of lamps which were on circuit towards 
the end than at the beginning of the year. The great 
drop in the last week of all is due to the fact that that 
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for instance, there is practically no night for two months 
in the year, and for a much longer time than this no 
lighting whatever is used in shops, and hardly any in 
private houses. On the other hand, the hours of lighting 
in the winter are proportionately longer than in the 
south. The effect upon the annual output diagram would 
be not to alter its area considerably, but to thicken it up 
in the winter and reduce it very much in the summer. 
As an illustration of northern loads I have shown in Dia- 
gram 4 load curves for a winter and a summer day, taken 
at a little station which was running in Glasgow supply- 
— some two years ago. 
ne set of variations which puzzles and troubles the 
engineer very much is the varying amount of light thought 
necessary by people in different parts of the country. No 
doubt this depends to a considerable extent upon the 
nature of the premises in which the light is used, but even 
this is hardly sufficient to explain the whole of it. Ina 
purely residential district in London, for instance, the 
average energy used per annum is only about 12 units 
r lamp wired. In a mixed district like that of the 
estminster Company it is about 16 units per lamp wired. 
In a very rich district containing many clubs, like that of 
the St. James’s Company, one is not surprised to find 
that it amounts to 22 units per lamp wired. But one is 
on the whole surprised to find that in Newcastle it should 
be as much as 25 units, and in Leeds 27. It is no doubt 
with less surprise that one notices that the consumption 
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of 38 units per lamp which existed in Exeter when current 
was paid for by contract and not by meter, was exactly 
halved as soon as consumers were made to pay for the 
amount which they really used, 

There is one set of variations which, unlike all those 
which have been mentioned above, is to a certain extent 
under the control of the engineer. I mean the variations 
on the two sides of a circuit which is arranged upon a 
three-wire system. Here, of course, the engineer in the 
first instance endeavours to connect about the same 
number of lamps wired on each side of his system, and to 
see that the balance is approximately right, not only over 
the whole system, but over each small section of it. In 
spite of all the care that may be used in this matter, how- 
ever, I have found that a three-wire system may be very 
often greatly out of balance for a few minutes at a time, 
owing to causes entirely beyond the engineer’s control. 
Rapid changes in this respect occur chiefly within the 
fifteen or twenty minutes during which load is coming on 
most rapidly in the afternoon. In a station when the 
load was increasing from 2000 up to 8090 amperes, I have 
frequently seen that in the course of ten minutes first the 
positive and then the negative side would have 400 or 500 
amperes more than the other. oe the use of a balancing 
machine which can be transferred by a single switch from 
one side to the other, the case of course can be met as it 
arises, but it is sometimes a little surprising that the 
changes should be so large and so rapid. 

I on endeavoured to indicate to you some of the 
great number of variations in conditions, in spite of 
which the engineer has to obtain a uniform result, All 
these variations—even the last—are practically altogether 
beyond his control. Some of them occur with consider- 
able regularity, and can be foreseen; others are most 
irregular, and come without any warning whatever. But 
all of them affect very greatly both the method and the 
cost of production. The method first, because the efficiency 
and regularity of supply must be considered before the 
matter of economy. Any method of supply which was 


be wholly condemned on that ground alone, even if it 
happened to be of the very highest economy. But 
given any one of the many methods of supply which are 
equally good as to result to the consumer, then that 
method must mainly be judged by its economy under the 
particular conditions in which it has to work. It will, of 
course, be borne in mind that the cost of power produc- 
tion in this case is not a mere 3 or 4 per cent., as in the 
case of a factory. It is 50 or 60 or 70 per cent. of the 
whole expenses, the balance being expenses of manage- 
ment and distribution, along with interest, depreciation, 
and other charges connected with capital. 
As to the effect, then, of the uncontrollable variations 
on system or economy, the first thing which I have to 
point out is that their madness is not entirely without 
method. There are some points which are as certain as 
it is that all members of Parliament will not be on one 
side, in spite of the fact that such a thing is in imagina- 
tion conceivable! Two of these are of special importance. 
First of all, there will never be more than certain pro- 
portions of all the lamps which are wired alight at once, 
either at times of maximum or of minimum load. The 
maximum maximum on the circuit of the Westminster 
Company is about 35 per cent., on that of the St. James’s 
ae age I believe, over 60 per cent. ; of the House to 
House Company, about 35 per cent. In Glasgow, where 
at present the light is solely in the region of offices and 
shops, the proportion is as high as 56 per cent. You will 
see that these proportions depend largely upon the nature 
of the places where the light is used. This proportion, 
which, of course, can be only an estimate in any particular 
place until the experiment is made, fixes for the engineer 
the maximum number of lamps wired for which a given 
horse-power will supply current. 
The maximum minimum is an almost equally important 
quantity, and in most places the engineer has to do with 
two such maxima, one for the day hours and another for 
the night. Ina purely residential district the night load 
will always be very small, and the day load will be prac- 
tically nil. In the City of London the day load, in con- 
sequence of the number of dark places to be lit, is con- 
siderable, the night load extremely small. In a mixed 
district like that of the Westminster Company, the day 
load in the middle of summer is not greatly more than the 
night load. Itis to be noted, however, that the night load 
is practically the same all the year round, while the day 
load, even apart from fogs or exceptional weather, neces- 
sarily varies very much. The maximum maximum also, as 
we haveseen, varies very muchat different times during the 
year, although it never exceeds a certain amount. It is 
also worth noticing that in general the night load on a 
central station will increase but slowly with the growth 
of the station. The first consumers who take the light 
are most often those who are most in need of it, who 
require it for dark corridors and long hours. Later on 
thousands of lamps may come on to a circuit in shops, 
offices, and in ordinary private houses, without a single 
one of them being used after midnight. In an average 
district the day load increases faster than the night load, 
because out of any large number of shops and offices 
some are sure to have dark places requiring current in the 
daytime. But neither night nor day loads increase nearly 
as fast as the maximum evening load, which, a certain 
normal condition having once been reached, will increase 
exactly in proportion to the lamps wired. In an alter- 
nating current station where very numerous isolated 
transformers are used, the night load increases nearly 
proportionately to the day load, because of the increase of 
magnetising current. 

he determination of the sizes of units to be used in 
any station depends essentially on the probable values, 
absolute and proportionate, of the loads I have men- 
tioned. It is now a commonplace, although a few years 
since no one seems to have thought of it, that the machi- 
nery in a station should be so subdivided that under all 
sets of conditions which remain steady for a few hours at 
a time it should be possible to have such machinery as is 
running, running more or less nearly fully loaded ; only 
in this way can much economy be ho for. It must 
not be taken, however, that this is a mere question of 
arithmetic, which can readily be settled off-hand. In 
every case—it is to be hoped—the output of a station will 
be much greater ten years hence than it is to-day. The 
pe gpa has not uncommonly to consider somewhat difli- 
cult pros and cons when he is called upon to provide 
machinery which shall be of such a type that it can allow 
dividends to be earned during the years of growth and 
yet remain still suitable in the time of maturity. 

It is further to be remembered that this question of 
the choice of size of unit is also quite modified in the 
cases where condensing plant is used instead of non- 
condensing. ‘The reasons for this I will not discuss here ; 
I had a good deal to say about them in a recent discus- 
sion at the Institution of Civil Engineers. A good con- 
densing engine uses nearly the same steam per indicated 
horse-power hour at any load above half output. The 
increased consumption per electrical horse-power hour is 
therefore proportionately much less than in the case of 
non-condensing engines, and the economical importance of 
fully loading the machines is correspondingly minimised 
in stations where condensing plant is employed. 

The question of size of unit leads naturally to that of 
the necessary magnitude of reserve in any case. 
think this is a simple matter, but no doubt it is some- 
times wrongly treated. To make the reserve a fixed pro- 
portion to the total plant, for instance, is a method 
which cap only possibly come right by a fluke. I will 
not argue for the necessity of a reserve—that appears to 
me to be beyond any argument. The reserve is required 
for two purposes—to provide against breakdown of plant, 
and to provide against accidental increase of load on 
epecial occasions. Itis in the primary conditions of the 








week included Christmas Day and Boxing Day, as well as 
a Saturday and Sunday. 





inevitably liable to breakdowns and interruptions would 
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a machine wholly breaks down at the time of full load. 
From this it follows as a mere matter of arithmetic that 
the minimum of reserve must be a unit equal in size to 
the largest unit in the station, so as to be capable of 
taking its place if it breaksdown. I should have thought 
that it went without saying that a machine of 100 horse- 
power could not be a reserve in a station where other 
machines were of 200 horse-power, had it not been that I 
have seen it often so said. If an engineer considers that 
the winter, when the full load is liable to come on at any 
moment, is a suitable time for overhauling his plant, it is 
obvious that the reserve must be at least double the 
minimum which I have mentioned. Indeed, most engi- 
neers would prefer to have two strings to their bow, and 
not to know that the breakdown of one machine would 
absolutely use up the reserve they wanted to keep in case 
of specially heavy load coming on, as long as it (the 
breakdown) lasted. This, however, is a question of 
degree, of caution, and, some would say, also of nervous- 
ness. 

Those questions about the running of a lighting station 
which are essentially matters of mechanical engineering, 
group themselves mainly in three sections, according as 
they relate to (1) security, (2) efficiency of regulation, and 
(3) economy of working. It is obvious that the funda- 
mental question of the choice of an electrical system in 
any particular case connects itself with all three, but this 
fundamental question I do not propose to discuss here 
partly because it is not a matter which can be discusse 
in a few words, and partly because it is to so very large an 
extent an electrical matter that it does not fall well 
within the scope of my a address. 

Of the three points I have put security first, because no 
doubt the absolute certainty that nothing short of a boiler 
explosion or of the burning down of a station shall stop 
the supply of current is really the very first condition of 
supply. Clearly with any machinery the burning of an 
armature, the seizing of a bearing, or the breaking of a 
shaft, are possibilities which may have to be faced at any 
moment. They seldom occur—very seldom, happily— 
but sooner or later one or other will come about, 
and the engineer in charge has to be provided 
with means for preventing any such accident having 
more than the most transient effect on his light. Of 
course, the existence of proper reserve plant, such as I 
have already mentioned, is the first necessity of the case. 
Scarcely less important, however, is the necessity that 
such reserve should be almost instantly available. ere 
all the plant is running in parallel, ¢.e., where all the 
dynamos or alternators are working straight through the 
same pair of omnibus bars on the switchboard, it will 
very often happen that the other machines which are at 
work may of themselves be able, at least for a few minutes, 
to take up the load of the one which has broken down, 
and so to allow time for another machine to get started. 
It may quite well happen, however, that these machines 
may be themselves running very nearly at full load, and 
that the broken down machine may have had so large a 
load upon it that this is impossible. In any case a large 
machine, say 400 horse-power or more, cannot be started 
and got on circuit in a few seconds, and seconds are of 
importance in these cases. For this reason, in stations 
which use alternating currents it is usual, and probably 
necessary, to have one reserve machine always warmed up 
and running round at half speed, so that itis merely a 
matter of opening a stop valve to let it away in a condition 
ready for putting on circuit, although the synchronising 
in is unfortunately always a matter which may cause 
some minutes’ delay. In continuous current stations it 
frequently happens that a battery is used which can give 
so high a discharge for four or five minutes as to take the 
place—along with the machines remaining on circuit—of 
the machine which has given way, until another machine 
has been started and put on. So far as it goes this is no 
doubt a great advantage, but it must be remembered that 
the mere existence of a battery, and even of a battery 
quite sufficient for helping in day and night light loads, is 
not sufficient to insure that the battery shall be available 
for help in this fashion. Two details are easily seen to 
be essential when it is remembered that the failure may 
occur during the hours of full load. As the volts are 
highest at such a time, the battery must not only 
have sufficient capacity, but must also have a suffi- 
cient number of cells to give in discharge the full 
electromotive force of the station, and this will not be the 
case unless the engineer has specially provided for it by 
an unusually ample number of cells. mdly, the 
battery must have been fully charged beforehand, so as 
to have the maximum electromotive force per cell avail- 
able. This involves that the battery charge should have 
been completed during the day, before the hour at which 
full volts could possibly be required from it in case of 
any accident. A battery which could only discharge 
heavily at 215 volts would be practically no use whatever 
as security against a drop of pressure after an accident 
which might possibly occur at 230 volts. 

In an alternating current station where the machines 
are not run in parallel, but where each alternator supplies 
current to its own separate circuit or bunch of circuits, 
the sudden failure of a machine must instantly cause ex- 
tinction of light in the circuit affected for the fraction of 
a minute which must elapse before the circuit can be 
thrown on to other machines, or the few minutes which it 
must take to get another engine started and plugged on. 
In a station worked on this plan, however, the machine 
which is turning round as stand-by can be kept excited 
and giving the volts corresponding to its s , and can 
be plugged on in readiness, so that the circuit from any 
machine which has broken down can be instantaneously 
switched on to it and it can be run up at once to full 
electromotive force without, of course, any of the delay 
which would be unavoidable if it had to be synchronised 
and putin parallel, It has also to be borne in mind that 


in cases where a number of alternators are running in 
parallel the breakdown of one may tend directly, in 
certain cases, to endanger all the others—a trouble which 
does not exist if circuiting be used. On the other hand, 
the circuiting system causes inevitable, if slight, flickers 
in the light, which are quite avoided by running in 
parallel. It also necessitates the use of comparatively 
numerous circuits, as no one can be allowed to cé 

more than from 30 to 50 kilowatts at a time when it 1s 
switched on or off. ; 

In must be recognised that in one matter the require- 
ments of security and of economy are more or less — 
If an engineer is quite certain that whether by the help 
of batteries or otherwise he can bring his reserve into 
action so promptly that the worst breakdown will not 
- his lighting, he will no doubt always run each unit 
of his plant as nearly at its full capacity as possible. 
But if for any reason he cannot be so sure of his reserve, 
he will gain greatly in security by running his plant 
always so far under its maximum that he can distribute 
the load of any one unit for a few minutes over the others 
without endangering them. Bub of course this is practi- 
cally equivalent to underrating the whole capacity of the 
plant by a considerable percentage, probably 20 per cent., 
and consequently of increasing the capital cost of the 
plant per unit of normal maximum output by just the 
same percentage—a result which one does not wish to face. 

I have spoken of possible breakdown of engines or 
dynamos. ‘There are, of course, other accidents to be 
provided against. Short of a boiler explosion the most 
serious of such accidents would doubtless be one occurring 
to a steam pipe. The physical consequences of the actual 
bursting of a steam pipe are not, of course, the matters at 
present under consideration. In all probability such an 
accident would disorganise any station, no matter how 
well arranged. But short of the actual bursting of a pipe 
many things may happen which may render it necessary 
to shut down a certain portion of piping. It is mmgan= 
necessary, therefore, to provide any lighting station wit 
something in the nature of a ring-main system, or its 
equivalent, by which any engine in the station can be 
supplied with steam from two directions. In a properly 
arranged ring-main system it should be possible to dis- 
connect or cut out of use any section of steam pipe which 
may be giving trouble without stopping a single engine. 
Of course it is not necessary to provide pipes so large that 
under these conditions there should only be the normal 
drop of pressure between boilers and engines. One can 
put up with an extra drop without grumbling if it only 
occurs under these circumstances. It is inevitable, to 
reach the required degree of security in this matter, that 
the steam pipe should be fitted with a very large number 
of valves, and these are undoubtedly objectionable, if 
only on account of the very considerable loss by radiation 
which is almost inevitable from their covers and flanges. 
But, after all, the making of good steam joints in large 
pipes at 150 1b. pressure is nowadays a very simple matter, 
and the unavoidable complexity of the arrangement is 
more than ponsbences os Mises | by its usefulness. 

The duplication of the steam pipes must obviously ex- 
tend to the boilers as well as to the engines. The hang- 
ing up of a safety valve, the blowing of a mudhole joint, 
the bursting of a tube, or any one of half a dozen other 
such accidents, may put a boiler suddenly hors de combat. 
It must be possible, therefore, at the shortest notice, to 
cut out any boiler without interfering with the working 
of the rest. Fortunately boilers can be forced more 
readily than engines or dynamos, and such an accident 
could almost always be met by forcing the remaining 
boilers somewhat. 

Reserve in boilers stands thus in the same ition as 
reserve in machines, except in so far that the boilers can 
be more easily forced, as I have just pointed out. With 
them, however, as regards security of working, there 
comes in an even more difficult question than that of 
reserve, namely, that of readiness for emergencies other 
than breakdowns. Even in London, where a fog may 
cause the load on a station to increase 10 times in as 
many minutes, there is practically no difficulty in getting 
the engines started quickly enough. It is otherwise with 
the boilers, which, although so easily forced when actually 
in work, are terribly sluggish in getting up steam, as com- 
pared with the rapidity with which unexpected darkness 
used to come over London, and doubtless will come over 
again when the sun has recovered from its present attempt 
to outshine all artificiallights. At the most inconvenient 
time for a breakdown, namely, the time of full load, the 
engineer knows at least that an engine or dynamo acci- 
dent can hardly affect him to more than 15 or 20 per 
cent. of his whole work, of which, at the worst, a con- 
siderable portion can in most cases be taken up by the 
remaining plant. But the most inconvenient time for a 
fog to come on is at light load, and then the increase 
coming on in a few minutes may be anything from 500 to 
1000 per cent. And the engineer must be able to meet 
this in June as much as in December, and with even less 
notice. Practically this means that even in summer 
enough boilers must be kept under steam—if not at full 
pressure, at something near it—to be able to take up this 
enormous increase of load in 10 minutes, as soon as ever 
their fires are brought forward and their dampers opened. 
(I am speaking here of such cities as London, or Man- 
chester, or Glasgow. Of course I know that there are 
happy places, like Rome or Aberdeen, where fogs are un- 
known, and where, therefore, all this provision against 
them is unnecessary.) I need hardly point out to you, after 
going over all these points, that it is improbable that the 
fuel consumption per indicated horse- power hour in electric 
light stations will ever reach, or can ever reach, anything 
like so low a figure as has often been reached in first-class 
steamers, where the engines and boilers work on con- 
tinuously day and night at pretty much their most 
economical load, 








I will mention just one more point as to security of 
working in a station—the feed arrangements. Here in 
London I have several times run considerable risk of 
——— from this cause. A duplication of feed pumps 
and pipes is an obvious precaution, and one that probably 
every one adopts. But few of us can keep water stored 
in sufficient quantity to last for moré than three or four 
hours at full load, so that without special arrangements 
we are liable to be extremely inconvenienced by any 
accident a to the mains of the water companies 
outside, which may compel them, on short notice or even 
no notice at all, to cut off the supply for a few hours. 
The best arrangements to meet this contingency vary in 
different places, but the engineer must not lose sight of 
the fact that the difficulty is one which may occur at any 
time, and from causes altogether beyond his control and 
even knowledge. 

Outside the station the question of security comes in in 
connection with the mains. To a certain extent every 
station which uses either high or low tension feeders has 
some reserve in their very number. When a company 
has more than one station, trunk mains led from one to 
the other are also a considerable security, as well as 
a great help to economy. Mr. Frank Bailey, of the 
Metropolitan Electric Light Company, has carried out a 
most excellent ring or looped main system on his high- 
tension distributors, by which he can make sure that any 
consumers can be supplied two different ways round the 
circuit, so that any accident to the mains may cause a 
minimum of inconvenience to a minimum number of con- 
sumers. In ordinary low-tension distributing networks, 
the same result should be aimed at, although it cannot 
generally be obtained in what the mathematicians would 
call so ‘‘ elegant ” a manner. 

Many points occur in connection with the arrangement 
of electric mains which might be discussed in this con- 
nection, as to the means for isolating and testing them, 
the desirability of putting large sections into parallel, or 
working them separately, &c. ; but these matters rather 
lie on the electrical than on the mechanical side of the 
subject, and I must abstain from discussing them here. 

Ihave next to speak of the regulation of an electric 
lighting station, as forming, along with its security, the 
two matters which chiefly affect the consumer of electrical 
energy. All that the consumer cares about is that the 
oquerd in his house should besteady totheeye, and should 

not less than its nominal value, and not very greatly 
above it. In all stations working on a large scale this con- 
stancy of pressure in the consumers’ houses necessitates 
a constantly varying pressure at the station, in order to 
make up for the loss of pressure in the mains, which is 
itself—wholly or in part, according to the system of 
supply—dependent on the amount of current passing 
through them. In an ordinary alternating current station 
the pressure at times of maximum load exceeds that at 
times of minimum load by about 5 or 6 per cent. In an 
alternating current station, with low-tension distributors, 
the excess may be about 12 or 15 percent. In an ordinary 
low-tension station, with three-wire system, it may often 
be 20 per cent. The actual figure, of course, depends on 
the current density permitted in the copper; but the 
figures I have given illustrate the sort a sens 
which different engineers have found it advantageous to 
adopt on a large scale. 

The primary requisite for eee regulation is obviously 
enough that the engineer shall know the actual value at 
each instant of the pressure which he desires to keep 
steady. In every case where low-tension distributing 
mains are used, this pressure is the pressure at certain 
feeding points or at certain sub-stations, and it is best 
known at the central station by direct indication — 
bringing back pilot wires or potential leads from such 
points direct to the station, and connecting them to suit- 
able voltmeters there. In these cases the regulation con- 
sists in so running the machines that the pressure indi- 
cated by these voltmeters is always kept at the desired 
amount. What appears to me a less satisfactory method 
is sometimes adopted, namely, the determination by cal- 
culation or by experiment of the loss of pressure corre- 
sponding to each output, adding this loss to the normal 
pressure, and regulating the dynamos to the correspond- 
ing sum, transformed if necessary. Apart from the fact 
that in this case the pressure actually received by the con- 
sumer is only estimated and not really measured, so that the 
thing measured is not the really important quantity, there 
is the additional drawback that the regulation is to a vary- 
ing quantity instead of to a constant one, and is, there- 
fore, less likely to be thoroughly satisfactory. 

In cases where distribution is by high tension, with 
isolated transformers, there is, of course, no direct means 
for i | the pressure constant in the consumers’ pre- 
mises. If the distance between the nearest and the 
furthest consumer on any circuit is much less than the 
distance from the station to the nearest consumer, there 
may be a reasonably good regulation by the indirect 
means I have just described. In the case where the dis- 
tance from the station to the nearest consumer is small 
in proportion to the distance from the nearest to the 
furthest, no such regulation is practically possible ; and, 
in fact,in these cases, the section of the copper must be 
made so large as to reduce the drop of pressure within 
negligible limits. 

y one or other of the methods which I have mentioned, 
and preferably, no doubt, by the use of pilot lines, the 
engineer in the station knows to what pressure he is to 
work. In every case the station must work at a varying 
pressure, although in some instances the variation may 
not be great. The highest pressure must occur always at 
the times of greatest load. Several means are at the 
disposal of the engineer for varying this pressure. Best 
of all, I think, as being most convenient and most easily 
controlled, is the provision of sufficient additional resist- 
ance in the fields of the dynamos or exciters to enable 















































Tiara Se REAR e350 2 


ee 





































‘ 
: 
H 
& 
' 














it be AR ie 





May 4, 1894.] 





ENGINEERING. 





595 








magnetic field to be altered by the mere moving of a 
toe many contacts. Of course, to a certain 
extent, this method wastes energy, but the quantity so 
wasted is so very small in proportion to the whole, that 
ib is not too high a price to pay. The switches can be 
placed upon the switch oy so that the whole of the 
regulation may be done by the man in charge there, and 
be quite removed from the actual control of the engine- 
driver. In order that this method may be satisfactorily 
carried out, the engines must be so arranged that they 
can be run entirely upon their governors, the stop-valves 
being opened fully as soon as the machines have taken up 
any load. In this connection it is worth while noticin 
that for continuous current machines constancy of speed 
—which is, of course, to be distinguished from steadiness 
of speed, quite a different matter—is not in itself in the 
least a thing to be insisted on. The governor must be so 
set as entirely to prevent the engine racing in the case of 
a sudden short circuit or other breakdown. But apart 
from this, an alteration of 5 per cent. or more is not a 
matter of the least moment. In fact, for practical pur- 
poses, it is generally better that the governor should not 
be too finely set. Of course it may quite well happen 
that in the case of any one engine it may have to run 
throughout nearly its whole range of power at the same 
electrical pressure. If, therefore, the governor is so 
arranged as to allow of a drop in speed at full load, the 
field resistance must be so proportioned that notwith- 
standing this drop it can either keep the pressure constant 
or allow it to be increased within the desired limits. 

A much less satisfactory method of regulation is by 
means of the stop valve, that is to say, by the engine- 
driver actually opening or closing his main steam valve 
according to the output required. If this has to be done, 
each engine-driver must be able to see the pressure to 
which he has to regulate, and instead of regulation taking 
place by an easily moved switch in the hands of one man, 
it has to be carried out by the action of half a dozen stop- 
valves in the hands of perhaps as many different men. 
The enormous voltmeters which were made a few years 
ago, and I believe are still used in America in some 
places, having faces so large that they can be seen all over 
an engine-room, were designed in connection with this 
particular method of regulation. Regulation by field re- 
sistance was perhaps then not so well understood as it is 
now. At any rate there can be no doubt which method is 
the better on all practical grounds. 

I have been speaking of efficiency of regulation so far 
as it affects or is affected by the gradual alterations of 
load, such as are represented upon the diagrams on the 
wall. At times of full load this is practically the only 
matter of importance, because at such times any sudden 
increase or decrease of load is small proportionately to 
the whole load of the station. But in a station where the 
load every afternoon is, say, 1000 kilowatts, it may quite 
well happen that in the early hours of the morning, or 
during a bright forenoon, the total load is little more 
than a hundredth part of this. In such a case the sudden 
throwing on or off of a motor without proper starting 
resistance, or even of a photographer’s arc lamp under 
similar conditions, may increase or decrease the actual 
output by 20 or 30 per cent. or even more. Such varia- 
tions are most often excessively sudden and of extremely 
short duration, so that they are particularly difficult to 
regulate for, and one must only be thankful that in the 
nature of things they can only occur at times when 
a little flickering of the light is not noticeable. In 
stations which are able to use batteries. there is no doubt 
that the battery acts practically the part of a flywheel in 
respect to these rapid variations. 

I now come to my last section, namely, that of economy 
of working a station, still looking at the matter, of course, 
from the point of view of the mechanical engineer. 
Economy of working covers two sets of questions. There 
is, first, the reduction of direct cost of coal, oil, stores, 
water, and maintenance per unit or per horse-power hour; 
and, secondly, the obtaining of the greatest possible ratio 
between the net useful and the gross indicated horse- 
power. Taking these matters in their order, the question 
of coal ——— comes first. In an electric light station 
the cost of coal averages not far from four-tenths of the 
total working expenses. While, however, this matter is 
so important a one, it is yet one on which so much has 
been said and written that it need not detain us long. 
There is no one type of boiler—at least, I do not know of 
any—which is better than all others under the conditions 
of an electric light station. Indeed, I would go so far as 
to say that from the point of view of economy there are 
five or six types of boiler which, with equally good 
stoking, will yield equally good and in every respect 
first-class results. Of course any type of boiler may be 
badly arranged or badly proportioned, may be under- 
worked or overworked, but if an engineer is not capable 
of so proportioning the boilers of whatever type he adopts 
as to give thoroughly e results, or of finding out 
whether his results can improved, he had better at 
once take to some business which is less complicated 
than that of scheming an electric light station. It may 
no doubt sometimes be necessary in order to get a 
specially — output out of a boiler to provide it with 
one of the thousand infallible nostrums for that purpose. 
So far as my own experience has gone, however, I think 
that almost anything can be done with a really well- 
designed boiler, if only the engineer in charge knows 
how to handle his dampers and how to deal with his 
particular fuel under the conditions where coaxing is 
required. I have lately had some remarkable illustra- 
tions of the way in which a particular boiler could 
have its output increased 60 per cent. by the application 
of certain particular apparatus to it, and an exactly 
similar boiler could then, when the stoker had found out 
how to manage his fires, give exactly the same increase in 
output without any change being made in it whatever ! 





One a which tells very much against the economy of 
an electric light station in respect to its evaporation per 
pound of fuel, is the extent to which, during all day in 
many places, fires must be kept alight, and pressures up 
in boilers capable of giving eight or ten times the actual 
output, and the extent to which in all stations fuel must 
be expended in getting boilers ready for the heavy load 
which comes on only once in 24 hours. These stand-by 
losses are not, as one would think, losses which get less 
as the output of the station increases, for the proportion 
which the stand-by boilers will bear to the actually used 
boilers at any moment will be practically constant, what- 
ever the output of the station. Ihave found that the 
total stand-by losses can be reduced in some cases to 
under 8 per cent. of the total fuel. Below this I have 
not yet succ in coming, although I hope a lower 
ratio will be obtained in the future. Iam afraid it is 
often considerably more than 10 per cent. 

I believe that a far larger proportion of fuel waste in a 
station occurs through causes beyond the boilers than in 
the boilers themselves, that is to say, it is much more 
easy to get a good evaporation per pound of coal than a 
small consumption of water per indicated horse-power. Of 
the causes which contribute to this the first is undoubtedly 
the very great loss which occurs by condensation in the 
steam pipes and by leakage through drains and other 
valves before ever the steam gets to the engines at all. 
This is probably much greater in proportion in an electric 
light station than in most other places, because the re- 
quirements of security which I have already discussed 
necessitate the use of a very elaborate system of steam 
pipes, much more elaborate than is found in any other 
works. Not only does this system of steam pipes present 
a large radiating surface and in various ways offer parti- 
cular facilities for cooling the steam, but also the absolute 
necessity of keeping the pipes clear of water at all times, 
so that any section of them can be used safely at a 
moment’s notice, involves the use of drain pipes and cocks. 
These necessary adjuncts to a system of steam pipes, 
along with the apparatus which we call by courtesy steam 
traps, and use in connection with them, are a continual 
source of waste and annoyance to the engineer. The 
drain cocks get left open, or if they are shut they leak 
themselves open, the steam traps require more looking 
after than the whole of the rest of the machinery put 
together, and altogether the whole system of pipes, drains, 
and traps —_ cost us in many cases 10 per cent. of our 
whole fuel. In some experiments which I recently had 
made I have found the proportion to be 8.8 per cent., and I 
have reason to think that it is often far greater. I know 
of no heroic remedy which can be applied to the matter. 
Probably we have not in general paid sufficient atten- 
tion to the proper covering of the pipes, including 
their flanges and the flanges of the stop valves. Cer- 
tainly we have not somehow succeeded in obtain- 
ing steam traps which will really work with any 
approach to permanent satisfaction under the trying 
conditions of every-day work. I hope that the use of 
superheated steam may be found very largely to reduce 
this particular cause of waste. Apart from this matter I 
know no reason why any engine in an electric light station 
should not work every day and every hour at exactly the 
economy which the same engine reached on special trials 
made at the same load under the strict conditions of a 
a Ihave, in fact, on many occasions compared 
the running of engines in this way with the running of 
the same machines at the same loads on their original 
tests. When I have subtracted the amount of steam nsed 
for the feed pumps, the difference was never greater than 
I have found to be covered by the condensation losses 
which I have mentioned. Of course it is necessary to 
remember that engines working in a central station at 
very varying powers cannot be expected to give average 
results equal to those obtained at full power on trial. The 
results should be compared on the basis of tests at corre- 
sponding powers, and in order that this comparison may 
be carried out, I always have a series of graduated tests 
made before taking over machinery. 


(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

THE s.s. Garton went on her trial trip on the 23rd 
ult. She is a fine screw steamer, built by Messrs. 
William Gray and Co., Limited, Hartlepool, for the 
Deddington Steamship Company, Limited, of Hull 
(Messrs. H. Samman and Co., managers), and engined at 
the Central Engine Works, West Hartlepool. Her length 
is 316 ft. over all; breadth extreme, 43 ft.; depth moulded, 
20 ft. 10 in. The engines are of the triple-expansion type, 
the cylinders being 23 in., 364 in., and 62 in. in diameter, 
with a piston stroke of 39in., and steam is supplied by 
two large steel boilers working at a pressure of 160 lb. 
per square inch. The vessel was run for an hour at full 
speed, when it was found she made about 12 knots on 75 
revolutions of the engines per minute. 





Messrs. Ramage and ee, Limited, Leith, 
launched on the 19th ult. a steel steam yacht of 280 tons 
yacht measurement, built for Colonel Henry Platt, of 
Llanfairfechan, North Wales, and Kingairloch, Argyle- 
shire. Her _— dimensions are: Length, 149 ft.; 
breadth, 20 ft.; depth moulded, 12 ft.; while the ma- 
chinery consists of a set of triple-expansion engines 
having cylinders 13 in., 21 in., and 34 in. in diameter by 
22 in. stroke, supplied with steam from a steel boiler 
working at 165 lb. pressure. 





The Campbeltown Shipbuilding Company’s steamer 
Guillemot, of 1146 tons net register and 2300 tons dead- 
weight, recently launched from their yard at Campbel- 
towa, Clyde, made her trial trip on the 17th ult., when 
an average speed of 11 knots was attained, the vessel 








being partly loaded. The Guillemot is asteel screw steamer 
of the part awning deck type, designed to carry 2800 tons 
deadweight on 19 ft. 8 in. draught, and has been supplied 
with a set of triple-expansion engines by Messrs. Rankin 
and Blackmore, Greenock. The owners are the General 
Steam Navigation Company, London. 


On the 19th ult. Messrs. Russell and Co. launched 
from their Kingston yard a fine steel spar-deck screw 
steamer of 5100 tons deadweight carrying capacity, built 
to the order of Messrs. Wright, Graham, and Co., of 
Glasgow, to the design and under the supervision of 
Messrs. Wm. Esplen and Sons, engineers and naval archi- 
tects, Liverpool and London. The vessel has been con- 
structed considerably over Lloyd’s highest class. Dimen- 
sions: Length, 357 ft. over all ; beam, 43 ft. ; and depth, 
28 ft. 5in. The hull is constructed on the deep framing 
principle, with part cellular double bottom and high tank 
for water ballast. The vessel is to be fitted with seven 
steam winches, steam steering gear, and steam windlass. 
Triple-expansion engines are being supplied, with steel 
alee for a working pressure of 200 lb., by Messrs. 
Fleming and Ferguson, Paisley. The ceremony of 
naming the steamer Falls of Bracklinn was gracefully 
performed by Miss Miller, Lyndhurst, Kelvinside. 


Sir Raylton Dixon and Co., Middlesbrough, launched 
on the 19th ult. a screw steamer named Leyden, of the 
principal dimensions: Length, 357 ft. 6 in.; beam, 43 ft. 
6 in.; depth moulded, 28 ft. Six transverse water-tight 
bulkheads are fitted, and water ballast will be carried 
in the cellular double bottom, which extends right fore 
and aft. The propelling machinery will be fitted by 
Messrs. Thomas Richardson and Sons, Hartlepool. The 
cylinders are 244 in., 39 in., and 67 in. in diameter 
by 45 in. stroke, supplied with steam from two double- 
— boilers working at a pressure of 180]b. per equare 
inch, 








The Sunderland Shipbuilding Company, Limited, 
launched on the 18th ult. a steel screw steamer named 
Aswanly, 345 ft. long between perpendiculars by 44 ft. 
broad by 29 ft. deep, built on the bracket system, thus 
dispensing with hold beams, and leaving a clear space for 
the stowage of general cargo. The main engines are 
by the North-Eastern Marine Engineering Company, 
Limited, Sunderland, and have cylinders 244 in., 40 in., 
and 66 in. in diameter by 45 in. stroke, steam being 
supplied by two large boilers working at a pressure of 

60 lb. per square inch. he vessel has been built for 
Messrs. Adam Brothers, of London, Newcastle, and 
Aberdeen. 





Messrs. Cox and Co., Falmouth, launched on the 17th 
ult. a steel screw steam yacht built to the order of 
Mr. C. H. Dawe, of Falmouth, and of the following 
dimensions: Length, 824 ft.; beam, 14 ft. ; depth 84 ft. 
The firm are also constructing compound surface-con- 
densing engines, with cylinders 12 in. and 24 in. in dia- 
meter by 16 in. stroke, to be supplied with steam at 
120 lb. pressure from a steel multitubular boiler. 





The Grangemouth Dockyard Company launched on 
the 20th ult. a steel screw steamer. Dimensions: 297 ft. 
over all by 40 ft. 6 in. beam by 21 ft. lin. depth moulded, 
with double bottom all fore and aft for water ballast, and 
designed to carry a deadweight of 3700 tons on a draught 
not exceeding 19 ft. 10 in. The engines, which are of the 
triple-expansion type, with cylinders 21 in., 334 in., and 
57 in. in diameter by 39 in. stroke, and with two boilers 
13 ft. 3in. by 10 ft. 6 iv., are being fitted on board by 
Messrs. Hutson and Son, of Kelvinhaugh Engine Works, 
Glasgow. The vessel is being built to the order of Messrs. 
Macbeth and Gray, Glasgow, and is named _ the 
Dunblane. 





The new auxiliary steam yacht Erl King, 560 tons, 
built by Messrs. Ramage and Ferguson, Limited, Leith, 
for Major A. H. Davies, London, went out on her official 
speed trials on the Firth of Forth on the 19th ult. With 
the specified deadweight on board a speed of 12.91 knots 
was easily obtained. 





The s.s. Brookline, which is the second of two steamers 
built and owned by Messrs. R. Craggs and Sons, of 
Middlesbrough, specially for the American fruit trade, 
was taken out for trial on the 19th ult., at the measured 
mileat Tynemouth, with very satisfactory results. The 
dimensions are 230 ft. by 31 ft. 6in. by 17 ft. 24in. The 
engines have cylinders 22 in., 35 in., and 57 in. in dia- 
meter by 36 in. stroke, with two large steel boilers, fitted 
by Messrs. Westgarth, English, and Co., of Middles- 
brough. A saloon is fitted on deck for carrying 24 first- 
class passengers. 





RECENT EXPERIMENTS IN ARMOUR.* 


By Mr. C. E. Ettis, Associate, Managing Director 

of Messrs. John Brown and Co., Limited. 
(Concluded from page 530.) 

I must now allude to the doubts that have been ex- 
pressed as to the difficulties which will be experienced by 
manufacturers in owe ag J the process to curved and 
twisted plates. Both the Dutch and the Austrian Govern- 
ments appear to have attached great importance to this 
consideration. No doubt there are, and will be, difficul- 
ties caused by the ee effect of the water treatment, 
and time alone will show whether they are as serious as 
the detractors of the system allege. I think, however— 


* Paper read before the Institution of Naval Aschiteste, 
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* Two more similar shots were 

















fired at a velocity of 1443 f.s. with similar results to the first round, except that one of the shots was broken, and afurther crack was formed. 
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122 | Penetration 6.9 in., no cracks 

138 ” 8.1 ” ” 

146 ” 2.4 ” ” 

163 |Penetrated, one fine crack 
visible 

177 |Some penetration, but back- 
ing uninjured; _ serious 
through cracking, but the 
plate remains integral part 
of the target 

122 | Penetration 6 9 in., no cracks 

138 oo Gy " 

146 |Complete perforation, no 
cracks 

163 Ditto 

177 Ditto 

122 |Penetration 7 in., no cracks 

138 ” 2.5 ” ” 

146 ” 16 ” ” 

163 * 6S % 

177 |Complete perforation of plate 
and backing 

147 |Penetration, 6.35 in. ; height, 
of bulge, .7 in.; no cracks 

192 |Penetration, 11.5 in. ; several 
cracks; height of bulge, 
3.25 in. 

215 |Penetration, 13.5 in. ; several 
cracks; height of bulge, 
1.5 in. 

192 |Penetration, 6.25 in. ; several 
cracks; height of bulge, 
3 in. 

147 |Penetrated : no cracks; height 
of bulge, 14 in. 

192 |Complete perforation; no 
cracks 

192 | Penetrated; nocracks; height 
of bulge, 2} in. 

215 |Complete perforation; no 
cracks 

147 |Slight penetration ; nocracks ; 
height of bulge, 1 in. 

192 |Penetration, 1lin. ; one crack 
and one hair line 

215 |Complete perforation; one 
crack 

192 |Complete perforation 

147 |Penetrated; one crack in 
plate ; height of bulge, 2 in. 

192 |Penetrated; some _ cracks; 
height of bulge, 3 in. 

215 |Penetrated; further crack- 
ing ; height of bulge, 44 in. 

192 |Penetrated, 11 in. ; slight in- 
crease of cracking ; back of 
plate where struck broken 
away ; height of bulge, 3} in. 

147 Very slight penetration ; face 
at point of impact forced 
back 1} in.; two fine cracks 
and one hair crack ; height 
of bulge, 3 in. 

192 |Penetration, estimated, 3 in. ; 
three fine cracks ; height of 
bulge, 2; in. ; indent in back- 
ing, 2 in. deep 

215 |Perforation, about 33 in. ; 
point of cone 2}in. inside 
face of plate; four more 
cracks formed, but plate re- 
mained entire; height of 
bulge, 3{ in. ; indent in back- 
ing, 3 in. deep 

147 |Penetration 1.7 in.; some 
fine hair cracks 

192 |Penetration, estimated, 7 in. ; 
several cracks 

215 |Plate perforated ; cracks ex- 
tended 

192 |Penetration, estimated, 6 in. ; 
one slight additional crack 

221 |Complete perforation of 
plate and backing; small 
hair cracks only 

231 |Complete _ perforation of 
plate and backing ; one hair 
crack only 

221 | Plate perforated, but projec- 

| tile lodged in backing ; some 
cracks to edges of plate 

231 |Plate and backing perforated ; 
considerable cracking round 
point of impact 

131 Penetration, 1} in.; no cracks 

173 | + 1h ,, One crack 

Perforation 


196 


Rebounded intact. 


Ditto. 
\Shot_ broken, head remaining 
in plate. 
Broken Up. head remaining 
embedded in plate. 
Ditto. 


Rebounded intact. 


Broken, head remaining in 
plate. 
Small longitudinal cracks. 


Slightly set up. 

Projectile recovered with con- 
siderable longitudinal crack. 
Slightly set up. 

Not recovered. 

RKebounded, 


Completely broken up, head 
embedded in plate. 

Stuck in plate. 

Broken, head remaining em- 
bedded in plate. 

Not recovered. 


Broken up. 


Broken up; point remained 
in plate. 
Broken up; point remained 
in backing. 
Broken up; point remained 
in plate. 


Stopped and broken ur. 


Broken up; point remaining in 
backing. 
|Stopped and broken up; part 
remaining in plate. 
Passed through plate and back- 
ing unbroken. 
Completely broken up; head 
remaining in plate. 
Broken up; head remaining 
in plate. 
Broken up; part being found 
9 in. in backing. 
Broken; part found behind 
backing. 
Completely broken up; point 
embedded in plate. 

Ditto. 


Ditto. 


Projectile remained in plate, 
base projecting 6in. from 
face ; some part of projectile 


broken. 
Completely broken up. 


Point remained in plate, re- 
mainder completely broken 
up into small pieces. 


Ditto 
A small piece of plate remained 
in backing. 


Broken up. 
Ditto, 


Broken up; portion of frag- 
ments in backing, and some 
in front of target. 

Broken up. 


Broken up ; fragments found 
directly behind target. 


Broken up; and fragments 
found behind backing. 


Broken ; and pieces lodged in 
backing. 


Completely broken up; and 
found close behind backing 
of target. 

Completely broken up. 

Broken up. 

Ditto. 








t This plate was found to have been accidentally overheated in course of manufacture, and was not considered representative. 
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APPENDIX.—RESULTS OF RECENT EXPERIMENTS IN ARMOUR—continued. 
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rcv 
Manufacturer. 3 
¢ 
& 
~~ 
De 
>] 
a 
oa 
[=] 
3 Chatillon ws 
Commentry 
St. Chamond | Special 
steel 
Vickers Nickel 
steel 
Vickers Nickel 
steel 
7| Bethlehem Iron| Nickel 
Company steel (high 
carbon) 
Carnegie Nickel 
Phipps steel 
(low 
carbon) 
Vickers Steel 
Vickers Nickel 
steel 
Vickers Nickel 
steel 


Place of Trial. 


Date of Trial. 
Length, 
Width. 
Thickness. 
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ws 
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es 
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Calibre of Gun. 





in, 
63 


9.0 


9.0 


9.45 


9.2 








317 


317 


403 


403 


100 


210 


100 


250 


112 


473 


100 


100 


98 


98 


100 


380 


817 














| 











RESULT. 


On Plate. 

















183 |Penetrated ; some pieces of 


broken shot passing into 
wood backing ; one crack 

Penetration, 3 in.; two cracks 
from point of impact of first 


shot 
Penetrated, but not per- 
forated ; further cracks de- 


Complete perforation of plate 
and backing ; no cracks 


Complete perforation of plate 
and backing ; one crack only 
Complete perforation of plate 
and backing; four serious 
cracks, extending to the four 
edges of the plate 
Penetration, estimated, 5 in.; 
no cracks ; bulge, j in. 
Similar to previous round 


Ditto 
Penetration (ascertained), 


Penetration, 15 in.; plate 
broken across previous 


Penetration, through plate 
and wood backing; almost 
28 in.; one corner of plate 
broken off ; one bolt broken 
Penetration, 12 in.; short 
radial hair cracks on face ; 
height of bulge, 2}in. 

Penetration, estimated, 
6.8 in.; short radial hair 
cracks; height of bulge, 


Penetration, 12} in.; three 
radial cracks; height of 


Penetration, estimated, 7 in.; 
no cracks ; height of bulge, 


tin. 
Penetration, 12.8 in.; two 
through cracks; height of 


Penetration, 14.6 in. ; height 
of bulge, 4 in. ; slight radial 
hair cracks about 4 in. long 


Penetration, estimated, 
14.8 in.; height of bulge, 
4.75 in. ; cracks as before. 

Penetration, 9.75 in. ; height 
of bulge, 1.8 in.; cracks as 


Penetration, 20.5 in. ; height 
of bulge, 4.6 in. ; cracks as 


Penetration, 17.25 in. ; height 
of bulge, 6.75 in.; two 
through cracks and one deep 
crack; further crack at 


Penetration, about 9.8 in. ; 


short hair cracks ; height of | 


Penetration, about 12.6 in. ; 


slight cracking ; point of pro- 


jectile projecting 2 in. from 


Penetration, about 17 in. ; 
short hair cracks; projectile 
projects 6in. from back of 


Penetration, about 11 in.; 
short-hair cracks; height of 


Penetration, about 124 in.; 
three cracks formed, radia- 
ting from point of impact to 


Penetration (estimated) 4 in., 
no cracks; height of bulge, 


Penetration (estimated) 4 in., 
no cracks; height of bulge, 


-5 in, 
Penetration (estimated) 3 in., 
no cracks; height of bulge, 


Penetration (estimated) 3 in., 
no cracks ; height of bulge, 


Penetration (estimated) 4 in., 
no cracks; height of bulge, 


-4 in. 
Penetration about 6 in. ; plate 
divided into two pieces 
Penetration about 9.2 in. ; 
plate much shattered 
Penetration about 6.3 in.; 








Ditto 


240 “4 eso 4 
PROJECTILE. 3s - |3 B59 13 
a =] 
eu0 [Aa |Sue | A. 
—_____— 558 |.68 Pee | ae 
| | lee ® ao u jSeted| oT 
2 | ° 3s BH ~ gs zr 3 _ - 
: | ee | 23 |2EE| ° 
s & |Se8.a| S& |3oee| sm 
—~ S \24 ss Se (ss. 2| Se 
= = js? 3 £s r= KY ve! #9 
S ro) lAesé £2 est] 22 
x} 2 inks] 8 |" ong)! oF 
2 a qres| Fe | es a= | 
| | in. in 
| 9014 | Chatillon | 11.0 | 164| 126 
Commentry | 
| steel 
2080 | > 11 65 13.2 
| 2142 | - 12 05 13.8 5 
velop: 
2132 | St. Chamond| 20 20.2 
| chrome steel 
1988 on 18.1 18.25 t 
2132 2 20 20.2 4 
2171 Putiloff 11.4 13.4 4 
Holtzer 
2165 pe 11.35 13.4 
2177 ” 11.45 13.45 
2179 | 98 11.5 13.55 
5 in 
1655 | os 17.2 17.8 
points of impact 
1871 “a 20.7 21.2 2 
2075 9 11.8 14.0 33 
2075 a 1.8 14.0 3 
about } in. 
2075 =u 11.8 14.0 
bulge, 2 in. 
2075 99 11.8 14.0 
1850 Firminy 13.8 14.6 
(Firth) 
bulge, 23 in. 
2075 Holtzer 11.8 14.0 3 
2075 2 11.8 14.0 
2075 - 11.8 14,0 
before 
2075 ie 11.8 14.0 
before 
1700 | Carpenter 13.9 14.8 
back of plate 
1936 | Streiteben 11.6 13,2 
steel 
bulge, 2 in. 
1936 | Krupp steel | 116 13.2 
back of plate 
1936 | Streiteben 11.6 13.2 
late 
1936 Krupp 11.6 13.2 
bulge, 2 in. 
1433 | Streiteben 13 12.7 0 
edges of plate 
1973 Holtzer 11 12.95 3 
4in 
1973 9 il 12.95 3 
1973 Palliser 10.8 12.8 1 
-3 in, 
1973 o 10.8 12.8 1 
-15 in, 
1973 Holtzer 11 12 95 3 
| 
1698 | Pe 17 17.25 
1808 | a 18.5 18.8 
1902 17.0 17.25 k 
some cracking _ 
2296 222 22.5 214 Complete perforation 
2132 20.0 20.2 | 
19.1 19.25 | 


| 2066 











On Pr<jectile. 


Stopped, and broken; base 
projecting 6.7 in. from face of 
target. 

Stopped, and broken up; 

ogive remaining in plate. 


Stopped, and broken up; 
ogive remaining embedded im 
plate. 

Broken up; head much dam- 
aged ; and found about 600 
metres behind target. 

Small pieces of broken pro- 
jectile found behind target. 
Broken up into smali frag- 
ments ; eome of which were 
found immediately in rear of 
target. 

Stopped, and complet ly broken 
up ; head remaining 1n plate. 


Head remained in plate ; body 
broken, and thrown back. 


Head remained in wood back- 
ing ; body broken up. 


Projectile rebounded and broke 
into three pieces. 


Head remained embedded in 
plate, remainder completely 
shattered. 


Projectile rebounded unbroken, 
with one longitudinal crack 
visible. 

Head remained embedded in 
plate, remainder completely 
shattered. 

|Projectile rebounded, and was 
found cracked and flaked. 
It had been shortened 1} in. 
by the blow. 

Remained in plate apparently 
intact. 


Ditto. 
Rebounded, considerably set 
up, with pieces flaked off the 


ead. 
Remained in plate apparently 
intact. 

Rebounced and broke into 
several pieces, point being 
— and piece chopped 
off it. 


Projectile broken, head re- 
maining stuck in plate. 


|Remained in plate entire. 
Ditto. 


Ditto. 


Broken head remaining in 
plate. 


Broken up, point embedded 
in plate. 

Ditto. 

Ditto. 

Ditto. 


Ditto. 


Broken up, head remaining in 
plate. 
Ditto. 





Projectile broke n. 


Not broken. 
Ditto. 
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APPENDIX.—RESULTS OF RECENT EXPERIMENTS IN ARMOUR —continued. 





Size or PLATE. 


| Manufacturer. 


Description of Plate. 
Date of Trial. 
Place of Trial. 


| Number. 





C. Cammell Nickel 


steel 


rn 
we 


May 12, 
1893 


Shoe- 
buryn’ss 


Nickel 
steel 


Shoe- | 8 
buryn’ss! 


John Brown Oct. 10, 
and Co, 1893 

Bethle- 
em 


Nickel 
steel 


Nickel 
steel 


Bethlehem Iron July 30, 
Company 1892 

Indian 

Head 


Bethlehem Iron 
Company 


July 26, 
1892 


Shoe- 8 
buryn’ss 


Nickel 
steel 
(curved to 
predeter- 
mined 
lines) 
Steel 
(curved to 
deter- | 

mined 
lines) 

Nickel 
steel 


Cammell 


27 John Brown and 
Co. 


28 Vickera April 26, Meppen 8 
1893 


Indian | 9 
Head 


29 Bethlehem Iron Nickel 
Company steel 


Feb. 11, 
1893 


Vickers 


lines) 


* Four other similar shots fired with identical results, except that one crack from point of impact to edge of plate was formed at third round. 


PROJECTILE, 


T, = Thicknessof Wrought 


100). 


| 
| 


‘Thickness of Wrought — 
Iron the Shot would Per- 
forate according to De 


lron the Shot would Per- 
Marre’s Formula. 


forate according to Gavre 


_ Formula. 
ness of Plate ( 


Proportion of T to Thick- 


Thickness. 
Calibre of Gun. 
Weight in 
Pounds. 
Velocity in Feet. 
Description. 


ry 
KY 


= 
iS 
= 
es 
~5 


Holtzer 





— 
fo 3° 
> So 


Palliser 


Holtzer 


” 





Krupp 


Holtzer 


2050 | Chrome steel | 


1772 ” 


| 





| 


Proportion of T, to Thick- 
ness of Plate ( 


RESULT. 


100). 


On Plate. 


Penetration slight, no cracks; 
height of bulge, ,°, in. 
Ditto 


Penetration slight, no cracks ; 
height of bulge, } in. 
Penetration slight, no cracks ; 
height of bulge, 4 in. 
Penetration slight, no cracks ; 
height of bulge, § in. 
Penetration about 8 in., one 
through crack across face of 
plate ; height of bulge, 2} in. 
Penetration through plate, 
point extending 18 in. into 
backing. Plate broken into 
three pieces by large through 
cracks 
Penetration through plate, five 
radial cracks. Plate came 
forward, but remained entire 
Plate perforated and broken 
Penetration (estimated) 3in. or 
4in., nocracks; bulge about 
3 in.* 
Penetration (estimated) 3in. or 
4 in., no cracks 
Ditto 
Penetration 13 
through crack 
corner from plate 
Penetration 13 in., no cracks 


in., one 
separated 


Same as rounds 1 and 2 
Penetration to depth of about 
10in. Four through cracks 
radiating from point of 
impact 


Plate perforated ; four radial 
cracks 


Some penetration ; 
badly cracked 
Similar to previous round 


plate 


Penetration, estimated, 2 in., 
no cracks 


Penetration, estimated, 6 in., 
two cracks formed. Plate 
dished about 1 in. in depth. 
Penetration, estimated, 6 in., 
two new cracks formed and 
old ones ya tee dividing 
the plate into three pieces 
Penetration, estimated, 10 in. 
Piece struck (about 4 tons) 
divided into three fragments, 
backing uninjured 
Complete perforation, 
siderably cracked 
Complete perforation, plate 
much cracked. The shot 
was fired at a part of the 
plate much weakened by 
previous round 


con- 





On Projectile. 


Completely pulverised ; point 
remained in plate. 
Ditto. 


Ditto. 
Ditto. 
Ditto. 


Completely broken up, point 
remaining in plate. 


Greatly shattered. Lodged in 
plate and backing, but fell to 


— on removal of plate. 
ody of shot splayed out. 


Projectile broken up, but re- 
mained stuck in plate, base 
2} in. from face of plate. 

Shot broken. 

Head of projectile embedded in 
sr remainder completely 

roken up. 
Ditto 


Ditto 
Rebounded entire, slightly set 
up. 


“eee entire, set up 
in 


Same as rounds 1 and 2. 

Base portion found 7 ft. in front 
of target, remainder stuck in 
plate, but broken, and point 
destroyed. 


Shot broken up, head in back- 
ing, about 4 of projectile 
thrown back in one piece in 
front of target. 


Broken up, head embedded in 
plate. 
This shot was fired at a small 
_ of the plate. 

ead embedded in plate, re- 
mainder completely broken 


up. 
Ditto. 


Ditto. 
Ditto. 


Broken up, some pieces found 
behind backing 

Recovered almost entire about 
200 yards behind backing. 





Nore, —The figures given in the above Table as representing the perforations in wrought iron, ones Pe the Gavre and De Marre’s Formulw respectively, have been taken from a slide rule 


and I am sure I can speak for the other armour-plate 
manufacturers in this country—that any difficulties thus 
created will be readily overcome. In the first place, if a 
plate is uniformly heated, and uniformly chilled, any 
alteration of its form will also be uniform. A very little 
experience, therefore, will teach the operator the lines on 
which to work, particularly if the system of chilling in 
use is of a suitable character. We know also that the 
side armour for the Maine, made by the Bethlehem Com- 
pany, has been accepted by the United States Govern- 
ment; and, although I have no accurate information on 
the point, we may safely assume that the plates were not 
straight. Both Messrs. Cammell and my own company 
have also successfully made :ample Harveyed plates to 
moulds having both curve and twist, and probably other 
manufacturers have done the same. 

It may be interesting to give an account of some 
mechanical tests showing the quality of the soft parts of 
Harveyed plates which have been successful in trials. In 
the early stages of our experiments a 4 ft. by 4 ft. by 9 in. 

late was tested at Shoeburyness, breaking up the 6-in. 
en in the usual way without wre 4 est pieces 
were taken from the back of the plate with the following 


results : 
First Second 
Specimen. Specimen. 
Breaking strain per sq. in. 3l tons 30 tons 
Elongation per cent, in 2 in. 31 31 
Reduction of area per cent. 57 61 
Cold bends without fracture 180 deg. 180 deg. 


designed by Mr. Douglas Vickers, and kindly presented to me. 


The plate, it may be mentioned was not of our special 
armour-plate quality. It gives, however, a sufficient in- 
dication that, apart from the face, the body of the steel 
does not, at least, suffer from the application of the 
process. 

One characteristic of this kind of plate must be specially 
mentioned, as it cannot be gathered from the particulars 
of the trials referred to in the Appendix. I refer to the 
extraordinary resistance given to shot by small fragments 
of plate only. Perhaps the most conspicuous instance of 
this is given by the Bethlehem 14-in. plate (No. 29 in 
Appendix), where a 10-in. Holtzer projectile was fired, at 
a velocity of 2059 ft. per second, at a piece of plate 
weighing only 4} tons, and was broken up, with a pene- 
tration of llin. The total striking energy of the blow 
was 14,715 foot-tons, or 3344 foot-tons per ton of plate. 
Another example may be found in a recent trial of a 6-in. 
steel plate made by my company. The fourth shot of 
this trial was fired nearly at the centre of the plate, 
after cracks had been made, such that the point of im- 
pact was about the middle of an equilateral triangle, with 
each side measuring about 2ft. The 6-in, shot, witha 
velocity of 1815 ft. per second, was completely broken up ; 
one small crack only was made, and the fragment of 
plate represented by the triangle, dished to the extent of 
an inch, showing the tough nature of the material. If, 
therefore, the Harvey a be broken up, but its frag- 
ments still adhere to the backing, it still presents a con- 
siderable resisting power. It seems, however, from the 
foregoing remarks, that it might be desirable to have a 





greater number of bolts per square foot of plate than was 
the case in the old form of armour. 





With the above facts before us, we are enabled to form 
some idea of the improvements that have recently been 
effected in armour-plate manufacture, and of the relative 
value of the various kinds of armour. Without disre- 
garding the excellent qualities of the steel and nickel 
plates which I have alluded to earlier in this paper, I 
think I have shown that Harveyed armour would be a 
more efficient defence to the vital parts of any ship of 
war, whether battleship or cruiser, than any other type of 
plate. Opinions may differ as to the percentage of 
superiority it possesses, but I do not think I am over- 
estimating its value when I place its resisting power at 
50 per cent. above the steel and compound plates of 1888 
which I have chosen as the basis of comparison. This 
advantage can be used by the naval architect in one of 
two ways; he can either clothe with armour a greater 
partof his ship, orhecan obtain greater resistance, keep- 
ing the same thickness of armour. The new development 
is, therefore, of the greatest importance, and it will be a. 
matter of satisfaction to this Institution that the British 
Admiralty have been the first naval authority in Europe 
to realise the value of this new form of armour, and to 
apply it to their most recent designs. 

I desire in conclusion to express my thanks to the 
various armour-plate manufacturers for the information 
they have kindly afforded me, and to Captain Tresidder, 
C.M.G., for much valuable assistance in the preparation 
of the Appendix. 
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«* ENGINEERING” ILLUSTRATED PATENT | the jawbox, and’ is maintain 
RECORD. 


Comritep By W. LLOYD WISE. 


UNDER THE ACTS 1888—1888. 

The number of views given in the Specification Drawings is stated 
So Ses ey Oe ES es a 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&ec., of the Communicators are given in italics. 

Copi phy gy ti be obtained at the Patent Office 

ranch, 88, Cursitor-street, Chancery-lane, E.C., at the 

uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two Srom the 
the advertisement of the acceptance of a complete specification, 
ive notice at the Patent Office of opposition to the grant of a 

atent on any of the grounds mentioned in the Act. 


GAS, &c., ENGINES. 


8409. G. Wilkinson, Southport. Gas, &c., Motors, 
{7 Figs.] April 26, 1893.—This invention has for its object the 
production of a gas, &c., motor. The principal framework of the 
motor consists of a hollow casting A or crank chamber, which 
carries on opposite sides the power cylinders B, B1. The power 
pistons C are pled by ting-rods P, Pl to a crank D 
common to both, the shaft of which is supported by bearings in 
the sides of the crank chamber, and being carried through by 
means of a stuffing-box is provided with a flywheel. The gas and 
air valves G, G', g, g' are placed on the ends of the cylinders, and 
are opened by the suction on the inward stroke of the pistons, 
against the action of springs, these being arranged s) as normally 
to keep the valves seated. The ignition tubes are fitted to the 
ends of the cylinders, and are sealed by a tapered end inclosed by 
a closing nut, a washer of refractory material such as asbestos being 
interposed to prevent fracture due to strains caused by expangion 
under heat. The length of the tubes is such that while 
the upper part is heated to the point of ignition, the lower part 
is comparatively cool. The spindles of the exhaust valves termi- 
nate within the crank chamber, and are operated by cams carried 
by a small layshaft supported by bearings within the crank 





























chamber, and worked by gearing from the main shaft, the ratio 
being proportioned to the required movement of the valves. A 
governor attached to the layshaft operates within the crank 
chamber, and consists of discs presenting inclined surfaces to each 
other, between which weights are placed and driven by guides 
attached to the discs. The discs are mounted upon feathers upon 
the shaft, so that lateral motion can be effected, and are normally 
held together by springs, when the weights are nearest the centre, 
When the discs are rotated, the action of centrifugal force tends 
to force them away from the centre, and thus, by pressing upon 
the opposing inclined surfaces, forces them apart against the ten- 
sion of the springs. The crank chamber is charged with lubricant 
which is maintained at a normal level automatically, and is in- 
closed by the chamber, since the latter is sealed by covers. When 
the motor is in action the lubricant is thrown by the working 
parts upon the interior surface of the crank chamber, and guiding 
troughs are provided to cause it to be properly distributed to all 
moving parts requiring lubrication. e cylinder ends and ex- 
haust glands open into the sealed crank chamber, and all pro- 
ducts of combustion enter and may be conveyed therefrom to the 
external atmosphere through a pipe. (Accepted March 14, 1894). 


MACHINE TOOLS, SHAFTING, &c. 


3937. F. Dziech and G. Seidel, Brasso, Hungary. 
Clutch. [4 Figs.) February 24, 1894.—This invention relates 
to engaging and disengaging gear, and consists of means for 
coupling and uncoupling sheave pulleys, &c., to the shaft. To the 
driving shaft is keyed a sleeve carrying parallel guide arms for 
the gripper blocks. On the sleeve a pulley runs loosely, this 
pulley having a laterally extending rim. The gripper blocks, 
which are arranged in pairs at diametrically opposite sides of the 
driving shaft, are operated to close and open on to the rim by 
means of toggle levers from the hand lever. The two members 
of each pair of blocks are connected together by a screw spindle 
having right and left hand threads of a wide pitch, and to the 
spindle between the grippers is rigidly attached the end of the 
arm of the toggle levers. The members of these levers are pivoted 
to the support which runs loosely on the driving shaft, and is 
provided with a circular groove for the reception of the forked 
part of the lever. (Accepted April 4, 1894). 

9322. C. Scharenberg, Berlin. Chucks. [7 Fias.] 
May 9, 1893.—This invention relates to chucks for drills. The 
chucks have three jaws which slide in cylindrical and radial holes 





9322 


in the front part of the jawbox a, which is bored out la e enough 
to receive the largest article to be clamped. Wedeocbennd 
grooves are cut in the sides of the jaws, and work in conjunction 


of the latter and a nut screwing on the back 
x, and secured by a set screw. This 


RAILWAY APPLIANCES. 
9341. J. Boo 


roof, and constructed so that it can be d 


operating head c, which is adapted to rotate on the centre part of | culation through the 
in position by the enlarged front | collector A are baffle-plates F, F! arranged above the cluster of 
of the jaw- | tubes, these plates being pierced with holes, and provided with 
back part is coned axially | means for regulating the openings and consequently the e 
to —s — oe ae — . ae = —_ by of the gases. te ome han —_ shorter than the le’ 
screwing the nut back agai e latter the chuck is fo’ off | generator or of the tu c r. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS | the driving-pin. (Accepted March 14, 1894). 


th, Bury, Lancs. Menatiing 
Ways. (2 Figs.] May 10, 1898.—In this invention the outside 
of the guard’s van is provided with a whistle a oe above the The plates also serve to interrupt the oblique movement of the 


enerator. On either side of the upper 


of the 
To insure that the lower 
rt of the cluster is ry 4 heated, there are arranged in a 

iler of extreme le: (Figs. 1 and 2) several vertical baffle- 
plates H, H!, which divide the tubes into several groups. These 


on Rail- plates have approximately the interior shape of the cluster of 


tubes, and extend to the casing I I on either side respectively. 


and cause them to te distributed equally, the em- 





Fig. /. 
a 





Fig.2. 
sa ff s 


= 

| , ke) 
H] ff 
1 —— 

gon 
in communication with the whistle. The air pump is worked by 
an endless belt d from a pulley fixed on one of the axles of the van, 
so that when the latter is in motion it sets the pump to work, and 
fills the accumulator with compressed air. e accumulator has 


a safety valve /, and the pipe communicating with the whistle is 
provided with a stopcock. (Accepted March 14, 1894). 


STEAM ENGINES AND BOILERS. 


6292. H. G. Hudson, W. M. Rennie, and J. Graham, 
Morley, Yorks. Steam Boilers, &c. (2 Figs.) March 24, 
1893.—This invention has reference to means for consuming the 
smoke in the furnaces of steam boilers, &c. Behind the bridwe B 
at the back of the firebars F is formed an arch C, which is hollow, 
and provided with a number of small holes D communicating with 
the combustion chamber and with a large hole connected by atube 
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E to the outside atmosphere. Steam is allowed to flow into each 
tube as long as required after charging the fire with fuel, in order 
to supply the combustion chamber with the necessary air, which is 
heated on passing through the hollow arch, and distributed by the 
small open’ into the combustion chamber, where it amalga- 
mates with the products of bustion and the smoke. 
(Accepted March 14, 1894.) 


7923. P.M. Justice, London. (La Société Anonyme du 
Générateur du Temple, Paris.) Steam Generators. [5 
Figs.| April 19, 1893.—This invention relates to steam generators, 
especially to the ‘‘du Temple” type, which consists of two lower 
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col'ectors connected to a single upper collector by a cluster of 
small tubes, all of which are exposed to the direct action of 
the fire, and also connected by large tubes placed outside of the 
boiler casing, these tubes serving to return the water carried up by 


vy — 
air. Inside the van is an air pump b fitted with an accumulator c el 


gases 
ployment of two smoke-stacks assisting this. When the 
luster of tubes only extends a short distance beyond the 
grate (Fig. 3), one plate H is sufficient. In order to prevent. 
the tubes damaged, cylindrical collectors B are employed. 
The tubes are let into openings in the shells of the rs, 
and directly secured by expanding them. They are made of a 
larger diameter in their upper portion than in their lower, this 
arrangement allowing the products of combustion area for circula- 
tion on their entry into the cluster. When a single chimney is 
employed, means are provided for equalising the draught at the 
two ends of the boiler, and to allow of a reduction in the ashpit 
air may be arranged to enter from both endsofit. (Accepted 
March 14, 1894). 


9564. E. Hunt, Glasgow. (R. T. Love, Trinidad, West 
Inaies.) Steam Traps. (1 Fig.) May 13, 1893.—This inven- 
tion tes to steam traps used for automatically discharging 
water of condensation from steam pi &c., and consists in 
employing a vessel having the inlet from the steam pipes near 
the top. A float is connected to one end of a lever centred in a 
bearing on the bottom of the casing, and this lever is also con- 
nected to a valve which closes upwards against its seat in the 
outlet for discharging the water of condensation. The valve 
spindle is extended downwards through the valve-box, and has a 
buffer on its lower end which bears between the underside of 
the valve-box and a head on the bottom end of the spindle. A 
float C is connected to one end of a lever D centred in a bearin 
E on the bottom of the casing. The other end of this lever 
has connected to it the upper end of the spindle F of a valve G, 











which closes upwards against its seat H in the outlet J for dis- 
charging the water of condensation. The valve spindle F is 
extended downwards through the valve-box K, and a buffer 
L on its lower end bearing between the underside of the valve- 
box and a head or nut M screwed on the bottom end of the 
spindle. The float C, acting by its weight on the inner end of 
the lever D, holds the valve G shut against the internal pressure 
until the water of condensation accumulating rises and up 
the float, and through the reversing action of the lever D, opens the 
valve G. The float C, when being borne upwards, is guided by a 
guide-rod N fixed on the top of it and sliding in a guide hole ina 
plate P, fixed to the upper part of the casing A. (Accepted 
March 14, 1894). 


7120. J. G. Calvert, bt re « Sweden. Fuel 
Economisersg. (5 Figs.) April 6, 1893.—This invention re- 
lates more especially to fuel economisers described in Patent 
No. 4775 of 1893, in which the upper junction box I! 
of the first section of heating pipes is connected by a return 
pipe K1 with the lower junction box L2 of the second section, 
the upper junction box I? of the second section J? by a return 
pipe K? with the lower junction box L® of the third section, 
























































and so on throughout the ap tus. The feed-water thus 
enters at M the first lower junction box LI, ig forced to ascend 
through the first section of heating pipes into the upper 
junction box I!, then down the return pipe K' to the lower junc- 
tion box L? of the second section, up the pipes of the second sec- 
tion J? into the upper junction box I?, then down the return pipe 








with eccentric wedge-shaped projections on the end face of an 


the small tubes into the lower collectors so as to maintain a cir- 





K? to the lower junction box Lé of the third section, up the pes 
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of the third section, and so on until it at last leaves by the 
feed outlet pipe N at the upper junction box I8 of the last 
section. In this invention each of the return — Ki to K7 
is joined to its corresponding lower junction box L? to Lé bya 

assage Ka (Figs. 2 and 8), the outlet end of each passage 
Seine contracted, to impart considerable velocity to the issuing 
water. The connection of each lower junction L2 to L8 
with the blow-off pipe D is effected by means of a passage Dax 
of opposite corviors: The water flowing down the pipe K' is 
caused to enter the lower junction box L2 at considerable velocity 
in a direction away from the blow-off pipe D, and the tendency 
for the water to flow. to the blow-off pipe D, even when the bac! 

ressure valve A is not employed, is prevented by the — 
Fike action set up in the passage Daz by the jet of water issuing 
from the bend Kz and directed across the mouth of the passage 
Dax. (Accepted March 14, 1894). 


MISCELLANEOUS. 


13,240. T. Williams, Cardigan. Screw Propellers, 
&c. (5 Figs.) July 7, 1893..—This invention relates to a screw 
ropeller or fan having screw blades, each of which, considered by 
itself, is of uniform pitch from root to tip, and is so arranged 
relatively to the axis about which it turns, that its root, if con- 


/ 


tinued to the axis, would occupy a direct fore-and-aft position, 
whilst the pitch of the surface of the screw blade, relatively to 
the axis, gradually decreases from the root to the tip, the tips 
exerting no drag on the other parts of the blades. (Accepted 
March 14, 1894). 


17,857. J. Pilling, Ac on, Lancs. Drawing 
Roliers of Slubb g, &c., shines. [4 Figs.| Sep- 
tember 22, 1893.—This invention consists in mounting drawing 
rollers used in roving and slubbing frames, having adjusting 
bearing brackets carrying and maintaining the position of the 
distance of the carrier wheel, draw rollers being held in cee oad 
gearing distance from the carrier wheel in all the adjusta le 
positions for which the former are required. The carrier wheel 
is mounted on a bolt used for securing the adjustable brackets 
carrying the drawing rollers in predetermined positions. Sup- 
porting ribs are provided on the upper part of a bracket, and 
give support to the draw roller brackets. (Accepted April 4, 

894). 


W. E. Pownall and R. W. Hammond, Cork. 
Gillen Trap for Drains. [4 Figs.] November 16, 1893.— 
This invention relates to a gulley-trap with cleaning eye in sepa- 
rate compartment, so constructed that the part required to be 
cleaned is easily accessible. The trap is made in stoneware or 
cast iron, and the cleaning eye is fastened by a tar and pitch air- 
tight joint, and fitted with a metal ring with a bolt for loosening 
ween requiring to open. (Accepted April 4, 1894). 


1904. C. Moradelli, Munich, Bavaria. Grain 
Shoots. (3 Figs.) January 29, 1894.—This invention relates 
to means by which the quantity of grain passed along a 
shoot may be varied at will. On the frame at the bottom of the 
box are mounted inverted transverse angle irons by means 
of screws which serve also toadjust the angles vertically, the 
screws resting on and terminating in the lateral frame parts. 
Between each two angles is arranged a curved plate mounted at 
each end on ents to which are attached at the same 
end of each plate bars pivoted to an angle iron fixed at the lower 
partof the framing. The bars extend below the angle iron and 
are each pivoted at their lower end to a movable connecting-rod 
having at its end an operating lever. The segments at the further 
ends of the plates are supported on short arms pivotally attached 
to the further side of the frame. (Accepted April 4, 1894). 


4089. G. G. Rutty, London. Road Scarifiers. 
(5 Figs.) February 26, 1894.—This invention relates to road 
scarifiers described in Patent No. 8338 of 1884. Strong arms 
project from the carriage at the forward and rear ends, and are 
grooved to form guides for strong frames which can slide up and 
down inthe grooves. Each frame is furnished with a screw by 
which it can be adjusted. The carriage is made hollow for receiving 
weights, the number of which can be increased or diminished to 
ac date the hine to roads of different degrees of hard- 
ness. The axle is made to slide through its bearings, and to be 
secured in central position by a pin which passes through a lug 
formed on the carriage and through a hole in the axle. When the 
axle is in its extreme position, one of the wheels is received in a 
receas formed in the side of the carriage, and in that position the 
scarifier can be brought close up tothe curb of the road. The 
screws are supported in bearings at the upper and lower ends of 
the frames, pes are prevented from endwise movement in them. 
They pass through the arms, which are screwed to receive them. 
By turning handles on the upper ends of the screws, the fraines 
can be raised and lowered and the wheels adjusted to admit of 
scarifying the road to any desired depth. The draught shackles 
are mounted on pins passed through pairs of lugs formed on the 
carriage. (Accepted April 4, 1894). 

2455. C. Marshall, Bolton, Lancs. Shuttle Guard 
for Looms. [4 Figs.] February 5, 1894.—In this invention 
along the sley cap and on the underside of it and in front of the 
reed a rod is supported by brackets, and is cranked at each end, 
these cranks carrying the shuttle guard. The guard is bent at 
each end at an angle of 90 deg., the bent parts being about 5 in. 
long and twirled soas to form rings round the cranks at each 
end of the rod, by which a swivelling motion of the —> 





1893.—This invention relates to breaking and pulling machines 
for opening cotton as it is taken from the bale. The top and 
bottom rollers forming each pair are driven at different speeds, 
and each successive pair at an accelerated speed, so that the 
cotton can be effectively broken up and pulled. The surfaces of 
the rollers are spiked or fluted. (Accepted March 21, 1894). 


5599. D. McI. Reid, Chelsea, Middlesex. Wind- 
mille. (3 Figs.) March 15, 1893.—This invention consists of a 
windmill. The lower end of the shaft revolves in a socket, and 
from the upper part. are arranged arms for the sails. Each of 
these consists of four light beams of wood set sufficiently apart to 
allow of the sails being arranged between them, these sails, when 
fully expanded, having the form of large angular-shaped basins. 
The top and bottom are fixtures to the outrigger frames, but.the 
sides, which consist of canvas-covered frames, are ve to 
opea and close automatically by the wind pressure directly they 
are required. Part of the outer side of each sail is arranged to 
open as an escape valve under sudden gusts of high pressure. 

hen the sails are fully expanded the sides prees against ridges 
arranged on the top and bottom of each. (Accepted March 21, 
1894). 


9490. J. Meadowcroft, Blackburn, Lancs. Aerated 
Water Machines. (3 Figs.] May 12, 1893.—In this invention 
an equilibrium valve is employed, the end of the plug of which rests 
on a lever, the other end of this lever being connected to the lever 
of the water regulator bya rod passing through a hole in the former. 
On the rod, and above and below the lever, are nuts by which the 
movement of the latter can be regulated andadjusted. Theinlet to 
the secondary valve is connected by pipes to the bottom of the 
cylinder, and between the two is fixed a small filter which consists 
of a fine sieve. The outlet pipe from the equilibrium valve is con- 
nected by pipes to the gas or water supply pipes and pump. A 
safety valve is attached to the outlet pipe when the latter is con- 
nected to the separating chamber of the aérated water machine. 
(Accepted Mar h 21, 1894.) 


9326. J. W. Ray, Liverpool. Ships’ Telegraph 
Dials. May 10, 1893.—This invention consists in painting the 
opal black, leaving the orders, &c., the same colour as the opal, 
the object being to shut out as much light as possible from the 
1 | used for illuminating the dials. A metal covering may be 
u either inside or outside of the opal, the covering being per- 
forated with the orders and being movable, so that it can be used 
over the dial of any telegraph. (Accepted March 17, 1894). 


7588. P. A. Craven, Wimbledon, Surrey. Lock- 
Nut Washers. [10 Figs.) April 13, 1893.—This invention re- 
lates to a lock-nut washer having circumferential slits and a similar 
number of cross-bevelled cuts, thus forming twice their number 
of knife-edged spring tongues upon the inner or outer periphery, 
curved in opposite directions so that the same number of these 
appear upon each face. The washers are connected back to back. 
(Ace*pted March 21, 18934). 


9983. P. J. C. Delegrange, Douai, France. Bilge 
Pump. [1 Fig.) May 18, 1893.—This invention relates to bilge 
pumps for boats and vessels adapted to discharge directly from 
the bilge into and below the water outside the vessel. In the 
ee body is a piston provided with two leathers rendered tight. 

he suction vaive is of rubber, and is lifted during the suction 
and hermetically closed, while the outlet valve opens under the 
pressure caused by the descent of the piston. The pumpis placed 
on the floor of the ship’s hold with its outlet valve in an aperture 
in the ship’s side. The raising of the water from the bilge to the 
deck is thus avoided by forcing it out below the surface of the 
sea, 80 that whatever the depth of immersion of the ship is, the 
only resistance to be overcome is that corresponding to the 
height of the column of water from the suction point to the 
water's surface. (Accepted March 21, 1894). 


4816. T. Yates, Doncaster, Yorks. Sowing Seeds. 
(3 Figs.) March 6, 1893.—This invention relates to means for 
sowing clover, &c., seeds, especially seed drills, which are 
my ore with Cambridge rollers in order to form seams in the 
soil, into which the seeds are delivered. The ho ged back part 
b1 of the seed box B is hinged to the frame C, which has the seed 
conductors cl, extending obliquely downwards to just above the 
seams made in the soil by the rings of the Cambridge rollers D. 
The box B is carried at its underside upon a shoe E hinged to a 
rack G, with which a pinion gears, this pinion being carried 
upon a spindle H, bearing at one end in a bracket h? fixed to the 
shaft 8 of machine, and at the other in the frame C, and extend- 
ing through it at the back, and receiving a handwheel J, so as to 


which is located a traveller C, to which is secured a cutter D, this 
traveller being fitted on a rotatable screw E, journalled on the end 
walls of the recess D, and extending obliquely through the head, 
the bottom of the recess being inclined and parallel with the 
screw. On the end of the screw isatoothed wheel F, adapted to 
be engaged by a tappet on the lathe, so that on every revolution 
of the head the screw is ca to rotate on its axis indepen. 
dently of the latter. When the head is inserted in the opening 
of a piece of metal and properly rotated, and the screw D is 
like operated, if the traveller is advancing to the right, 
the cutter is gradually moved out from the periphery of the 
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head, so that its circle of motion gradually increases, and it 
accordingly cuts the wall of the opening in tapering form, begin- 
ning at the narrow end of the . Should the traveller ad- 
vance to the left, the circle described by the cutter gradually 
decreases as it is carried toward the periphery of the head, its 
action, however, being to cut the wallin tapering form. The sides 
of the recess D and of the traveller C are inclined like a dove- 
tailed joint, whereby lateral strain of the traveller on the screw 
is relieved, and the former prevented from being improperly 
drawn out of the recess when the tool is in operation. (Accepted 
March 14, 1894). 


5297. J. F. Kitching and R. Coulston, West Hartle- 
pest. Screw Propeller §S 5 2 Figs. ] March ll, 
893.—-This invention relates to stern tube bearings for screw 
propeller shafts. The stern tube is fitted at its rear end to the 
sternpost, and at its forward end to a recessed bulkhead B 
arranged aft of the ordinary bulkhead A, and is also provided at 
its forward end with a stuffing-box SB. The only exposed part 



































of the propeller shaft PS is the part S, which is within the water- 
tight compartment WTC. The tail end of the shaft is encased 
in a brass sleeve, which forms a water-tight joint with the shaft, 
and is arranged to work within a cylindrical brass bush D fitted 
into the stern tube C. The sleeve is lined with strips of lignum 
vite, and is made so that it can be drawn endways out of the 
tube and laterally from the opening in the sternpost for inspec- 
tion. (Accepted March 14, 1894). 


9343. G. Heritage, Hunslet, Leedz. Hydraulic 
Valves. [3 Figs.) May 10, 1893.—This invention relates to 
hydraulic valves, and consists of a valve body and a spindle sliding 
in it, the latter being fitted with two leathers. By sliding over dif- 
ferent apertures inside the bore of the valve, and by their positions 
to these apertures, these packings open or close the connection of 
the inlet and outlet to and from valve and machine, and to and from 
valye and accumulator or power generator. In a valve bcdy slides a 

indle B fitted with leathers H and I, a liner C being screwed 
























































Ls3 
be operated by the driver. Within the seed-box B is arranged the 
8 barrel K, which is secured to a horizontal shaft k? carried 
upon two fixed brackets C’ (Figs. 1 and 2) secured to the frame C 
and outside and independent of the seed-box B. The shaft k? is 
driven by change gear wheels m and ml, and the shaft n2 carries the 
counter-wheel m, and is driven direct from the shaft d' of the Cam- 
bridge roller D by chain gearing. The shaft n2 is carried so that 
the radial position of the change wheel m may be fixed to suit the 
size of gearing required. As the barrel K moves round the cups 
ki, the seed is taken from the seed-box B and delivered into the 








obtained. After forming the ring the ends are ti r 
about 2in., and again bent about 1 in. along at angle of 90 deg., 
which brings this parallel to the guard. The ends are movable 
along slots which are formed in the brackets which support the 
cranked rod. The guard is thus carried by the cranked rod, 
each end of the former moving in slots. (Accepted April 4, 1894). 


9846. W. Lord and 8S. Newell, Todmorden, Yorks. 
Breaking Up and Pulling Cotton. [1 Fig.) May 17, 





tors c', and falls —— the lower ends into the seams 
made in the soil by the Cambridge roller D. (Accepted March 14, 
1894). 


6672. R. Quinn, Philadelphia, U.S.A. Cuttin 
Ta: reap yarns {4 Figs.) March 29, 1808 The 
invention consists of a tool for cutting tapering openings. A 
head A is mounted on a part of a lathe, and adapted to be rotated 
on it. In the head is a longitudinally extending recess B, in 








into the bottom of the valve and perforated with a number of 
small holes over which the leather I slides. These emall holes 
are connected with the branch E which leads the pressure water 














| to the respective machine to which the valve is fixed. Ifthe leather 
| stands above the holes, it cuts off the communication between 


them and the opening F, and the pressure water is thus cut off 
from the machine, as the inlet F of the valve is not connected with 
the branch E which leads the water into the machine. In this 
ance (Fig. 1) the leather I stands above the holes, and the 
ranch E leading from or to the hydraulic machine to be worked 
is in connection with the outlet pipe G, so that the machine can 
exhaust the water used in the last stroke. In Fig. 2 the leather I 
stands below the small holes over which it has travelled, the 
branch E being in communication with the inlet branch of the 
valve, the pressure water then travelling through the valve and 
having access to the machine. (Accepted March 14, 1894). 


UNITED STATES PATENTS AND PATENT PRAOCTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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FEED HEATER,| FILTER "sz?" 


Actual Results of Official | Sizes varying from 300 to 13,500 I.HP. 


Trials have shown . saving Extremely Sunple & Light. 
in Coal Consumption of 
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20%, CYLINDER | 
creams [RELIEF VALVES 


For Insuring Complete Compression of Steam 


Illustration shows Heater weighing at End of Stroke, 
715 lb., and capable of Heating Heating Piston and Ports and greatly 


74 tons of feed-water per hour. Reducing Steam Consumption. 
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GLASGOW WATER WORKS. 
(Continued from page 537.) 

Tue Blane Valley contract (Fig. 11, on page 
536 ante) was undertaken in March, 1890, by 
Mr. James Young, whose engineer at the works 
was for some years Mr. Robert Adam, now suc- 
ceeded by Mr. James Russell. The resident 
engineer on behalf of the corporation is Mr. 
A. Fairlie Bruce. The longest tunnel is that 
of Drumgoyne, which is 2283 yards long, and was 
driven only from each end. At the northern end 
there was found very hard freestone with small 
whin dykes from 3 ft. to 10 ft. thick, crossing the 
line of tunnel at right angles. Here the work was 
carried out partly by hand and partly with 
the Hirnant drill. The mean rates of progress 
were from the north face, .89 cubic yard to 
1.27 cubic yards per day, and from the south face, 
1.15 cubic yards to 1.83 cubic yards per day 
respectively. The former being driven against 
the gradient, water caused difficulty and delay. 
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between red and white, was driven with only 
two heads, from either end, and was completed in 
480 working days by hand labour. The last tunnel 
on the section, Ballewan, that on the north slope 
of the valley, gave some little trouble, because 
of the softness of the material. Indeed, this 
and the Killearn Tunnel were the only tunnels 
throughout the whole length of the aqueduct in 
which precautions had to be taken. In the first 
place, there were two angles on the line of tunnel, 
and for the purpose of alignment, shafts were sunk 
at each, the depths being 65 ft. and 69 ft., while 
there were observatories in line with either end of 
the tunnel. At the point of meeting the difference 
was only 3 in. in line; the level was absolutely 
correct. This was especially satisfactory in view 
of the existence of the angles. The tunnel is 
16974 yards in length, and was driven in 1030 
days, including delays due to lining the worst por- 
tions. The ventilation caused considerable trouble ; 
two 6-in. bores were sunk to aid the fans. The 
driving, however, was only from two headings, one 
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At the south end there was blaze mixed with 
freestone rock, requiring that the lining should 
follow up the excavation at short intervals. The 
driving of the tunnel was completed on the 27th 
April last, the error in lining being only + in. 

The next longest tunnel on the section is that 
near Killearn, extending to 1011 yards. Four 
shafts were sunk, the depth varying from 39 ft. to 
70 ft., and in addition driving was carried on from 
either end, so that there were in all ten headings, 
but as the material was red sandstone, the greater 
part requiring lining, only hand labour was used. 
The progress was at the rate of six yards a week at 
each face, six miners and two muck fillers being 
employed in each of the two shifts, working each 
ten hours a day. The miners were paid as a rule 
5s, 6d., and the muck labourers 4s. 6d. This tunnel 
is completed, the driving having occupied 159 
weeks, The roof was very bad, and had to be 
supported with the usual uprights and round 
timbers, with crossheads and bearing boards. These 
were removed as the lining proceeded. The lining 
was as shown on Fig. 16, on page 537 ante, in the 
worst places, and as on Fig. 22, on the same 
page, in the remainder of the tunnel. The 
Lettre Tunnel, of 1011 yards, was driven from 
either end without shafts and with hand labour. 
The material was principally red sandstone, and 
the progress was at the rate of nearly 6} yards per 
week with two shifts. The time taken was 90 weeks. 
During the work there was a bad fall from the 
roof, the height of the fault being 20 ft. A con- 
crete arch of 2 ft. was thrown, and the space above 
filled with dry packing. This was done immediately 
on the fault discovering itself. The Sauchie Tun- 
nel, 882 yards long, through sandstone, varying 








from either end. One of the shafts was used only 
for raising excavated material, but the other was 
not in use at all. The material consisted of blaze 
and sandstone, with two whinstone dykes, and 
it was found desirable to work in 12-ft. lengths, 
timbering each length before proceeding with fur- 
ther excavation. In some parts the timbers had 
to be left in. It may be interesting to note here 
that in some cases, where the ground was very 
wet, the contractors resorted to three short shifts, 
as the men could not work a longer shift. This 
was very expensive, as the men got a full day’s pay 
for the eight hours’ work. 


Average Cost of Driving Cubie Yard of Tunnel. 

















Tunnel Ballewan | Ballewan | Lettre 
Material d sandst reest Hard red sand- 
| §. face N.face | stone with 
| mica 
Distance from mouth 730 yards 510 yards 465 yards 
Labour ke .-| Manual | Manual Manual 
Excavated per man 
per day .. .68 cubic yard 74 73 
| e"é | 8. d. 8. d. 
Foreman... as 0 5} | 0 63 pz 
Miners ne aa 5 5 | 5 44 49 
Labourers and boys 111 1 4} { 
Horseand man... 0 6} | ee 1 6 
a Don ae Ac 8 4 , 8 6h 9 9 
xplosives .. 010 
ligt... | of S| 2 5 
Plant (wagons, rails, | 
&e.).. ws 2| 0 6 0 6 
Total per cubic ae —- 
yard sal 9 10 | 10 6 





On this contract careful data were taken as to 
the cost of excavating. In arriving at the results 
which we give, the quantities were obtained from 
actual measurement, and the time occupied was 





noted by the inspector, the costs being based on 
the wages paid. In determining the cost of plant 
and tools, a fair percentage on first cost was taken, 
and the actual blacksmith’s labour cost included for 
sharpening, &c. In the case of the air-compressing 
operations, the coal consumed by the engine was 
estimated by the inspector. The results by hand 
labour at three faces, and extending usually over a 
week, are given in the preceding Table. These are 
for ten-hours shifts. 

The explosive was mostly gelignite, but partly 
gunpowder. The extra cost in the second case is 
due to the material being more ‘‘ dead,” and not 
blowing so freely. Light was usually from candles, 
but partly from naphtha lamps. In the second 
case the cost under ‘* plant” is thus apportioned : 
Blacksmith, 1}d.; tools, 1}d.; and 3d. for the 
remainder of plant (wagons, rails,and shovels). The 
extra cost for horse and man in the second and third 
cases was due to a second horse being required to 
pull the wagons up a steep incline from the mouth 
of the tunnel to the spoil bank, whereas in the 





























other case the inclination was towards the bank 
all the way. As to the third case, the large 
cost for foreman should be explained. Only four 
miners were engaged. Had there been six, a greater 
amount of material would have been excavated, and 
thus the foreman’s wage and other fixed charges 
would have been distributed over a greater number 
of cubic yards excavated. Nor was the full value of 
horse and man utilised, as in the first case. 
This, therefore, accounts for the greater cost for 
labour, other items beingabout the same. The re- 
sults of two investigations in the Drumgoyne Tunnel 
are interesting, since the data apply in one case to 
ten-hours’ shifts, and in the other to eight-hours 
shifts. In both cases the work was as nearly as pos- 
sible under the same conditions, with Hirnant drills, 
at the south heading 800 yards from the outer face, 
in sandstone of medium hardness, and worked by 
Hirnant drills. About thirty holes were driven to 
an average depth of 3 ft. 6 in., and one round took 
about six to eight hours. The amount of explosive 
in a round averaged 4 lb., and the amount of material 
removed about 4 cubic yards. The average exca- 
vated per man per day in the ten-hours shift was 
1.15 cubic yards, varying from 1.34 to .95 cubic 
yards. In the eight-hours day it was about 
.82 cubic yard. The costs, as given in the Table on 
the next page, again are per cubic yard. 

As regards hand labour a similar comparison 
might be made with the figures given for the north 
face of the Ballewan Tunnel in a preceding Table ; 





but it may be sufficient to indicate the differences 
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Eight and Ten Hours Shifts. Cost of Tunnelling with 
Hirnant Drill. 
Ten-Hours LEight-Hours 
Shifo. Shift. 








Distance rom mouth, yards 420 about 700 
per cubic per cubic 
yard yard 
8. 8s. d. 
Foremen 0 4 0 5k 
Miners... oe as 3 7 4 6 
Labourers and boys... 1 14 1 5 
Horse and man 0 8} 1 54 
Total labour 5 9 7 10 
Explosives ai 20 20 
Light ... 0 2 0 2 
Plant ... nm as 1 0 2: ® 
Engine, driver, coal, &c. 09 09 
Total bes Aes 9 8 5 


The average quantities of stores used per cubic yard 
excavated in these and other tests were as follow: 
Gelignite, 1 lb, or gunpowder, 4 lb. ; fuze, .2 hank; 
caps, .01 box; candles, .10 packet ; naphtha, .10 gallon. 


(3) 

































































of the eight-hours shift. Foreman is ld. per cubic 
yard less, miners 1s. 04d. more, labourers 2jd. 
more, horse and man 2}d. less, making the labour 
cost in the eight-hours shift 1s. per cubic yard more 
than where the ten-hours shift was worked. With 
Hirnant drills, as we have shown, it is approxi- 
mately 2s. more. This, of course, arises from the 
fact that the men are paid by the day. In other 
words, the attempt has been made to reduce the 
hours of labour of the miner in tunnels, while at 
the same time maintaining the old rate of daily 
wage. The rate paid, by the way, is 5s. 6d. to 
miners and 4s. 6d. to labourers, whether for eight 
or ten hours’ work. The result got in this case at 
least is that the value of the work done per hour| 
per man is the same on the eight-hours as on the | 
ten-hours shift, so that where the men are paid by 
the shift the former is the less economical arrange- | 
ment, and, as a rule, is only resorted to because | 





twenty-four hours’ work per day can be done in this 
way instead of twenty. Of course, if paid by the 
hour the result would not show the same discre- 
pancy, and the comparison, however interesting, 
may not be conclusive in result. Certainly it induced 
the contractors to abide by the two ten-hours shifts 
per day, and to discard the three eight-hours shifts. 
It is important, however, to note that the cost of 
driving by the Hirnant drill by the ten-hours shift 
is less than in any case by hand labour, notwith- 
standing harder material. 

The last tunnel on the line of aqueduct is 
named Mugdock, and was the first completed. 
It is at the south end of the Blane Valley syphon, 
and was bored and lined by Messrs. Morison and 
Mason, Glasgow. The work here was under the 
charge of Mr. Alex. Jervis, who is now engaged at 
the service reservoir, into which the Mugdock Tunnel 
will soon discharge 70,000,000 gallons per day. 
The first sod was cut on May 1, 1886. This, indeed, 
was the beginning of the whole work. The material 





in July, 1889. The air was compressed by machinery 
at the mouth of the tunnel and led to the face by 
6-in. cast-iron pipes. The exhaust air kept the atmo- 
sphere ‘‘sweet.” The average speed was 50 yards 
per month. In the face eighteen to twenty-seven 
holes were bored, and the explosive mostly used was 
dynamite. The holes in the bottom were fired first, 
and this relieved the material above and at the 
sides. In February, 1889, when 63 chains had 
been driven from the north end, operations were 
stopped and the remainder of the tunnel driven 
from the south, as greater progress was made 
from this end owing to the better drainage due to 
the gradient running down from the face. The 
greater partis as shown in Fig. 18, but for short 
distances the sides were also lined with concrete 
1 ft, thick, as in Fig. 21, page 537. The side walls 
varied in height from 4 ft. to the roof, which is 9 ft. 
high. The length of tunnel with one side lined with 
concrete was 295 ft., with two sides lined 537 ft., 
and with complete arching 1562 ft. The Mugdock 
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in the tunnel was principally whin, some portions 
being very hard, but on exposure it withered, 
hence the necessity for lining part of the tunnel. 
At first it was not intended to make an invert ; 
but this also has been done almost entirely through- 
out the works, as it gives the water an easier flow. 
Work was commenced at both ends almost simul- 
taneously ; about four-fifths of the length being 
through whin rock, and the remainder through soft 
material at the southerly end. The northerly end 
was driven bymachinery almost from the commence- 
ment, two Hirnant rock drills having been used at 
the face, the pressure of air being 65 lb. to the 
square inch. The southerly end being in soft 
material was driven by hand for 430 lineal yards. 
The soft material, known as volcanic ash, was dark 
brown in colour, close and compact when first ex- 
posed, but liable to wither on exposure, and had, 
to be lined as the excavations progressed. This 
part having been finished and the solid rock reached, 
two Hirnant rock drills were also started, and the 
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Tunnel is 2674 yards long, and runs parallel with 
the old aqueduct at a distance of 22 yards. At 
either end are stop-plank chambers 32 ft. by 18 ft., 
with a channel constructed of concrete, 9 ft. high 
and 8 ft. wide, connecting the chambers of each 
aqueduct, so that the water may pass through 
either. Indeed, at present the water is passing 
through this section of the new aqueduct, while 
the Mugdock Tunnel of the old aqueduct is being 
repaired. The new tunnel was first used at the 
close of October, 1890, when ex-Preceptor Wilson, 
by a manipulation of the stop-planks, diverted the 
water of the existing aqueduct from the old to the 
new Mugdock Tunnel. The water, having a fall of 
18 in. in the 2674 yards, passed into the reservoir 
45 minutes after being let in, an evidence of 
the wisdom of having an invert, and of the smooth- 
ness with which this invert and the work generally 
had been done. 

Messrs. Larmouth and Co.’s Hirnant machines, 





work carried on until the northern face was struck 


with rose-pointed drills, were used at all parts of 
the work on this and other contracts, and gave 
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every satisfaction. We give an engraving of the 
drill and carriage used, on page 601, and it may be 
stated here that the air compressors were made by 
Messrs. Lamberton and Co., Coatbridge. The drills 
had cylinders 3}in. in diameter. The drills, as 
the engraving (Fig. 36) shows, were mounted on 
McCulloch’s carriage. On an ordinary bogie is a 
bedplate, attached to which is a vertical tubular 
bar having a screw thread formed upon it. The 
bar is so arranged that it may be raised or lowered 
by a screw nut, the outer periphery of which forms 
a wormwheel geared with a worm on a horizontal 
shaft. Thus the vertical bar can be tightened up 
against the roof, securing rigidity. Upon the vertical 
bar are crossheads supporting horizontal tubular 
rack bars. This part of the apparatus is arranged 
to be raised and lowered by the means of another 
screw nut, the exterior periphery of which forms a 
wormwheel geared with a worm fixed on a shaft 
supported in bearings on the crosshead. The rack 
bar is moved horizontally by a toothed pinion, 
engaging with the teeth on the bar, and is operated 
by a crank handle at the side of the crosshead. 
The horizontal bar is also moved in acircular direc- 
tion by means of the crosshead. ‘This rack bar 
is tubular, and incloses a shaft screwed at one 
end, its screwed part working into a pivot for ad- 
justing the bar when in a working position. At 
one end of the shaft there is a self-acting weight, 
which acts upon the pivotwhen itis required. The 
horizontal bar is thus kept in a rigid position while 
the drill is at work, and at the same time it does 
not alter the position of the driil from the hole 
just started. 

Many of the shafts sunk to facilitate the driving 
of the tunnels were really necessary for the sub- 
sequent ventilation of the aqueduct, and conse- 
quently were constructed to be permanent. Of 
these shafts there are about five on the line of 
aqueduct, the greatest distance between any two 
shafts being about 3575 yards. Fig. 37, page 601, 
is a section of a permanent shaft. The over-all 
diameter is 8 ft., and the lining, which is of ashlar 
all round, reduces the internal diameter to 6 ft. 6 in. 
On the surface level there is built a hood, the dia- 
meter of which is 10 ft.6in. The walls rise to a 
height of 9 ft., and have a dome-shaped iron grating 
on the top. There is an entrance gate and a small 
platform 2 ft. wide round the shaft, so that in the 
event of repairs being required a temporary platform 
may be arranged, and material lowered or raised by 
block and tackle. The top of the aqueduct is of 
course open at the foot of the shaft. 

For the alignment of the tunnel, observatories 
were built on all altitudes, and on the slopes of hills 
on the line of the aqueduct, and the results got were 
highly satisfactory. The general arrangement of 
an observatory is shown on Fig. 38, page 602. The 
chief feature of course is the centre pillar for the 
transit instrument. The pillars, the largest of 
which was about 31 ft. high, are square, constructed 
of rough rubble in cement mortar, and all four sides 
have a batter of ;5; in. to the foot, the measurement 
at top being in all cases 3 ft. square. The coping 
stoneis an ashlar block 2 ft.6 in. square and 9in. thick, 
chisel drafted and tooled on top to receive the transit 
instrument. The pillar is surrounded by walls, 2 ft. 
thick, of rubble masonry in lime mortar, carried upto 
within 4 ft. of the height of the centre pillar, and 
surmounted by a superstructure of Baltic timber 
framing with weather boarding. The framework 
is secured by eight 1}-in. tie-rods carried down 
about 13 ft. into the side walls below, and bolted to 
a series of bedded timbers in the outer walls. The 
purposes of the windows and semaphore signalling 
arrangement are evident. On the Black Rigg sec- 
tion of the work, the outer framework was of wood, 
which was more conveniently found than stone. 
The outside timbers were 9 in. by 6 in., the batter 
being ? in. to the foot. The bracing was by timbers 
7 in. by 3 in., and throughout 3-in. bolts were used. 
The outside framing was sunk into a concrete bed 
and stayed down to planking at the foot of it. 

As to the general procedure in lining out the 
tunnels, the method adopted on the various sections 
did not differ materially. In the case of the 
Ballewan Tunnel there are two angles which per- 
haps give the work there an added interest, and 
the process adopted by Mr. Adam may be narrated. 
The centre lines were set out on the surface, large 
pegs being driven into the ground, and a nail put 
into the head to mark the centre. This was set 
out with a 7-in. transit theodolite. On this centre 
line the observatories were erected to such heights 








as to admit of a clear view from the one to the 
other. The centre line was transferred from the 
pegs to the pillars of the observatories, the stands 
of the transit instruments being set up on this line. 
The telescope was taken to the highest observa- 
tory and placed on the stand. The stands on the 
lower observatory were then checked for line by 
lacing wooden rollers which were made to fit the 
V's of the stands. The rollers had a small groove 
turned on them corresponding with the optical axis 
of the telescope. When the telescope was placed 
in the Y’s of the stands a small plummet was sus- 
pended from the groove on the roller for con- 
venience in sighting. On finding the stands correct 
(the lines as set out with the theodolite in no case 
differing from that of the transit instrument by 
more than $ in.), the foot blocks of the stands were 
run in flush with cement grout and with lead in 
place of cutting holes. In place of an ashlar cap on 
the top of some of the piers to set the stand on, con- 
crete was used, and was in every way satisfactory. 
This was done to save labour, as a man was able to 
carry enough cement to do the work, the other ma- 
terials being found on the hillside. There was no 
special difficulty in setting out Ballewan Tunnel ex- 
cept the working from a short base line. Shafts 
12 ft. by 6 ft. were sunk at the angles; 12 ft. being 
along the line of tunnel, it was possible to get a 10-ft. 
base line. The line was transferred below by sus- 
pending two 7-lb. plummets down the shaft by fine 
steel wires. The wires were placed exactly in line 
with the line set out on the surface. A theodolite 
was set up below in the tunnel in line with the 
wires, the plummets being placed in buckets of 
water to stop vibration. The line was then carried 
forward with the theodolite into the heading, marks 
being made with a file on iron dogs fixed to the roof. 
The hilly formation of the district through which 
the greater length of the aqueduct passes, greatly 
shortened the lengths of ‘‘ cut and cover,” for in 
view of the fact that the rock comes close to the 
surface, it wasas easy to drive a tunnel where there 
was enough head room as to open up the ground 
from the surface. Indeed it was this fact that 
induced Mr. Gale to take the shorter route, 
although it involved a greater length of tunnelling. 
So that in the 23} miles of aqueduct we find that 
there is only a total length of 1 mile 34 chains in 
cut and cover, and this is all in very short lengths. 
Of course where the material was kindlier—and even 
in the silurian district easily excavated stuff was 
found in hollows between hills, and in the softer 
ground in the latter 10 miles of the aqueduct— 
the cut and cover system of construction was more 
resorted to. Thus we find that inthe Blane Valley 
section there were, out of 54 miles, 220 yards of cut 
and cover, and here it attained its lowestdepth below 
surface level—24 ft. We have already given the 
sections prepared by Mr. Gale (Figs. 14 to 17 and 
25 to 30, on page 537 ante). In some cases the 
ground was so hard that after excavation it was 
only necessary to put in au arched roof, in other 
cases side walls were required, while in many 
instances complete lining was necessary. In the 
latter case the general section was an invert of 9 in., 
side walls of 18 in. having a batter of 1 in 12, with 
an arch 18 in. thick covered with a }-in. layer of 
cement mortar on top, the surface level being then 
made up of spoil in 9-in. layers well beaten. If the 
sides of the cutting were in rock, 12-in. walls were 
used instead of those of 18in. When the water 
run of the aqueduct came above the level of the 
ground, the side walls were made 3 ft. thick. 
Theconcrete used, as in the tunnels, was composed 
of three parts small stones, two of sand, and one of 
cement, the test pieces made from the cement used 
being subjected to a tensile strain of 350 lb. to 
the square inch. The stone used had to pass 
through a 1}-in. ring. After the ground had been 
excavated and timbered for the inside walls of 
the aqueduct, the concrete was filled right up to 
the solid ground and well spaded—worked to a soft 
mass with a spade or sword rammer—resulting in a 
smooth skin on the face and a thoroughly water- 
tight structure. All concreting was done in 12-ft. 
lengths. Where the cuttings were in rock it was 
found convenient to open up the whole length of 
cutting before putting in any concrete ; but in the 
case of soft ground the. excavations were only 
carried out a few feet in advance of the concrete 
work. The rate of progress was about a 12-ft. 
length per day, exclusive of excavating work, the 
time taken in this work differing with the nature 
of the material. The work generally was “‘straight- 





forward.” At Loch Dhu, in the Loch Chon con- 
tract, it was found that the rock dipped precipi- 
tately, The covering, too, was soft, and when the 
trench was being excavated the banks had a 
tendency to fallin. Heavy timbering of pitch pine 
was therefore put in, and the trench being long and 
deep it was found expedient to construct a barrow 
hoist about 60 ft. high from which to tip the spoil, 
besides having an adit 5 ft. by 7 ft. rising 1 in 6 to 
bring the material. 

At convenient points along the line of aqueduct, 
close by streams and rivers and at the northern 
end of bridges, there are constructed chambers, 
which serve not only the purposes of ventilating 
and affording access to the aqueduct, in the same 
way as the shafts, but have arrangements for over- 
flows and drains. There are in all 11 chambers, 
which are illustrated by Fig. 39, on page 602, the 
views there given showing the actual structure 
north of the Blairgar Bridge at 2 miles 35 chains. 

These ventilating and access shafts differ in 
depth according to the depth of the aqueduct 
below the surface slope. In other respects all 
chambers are practically alike. The shaft is cir- 
cular, as shown, the superstructure or hood, as in 
the case of tunnel shafts, having a dome grating, 
and a trap-door through which access can be had 
by a ladder. The chamber itself is 26 ft. long and 
16 ft. wide. Just above the level of the water run 
is a platform supported on wrought-iron cross- 
beams, while the side walls and roofing are of con- 
crete. At the north end of several of the chambers 
is a ‘‘heck” to keep back any foreign material 
which may get into the aqueduct, and here 
also a stop-plank may be inserted if desired. In 
cases where this is introduced the width of the 
aqueduct is increased to 12 ft. Forming one side 
of the chamber is an overflow, the water passing 
through apertures on to a stepped watercourse 
which discharges into a scour pipe leading to the 
nearest stream. In the case of overhead bridges 
this overflow will operate when the depth of water 
attains 6 ft.—so that there will be no pressure on 
the side walls of the bridge. Of course it is pos- 
sible to raise the level to the full height of 7 ft. The 
floor of the chamber is lower at a recess, so as to 
allow of the aqueduct being drained for repairs. 

At various points along the line of aqueduct a 
junction has been constructed connecting the new 
with the old aqueduct, and arrangements of stop- 
planks constructed so that when desired the water 
may be diverted from any one section of either 
aqueduct to the other. As we have already said, 
the route is practically the same for both water 
channels, for although that now being constructed 
strikes a more direct course, the greatest distance 
separating the two at any point is 1} miles, 
and they frequently run parallel at distances of 
from 20 to 30 yards for long lengths, so that none 
of the connecting channels exceed 52 ft. in length. 
Of these junction aqueducts there are in all eight. 
Fig. 40, on page 604, indicates the general arrange- 
ment. 

To form a stop-plank chamber, the width of 
the new aqueduct was increased to 12 ft., and 
the chamber is 32 ft. 6 in. long, and in the 
case of the new aqueduct is 12 ft. wide, and of 
the old aqueduct 8 ft. wide. The walls are of con- 
crete 4ft. thick. In each chamber two stop-plank 
arrangements are fitted as shown for regulating the 
supply, while between the two aqueducts is the 
connecting channel, which is of concrete 18 in. 
thick, with 12-in. invert. The checks for the stop- 
planks are in ashlar or granite stones. The planks, 
which are of pitch pine, are 4 in. to 6 in. thick, 
9 in. in depth, and 12 ft. 6 in. in width. The con- 
crete covering of the connecting channel is from 
12 ft. to 15 ft. above the invert, and over the water 
channel is a platform carried on rolled beams, this 
platform being continued over the chambers. 
Access is afforded in the case of the new aqueduct 
from a shaft as already described ; but where the 
aqueduct is close to surface level, as shown in the 
case of the old aqueduct on Fig. 40, the entrance is 
from the side. By means of this junction water- 
way it is possible to divert the flow of water from 
any of thetunnels to admit of inspection or repair, 
and for the present the arrangement enables the 
first tunnel on the eld aqueduct to pass a supply 
into the new aqueduct near Loch Chon, and also 
admit of the utilisation of the old tunnel near 
Drymen for the passing of the water from both 
aqueducts until the new tunnel there is bored. 

(To be continued.) 
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THE IRON AND STEEL INSTITUTE. 


In our last issue we gave an account of the first 
day’s proceedings at the recent meeting of the Iron 
and Steel Institute, held on Wednesday and Thurs- 
day, the 2nd and 3rd inst. On the members as- 
sembling on the second day, the President, Mr. 
Windsor Richards, again occupied the chair, and 
the first paper read was a contribution by Mr. 
William aeden on the 


Caracity AND Form or Brast FuRNACEs. 
This paper we shall print in full shortly, with 
the illustrations accompanying it. It consisted of 
a description of a new form of blast furnace which 
the author had designed, and which may be briefly 
described as a furnace with an enlargement or addi- 
tional bosh near its top, the object being to sus- 
tain the weight of the materials above, so as not to 
press on the lower part of the charge and unduly 
consolidate it. The working of this furnace, which 
was erected at the Newport Iron Works, showed 
that the fuel consumed had materially decreased, 
through the weight of ironstone used was greater, 
as compared with a furnace of the ordinary con- 
struction. Moreover, the grade of iron produced 
was much higher and more regular. In the smelt- 
ing of hematite in a furnace on these new lines the 
consumption of fixed carbon was 15 cwt. per ton 
of iron made with a 50 per cent. ore, with a weekly 
make of 932 tons. 

The discussion of Mr. Hawdon’s paper opened 
with the reading by Mr. Brough of a communica- 
tion from Sir Lowthian Bell, who had had to return 
to the north after the former day’s meeting, which 
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he had attended. Sir Lowthian commenced by 
saying that the paper of Mr. Hawdon was of a very 
interesting nature, and formed a valuable contribu- 
tion to the science of blast-furnace management. 
With the present knowledge of the behaviour of 
furnaces in general, it would be necessary to wait a 
time to see whether the undoubted success the 
author described as having crowned his efforts 
would be maintained over a longer period than that 
over which his observations had extended. Iron- 
masters in general could not fail to thank Mr. 
Hawdon for his efforts, because in Sir Lowthian’s 
own experience, and, he believed, in that of every 
one who had used superheated air, furnaces to which 
brick stoves are attached are much more prone to 
hang than those using air heated in metal stoves, 
say to 900 deg. or 1000 deg. Fahr. There were in 
all blast furnaces two conditions to consider: the 
mechanical descent of the materials and the chemical 
action of the operation ; the latter being entirely 
dependent on the proper performance of the first. 
Following this order of the action in the different 
zones, Sir Lowthian pointed out that it was doubt- 
ful whether, in actual practice, a solid pillar of 
materials in the well of the furnace was an ordinary 
occurrence. Mr. Hawdon was quite right, Sir 
Lowthian went on to point out, in saying that the 
actual heat evolved by the union of carbon with 
oxygen may be the same whatever may be the tem- 
perature of the blast, but in dealing with the quan- 
tity of heat we have to add that contained in the 
air. The result, therefore, is precisely the same 
whether the view the author propounds be the same 
or not. Sir Lowthian questioned whether Mr. 
Hawdon was correct in the opinion he stated respect- 
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ing the nature of combustion at the tuyeres in hot 
and cold blown furnaces. Sir Lowthian’s own belief 
was that in both cases any carbonic acid generated 
is almost instantaneously reduced to carbonic oxide. 
In one respect the author of the paper, the writer 
said, was under misapprehension. That was in 
regard to the proper function of what had been 
called the melting zone. Sir Lowthian had ex- 
lained somewhat fully, in his paper read at Dar- 
ington, that a thoroughly reduced condition of the 
ore before it reaches this zone never takes place. 
On the contrary, 25 per cent. or more of the original 
quantity of oxygen is not separated from the iron 
until the well is reached. In Sir Lowthian’s opinion, 
if all this oxygen were expelled in the zone of reduc- 
tion, that is, in the uppermost zone, the reduced 
metal would be reoxidised before it descended to 
the melting zone. This he imagined was due to the 
dissociation of carbon monoxide, by which two 
equivalents of this gas would be resolved into one 
equivalent of carbon dioxide and one equivalent of 
carbon. At the same time a certain quantity of 
oxygen from a further (as yet unknown) quantity of 
carbon monoxide combines with the iron, or what 
amounts to the same thing in the furnace, is never 
separated from the metal. Mr. Hawdon had 
quoted Sir Lowthian as an authority in support of 
the reduction being best carried out in the upper 
part of the furnace, and Sir Lowthian now said 
that as far as the nature of the process admitted 
this was perfectly true, but in another place he 
had mentioned that the complete reduction of 
the ore is impracticable. Mr. Hawdon had also 
quoted Mr. Gruner in support of the same 
point, but he also held the same view as that just 
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set forth. Importance was attached in the paper to 
the enlarging the upper part of the furnace in order 
to increase the area of the reducing zone, but Sir 
Lowthian thought this might be entirely unneces- 
sary, as observation had led him to think the de- 
oxidation of the iron peroxide was very rapid. He 
pointed out that in a furnace of, say, 20,000 cubic 
feet capacity, there might be taken a height of 8 ft. 
as being occupied by the bell and cone. In 
such a case no materials would approach the 
charging level nearer than 8 ft. In the next 8 ft., 
or thereabouts, the level of the surface of the 
materials will fluctuate as the charges are added. 
He had ascertained that within this distance 
all the oxygen capable of separation from the 
ore, and all the carbon dioxide of the limestone, 
are expelled. This was further proved by the 
fact that at depths below the 16-ft. level practically 
no increase of oxygen took place ; and it was not 
until the well was reached that the remainder of 
the oxygen was found in the gases, together with 
the carbon which had been separated by the disso- 
ciation of a certain quantity of. carbon monoxide in 
the manner before mentioned. These differences of 
opinion did not, Sir Lowthian said, affect the value 
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of Messrs. Howson and Hawdon’s invention. They 
merely amounted to a dissent from the mode of 
action of the furnace. If the enlargement of the 
zone, distinguished as one of reduction, obviated 
the inconvenience of hanging in the furnace, the 
author of the paper and his colleague would have 
done a good work, and one in which Sir Lowthian 
wished them every success. 

Mr. E. P. Martin said that the greatest value of 
the invention was that it enabled soft coke or coal 
to be used, by reason of the pressure of the 
materials being reduced, and to that extent the new 
form of furnace was of great value. 

Mr. C. Wood agreed that the author had made a 
bold and grand stroke in advancein blast-furnace 
practice. Mr. Hawdon had studied the subject 
thoroughly, and had made a great success, but 
whether that was altogether due to the top bosh 
Mr. Wood was not prepared to say, but would 
like further experience. With regard to the 
necessity of the bosh, he would point out that 
when the hot blast enters the furnace it has 
been expanded to three times its volume, but 
within the furnace itself it will expand again four 








or five times more, so that unless there were the 
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increased area of the bosh, there would be what he 
would call a jamming of the gases. He agreed that 
in the old-fashioned furnace, designers had been 
led astray as to the form. In 1886 Mr. Patterson 
read a paper on the ‘‘ Examination of the Deposits 
in a Blast Furnace at the Top of the Boshes,” and 
gave a diagram by which it was seen that inside the 
furnace when blown out, the material left repre- 
sented the lines adopted in this new furnace very 
closely. The materia] left, on examination, was found 
to be chiefly silica, alumina, and potash. Analyses 
were made of this material by Mr. Stead and Mr. 
Patterson, and they were given after the paper 
referred to. If by the adoption of this new type 
of furnace the deposit could be prevented, the 
inventor had made a grand advance. For his own 
part, be believed that these materials coming down 
into the hearth poisoned the iron. That suppo- ‘ 
sition was borne out by the fact that furnaces would 
work well for a few days, and then would produce 
white iron. It would seem that the deposits slipped 
down at intervals, but if the author could arrange 
his furnace so as to allow of the penetration of the 
gases throughout the materials, it would prevent 
this unequal action, and a more regular and better 
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quality of iron would be produced. In regard to 
this point, the speaker said that the top bosh might 
or might not be good, he was not prepared to say, 
but he did not think the paper proved it, as Mr. 
Hawdon had also increased the size of the hearth and 
the pressure of the blast, points which had to be 
considered as well the extra bosh. They had heard 
a good deal in America about blowing direct into 
the furnace from the blast engine, and he believed 
Mr. Hawdon had made experiments in this direc- 
tion. He would like to know if the plan was 
followed in the case quoted. Mr. Wood went on to 
speak at seine length of the result of using beehive 
coke as against Coppée coke. With the long 
narrow ovens and walls red hot, the gases were 
confined, and distillation goes on very slowly, 
which was the reason of the greater yield of the 
new ovens, but the coke was of a small, lumpy, 
and, he might say, greasy nature, whilst that from 
the beehive ovens, as is well known, was in large 
lumps of a silvery appearance, and when struck 
would give forth a metallic riog. He would ask 
which coke Mr. Hawdon had used. He would also 
like some clearer definition of the term fixed carbon. 
It would be better to indicate what kind of coke 
was used, rather than employ a term of this 
nature. 

Mr. David Evans agreed with Mr. Wood that 
certain further explanations were required, but 
thought it would be better if the author would give 
the yield per hundredweight of coke, as in Cleve- 
land the coke was all very much alike. He also 
thought the paper should have contained a fuller 
description of both the old and new furnaces re- 
ferred to, such as the number of tuyeres, &c. He 
would also ask for the consumption in the case 
of lime being used as against limestone. Had the 
author taken into account the consumption of coal 
in calcining? Again, some part of the efficiency 
might be attributed to the furnaces being new, as 
new furnaces always worked better than old ones. 
He disagreed with what had been said about coke 
obtained from the new type of ovens, as he had 
found that from the patent ovens harder, and work 
better, than coke from beehive ovens. He had given 
six months’ trial to these two descriptions of fuel, 
and had found very little difference between them, 
but if there was a preference it was for the patent 
oven coke. 

Mr. Roberts asked what was the temperature of 
the furnace tuyeres ; that was more important than 
the number of tuyeres. Referring to the distribu- 
tion of the gases in the furnace, he had known a 
case where the whole side of a barrel had remained 
in the furnace towards the side for 11 years, 
and had come out whole at the end of that time. 
A bosh too flat and wide allowed the blast to go 
past, whilst a narrow furnace insured the gases 
going through the whole of the materials. He 
had worked a high and narrow furnace for 10 
years, and had not more than 100 tons of white 
iron come over during the whole time, a fact 
which showed the necessity of the blast going 
through the whole of the materials. Referring to 
the upper bosh introduced in the new type of fur- 
nace, the speaker thought that if the bell and cone 
were made as wide as the furnace would permit, 
then the same result would be reached as in the 
author's design, without the use of the upper bosh. 
Therefore he thought what had been brought for- 
ward as a novelty, was not a novelty at all, as it 
was well known that the larger the bell and cone 
were made, the better the working. Also the 
16} cwt. of fixed carbon consumed per ton of iron 
made, was only a quite possible small consumption. 
Long experience was required for the furnace, and 
if it worked a year or twoit would be known if the 
lines could be preserved. For his own part he 
thought that at the end of that time they would 
get back to the consumption of coke such as was 
now usually obtained. 

Mr. Williams said that the author would make a 
valuable experiment if he would start with a fur- 
nace the lines of which were straight up, and would 
compare it with a furnace designed on the new 
principle. He himself had had experience of work- 
ing a furnace large at the top, though this experi- 
ence was thrust upon him by accident through the 
lining falling in from the top. The result was not 
satisfactory. 

The President here said that he would be glad if 
any American blast-furnace manager would give his 
experience. When in the United States, he had 


been told of a furnace without any bosh at all; the 
results were extraordinary, and he believed that 





not only was there no bosh, but very soon there was 
no furnace. Unfortunately there was no American 
ironmaker present, to respond to the President’s 
appeal. 

Mr. W. Adams said he had had experience with 
narrow furnaces, and he did not think that any 
specific lines could be depended upon for giving 
universal success. In his narrow furnace the 
boshes were high, and it worked tolerably well, but 
there was hanging at times, due to the height of 
the bosh. In one case he guessed where the ob- 
struction was, and drilled through the wall of the 
furnace, putting in a tuyere there, and in this way 
brought the obstruction down. With regard to 
the economy in coke, he did not think that was so 
much a question as the capacity to work. 

Mr. Stead said he had examined the books and 
the working of the furnaces at the Newport Iron 
Works, and his observations confirmed all that the 
author had said as regards the actual results 
obtained. The quality of the iron was regular, 
and that was obtained with a comparatively small 
consumption of coke. When he had tried to 
find as to whether those changes—the increased 
make and the reduced consumption of coke—were 
due to the different shape of the furnace, three or 
four questions at once arose. First of all, Mr. 
Hawdon had increased the size of his well and had 
narrowed the shaft of the furnace ; then he flattened 
his bosh, and then he had made the upper part of 
his furnace very much wider than the lower part. 
Ever since he first saw the lines of a blast furnace it 
struck him that the right thing would be to have a 
furnace really very low with a very wide top, pro- 
vided that nature would allow it, supposing they 
could get the gas to ascend from the lower shaft of 
the furnace to permeate regularly through the 
upper part. But all knew that gases, or fluids, 
or any kind of liquid would pass through the line 
of least resistance, and if they made a furnace 
unduly large at the top, and all the rubble 
material and the lumpy ore fell into the 
centre, the line of least resistance would be 
right through the centre, and the outside 
would become a big hopper to supply material to 
the narrower part below. So that it wasa question 
as to how far they could really go on enlarging the 
top of the furnace, so that the gases could pass and 
fill up the upper part completely, and effect a 
reduction over the whole of the area. He thought 
it might be said that the reduction in temperature, 
and the accompanying chemical action, were effected 
when a given body of gas passed over a given 
quantity of material in a given space of time. It 
was a general law that if they could get it to pass 
right and left 20 ft. wide above the boshes, very 
close to the boshes, they would have the reduction 
effected along the whole line, and whether it passed 
at a very slow rate through a wide column or at a 
quick rate through a deep column, it came to the 
same thing. But, unfortunately, there was a point 
on which they could not get the gases to travel in a 
side direction. The size of the bell must have a 
material effect on the working of these furnaces. 
Then, as to the other condition of the narrow fur- 
nace. Taking the flat bosh and the larger well, it 
was possible that the improved working might be 
due to one or other, or to a combination of all these 
differences, and had they had a little furnace 
similar to this in the laboratory, they would have 
commenced, as Mr. Williams suggested, by starting 
with the new furnace with the big well, and com- 
paring that with the old furnace with the small 
well. They would then have the narrow furnace 
and leave the bosh where it was and try that, and 
then flatten the bosh and try. that; and then, 
having got all those results, they should have in- 
creased the size of the top of the furnace. Then 
they would have a strictly comparative result. 
Unfortunately, with large blast-furnaces they 
could not make elaborate experiments of that 
kind, and they were left a little in the dark as to 
the increased make of those furnaces. His own 
impression was that if the gas could only be made 
to ascend into the upper large part of the furnace, 
that was a very important thing, and would un- 
doubtedly help to economise and save coke. In 
these furnaces with a bell and hopper as arranged, 
and with the material that had been worked at 
Newport, he thought the economy effected was in a 
great measure due to the large top; but whether 
it would take place in other furnaces in other dis- 
tricts experiments only would determine. 

Mr. Windsor Richards said that the difficulty 
was to get gases to permeate the top mass. He 








asked the angle of the bosh, which it appeared was 
68 deg. This, he said, was too flat. He had tried 
a furnace with a bosh 65 deg., which gave much 
trouble in working, but when the angle was made 
75 deg., it was quite satisfactory. 

Mr. Hawdon, in replying to the discussion, said 
that when he had referred to a solid pillar of 
materials, he did not mean one absolutely solid, 
but comparatively so ; neither did he intend to say 
that the whole of the reduction took place at the 
top of the furnace, but the bulk of it did. He did 
not find oxidation only within 8 ft. of the top, but 
also lower down. Mr. Wood had said that he 
(the author) did not see the necessity for boshes, 
but what he really said was that there was a neces- 
sity for boshes. As to the pressure of the blast, 
53 lb. was formerly used, but now they used 
6 lb. pressure ; with this form of furnace they were 
able to blow at higher pressures, and got a full 
result. With regard to the practice of estimating 
the quantity of fuel as fixed carbon, he thought 
that was the best way, and would point out that 
the mechanical conditions of the coke were the 
more important feature; he gave fixed carbon, as 
the quality of coke varied, and it was not fair in one 
case to adopt the working with a coke that had 2 per 
cent. more ash than another. The fixed carbon 
in the coke they now used was from 8? per cent. 
to 83 per cent. Mr. Evans had said there was not 
much difference in the Durham coke, but that was 
not the author’s experience; he had, however, 
used a coke with 10 per cent. of ash, which would 
bear more burden than another coke with 84 per 
cent. of ash, and this showed the importance of 
mechanical conditions. As to the fuel used in cal- 
cining lime, he had stated in his paper that they 
used burned lime. Formerly they had found it did 
not pay to calcine, as sufficient return was not 
obtained for the fuel used in the separate process, 
but with the new furnace it was more profitable to 
calcine the lime. The diameter at the furnace of 
the tuyeres was 11 ft. With regard to the use of a 
wide bell and cone, which had been advised, he 
found that the smaller diameter was more profitable, 
and they were going to make them smaller still. 
Objection had been raised to the value of his figures 
on the score of the furnace being new, but he would 
point out that in the comparison he had made in 
each case new furnaces were selected. Mr. Williams 
had said he would like to try a furnace of similar 
design to that illustrated, but without the upper 
bosh. He might inform him that they were build- 
ing at the present time two furnaces at the Newport 
Iron Works, one having the upper bosh and one 
with the lines carried straight up. The President 
had said that he did not think the gases would fill 
the upper part of the furnace, but he would point 
out that there was a back pressure of three-quarters 
of an inch of water, and they could not have that 
without the gases filling the whole of the furnace. 


INFLUENCE OF ELEMENTS ON IRON. 


The next paper taken was Professor J. O. Arnold’s 
contribution on ‘‘The Physical Influence of Ele- 
ments on Iron.” This was a very long paper, 
occupying no less than 44 pages of the Proceedings, 
and contained the result of a vast amount of research 
made by the author in order to throw light on what 
has become known as the § theory of the harden- 
ing of iron. The subject is one of great interest, 
and, indeed, of considerable practical importance, 
or, at any rate, it will prove to be so when the 
eminent men of science who are now engaged on its 
elucidation have brought their observations, and 
the reasoning founded upon them, to a close issue. 
Whether or not Professor Arnold will be able to 
make good his position in the face of those high 
authorities he now opposes, is a matter upon which 
we need express no opinion ; but it may safely be 
said that the discussion raised by his paper cannot 
fail to turn the attention of many workers more 
closely to the subject ; and certainly, as his chief 
opponent said during the discussion, the thanks of 
the scientific world are due to him for the vast 
amount of work he has undertaken in his endeavour 
to establish scientific truth—though, of course, 
strictly speaking, science is always truthful. 
Professor Arnold’s paper is the outcome of a 
contribution to the Institute made in 1890 by 
the eminent French physicist, M. F. Osmond, 
entitled ‘‘On the Critical Points of Iron and Steel,” 
in which, by aid of the Le Chatelier pyrometer, 
‘*the author had brought into the region of prac- 
tical observation the details of the hitherto crudely 
observed phenomenon known as the recalescence of 
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iron.” Perhaps, however, the more immediate 
cause of Professor Arnold’s paper being written 
was the difference of opinion that arose during the 
discussion of Professor Roberts-Austen’s report as 
chairman of the Alloys Research Committee of the 
Institution af Mechanical Engineers. It will be 
remembered that on that occasion Professor Arnold 
criticised the work of the committee and the report 
with considerable vigour. It would be impossible 
for us to give here in a condensed form all the 
changes rung upon the critical points Arl, Ar2, 
and Ar3, for never were critical points so criticised ; 
and as we shall print Professor Arnold’s monograph 
in full shortly, we will simply give here, in his own 
words, a general summary of the author’s conclu- 
sions reached in consequence of his investigations. 
They are as follows: 

‘*1, The experimental evidence has proved beyond 
doubt that the ultimate physical influence of ele- 
ments on iron is not in any way governed by the 
periodic law. If any such influence exists at all, 
the molecular action is so feeble that the interposi- 
tion of other causes, viz, individual properties of 
compounds, and crystalline effects, has converted 
the law into a series of exceptions. 

‘2, That no element except carbon has (per se) the 
power of conferring upon quenched iron the pro- 
perty of abrasion hardness to any extent worthy of 
consideration. Whether the adamantine hardness 
of quenched high carbon steel is due to the indi- 
vidual properties of an extremely attenuated car- 
bide of iron, or to an allotropic change produced in 
the iron itself by the presence of dissolved carbon, 
there is no evidence to show, nor is the matter of 
much practical importance, since such hardening 
power is possessed by carbon alone.” 

Professor Arnold’s paper was not read in full, 
the author contenting himself with a somewhat 
brief abstract. This was of less importance, as 
copies had been pretty widely distributed by Mr. 
Brough wherever it had seemed probable that there 
would be interest taken in the subject. The result 
of this much-to-be-commended procedure on the 
part of the secretary was that a most admirable dis- 
cussion followed the reading, although the paper 
itself was so much abbreviated. 

A paper by Mr. R. A. Hadfield also bearing on 
this subject was next read in brief abstract. It 
was entitled ‘‘The Results of Heat Treatment on 
Manganese Steel, and their Bearing upon Carbon 
Steel.” This is also an extremely interesting 
paper, which we shall print in full shortly. Mr. 
Hadfield in the course of the reading of his paper 
made some remarks as to the necessity of money 
being spent on research work in connection with 
alloys of iron which are well worthy of attention, 
and will doubtless carry due weight with the 
Council of the Institute. As Mr. Hadfield truly 
said, foreign metallurgists are forging ahead of us in 
some branches of this work in a manner which we 
should not allow if we intend holding our old 
position in the iron and steel industries. Most 
excellent practical work is done by individual effort 
and by private firms in this country, and, indeed, no 
better example could be cited than that of Mr. 
Hadfield himself, but such exertions cannot cope 
with organised investigation such as could be under- 
taken under the auspices of the Iron and Steel 
Institute. Our Government does practically 
nothing in this direction, and even the results 
of those investigations that are made by our 
two great spending departments, at the public 
expense, are generally consigned to the obscurity 
of official pigeon-holes, and guarded from publicity 
with jealous care. Under these circumstances it is 
the more incumbent upon the great technical insti- 
tutions, on which this country may look with par- 
donable pride, to exert themselves in elucidating 
the scientific problems connected with the indus- 
tries they represent. The Institution of Mechanical 
Engineers has for some years past set an admirable 
example in this direction by means of its various 
Research Committees, and it is to be hoped that 
other societies will follow its lead. 

Mr. R. A. Hadfield said that he had so fully 
dealt with several of the points brought for- 
ward by Professor Arnold, in his (Mr. Hadfield’s) 
own paper, and for the appearance of which at 
this time he had to thank the President, that 
he had but little further to add in regard to his 
views on this important subject. He believed that 


Professor Arnold’s paper would be a standard of 
reference on these matters for some time to come. 
It seemed to prove that the hypothesis as to the 
existence of a 8 or hard form of iron cannot be ac- 








cepted. He fully admitted that if the existence of 
such a form could be proved, it would be a most 
convenient and ready way of explaining many difli- 
culties experienced. But if the various facts that 
had of late been brought to light by various workers 
showed this to be untenable, it seemed to him that 
true progress on right lines would be seriously 
hampered if they continued to entertain theories 
so at variance. The paper was so complex that 
it was not easy to discuss it fully in the manner 
it deserved without more time for consideration. 
Although he had had the pleasure of seeing results 
at the Technical School at Sheffield from time to 
time, the paper itself had only been in his hands 
four days. Nevertheless he entirely agreed with 
the conclusions drawn, that seeing the results 
obtained, one could not accept the 8 iron hy- 
pothesis. The numerous experiments the speaker 
had carried out with alloys confirmed the conclu- 
sions arrived at respecting the latter point, 
and specially that relating to manganese alloys. 
These, Mr. Hadfield said, were dealt with very 
fully in his own paper, but he might, perhaps, 
briefly refer to one or two of the leading points. 
Manganese steel is non-magnetic. That is an 
alloy containing about 12 per cent. manganese, 
1 per cent. carbon, and 87 per cent. iron. Many 
explanations had been offered as to why this 
material possessed this peculiar non-magnetic 
character. One was that as it was hard, and at 
the same time non-magnetic, there was clear 
evidence of the presence of the 8 iron, which was 
also claimed to be non-magnetic. However, by 
continuous heating and very slow cooling this 
material had been made to become magnetic, but 
what was still more curious, the same material 
could be again made to become non-magnetic by 
merely forging and heating to about 1000 deg. Cent., 
and quenching in water ; the latter part of the 
treatment not being absolutely necessary, though 
it intensified the effect. Thus, by treating a bar as 
above named, then re-treating a portion of it, it was 
possible to have on the same piece of material a 
magnetic and non-magnetic condition. He fully 
believed that this was entirely owing to the forma- 
tion of a particular and powerful carbide of man- 
ganese that we owed the very peculiar properties 
of manganese steel. He thought his friend Mr. 
Stead would have something to say on this point 
too. It was also very fully confirmed by some 
remarkable results obtained by Dr. Hopkinson 
several years ago, and which would be found 
detailed in his paper. The speaker said it would 
be possible to discuss this most fascinating subject 
for a period which those not so specially interested 
might resent. But he believed that a correct 
understanding of the points involved would throw 
much light upon many metallurgical problems 
hitherto difficult and anomalous. Respecting the 
sample of nickel steel exhibited by Professor 
Roberts - Austen, which showed the curious pro- 
perty of becoming magnetic by submission to 
a temperature of —50 deg. Cent., the beha- 
viour was certainly remarkable, but from the 
results of his (Mr. Hadfield’s) own experiments he 
had always found that nickel-iron alloys were much 
less stable in their non-magnetic properties than 
manganese steel, probably from the very reason 
that such alloys were usually much lower in their 
contents of carbon. This could be easily under- 
stocd, as practically pure nickel is readily obtain- 
able, whereas pure manganese is a rarity, and to 
get sufficient to make a 25-lb. or 50-lb. ingot of 
carbonless, or nearly so, manganese steel was not 
easily accomplished. In fact, it had only lately 
come within the region of possibility, owing to the 
excellent work of Mr. W. H. Wahl in the produc- 
tion of special alloys. A still more important 
point was the question, In what way did the nickel 
steel which by freezing had become non-magnetic 
— that there was a 8 or hard form of iron, as 
oth the magnetic and non-magnetic portions of the 
bar were of practically the same hardness, and could 
be easily filed? If the non-magnetic portion had be- 
come hard like hardened carbon steel or even man- 
ganese steel, then it would be quite another thing. 
In making these remarks, Mr. Hadfield said he 
would wish that Professor Roberts-Austen should 
clearly understand that he, the speaker, had no 
objections to molecular changes being termed 
allotropic if any good purpose could be served, but 
to him it seemed that these changes might be 
found due to changes of crystallisation rather than to 
a change in the forms of the elements. However, 
the exact nature of such changes was rather to be 


determined by the physicist. As one who dealt 
with the matter more from a practical point of view 
and as a manufacturer, he certainly would not 
attempt to define the nature of such changes. He 
did, however, strongly contend that as regards the 
existence of an allotropic hard form of iron—that 
is, a 8 hard form—he considered the case was not 
proven, and this he must hold until the contrary 
could be shown by facts. The sample in question 
being exceedingly soft when tested by an ordinary 
file, both as regards the magnetic and non-magnetic 
portions, in what way could it be claimed that they 
resembled those obtained with carbon tool steel, 
where soft iron, whether a or otherwise, has been 
turned into the intense, almost diamond, hardness 
of hardened steel? No stronger evidence could have 
been adduced than were the excellent specimens 
of this separated carbide which had been produced 
by Mr. Stead. In these the hardening element 
was isolated and clearly brought tolight. The exact 
nature of the effect of this carbide upon the magnetic 
properties of iron might not yet be fully clear, but 
to have separated in such an unmistakable manner 
material which gives the hardness of manganese 
steel, either in the magnetic or non-magnetic state, 
was a most important link in the chain of evidence. 
To the speaker it seemed that nothing stronger could 
be adduced, and he was glad to find this view con- 
firmed by so eminent an authority on this matter 
as Mr. Stead. In conclusion, Mr. Hadfield would 
heartily re-echo the wish of Professor Roberts- 
Austen that this controversy should be conducted 
on both sides with an entire absence of the per- 
sonal equation. Each side willingly conceded to 
the other that the advance of metallurgy was the 
aim. A very valuable and, it was to be hoped, 
international discussion would probably occur on 
this matter, and much light be thrown on many 
different questions, the solution of which should 
ultimately benefit the manufacturer. 

Mr. Osmond was not present, but had written a 
reply to Professor Arnold’s paper, and this reply 
was read to the meeting. Mr. Osmond said he had 
presented to the Iron and Steel Institute in 1890 a 
paper in which he recognised, during the cooling of 
steel, three evolutions of heat or critical points, Ar], 
Ar2, and Ar3. These three points were united in 
highly carburised steel, and might be identified 
with Chernoff’s point A; but they are distinct in 
mild steel. What did each of them signify? As 
regards the point Arl there were no difficulties ; 
it was simply a question of the formation of carbide 
of iron. As regards the other points, Mr. Osmond 
attributed them to iron itself, but the facts then 
known did not enable him to decide whether Ar2 
and Ar3 were due to existence of two molecular 
transformations of iron, or to two portions, some- 
times separated and sometimes united, of a single 
molecular change. The second hypothesis appeared 
to him to be the most probable, especially as an 
experiment of Dr. Hopkinson seemed to identify 
the acquisition of the magnetic property in iron 
with the point Ar3 in the most satisfactory manner, 
Mr. Osmond was careful, however, to state dis- 
tinctly that the choice between the two hypotheses 
was only provisional. Some months later he deter- 
mined the critical points and the appearance of 
magnetism on the same samples and during the 
same operation of cooling, and found that this last 
phenomenon regularly corresponded, not to Ar3, 
but to Ar2. An important constant was thus 
obtained. At Mr. Osmond’s request, Professor 
Roberts-Austen, with Professor H. Tomlinson, 
undertook to make certain experiments, the results 
of which were still unpublished, but they confirmed 
those made by the speaker. In a report dated 
January 28, 1892, Mr. Osmond defined, for the 
first time in a printed document, the distinction 
between the points Ar3 and AR2, consequently this 
report owed nothing to Mr. Arnold. The points 
Ar2 and Ar3 being thus distinctly separated, it 
only remained to seek the cause to which they 
were respectively due. Firstly, the appearance of 
magnetism—a characteristic property of iron— 
proved that the point Ar2 was not due to a chemi- 
cal reaction, but to a physical change in the iron 
itself. It represented an allotropic change. Mr. 
Arnold, while admitting that his proofs were not 
conclusive, maintained that the point Ar2 marks 
the passage of iron from the crystalline to the 
plastic state. To this Mr. Osmond could see no 
objection. It was true that the development of 
crystallisation, or in other words, the point B of 
Chernoff (an author whom Mr. Arnold seldom 





quoted), only became distinctly marked at a much 
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higher temperature in the case of very mild steel, say |Mr. Osmond was himself inclined in 1888 to place | he (Mr. Osmond) had offered many years previously, 
between 900 deg. and 1000 deg. But as this point the origin of crystallisation at Ar2, but at that did not see that this explanation, if accurate, 
B does not correspond to any sensible evolution period he had not separated the point Ax3 from | afforded an additional proof of the existence of 
of heat, it appeared certain that the origin | Ar2, and the question required now to be recon- | allotropic change. That they were not in agree- 
of crystallisation must be sought further ; in fact, it sidered. He was, however, astonished that Mr. merge as to this, evidently showed that they did 
was necessary to look to the point Ar3 or Ar2, Arnold, in claiming as his own an explanation which | not use the word in the same sense. Secondly, as 
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regards ARr3, in 1891 Mr. Arnold considered the 
point AR3 to be very insignificant, in 1893 he attri- 
buted it to the presence of hydrogen, now he con- 
sidered that the same point was due partly to the 
presence of sulphur and partly to that of a sub- 
carbide. It was perfectly possible that the electro- 
lytic iron employed by Mr. Arnold contained much 
sulphur, and that this impurity produced, on its 
own account, two evolutions of heat, one of which 
was blended with Ar3. But the electro-iron which 
Mr. Osmond employed contained only 0.002 per 
cent. of sulphur. As regards the existence of a 
sub-carbide of iron he could say nothing @ priori, 
for the last word had not been said as to the modes 
of existence of carbon iniron. Heonly pointed out 
that the point AR3 coincides, firstly, with a varia- 
tion of volume ; secondly, witli the angular point 
in the curve, in which curve electrical resistance 
and temperature are co-ordinates; thirdly, with 
another angular point in the curve, which repre- 
sented the thermo-electric property of iron; and 
fourthly, with a perturbation in the feeble magnetic 
power of iron which continues above at Ar2. In- 
quirers were then in presence of numerous groups of 
simultaneous phenomena, all of which had been 
studied with the aid of the same pyrometer, and in 
this group of phenomena Akl (the carbon change) 
had no influence. These phenomena indicate the 
allotropic transformation of iron with a degree of 
certainty such as was rarely attained in chemistry. 
If aslight doubt still existed as to the occurrence of 
this change, owing to the fact that, as yet, chemically 
pure iron had not been obtained, this doubt was 
diminished and not increased by Mr. Arnold’s 
experiments, because he found that the point AR3 is 
well developed in one of his test-pieces, which is less 
carburised (0.04 of carbon) than the least carburised 
of those he (Mr. Osmond) had employed. The 
latter could not, therefore, see the slightest reason 
for modifying his positive opinion as to the signifi- 
cation of the points Ar2 and Ar3. This opinion 
was not held by him alone ; it had been contested, 
so far as he knew, neither by physicists nor by 
chemists. All that was changed since 1890 was 
that points Ar2 and Ar3 were seen to be definitely 
separated, and that, instead of a single allotropic 
modification of iron, there were at least two; in 
other words, iron is in the a state below ARQ, is in 
the 6 state between Ar2 and Ar3, and in the 
7 state above Ar3. But if it were shown that 
iron is changed at certain critical temperatures, was 
it, Mr. Osmond asked, equally clear that the allo- 
tropic forms could be retained at the ordinary 
temperature? The question had made less advance 
in this direction. Every allotropic form was 
naturally unstable beyond the limits of tempera- 
ture within which it was spontaneously produced, 
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and only becomes stable by the intervention of 
external forces. In the same way a body placed on 
an inclined plane always tends to descend, and 
does so or not according to the relative values of 
the angle of inclination of the plane and the co- 
efticient of friction. Among the causes which are 
the analogues of friction in maintaining allotropic 
forms outside their normal state of equilibrium 
may be reckoned pressure, and the presence of 
foreign matter. In the case of iron notably, it is 
experimentally proved that carbon takes first rank; 
then manganese and nickel lower the critical points 
during cooling, and render the 8 and 7 varieties of 
iron stable within a range of temperature in which 
they are not naturally so. Experiment also proves 
that this range may even be extended below the 
ordinary temperature, because there are known 
alloys of iron with manganese and with nickel 
which are not magnetic, and consequently contain 
iron in either the 8 or y form, At this point 
theory begins. It must be well understood that 
this theory may need revision in taking into 
account the existence of y iron. It was a piece of 
work which Mr. Osmond proposed to undertake at 
once, but preferred to wait until he had gathered 
sufficient facts to reduce part of the hypothesis and 
to suppress it if possible. Foreign elements which 
tend to maintain cooled iron in one or other of 
its allotropic forms have all an atomic volume 
smaller than that of iron, and this fact had led 
Professor Roberts-Austen and Mr. Osmond to 
extend to iron the relation which his distinguished 
friend had found to hold good in the case of gold. 
Mr. Arnold combats that view, even while supporting 
it by his own experiments. In fact, there were set 
aside for the present the case of boron and that of 
sulphur, the effects of which are not sufliciently 
known. It was proved, firstly, that hydrogen, car- 
bon, manganese, nickel, and copper lower AR3; 
secondly, that carbon, manganese, and nickel lower 
the double point Ar3.2 when they are present in 
sufficient quantity; and thirdly, that tungsten, 
aluminium, silicon, arsenic, and phosphorus tend, 
as the quantity in which they are present increases, 
to obliterate AR3 without modifying its position. 
All these facts were accepted by Mr. Arnold now 
that he had verified them, and some of them are 
even borrowed from him; all the facts accorded 
with the law of atomic volumes, and verified the 
principle on which it rests. This law, of which Mr. 
Osmond could speak quite freely, as he did not 
frame it himself, possessed great importance. As 
was observed in an excellent unsigned article pub- 
lished in Industries, May 23, 1890, it established a 
new correlation between allotropic transformations 
and the melting and boiling points, which are also 
lowered by the addition of foreign elements. More- 
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over, as it followed from an experiment by Mallard 
and Le Chatelier on iodide of silver, and another 
experiment by Roberts- Austen on steel, that 
pressure alone also lowers the temperature at 
which allotropic changes cccur, we are led to 
the conéeption that foreign bodies may exert in a 
solid alloy osmotic pressure, provided that their 
atoms are sufficiently small to retain liberty of 
movement in intermolecular spaces. It must not 
be forgotten, however, that the law of Robert- 
Austen, like the cryoscopic law, is a limited law. 
It assumes that the foreign body preserves in solu- 
tion its natural and individual state, and does not 
form chemical compounds with the solvent. The 
starting-point at which these compounds cease to 
intervene is very variable. In alloying iron with 
such high proportions of these bodies as 1.50 per 
cent., Mr. Arnold often exceeded these limits, as 
was abundantly proved by his own investigations 
on the structure of his alloys, especially in the case 
of phosphorus, of arsenic, and of sulphur. He 
therefore seeks, under these conditions, a verifica- 
tion where one was impossible. Notwithstanding 
these restrictions, the consideration of atomic 
volumes has none the less a real practical interest. 
He wished no better proof of this than the opinion of 
Mr. Hadfield. In the discussion which followed 
the reading of the first report of Professor Roberts- 
Austen to the Alloys Research Committee, Mr. 
Hadfield proposed a classification which he placed 
in juxtaposition in the following Table, with the 
classification of the action of certain elements in 
the order of their atomic volumes. 


In Hadfield’s Classification according to 
Classification. the Law of Atomic Volumes, 
Carbon aaa Carbon Ss 3.6 
Nickel Nickel i 6.7 

{ Manganese... Manganese... 6.9 

fo scerriy Kes Copper . 7.1 
Tungsten Chromium .. 7.7 
Aluminium... Tungsten ... 9.6 
Silicon ae Aluminium... 10.5 
Sulphur... Silicon aed 11.2 
Phosphorns... Arsenic ... 13.2 
Arsenic Phosphorus 13.5 
Copper Sulphur... 15.7 


It was evident that the groups were exactly the 
same in the two columns, except in the case of 
copper, but it was known also that if copper some- 
times gives rise, under conditions which are but 
little understood, to defects which assimilate its 
action to that of sulphur, it can nevertheless be em- 
ployed as an aid analogous to nickel in materials 
which demand the highest qualities. 

Does all this show, Mr. Osmond asked, that it is 
sufficient to know the proportion of a foreign 
element present in steel, and the atomic volume of 
this element, to immediately foretell the exact pro- 
perties the alloy will possess? Neither Professor 
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Roberts-Austen nor Mr. Osmond had ever said or 
thought that such would be the case. The mecha- 
nical properties of a metal are a complex resultant 
of the molecular structure, which can be rendered 
visible by the microscope, and of residual tensions. 
The volume of the atom of the added element only 
influenced the molecular structure, and must doubt- 
less often be masked by the other factors. Pro- 
fessor Arnold’s mechanical tests were perfectly 
useless as a means of confirming or denying the 
existence of this influence of the volume of the 
atom ; the general results were already known. 

In conclusion Mr. Osmond pointed out that he 
did not claim that his experimental work on the 
theoretical considerations which he had developed 
was perfect, but that he was ever working to 
correct and complete his early work ; and though 
he took exception to Mr. Arnold’s methods of con- 
ducting the controversy, yet he could bear testimony 
to the services he had rendered in the conduct of 
his experimental work. 

Pressure on our space compels us to reserve the 
rest of our report of this meeting until next week, 
although important speeches by Professor Roberts- 
Austen, Mr. Stead, and other speakers still remain. 





THE WEBB SYSTEM OF COMPOUNDING 
LOCOMOTIVES. 

Tne London and North-Western Railway Company 
made an admirable exhibit at Chicago, both from their 
locomotive and carriage departments, Mr. F. W. Webb, 
the chief mechanical engineer of the line, having shown 
the latest developments of his locomotive practice in 
the compound engine ‘‘Queen Empress.” The large 
number of compound locomotives shown in the Ameri- 
can section of the Transportation Exhibits building 
afforded ample proof that the work done by Mr. Webb 
in this direction during the past 15 years, has been 
closely watched in the United States, and that his 
peas has been studied by the leading American 
ocomotive builders, and it followed as a matter of 
course that the ‘‘Queen Empress” was an object of 
exbreme interest that attracted crowds of engineers to 
that part of the Transportation Exhibits building. 
Commenced about 1856 by Mr. John Nicholson on the 
Great Eastern Railway; carried forward in France 
15 years later by M. Jules Morandiére ; and further 
developed in 1876 by M. Anatole Mallet on the 
Bayonne and Biarritz Railway ; the system of com- 
pounding locomotives had been seriously developed on 
the Continent at the time when M. Mallet exhi- 
bited a locomotive at the Paris Exposition of 1878. It 
was in that year that Mr. F. W. Webb, of the London 
and North-Western Railway, converted one of the old 
engines on that line into a compound, on the Mallet 
system, and worked it experimentally for some five 
years on the Ashby and Nuneaton branch of the line 
just named (see Fig. 1 on our two-page plate). The 
results obtained with this engine were so far pro- 
mising, that Mr. Webb was led to give special 
attention to the compounding of locomotives, and 
in 1881-2 he built at Crewe a compound engine of an 
entirely new type which he had designed and patented. 
In applying the compound system to locomotives, 
Mr. Webb did not confine himself to endeavouring 
to obtain economy of fuel only, but availed himself of 
the opportunity afforded, to obtain the advantages of 
a coupled engine without the use of coupling rods, and 
to give space for the enlargement of axle bearings and 
other wearing parts, which in an ordinary locomotive 
cannot, from the necessities of the gauge, be made 
beyond certain dimensions. It will thus be seen that 
Mr, Webb’s improvements took a much wider scope 
than those of previous workers in the same field, and 
hence they are of proportionate interest and value. 

The ** Hxperiment.””—To obtain the advantages just 
stated, Mr. Webb decided to employ three vies, 
namely, two high-pressure cylinders of equal size, 
placed outside and arranged to drive the rear driving 
axle, and one low-pressure cylinder, placed inside the 
frames and arranged to drive the front driving axle, 
this axle having a central crank. The first engine 
constructed on this plan was built at Crewe in 1881-82, 
and was put to work in the early part of the latter 
year, In this engine, which was named the “ Experi- 
ment,” the high-pressure cylinders were 114 in., and 
the low-pressure cylinder 26 in. in diameter, the stroke 
in both cases being 24 in., and the distribution of the 
steam being effected by Joy’s valve gear. The driving 
wheels were 6 ft. 6 in. in diameter (see Table above). 

The results obtained with the ‘‘ Experiment” prov- 
ing most satisfactory, Mr. Webb next proceeded with 
the construction of a number of other engines of the 
same type, but of slightly greater power, the high- 
pressure cylinders being made 13 in. in diameter as 
against 114 in. in the ‘‘ Experiment,” the low-pressure 
cylinder, however, remaining 26 in. The general 
features of the various types comprising the evolution 
of the Webb system are admirably shown on the series 
of diagrams on our two-page plate. 





PARTICULARS OF WEBB’s CompounD Locomotives, Nos. 1 To 9. 
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Compound Locomotive for the Metropolitan District 
Railway.—In 1884 Mr. Webb adapted his system to 
one of the tank engines used for working the London 
and North-Western trains, vid Willesden, between 
Broad-street and the Mansion House station, on the 
Metropolitan and District Railway. 

For working this traffic the London and North- 
Western Railway Company purchased from Messrs. 
Beyer, Peacock, and Co, some engines of the same 
pattern as those made by that firm for the Metro- 
politan and Metropolitan District Railways, these 
engines being of the outside cylinder type, with two 
pairs of coupled wheels and a four-wheeled Bissell 
truck at the leading end. Two engines were provided 
with large wing tanks, into which the exhaust steam 
was discharged when working in the tunnels. 

One of these engines (No. 2063) was compounded 
in 1884, by Mr. Webb. In carrying out the altera- 
tion the position of the driving and trailing axles was 
retained, but the former was made a cranked axle 
(with a single central crank) worked by the low-pres- 
sure cylinder, while the trailing wheels were driven 
by the pair of outside high-pressure cylinders. The 
distance from the centre of the bogie to the driving 
axle was reduced, thus shortening the wheel base 
7 in.; the engine was also fitted with a new boiler 
having a shorter firebox and a slightly greater heat- 
ing surface than the old one, and worked at a higher 
pressure, namely, 150 lb. instead of 1201b. The 
alteration increased the weight of the engine to the 
extent of 37 cwt. 

This compounded tank engine was put to work on 
June 4, 1884, and up to October 31, 1893, it had run 
267,384 miles with an average consumption of 25.7 lb. 
of coal per mile, including the usual allowance for rais- 
ing steam, while the non-compounded engines of the 
same class, doing the same work, burn on an average 
31.4 lb. per mile. These results are very satisfactory, 
even after allowance has been made for the higher 
pressure of steam carried by the compounded locomo- 
tive, while the engine does its work well, and starts its 
load freely—an important point in working a traffic 
with such frequent stoppages. In September, 1885, 
Mr. Webb compounded one of his standard type of 
double-ended tank engines, which have four coupled 
wheels at the centre, and a radial axle at each end, 
and it was put to work on October 19 of the same 
year ; from that time up to October 31, 1893, it had 
run 145,107 miles, with an average consumption of 
27.8 lb. of coal per mile. 

The Compound Locomotive ‘* Dreadnought.”—The 
next type of compound locomotives placed by Mr. 
Webb on the London and North-Western Railway was 
the ‘‘ Dreadnought” class, one of which occupied a 
prominent position at the International Inventions 
Exhibition. This class of engine is illustrated in 


ig. 4. 

4 the ‘‘ Dreadnought” class the high and low 
pressure cylinders are respectively l4in. and 30in. in 
diameter, the stroke being 24in. in both cases, The 
ratio of the capacities of the two high-pressure cylinders 
jointly to that of the single low-pressure cylinder is as 
1:2.3. Asin Mr. Webb’s other compounds, the two 
high-pressure cylinders are outside, and drive the 
trailing wheels, while the low-pressure cylinder 
is inside, and its connecting-rod is coupled to a central 
crank on what would ordinarily be called the driving, 
but which may in the compounds be more properly 
termed the central axle. The central and trailing 
wheels are 6 ft, 3in. in diameter, while the leading 
wheels are 3ft. 9 in. in diameter, and are fitted with 
Mr. Webb’s arrangement of radial axle-box, which 
is well understood. It will be seen that in the engine 
now under notice the low-pressure cylinder is in 


front of the leading axle instead of directly over it, as 
in the preceding class, while the driving wheels are 
smaller and the leading wheels larger than in that 
class. 

Of course, with Mr. Webb’s system of driving the 
central and trailing wheels independently, all restric- 
tions as to the distance apart of these two axles, such 
as are imposed by the objections to long coupling-rods, 
are removed, and in the “‘ Dreadnought ”’ class these 
axles are placed at 9 ft. Sin, centres, this being the 
length of the rigid wheel base of the engine. The total 
wheel base is 18 ft. 1 in. 

Performances of Webb's Compound Engines.—The 
Table in the next column contains particulars of the 
mileage made by all the Webb compound locomotives 
since the ‘‘ Experiment,” the consumption of coal, &c. 

Compound Freight Locomotive.—In 1887 Mr. Webb 
designed a compound goods tank engine with driving 
wheels 5 ft. 24 in. in diameter (Fig. 6). The cylinders, 
which were arranged in the usual way, were as follow : 
One low-pressure, 2 ft. 6in. in diameter and 2 ft. stroke, 
and two high-pressure, 1 ft. 2 in. in diameter and 2 ft. 
stroke. The low-pressure piston was connected to the 
second axle from the leading end, and the high-pressure 
pistons to crankpins in the wheels upon the third 
axle from the leading end ; the trailing wheels were 
the same diameter as the driving wheels, and were 
coupled to the high-pressure driving wheels; the 
leading wheels were 3 ft. 9 in. in diameter, and fitted 
with Mr. Webb’s radial axle-box. 

The total wheel base is 21 ft. Gin., of which 14 ft. is 
the wheel base of the three pairs of driving wheels. 
The boiler pressure is 160 lb. per square inch, and it 
has 1099 square feet of heating surface, of which 95 
square feet is firebox surface, and 1004 square feet 
tube surface. The grate area is 17.1 square feet. The 
tank capacity is 1400 gallons, and the weight of the 
engine in working order is 55 tons. This engine was 
exhibited at the Manchester Jubilee Exhibition in 
1887, 

In the same year Mr. Webb also brought out a com- 
pound passenger tank engine with driving wheels 
5d ft. 84 in. in diameter. The cylinders were arranged 
in the usual way, the one low-pressure cylinder, 
2 ft. 2 in, in diameter and 2 ft. stroke, being placed 
under the smokebox between the frames, and driving 
on to the second axle from the leading end, and the 
two high-pressure cylinders, 1 ft. 2 in. in diameter and 
1 ft. 8 in. stroke, being placed outside the frames, and 
driving on to crankpins in the wheels upon the third 
axle from the leading end. 

The leading and trailing wheels were 3 ft. 9 in. in 
diameter, and were fitted with radial axle-boxes. The 
fixed wheel base was 7 ft. 6 in., the total wheel base 
21 ft. 8 in., and the weight in working order was 
52 tons. 

Compound Locomotive ‘* Teutonic.”—In 1889 Mr. 
Webb designed a compound express passenger engine, 
the ‘‘ Teutonic” (Fig. 8), similar in many respects to 
the ‘‘ Dreadnought” class, but having larger driving 
wheels, with 7 ft. 1 in. diameter, instead of 6 ft. 2? in. 
This engine was designed for working the general ex- 
press service of the line, and fulfilled its purpose so 
well that within 15 months afterwards nine others 
were built and running. One of them, ‘Jeanie 
Deans,” was exhibited at the Edinburgh Exhibi- 
tion in 1890, where it attracted a large amount of 
attention, 

The Compound Locomotive ‘‘ Jeanie Deans.”—-The 
** Jeanie Deans” represents the next type of Mr. 
Webb’s compound locomotive, in use on the London 
and North-Western Railway, and it differs from its 
nse wig in several particulars, which may ke 

wriefly described in due course, the most important 
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Statement Showing the Miles Run, and Consumption of 
Coal per Engine Mile, by Each and All of the Webb Com- 
pound Engines, since the Date of First Turning Out to 
October 31, 1893. 


| 
| 
































| 3 
‘ | ' als 
ok } | Date First | ysiteg 20s 
5£! Name of Engine. Class. Turned | k Zc 
bo 5 | Out. —_ 8 &% 
wz | $= 8 
| ft. in. | Ib. 
€6| Experiment ..| 6 6 |April 3, 1882} 484,274 | 31.3 
300, Compound... :.| 6 6 May 2, 18&3| 378,815 | 32.7 
801; Economist.. ..) 6 6 | ,, 15,1883} 409,477 | 330 
302) Velociped>.. 6 6 | ,, 25,1883} 267,041 | 32.6 
303) Hydra | 6 6 |June 1, 1883} 398,027 | 32.8 
305| Trentham .. | 6 6 \Aug. 8, 1833] 378,501 | 31.9 
306) Knowsley .. | 6 6 | ,, 6, 1883) 335,511] 33.7 
307 Victor | 6 6 | ,, 22,1883} 412,538 | 32.2 
310) Sarmatian .. | 6 6 Apl. 28, 1884} 361,383} 31.8 
311) R, F. Roberts ..| 6 6 (Mar. 28,1884) 371,777 | 32.4 
315 Alaska _ --| 6 6 | ,, 31, 1884 314,335 | 31.7 
321) Servia ..| 6 6 (Apl. 1, 1883} 366,884 | 31.4 
323, Britannic .. ..| 6 6 | ,, 7, 1884 332,116] 33.0 
333) Germanic .. 6 6 | 4, 5, 1884} 339,077] 31.6 
353, Oregon | 6 6 », 13, 1884} 338,916; 31.8 
363; Aurania .. ; & 6 | »» 15, 1884) 348,734) 31.5 
366| City of Chicago ..| 6 6 | ,, 23, 1884/ 350,830) 32.5 
372) Empress ..| 6 6 Oct. 8, 1884) 336,617) 31.9 
374| Emperor... ..| 6 6 |Sep.10, 1884; 341,901 | 33.0 
519| Shooting Star ..| 6 6 |Aug.29, 1883} 326,453) 33.2 
520] Express ..  ..| 6 6 | 29, 1883} 376,647 | 32.7 
1102} Cyclops... ..| 6 6 |July17, 1884) 337,265 | 32.5 
1104, Sunbeam .. .| 6 6 | ,, 23,1884) 327,537 | 32.6 
1111) Messenger .. | 6 6 'Aug.11, 1884} 302,251| 34.2 
1113} Hecate | 6 6 | ,, 7, 1884] 335,918] 32.4 
1115) Saake 6 6 | ,, 14,1884] 332,415] 338 
1116) Friar.. .. ..| 6 6 | ,, 14,1884) 319,846) 33.3 
1117; Penguin... al @ @ |. on Se deee 773 | 32.7 
1120) Apollo | 6 6 |July 10,1884) 305,403} 33.2 
365| America ..| 6 6 (Apl. 21,1884) 354,311 | 32.0 
2| City of Carlisle ..| 6 O /June29,1886| 276,413| 37.9 
173), Manchester) 6 0 (July 1, 1386 323,981| 36.2 
410 » Liverpool...) 6 0 |Dec. 2, 1886) 233,317) 41.1 
437) »,. Chester ..| 6 0 |June80, 1886; 300,240) 36.6 
503) Dreadnought ..| 6 0 /Sep.29, 1884| 335,399| 37.1 
504] Thunderer .. ‘| 6 O |Mar.20, 1835} 289,999] 41.0 
507| Marchioness of| 6 0 |Dec. 26,1885} 307,106| 38.3 
tafford | 
508) Titan ' 6 O |Nov. 7, 1884} 388,456} 39.3 
509) Ajax .. 6 O |Apl. 29,1885; 315,957 | 39.0 
519, Leviathan . 6 0 (June 5,1885| 311,529) 39.1 
511| Achilles 6 0 | ,, 13,1885} £09,651 | £9.2 
513] Mammoth .. 6 0 »» 19,1885} 332,875 | 38.6 
515| Niagara sch & S », 23,1885} 312,839| 37.5 
545) Tamerlane .. ..| 6 O |July 26,1886} 284,173} 33.9 
637) City of New York..| 6 O |Mar.13,1&88|} 226,805} 38.2 
63s “ Paris -.| 6 O |May 21,1888} 261,577| 34.2 
639 », London | 6 O |Jume 2,1888; 248,503) 35.9 
640; ,, Dublin ... 6 0 | ,, 4,1888| 242,599| 38.9 
641 » Lichfield ..| 6 0 »» 13,1888} 235,415 | 38.7 
643) Raven -| 6 O | ,, 18,1888) 281,184} 38.6 
644) Vesuvius 6 0 | ,, 30,1888) 236,359) 36.3 
645) Alcbymist .. 6 0 | ,, 30,1888 209,970) 41.1 
647) Ambassador 6 0 |July 83,1888) 251,459) 37.0 
618) Swiftsure .. .-| 6 O | ,, 4,1888} 220,141) 39.7 
659} Rowland Hill | 6 O | ,, 24,1886] 311,878] 39.2 
635) Himalaya .. .-| 6 O |June27,1885| 332,365 39.4 
1353) City of Edinburgh | 6 0 | ,, 80,1886) 276,507 | 37.6 
1370! _ ,, Glasgow ../ 6 O {July 2,1886| 285,768) 386 
1379| Stork --- «| 6 O | ,, 15,1886] 260,784] 40.0 
1395, Archimedes 6 0 | ,, 12,1836) 291,724) 37.9 
2055| Dunrobin .. 6 0 |Dec. 29,1885) 341,333 | 37.5 
20:6} Argus zs 6 0 | ,, 24,1885] 340,796| 34.7 
2057| Euphrates .. 6 0 |Jan. 20,1886) 279,429| 40.2 
2058! Medusa ie 6 0 Feb. 9, 1886} 308,684) 34.5 
2059| Greyhound. . 6 0 »» 9,1886| 326,025| 36.4 
2060| Vandals. 6 0 | ,, 13,1886] 303,704] 37.3 
2051) Harpy 6 0 +» 20,1886) 288,865] 36.9 
2062) Herald 6 0 |Mar.12,1886} 302,055 | 36.8 
2068} Huskisson .. 6 0 | ,, 18,1886} 293,478| 36.7 
2064; Autocrat 6 0 »» 25,1886] 296,625 | 36.4 
1301) Teutonic 7 O |Apl. 16,1889) 318,347 | 37.5 
1302) Oceanic .| 7 0 |June27,1889| 299,846 | 47.9 
1303| Pacific < --| 7 0 (July 56,1889) 235,114] 84.7 
1304, Jeanie Deans --| 7 0 |Dec. 23,1890; 193,522} 32.7 
1305| Doric | 7 0 \July 4,1890) 197,882| 36.1 
1306) Ionic.. 7 0 »» 4,1890| 220,637 | 34.8 
1807| Coptic 7 0 »» 16,1890; 234,527) 31.4 
1309| Adriatic 7 0 | ,, 19,1890} 219,760} 31.3 
1811, Celtic 7 0 | ,, 81,1890) 286555) 36.8 
1312) Gaelic - 7 0 Aug. 4,18+0) 206,559)! 36.3 
2053' Greater Britain 7 0 Oct. 30,1891; 103952) 33.7 
687) 4 6 +» 19,1885} 145,107 | 27.8 
600) | 5 6 \July 8, 1887} 129,415 | 36.0 
777) | 5 0 (Dec. 14, 1887) 137,123 | 38.4 
3026 | Metro- | 
| | politan June 4, 1884 | 267,384 | 25.7 
| Grand total and, we 
average .. wal 125,247,285 | 35.2 





| | 
Includes 1.2 1b. for raising steam. 


being the suppression of all link motion for the low- 
pressure cylinder, and the use in its place of simply a 
single eccentric, free to turn on the crankshaft into 
the proper positions for forward or backward motion. 
Full particulars of this engine will be found on page 99 
of our fiftieth volume. 

The Compound Locomotive ** Greater Britain.”—In 
1891 Mr. Webb made a new departure in compound 
locomotive building by constructing an eight-wheeled 
pissepger engine, which he designed to work the 
heavy and fast passenger traffic over the West Coast 
route to Scotland, between London and Carlisle. 

Unlike Mr. Webb’s former compounds, the high- 
pressure cylinders are not fitted with Joy’s valve 
gear, but with the ordinary curved link, the valve 
gear being arranged inside the frames. As the 


“Greater Britain” has answered its purpose so 
well, eight other engines of the same class are (at the 
time of writing) being constructed. This engine was 
illustrated and described on page 565 of our fifty- 
second volume. 








Compound Locomotive for Mineral Traffic.—In 1893 
Mr. Webb designed and built an eight-wheeled com- 
pound goods engine for working the heavy South 
Wales mineral traffic. The engine has eight wheels 
4 ft. 54 in. in diameter, all coupled; the distance 
between the centres of each pair of wheels is 5 ft. 9 in., 
and the total wheel base 17 ft. 3 in. The leading and 
trailing axles have each 4 in, side play (Fig. 9). 

The high and low-pressure cylinders are all placed 
in a line under the smokebox, the two high-pressure 
cylinders being outside, and the one low-pressure 
cylinder within the frames; all the cylinders drive on 
to the same axle, the second from the leading end, the 
two high-pressure pistons being connected to crank- 
pins in the wheels, and the low-pressure piston to a 
centre crank. 

The high-pressure cylinders are 15 in. in diameter 
and 24 in. stroke, and the low-pressure cylinder is 
30 in. in diameter and 24 in. stroke. The mean dia- 
meter of the boiler inside is 4 ft. 2 in., and the length 
between tubeplates is 13 ft. 4in. There are 210 tubes 
1f in. in diameter outside. The heating surface is as 


follows : 
sq. fb. 
Tubes 1374 3 
Firebox 114.7 
Total 1489.0 


The grate area is 20.5 square feet, and the ratio of 
grate area to heating surface is as 1 to 72.6; the boiler 
pressure is 175 lb. per square inch. The weight of the 
engine in working order is as follows : 

tons cwt.qr. 





On leading wheels 12 10 0 
se GEIVINE 5 roe 14 8 0 
», intermediate wheels 12 14 0 
» trailing e 9 13 0 

Total 49 5 0 


Compound Express Passenger Locomotive ‘* Queen 
Empress” and Tender.—Proceeding now to a con- 
sideration of the actual exhibits made by the London‘and 
North-Western Railway Company at Chicago, the first 
object that called for attention was the latest type of 
Webb’s compound—the ‘Queen Empress” (Figs, 10 
to 13). 

This engine was built at the locomotive works of the 
London and North-Western Railway Company at 
Crewe early in 1893, from the designs of Mr. F. W. 
Webb, chief mechanical engineer of the line, and is 
sister engine to ‘‘ Greater Britain,’ which was built at 
the same works in 1891, and which has from that time 
up to October 31, 1893, run 103,952 miles. In prin- 
ciple these engines are the same as other compounds 
designed by Mr. Webb. Since 1882-86 other engines 
have been constructed at Crewe on the same prin- 
ciple, and they are, as has been shown, giving most 
satisfactory results, with a total mileage to the end of 
October, 1893, of 25,247,285 miles. A number have 
also been built for railways in India, South America, 
and France, and one is now running on the Penn- 
sylvania Railway. The advantages claimed—economy 
of fuel, obtaining all the advantages of a coupled 
engine without coupling-rods, and increasing the size 
of axle bearings and wearing parts—have been fully 
obtained. 

In the engine exhibited there are two independent 
driving axles, one driven by a pair of high-pressure 
cylinders placed outside, and the other by a single 
low-pressure cylinder placed inside the frames, the 
diameters of the high and low pressure cylinders being 
15 in. and 30 in. respectively, and the stroke in each 
case 24in. The engine is eight-wheeled, the leading 
pair being 4 ft. 14 in. in diameter, and fitted with Mr. 
Webb’s radial axle-box, with central side control 
spring. 

The driving wheels are 7 ft. 1 in. in diameter, and 
the trailing 4 ft. 14 in. in diameter, the latter having 
4 in. lateral play. A special feature in this engine is 
the design of the boiler, which is made with a very 
long barrel to allow of both the driving axles ber 
placed in front of the firebox. The tubes are dividec 
into two lengths by a combustion chamber, those ex- 
tending from the firebox to the chamber being 
5ft. 10in. long between tubeplates, whilst those ex- 
tending from the chamber to the smoke-box are 
10 ft. 1 in. long between the tubeplates. The combus- 
tion chamber has an opening at the bottom large 
enough to allow ,a man to enter when required, and to 
this is attached a hopper fitted with a valve for the 
discharge of any ashes which may accumulate in the 
chamber. The valve is so weighted that in its normal 
position it is closed and air-tight, but is connected by 
a rod to the foot-plate, so that the driver may open it 
when required. 

The combustion chamber is also fitted with steam 
blast apparatus for cleaning the tubes, arranged as fol- 
lows: A steam valve is placed within the boiler barrel 
over the combustion chamber, controlled by a handle 
outside, and this valve is fitted with a T-pipe with 
rose ends, which directs the steam against the tube- 
plates ; when the valve is open the steam is forced 





through both sets of tubes, and in its passage clears 
away the soot and other deposits. 

The high-pressure cylinders are fitted with the 
ordinary curved link motion, the valve gear being 
arranged inside the frames, with balanced valves. For 
the low-pressure cylinder Mr. Webb’s single eccentric 
motion isused. Steam is supplied to the high-pressure 
cylinders, from the regulator in the dome, through pipes 
passing down each side of the smoke-box and thence to 
the high-pressure cylinder steam chests. The exhaust 
steam from these cylinders is then returned through 
pipes to the smoke-box, in which they are taken nearly 
to the top, and then down again to the low-pressure 
cylinder steam chest. By this means the exhaust 
steam becomes superheated by the waste gases in the 
smoke-box, while the large capacity of the pipes them- 
selves does way with the necessity of a separate steam 
receiver, 

The total wheel base is 23 ft, 8in., and is divided 
as follows: Between leading and low-pressure driv- 
ing wheels, 8 ft. 5 in. ; between low-pressure and 
high-pressure wheels, 8 ft. 3 in. ; between high-pressure 
driving and trailing wheels, 7 ft. The total weight of 
engine in working order is 52 tons 2 cwt., of which 
15 tons 10 cwt. is on each pair of driving wheels, 
12 tons 16 cwt. on the leading, and 8 tons 6 cwt. on 
the trailing wheels. The engineis fitted with an auto- 
matic steam brake, which is applied to both pairs of 
driving wheels, and also with an injector and air 
pump for working the automatic vacuum brakes on 
the train, both being applied simultaneously. 

The tender is fitted with the water ‘‘ pick-up” 
apparatus, by which means water is put into the tanks 
whilst running, so that long distances may be run 
without having to stop for that purpose. The tender 
only carries 2000 gallons of water, and when half 
loaded weighs about 20 tons. 

For some time ‘‘ Greater Britain” has been em- 
ployed in runhing the Corridor Dining Train between 
London and Carlisle, which is one of the fastest and 
heaviest express passenger trains on the London and 
North-Western Railway, and this service she handles 
most easily, not only being able to work the train to 
schedule time, but also frequently making up time 
which has been lost by extra delays on the journey. 





OPEN AND CLOSED STREET CARS. 

On pages 608 and 609 we illustrate two types of 
street, or tram, cars shown at the Chicago Exposition 
by the Lamokin Car Works, of Chester, Pennsylvania. 
The open car (Figs. 1 to 3) is 29 ft. in length over all, 
and over the vestibules 27 ft. The width at the sills 
is 6ft., and the width at the seat rails 6 ft. 10 in. 
There are seven cross seats and four longitudinal seats, 
giving a seating capacity of 50. The body of the car 
is finished on the seats and backs with ash and red 
birch strips, natural wood varnished. The backs have 
maple spindles, also natural wood varnished. The 
ceiling is antique quartered oak, designed in stucco, 
and silver-tipped. The ventilators are of red birch, the 
natural wood being varnished. The roof runs the full 
length of the car, finishing over the vestibule frcnts in 
steam car style. Spring roller curtains are fitted to 
the body of the car, and double roll-up curtains on 
each side of the vestibule. The vestibule ends are 
finished at the sides with galvanised wire screens, 
and the motor man is provided with an inclosure 
in the centre, the sides of which form the backs 
of the longitudinal seats above referred to, all 
finished in red birch, natural wood varnished. This 
car is equipped with lever brakes instead of the 
usual ratchet brakes, also with Cochran’s sandbox, 
Cochran’s changeable signals, and Cochran’s seat- 
end panels, of new and artistic design. The seat-end 
panels, seat-back covers, and all the metal trimmings 
throughout the car, are of solid bronze metal of neat 
and strong design, to stand the strains needed. The 
side sills are of yellow pine, steel-plated their entire 
length with 4 in. by 5 in. steel plate. The cross 
framing is white oak, the side posts of ash, rebated for 
the curtain guides, and steel plates are screwed to the 
posts to keep the guides in the rebate. This car is 
equipped with standard drawbars made of steel and 
malleable iron, and with malleable iron bumpers. 
The design is due to Mr. Henry Cochran, the superin- 
tendent of the Lamokin Works. 

The closed vestibuled car (Figs. 4 to 6) has a length 
over all of 29 ft., a length of body of 19 ft., a width 
at the sills of 6 ft., and at the guard rail of 7 {t. 7 in. 
The vestibules measure 4 ft. 1 in. by 6 ft. lin. The 
lower frame side sills are of yellow pine, the cross 
framing of white oak, the platform or vestibule knees 
of white oak, the outside knees being reinforced by 
steel plates Jin. by Sin. to prevent the vestibules 
from settling away from the car body, The side and 
corner posts are of hard ash, the panels of poplar, 
the corrugated flooring and the fronts of the vestibule 
of ash, with all the upper framework of selected ash. 
The vestibules are only open on one side, the car being 
designed for a looproad. The framework is reinforced 
by corner irons and angle irons, and is also protected 
at the guard-rail corners by Cochran’s corner tie-plate. 
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The inside is finished in quartered oak, with head 
linings of the same, finished in stucco, silver-tipped. 
The curtains are silk, with silk lambrequins, the up- 
holstery cushions of the best hair, covered with old 
gold plush, tufted, and backs the same. Thearrange- 
ment of seats is new, on account of the doors being 
set to one side, but it gives the same seating capacity 
as with the door in the centre, and prevents crowding 
at the doorway, there being no place next to the step 
for people to stand and prevent easy egress and 
ingress. 





WIRE-NETTING MACHINE. 

We illustrate on this page a neatly designed wire- 
netting machine made by Messrs. Wilmott Brothers 
and Cobon, of Rotherhithe - street, Rotherhithe, 
London, S.E. In machines of this type two sets of 
wires are used, and the net is produced by the inter- 
twisting of these sets with eachother. One set of the 
wires is coiled up very closely and packed in a series 
of vertical tubes which are clearly shown in Fig. 1. 
From the top of these tubes the wires pass out toa 
roller on which the finished net is coiled. The other 
set of wires is carried on bobbins fixed at the bottom 
of the machine. From these bobbins the wires are led 
up parallel to the aforesaid tubes, and pass through 
hollow spindles, ona level with and opposite to the tops 
of the tubes, to the roller already mentioned. Con- 
sidering one wire of one set and one of the other, it 
will be seen that by making the tubes rotate round 
the wires from the bobbins, the wires of one set will be 
twisted round those of the other. This having been 
done, the hollow spindles are shifted laterally so that 
each comes opposite the tube immediately adjoining 
the one it was previously opposite. If the tubes 
are each again caused to rotate round the wire 
now opposite to it, the two sets of wires will again 
be intertwisted, thus forming half a thesh, which is 
completed by shifting back the bobbins to their pre- 
vious position, and again causing the tubes to rotate 
round the wires. ‘To effect this rotation the top of 
each tube has half a pinion keyed to it, whilst the 
hollow spindles are similarly fitted. When a spindle 
is opposite a tube the two half-pinions form a com- 
plete one, which, by means of a rack moved hori- 
zontally by the crank shown in Fig. 1, is caused 
to rotate. Thus the hollow spindle and the tube 
move round each other, twisting together their 
respective wires as already explained. One twist 
having been completed, the spindles are shifted later- 
ally by a cam motion, so that the half-pinion is now 
fellow to that on the adjoining tube, under which condi- 
tions the completed pinions are again rotated by the 
rack, as already explained. The pinions in question 
can be seen in Fig. 2, which is a back view of the 
machine. Our description of this machine is based 
upon that of Mr. J. Bucknall Smith, C.E., in his 
work on ‘* Wire ; its Manufacture and Uses.” 








THE COALE SAFETY RELIEF AND 
VACUUM VALVES. 

Every traveller by our railways must, at some time 
or other, have noticed the deafening roar made by the 
safety valves of a locomotive when blowing off steam. 
Fortunately, with the highly-skilled firemen common 
on our main lines, the safety valves are compara- 
tively seldom in this country permitted to dis- 
turb the public in this manner; but in America 
matters are otherwise, and accordingly the safety 
valve shown by our illustration on page 613 has 
been introduced by the Coale Mufller and Safety 
Valve Company, of Lexington and Charles-streets, 
Baltimore, Md., U.S.A. This valve is shown in 
Fig. 1. It consists of an ordinary spring-weighted 
pot-lid valve, of which, however, the whole of the 
working parts are encased. The valve seat C is 
screwed on to the lower casting, and the pressure at 
which the valve closes can be adjusted by screwing or 
unscrewing this ring slightly, means of access being 
provided through a hole in the casing, stopped by the 
plug B. The steam escaping from the valve passes up 
through an annular passage in the casing G, and 
through the holes shown in the top of this casing into 
the space under the hood E, whence it escapes quietly 
into the open air through the holes shown. The pres- 
sure at which the valve blows off can be adjusted by 
removing the cap A, and scre-ving or unscrewing the 
rod F, which adjusts the compression of the spring. 
Another valve, quite similar in its main details, 
though without the mufile, is shown in Fig. 2. As in 
the valve previously described, all the working parts 
are closed in, but the muftle being absent, the discharge 
of steam is no longer noiseless. The condition of the 
valve at any time can be tested by raising the lever 
shown to the left, which takes the pressure of the 
spring off the valve. 

The valve shown in Fig. 3 is a combined relief 
and vacuum valve for use on locomotive cylinders. 
The spring-loaded valve shown at the top is the relief 
valve, and the spring is so adjusted that the valve 
blows off when for any reason the pressure in the 
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cylinder materially exceeds the normal. With this 
valve the engine can be reversed when running at a 
comparatively high speed without danger to the cylin- 
ders. The vacuum valve shown below the other comes 
into use when the engine is running without steam 
down grade. Under such conditions a vacuum is formed 
in the cylinders, tending to draw in smoke, &c., from 
the chimney, and thus scoring of the cylinder walls 
may arise. The vacuum valve prevents this, clean air 
being drawn through it, instead of smoke from the 
chimney. 





RAILWAY BRIDGES IN NORTH-WESTERN 
INDIA. 

Tue Mari-Attock Railway, a strategic line now 
being constructed along the left bank of the Indus by 
the Indian Government, is remarkable for the heavy 
character of the works required. In its comparatively 
short length of 96 miles there are no less than nine 
tunnels, as well asa large number of cuttings from 
50 ft. to 90 ft. deep through hard rock. A number of 
deep gorges are also crossed by the line, requiring the 
erection of lofty bridges and viaducts, consisting of 
100-ft. to 150-ft. spans, carrying a single line of 
5 ft. 6 in. gauge, supported on stone or brick piers of 
from 100 ft. to 120 ft. high. One of these—the 
Hurroo bridge—forms the subject of the upper illus- 
tration on page 616, where the central span is shown 
in course of erection. The staging there shown is of 
teak, and was designed by Mr. E. Baker, executive 
engineer in charge of the work. It answered its pur- 
pose extremely well, being easy to take down and 
re-erect in span after span as the work proceeded. 
The difficulties of the work of constructing the line in 
question were increased by the scarcity of local labour, 
and most of the rock excavation has been done by wild 
tribesmen from beyond the frontier, who flocked to the 
works in large numbers, attracted by the high wages 
offered. The whole of the works on this line were 
= by Mr. J. R. Bell, M.1.C.E., engineer-in- 
chief. 

Our second illustration on the same page shows 
part of asomewhat similar work, the Kurung Bridge, 





a structure erected in connection with the gradient 
improvement works of the North-Western (State) 
Railway near Rawal Pindi, Punjab. This bridge con- 
sists of spans 150 ft. long carried on stone piers 98 ft. 
high, but the extreme depth of the gorge below rail 
level is 138 ft. It carries a single line of railway of 
the 5 ft. Gin. gauge. Originally the ruling gradient 
on the 70-mile section between Jhelum and Rawal 
Pindi was 1 in 50, and sharp curves were frequent. 
By constructing new alignments where necessary, in 
addition to other improvements, a ruling grade of 
1 in 100 has now been secured. The works are 
now approaching completion, and it is hoped that 
they will all be finished before the end of next 
year. The staging used in erecting the girders can be 
seen to the right of the engraving. This staging con- 
sisted of four piles supporting light warren girders, 
on which the working platform was laid. The 
piles were hollow, and 3 ft. 2 in. in diameter, and were 
constructed of 24 flange rails arranged with the heads 
of the rails inside. These rails were bound together 
by flat iron bands, placed 5 ft. apart. The rails were 
arranged so as to break joint, short odd lengths being 
used, to this end, at top and bottom. Successive lengths 
of rail were fished together in the ordinary way. The 
bracing between the piles also consisted of rails. The 
rails used were not cut or damaged in any way, and 
have since been laid on the line. This bridge and the 
whole of the gradient improvement works have been 
designed and carried out by Mr. H. S, Harington, 
M.1.C.E., engineer-in-chief, who is also now in charge 
of the Mari - Attock line. It is to him that we are 
indebted for our illustrations and the above descrip- 
tion of the works. 





MELBOURNE AND Sypnery.—The population of Melbourne 
at the close of 1893 was 444,632, showing a decrease of 
46,064 as compared with April, 1891, when the last 
Victorian census was taken. The population of Sydney 
at the close of 1893 was 421,030, as compared with 411,710 
at the close of 1892. The considerable decrease which 
has occurred in the population of Melbourne is the out- 
come, of course, of the great industrial depression which 
has prevailed, 
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Ir is now a good many years since Mr. C.P. Sandberg, | Experience shows that within limits a thin head wears 
of 19, Great George-street, London, first published a list | better than a thicker one, being denser and harder, 
of standard rail sections, and since then great improve- whilst the increased breadth of flange gives a wider 
ment has been made in the rolling of steel, thus| bearing of the rail on the sleepers. As the main cost 
enabling the sections to be changed so as to geta better | of the maintenance of permanent way consists now 
duty from the metal. Even since 1886, when the chiefly in the replacing of sleepers and the lifting of 


TaBLE SHOWING DIMENSIONS OF SANDBERG’S NEW AND OLp STANDARD Raitt SECTIONS AND THE 
AMERICAN STANDARD SECTIONS. 
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“Goliath” rail was first produced, the progress has | low joints, it is claimed that the new rails will sensibly 
been considerable, so that Mr. Sandberg has now /| lessen this outlay. In addition to the new 100-lb. 
issued a new standard for 100-lb. rails, which is shown | section, Mr. Sandberg has also designed a complete 
in the annexed engraving. As will be seen, the section | series of the new type of rail down to 30 lb. in weight. 
differs considerably from that of 1886, which is indi-| This series differs from the new standard American 
cated by the dotted lines. The new rail has a broader | sections in its wider base and in not having equal fish- 
and thinner head, a thinner web, and a wider flange. | ing angles at top and bottom, which are not now 





needed, since angle fishplates are not made to be 
turned. These differences are clearly brought out in 
the annexed Table. 





DOUBLE DRILLING AND TAPPING 
MACHINE. 

We illustrate on page 605 a double drilling, tapping, 
and studding machine, specially designed and made by 
Messrs. Loudon Brothers, 46-50, Waterloo-street, 
Glasgow, for work on cylinder ends, condensers, and 
other heavy pieces. The machine has two drill 
columns, each driven independently by a five-stepped 
cone, 44 in. wide, and fitted with powerful interchange- 
able gear. Thespindlesare of steel, 3} in. in diameter, 
and have a self-acting feed through a range of 33 in. 
They are adjustable vertically by hand, and horizon- 
tally both by hand and power. They are fitted with 
adjustable nuts for taking up all wear; a hand feed 
for facing is also arranged for by means of a worm and 
wormwheel, which can be readily thrown out of gear 
when drilling or tapping. The saddles, which are 
counterbalanced, are fitted to the columns of the 
machine, and carry steel reversing mitre gear, having 
gun-metal bushes in which the spindles revolve. The 
saddles are also fitted with a platform from which all 
the motions can be worked. ‘The bed has broad bear- 
ing surfaces carrying the columns, and has fitting 
strips cast on for carrying a work table of suitable 
dimensions, with T-slots for fixing work to. The 
machine illustrated is capable of operating on any part 
of a surface measuring 20 ft. horizontally by 10 ft. 
vertically, and will drill and tap holes up to 3$ in. It 
weighs 34 tons in working order. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market opened flat last 
Thursday, and the turnover during the forenoon did not 
exceed 6000 tons. Prices varied very little. A good 
business was done in the afternoon, amounting to over 
15,000 tons. There was a fall of 2d. per ton as compared 
with Wednesday’s closing quotations. The settlement 
prices were—Scotch irop, 42s. 44d. per tun; Cleveland, 
35s. 104d.; Cumberland and Middlesbrough hematite 
iron, respectively, 44s. 74d. and 44s. per ton. Friday’s 
forenoon market was very flat, the belief being 
general in the ring that the miners would not pro- 
ceed to the “striking” stage against the reduction 
of wages announced by the coalmasters. The sales 
amounted to some 12,000 or 15,(00 tons, chiefly Scotch. 
Prices were very weak. In the afternoon the market 
showed renewed weakness, and the business done reached 
to about 10,000 tons. Scotch warrants declined to 42s. 2d. 
cash, being a fall on the day of 24d. per ton. Other 
sorts also declined in price from 24d. to 7d. per ton. 
At the close the settlement prices were—Scotch iron, 
42s. 14d. per ton ; Cleveland, 35s. 74d.; Cumberland and 
Middlesbrough hematite iron, 44s. 3d. and 43s, 74d. per 
ton respectively. Owing to the occurrence of Bank 
Holiday, Monday was a blank in the pig-iron market. 
Business was resumed on Tuesday forenoon, when the 
market was very flat. Local ‘‘bulls” realised freely, on 
fears of a struggle in the mining trade. The price of 
Scotch iron dropped 34d., to 41s. 104d. per ton ; Cleveland 
fell 2d. per ton, and hematite irons 1d. tol4d. There was 
a continuance of “bull” selling in the afternoon, one 
operator getting quit of about 10,000 tons, one line of 
5000 tons being disposed of at 423. per ton one month. 
Altogether about 15,000 tons of Scotch were dealt in, but 
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only a lot or two of Cleveland, and no hematite iron. The 
closing settlement prices were—Scotch iron, 41s. 9d. per 
ton; Cleveland, 353. 44d.; Cumberland and Middles- 
brough hematite iron, respectively, 44s. and 433. 6d. per 
ton. The market was comparatively quiet this forenoon, 
when eome 10,000 tons of Scotch and 2000 tons of hematite 
iron changed hands. Prices were a shade better. A 
fair amount of business was also done in the afternoon, 
and a further improvement in prices took place. The 
following are the current quotations for several special 
brands of No. 1 makers’ iron: Gartsherrie, 503. 6d. per 
ton ; Summerlee, 52s. ; Calder, 52s. 6d. ; Coltness, 553. 6d. 
—the foregoing all shipped at Glasgow; Glengarnock, 
54s.; Shotts (shipped at Leith), 514s.; Langloan and 
Carron out of the market. There are now 73 blast-fur- 
naces in actual operation, as compared with 71 at this 
time last year. Last week’s shipments of pig iron from 
all Scotch ports amounted to 5259 tons, against 6966 in 
the corresponding week of last year. They included 100 
tons for Canada, 190 tons for South America, 320 tons for 
Australia, 740 tons for Germany, 500 tons for Russia, 345 
tons for Holland, 180 tons for Spain and Portugal, 
smaller quantities for other countries, and 2216 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 314,025 tons yesterday 
afternoon, as compared with 314,335 tons yesterday week, 
thus showing a decrease for the week amounting to 310 
tons, 


Finished Iron and Steel.—The business in manufactured 
iron remains very quiet, although in certain branches a 
little more inquiry 1s experienced. In view of the late 
reductions in Staffordshire, prices are difficult to main- 
tain. Steelmakers are fairly well employed, and in some 
directions there is even considerable activity reported. 
Complaints are still being made regarding the keenness 
of the competition which is waged by steelmakers on the 
other side of the Tweed. The output of steel in Lanark- 
shire continues to expand. 


Other Iron Tradcs.—The makers of malleable iron and 
steel tubes are fairly well employed; pipe-founders, how- 
ever, are not doing much forward work. Some improve: 
ment is noticeable in the general foundry and engineering 
trades, the marine shops of the Clyde exhibiting marked 
activity. There is also a little improvement to report in 
respect of the locomotive and wagon building trades. 


Iron Ore Imports into the Clyde.—The improvement that 
set in during March in the import of foreign iron ore, 
chiefly Spanish, has continued during the past month, 
There arrived in the Clyde (at Glasgow and Greenock) 25 
steamers, with 40,050 tons of ore, being an increase of 4834 
tons as compared with the landings in _— last year, but 
23,037 tons under the landings in April, 1892. For the 
four mouths of this year the imports show a decrease of 
27,078 tons as compared with the same period of 1893, 
and a decrease of 81,233 tons as compared with the four 
months’ import in 1892. 


Month. Four Months, 

Vessels. Tons. Vessels. Tons. 

1894 et — 25 40,050 83 136,200 
1893 ais ee 22 365,216 101 165,278 
1892 sia een 38 63,087 144 217,433 
1891 aan a 14 16,300 42 49 230 
1890 ies one 40 58,664 121 176,753 
1889 32 47,717 103 150,348 


Arrivals of Nickel Orein the Clyde.—During the month 
of April the landings of nickel ore in the Clyde amounted 
to 3200 tons, being a decrease of 5097 tons when com- 
pared with the imports in April of last year, which, how- 
ever, were exceptionally heavy. For the past four months 
the landings show a decrease of only 717 tons when com- 
pared with those of the corresponding period of last year. 
The returns for the month and four months over a number 
of years are here given : 


Month. Four Months. 

Vessels, Tons. Vessels. Tons. 
1894 1 3200 5 15,998 
1893 2 8297 5 16,715 
1892 2 4364 8 16,155 
1891 2 2899 3 5,116 
1890 2 3048 3 4, 
1889 meh 1 2100 1 2,400 
1888 1 1431 3 4,721 


Spanish Copper Ore Imports during April. — Three 
steamers, carrying 5005 tons of Spanish copper pyrites, 
arrived in the Clyde during last month, all of which was 
consigned to the Tharsis Sulphur and Copper Company. 
In the corresponding month of last year the amount im 
ported was only 1741 tons, so that there was a material 
increase last month. Over the four months of the year 
the imports show a total of 21,426 tons, as compared with 
22,622 tons in the corresponding portion of 1893, when 
the largest total was reached for the same period over at 
least six years. Here are the returns for the month and 
four months, and those of former years : 


Month. Four Months. 

Vessels, Tons, Vessels, Tons. 
1894... nee 3 5 14 21,426 
1893... a 1 1741 13 22,622 
1892... eed 2 3878 ll 19,341 
1891... she 4 5211 10 14,905 
1890... ine 2 3092 13 19, 162 
1889... 2 2602 17 21,114 


Glasgow Copper Market —No business in copper was 
reported last Thursday, when the price declined to 39/. 5s. 
per ton cash buyers. On the following day there were 
transactions both forenoon and afternoon, the prices 
accepted being 397. 163. 3d., 39/. 17s. 6d., and 40/. 1s. 3d. 
per ton three months, and 39/. 10s. per ton cash. Tues- 
day’s market passed over without any business being 





reported. In the forenoon 39/. 103. cash was offered by 
buyers. One lot was sold this forenoon at 40/. 3s. 9d. per 
ton three months, but no business was reported in the 
afternoon. 


The Glisvow Sewage Works.—Referring to the Glasgow 
East-End Sewage Treatment Works, the formal opening 
of which was briefly announced in last week’s ‘‘ Notes,” 
it may be mentioned that Mr. G. V. Alsing, C.E., 
who planned and superintended the construction of the 
works, has been most heartily congratulated on the 
successful issue of his professional labours. The suc- 
cess has been so very great that the Special Sewage 
Committee of the Town Council have serious intentions of 
going forward in the same direction with another section 
of the city; indeed, it is said that plans are already 
being prepared for the consideration of the committee. 
The purification works just brought into operation, along 
with the ground on which they have been constructed 
—about 29 acres—have cost the city about 100,000/. ; and 
in addition the construction of the main sewers for the 
diversion of the sewage of about one-fifth of the city to 
Dalmarnock, has cost the Caledonian Railway Company 
about 300,000/. Nothing of the kind in this country has 
been done on such a gigantic scale since the main drainage 
scheme for the metropolis was carried out. Mr. Alsing’s 
system is entirely one of precipitation by the use of 
sulphate of alumina and lime as the chemical agents. 


Miscellaneous News Items.—It is expected that the cen- 
tral station for the Glasgow (Underground) Central Rail- 
way will not be completed much within two to three 
years. It will be a very big undertaking.—Messrs, 
Russell and Co., Greenock and Port Glasgow, have booked 
an order for a steel sailing ship of 3400 tons carrying capa- 
city, for Messrs. B, Wencka and Son, Hamburg, who have 
a fleet of 15 large sailing ships, most of which have 
been built in Germany.—The specifications for the four 
steamers projected to run in connection with the Pacific 
Canadian Railway have now been givenout, The vessels 
will be upwards of 10,000 tons each. A number of Clyde 
firms are anxiously studying the specifications.—A 
few days ago no fewer than three large steamers, 
ranging from 3400 tons to 6400 tons, were waiting for 
service at the 100 ton crane at Greenock.—A new railway, 
which is to be 154 miles in length, is to be constructed in 
Aberdeenshire, a commencement being made this summer. 
Sixteen offerers have gone over the route which the line is 
to take.—A serious subsidence has just occurred in the 
Monkland Canal, near Coatbridge, with the result that 
the water has found its way into a number of coalpits, 
while traffic has been stopped on a large stretch of the 
canal, which, by the way, is the property of the Cale- 
donian Railway Company. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was only very moderately attended, affairs 
were exceedingly quiet, and little business indeed was 
transacted. Only urgent requirements induced shippers 
or consumers of pig iron to make fresh purchases, and 
most people interested in the staple industry took a very 
gloomy view of the outlook. The material decline in 
the warrant market, and unsatisfactory reports from 
other iron-producing centres, assisted considerably in 
depressing the Cleveland market. Transactions were 
recorded at 35s. 6d. for early f.o.b. delivery of No. 3 
g.m.b. Cleveland pig iron, and that figure was generally 
quoted, though some of the sellers would not quote below 
353, 9d., and 363. was mentioned by a maker or two. No. 4 
foundry was just about as difficult to obtain as ever, and 
sold at the same price as No. 3. Grey forge was not so 
stiff in price, and was, in fact, more plentiful than it has 
been for some time past. Business was done at 35s. 
East coast hematite pig was weakish, the supply being in 
excess of the demand. About 44s. 3d. was the price for 
early delivery of Nos. 1, 2, and 3. Spanish ore was rather 
quiet. Rubio sold at 12s. 44d. ex-ship Tees. Middles- 
borough warrants, after selling at 35s. 5d., closed 35s. 4d. 
cash buyers, and they were purchased in preference to 
makers’ iron, as they were cheaper. To day the market 
was a little firmer, but prices of makers’ iron were not 
changed, and few transactions were recorded. Middles- 
brough warrants went to 35s, 54d., which was the closing 
cash price of buyers. 


The Production and Disposal of Pig Iron.— The statistics 
of the Cleveland Ironmasters’ Association for April, 
showing the make and disposal of pig iron in the north of 
England during that month, are not particularly satis- 
factory. At the end of April there were 94 furnaces 
blowing, as against 92 at the end of the preceding month, 
and 87 at the end of April, 1893. The two furnaces re- 
cently re-started were to produce hematite. The make of 
Cleveland pig iron for the month just ended was 115,571 
tons, a decrease on March of 444 tons. The make of other 
kinds of pig, including hematite, spiegel, and basic, 
reached 130,777 tons, a reduction of 690 tons as compared 
with the output of March. The total make of all kinds 
during April was 246,348 tons, or 1134 tons less than 
during the previous month. Makers’ stocks of Cleveland 
pig iron at the end of the month amounted to 42,701 tons, 
being an increase of 1091 tons as compared with the end 
of March. The pig iron in public stores at the end of 
the month was 100,602 tons. This is a reduction of 
10,958 tons on what was held at the end of March. Total 
stocks of pig iron at April 30 stood at 143,303 tons, or a 
reduction of 9867 tons on March 31. 


Blastfurnacemen and the Eight-Hours Day.—-To-day 
(Wednesday) Mr. Thomas Carlton, secretary of the 
Cleveland district of the National Blastfurnacemen’s 





Association, with the whole of the delegates, waited upon 
the Cleveland Ironmasters at Middlesbrough to consider 
the question of an eight-hours day, and a 24-hours’ stand 
at an early date in order to allow the men to hold a 
demonstration. The men laid their claim before the 
employers, and after a long and animated discussion, the 
following reply was handed to the workmen’s representa- 
tives: ‘‘That the ironmasters will give their very 
earnest consideration to the scheme presented by Mr, 
Carlton, and reply to it at as early a date as possible.” 


Manufactured Iron and Steel.—The manufactured iron 
and steel trades are very depressed, and prospects are not 
at all encouraging. Several firms are short of work, and 
fresh orders are very scarce. ()uotations are about as low 
as the cost of production will allow them to be. Common 
iron bars, 4/. 17s. 6d.; iron ship-plates, 4/. 17s. 6d.; iron 
ship angles, 4/. 11s. 94.; steel ship-plates, 5/.; and steel 
ship angles, 4/. 12s. 6d.—all less the customary 24 per 
cent. discount for cash and f.o.t. Heavy sections of steel 
rails are quoted 3/. 12s. 6d. net at works. 


The Fuel Trade.—At Newcastle coal is somewhat easier, 
and though 10s. f.o.b. is generally quoted for best North- 
umbrian steam coal, concessions are being made in some 
instances to secure ready tonnage. Second-class qualities 
are 93., and small steam 4s. 6d. Bunker coal dull at from 
63. 9d. f.o.b. in Tyne Dock for unscreened up to 9s. 6d. 
for best Durham screened. Manufacturing coal quiet; 
coke a trifle easier. Here blast-furnace qualities sell at 
12s. to 12s, 3d. delivered at Cleveland furnaces. 





NOTES FROM THE SOUTH-WEST. 

The ‘‘ Sybitle.”—The Lords of the Admiralty have 
accepted from Messrs. Hawthorne, Leslie, and Co., of 
Newcastle-on-Tyne, the boilers and machinery of the 
Sybille, cruiser. This vessel has given considerable 
trouble on account of defective furnaces; but after 
having had the defects made good, she was a few weeks 
since subjected to a steam trial, which proved successful. 
The total cost of her machinery has been 67,158/., and 
this amount has been paid by the Admiralty, although 
they have received the contractors’ guarantee to he re- 
sponsible for any defects which may develop themselves 
during the next two years. It was stated that the cost 
to the contractors of replacing defective furnaces has 
exceeded 3000/. 


New Dry Dock for Cardiff.—The Cardiff Pontoon and 
Engineering Company, Limited, having secured from the 
trustees of the Marquis of Bute a site for the construction 
of a dry dock to the southward of their existing property 
on the entrance channel to the Bute Docks, are about to 
commence constructive operations. Plans have been 
prepared for a dock 635 ft. long by 120 ft. wide. The 
entrance to the new dock will be from the present 
entrance channel to the Bute Docks. 


Admiralty Works Department.—Owing to the extensive 
character of new works about to be carried out at the 
Dockyard porte at home and abroad, it has been found 
necessary to considerably increase the official staff of the 
Director of Works’ department. The most important post 
will be that of superintending civil engineer at Gibraltar, 
who will have a salary of 500/., a colonial allowance of 
50l., and an allowance of 75/. for house rent. It is in- 
tended to commence this year at Gibraltar various exten- 
sions, the total cost of which will be over 780,000/. . At 
Portsmouth the official staff of the Works Department 
will be strengthened by an additional draughtsman and 
six accountant clerks. Two additional draughtsmen will 
also be employed at Devonport. 


South Wales Institute of Engineers.—The annual general 
meeting of this Institute was held on Tuesday at Cardiff. 
It was announced that Mr. T. Foster Brown, having 
retired from the presidency, the council had appointed 
Mr, A. J. Stephens, of Newport, to the position for 
the next two years. Mr. J. M‘Murtrie, speaking upon 
the paper of Mr. H. T. Hailes, on ‘“‘Screening and 
Cleaning Coal,” said he did not think a revolving tiffler 
would suit the purpose. He was also opposed to sizing, 
as the principal gain therefrom would be in favour of 
some particular colliery at which it was in operation. 
Such a colliery would get an advantage over its neighbour 
in the matter of the quantity it sold. The chairman said 
he thought by dividing coal into different sizes they would 
increase the expenses on the whole output very con- 
siderably. Mr. G. E. J. M‘Murtrie (Forest of Dean) 
and Mr. Marcus Moxham (Swansea) continued the 
discussion. Mr. R. de Soldenhoff’s paper on ‘‘ Pro- 
gress Made in Coking during the Last Few Years” 
next came under notice, and the discussion was opened 
by Mr. A Stevens, who described some works 
which he had visited in Belgium, where a large capital 
had been laid out on machinery for the by-product 
process. There was a great profit to be made out of this 
if it were skilfully worked and well carried out. The 
chairman said he did not think the process would be 
successful in that part of the country. It was adopted in 
the north of England, but not to any great extent. Mr. 
G. M‘Murtrie and Mr. W. D. Wight having spoken, Mr. 
Willputte (Ebbw Vale) remarked that the difference in 
the cost of making coke in Coppee ovens compared with 
the best Welsh ovens, amounted to 12.73 per cent., 
and the difference in the cases of some Welsh ovens 
was as much as 29.41 per cent. over the Coppee ovens. 
The discussion was adjourned until the next meet- 
ing. Professor A. C. Elliott’s paper on ‘‘ Feed-Water 
Heaters” was submitted, and Mr. A. J. Stevens re- 
marked that this was a subject which was very much 
overlooked at the present time. The discussion was also 
adjourned. Mr. J. W. Davison’s paper on the ‘‘ New 
Lock for Safety Lamp” was adjourned after a short 
debate, in the course of which Mr. J. Brace (Varteg) 
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remarked that what was wanted was a lock which could 
not be tampered with or unlocked in mines. 


Cardiff—The steam coal trade has been dull and weak. 
The best descriptions have made 11s. to 11s. 6d., while 
secondary qualities have brought 10s. 3d. to 10s. 6d. per 
ton. The house coal trade has been much depressed ; 
No. 3 Rhondda large has made 10s. 9d. to 11s. per ton. 
Patent fuel has shown a downward tendency. Coke has 
also been depressed ; foundry qualities have made 15s. 6d. 
to 16s., while furnace ditto have brought 14s. 6d. to 15s. 
per ton. The manufactured iron and steel trades have 
somewhat improved ; some good orders for steel rails have 
been secured, while others are looked for. There has 
also been more demand for steel sleepers. 





Gruuispy Docks.—The extension of the fish docks at 
Grimsby, which is contemplated by the Manchester, 
Sheffield, and Lincolnshire Railway Company, will in- 
volve an outlay of nearly 250,000. The extensions will 
comprise a new 30 ft. wide lock pit, with two piers extend- 
ing a considerable distance into the river, abutting which 
will be a gridiron for smacks to be placed upon for clean- 
ing and smallrepairs. There will be two basins, and it is 
expected that these improved means of entrance and exit 
to and from the docks will entirely obviate the damage 
now often sustained by fishing vessels in entering and 
leaving the port. No. 1 fish dock will be considerably 
enlarged, and No. 2 fish dock is to be increased to nearly 
21 acres in extent, thus making the dock more than double 
its present size. A stone wall will be built round the 
dock, and two coal drops will be erected. 





EXHIBITION AT BucHarEst, 1894.—The Department 
of Science and Art has received, through the Foreign 
Office, a despatch from Her Majesty’s Chargé d’ Affaires 
at Bucharest, announcing that the Co-operators of 
Roumania propose to hold their fourth exhibition at 
Bucharest this year, to commence on August 26, and 
to close on November 12. In order to encourage 
foreign manufacturers to take part in the exhibition, 
space is to be set apart for an international section, 
in the hope that the relations between Roumania and the 
various countries with which she is in commercial inter- 
course may be strengthened thereby. The exhibition is 
stated to be of a private character, but it will be under the 

atronage of Their Royal Highnesses the Prince and 

-rincess of Roumania, and, as on previous occasions, His 
Majesty the King has announced his intention of 
exhibiting agricultural and industrial products from the 
Royal and personal domains. Any information which 
may be required by intending exhibitors will be supplied 
on direct application to Monsieur Boutcoulescou, the 
president of the exhibition, 11 bis, Rue Clementei, 
Bucharest. 





ProrosED West Ripine Sure Canat.—The Mayor of 
Wakefield presided on Wednesday over a conference held 
in that city to discuss the desirability of providing the West 
Riding with a ship canal to the Humber, and also to con- 
sider the claims of the city of Wakefield as the most ad- 
vantageous and central position for the inland terminus 
and port for the distribution and collection of merchandise 
throughout the Calder Valley and the manufacturing 
districts of the West Riding. We dealt with this project 
at some length in a recent issue (page 146 ante). Mr. 
Charles Clay, who first raised the question, delivered an 
address, in which he contended that the increased facilities 
which would be afforded by the canal would prove of great 
service to the industrial and commercial community, and 
would not, in the end, he believed, injuriously affect other 
modes of transit. As to its practicability, he quoted from 
a letter from Mr. James Abernethy, consulting engineer 
of the Manchester Ship Canal, who considered the scheme 
a sound one, and one that would confer great advantages 
on the West Riding. With regard to cost, the first esti- 
mate was 34 millions, but it was now put at six millions. 
Resolutions were passed affirming the desirability of the 
canal, and appointing a provisional committee to investi- 
gate, and take such steps as might be deemed necessary. 





Tue Large WILLIAM WALKER, M. Inst. M.E.—Extreme 
geniality of disposition and readiness to encourage all, 
earned many friends for Mr. William Walker, well known 
amongst engineers as an exporter of sugar machinery, and 
these will now regret to learn of his death as the result of 
an accident. On April 9 he was thrown from a restive 
horse, and falling heavily, received a fracture of the skull. 
The result was concussion of the brain, from which he 
died at his residence, Kaliemaas, Alleyn Park, West 
Dulwich, on April 29, at the age of 63 years. He was 
apprenticed at the engine works of the Thornley Colliery 
Company, and after serving seven years, was for a short 
period in one of the locomotive works of the North- 
Eastern Railway, and with a Stockton firm. Thereafter 
he entered the marine engineering industry. For the 
first three years he was with Messrs. Richardson, of 
Hartlepool. He was one of the leading men, and it is 
interesting to note that he went to sea as engineer in 
charge of the first three steamers engined by them, and 
remained with the third in the service of the owners—the 
Borneo Company, Limited. This was in 1852, and shortly 
thereafter he became superintending engineer to the 
Netherlands India and Java Mail Company, becoming 
sole manager of the company’s works at Sourabaya, Java. 
Tn 1873 he started business on his own account for the 
importation of sugar and other machinery to Java, whither 

e has sent many young engineers. One of the number 
washisson—a promising lad— Ralph Teasdale Walker, who 
died in November last, after four days’ illness with fever, a 
Circumstance which makes the death of the father the 
more to be regretted. Mr. Walker was a member of the 
Institution of Mechanical Engineers. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Coal.—At the present time there appears an uneasiness 
in the district, many of the men believing that a reduc- 
tion in wages is about to be sought, and others that the 
working of pits on short time must 1 to an early 
quarrel. At the same time prices are receding, and these 
are the going quotations: At the pit, Silkstone best, 
123. 6d. Below this quality arrangements have to be 
made as to price, and a quotation would not be re- 
liable. The fact is, that with the depression existing 
there is an amount of undercutting in price that is alone 
known to those who are seeking for new contracts. 


Iron and the Heavy Trades.—Not a shadow of improve- 
ment can be found in connection with the heavy iron 
trade. Local-made forge pig is still 50s. 6d. per ton, and 
foundry 53s. ; and it waa appear, unless business alters, 
as though this must be a stereotyped price, without a 
chance of alteration. At the foundries the principal 
orders on hand are for stove-grate castings, mains, 
and heavy castings for machine work. In connection 
with bar iron it may be noted that though Staffordshire 
prices fell last week 5s, per ton, those of South Yorkshire 
did not. Rates at present are as follow: Ordinary bar, 
51. 103, to 57, 15s, marked up to 7/. During the week 
there has been a little speculation on the part of Stafford- 
shire merchant buyers, their effort being to place on the 
Yorkshire market the bar that had been lowered 5s. The 
local market has not, however, been affected, and best lines 
in hand are for India, South Africa, and Australia, In 
regard to steel it must be noted that though the demand 
is falling, so far as the United States is concerned, there 
is an improvement in the call from the Continent, parti- 
cularly for too] steel, at prices varying from 45J. to 60/. 
per ton. Though this increased trade may benefit the 
converters of crucible cast steel, manufacturers of finished 
goods, files, edge-tools, and saws know that they have to 
face in the open markets German finished goods produced 
from Sheffield steel at lowest labour cost. Bessemer billets 
are on offer at 5/. 10s. per ton, and Siemens-Martin acid 
steel 6/. No new contracts for projectiles or armour have 
been placed in this district this week. 





MISCELLANEA. 

THE new Cambridge University engineering labora- 
tory will be opened on Tuesday, May 15, at 3 p.m., by 
the Right Honourable Lord Kelvin, LL.D., P.R.S. The 
vice-chancellor of the university will preside, 


Mr. Henry Sell, of 167, Fleet-street, London, has sent 
us a copy of his April supplement to his 1894 ‘ Directory 
of Registered Telegraphic Addresses.” This supplement 
is supplied free of charge to purchasers of the directory. 


The Crown Prince of Sweden has accepted the presi- 
dency of the Committee which the Swedish Government 
has appointed for the purpose of arranging an industrial 
and art exhibition at Stockholm in 1897. Prince Kugene 
is to be vice-president for the Art section, and Baron 
Tamm, Chief Burgomaster of Stockholm, is the vice- 
president of the zection for Industry. 


The Heilmann locomotive, described in ENGINEERING, 
vol. lv., pages 772, 806, and 836, was tried last Wednes- 
day on the Western of France Railway, when it drew a 
special train from the St. Lazare terminus in Paris, to 
Mantes, a distance of 33 miles, which was covered in 55 
minutes. The train consisted of five ordinary coaches 
and dynamometer car. It is stated that a speed of 65 
— per hour was attained on certain portions of the 
ine. 


The traffic receipts for the week ending April 29 
on 33 of the principal lines of the United Kingdom 
amounted to 1,460,469/., which was earned on 18,522? 
miles. For the corresponding week in 1893 the receipts of 
the same lines amounted to 1,450,261/., with 18,316? miles 
open. There was thus an increase of 10,2087. in the receipts, 
and an increase of 206 in the mileage. The aggregate 
receipts for 17 weeks to date amounted on the same 33 
lines to 23,548,277/., in comparison with 22,772,805/. 
for the corresponding period last year; increase, 775,472/. 


The Electric Lighting Committee of the Corporation of 
Manchester have recently placed an order with Messrs, 
Mather and Platt, Limited, of Salford Iron Works, Man- 
chester, for two Edison-Hopkinson dynamos, each of 400 
horse-power. The machines are to be similar to the 
two dynamos already supplied by this firm, having an 
output of 410 volts, 590 amperes, at a speed of 400 revolu- 
tions per minute, and are intended to work upon the 
feeders of the five-wire system. The committee have 
had so many applications for electric light that their 
present plant is fully loaded, and an extension is necessary 
before next season. These dynamos are to be worked by 
see engines, similar to those already supplied by 
this firm. 


The officials at Devonport received from the Admiralty 
on Monday the drawings of two vessels to be built at 
Devonport Dockyard. At present they are referred to as 
Linnet No. 1 and Linnet No. 2, and will be classed as 
sloops and be similar to, though slightly larger than, the 
Torch and Alert, which are being built at Sheerness. 
Mr. W. H. White, Director of Naval Construction, has 
designed the Linnets, and their dimensions will be: 
Length, 185 ft. ; breadth, 32 ft. 6 in. ; mean load draught, 
11 ft. 3 in.; displacement at load draught, 1050 tons. 
Their armament will consist of six 4-in. new 12-pounders, 
and four 3-pounder quick-firing guns, some Maxim 
machine guns, and Whitehead torpedo tubes. The coal 
capacity at load draught will be 160 tons, but if necessary 
a considerably larger quantity of coal can be stowed on 
Both vessels are to be completed and ready for 


Z 





sea before April, 1896. The machinery has not yet been 
ordered. They will each cost about 70,000/., and the 
dockyard officials are authorised to advance each ship to 
the extent of 38,632/. during the next 12 months. 


An interesting account is given in the Times of the 
early history and present position of the French railway 
companies. At the outset, French capitalists could only 
be induced to supply the funds needed by the Govern- 
ment guaranteeing the interest and capita! of the money 
to be invested. At the same time, absolute monopolies 
were given for the different districts. The concessions 
were given for 99 years, after which the lines were to 
be the property of the State. The consequence of the 
policy pursued has been that practically the whole rail- 
way system of France is vested in six great companies, 
as follow: Paris-Lyons-Mediterranée, 9015 kilometres, 
4,389,000, 000 fr. ; Orléans, 6407 kilometres, 1,997,009, 000fr. ; 
Nord, 3055 kilometres, 1,414,000,000 fr.; Ouest, 4868 
kilometres, 1,662,000,000 fr.; Est, 4445 kilometres, 
1,912,000,000 fr.; Midi, 3055 kilometres, 984,000,000 fr. ; 
total, 30,845 kilometres and 12,358,000,C00 fr.. or 
494,320,0C02. These figures are for the end of 1891. Pay- 
ing good returns to their shareholders, these companies 
were naturally not anxious to construct possibly unre- 
munerative branch lines, which, therefore, the Govern- 
ment tried to have built by new companies, most of which 
proved unsuccessful. In 1883, however, a compromise 
was arrived at, by which the Government permanently 
guaranteed the average dividend for the past few years of 
the old lines, in return for which the companies agreed to 
construct branches co:ting 280,000,000/., the interest on 
which was also to be guaranteed. Under this arrange- 
ment the Government now has to pay the companies 
upwards of 5,400,000/. per annum, and the amount is 
still increasing. 





THE REPRODUCTION or TRAcINGS.—We have received 
from Messrs. Marion and Co., 22 and 23, Soho-square, 
London, W., for trial a sheet of their melagraphic paper 
for ee tracings, &c., in black lines on white 
ground, by exposure to light and simply washing in 
water. In clear sunshine an exposure of 40 minutes was 
found sufficient, and the reproduction was very satis- 
factory, the lines being clean and the tone purplish black 
with a white ground, preferable in every sense to the 
ordinary ferro paper. <A similar result is got with 
Marion’s gallate de fer paper, but in this case the bath, 
instead of being pure water only, is 40 grains of gallic 
acid to each pint of water. 





LANCASHIRE, DERBYSHIRE, AND East Coast RaILWay. 
—A Bill which the Lancashire, Derbyshire, and Kast Coast 
Railway Company has now pending in Parliament was 
threatened at first with opposition, but this opposition 
has now been withdrawn. The Bill has accordingly been 
referred to the Committee formed for the consideration of 
unopposed private Bills. Mr. Mellor, Chairman of Ways 
and Means, presides over the deliberations of this Com- 
mittee. The matter is not without importance to the 
Great Eastern, as anything which improves the position 
of the Lancashire, Derbyshire, and East Coast may ulti- 
mately prove beneficial also to the Great Eastern. The 
Great Eastern has made a considerable investment in the 
Lancashire, Derbyshire, and East Coast Company, and 
it will not improbably ultimately absorb the cross-country 
line for good and all. 





Tue Rating or Macurtnery Bint.—In the House of 
Commons on Wednesday Mr. Coddington moved the 
second reading of the Rating of Machinery Bill, which 
provided that, in estimating for the purpose of any valua- 
tion list, or poor or other local rate, the gross estimated 
rental or rateable value of any hereditament occupied for 
any trade, business, or manufacturing purposes, any in- 
creased value arising from machines, tools, or appliances 
which were not fixed, or were only so fixed that they 
could be removed from their place without necessitating 
the removal of any part of the said hereditament, should 
be excluded. Sir A. Hickman seconded the motion. Mr. 
Shaw Lefevre stated that the Government, following the 
course taken in previous years, would take no part in the 
division, but would leave the matter to the judgment of 
the House. Personally, he intended to support the Bili. 
After considerable discussion, the second reading of the 
Bill was carried, on a division, by 211 to 120. 





Tue Union Liner “ Moor.”—Since writing our article 
on the Union Liner Moor (see page 372 ante), Mr. 
Du Santoy, the superintendent engineer, has sent us 
copies of diagrams taken at the three trials with the 
original compound engines, with the triple-compound 
engines fitted by Messrs. Richardson, and with the triple- 
compound engines fitted by Messrs. Thomson, Limited, 
and the exact data, read in conjunction with the dimen- 
sions, &c., already given, will prove interesting : 


Com- Richardson’s Thomson’s 
pound. Triple. Triple. 
Mean pressure. H.P. 43.84 79.1 82.4 
re Int. — 26 28.5 
“3 L.P. 17.95 12,2 13.35 
LEP. o. HE. 1904 1523 2053 
ua a —_ 1363 1818 
ns . LP. 2436 1646 2200 
Total ... .. 4340 4532 6071 
Revolutions ... — 70 85.5 
Displacement (tons)... 4700 5090 6466 
Speed (knots)... «a 15.935 16.523 
Pitch of screw ... 25f¢.6in. 25 ft. 6in. 20 ft. 6 in. 


In our preceding Table (see page 372 ante) the steam chest 
pressures were given in connection with Messrs. Thom- 
son’s engine instead of the mean pressures, 
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RAILWAY BRIDGES IN NORTH-WESTERN INDIA. 
(For Description, see Page 612.) 
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NOTICE TO AMERICAN SUBSCRIBERS. 
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NOTICE. 
THE MANCHESTER SHIP CANAL. 


The Publisher begs to announce that, owing to the 
continued demand for further copies, a Second 
Edition of the above Reprint will shortly be ready. 
This will contain, as did the First Edition, the 
Descriptive Matter and Illustrations contained in 
the issue of ENGINEERING of January 26th, com- 
prising 46 pages, with four two-page Plates, printed 
throughout on special plate paper, bound in cloth, 
gilt lettered. Price 3s. 6d.; post free, 3s. 9d. The 
ordinary edition of the issue of January 26th is out 
of print. 





NOTICE. 

The attention of Readers and Advertisers is 
drawn to the alteration in the name of the 
Publisher of ENGINEERING. 

Owing to the retirement of Mr. Charles Gilbert, 
communications for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and ‘Manager. 








NOTICES OF MEETINGS. 


Tas INSTITUTION OF CIVIL ENGINEERS.—Whitsun Tuesday, 
May 15. No meeting.—Ordinary meeting, Tuesday, May 22, at 
8 p.m. Papers to be read and discussed: ‘* Recent Types of 
Ferry Steamers,” by Mr. Andrew Brown, M. Inst. C.E. ‘‘ The 
Birkenhead Ferryboats, Wirral and Mersey,” by Mr. Charles 
Jones, of Live: 1 ; and the last ballot for members for the current 
session.—Tuesday, "May. 29,at8p.m. Annual general meeting of 
corporate members only, to receive the report of the Council, and 
to elect the Council and auditors for the ensuing year, 

Tus Surveyors’ InstiTuTION.—Monday, May 21, when a paper 
will be read by Mr. T. W. Huskinson (Fellow), entitled **A 
Theory concerning the Primary Cause of the Depression in Trade 
and Agriculture.” The chair to be taken at eight o’clock. 

Roya INSTITUTION OF GREAT Britain.—Friday evening dis- 
course, May 18, at nine o’clock, Professor A. M. Worthington, 
A., F.R.S., on ‘* The Splash of a Drop and Allied Phenomena.” 
Royal METEOROLOGICAL Socirty.—Wednesday, the 16th instant, 
at 25, Great George-street, Westminster, at 8 p.m., the following 
pa rs will be read: ‘‘The Relative Frequency of different 

elocities of Wind,” by Mr. William Ellis, a ** Audibility 
of ‘ Big Ben’ at West Norwood under certain Meteorological Con- 
ditions,” by Mr. William Marriott, F.R. Met. Soc. ‘‘ Earth Tem- 
peratures at Cronkbourne, Isle of Man, 1880-1889,” by Mr. A. W. 
Moore, M.A. 
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RECORDS OF ENGINEERING 
EXPERIENCE. 


Tr is one of the merits of technical colleges that 
they have taught engineers how to experiment and 
howto record. They have diffused the judicial frame 
of mind which takes note of every piece of evidence, 
whatever be itscomplexion. Itis curious, however, 
that the men they turn out do not seem able to 
carry into business operations the same methods 
that they apply to matters of measurement. They 
will measure angles, deflections, and temperatures 
with the greatest minuteness, but very often they 
cannot explain how a job is getting on. Lately we 
heard an engineer declaim against the inability of 
his assistants to write intelligible reports concerning 
the matters under their charge. He was obliged to 
travel hundreds of unnecessary miles to find how 


: affairs were progressing, because he could not obtain 


full and satisfactory details by post. Matters 
might be going ill—or they might be going well— 


3! but he was obliged to make a personal inspection in 
4 | either case in order to keep in touch with his work. 


A weekly letter giving an explicit account of the 
progress in each section of a job would not only 
have saved him labour, but also needless worry. 
There is scarcely anything that recommends a 
young man engaged on outside work to his chief 
so much as explicit reports which show, not only 
how everything is getting on, but also what prepara- 
tions are being made for difficulties or contingencies 
that may be expected to arise. It is not sufficient—at 
least not until a reputation has been made—for a 
man in this position to do all that is necessary to 
carry on his job; he must also keep the person 


27|on when the ultimate responsibility falls informed 


of what has been done, and also of the plans he 
has formed forthe future. The time spent in writ- 
ing is well occupied from every point of view ; it 
economises the labour and thought of his chief, 
and at the same time it saves himself from mis- 
takes and perplexities. In the hurry and confusion 


3| of constructive work it is easy to make mistakes, 
With a Two-Page Engraving of THE DEVELOPMENT OF 


THE WEBB SYSTEM OF COMPOUNDING LOCOMO.- 
TIVES. 


and still easier to forget the provision of some 
essential part until the immediate want of it recalls 
the fact, and also the disagreeable reflection that 





it will take some days or weeks to procure, during 
which period matters will be at a standstill, at least 
in one department. A few minutes devoted to 
note-taking every day, and one afternoon a week 
spent in surveying what has been done and fore- 
casting the immediate future, may save weeks of 
delay and some very painful thoughts. 

The kind of work we have just referred to is of a 
somewhat routine character, and does not exceed 
the bounds of ordinary engineering experience. 
Its records have, therefore, but an ephemeral 
interest, as a rule. There is, however, a great 
deal of engineering work always going on that is 
full of novelty, and which bristles with unknown 
problems. The chief difficulties are thought out by 
the responsible engineer, while the minor ones are 
tackled by the man in charge, who, no doubt, adds 
thus to his store of experience. If he is ever again 
in similar circumstances, his knowledge proves 
valuable to himself and to his employers. But if, 
as is quite likely, the same kind of work never 
passes through his hands a second time, then his 
thought and labour, his successes and mistakes, 
bear no permanent fruit, unless they have been 
carefully committed to paper. When next his 
employers havea similar job, he may not be avail- 
able to undertake it, and it has to be put in the 
hands of another assistant. This man, having no 
records to assist him, must proceed tentatively, 
repeating the mistakes of his predecessor, or 
possibly making others much worse. Even if he 
avoid all errors, he will suffer from want of con- 
fidence, which is very often the cause of great 
expense. Every one knows that ina large piece 
of work in which the same operation is repeated 
many times, such, for instance, as erecting the 

rincipals of a large roof, the cost grows steadily 
ess, even if the same plan of operations be 
followed throughout. At first every one works 
with great caution, feeling uncertain whether 
some serious defect will not show itself in the 
carefully thought out plan, and caution con- 
sumes time. But as the structure grows, caution 
gives way to confidence, and confidence begets 
skill, until the time consumed in the erection of 
each section diminishes to less than one-half of what 
it was at first. The acceleration is the result of 
experience, and the saving in the wages sheet is 
the measure of the value of the experience on that 
particular job. Surely it is bad economy to trust 
so expensive an article to the keeping of such an 
uncertain custodian as memory. 

As an illustration of the point we are trying to 
enforce, we will refer to a case which lately reached 
our notice, in connection with the repair of the 
Yof-Dakar underground cables. These form a part 
of the system of the Spanish National Company 
and West African Company’s cables, which con- 
nect Europe with the Cape de Verd Islands and 
with a number of settlements on the African coast. 
Yof and Dakar are two places on the continent of 
Africa, some 7 miles apart, and between them is 
a rocky peninsula stretching into the Atlantic 
Ocean. To have joined these stations by a sub- 
marine cable would have needed the use of a rela- 
tively considerable length of a heavy and expensive 
type, and so it was decided to go overland. Aérial 
wires were, however, out of the question, on account 
of the danger of lightning striking them and damag- 
ing the insulation of the submerged portion of the 
circuit. Hence it was determined to lay two cables 
underground across the neck of land, and this was 
done about the year 1885. We believe we are 
right in saying that a record was not kept of the 
work. At any rate, it is absolutely certain that no 
full and complete description was written by the 
person in charge as the work progressed ; for if _ 
had compiled a detailed account of his proceedings 
must have realised on what an unsatisfactory fase 
he was working, and have altered his methods. No 
doubt the first thought of a telegraph engineer, 
accustomed to submarine work, is that anything is 
good enough for a land line, especially i in an African 
climate. But it is one of the advantages of writing 
records that first thoughts obtain revision. Even 
if doubtful principles pass undetected, attention is 
concentrated on details, and wrong ideas are saved 
the aggravation of bad work. Although the condi- 
tions surrounding a sheathed conductor on land are 
far less trying in many respects than those which 
obtain in 100 fathoms of water, yet no one, we 
imagine, could deliberately record that he was 
laying a cable full of kinks without an attempt 
to take them out. Neither, if he were plotting the 
course of his trench day by day, would he follow a 





ENGINEERING. 


[May 11, 1894. 





618 





devious inexplicable route, or, toavoid some trifling 
difficulty, go across private ground, liable to be dis- 
turbed or built upon. If he were tempted to drop 
his wires in a marsh off the line of route, either to 
save himself the trouble of burying them, or because 
he thought they would be exempt from decay under 
water, he could scarcely chronicle the fact. without 
the idea striking him that the marsh might dry up 
in the hot season, and leave the cables exposed. 
All these things were done in laying the lines 
between Yof and Dakar, and although we expressly 
desire to refrain from passing any judgment upon 
them, firstly, because we are only referring to the 
matter as an illustration of our subject, and 
secondly, as the gentleman in charge of. the work 
has since died, yet we may say that either they 
would not have been done if ample records had 
been kept, or else that the report would have 
been largely devoted to an explanation of 
them. No one could write the history of the 
methods adopted in laying the Yof-Dakar cables 
without feeling that they stood in need of justifica- 
tion. There are times in all our lives when the 
pressure of circumstances obliges us to adopt courses 
which we deplore ;. we may account ourselves for- 
tunate if the opportunity of explanation be afforded 
to us. 

Since the lines were laid they have been repaired 
four times, namely, in November-December, 1886, 
in 1889, in 1890 or 1891, and in March, 1893. 
Some record exists, we believe, of the first of these 
repairs, but of the second and third no account 
is known to have been compiled. When the last 
expedition landed on March 11, 1893, it had only 
two sources of information. One was a log, which 
was more misleading than otherwise, by reason of 
the two repairs made subsequently to its compila- 
tion. The other was the local knowledge of a 
guide called Ahmadou, and this was often quite 
at fault. When, on completion of the repairs, 
the party left on April 14, not only were the 
two cables, which previously had practically no 
insulation resistance, in good working order, but 
their course was marked every 250 yards with an 
iron rail set vertically in the ground, painted 
and numbered, and by a masonry column oppo- 
site every joint. In addition, detailed maps had 
been plotted, and a report* drawn up which may 
well serve as a model for all young engineers, 
and for not a few that are advanced in years. The 
expedition was under the command of Mr. Charles 
Bright, one of the staff of the Silvertown India- 
rubber, Gutta-percha, and Telegraph Works Com- 
pany, and a son of the late Sir Charles Bright, 
C.E., M.P., and was suddenly despatched from the 
s.s. Dacia, when that vessel touched at Teneriffe on 
its way back from South America. As it was not 
known what were the defects that had to be re- 
paired, Mr. Bright was very much in the dark as 
to what he should take with him. Fortunately 
he was provided with a mile and a half of cable 
that had been picked up off the American coast ; 
without this he would probably have failed to 
restore the lines to good working condition. He 
says, however, that it would have been more satis- 
factory had he been provided with seven miles, so 
that he might have laid a complete new line, aban- 
doning the two alternative existing lines. By the 
time he knew the true state of the case, it was too 
late to obtain the cable, and he had to do the best 
he could, 

If we were writing on the subject of the repair of 
underground cables, it would be exceedingly inte- 
resting to follow Mr. Bright step by step in his 
work. Our object, however, is to emphasise the 
great value of writing reports, and so we must pass 
over many points of engineering practice that we 
should like to dwell upon, and keep to the sub- 
ject in hand. In looking over the pages before us, 
we are struck with Mr. Bright’s appreciation of the 
fact that what is worth doing is worth recording. 
He notes that he instructed his cable hands and 
jointers to be polite to all Frenchmen and French- 
speaking negroes, and not to be too friendly to 
English-speaking negroes, who, as a rule, are not 
honest in that part of the world. Further, he 
warned them against entering into disputes. 
Every day he furnished them with quinine and saw 
it taken, as a preventive to malarial fever, which 
had been very fatal to previous expeditions. He 
enforced the wearing of pith helmets, and when 


*Subterranean Telegraph Cables. —The Yof-Dakar 
Underground Cables.—Report on ae. By Charles 
Bright, Assoc. M. Inst, C.E., M.I.E.E. 








the jointer had a touch of fever he obtained from 
him the admission that he had worked bareheaded 
in his tent. These may seem but small matters, 
but in reality they are most important; if the 
authorities had been hostile to Mr. Bright, or if 
his jointer had died of fever, the expedition would 
have been less successful, or possibly quite a 
failure. As it was, he had not been at work long 
before the Government offered to transmit over 
their land wires the messages that came by cable, 
thus enabling him to take in hand the repair of both 
cables at once, and relieving him from the respon- 
sibility of keeping one in working order. 

Both cables had been laid in one trench without 
any means of distinguishing them from each other. 
They were full of kinks, and in course of time the 
wires had ‘‘ birdcaged,” leaving the core exposed, 
the gutta-percha gradually crumbling away in a 
white chalky state, and the conductor being left 
bare in places. The joints had been surrounded by 
joint-boxes in most cases, but some were found lying 
bare on the ground with the sheathing wires loose 
alongside. The exposed core in dry sand was much 
perished, and there were patches of bare conductor 
touching the ground. Mr. Bright cut out all these 
bad joints, and replaced them by regular splices, 
similar in kind, if not quite in degree, to those made 
on board ship. In his report, however, he sug- 
gests two forms of joint-box which he considers 
would be fairly satisfactory, and he points out 
the causes of failure in those of his predecessors. 
Before commencing work, however, Mr. Bright 
tested the cables, and found them so entirely bad 
that it was not possible to localise the faults. There 
were indications, however, that they existed largely 
at the Dakar end, and this, coupled with the pre- 
sence there of the marsh above referred to, led 
him to make a cut at a distance of 2? miles, and 
work backwards. In the marsh, which varies in 
size from a pond to a large lake, he found india- 
rubber cored cable, but the rubber was in a state 
like putty, owing, no doubt, to exposure. Probably 
this cable had been put in during some of the re- 
pairs, as the rest of the lines is coated with gutta- 
percha. When this is laid in dry sand it quickly 
loses ail the resin or natural oil, and then begins to 
crack. Sand allows air to penetrate freely, and 
this, assisted by the heat of the sun, completely 
alters the character of gutta-percha. When the 
rains come and the sand is damped, this action 
ceases, but then the wet gets into the cracks and 
sets up serious leaks. 

The cables in the town of Dakar were so bad 
that they were entirely replaced by new ones. 
These were laid in a deep trench at the side of the 
road, instead of in a shallow one under the central 
gutterway. In this way 1170 yards were replaced 
in each line. Many other short pieces were cut 
out and replaced by fairly good lengths from the 
cables that had been taken up. New cable was 
laid across a lagoon in a trench 12 ft. deep, and 
the cables in the marsh were replaced by others 
that ran round, instead of across, the area liable to 
be flooded. This length was 1576 yards. When 
these repairs had been effected, it was found that 
the remainder of the line was in fairly good con- 
dition, and it only needed the shore end of the 
submarine cable to be replaced above high-water 
mark, and the hut to be overhauled, to put the line 
into better condition than it had ever been since 
the first few months of its existence. 

Not only does Mr. Bright’s report contain an 
account of the difficulties he had to encounter, and 
of the means he took to meet them, but it also 
exhibits the experience he gained. We know that 
many engineers would be very chary of publishing 
this. They regard it as a kind of perquisite on 
which their employers have no claim, and which 
they would be the poorer for parting from. 
They forget that it is reputation that brings 
money. ‘Two men may be of equal ability, but 
the one with a reputation gains wealth, while 
the one without it must be satisfied with a sub- 
sistence. It by no means follows that because a 
man is not on the Council of the Institution he is 
not a great engineer, but it may be evidence that 
he has not been able to convince the world of the 
fact. If the report before us had been a dry record 
of facts and nothing more, it is quite certain that 
the Silvertown Company would not have printed it 
in book form. We imagine, though we have no 
information, that this volume will form a manual of 
instruction in future to the company’s staff, and 
that whenever another similar expedition is sent out, 
a copy of this handbook will form a part of its out- 








fit. Further we may predict that never again will 
land lines be laid as those of the Yof-Dakar section 
were originally put down. Mr. Bright’s carefully 
thought-out conclusions will prevent that. It may 
be that all he contends for in underground lines— 
deep trenches carried down to the line of permanent 
moisture, selected routes avoiding all dubious 
ground, india-rubber insulation, brass or steel taping 
around the core instead of the ordinary iron wire 
sheathing, or even india-rubber or gutta-percha 
cores drawn through iron pipes, with improved 
arrangements in the terminal huts—will not be 
obtained at once, but few engineers will dare to 
risk the old careless methods when they know that 
failure will evoke from directors the query, ‘‘ Why 
did you not follow Bright’s methods ?” 

We have been led into a somewhat long digres- 
sion, but a good illustration is often more con- 
vincing than the laboured exposition of principles. 
And it is seldom that one meets with an example 
that fits the subject so well as the one we have 
referred to. Not only does it show the extreme 
value of a good report, but it affords inferential 
evidence of how easily an engineer may slide into 
error if he works without due consideration. We 
do not suggest that he must always write a treatise, 
such as the preliminary étude of the French engi- 
neer, but we insist that graphic representation is 
an aid to consideration that should not be lightly 
given up. It may be in the form of drawings, 
maps, or report, or in a combination of them, 
but without some such help to consecutive thought 
there is great risk of making mistakes. It isan old 
saying that if you want to learn a subject thoroughly 
the best way is to begin to teach it, and it is certain 
that no other process so rapidly shows a man the 
limitations of his knowledge. The writing of a 
report is, in some degree, analogous to giving a 
lecture, as it obliges a man to be honest with him- 
self, and realise whether he does, or does not, 
understand the matter in hand. It forces him to 
review the reasons of his conduct, and to weigh his 
actions in the light of experience. It is a constant 
reminder of the incompleteness of his observations, 
and the laxity of his methods. If this were all, 
however, a report would partake too much of the 
character of an advocatus diaboli to render it agree- 
able to any one not filled with conceit. It has 
other functions of a more pleasant character. As 
we have already suggested, it may bring its author 
esteem and reputation ; it has a direct money value 
to his employer, and in some cases is advantageous 
as a treatise on some part of practical engineering. 
It treasures up facts that time would otherwise 
obliterate. Experience is like a trail through the 
woods, which is very soon obscured unless the route 
be blazed. 





THE ANTWERP EXHIBITION. 


Apakt from any unforeseen contingencies, a large 
measure of success may be confidently predicted for 
the International Exhibition at Antwerp, formally 
opened by His Majesty the King of the Belgians on 
Saturday last. Almost all conditions appear to be 
favourable to good results. The position of Antwerp 
is such as to allow cheap and easy access to it from 
this country, from France and Germany, Holland 
and Scandinavia, while the great railway facilities 
of Belgium, and the short distances, will offer every 
encouragement to the crowded and pleasure-loving 
population. The people of Antwerp have had the 
experience of a highly successful Exhibition held in 
their city less than ten years ago ; and that experi- 
ence will be useful on this occasion in helping them 
to attract visitors and to retain them by compara- 
tively moderate charges. Antwerp is on the high 
road from the west, to north and north-east Europe, 
and every year many thousands of visitors pass to 
and fro, spending a few days in the quaint old Flemish 
city, rich alike in the relics of the middle ages, and 
the monuments of the industry and civilisation of 
to-day. The coming summer will, doubtless, sce 
an indefinite increase in the numbers of these 
transient visitors, apart from the shoals of excur- 
sionists tempted by cheap travelling rates, and the 
various attractions to be found within the limits of 
the extensive fortifications that protect Antwerp to 
thelandward. And all such visitors will be well re- 
paid for theirtrouble. They will find an Exposition 
neither so small as to be insignificant, nor so large 
as to be wearisome ; well filled with examples of 
miscellaneous industry from most industrial 
countries, and arranged in such a way as to invite 
inspection, instead of evading it; and in the 
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beautiful and extensive grounds in which the build- 
ings are placed, they will discover many independent 
exhibits, all of them of interest, many amusing, and 
some of great beauty. The main buildings will be 
closed at 6 p.M., but the gardens and independent 
exhibits will remain opened till more advanced 
hours of the night, any early closing policy being 
distinctly repugnant to the sentiments and habits of 
the true Anversois, who loves an open café till two 
o'clock in the morning. For the pleasure-seeker 
there will thus be all reasonable festivity ; for the 
more serious, who seek instruction and business, there 
will be ample material ; and it may be reasonably 
hoped that profit will follow the efforts and the out- 
lay of the caterers for the public at this Inter- 
national Fair. Some time since (see ENGINEERING, 
page 172 ante) we published a plan of the buildings 
and the park. By referring to this plan it will be 
seen that the principal structure consists of a great 
hall divided up among the nations, and all on the 
ground level, an arrangement that ought, where 
possible, to be followed in International Exhibitions, 
great and small. At the end of this hall a broad 
stairway leads to a gallery over the Rue de Re- 
tranchement, which had to be kept open, as it is one 
of the main lines of communication between the 
city and a part of the docks. This gallery con- 
ducts to the Machinery Hall, which is reached by 
descending stairways. Incorporated with these 
temporary buildings is the permanent Salle 
des Fétes, where concerts and other perform- 
ances will be given during the Exhibition, and 
which on Saturday was the scene of one part of 
the inaugural ceremonies. The Fine Arts Build- 
ing, quite detached from the others, completes the 
actual Exhibition buildings. The park is filled with 
a large number of miscellaneous attractions, chief 
among which are the Congo village and Old 
Antwerp; the latter will certainly be a most 
complete, and probably a most successful, tem- 
porary reproduction of a bygone age. The Rue 
de Caire, apparently an inseparable accompani- 
ment to International Expositions ; an Egyptian 
quarter, an Algerian village, a Turkish theatre, 
are among the more conspicuous of the outdoor 
attractions that will keep visitors busy until mid- 
night. 

Of course the Exhibition is very incomplete ; 
that is now regarded as a matter of routine, though 
perhaps on the present occasion the state of un- 
readiness is more obtrusive than usual. But, on 
the other hand, the moderate dimensions of the 
buildings will render a rapid finishing compara- 
tively easy. This scarcely applies, however, to 
the Machinery Hall, where no exhibit was installed 
on the day of opening, and but very few were 
seriously commenced. In a month or six weeks, 
probably, this serious deficiency will be made good, 
and then there is little doubt the display of 
machinery will be large and excellent. Certainly 
the building reserved for this class of exhibit is an 
admirable one, both as regards size and mode of 
lighting ; later on we shall hope to devote much 
space to the contents, but for the present there is 
nothing at all to see. In the Hall of General 
Industries, however, matters are very different, 
and the apparently hopeless confusion that reigned 
on the evening of Friday, May 4, had given 
place to comparative completeness and order by 
the next morning, the transformation scene, usual 
at the opening of an Exhibition, having taken place. 
One somewhat special feature in the arrangement 
of exhibits in this hall, is that of utilising a long and 
broad strip of space, bounded on each side by public 
avenues, for international exhibits. The length of 
frontage accorded to each country corresponds to the 
breadth of the facades of the respective courts, and 
naturally the most effective displays are arranged 
here, where the cost of space has been the greatest. 
The effect of the arrangement is very good, and is 
obtained without any undue screening of the various 
courts behind. Belgium, of course, occupies about 
as much space as the foreign nations collectively, and 
the visitor will be astonished at the great variety and 
excellence of her manufactures. The display made 
by Germany is good, and relatively extensive. 
Close beside the German court is the space reserved 
for an international exhibit of the art of war, and 
in this a large part of the area is occupied by Fried. 
Krupp, of Essen, who shows field and siege guns, 
&@ mortar, some armour plates and projectiles. 
The display can in no sense be compared to the 
magnificent show made by the firm at Chicago last 
year, but it is on a scale strictly in keeping with 








that of the Exhibition. The French court is well 
advanced, and is arranged, as usual, to show goods 
exhibited to the best advantage, in a number of 
separate rooms, and in such a way that the atten- 
tion of the visitor is not distracted with a variety of 
exhibits of different classes. There is no doubt that 
France at Chicago(and she has followed the same sys- 
tem in Antwerp) has shown how acourt ought to be 
arranged, and it is time that the time-honoured and 
clumsy British method of isolated show-cases, 
excellent perhaps in themselves, but designed and 
arranged each without the least regard for those 
adjoining, should be done away with, and combina- 
tions should be studied that would insure improved 
effects, and probably better results to exhibitors. 
Austria-Hungary occupies a large space, and makes 
a very important display of glass and metal work, 
amongst other things. Holland, as was to be ex- 
pected, is present in force, and it is to be hoped 
that the United States may justify the expectations 
raised for her promised participation a few months 
since. China and Japan are represented, and, in 
short, there is a sufficient assemblage of foreign 
countries to justify fully the title of International 
for the Antwerp Exhibition. 

We have reserved to the last a general notice of 
the British court, which will, when completed, be 
highly creditable. It is, however, marred to some 
extent by separation, the court of ships’ models 
being far removed from that of general industries. 
These courts are under entirely different manage- 
ment ; indeed, the control of the British section 
is on somewhat exceptional lines. To Mr. John P. 
Best, an old and highly respected British resident 
of Antwerp, was entrusted the labour of forming, 
and the responsibility of managing, the maritime 
section. Mr. Gerald de Courcy-Perry, C.M.G., 
and Britannic Consul-General at Antwerp, under- 
took—with the sanction of the Foreign Office—the 
position of Commissioner-General, so far as the 
British Court of General Industries, and indirectly 
of Machinery, were concerned. But all exhibits 
in the Machinery Hall are entirely under the con- 
trol of the Belgian Exhibition authorities, except- 
ing that any complaints may be addressed to, and 
transmitted by, the Commissioner-General. The 
Fine Arts display, again, is wholly in the hands of 
a Belgian Fine Art society, so that British exhibits 
fall under one of four independent controls, accord- 
ing to their place in the classification. The arrange- 
ment is certainly unique, and the result will be 
watched with interest. It can scarcely be regarded 
as satisfactory, however, that a Government official, 
acting with the full approval of the Foreign Office, 
should, as a first condition of his accepting the 
onerous and somewhat thankless post of Commis- 
sioner-General, have had to become personally 
responsible to the Exhibition authorities for a large 
sum of money in payment of space taken up before 
a single exhibitor had been found. Had this ven- 
ture been undertaken as a money speculation, it 
would have borne a different aspect, but fortu- 
nately such a degradation was spared British repre- 
sentation at Antwerp, and every one will congratu- 
late Mr. de Courcy-Perry that the risk he under- 
took in so public-spirited a manner has been covered 
by the exhibitors who have come forward and 
filled the court. This result, however, was not 
arrived at without long and anxious labour. The 
London Chamber of Commerce has co-operated 
with Mr. Perry through many months; more 
recently a committee was formed in London, under 
the chairmanship of the Lord Mayor, with the 
object of rendering more detailed service to Mr. de 
Courcy-Perry, and ata later date an acting com- 
mittee, consisting partly of members of the Man- 
sion House Committee, and partly of members of 
Council of the London Chamber of Commerce, 
have persistently aided the Commissioner-General 
in his difficult work. The outcome of this some- 
what complicated organisation was evident on the 
day of opening ; there was no vacant space in the 
court, and the character of the exhibits is certainly 
excellent, although it is clear they might have been 
arranged with better effect. We may make a very 
brief review of some of the more important, and 
which come within our scope. 

The British railway companies are decidedly 
strong in the section, and they are perhaps made 
more conspicuous from the fact of their being 
somewhat crowded together in the limited spaces 
assigned to them. Many of the objects are familiar, 
having figured at Chicago last year in the same 
cases and with a similar arrangement. The display 





of the Lancashire and Yorkshire Railway Company 
is perhaps the most distinctive ; it consists of part 
of the underframe and wheels of a locomotive, 
sufficient to show the standard motion complete, 
and is a fine specimen of excellent workmanship. 
Around this frame are hung photographs of various 
locomotive types used on the railway, and adjoin- 
ing is a model of one of the company’s steamers, 
the Duke of Clarence, running on the service be- 
tween Fleetwood and Belfast. It is somewhat 
puzzling to know how this model escaped the 
vigilence of Mr. Best, and has been saved to figure 
in the British section, all other ship models, with 
one exception, having been rigorously excluded by 
the terms of Mr. Best’s agreement, which gives to 
him the sole right of maritime exhibits. The ex- 
ception referred to is to be found in the display of 
Messrs. Thomas Cook and Son, which, though on 
a much more moderate scale than at Chicago, is 
nevertheless extremely interesting and attractive. 
On this stand are several excellently finished models 
of dahabeahs, and another of the popular tourist 
steamer Rameses IJ. There is also an extremely 
interesting model of an Egyptian funeral barge, 
which is claimed to be 4000 years old, and is in an 
excellent state of preservation. The Great Western 
Railway Company occupies space on the so-called 
International Avenue, and exhibits a large series of 
photographs of locomotives, rolling stock, and 
scenery. This is, in fact, the same exhibit that the 
company sent to Chicago last year. The same remark 
also applies to the display made by the Midland 
Railway Company. The London, Chatham, and 
Dover Railway Company, in addition to photo- 
graphs and general information, has a conspicuous 
exhibit of a working model of the Sykes standard 
signal system. The same company displays, in the 
maritime section, some splendid models -»f the 
Empress and the Calais-Douvres. The Great 
Eastern Railway Company has also some models in 
the maritime section, while in the main court the 
principal object is a gigantic map of their very 
popular cathedral route. This map will probably 
be found of considerable attraction to Americans 
visiting Antwerp during the summer ; various photo- 
graphs and detailed drawings of their last new 
steamers complete the exhibit of thiscompany. The 
Belfast and Northern Counties Railway Company 
make an interesting display of drawings, photo- 
graphs, and maps; the South-Eastern Railway 
Company’s space is presumably in an entirely un- 
finished condition, and is being at present utilised, 
according to the label attached to part of the stall, 
simply as an inquiry office. It is to be hoped that 
the company will lose no time in bringing the 
appearance of their exhibit up to the same stan- 
dard of excellence as those of other railway com- 
panies. There is no doubt that this type of 
exhibit is found of considerable value to the railway 
companies. It was fully developed at the Colum- 
bian Exposition, 1893, and is likely to remain in 
favour for a long time, as it affords a cheap means 
of giving useful information to the public, and of 
securing business. 

Turning to other exhibits, one of the most con- 
spicuous in the section is a tall column contri- 
buted by the Permanent Nitrate Company, of 
London, and representing, by blocks piled upon 
each other, the relative bulk of nitrate of soda that 
has been exported from Chili during the last 60 
years. In 1830, when the industry first sprang into 
existence, the amount only reached 800 tons; 10 
years later it had grown to 10,000 tons ; in 1870 it 
attained 136,000 tons ; and in 1890 this amount had 
increased to more than a million tons. The exhibit 
is an interesting one, and shows at a glance the 
volume of an industry which has probably been 
more appreciated in this country on account of 
financial operations than from industral results. 
Messrs. Chubb and Son make a very fine display, 
consisting of their most recent type of strong room, 
together with a large variety of small safes and locks 
of many descriptions. It may be mentioned in 
passing that when the King of the Belgians visited 
the British section on the opening day, he accepted 
from Sir George Chubb a beautifully finished gold 
key, belonging to the strong room. Messrs. Water- 
low and Sons have an interesting exhibit showing 
specimens of various engraving processes, as carried 
out by them in their London works; Messrs. 
Watson and Sons make an excellent display of 
microscopes, photographic lenses, photographic 
cameras and accessories, astronomical telescopes, 
barometers, and surveying instruments. Very 
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conspicuous on the International Avenue is a full- 
sized reproduction of the banqueting-hall of Hat- 
field House, a model originally made by Messrs. 
Hampton and Sons for the Columbian Exposition, 
and now again exhibited by them at Antwerp. The 
reproduction is complete in all its details, including 
furniture and fittings, and will undoubtedly form a 
greatattraction to visitors during the coming summer. 
Another old friend from Chicago is the display of 
Messrs. George Cradock and Co., of Wakefield, con- 
sisting, as will be remembered by many, of a trophy 
of steel ropesof various typesand sizes. The Institute 
of British Carriage Manufacturers makes a fair show 
of vehicles; as British carriagesare highly appreciated 
in Belgium, it is probable that this exhibit will have 
favourable business results. The art of war is re- 
presented only by the Maxim-Nordenfelt Gun Com- 
pany, who show a Maxim automatic gun. There 
is a small Indian court within the British section, 
which is filled by a collective exhibit, illustrating 
many fine specimens of native industrial art. It 
was hoped at one time that the Indian Government 
would have taken some interest in the Exhibition, 
and have contributed a really representative dis- 
play. These hopes, however, came to nothing, and 
it is only by private enterprise that the Indian 
Empire is represented at all. 

Some other exhibitors in the general court may 
be briefly referred to. North’s Type-Writer Manu- 
facturing Company exhibit their type - writing 
machines ; Sutton and Sons show seeds, vegetables, 
aud garden appliances ; Messrs. Johnson, Matthey, 
and Co., platinum and platinum apparatus ; Messrs. 
Siebe, Gorman, and Co., diving appliances ; the 
Ander’s Telephone Company their ‘‘ Simplex” and 
other telephones. There are several exhibitors of 
cycles, and the pavilion of the London and Pro- 
vincial Dairy Company in the grounds calls for 
special approbation. 

In the Machinery Hall there will be compara- 
tively few exhibits, but passing reference to some 
of them may be made. Among others, when the 
hall will be completed, are Messrs. Smith Brothers 
and Co., Hyson Green Works, Nottingham, whose 
display consists of various boiler fittings, injectors, 
&c.; Mr. John George Williams, of Icknield- 
square Wharves, Birmingham, shows a model of an 
exhaust steam feed-water heater ; Messrs. Thomas 
Robinson and Son, Railway Works, Rochdale, 
wood-working and flour-milling machinery: the 
Westinghouse Brake Company, of King’s Cross, 
London, have a complete set of brakes for 20 car- 
riages ; Messrs. Bryan Donkin and Co., Bermond- 
sey, gas and air exhausters, gas valves, &c. ; the 
Dowson Economic Gas and Power Company, 
Westminster, exhibit a model of their well-known 
gas generator apparatus, while in the grounds, 
connected with the navigable balloon exhibit, 
there is a complete 200 horse-power plant ; Messrs. 
Grayson, Lowood, and Co. exhibit models of melt- 
ing furnaces, silica and other bricks, fireclay, &c. ; 
the Patent Nut and Bolt Company, of Birming- 
ham, will have a trophy of railway bolts of all 
classes ; the Steel Forging and Ball Bearing Com- 
pany will show one of Simpson’s machines for pro- 
ducing balls and other special forms by direct roll- 
ing; Messrs. N. B. Allen and Co., of Neath, 
South Wales, have a display of silica bricks for 
metal and glass furnaces ; Messrs. Copley, Turner, 
and Co., the Vulcan Works, Middlesbrough, show 
the Harris feed-water filter, which, it is claimed, is 
in use in connection with more than 2000 horse- 
power in various navies and the mercantile 
marine. 

There will, of course, be other British exhibitors 
in the Machinery Hall, but we have said sufticient 
to show that, if the display is a small one, it will at 
all events be somewhat varied. 

The Maritime Section will, doubtless, be one of 
the most attractive in the Exhibition, and the 
British display will be regarded with satisfaction 
by all visitors from this country. We shall take an 
early occasion to deal with it in a separate article, 
but we may say here that it is equal, and looks 
more imposing, than did the similar exhibit in the 
Transportation Building at Chicago. The superb 
model of the Victoria by Sir W. G. Armstrong, 
Mitchell, and Co. is there, and the P. and QO. 
Company occupies quite a large court. Besides 
the extensive space filled by Great Britain, three 
German companies—the Vulcan of Stettin, the 
Hamburg-American, and the North German Lloyd's, 
contribute a number of beautiful models, and the 
display of Belgium is also excellent. The British 


of the section, and Mr. John P. Best is to be con- 
gratulated on the success he has achieved. 

We had intended to say something about the 
great facilities that will be offered by the English 
railway companies to visitors, but we must defer 
doing so for the present, as this article has already 
exceeded its assigned limits. Suffice it to say that 
the Great Eastern and the London, Chatham, and 
Dover Railway Companies have announced their 
intention of conveying passengers to and from 
Antwerp for about 20s., and of allowing them 
suflicient time to see the Exhibition, the cities of 
Antwerp and Brussels, and, if so disposed, to make 
the popular visit to the field of Waterloo. 





THE WEATHER OF APRIL, 1894. 

Tue British Islands enjoyed almost summer-like 
weather during the first half of April; the second 
half was more in the usual character of the month, 
sunshine and showers, with a colder temperature. 
A greater part of the kingdom had been almost 
without rain for about four weeks, when the 15th 
gave the welcome moisture. During this period, 
which threatened to be a serious drought, though the 
sun was daily about 13 hours above the horizon, and 
the sky was often unclouded, the heat of insolation 
was not intense, but the dryness of the air caused 
rapid evaporation. The soil, however, had retained 
sufficient moisture for the spring vegetation, which, 
under the influence of high temperature, made re- 
markable progress, insomuch that plants were said 
to be five weeks in advance of their usual dates of 
flowering. The mean pressure and temperature of 
the atmosphere at extreme positions to which the 
Isle of Man is central were as follows : 
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. Mean : 
: | Mean Difference | Difference 
Positions. | Pressure. | from a gl from Normal. 
| in. in. | deg. | deg. 
North --| 29.86 above 0.02 | 47 above 4 
South --| 20.88 below .1L | 61 i 1 
West 29.72 a wet 50 ‘ 2 
East 29.93 above .01 48 | * 2 
Central 29.83 below .08 | 49 | os 2 





‘The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 
oe 7 : 








) 
| | Difference 
Places. | Rainy Days. | Amount. isoatNornal 

| 

| in. | in. 
Sumburgh .. ee 11 0.46 less 1.61 
Scilly .. oe we 13 | 2.72 more 0,45 
Valentia | 19 6.12 » 2.29 
Yarmouth .. oe | 14 2.56 | » 0.86 

} 


The daily general directions of the winds over 
these islands give a resultant from S.E. by S., or 
from 8.8.E., taking account of the wind’s estimated 
force, or from S. according to the mean distribu- 
tion of atmospherical pressure ; the normal resultant 
being W.S.W. The prevalence of S.S.E. winds 
was accompanied by a lower barometrical pressure 
in the west of Ireland than elsewhere, a high mean 
temperature, especially in the north of Scotland, 
where rainy days were exceptionally few and the 
rainfall remarkably small, in contrast with the 
abundance of rain in the west of Ireland and a full 
supply in England. At Valentia 1.32 in. of rain 
was measured on the 15th. Atmospherical pressure 
was least, 28.9 in., onthe 24th; greatest, 30.4 in., 
on the 30th. The highest temperature, 77 deg., 
was reported at Cambridge on the 8th ; the lowest, 
25 deg., at Loughborough, on the 21st. The mean 
temperature at 8 a.m., Greenwich time, for the 
entire area of these islands, at sea-level, was 46 deg. 
on the Ist, thence it rose unsteadily to 51 deg. on 
the 10th, fell to 46 deg. on the 13th, and after 
many fluctuations attained 51 deg. on the 29th. 
After two warm and brilliant days thunderstorms 
were general on the 11th. Thunderstorms also 
occurred in England on the 17th, 18th, and 26th. 
Aurora was seen in north Scotland on the 17th. 
Reckoning by the weather notations, clear days 
varied between 8 in the north and 4 in the central ; 
overcast days between 17 in the central and 8 in 
the south district. Fog was reported in the early 
days in north Scotland, and mist was prevalent in 
other places. Sunshine was abundant ; Stornoway 
had 172, Scilly 177, Valentia 142, and Cambridge 
139 hours. During the four weeks ending the 
28th, the duration of bright sunshine, estimated in 
percentage of its possible amount, was for the 
United Kingdom 37, south-west England 48, 





land 39, central England 38, east England 37, 
north-west England 36, north-east England and 
south Ireland 33, west Scotland 32, east Scot- 
land 29, north Ireland 28, Agricultural prospects 
appear very good. The public health is good. In 
the metropolitan district the death rate has been 
about 19, 





SOUTH ATLANTIC STEAMSHIPS. 

Tus Royal Mail Steam Packet Company has just 
added to its fleet the steamer Danube, which, like 
her consort, the Nile, has been constructed by 
Messrs. James and George Thomson, Limited. 
Clydebank, and the opportunity suggests itself of 
some reference to the development in South 
Atlantic steamships during the past twenty years. 
In that period the New York liners have increased 
in speed from about 15} to 214 knots ; but con- 
siderations operate against a corresponding advance 
with steamers trading to South American ports. The 
number of passengers is comparatively small, and the 
necessity to depend on freight for revenue deter- 
mines the type of steamer, while the long distance 
between coaling ports encourages the minimising 
of fuel consumption. A South American liner 
burns about 4cwt. to 5 cwt. per mile steamed, 
whereas a first-class New York liner requires from 
15 cwt. to 18 cwt., or practically four times the 
quantity. Since the distance from London to 
Buenos Ayres is 6280 miles, an increase of speed to 
that of the ‘‘ greyhounds ” would necessitate more 
than double their coal supply, or about 6000 tons. 
The trade would not support this, and therefore the 
speed of 17.507 knots, got asa meanof six runson the 
measured mile at Stokes Bay and of nearly 18 knots 
on an eight hours’ run to sea, is very satisfactory. 
We have, on a previous occasion, described at 
length the sister ship Nile,* and it will be sufticient 
to indicate those particulars which show the 
progress of recent years. The Nile and Danube 
are 6050 tons gross, and to give a greater cargo 
capacity on limited draught and dimensions, they 
have been made specially broad, having 1 ft. of 
beam to 8 ft. of length, as against 1 ft. to 9 ft. in 
some preceding ships. The length is 435 ft. over 
all, beam 52 ft., and moulded depth 36 ft. 5 in. 
The engines develop close upon 8000 indicated 
horse-power working at 83 revolutions. The 
cylinders are 38 in., 60 in., and 94 in. in diameter 
by 66 in. stroke, the heating surface of the boilers 
being 17,300 and the grate area 650 square feet. 
The results of the six runs on the measured mile 
were as shown in the appended Table. In 1871 








Revolu- | Indicated | Steam by | 

er | tions, | Horse-Power.| Gauge. | Speed. 
| | knots 
First mile... 82.3 | 7582.1 | 145 | 18.75 

Second mile ..| 82.1 7488.3 | 150 | 16 
Third mile ..| 838 | 7780.3 | 150 18.48 
Fourth mile ..| 83.9 | 7971.3 | 155 | 16.67 
Fifth mile :.| 83.93 7940.6 | 155 | 1818 
Sixth mile | 16.98 


83.3 7327.5 | 150 
the Tagus, built at Fairfield, was a representative 
vessel of the fleet, and her length was 358 ft., 
with a tonnage of but half that of the Danube, 
while the speed on the measured mile was 14.5 
knots, or 3 miles less than the Nile and Danube. 
The coal consumption was 3.34 cwt. per mile of 
passage, while the cargo capacity was 1616 tons. 
Six years later Messrs. Elder produced the Med- 
way, which was then the premier vessel, and her 
speed was 16.19 knots. The tonnage had been 
increased to 3669, the length being 383.2 ft., while 
the amount of cargo carried was 1473 tons. The 
Orinoco, a smart craft built by Caird, of Greenock, 
in 1886, indicates ten years’ further progress. 
She was larger in every way. An increase of 765 
tons to gross measurement on the Medway re- 
sulted in an addition of 540 tons to cargo space 
and with a knot and a half more speed the coal 
consumption was decreased. The company, fiveyears 
ago, wisely determined on the construction of four 
vessels of economical type by Messrs. Napier, Glas- 
gow, and, as the chairman mentioned at the trial 
trip of the Danube, this foresight had minimised 
the effect of the recent depression. The larger of 
these four vessels—the Thames and Clyde—were of 
5645 tons, and had 3338 tons cargo capacity, the 
speed being over 17 knots. Now two others have 
been added, which, although of less length, have 
greater capacity whilst maintaining economy. As 
we have indicated, twenty years has increased 











collection is, however, distinctly the great feature 





Channel Islands 47, south England 42, north Scot- 





* See ENGINEERING, vol. lvi., pages 370 and 537. 
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the tonnage of ship by about 85 per cent., while 
the cargo space has increased nearly 125 per cent., 
the coal bunkers in the same time having doubled 
in capacity, although the consumption on the voyage 
has not increased by any means in the same ratio. 
The net result in speed is that the time taken on 
the voyage to the River Plate, calling, as before, 
at Spain, Portugal, and the three Brazilian ports, 
has been reduced from 28 to about 22 days. On 
the West Indies route an equally satisfactory 
decrease has taken place from 13 to 11 days. 





NOTES. 
THe AmMERIcAN Matt SERVICE. 

PARLIAMENTARIANS are ever reminding us of the 
saying that ‘‘language was given us to conceal our 
thoughts,” and a return by the Secretary of the 
Post Office on the subject of the American mail 
service, just issued, completely exemplifies this. 
In view of the controversy as to the time of transit 
of mails from London to New York vid Southampton 
and Queenstown respectively, Sir John Leng moved 
for a return ‘‘showing the number of days, hours, 
and minutes occupied in the transit of Her Majesty’s 
mails, both outward and inward, carried during the 
year 1893 by steamships between Queenstown and 
New York, and also between Southampton and 
New York, the return to specify the names of the 
steamers, and to indicate by asterisks or otherwise 
those not carrying the mails under contract.” The 
Secretary of the Post Office was probably justified, 
in view of the wording of the Parliamentary order, 
in giving the time of transit between the placing 
of the mails on board at Southampton or at Queens- 
town and their arrival at the New York Post Office. 
But if official indifference to public controversy 
had not blinded the staff at St. Martin’s-le-Grand, 
they would probably have interpreted the require- 
ments more liberally, if not also more accurately. 
Everybody knows that it takes longer to go from 
Southampton to New York than from Queenstown 
to New York, without eight or nine closely-printed 
tables. What the public, if not also Sir John Leng, 
wish to know is the time taken in the transit 
of mails from London Post Office to New York 
Post Office, vid Queenstown and Southampton 
respectively, and vice versd, and this the return 
does not show. The time of arrival at and 
departure from New York Post Office is con- 
sidered in the outward and inward mails respec- 
tively. Why not also the times for London Post 
Office? Under these circumstances the return is 
without value. It indicates that 315 vessels sailed 
from Queenstown and Southampton to New York 
during the year, of which number more than half, 
or 166, went from Southampton, and these were all 
foreign-owned, German or American—sufliciently 
significant facts of themselves. The number of 
steamers carrying mails under contract was 104, 
equal to two per week. In the case of the home- 
ward mails all the fast vessels carried such mails as 
were ready at the hour of departure, without their 
requiring to be specially superscribed with the 
names of steamers. 


THE Post-Exastic DEFORMATION OF Bars. 

In the Comptes Rendus of the Paris Academy of 
Sciences, M. L. Hartman states that experiments 
made on behalf of the technical department of the 
Artillery show that when bodies are submitted to 
strains exceeding the elastic limit, the deformation 
is localised, and confined to zones or layers regularly 
distributed.. The traces of these zones and layers 
on the outer surfaces of the body take the form of 
either straight or curved lines, which are equally 
spaced over the surface of the body. The 
different zones are separated from each other 
by regions which have not undergone post-elastic 
deformation. Thus, if a rectangular bar is strained 
by tension, immediately the elastic limit is passed, 
systems of straight lines appear on all its four 
faces. These systems intersect each other, but 
the lines of each system are parallel to each 
other. The two systems make equal angles with 
the line of pull, which angle is variable, but is 
always greater than 45 deg. As the tension is in- 
creased, the lines already formed become broader, 
whilst new lines, parallel to the first sets, appear in 
other parts of the bar. At the maximum load, 
stricture of the bar commences in the region where 
the lines are the thickest, and is formed by the 
systems there becoming so close together that the 
free space between them disappears. Fracture 
takes place either along one of the zones of de- 
formation or perpendicularly to the edges of the 





bar. Cylindrical bars subjected to the same treat- 
ment show two systems of equiangular helices, one 
system consisting of right-handed helices, and the 
other of left-handed ones. Very similar results 
are obtained with specimens tested in compression. 
With hollow cylinders subject to a bursting pres- 
sure, the system of lines can be seen at the flat ends 
of the cylinders. In this case they take the form 
of right and left handed logarithmic spirals, and 
have the centre of the cylinder for their common 
pole. Each spiral commences to show first at the 
Inner edge of the face, and gradually extends out- 
wards as the pressure in increased. The external 
surface of the cylinder is at the same time 
deformed alung conjugate helices. Also, when 
a rectangular bar is supported at its ends and 
loaded on its centre, systems of lines can again be 
detected on the sides of the bar when ‘the strain 
has exceeded the elastic limit. It was also found 
that acid would attack the metal more readily along 
these lines than in the space between them, which 
remained almost passive. Hence the position of 
the lines of deformation could be etched on the 
bars. 
Tue SovurHamrtTon Docks. 

The spirit of enterprise of the directorate of the 
London and South-Western Railway Company, and 
especially of Mr. Scotter, their general manager, 
and Mr. Dixon, the chief of the Southampton Dock 
staff, is having a direct influence on the future of 
the port, as evidenced by the increase in the 
number of lines making the port their terminus, and 
by the fact that Government transport ships are 
now to embark and debark the soldiersthere. This 
advance will be further stimulated by the model in 
relief of the docks, which hasbeen prepared for the 
Antwerp Exhibition ; it is 11 ft. by 12 ft., being on 
the scale of 50 ft. to 1 in., and as seen at the 
Waterloo Station offices on Wednesday, it gave a 
realistic idea of the harbour. The harbour was 
described by us when the Empress Dock, the most 
recently constructed and largest tidal basin, was 
completed,* but some idea may be formed of the 
extent when it is stated that the area of the docks 
is 344 acres, and that the depth in all but a smal] 
closed dock is 39 ft. at high water. Since the rail- 
way company took over the dock company’s under- 
taking, and the advent of the American and other 
lines, great additions have been projected, and now, 
from plans by Mr. W. R. Galbraith, Victoria-street, 
Westminster, the work is rapidly being carried out. 
The foreshore adjoining the Empress Dock is being 
reclaimed to the extent of 200 acres south-west of 
the Empress Dock, and extensive quayage provided. 
On the River Itchen side there is a length of 
1615 ft., in continuation of the entrance wall of the 
Empress Dock. On the River Test side there will 
be 2500 ft. of quay, stretching away to the town 
pier, while at the head, where these two quays 
almost meet, there is a quay 450 ft. long, form- 
ing the apex to the triangular space of the re- 
claimed area. Alongside any of these wharves 
Atlantic liners will be able to steam at any stage 
of the tide, and extensive sheds and powerful 
cranes will be provided. At present large cast-iron 
cylinders are being sunk in connection with the 
foundations. In this reclaimed area, too, a new 
graving dock is being provided, and on the model 
the Campania is shown as comfortably berthed in 
the dock. The dock is arranged so that vessels can 
steam first into the Empress Dock, and then back 
most conveniently into the graving dock. The 
plan of the Empress Dock suits this arrangement 
admirably, and will render easy the process of 
docking. Thelength of the graving dock is 750 ft., 
the breadth at entrance 80 ft., and inside at top 
1124 ft. ; while the depth on sill at high water, 
neap tide, is 28 ft. This work, which is being 
carried out by Messrs. Lucas and Aird, we hope 
to illustrate and describe later. These extension 
works are, of course, shown on the model, which 
also has models of the principal steamers using the 
port, while the busy character of the place is fitly 
shown by the large number of small craft moving 
about. One feature of the reproduction which does 
credit to the constructors, Mr. James B. Jordan, of 
the Home Office, and Mr. James P. Maginnis, 
Westminster, is the predominance of steam tonnage. 





THE LATE MR. JOSEPH TOMLINSON. 

Few engineers were more widely known in the 
railway world than Mr. Joseph Tomlinson, the news 
of whose death, on the 22nd ult., will be heard with 


deep regret by a large circle of friends. Mr. Tom- 
linson’s career practically covered the period of the 
development of our railway system. He was born in 
London on November 11, 1823, and after being educated 
in a private school, removed with his parents, in 
1836, to Darlington, where his father was passenger 
superintendent of the Stockton and Darlington Rail- 
way. It is not surprising that the lad, with such 
opportunities, had awakened within him a love for 
mechanics, which was gratified to the full by his 
admission at the age of fourteen to the works of the 
company at Shildon, where at the time Mr. Timothy 
Hackworth was locomotive superintendent. Old ‘‘ Loco- 
motion” was then the wonder of the day, with its up 
grade train load of 22 tons. For two years young Tom- 
linson had therun of theshops, andas he himself declared 
in later life, he ‘‘soon fell in love with the live engine, 
and had ever a feeling of first love for it.” His life- 
long effort was to improve its construction, and to 
promote its proper use and management. The story 
of the early development of the locomotive is indeed 
a fascinating one, but Mr. Tomlinson himself told it 
so recently as in 1890, as President of the Institution of 
Mechanical Engineers—and told it so well—that there 
is little need now to enter upon the general question.* 

From Shildon he passed in 1839 to the works at 
Miles Platting, Manchester, in connection with the 
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railway from that city to Leeds, and there he remained 
until 1842. The experience thus gained enabled him 
to accept, in July, 1846, the duties of outdoor foreman 
at Nine Elms, on the London and South-Western 
system, under Mr. J. V. Gooch, and subsequently 
Mr. Joseph Beattie—a position which involved control 
of the engines and of the working of the whole of the 
London district. Aud it may be interesting to note that 
in this capacity he frequently acted as the driver of 
special trains from Windsor to Waterloo, conveying 
to the Great Bxhibition of 1851 the Prince Consort 
and his two eldest sons, now the Prince of Wales and 
the Grand Duke of Saxe-Coburg and Gotha. 

In 1852, Mr. Tomlinson joined the London and 
North-Western Railway, as chief draughtsman at the 
locomotive engine works at Crewe, under the late 
Francis Trevithick and the late Alexander Allan. 
Here he acquired much experience, and when Mr. 
Allan crossed the Border in 1853 to the Scottish 
Central Railway, which has since, with other lines, 
evolved into the Caledonian system, he took young 
Tomlinson with him as assistant. In September 
of the following year Mr. Tomlinson returned south, 
taking up the duties of assistant to the late Matthew 
Kirtley, at Derby, of the Midland Railway, and 
as such having charge of the outdoor locomotive 
department. During his services here coal was substi- 
tuted for cokeas fuel for locomotives,and Mr. Tomlinson 
took an active part in perfecting the arrangements for 
effectively dealing with the change of fuel. He also 
carried out the important work of classifying the loco- 
motives more completely for their different duties and 
districts, The rolling stock, too, of the Midland line 
was not at that date in the best of condition, and his 
experience peculiarly fitted him for undertaking the 
work of bringing it up to the requirements of the 
time. 

At the beginning of 1858 he passed to a position of 
primary responsibility, after a training of nearly 
20 years, during which he had by successive steps 





* See ENGINEERING, vol. 1., page 308. 





* See ENGINEERING, vol. xlix., page 575. 
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established his position in the railway world, As 
locomotive superintendent of the Taff Vale Railway he 
had at once presented to him an important problem. 
A strike of colliers in the Rhondda Valley stopped 
the supply of coking coal, and hence of coke, which 
was at that time considered almost indispensable 
for the working of locomotives. Hitherto the use of 
Welsh coal alone had been found almost imprac- 
ticable, owing to the destructive action of the fire 
on the grate bars; Mr. Tomlinson, therefore, after 
many experiments, adopted the expedient of covering 
the firebars with small pieces of broken firebrick, not 
exceeding 3-in. cube, and working the Welsh coal fire 
upon them. The results were satisfactory, and were 
described in a paper read before the Institution of 
Mechanical Engineers in 1858. 

Naturally he had made the use of fuel a study, and 
in 1863, while on the Taff Vale Railway, he was invited 
by the South Wales Steam Collieries Association to 
represent them at experiments at Devonport as to the 
efficiency resulting from a mixture of north-country 
with Welsh dry coal. The result established the 
accuracy of the report by Mr. Tomlinson, which was 
against the continuance of the mixture, and thenceforth 
it was discontinued on Her Majesty’s ships. 

Owing to political differences, Mr. Tomlinson re- 
signed in 1869 his position on the Taff Vale Railway, 
and started business in Cardiff as a consulting en- 
gineer in shipping and in marine and land engines. 
Three years later, in 1872, he acceded to the invita- 
tion of the board of the Metropolitan Railway, 
and became resident engineer and locomotive super- 
intendent of that line, a position which he retained 
until 1885. During that period the rolling stock was 
materially improved, and the new locomotive and 
carriage works at Neasden were constructed to super- 
sede the original Chapel-street establishment at Edg- 
ware-road Station, which had become inadequate. In 
a word, the railway emerged from its difficulties and 
became a prosperous undertaking financially. 

During this period of his life Mr. Tomlinson carried 
out a series of tests on the friction of journals on 
behalf of the Institution of Mechanical Engineers, 
and his services were recognised by his appointment 
iv 1885 as chairman of the Research Committee on 
Friction, During that year, also, he severed his 
connection with the Metropolitan Railway, starting 
as a consulting engineer in London, and as such 
rendered practical service in the work of spreading the 
network of telephone wires over the metropolis in con- 
nection with the National Company’s system. In 1890 
he, along with Mr. Samuel Swarbrick, formerly of the 
Great Eastern Railway, conducted an investigation 
into the management and working of the Taff Vale 
Railway. A great change was effected, many of the 
directors retired, and Mr. Tomlinson’s services at the 
time and in the past were rewarded by a seat on the 
board of directors in 1891. 

Mr. Tomlinson became a member of the Institution 
of Mechanical Engineers in 1857, and for many years 
he served as member of Council and as vice-president, 
while in 1890 he was elected President, an oftice which 
he held during that year and 1691. To his interesting 
address, on taking the presidential chair, we have 
already alluded. Mr. Tomlinson was also elected in 
1871 an associate, and in 1874 a member, of the Insti- 
tution of Civil Engineers. 

A man of much energy, and persistent in submitting 
to thorough personal examination all questions re- 
ferred to him, Mr. Tomlinson did not spare himself 
when he had to deal with the affairs of the Taff Vale 
Railway. The investigation—much of it carried out 
during inclement weather, in the winter of 1890-91—was, 
however, concluded at much cost, for Mr. Tomlinson’s 
strength and health were affected, although the effects 
were not apparent until the spring of 1893. Although 
able at intervals to take the same lively interest in all 
engineering works, the cnange, while slow, was per- 
ceptible, and the end came on April 22 last, ere yet he 
had finished his 70th year. 

The portrait of Mr. Tomlinson which we give on 
the preceding page is from an excellent portrait taken 
in August, 1389, by Messrs. Maull and Fox. 





THE NEWHAVEN AND DIEPPE STEAMERS 
‘“*SEINE” AND ‘‘ THAMES.” 

Tue London, Brighton, and South Coast Railway 
Company, and the Cie. des Cherains de Fer de l'Ouest, 
determined, four years ago, upon the improvement of 
their boat service between Newhaven and Dieppe by 
the addition of three fast boats to their fleet. Two of 
these, the Seine and the Thames, were built in France 
by the Société des Forges et Chantiers de la Mediter- 
ranée, in their works at Havre. The third vessel was 
constructed by Messrs. Denny, of Dumbarton, and 
was launched on the 19th of April last. The Seine and 
the Thames have already been on the service for some 
time with remarkable success. The principal dimen- 
sions of these boats are as follows : 

Total length 269 ft. 0.39 in, 


Beam am oe oe me 29 ,, 6.34,, 
Depth 15 ,, 1.10,, 





Draught of water amidships ... 8ft.4 in. 
’ ” afb eee eee 9 ” 2.24 ” 
Displacement, about 1020 tons 


This relatively small draught (about the same as 
that of the Empress and Calais-Douvres) enables the 
boats to enter the harbours of Dieppe and Newhaven 
at any stage of the tide; this, of course, has great 
advantages to the company, as well as to passen- 
gers, because it enables a fixed service to be scheduled 
and guaranteed. Asone of the most important objects 
was to reduce the time occupied in the journey, it was 
made a condition that the average rate of the new 
boats should not be less than 21 knots, including the 
gradual increase and necessary decrease of speed at 
the departure from and the arrival in harbour. 

To fulfil these conditions it was necessary to solve 
the problem of placing in a relatively slight hull 
engines of at least 4000 horse-power, and the engineers 
of the Forges et Chantiers de la Mediterranée arrived 
at the desired result with characteristic success. The 
contract stipulated that the Seine should not take 
more than 34 hours in crossing. At the trials she per- 
formed the journey in 3 hours 9 minutes, thus gaining 
21 minutes on the contract time. The Thames gave 
even more satisfactory results ; her time limit was only 
3 hours 20 minutes, and although the trials were 
carried on at a most unfavourable season (November, 
1893) and in bad weather, the time occupied in going 
and returning did not exceed 3 hours 3 minutes for 
each journey ; the time made in actual service, even in 
the worst weather, has scarcely ever exceeded 3 hours 
20 minutes. It is rarely that there has been so small 
a difference between the speed obtained on trial trip 
and the service rate in regular work. 

In both ships the engines are of the vertical triple- 
expansion type, with surface condensers. As each 
vessel is propelled by twin screws, the engines are in 
duplicate, and drive four-bladed bronze screws 9 ft. 
in diameter. The draught of water being only 8 ft. 
4in., the top of the blades is above the surface of 
the water, but in spite of this, even when running 
at full speed, the results are quite satisfactory. The 
Seine has been working since August, 189]; she is 
arranged to carry 700 passengers, first, second, and 
third class. She is in all respects like the Thames, 
except in the boiler-rooms. She has cylindrical steel 
boilers, with return tubes and Purves flues; they 
are six in number, and are worked at a pressure of 
156 lb. Their grate surface is 335.85 square feet, and 
their total heating surface 9720 square feet. The 
maximum power of the engines is about 4000 horse- 
power. The Thames, which was commenced two years 
later, was only launched on September 11, 1893. She 
is provided with Belleville boilers. These generators, 
twelve in number, are divided into two groups of six 
each ; they are worked at a pressure of 2421b.; the 
grate surface is about 374 square feet, and the heating 
surface nearly 11,000 square feet. The normal horse- 
power of the engines is 4500. It is partly to this in- 
creased power, and also to various improvements in 
the details of construction, that the greater speed of 
the Thames is due. The steel hull is divided by bulk- 
heads into 11 water-tight compartments. The deck is 
sheltered by an iron awning which extends from the 
bulkheads forward of the stokeholds to the stern of 
the boat. It covers the special and first-class cabins 
aft, as well as two lavatories, the galley, and other 
lavatories between the funnels; in front of the latter 
are the cabins of the captain and the chief engineer, 
and forward of the roof there is a look-out. The 
accommodation for the crew, as well as the third-class 
passengers, is also forward, where there are also four 
officers’ cabins. On the next deck are more first-class 
passengers’ cabins, with two saloons, one aft containing 
48 couches for gentlemen, the other forward for ladies ; 
this latter is provided with 15 couches. The second- 
class cabins comprise 150 beds and two saloons, forward 
on the intermediate deck. 

The whole ship is lighted by 16-candle incandescent 
lamps. Large lamps (50 candles) are available for 
lighting the deck when necessary. There are two 
masts, with two jibs and two triangular sails. It is 
generally admitted that the Seine and the Thames leave 
nothing to be desired in point of steadiness, speed, and 
comfort for passengers, and it is worth mentioning that 
those parts of the boats reserved to passengers are but 
little affected by the vibrations of the screws or the 
high speed of the engines. In fact, these vibrations 
are scarcely perceptible in the Seine, and still less so 
in the Thames, and it is more than probable that the 
results will lead the way to an abandonment of paddle- 
wheels on the high-speed passenger Channel service. 





THE ACCIDENT AT DRUMMUIR. 

Tue Board of Trade report on this railway accident, 
which occurred on December 29, 1893, has only just been 
issued —a may. hepa for which no reason is given. 

It appears that about 9.30 a m, on the above date, as a 
down mixed train was running into Drummuir Station, on 
the Great North of Scotland Railway, it ran by mistake 
into a goods siding, and coming into collision with three 
—— standing there, it forced two of them over the 
buffer stops, which it displaced, and derailed the third, 





one being completely broken up and the others consider- 
ably damaged. No vehicle on the train left the rails, 
but the leading bogie-wheels of the engine were lifted on 
to some of the débris of the wagons, and the engine itself 
sustained sufficient damage to prevent its continuing its 
day’s work. The collision was not violent, and three 
passengers only complained of slight injuries, but a relief 
driver, who was riding on the engine, unfortunately 
jumped just before the collision, and in some unexplained 
manner fell under the train and was killed, his body being 
found under the sixth vehicle. 

Drummuir is an old one-sided station on a single line, 
with one goods yard connection having facing points to 
down trains ; but a new up loop with a second platform, 
together with new signalling arrangements, was about to 
be brought into use at the time of the inquiry. 

At the time of the accident the cog | down signals were 
a distant signal 494 yards from the facing points, and a 
repeater distant worked by a return wire off the same 
lever 124 yards from these points. The signal lever was 
on one side of the line close to the points, while the point 
lever (weighted, but capable of being padlocked in either 
semen was on the other. There was no interlocking 

etween the two levers and no safety points on the siding, 
but a wooden chock-block was provided. 

The company’s rules provide that the signalman (in 
this case the porter) must satisfy himself that the line is 
clear, and that there is no impediment to the free work- 
ing of the points, before lowering the distant signal to 
caution ; and that after the train has passed these signals 
they must be put to danger, the points set and firmly held 
in position, and the proper hand signal exhibited. Special 
attention is also called to these rules in the appendix to 
the working time tables. 

Major Marindin, in his report, concludes that it is 
obvious that the points were standing for the siding, and 
were not half open. They had been used one hour pre- 
vious by the porter, who, no doubt, omitted to re-set 
them for the main line, though he had replaced the chock- 
blosk, and further, he forgot to look at them before lower- 
ing his signal. He did not hold the point lever on the ap- 
proach of the train, though he made an attempt to cross 
the line to do so just as it came up. Owing to the 
repeater distant being only 124 yards from the points, a 
man must be very smart in order to do this, especially if 
the train is running pretty fast. This porter had been 
on duty 54 hours, cot bears an excellent character ; he 
had, however, only just recovered from an attack of 
influenza, which may, in some slight degree, account for 
his forgetfulness. Acting under legal advice, he declined 
to make any statement before the Government inspector. 

The driver detected the position of the points when 
quite close to them, and he shut off steam, applied his 
Westinghouse brake, and reversed his engine, while his 
fireman sanded the rails, but, owing to the wheels skid- 
ding, he was unable to stop in time. Some wagons next 
to the engine cut off his brake communication with the 
train, and neither of the two guards, while using their hand 
brakeg as soon as they found themselves in the siding, 
ever thought of making use of the remaining pressure of 
nearly 30 lb. in the Westinghouse reservoirs. Had they 
done so, no doubt the train would have been stopped in 
the 208 yards from the points to the hep: although it 
was running about 25 miles an hour on the mistake being 
discovered. 

The relief driver, who was killed, joined the train at 
Earl’s Mill Station on his way to Boat of Garten to re- 
lieve a driver there, and being late got on to the engine 
after it had started. Under thecirsumstances the regular 
driver can hardly be blamed for allowing him to do this, 
but he should have made him change into a carriage at 
the next stopping-place, which was previous to arriving 
at Drummuir. The man appears to have jumped straight 
off the footplate, but no one saw how he got under the 
wheels. The train was then going only about 10 miles 
Me hour. There was no sign or suspicion of drink about 

im. $ 

The report concludes by drawing attention to, first, that 
if the points and signals had been interlocked, the acci- 
dent would not have occurred; and secondly, that the 
collision might easily have been averted had the driver 
had the Westinghouse brake on the passenger vehicles 
under his control. The time allowed for the completion 
of interlocking and for compliance with the regula- 
tions, compelling the use of a continuous automatic brake 
on all passenger vehicles, had expired, and, although an 
extension of time for the completion of the interlocking, 
which the ey applied for some months ago, will 
probably be granted, there is no sufficient reason advanced 
why the continuous brakes should not be in use on pas- 
senger vehicles in accordance with the Act of 1889. No 
list of mixed trains has been submitted to the Board of 
Trade, and therefore, failing this, all trains carrying pas- 
sengers must be treated as passenger trains, and be fitted 
with brakes in the proportions laid down in the order. 
‘Tt is, therefore, apparent that although this fatality was 
immediately due to breaches of the rules on the part of 
servants of the company, it was the result of a non-com- 
pliance with the Board of Trade order, from the terms of 
which the company had not at the time been in any way 
exempted.” Surely it is time that the Board of Trade be 
given power to ‘‘bite ” as well as ‘‘ bark” in cases such as 
the present one, and the recent collision at Cannon-street. 








GAINSBOROUGH,—Gainsborough is on the Great Eastern 
and Great Northern joint line, and the Manchester, 
Sheffield, and Lincolnshire also passes through it. An- 
other line is now being promoted to start from Doncaster, 
and to run through to Nottingham on the Notts side of 
the Trent, the idea being to tap the new coalfield of 
Idlestop, which is now being developed. It is proposed to 
have a central station at Gainsborough opposite the town, 
and to bridge the Trent at Lord-street, 
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LAUNCHES AND TRIAL TRIPS. 


THE s.s. Macedonia, built by Messrs. Craig, Taylor, 
and Co., of Thornaby-on-Tees, to the order of Messrs. 
‘A. O. de Freitas and Co., of Hamburg, for their Ham- 
burg and South American trade, was taken to sea for her 
trial trip on April 28, a speed of 11 knots being main- 
tained. The vessel is of the following dimensions : 288 ft. 
by 41 ft. by 24 ft. 74 in. depth moulded. The engines, 
having cylinders 21 in., 35in., and 57 in. in diameter by 
39 in. stroke, were constructed by Messrs. Blair and Co., 
Limited, Stockton. 

Messrs. John Stewart and Son, Limited, Blackwall 
launched on the 21st ult. a paddle steamboat named 
Geneva Cross, for the river ambulance service of the 
Metropolitan Asylums Board, for the purpose of ig te. 
patients from the metropolitan district to the hospita. 
ships at Long Reach. The principal dimensions are as 
follow: Length over all, 143 ft. ; breadth, 22 ft. ; draught 
of water, 5 ft.; displacement, 263 tons. The vessel is 
divided into five water-tight compartments by four trans- 
verse bulkheads, and is constructed wholly of steel, and 
to Board of Trade requirements. Ample hospital accom- 
modation is provided, while forward of the machinery 
accommodation is provided for the conveyance of visitors. 
The vessel is supplied with steam steering gear and a 
complete electric light installation. She will be driven 
by a pair of compound diagonal surface-condensing 
engines, having cylinders 23 in. and 46 in. in diameter 
by 48 in. stroke, and capable of driving the vessel at a 
speed of 14 miles per hour. Two cylindrical multitubular 
boilers, constructed of steel, will be fitted, 9 ft. 6 in. in dia- 
meter and 10 ft. long, working at a pressure of 100 lb. per 
square inch. 


Messrs. Vosper and Co., of Portsmouth, launched 
recently a very handsome oil launch for the Sultan of 
Zanzibar. This laurch is 40 ft. long by 7 ft. 8 in. 
beam, and on her trial trip attained a speed of 8 knots, 
She is very elaborately fitted with nickel-plated fittings 
and plush cushions. The machinery consists of a four- 
cylinder 12 brake horse-power engine, and her results are 
highly satisfactory to all those concerned. 





The twin-screw hopper dredger No. 9, recently launched 
by Messrs. William Simons and Co., of Renfrew, to the 
order of the Russian Imperial Government, has just com- 

leted on the Clyde a series of steaming and dredging trials. 

t has a capacity in its hoppers for 700 tons of dredgings 
and the ladder frame is fitted with an endless chain of ateel 
buckets, which are adapted to work at a depth of 35 ft. 
under water. The buckets are arranged to work at dif- 
ferent rates of speed to suit the nature of the soil they are 
dredging. The dredging gear is specially designed with 
a view to avoid damage to it when dredging boulders and 
rocks ; for this purpose the upper end of the bucket ladder 
has a recoiling motion should the buckets be suddenly 
brought to a standstill when working, besides which 
friction appliances are fitted to the main dredging and 
hoisting gear. The winches at the bow and stern are 
triple-barrelled, each barrel working conjointly or inde- 
pendently as may be required. The vessel has two pairs 
of compound surface-condensing engines indicating fully 
800 horse-power, and steam is supplied by two steel 
boilers working at 100 lb. pressure, either pair of 
engines being capable of working the dredging machinery 
to its full capacity. The trials were carried out in the 
presence of representatives of the Russian Government 
and the builders. ‘The speed of the dredger when 
loaded, during six hours’ steaming and running trial on 
the measured mile, proved fully a knot beyond that con- 
tracted for, and its dredging capabilities were also in 
excess of the contract. 

The Slieve Bearnagh, a paddle steamer, built recently by 
Messrs. James and George Thomson, Limited, Clydebank, 
for the Belfast and County Down Railway Company, 
went on a trial trip on the 27th ult. in the Firth of Clyde. 
The vessel, which has been specially designed for the 
company’s excursion traffic on Belfast Lough, and has a 
certificate enabling her to ply as far south as Killough, 
and as far north as Rathlin, is 225 ft. in length. Her 
moulded breadth is 26 ft., her extreme breadth 54 ft., and 
her gross tonnage 383. She is throughout of exceptional 
strength. There are nine water-tight compartments, con- 
structed in accordance with the recommendations of the 
Bulkhead Committee, and the vessel is practically un- 
sinkable even with two adjacent spaces bilged. There 
are also a very complete outfit of buoyant deck seats, and 
other life-saving appliances. In some respects the boat 
is similar to the Blieve Donard, which was built for the 
same company by Messrs. Thomson last year ; but she is 
some 25 ft. longer, and the extra length enabled the 
firm to make a good many improvements. The engines 
are of the compound diagonal surface-condensing type, 
and are supplied with steam by a double-ended boiler of 
the ordinary marine type. She is undoubtedly the finest 
and fastest steamer of her class ever built for the com- 
mercial capital of Ireland. The trial consisted of two 
runs over the measured mile at Skelmorlie and four hours’ 
continuous steaming. On the mile the mean was a trifle 
under 18 knots, and on the prolonged trial the contracted 
speed of 17 knots was considerably improved upon. 


Messrs. Alexander Wilson and Co., Limited, Vauxhall 
Iron Works, London, have just completed for Messrs. 
Page, Son, and East, Nine Elms-lane, London, a new 
tug, which has been named by them the Orient, and 
which is intended by them for their railway traffic. The 
Orient is 65 ft. long over all, 14 ft. beam, and draws 8 ft. 
aft and 5 ft. 6 in. forward. The engines are of the com- 
pound surface-condensing type, with two cylinders 14 in. 








and 28 in. in diameter respectively, with a stroke of 18 in, 
The crankshaft and working parts are of steel, and have 
phosphor-bronze bearings of the best quality, The slide 
valves, used by Messrs. Alexander Wilson and Co., 
Limited, for many years, are cylindrical instead of rect- 
angular, and balanced so that they work without friction, 
and the driver can thus reverse them instantaneously 
with one hand. The propeller is 6 ft. 6 in. in diameter, 
having three adjustable blades with large surface for 
towing. Steam is supplied at 100 lb. pressure by a steel 
return-tube boiler 8 ft. 104 in. in diameter by 8 ft. 6 in. 
long, with two furnaces, each 3 ft. in diameter. At the 
trial trip, which took place on April 26, the engines, 
when working at full power, developed 216 indicated 
horse-power, and in ordinary every-day work will de- 
velop 200 indicated horse-power with a consumption of 
34 cwt. of fuel per hour. 





The s.s. Afghan Prince was launched on the 7th inst. 
by Messrs. Robert Stephenson and Co., Limited, Hebburn- 
on-Tyne, for the Prince Line of steamers, and for the 
River Plate, Brazils, and West Indian service, where 
speed and comfortable passenger accommodation are 
essential. The principal beens nl are: Length, 355 ft. ; 
beam, 43 ft. ; depth, 294 ft. The engines, which are also 
being fitted by Messrs. Robert Stephenson and Co., 
Limited, are of the triple-expansion type. There are 
two exceptionally large boilers, fitted with forced draught 
on Howden’s system. The speed is to be 12 knots an 
hour, enabling the vessel to make the passage from London 
to the River Plate in 30 days. ‘The vessel has been 
specially designed so as to have a very large cubiccapacity, 
combined with a deadweight capacity of about 4700 tons. 
Commodious accommodation for 50 first-class passengers 
is fitted under the bridge amidships. Very particular 
attention has been given to the ventilation of the holds 
and ’tween-decks, to fit them for carrying fruit cargoes, 
and to this end 16 of Gibbs’ patent ventilators of large 
size are fitted, and connected to steel trunks carried down 
to the bottom of the holds. 


Sir Raylton Dixon and Co., Middlesbrough, launched 
on the 7th inst. a steel screw steamer named Maristow, 
of the partial awning deck type, built for Messrs. Bellamy 
and Co., of Plymouth. The principal dimensions are: 
Length, 298 ft. ; beam, 40 ft. ; depth moulded, 21 ft. 2} in., 
and the deadweight carrying capacity will be about 3600 
tons. The propelling machinery will be fitted by Messrs. 
Thomas Richardson and Sons, of Hartlepool, the cylinders 
of the engines being 22 in., 35 in., and 59 in. in diameter 
by 39 in. stroke, with two large steel boilers working at 
160 lb. pressure per square inch. 





Messrs. Ramage and Ferguson, Limited, Leith, on the 
7th inst. launched a steel steam yacht named Ellida, of 
about 350 tons yacht measurement, built to their own 
design, and to the order of Mr. James Currie, shipowner, 
Leith. The principal dimensions are: Length between _ - 
pendiculars, 152 ft. ; breadth, 22 ft. ; and depth moulded 
13 ft.6in., while the engines are of the most improved 
type of triple-expansion engines, having cylinders 14 in. 
22 in., and 36 in. in diameter by 27 in. stroke, supplie 
with steam from a large steel boiler working up to 1601b. 
pressure, 

On Saturday afternoon, the 5th inst., Messrs. Craig, 
Taylor, and Co. launched from their Thornaby shipbuild- 
ing yard, Thornaby-on-Tees, a steel screw steamer 
named the Ithaka, which they have built for Messrs. 
A. C. de Freitas and Co., of Hamburg. The dimensions 
of the boat are 288 ft. long by 41 ft. broad by 24 ft. 74 in. 
depth moulded. The engines, which are being con- 
structed by Messrs. Blair and Co., Limited, have 
cylinders 21 in., 35 in. and 57 in. in diameter by 39 in. 
stroke. They are supplied with steam at 160 lb. pressure 
by two steel boilers. 

Messrs. Ropner and Son, Stockton-on-Tees, launched 
on the 7th inst. a steel screw steamer named Lovstakken, 
for Bergen owners, and of the following dimensions, viz. : 
Length over all, 337 ft. ; breadth, 42 ft. 6 in.; depth 
moulded, 27 ft. 6 in. She will carry 4850 tons dead weight 
on Lloyd’s freeboard. Her triple-expansion engines are 
by Messrs. Blair and Co., Limited, of 1100 indicated 
horse-power, with two large steel boilers working at 
160 Ib. 

The Campbeltown Shipbuilding Company, Campbel- 
town, Clyde, launched on Monday, the 7th inst., a steel 
screw steamer of 2000 tons deadweight, named Kira. The 
engines, which are triple-expansion, are being supplied by 
Messrs. Kincaid and Co., Limited, Greenock. Steam 
will be supplied by a large boiler working at a pressure of 
160 lb. The average speed, loaded, at sea, is to be 94 
knots on a small consumption of fuel. The vessel has 
— built for Messrs. Lewis and Co., Aberdovey, North 

ales. 


Messrs. C. S. Swan and Hunter, Wallsend, launched 
on the 8th inst. a steel screw steamer of the following 
dimensions: Length over al}, 413 ft.; breadth, 47 ft. ; 
depth moulded, 31 ft. 6 in. The engines are by the 
Wallsend Slipway and Engineering Company, Limited, 
Walisend, with cylinders 27 in., 44 in., and 71 in. in dia- 
meter by 51 in. stroke. There are two large double- 
ended boilers, 15 ft. by 17 ft., working at 180 lb. pressure. 
The vessel has been built to the order of Messrs. T. and 
J. Harrison, Liverpool, and is named Musician. 





Messrs. Vosper and Co., Portsmouth, on Monday, 
May 7, launched a steel yacht called the Lucerna. She 
is 50 ft. over all, 45 ft. on the water-line, and 9 ft. beam, 
and is fitted with one of their 16 brake horse-power oil 





engines of a similar type to the one supplied for the 
Sultan of Zanzibar. She has a ladies’ cabin of 9 ft. length, 
and a main saloon of 12 ft., besides panty, lavatory, and 
other offices. She carries sufficient oil to run 400 miles. 





_ Messrs. Scott and Co., Greenock, launched on the 7th 
inst: a large steel steam yacht named the Lutra, for 
Colonel Malcolm, of Poltalloch. Dimensions: Length, 
120 ft.; breadth, 18 ft.; depth, 12 ft.; and of 180 tons 
yacht measurement. The builders will supply triple- 
expansion engines of 50 horse power pons. ; the cy- 
linders will be 9}in., 15in., and 244in. in diameter 
respectively, with a 21-in. piston stroke. 





Messrs. R. Napier and Sons, at Govan, launched the 
first of two steel steamers of about 700 tons building for 
foreign Owners. The principal dimensions are: Length, 
210 ft. ; breadth, 27 ft. 10 in. ; depth (moulded) from main 
deck, 14 ft. 9 in. The machinery, which has been con- 
structed at the builders’ Lancefield Works, consists of a 
set of triple-expansion engines, capable of indicating 600 
horse-power, with two single-ended boilers for a working 
pressure of 144 lb. The vessel is named the Menam. 





THE *“‘CAMPANIA” AND ‘“‘LUCANTA.” 
To THE EpiTor oF ENGINEERING. 

Str,—In last week’s ENGINEERING there is a very inte- 
resting Table of the voyages of the Campania and 
Lucania up to the present time. As the figures are 
furnished by the owners, they are no doubt accu- 
rate. But it is curious that in every instance in 
which I have been able to compare them with the figures 
oman on the completion of the respective voyages in 
ENGINEERING and other papers, discrepancies appear. This 
is the case with 16 of the 30 single voyages given last 
week, including all the ‘“‘records.” If you will be gocd 
enough to refer to the following numbers of ENGINEERING, 
viz., 1893, May 5 and 19, June 16 and 30, July 14, Sep- 
tember 15 and 29, October 13 and 27, November 14; 1894, 
March 23 and April 6, you will easily verify my statement. 
The discrepancies appear in the distances steamed, the 
times occupied, and consequently in the average speeds. 

_ If the later figures are to be taken as accurate, the result 
is to lengthen the western record by a quarter of an hour 
(5 d. 13 h. 2m. instead of 5d. 12h. 47 m.), and the eastern 
record by eight minutes (5d. 12h. 15 m. instead of 5 d. 
12h.7m.). The best day’s steaming is also reduced from 
560 to 550 knots westwards, and Check 517 to 516 east- 
wards. On the other hand, the highest average speed 
for a whole voyage (the Lucania’s in March last) is 21.77 
instead of 21.73. 

Your obedient servant, 
Lewis Brarp, 

7, Spencer-road, Coventry, April 30, 1894. 

[The figures published last week are the official and 
ee figures, as supplied by the Cunard Company. — 

LD. KK. 





REMOVING CRANKS FROM SHAFTS. 
. . To THE — ; ENGINEERING. 

1k,—In your issue of April 13, page 483, you described 
M. Rafford’s method of paiente a fee ys an im- 
properly shrunk-on crank disc. I recently had a pre- 
cisely similar accident, aggravated, however, by the crank 
shaft and flywheel being in situ, and the work most 
urgent. My foreman at once referred to the misfortune 
of its not being possible to pour melted iron over the 
offending disc boss, which process he declared to be old 
and well tried. I solved the problem, however, by drill- 
ing a j-in. gas tapping hole 8 in. up the end of the engine 
shaft, tapping the end of the hole, and inserting 3 ft. of 
Zin. tube. Up this tube and hole I passed a 5-ft. length 
of §-in. tube, connected at its outer end to a flexible water 
hose. A good fire under the crank disc, and a plentiful 
stream of water up the hole in the shaft, soon did all that 
was necessary, and the disc was removed without further 
trouble. The }-in. tube merely served to keep the water 
off the fire. 

I am, yours faithfully, 


Percy J. NEATE. 
Rochester, May 8, 1894. _ 





McPHAIL AND SIMPSONS’ STEAM 
GENERATOR. AND SUPERHEATER. 
To THE Epiror oF ENGINEERING. 

Str,—Messrs. McPhail and Simpsons’ steam generator 
and superheater being so favourably mentioned in Mr. 
Crompton’s excellent paper on the ‘‘ Cost of Electrical 
Energy ” has led me to examine the report of the same, 
published in ENGINEERING, February 16, page 244. The 
eight columns of detailed statement an the full-page 
illustration fill me with astonishment. In these we are 
— told the old story over again, how “‘ a King of 

pain and 10,000 men went up a hill and came down 
again,” only, in the new version, the hill has been manu- 
factured at great expense expressly for the accomplish- 
ment of this remarkable feat. How far up the hill the 
march extended the recent narrative doth not report, 
only that the start was from 327 deg. Fahr., and the 
return was unto 336 deg. Fahr., and the gain by the 
exercise was 4.3 units of heat upon 1213.8. According to 
the official report, the economy of this superheating effect 
was practically nil, as “ the weight of steam used by the 
engine per indicated horse-power per hour was practically 
the same, viz., a mean of 18.91 lb. in the first trial and 
18.76 lb. in the second, when the superheater was in use,” 

The whole report might have been summarised and 
greatly simplified by putting it all into one sentence, 
A boiler which was working with 1.4 square feet of heat- 
ing surface per pound of coal per hour, had its calorific 





624 


ENGINEERING. 


[May 11, 1894. 








efficiency increased 37 per cent. by increasing the heating 
surface 127 per cent. The increase of surface was from 
1.3 to 3 square feet. What is there wonderful in this? 
Nothing, but the way in which the heating surface was 
added to, and this, when we think where we are in the 
centuries, has a very solemn aspect. 

In the eight columns of printed particulars there might 
have been two lines telling us what were the tempera- 
tures of the escaping gases in each case. According to 
the figures given—and the name of the reporter is suffi- 
cient guarantee for their validity—these temperatures 
must have been about 1070deg. in the first trial and 480 deg. 
in the second trial, or 743 deg. higher than the tempera- 
ture of the steam in the one, and 144 deg. in the other. 

These numbers have been arrived at in the following 
manner: The calorific efficiencies are stated to have 
been .556 and .763. The heat of combustion + heat capacity 
of gases per pound of fuel = 12,875 + 4.714 = 2731 deg., 
a 12,723 + 4.21 = 3022 deg., the temperature effect of 
perfect combustion. Of this 7.8 per cent. was missed, or 
213 deg. and 236 deg., leaving 2518 deg. and 2786 deg. 
the calculated exaltations of temperature, to which add- 
ing the atmospheric temperatures 70 deg. and 32 deg., we 
get 2588 deg. Fahr. and 2818 deg. Fahr., the temperatures 
of combustion. 

The efficient heat was .556 x 2731 = 1518 deg., and 
.763 x 3022 = 2306 deg. Then 2588 — 1518 = 1070 deg., 
and 2786 — 2306 = 480 deg., the final temperatures of the 
gases. The final heads of temperature are, therefore, 
1070 — 327 = 743 deg. Fahr., and 480 — 336=144 deg. 
Fahr. 

The significance of these final temperatures in the 
interpretation of the experiments is evidently of great 
importance. Where the escaping gases are 743 deg. 
higher in temperature than the boiler water, there must 
surely be a simpler way of reducing the waste of heat 
than that presented as McPhail and Simpsons’ steam 
generator and superheater. The temperatures arrived at 
are according to the figures given in the report ; if these 
are incorrect, the temperatures calculated from them are 
also in error. Perhaps the author of the report will 
give us his statement from this point of view. 
EcCONOMISER, 


"| 
. 





THE MANUFACTURE OF COPPER 
SHEETS, &c. 
To THE Epiror or ENGINEERING. 

Srr,-—Will any of your readers kindly recommend me a 
good practical work on the manufacture of copper into 
sheets, tubes, bars, &c., out of cakes and ingots; also 
inform me of the names of firms who supply the plant 
required for such manufacture ? 
Iam, Sir, your obedient servant, 

H. CARLILE. 


Riga, Russia, April ES 1894, 








SAWS FOR CUTTING COPPER. 
To THE Epiror OF ENGINEERING. 

Srr,—I should be obliged if any of your readers could 
inform me, through the medium of your paper, of makers 
of circular saws arranged for cutting copper, say, 6 in. 
thick by 4 ft. long. 

Yours truly, 
H. A. Pertwer, A.M.I.M.E. 

Penbryn, Burry Port R.S.0., South Wales, 

May 9, 1894. 





JOY’S FLUID-PRESSURE REVERSING 
GEAR. 
To tHe Epitror oF ENGINEERING. 

Sir,—I have just read in your issue of the 27th ult. the 
account of the discussion on my paper on the “ Fluid- 
Pressure Reversing Gear,” read at the meeting of Mecha- 
nical Engineers last Friday, and my answers on the 
points discussed, and by your leave I should like to add a 
few words for the information of your readers, because 
towards the conclusion of the discussion, which was some- 
what lengthened, I began to fear in my answers to tres- 
pass on the patience of ~~ hearers, and hurried over some 
of the later questions, I am afraid, without complete 
answer. One of these, from the frequency of its repeti- 
tion, appeared to be considered most important—that is, 
the ibility of a. This question has from the 
first been most thoroughly worked out, and has been the 
subject of careful experiment, with the most satisfactory 
results. It must be looked at from two points of view: 
first, that there — to be no leakage ; secondly, that if 
it should exist it does not destroy the efficiency of the 
engine. With good material, and such perfect work as 
can now be relied upon, leakage in this machinery should 
not and does not exist. By employing perfect work, and 
what is equally necessary, cup leathers of the best mate- 
rial, centred and turned in the .athe, and also carefully 
centred on the rams, it results that absolute tightness is 
obtained, and this is the case in the ‘‘Sussex.” But it 
should be remembered that these rams have not to do the 
work of pump rams, always moving, but only occasion- 
ally when reversing ; that their work mostly consists only 
in supporting a static pressure. 

Secondly, if, through long wear, or by neglect or care- 
lessness, leakage occurs, this does not destroy the effi- 
ciency of the engine—first, because the fluid cylinder on 
the footplate always contains a surplus of 50 per cent. 
more fluid than is necessary, just to fill the passages, Xc., 
to serve as a “stand-by ” if required ; and secondly, be- 
cause there are provided in connection with this Selivier 
the means of refilling it while the engine is running. 
This is a process quite as simple as the refilling of the 


cylinder lubricators, which is often done on the journey, 
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and even in case of an entire burst-up, say of a pipe, as I 
have said, the engine continues her journey, with the 
only disadvantage of not being able to ‘‘ link up,” but this 
only refers to that single journey, and, from the simplicity 
of the parts, repairs are easily and quickly effected. Mean- 
while, almost any breakdown with ‘link gear” means 
total disablement. All the conditions above cited have 
been repeatedly and intentionally produced, to test fully 
the best means of meeting them ; that now it is no ques- 
tion of theory or experiment, but a fact of experience to 
rely upon. 
Davin Joy. 
17, Victoria-street, Westminster, 
April 28, 1894, 





STEAM ON COMMON ROADS. 

To THE Eprror oF ENGINEERING. 
_ Sm,—I am in entire spengeting with your able article 
in your issue of the 27th ult. You have struck a very 
meee chord, and I hope you will keep the matter 
well before your readers and the public in general. There 
can be no doubt but that the engineers of this country 
will be able to produce a practical and useful road loco- 
motive, suitable for passenger and other traffic. 

Your article has brought me back to my early days— 
about the year 1853—when Captain Morrell was desirous 
of wy small passenger road locomotive. I designed 
one for him to run at about 10 to 12 miles an hour on 
common roads. When we proceeded with it and got 
some of the parts made, we found that the authorities 
would not permit us to use it, the same being contrary to 
law. Thus the matter has been shelved for upwards of 
40 years. The importance of this question cannot be over- 
estimated, as a large trade would be opened up for the 





use of road locomotives for heavy goods traffic, also for 
medium traffic such as carriers’ vans, parcels post, &c., 
from one small town to another, and an innumerable 
quantity of light passenger road locomotives to run at 
quick speeds. 

They could be made to run almost noiselessly and free 
from all nuisance, and be under perfect control, and thus, 
as you say, accidents would be avoided. The wear and 
tear on the roads with such machinery would be greatly 
reduced, thus affording great relief to the ratepayers. 

As to economy in running, the cost of fuel and lubrica- 
tion, upkeep, and interest on capital would be so low 
that those unacquainted with it would hardly believe. It 
could certainly be done very well under a penny per mile, 
and since the engines could be very neatly designed, and 
the engine re properly covered up, most persons using 
them would soon become acquainted with them and be 
able to work them without having an attendant. There 
is a great field for these engines, and that they would 
eventually supersede horse traffic is, as you suggest, 
almost certain. 

I sincerely trust that the competition (promoted by the 
ae peta of the Petit Journal in offering prizes for the 

t types of these engines) will stimulate this business 
and bring it before the public, and thus, so to speak, 
educate them in the way of using them. 

Whilst the Continental towns are going ahead we are 
at rest in England, simply through an error in the law. 
It certainly does seem a great pity that a manufacturing 
country like England should be so handicapped as it is 
by prohibitory laws, not only in the use of road loco- 
motives, but in other things also. 

Yours faithfully, 
JaMES PAXMAN. 





Colchester, May 1, 1894, 
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MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE Eprror oF ENGINEERING. 

S1r,—I have followed with interest the correspondence 
regarding military engineers and civil employment. As 
a Royal Engineer officer of considerably more than 20 years’ 
service, I should like to make a few remarks on this sub- 
ject. Allow me to lead off by stating that I most warmly 
sympathise with the civil engineers, and cordially agree 
with the views expressed in their letters. The officers 
of the Royal Engineers may be placed roughly in two 
classes, the ‘‘ military engineers” and the *‘ amateur 
civil engineers,” the latter, by far the larger class, includ- 
ing all officers in the Indian Public Works and in civil 
employment at home. The ‘military engineers ” 
are the men who would be soldiers pure and simple, 
who enter the Army to be soldiers and not ‘‘ Jacks- 
of-all-trades.” These men, often at considerable pecu- 
niary sacrifice, stick to the troops, field companies, 
fortress companies, and to the Indian sappers and 
miners. They are usually keen soldiers and sportsmen, 
men who, by their constant contact and association with 
soldiers, are ‘‘up to date” and in touch with the rest of 
the Army. Men of this class would utterly repudiate 
Colonel Bucknill and ‘‘ Ubique” as their spokesmen. 
The ‘‘ amateur civil engineer” class is derided not only 
by civil engineers, but by the whole Army, and usually, I 
regret to say, with great reason. Here we have the slack 
and slovenly individual to whom parades and uniform are 
an abomination. It also includes many men who, by 
natural bent and inclination, are civil engineers, and who, 
with proper early trainirg, would doubtless shine in that 
line. Lastly, it includes the officers who seek civil 
employment and the many ‘‘fat berths” in order 
to make money. These officers usually have mar- 
ried young, and have saddled themselves, with a glori- 
ously reckless imprevidence, with large families. 
These ‘‘ amateur civil engineer officers” should be got rid 
of. They are no credit to the Army. Certainly they do 
not shineas civil engineers, owing to their want of proper 
training. The fact is that the time is rapidly approach- 
ing when the unwieldy and expensive corps of Royal 
Engineers will have to be thoroughly reorganised and 
reduced. Chatham should ba abolished utterly and for 
ever. That curious amphibious creation, the ‘‘submarine 
miners,” should be suppressed, the work being given to 
the Royal Navy. An entirely civil Royal Engineer De- 
partment should be created, composed of properly trained 
and qualified civil engineers and civilian clerks, &c. This 
Royal Engineer Department should undertake all bar- 
rack work, fortifications, and survey. All officers now 
holding civil employment of any nature whatever should 
be retired at once, and a rule made that no Royal Engi- 
neer officer should be allowed to take such employment. 
Lastly, the military engineers should comprise the 
troops, field companies, and ‘‘ pioneer battalions.” The 
officers of these would be trained at Aldershot, and would 
always remain with the same troops. The Royal Engi- 
neers’ list of officers could then be cut down to very 
slender proportions. There would be an enormous saving 
to Government. As to the work of the Royal Engineer 
Department, it would be done cheaply and efficiently by 
men whose great merit would be that they were not 
‘* Jacks-of-all-trades. ” 

Tam, yours truly, 
A MILitary ENGINEER, 





To tHE Epiror or ENGINRERING. 

Srtr,—I have been much interested by your recent cor- 
respondence on the subject of the incapacity of the Royal 
Engineers. Not long ago a couple of Blue-Books fell into 
my hands, containing an account of charges brought 
against the Board of Public Works, Ireland, by the Royal 
Engineers and the Army Medical Service, according to 
which they would have had it appear that the Royal 
Hibernian Military School in the Phcenix Park, Dublin, 
was in a disgraceful sanitary condition, that the architect 
of the Board of Works was beneath contempt, and 
that 44 cases of typhoid fever had broken out. The 
Board of Works, in whose charge the buildings were, 
resented the charges, and hinted that the military would 
be better occupied in minding their own business. The 
latter, in consequence, resorted to agitation, and the 
governors of the school, who are largely composed of both 
corps, and presided over by the Commander of the Forces, 
wrote their tale of woe to the Irish Government. The 
latter, in an ill-advised moment, without even consulting 
the Treasury, appointed a Royal Commission of physi- 
cians, architects, and civil engineers to adjudicate on the 
alleged sins of the civil Board. The Commission (will it 
be believed ?) contained one of the Army Medical Ser- 
vice, who led the attack on the Board of Works! 
This Commission met some 20 or 30 times, called wit- 
nesses, made inspections and analyses, and generally 
made extensive inroads into a good 1000/. of the tax- 
payers’ money. But what came of it? Parturiunt montes 
et nascitur, &c. A glance at the report of these gentle- 
men shows that they found that, instead of 44 cases 
of typhoid fever, as diagnosed by the Army Medical 
Service, there was only one, and thatdoubtful. 0 patria / 
O mores ! A Royal Commission sitting for a month on 
an epidemic which never took place! But of course it 
was hushed up, and as yet there have been no nasty ques- 
tions asked in Parliament. The Commission also found 
that the boys were insufficiently fed and clothed, and that 
nearly double the number of boys for which the buildings 
afforded accommodation had been crowded into them, 
matters which the governors alone controlled. Little 
wonder that the boys suffered at times from febricula, 
that most convenient medical je ne sais quoi. Febricula 
or not, the school would seem to be one of the healthiest 
in the three kingdoms. 








Any engineer or architect who wishes for a bit of racy 
reading should obtain the first of these Blue-Books and 
read the reports in parallel columns. To judge from its 
pages, the architect of the Board of Works must have 
been very nearly calling out the commandin Ly ts Engi- 
neer, and his retort is very pretty reading, but decidedly 
rough on the man of war. Some choice statements and 
counter-statements are recorded in its earlier pages ; for 
example, the febrile outbreak—which, by the way, I was 
told by a non-commissioned officer of the school, whom I 
since met at the Duke of York’s School at Chelsea, occurs 
annually after Hallow Eve (!)—was rashly attributed to 
the prevailing winds from the neighbouring irrigation 
field, but the Board of Works took the trouble to ascer- 
tain the wind record from the Ordnance Survey Office 
close by, and found not only that the field was not in the 
direction of the prevailing winds, but that the wind had 
blown another way for a month before. Again, it was 
said that the water supply was taken from some Slough of 
Despond, and the waters of the slough were analysed and 
a dreadful report obtained from Netley for the annihila- 
tion of the Board of Works, but it turned out that the 
water supply was drawn from quite another source. It 
was stated that the irrigation field was not sub-drained 
and lo! the Board of Works raised the sod and displayed 
the customary network of field pipes, with a copius outfall 
to the Liffey! It was said it was waterlogged, and lo! the 
Board of Works showed that it grew little but nettles and 
upland grasses. It was said that foul smells came from 
this field, and yet the governors kept a pigstye under 
their noses that could have given points to a Parsee 
cemetery ! and so forth. A Royal Engineer, as the late 
Colonel Coddington used often to say, is a ‘‘ choice 
blend ; an indifferent soldier [I have often seen them with 
their sword-belts put on the wrong way], a bad engineer, 
and a worse architect.” How the public can possibly 
expect a man to be an engineer and an architect, who is 
trained as neither one nor the other, is one of those 
mysteries that have yet to be solved. What choice tales 
could be unfolded by those ‘‘ ghosts of the Royal Engi- 
neers,” the civil surveyors of the War Department, whose 
very existence turns the corps into a laughing-stock ! 

Is it true that a Royal Commission was recently ap- 
pointed by the Irish Government, costing nearly 1000/., to 
investigate the causes of an outbreak of typhoid fever at 
the Royal Hibernian Military School in the Phcenix Park, 
Dublin, which never occurred, and that the Commission 
would never have been appointed but for the extravagant 
statements of the Royal Engineers and the Army Medical 
Department? 

Is it true that a firm of architects are annually paid 
large sums to design buildings put up by the Royal Engi- 
neers, the latter being incompetent for such work, and 
that such payment is accounted for in a misleading 
manner with the object of concealing the facts from the 
public ? 

The fact is that the whole Royal Engineer corps 
is a disgrace to the Army and to the country, and the 
sooner a Royal Commission is appointed, consisting of a 
few sensible field officers, to inquire into the means adopted 
for teaching them their own business and keeping them 
to it, instead of meddling in civil administration, archi- 
tecture, and civil engineering, of all of which they are 
colossally ignorant, the better it will be for the Army and 
the country. The one or two brilliant exceptions afford 
the best possible proof of the rule. Why was Cooper’s 
Hill College established, if not to supply the Indian 
Public Works Service with a staff of engineers who knew 
their business, on account of the deplorable mistakes that 
had been made by Royal Engineers who neither knew 
their own business nor that of any one else—men who, not 
content with leaving the brand of their incapacity upon 
colonial enterprise, come home to dun the Government 
and the Treasury for the loaves and fishes of the Civil 
Service? The appointment of Mr. John Rigby over the 
heads of the military officers at the Government Small 
Arms Factory at Enfield, may be taken as evidence that 
the Government are beginning to see through the hollow- 
ness of the pretensions of all military technical experts. 
The best soldiers in the Army, including Lords Wolseley 
and Roberts and Sir Evelyn Wood, are beginning to see 
that if officers of all branches of the Army are not con- 
stantly employed in peace in learning what is required of 
them in war, as are all German or French officers, there 
will be a rude awakening some day, and if the editor of the 
Broad Arrow is in earnest about this matter, which to his 
credit he has recently countenanced, let him agitate for 
a Bill to discontinue the disastrous practice of employing 
soldiers on civil affairs—whether more disastrous for the 
soldiers or the affairs it would be difficult to say. 

Yours truly, 
Op INDIAN. 
To THE EpiTor oF ENGINEERING. 

Srr,—I was rather amused at reading a letter in your 
issue of March 23 signed ‘‘Ubique,” who has favoured 
us with his views on a mueh-vexed question. 

I do not wish to be hypercritical, but if the letter is a 
genuine one do you not think some of his statements in- 
volve some very tal/ assumptions? May I ask him what 
are the particular cases in which civilians have failed, 
and who wishes to hold up the splendid corps to which he 
belongs to derision? Isit also an acknowledged fact that 
Royal Engineer officers are infinitely superior to civil 
engineers in general attainments, and specially in science, 
where no one can compete with them? In his next - 
graph ‘‘ Ubique” gets still more out of his soundings 
when he touches the question of pay and emoluments, 
May I, with your permission, leave him there, and come 
back to the region of facts ? P 

There is in this land of Inda railway line known as the 
B.B. and C.I. Railway, and for this line a certain distin- 
guished colonel, who put ‘‘ R.E.” after his official designa- 








tion, worked out a whole series of type drawings for the 
viaducts, large and small. His chef @euvre was the 
Nerbudda Bridge, 75 spans of 60 ft. each over a tidal 
river, where failure was endemic; the cast-iron columns 
were perpetually being corroded and destroyed by 
chemical action of the waters of the estuary, or were 
being scoured out by every spate or flood in the monsoons. 
Was it not really a grand conception ? and it was after- 
wards officially admitted that ‘‘ the depth of the columns 
below bed of stream is not in all cases proportioned to their 
height above ground.” The feats of engineering, as in- 
stanced in the Nerbudda, Bassein, and Viturnee viaducts, 
must have cost the company and the Indian taxpayer a 
good round sum. 

There was, once upon a time, at the head of the Depart- 
ment of Public Works, a very exalted official, a polished 
gentleman, a finished scholar, linguist, and archeologist, 
who had constructed buildings of all sorts, canals, small 
bridges, and many miles of kankar roads ; he, too, signed 
himself ‘‘A. B. C., Col. R.E.” One of our trunk lines, 
standard gauge, was being constructed. The company’s 
engineers, men who had gained experience in England 
America, Brazil, Egypt, Russia, and elsewhere, wante 
the well foundations to be carried down over 70 ft. below 
the bed of the stream. From Simla came the fiat, ‘‘ No; 
45 ft. is ample; moreover, the enormous obstacles to be 
encountered in undersinking to a depth below 45 ft. would 
be prohibitive.” Of course, the poor civil engineers had 
to say jo hukm, like the Aryan brother does when you put 
down your foot. One bright starlight night a driver, as 
it is said, ran through a double gate, over some fog signals, 
and took his engine, tender, two brake vans, a first, a 
composite, a third, and a mail van into the classic waters 
of the Bias, because the wretched abutment and some of 
the piers, together with the superstructure and road, 
declined to develop anything but unstable equilibrium 
under the conditions of a scour near 50 ft. deep; it was 
very perplexing, no doubt, but a Panjab river when it 

ets the bit between its teeth in July, August, or 
eptember, has very little respect for any Royal Engineer 
theory, however transcendental. 

Once upon a time, at a charming place called Saugor, in 
order to give proper accommodation for my friend Mr. 
Thomas Atkins, the Government of India decided to build 
some palatial barracks, double-storeyed buildings. When 
Mr. T. Atkins was invited to take possession, he found there 
were no ladders or staircases which would enable him to 
get up-stairs, and, to add to his embarrassments, the ques- 
tion of compressibility of soil had not been studied ; and 
(will you actually believe it?) the abominable barracks 
refused to stand, and poor, stupid, perverse T. Atkins 
refused to live in them. Of course the Government, like 
a lion in its wrath, turned and rent its servants, reducing 
by two grades a colonel Royal Engineer, who was also a 
superintending engineer, but to make up for its passing 
fit of bad temper at once translated him to the post of 
consulting engineer, Lahore, for railways ! 

Once upon a time the Government, with a Russian 
scare on, wanted to complete a frontier railway. Sir 
Theodore Hope, the Minister, decided that Royal Engi- 
neer Officers were to construct it. Without a single 
exception, not one of them had ever laid out a curve in 
his life; you might as well have discoursed in double 
Dutch as to have asked any one of them to tell you what 
was meant by a 1 in 10 crossing, and the little fox- 
terrier now under my chair would have given an equally 
correct answer had he, or any one of the officers employed 
on the line, been asked the difference between a stuffing- 
box and a big-end of a connecting-rod. 

It was not their fault ; highly trained, liberally educated 
English gentlemen, members of a magnificent corps, they 
knew nothing of railway engineering, they did their level 
best, but under impossible conditions failed; the road 
when finished was a masterpiece of railway engineering, 
impossible curves, impossible grades, viaducts with water- 
—_ five and six times in excess of actual requirements, 
and our rolling stock almost knocked to pieces owing to 
defective alignment and the way the load was put in. 

Who was responsible for the P.N.S. Railway and Raj- 
putana Railway being constructed on the metre gauge? 
and how much mile for mile did the former line cost by 
the time the first train worked into Peshawur canton- 
ments? Who was responsible until the last few months 
for allowing L class locomotives to run over the un- 
strengthened girders of the N.W.S. Railway viaducts, 
aforesaid girders being designed for light 20-ton loco- 
motives? The L class weigh 64 tons ! 

Did you ever hear in England of a proposal once made 
(it actually appeared in print) bya major Royal Engineers, 
a deputy consulting engineer, in order to obviate the dis- 
advantages due to break of gauge, and so preclude the 
necessity of transhipping goods at junctions, where the 
hybrid metre ran into the standard gauge? It was a 
brilliant conception, and I do not think for originality of 
design it could be surpassed. : 

Two metre-gauge wagons, width of bodies only 5 ft., 
were to be run on to a standard gauge platform wagon 
fitted up with two lines of track. The drawings (?) which 
appeared were decidedly deficient in detail, and the 
inventor was discreetly silent as to how far, and to what 
extent, broad gauge stock was to be modified, I might 
almost add sacrificed, to meet the requirements of metre- 

uge traffic; and his concluding remarks were, ‘‘ It would 
- well to make the bodies of metre-gauge wagons remov- 
able, the bodies alone would then be sent on to the broad 
gauge line.” : 

As this gentleman was a deputy consulting engineer at 
the time he aired his theories, I presume the Government 
of India Secretariat, Department of Public Works, must 
have satisfied itself as to his qualifications, his ability to 
control railway working, and on what grounds he based 
his claim to lay down the law to traffic m ers or loco- 


motive and carriage superintendents who had grown grey 
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in the profession. I do not wish to be invidious or write 
in a carping strain. I havea profound admiration for 
the Royal Engineer corps; it is a magnificent service, 
second to none in the world. I, too, can recall the names 
of many gallant men—Pasley, Burgoyne, Jones, Abbott, 
Gordon, Cautley, Cotton, Durand, Sturt, Dyas, Crofton, 
Sabine, and others too numerous to mention—who, in 
war and in peace, in England and all the world over, have 
nobly sustained the fame of their country and corps, and 
in soldierly devotion and professional attainments yielded 
to none ; men who would have been an ornament to any 
age or any country ; but when ‘* Ubique ” indulges in tall 
talk, and rants about civilian failures, he would do well 
to adhere to facts. I am quite prepared to admit that 
Royal Engineer officers should have a good insight into 
general practice, in addition to a perfect knowledge of 
their own military duties ; but when they are to invade 
domains outside the range of military engineering they 
have no right to consider themselves specialists, 
I have the honour to bs, Sir, 
Your most obedient servant, 


P.Q. R. 








THE INDIAN PUBLIC WORKS 
DEPARTMENT. 
To THE EDITOR OF ENGINEERING. 

Sir,—After along labour, the Indian Government and 
the Secretary of State have been delivered of a scheme 
for the reorganisation of the department, which was to 
compensate the Cooper’s Hill men, who have been so 
—_ ly deceived, and make everything smooth for the 

uture. 

The parties most concerned do not, however, seem to 
have welcomed this scheme with the rapturous gratitude 
which the India Office doubtless expected ; only some 
30 engineers having retired out of a total of 110, who, being 
in excess of the cadre, cause a hopeless block in pro- 
motion. 

But the most conclusive testimony to the value of the 
Government arrangements for — the Public Works 
Department happy and contented, isthe news that reaches 
us from India that a Committee has been appointed to 
consider the question of the employment of Royal 
Engineers in the Military Works and the Public Works 
Departments. 

he Military Works was once a branch of the Public 
Works, and the manceuvres of the military members, who 
used to dodge about from one to the other, were long a 
source of complaint by the civil members of the Public 
Works, who found themselves superseded, often by men 
who had no experience whatever of the work they pre- 
sumed to guide. One of the most flagrant instances was 
the appointment to the post of Director-General of Rail- 
ways of a Royal Engineer who had been an accountant, 
a military works engineer, and other things, but who had 
no experience on railways. 

For some years past the Military Works Department 
has been separate from the Public Works Department, 
but the latter is still open to Royal Engineers. The 
Military Works form part of their military duty to which 
they can be ordered, but they volunteer for the Public 
Works Department where it is desirable to employ them 
in time of peace. 

Of late years, however, young Royal Engineers have 
shown a Gisinclination to enter the Public Works Depart- 
ment, and the percentage of establishment cost of the 
Military Works has been very heavy, so that Government, 
not quite knowing how to employ the full force of Royal 
Engineers, which is notoriously in excess of any possible 
war requirement, have appointed this Committee. 

Tt will thus be seen, that although the Royal Engineers 
enjoy certain privileges of pay and pension over the 
Cooper’s Hill men, yet they will not enter this very much 
improved department, because they havea chance of seeing 
it as itis, and do not enter blindfold, like the Cooper’s 
Hill men. Intending candidates for Cooper’s Hill will do 
well to make a note of this fact. 

In former years it was one of the numerous complaints 
of the civil engineersthat the Royal Engineers arrogated 
to themselves all the plums of the department, and left 
the civil engineers to do all the hard work. The Royal 
Engineer was principally found in accounts, in secretariat, 
in the consulting engineer’s office, and in railway manage- 
ment—in any place, in fact, that only required a good seat 
in an armchair. 

Now that favours are more impartially distributed, the 
Royal Engineer who enters the Public Works Depart- 
ment has tc take the chance of being sent out into the 
— to undertake laborious and not very interesting 
work, and as the fallin the rupee has spoiled the prospects 
of “ continuous Indian service,” he, not unnaturally, pre- 
fers to disport himself in a station in the Military Works 
Department, perhaps in the hills, during the term of ser- 
vice he is obliged to put in in India. 

Promotion also is better in the Military Works, so that 
at present, if a young Royal Eng’neer volunteers for the 
Public Works Department, it shows that he is willing to 
forego several advantages and work seriously, but only a 
few care for this self-sacrifice. 

It is not very clear what this Committee can do. To 
grumb'e at the cost of Military Works establishment seems 
unavailing. Ifthe officers have to be employed, the annual 
charge must be met somehow; and if there areno barracks 
being built and the percentage of establishment rises, it 
may be a subject for congratulation as regards the whole 
——. 

hat they can do to render the Public Works Depart- 
ment more attractive is not quite clear, considering that the 
Royal Engineers already possess advantages in pay and 
pension over the Cooper’s Hill men, in spite of the 
assurances of the Secretary of State that they were to be 
put on a level. 





If they should seriously propose to revert to the old con- 
dition of affairs, where the Royal Engineers had all the 
wer and the civil engineers all the work, in order to 
induce Royal Engineers, who do not care to work, to 
enter, more will probably be heard of itin England. __ 
Meanwhile it is well that candidates for Cooper’s Hill 
should remember that Royal Engineers, who could, by 
entering the Public Works Department, get more pay and 
nsion than they do, carefully keep away after they have 
ad the opportunity of inspecting the aaueeea . 





THE GRAFTON HIGH-SPEED ENGINE. 
To TUE Epitor oF ENGINEERING. 

Srr,—In the discussion on Grafton’s engine, reported 
in your issue of the 27th ult., Mr. Arthur Rigg makes 
several statements which invite criticism. I think he ex- 
egpeeine the loss caused by reciprocations of the pistons 
of high-speed engines. Alluding to the Willans engine, he 
says the air buffer serves ‘‘as an almost perfectly elastic 
spring to use the waste energy from bringing a piston to 
rest, for accelerating its return ;” butit is evident the main 
object of the air buffer is to maintain the constant thrust 
principle, and it is not used to absorb the “‘ waste energy” 
of the downstroke, yet the brake horse-power of the engine 
when loaded is 90 per cent. of the indicated horse-power. 
Mr. Rigg says, ** It was a popular notion that compression 
of exhaust represented an economy of power, but a very 
little consideration showed this to be quite a delusion.” 
Does he mean an economy of power per pound of steam, or 
for a given diameter of cylinder? If the former, I disagree 
with him. With 60 lb. absolute initial pressure, two to 
three expansions, non-condensing, and a clearance equal 
to one-eighth the volume swept by the piston, I estimate 
the loss, without any compression, would be nearly 10 per 
cent., but be less than half that amount with even mode- 
rate compression (the terminal pressure being the same). 
The difference between one-eighth and one-sixteenth 
clearance, with compression in each case, should not 
| exceed 3 per cent. The clearance in Mr. Willans’ ex peri- 
| mental engine wasabout one-fourteenth for thelow- pressure 
cylinder, including the trunk clearance, but I never heard 
him claim the chief economy of his engine as due to this ; 
in fact, the trials he made prove, I think, that the steam 
distribution and drainage of water, as affecting initial con- 
densation, were of far greater importance, and the same 
will, no doubt, apply to the Corliss engine. I admire 
Mr. Rigg’s revolving cylinder engine as an hydraulic 
engine, but as a steam engine how is the water drained 
out of the cylinders? 

I am, yours truly, 
Bradford, May 2, 1894. ArTHUR F. Scort. 





CAPITAL AND LABOUR. 
To THE Epitor or ENGINEERING. 

Srr,—The subject of capital and labour is one of the 
most momentous that can come within the purview of any 
person in any civilised State at the present time, and we 
therefore cannot be surprised at the wonderful amount of 
interest displayed in the discussion in the columns of 
ENGINEERING. The letter of ‘Civil Engineer,” in the 
issue of April 27, puts the case of the professional man, 
who is earning a small but comfortable income, very well 
But, surely, his was a very ex parte statement. Capital 
has done much for the world in the past. It has done it 
in the expectation that it would benefit by what it did 
in the future, and we may ask pertinently, ‘‘ Who is a 
capitalist?” To ‘‘Civil Engineer” Mr. Vanderbilt 
seems the great example; but one of the unemployed. 
with nothing a week, would not be apt to draw much of a 
distinction between ‘‘Civil Engineer” and Vanderbilt 
himself. They each wear black coats and have a dinner 
aday. Further, each of them knows where the dinner 
a day will come from. 

We may well speak of the “‘ tribute that labour pays to 
capital,” but we must remember that we are all capitalists, 
or hope to be. ‘‘ Civil Engineer” does not always want 
to remain the possessor of 500/. per annum. Some day he 
will grow old, and against that time he is saving, or ought 
tobe. In respect of his provision for old age or for the 
endowment of wife or children, he isa capitalist, and the 
wave that sweeps away Vanderbilt will swallow his little 
heap also, The uprising proletariat will not discriminate 
between the legitimate (as the person who saves it con- 
| siders it to be) provision of the professional man and the 
| vast accumulation of the financier. 
| But will it ever be necessary that the financial chaos, 
| hich all your correspondents seem to assume as inevit- 
|able, come at all? Is not Nature working out her own 
remedy ? 

“The mills of God grind slowly, 
But they grind exceeding small.” 


The business plant is of the tenderest nature. A very 
slight coldness chills and blights it. One is apt to think 
that the present terrible depression in trade, which is not 
Sr unnoticed in engineering circles, is due as 
much to the labour difficulties as to the Baring crisis. I 
have suggested already that ‘‘ Civil Engineer” is himself 
a bloated capitalist. It would not be difficult to show that 
the working man who joins a co-operative institution is 
himself of the hated class, and that every one except the 
thriftless and the drunkard or the criminal is tarred with 
the same brush. Is thrift to be discouraged? Who is to 
discriminate between the capitalist and the saver? 
Vanderbilt may consider millions a very poor provision 
for his children, whilst for ‘‘ Civil Engineer’s ” children 
thousands would be a competency. 

The whole matter is of the most intricate kind, and it is 
easy to pick holes in other persons’ arguments, whilst itis 
hard to say anything which may not be open to criticism. 
Yet it seems that if the tribute were destroyed, every one 
would be reduced to labourer’s wages. at would be 














something under five hundred a year. It is also doubtful 
if such an upheaval would not, in an artificial state of 
society as ours, make many respectable persona die of 
starvation with gold in their hands. We have to import 
three-quarters of our food, and if all were equal, who would 
stoke? All would be on the bridge. ‘ 

But Nature is slowly answering all these difficulties. 
The capitalist is Sage being deprived of all the return 
on his capital. We need not go back to Roman times, 
when the usual rate of interest was something which 
would make the mouth of the advertising money-lender of 
to-day water. We need not even go back to the rate paid 
on the earlier national debt of this country. Look merely 
at the rate received on good investments by our grand- 
fathers, and we shall see that the last thirty years has, by 
the increase of capital, reduced the rate of interest by 
some one-third. This will go on unless some terrible war 
take place, and it will be found that the wealth, however 
well bestowed, grows of its own motion less valuable to 
its owner. Meanwhile it is benefiting trade in keeping 
many industries going, as I will not now stop to prove. 
Unless some of the inhabitants of the earth were of the 
class ‘‘Civil Engineer” cavils at, we may be sure there 
would be no demand for many of the appliances whose 
construction find occupation tor him and those whose 
labours he directs. 

Benepict W. Ginssurc, M.A., LL.D. 

12, King’s Bench Walk, Temple, April 30, 1894, 





To THE EDITOR OF ENGINEERING. 

Sir,—The fight waxes warm, and the defence single- 
handed is rendered difficult by the number of the blows 
and the confusion of the mélée, not by the force of any 
single attack. 

**Civil Engineer” recommends a better organisation of 
industry, combined with organised robbery from the 
people who have, by those who have not. He scorns the 
idea that the needs of a community can be properly ad- 
justed by the unco-ordinated action of its several units 
working for their own advancement to supply demand, 
and adds that the Forth Bridge could not have been built 
in this way. There is, however, no reasonable analogy 
between the building of a bridge and the formation of a 
community. The latter is a thing of life fully as much 
as the living things that compose it, and it has been de- 
veloped similarly and during the same periods of time. 
Like man, its every action is centred in and springs from 
living forces, and the endeavour of every community to 
direct these forces with the maxima of intelligence and 
efficiency results in another analogy with man, viz, 
the concentration of intelligence and of power in 
the head of the people — in the governing classes. 
Ability is, and has been ever, so highly valued, that 
these classes are continually recruited by the best 
from those below, and, although less easily observed, 
the unfitted are as constantly and surely falling to their 
proper positions. ‘Civil Engineer” would organise 
everything — strait - waistcoat everybody — feed them 
with Government porridge through Government spoons 
—house and perhaps even breed them in Government 
barracks, and substitute numbers for names. For this is 
the only logical outcome of the organisation faddists, who 
(like him) have no respect for property or for private 
enterprise. 

Once commence their system of drill and robbery, and 
it is quite impossible to draw the line logically anywhere 
short of rank communism. 

The great Teacher of love and charity declared that the 
poor would always be with us. He recognised that an 
unequal division of wealth is inevitable. Who can doubt 
it? The rights of property form the foot and root of 
civilisation ; without them, enterprise (the special cha- 
racteristic of the English race) would die. 

Any attack on these rights is an attack on freedom, 
and an attempt to subvert the natural law of the survival 
of the fittest. Trades unions already succeed in fetter- 
ing the free actions and rewards of the best workmen. 
The death duties already seize a portion of inherited 
wealth, and it is proposed to seize more. The same 
levelling idea governs the two cases and others like them. 
But do what you will—trees grow higher than the grass, 
and strong men overtop their fellows. Mr. Hanssen 
tackles the matter in an algebraic form, but his division 
of the annual payments to capital into rent and interest 
is fanciful and cannot be practically applied. A farm 
forms quite as perfect a sample of the action of capital 
and labour as a mill. An investment in realty should 
be treated by the State in precisely the same manner as 
an investment in any other security, and betterment in 
land is a perfect parallel to betterment in a gold mine, 
where the shares are not held by the workers. If there 
be any bottom to this betterment craze, which seems to 
exercise some _—_ so greatly, and especially your 
Glasgow correspondent, there should surely also be worse- 
ment —in which event the country should repay to 
the Essex landowners the vast depreciation which has 
been caused by free trade and the abolition of the corn 
laws. The planters in Jamaica were paid for their slaves 
when we freed them, but we ruin our home planters and 
mock them. Perhaps Mr. David Macdonald will help 
me out on this worsement question, and I shall await his 


reply with some interest. 
Yours ae 
April 30, 1894. . T, BuckKNILL, 


To THE Eprtor oF ENGINEERING. 

Sir,—After aclose perusal of the above correspondence, 
allow me to express the pleasure I feel at the scientific 
manner “Civil Engineer” deals with this matter. This 
is exactly the way in which it must be discussed if any 
solution of the problem is to be attained. It is a science 
as exact as any existing, and, like all sciences, is based 
fundamentally on very simple laws. It is a science most 
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important to the welfare of the people, at the same time 
little understood and much ignored. , 

Tf capitalism is the saving grace of modern times, how 
is it it is so signally failing in America? With enormous 
concentration of capital, they are face to face with indus- 
trial disorganisation on an alarming scale. Both have 
risen together in equal ratio and with giant strides. 
What then is fundamentally wrong with capitalism? 
First to define the rule on which it is based, a current 
phrase, I think, covers it: ‘* Do, do, do; always be up and 
doing; never mind who you do, how you do it, or when 
you doit. Sleeping or waking, dosomebody.” Thiscreed 
is bred in us. Not so bluntly, perhaps, but the best of 
fathers feels no shame in recommending his son to study 
the life and methods of self-made men—men who start 
life with a shilling and die with a fortune. If you start 
with a shilling, use it to do some one out of a penny, and 
so make it 134°; keep to this course if you can, and you are 
a made man. We all act on this basis, down to the thrifty 
worker who puts a sovereign in the Post Office, and at the 
end of the year does some one for sixpence. Some are so 
clever at it, that without the slightestreturn they ‘‘do” the 
community for a fortune; others have to make some 
return; while many do not even have the chance of being 
done,” and, consequently, are ‘“‘unemployed.” This is 
an unhealthy position, and we should not be surprised we 
have such diseases with us as anarchism, strikes, panics, 
dire poverty, &c. These are the sharp rebukes we receive 
for violating natural laws. We cannot expect figs from 
thistles. 

It would be presumption for any one person to lay 
down the rule we should act upon, but I may give an 
opinion. Every person is entitled to every particle of 
wealth produced by himself, much or little, no more, no 
less. If he receives more, some one is so much the worse 
off; if he receives less, he is the sufferer. This, no doubt, 
will be treated with somederision. Sobeit. Those who 
live longest will see most. Within the compass of a letter 
it would be idle to attempt to draft this rule into a work- 
able scheme. I will conclude by saying it is workable and 
it is just. By it the unemployed question would be cured 
for ever, and every man could work as long as his own 
necessities require, whether 18 or eight or less hours, and 
this without injury to any one. 

Yours faithfully, 


May 2, 1894. FF... W. 
To THE EDITOR OF ENGINEERING. 

Sir, — Your correspondent A. Hanssen evidently 
belongs to that section of the community who are pos- 
sessed of only one idea. It would = too much of 
your valuable paper to follow him through his long rig- 
marole. He says, ‘* All engineers know that as soon asa 
certain piece of land is required for public works, the value 
israised, sometimes from 10s. per acre to about 101. Any 
unprejudiced person must see that the whole question of 
foreign competition is a question of cheap rent against 
high rent.” A. H. fails to see that the land rent, even 
taking his own statement as correct. is a mere bagatelle 
of the expense incurred in the building of a factory. 
Let us suppose an engineer requires the said acre of 
ground, and on it puts up a factory at a cost of 
30001. Fifty years ago, when I went to the building 
trade, workmen were paid 34d. per hour; now they receive 
at least 74d. per hour. This increase in the price of labour 
means that a factory which now costs 3000/. could formerly 
be built for less than 26007. What about A. H.’s 

ltry 9/. 103. in the shape of extra rent on the acre of 
and on which said factory was built? A. H. says, 
“England is the finest wheat-growing country in the 
world, but English farmers pay 10 or 20 times higher 
rents than American farmers, and therefore farming does 
not pay in England.” His one idea prevents A. H 
from seeing that various causes account for American 
wheat being so cheap. The soil in America is not 
exhausted by centuries of cropping, and it costs the 
American farmer little or nothing for manure, whereas 
the English farmer can only get a good crop by 
the use of expensive fertilisers. In America the 
farmer has great stretches of land on which steam and 
labour-saving machines can be conveniently used, and he 
can raise larger crops of wheat with comparatively fewer 
hands than an English farmer. Then, again, notwith- 
standing that the price of English wheat never was 
cheaper than now, farm labourers’ wages never were 
higher than at present; and further, the climate in 
America not being so changeable as in England, the 
American farmer can Prema on getting in his crop in 
good condition. There are, besides these, numerous 
other reasons why the American farmer can sell cheap 
wheat; yet, strange to say, A. Hanssen can only see 
one cause why farming, at least so he says, does not pay 
in England, namely, “high rent.” Truly there are none 
80 blind as those who do not wish to see. A. H. says 
“English workmen get higher wages than German work- 
men, but a German can get better housing for 6/. yearly 
than an Englishman can get for 20/., and ground rent is 
the cause of this difference.” Does he not see that if 
English tradesmen get high wages the rents of English 
houses must be high? A. fi. says that ‘‘ mining 
royalties paid in England is the reason why German 
mannfacturers can sell iron cheaper than English manu- 
facturers.” Did it never enter Tis mind that a German 
manufacturer gets his labour at about half the price that 
an English manufacturer pays for it? A. Hanssen 
further says, ‘‘German manufacturers can always buy 
cheap and convenient factory sites in populous districts ; 
an English manufacturer must either build a town or a 
railway of his own if he wants cheap land for a factory.” 
This is a statement that none but a prejudiced person or a 
person with only one idea could possibly make. 

T am, yours truly, 
Glasgow. J. M. 


THE COUNCIL OF THE INSTITUTION OF 
CIVIL ENGINEERS. 
To THE EpiTor oF ENGINEERING. 

Sm,—There would appear to be a desire on the part of 
many members of the Institution of Civil Engineers that, 
following the example of other learned societies, there 
should be a certain minimum number—say three—of new 
members elected on the Council annually. Would it not 
tend to harmony if the general opinion of the members 
were tested by some member of Council or corporate 
member proposing a resolution to that effect at the next 
annual meeting? 

Should the resolution be carried, the Council could give 
effect to it in any way they thought best, and perhaps as 
good a way as any would be by an agreement amongst 
themselves that the required number of vacancies should 
be created by the retirement of those who, having served 
three or more years on the Council, had during the pre- 
ceding three years received the lowest number of votes 
in their class. 

There is no doubt that a certain money value attaches 
to a position on the Council, since the list of members of 
the Institution is, of course, constantly consulted by 
solicitors when appointing arbitrators or retaining expert 
witnesses, and it is very desirable, therefore, that no 
suspicion should lurk in the mind of any member that 
the Council wishes to perpetuate the old system of ‘‘ once 
a member of Council always a member of Council,” if 
the members generally desire a change. 

Yours wae, 





To tHE Eprror oF ENGINEERING. 

Srr,—The election of the new President and Council of 
this Institution will shortly take place, and no doubt the 
same farce will again be gone through at the annual meet- 
ing—some member will get up and protest amidst general 
applause that the circulation through the Council is too 
sluggish to permit it to be adequately representative of 
the profession, and the President will reply that the elec- 
tion of the Council is wholly in the hands of the members 
themselves. 

The latter fact would undoubtedly be true if common 
action could be insured. The only way, however, to 
insure that the members may elect the Council, and not 
the Council, as for years past, practically elect themselves, 
is for the members of the Institution to discuss the matter 
fairly and freely in the public press, so that some agree- 
ment may be come to as to the election of President and 
Council. 

Probably no one on the Council, or off it, would con- 
tend that a body the size of the Institution could be really 
fairly represented unless at least three new members of 
Council, all in the active exercise of the profession, came 
on every year. The Past-Presidents represent well 
enough the ultra-conservative interests. Now at present 
there is ordinarily only one new member of Council elected 
annually, and the Council includes one gentleman between 
80 and 90 years of age, who for many years past has 
carried out no engineering work of any kind ; one retired 
lighthouse engineer, whose state of health has unfortu- 
nately for a long time past precluded his attendance at 
any meeting ; two retired Indian engineers, and one re- 
tired Naval Constructor. 

As the President stated in his inaugural address that 
he was the oldest man who had ever filled the office, no 
doubt he will not serve a second year, and there should 
be no difficulty, therefore, in the members electing four 
or five new members of Council this year if they desire 
it. However, if three were elected this year and three 
next year, a better precedent probably would be es- 


i tablished. 


We may take it, therefore, that Mr. Giles will cer- 
tainly retire, and that Sir Robert Rawlinson, from his 
great age and long retirement from the profession, and 
Sir James Douglas, from the fact that his health prevents 
his performance of any duties, would willingly make 
room for representative men in the active exercise of their 
profession. 

This would leave three vacancies on the Council, and 
three promotions on the Vice Presidents’ and Presidents’ 
lists. If the three members of Council promoted to the 
Vice-Presidents’ liss were Dr. Anderson, F.R.S., Direc- 
tor-General of Ordnance Factories ; Mr. Preece, F.R.S., 
the Chief Electrical Engineer of the Government ; and 
Sir Douglas Fox, there would, with the two existing 
Vice-Presidents, Sir Benjamin Baker, F.R.S., and Mr. 
Wolfe Barry, be five men, all constant attendants at the 
meetings and in touch with engineers generally, any one 
of whom might be selected as President and the other 
four as Vice-Presidents, and cross-voting of members 
would not matter, one man being as good as another. 

The three vacancies on the Council might then be well 
filled up by the election of, say, Sir Andrew Noble, 
F.R.S., the partner of our Past-President ; Lord Arm- 
a as representative of the great manufacturing 
establishments of the country ; Mr. Galbraith, as repre- 
senting railway engineering; and Mr. Leader Williams, 
as representing canal engineering. 

Next year we could again elect three more “‘live” men. 
Your obedient servant, 
M. Inst. C.E. 


PROFESSOR KENNEDY »v. ELECTRICAL 
TRACTION, 
To THE EpiToR OF ENGINEERING. 

Sir,—It is surely to be much regretted that, if Pro- 
fessor Kennedy, in his presidential address before the 
Institution of Mechanical Engineers, thought it necessary 
to refer to electrical traction at all, he should have done it 
so cursorily, so inadequately, and—may I add—with 
such perverse inaccuracy. 














His scathing allusion to the principle of the self-con- 
tained electrical, so-called Heilmann, locomotive appears 
to be founded on an @ priori prejudice pure and simple, 
for the same objection of repeated conversion of energy 
may be urged against any other form of power transmis- 
sion. I fear that, in common with many others who are 
swayed by similar prejudices, Professor Kennedy has 
not taken the trouble to look seriously into this question, 
much less has he, I fancy, seen the locomotive. Would 
he be very much surprised to learn that at the recent 
official trials at Havre, and notwithstanding the defective 
construction of the generating steam engine, and other 
disadvantages due to the novelty of the experiment, the 
consumption of fuel per mile was 20 per cent. less than it 
is on the Western of France express engines running at 
the same speed and with the same total train load ? 

Professor Kennedy ridicules the principle of this loco- 
motive as an extraordinary aberration; but—if he will 
forgive me a tu quoqgue—that aberration, even were it one, 
would be a mere trifle compared with the one of which he 
himself has been guilty in making the astounding assertion 
that, in electrical traction, the total average efficiency does 
not exceed 35 per cent. Surely this is either a mere conjec- 
ture, or Professor Kennedy means that 35 per cent. is the 
total Joss, so that the average efficiency is 65 per cent., 
which is nearer the mark. 

At all events, if it be true that the golden mean lies 
between two extremes, we have only to take the arith- 
metical mean of Professor Kennedy’s 35 per cent., and 
Mr. Thomas Parker’s efficiency of 88 per cent.* on the 
Liverpool Overhead Railway to arrive at a reasonable 
average efficiency of 61 per cent. Otherwise, how is it 
possible to reconcile two such paradoxical figures ? 

There are, within my own experience, at least eight 
electrical lines worked by spur-geared motors, where the 
total average efficiency ranges from 65 to 72 percent. In 
one of these cases—a steep-grade adhesion line with 8 per 
cent. grades—the guarantecd efficiency is 60, the actual 
efficiency 65 per cent. 

No less astonishing are the remarks in which Professor 
Kennedy = cable traction and compressed gas motors 
against electrical traction, to the advantage of the 
former, an assertion which is hardly worthy of the jin 
stécle, As regards cable traction, I hope before long to 
show conclusively that even this can be more economi- 
cally worked by electric motive power than by steam 
direct. And w 1 reference to gas and oil or com- 
pressed gas motors, Professor Kennedy surely does 
not seriously contend that even for ordinary tram- 
way work they possess anything like the general advan- 
tages, or can develop capt like the tractive power of 
electric motors fed from a central station? On the line 
with 8 per cent. grades already mentioned, as well as on 
another quite recently opened line on the Continent, with 
@ continuous 7 per cent. gradient, the electric motor cars, 
at an adhesion of one-eighth, run up the incline at a uni- 
form speed of eight miles per hour, a performance which, 
at equal total car-load, is out of the question either with 
steam, gas, oil, or compressed gas motors, 

Professor Kennedy’s contention would have some foun- 
dation if, instead of compressed gas motors, he had shown 
a predilection for compressed air motors, because these 
motors undoubtedly do provide a perfectly smooth and 
noiseless means of mechanical traction, free from smoke, 
odours, or conductors of any kind. Successful examples 
may be found on the Nogent tramways near Paris, and in 
an even more interesting and attractive form on the 
Berne tramway in Switzerland, of which latter line I 

ave @ full account in ENGINEERING, February 24, and 
arch 3, 1893, because the system is admirably adapted 
as the best substitute for electricity in provincial towns. 

I do not know what results Professor Kennedy expects 
from the compressed gas motors of whose “ possibilities ” 
he speaks so confidently, but the following practical ex- 
amples conclusively show, I venture to think, the com- 
parative weights and powers of vaporised oil (Conelly), 
compressed air, and electric motors, the weight including 
36 passengers : 

Weight. Power. (Grade. 
Conelly vaporised oil tons H.P. percent. 
motor plus 1 car 10 15 2.5 
Berne compressed air 


motorcar... wad 9 30 5 
Florence and Fiesole 
electric motor car ... 8 40 8 


Enough has been said to show that Professor Kennedy’s 
views on electrical and on the other means of mechanical 
traction to which he refers should be received with all the 
deference due to himself personally and in his capacity as 
President of the Institution of Mechanical Engineers, 
but should be digested very much cum grano salis. 

Yours faithfully, 
C. 8. Du Riche PRELLER. 

18, Margaret-street, Cavendish-square, W., 

May 1, 1894. 





CANADIAN Paciric RAILwAy.—The net revenue of this 
ee undertaking experienced a certain check last year, 

aving fallen to 7,741,416 dols. The corresponding net 
revenue for 1892 was 8,420,347 dols. ; for 1891, 8,009,659 
dols ; for 1890, 6,299,700 dols. ; for 1889, 6,127,836 dols. ; 
for 1888, 3,870,774 dols. ; and for 1887, 3,504,118 dols. Of 
course, in eg the company’s business last year, 
account must be taken of the extraordinary depression 
which prevailed in the United States, and which neces- 
sarily exerted some influence upon Canadian affairs. 

* Mr. Parker’s total efficiency is vitiated by his exces- 
sive electrical efficiency of 97.7 per cent. with rope driving, 
as was <ecently also pointed out by Mr. Crompton at the 
Institution of Electrical Engineers. The total efficiency 





is probably about 72 per cent, 
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INDUSTRIAL NOTES. 


Ar last we have what may be regarded as an 
authentic, although not authoritative, report of the 
Royal Commission on Labour. The provisions of the 
Act of Parliament have been disregarded in the matter 
of publication, inasmuch as the report has ‘‘ leaked 
out” before it was presented to Parliament. But so little 
interest is attached toit, that its final pronouncement has 
caused no flutter, either amongst capitalists, or in the 
ranks of labour. As regards the latter, indeed, there 
is little except disappointment. The Commission was 
heralded by shouts, trumpet-tongued ; the new men 
placed thereon were to infuse new life into the 
dry bones of labour movements. Old unionists were 
discarded, and intentionally so, for it was urged that 
they would cross-examine the new men to their dis- 
advantage. Experience was looked upon as tanta- 
mount to ineligibility. Ideas were wanted, not know- 
ledge or experience. Well, the Commission has sat 
for years; it has cost the country 50,000/. ; and it has 
published 63 reports, of one sort or another, all to 
elucidate the labour problem. Now it is asserted that 
the information collected was all known before, and 
that the matters in the reports are as so much waste 
paper. It is not quite so bad as that; but there is 
much truth in the allegation, The Commissioners 
commend voluntary conciliation and arbitration, and 
they even go so far as to recommend the Board of 
Trade Bill, which merely authorises the expenditure 
which may be incurred by the Labour Department. 
They are opposed to all Bills limiting the hours of 
labour of adult males, including the Mines Bill, and 
the Local Option Bill of Mr. Mather. They commend 
the recent extension of the Factory Acts, and the in- 
crease of inspectors, and also the appointment of 
female inspectors. They go further, and approve of 
the power to regulate the hours of labour in dangerous 
trades. They recommend that laundries shall be 
included in the Factories Acts extension. They 
deprecate socialism and collectivism, and attempts to 
deal with or fix wages. They commend trade-unionism 
and co-operation, wishing that the latter should be 
extended more on the productive side. The conclu- 
sions are very weak on the whole, even from the point 
of view of the older and more cautious trade-unionists. 
In point of fact, the report is rather reactionary than 
progressive. 

But the meagreness of the final report of the Royal 
Commission on Labour is to be corrected by the minority 
report. That, too, has ‘leaked out” within 24 hours 
of the report. But the minority report appears to be 
that of a minority of the minority, for it is signed (as 
published) by only three of the labour members. Mr, 
William Abraham’s name is not attached to it, nor 
that of Mr. Tait, the representative of the railwa 
workers. But, after all, its weakness is not so muc 
because of the signatories, or the absence of some 
names which one would have expected, as in the 
nature of the recommendations made by the three 
Labour Commissioners whose names are appended 
to the report as given to, or obtained by, one of the 
newspapers. They recommend ; (a) The explicit adop- 
tion by the Government, and of all local bodies, of 
direct public employment, whenever this is advan- 
tageous, the eight-hours day, trade union conditions, 
and a moral minimum wage. What they mean by 
a ‘moral minimum wage” can only be conjectural; 
perhaps it is meant a ‘‘ living wage,” without economi- 
cal conditions. Direct employment of labour by public 
bodies, ‘* whenever itis advantageous,” is rather vague ; 
but, in the sense stated, few will deny its wisdom, 
(b) The extension of the Factory and similar Acts to 
all manual workers in all trades, and their drastic 
enforcement in such a way as to discourage all home 
work, and absolutely to prohibit industrial oppression, 
This is a doubtful point from an industrial, as well as 
an economical, point of view. (c) Securing, by an 
appropriate law, an eight-hours day for every manual 
worker. (d) Thorough investigation and bold experi- 
mental treatment of the unemployed problem. How? 
There is no suggestion as to this point. (e) Provision of 
adequate sanitary housing accommodation for the whole 
nation, as well as honourable maintenance for all its 
workers in their old age. Those are the specific recom- 
mendations. The more general one is the substitution 
of public employment for private enterprise ; in other 
words, State employment for all, and subsistence by 
taxation, instead of wages, seems to be the beau-ideal 
of the three Labour Commissioners whose names are 
appended to the minority report. However good their 
intentions, much of the report is weak and inefficient, 
while the rest is visionary in the extreme, 


The May report of the Associated Ironmoulders 
furnishes no clue to the exact condition of trade, except 
as regards unemployed members. The number is large 
compared with the total membership, being 960 out 
of a total of 6241. But of the whole number not at work 
only 626 were on benefit, while 334 were idle, but not on 
benefit. In reality, if the whole of the members 


classed as idle were in the ranks of the unemployed 
properly speaking, it would represent 20 per cent. of 





the aggregate. But to some extent those in partial 
employment are included. A curious case has been 
arbitrated upon in this connection, Some 31 members 
claimed idle benefit, whereas the district committee 
and the executive council decreed otherwise, as the 
works did not close till the time which brought the 
members within the holiday limit. The men ap- 
pealed, but the decision was against them, though 
they had obtained four days’ pay contrary to the rules. 
The society has one strike on in the Edinburgh dis- 
trict, and some members have been excluded for start- 
ing work when the shop was closed. In other respects 
the union is prospering, showing an increase of funds. 


The condition of the cotton industries indicates a 
quiet state of trade, but with rather uncertain pro- 
spects. The spinners have about 5} per cent, out of 
work, but some stoppages are due to ‘‘ breakdowns.” 
This is regarded as the cause of the largest expendi- 
ture, and likely to increase by reason of the high 
speed of the machinery. The total number of dispute 
cases was only 11, a smaller number than usual ; and 
the number of minor accidents 38, fortunately there 
were none of a very serious character. The total 
membership, including piecers, was 16,212, which 
shows a decrease of 48 in the month. The cotton 
operatives have just formulated a programme, which 
includes the eight-hours day, amendment of the law 
as to particulars, non-contracting out of the Em- 
ployers’ Liability Act, and the fixed ratio of gold and 
silver as a medium of exchange. There is also an 
indication of possible labour representation for factory 
workers. Up to now they have never taken up this 
point, though all have admitted that Mr. Birtwistle 
would have made an excellent representative. 





The 34th annual report of the London Trades Council 
shows that there has been a decrease in the aggregate 
number of members represented, though the number 
of societies affiliated is larger. The decrease is at- 
tributed to the decrease in membership of some of the 
unions. The year was a busy one, there being 15 
general delegate meetings and 28 executive meetings, 
or 43 in all, besides which there were demonstrations 
and deputations of various kinds to the Government, 

ublic authorities, and other bodies. Among the new 

dies affiliated are to be found life assurance agents and 
bill-posters. The 15 new societies added only consist 
of 2197, or a fraction over 146 members to each society 
on the average. The report deals with the various 
matters relegated to it, such as the organisation of 
labour, assistance to trades, Government contracts, 
Arsenal and Dockyard labourers, trade congresses at 
Belfast and Zurich, eight-hours demonstrations, federa- 
tion, technical education, and, chief of all, the law 
case of Temperton v. Russell, which is to be carried to 
the House st laeke at great cost. For that case 13000. 
more was still needed at the date of the report. The 
case of Temperton v. Russell is a curious one. A firm 
of employers won, in the Court of Appeal, a verdict of 
damages to the extent of 250/. against the officers of a 
trade union for advising their members to refuse to 
use material coming from what they deemed an 
unfair firm. The firm claimed 1000/. damages, but 
were awarded 250/, The case affected the building 
trades of Hull, including the bricklayers, plasterers, 
labourers, and others, forming the joint committee of 
the Hull building trades, and also officers of their re- 
spective unions. The trade unions generally regard 
the case as one of vast importance to them, as it is 
thought to involve the right to strike. They ought 
not to give undue importance to it, because, after all, 
it only affects one point, a refusal to use certain 
materials. If they impart to it a wider significance, 
it may involve larger dangers as to rights which are 
not contested. As to the merits of the question, that is 
sub judice, and therefore not to be argued or commented 
upon. The legal firm engaged in the case think that 
the decision does involve the right of cessation of 
labour in general, by way of strikes. 





The engineering trades of Lancashire are rather 
better supplied with orders than they were a short 
time ago, but chiefly in special branches of work. 
Machinists are also better employed than they were ; 
but machine tool makers are only moderately em- 
ployed, and boilermakers are not very busy. Loco- 
motive work, and most of the branches connected 
with our railway system, are very quiet at the present 
time. Generally the engineering branches manifest 
little improvement, though some cotton machinery 
seems to be required for export in various directions. 
The iron trade is dull, and prices are tending down- 
ward. The business done for the most part is only 
for pressing immediate purposes ; scarcely any weight 
of work appears to be coming forward to test the real 
pulse of the market. The manufactured branches 
seem to be in a very unsatisfactory condition. Makers 
are growing short of orders, and there is an absence 
of any considerable weight of prospective work. The 
steel trade also continues weak as to prices, and quiet 
as to business. Generally the labour market is free 
from serious disputes, and there are no indications of 








any movement likely to unsettle trade from this point 
of view. The engineering branches are content to 
watch the development of the eight-hours movement 
with patience, and with the hope that the experiments 
already made, and the success which has attended 
those experiments, will, in due time, operate to their 
advantage. The men believe that time and experience 
are on their side. 





The dispute on the north-east coast as to the wages 
of marine engineers has been settled. For some time 
ast they had been agitating for an advance in wages. 
he matter was discussed over and over again by the 
parties affected, and then by the conciliation board, 
which has been in existence for over three years. As 
neither party could agree, the matter was referred to 
Professor Weighton, as umpire. He has given his 
award, which is an advance of 10s, per month to all 
oe employed on vessels of 1500 tons net register 
and upwards, the weekly rates to be advanced propor- 
tionately, which means 2s. per week advance to over 
1000 marine engineers. 





The new Factory Bill of the Home Secretary amends 
the general law, especially as to sanitation and safety. 
Overcrowding in factories and workshops is dealt with 
in a rather drastic manner ; the cubic space per worker 
allowed is 250 cubic feet, and after eight o’clock 400 
cubic feet per worker. It gives power to the courts 
to close premises structurally unfit for particular pro- 
cesses, or require the requisite alterations to be made, 
Cleaning machinery while in motion is prohibited. 
Overtime is to be restricted, and women, young 
persons, and children are not to be allowed to take 
work home. Laundries are to be brought under the 
Acts also. Then the docks, wharves, and other places 
where temporary buildings are erected are to be 
brought under the provisions of the Factory Acts, as 
to inspection, fencing, and notices of accidents. Tene- 
ments let out as workshops are dealt with by making 
the owner responsible for the sanitary and other con- 
ditions of safety and health. Moreover, power is given 
to the Home Secretary to restrict the hours of labour 
in dangerous employments. Thescopeof the measure 
is wider than expected, but the provisions are mainly 
on the lines of all previous legislation, as to health, 
safety, and general conditions. Some of the newer 
provisions will deubtless be contested in Committee, 
but there cannot be any party fight over them, as men 
on all sides of the House of Commons have committed 
themselves to the main principles. 


The Ministry of Labour Bill was rather ignominiously 
kicked out of the House, being negatived on the second 
reading without even a division. Some opposed it on 
one ground, some on another; but perhaps the chief 
cause of its rejection was the crude way in which the 
po were formulated. There can be no doubt 

ut that it would be a wise provision to bring all the 
machinery under one head, in one department. Now, 
the Home Office deals with mines, factories and work- 
shops, and the like ; the Board of Trade with railways, 
labour statistics, and other matters ; and the Registrar 
of Friendly Societies with those societies, trade unions, 
co-operative societies, and the like. But any change in 
this direction ought to be the result of careful inquiry 
and of non-party arrangement, otherwise the measure 
would occupy the best part of a whole session in its 
discussion and enactment. 





The May Day demonstrations in this country, for the 
most part, took place on Saturday or Sunday last. At 
Bristol, Southampton, and other places they were held 
on Saturday, the usual speeches being delivered, But 
it isremarkable that the speeches were less violent in 
character than on some previous occasions. In Lon- 
don the — was held on Sunday, all sections 
joining, except the Socialists and the Anarchists, 
who held a display of their own on May 1, which was 
not a very brilliant affair. However, not to be out- 
done, the two latter bodies put in an appearance in the 
Park on Sunday to help swell the ranks of the orga- 
nised trades. The mass of the workers, rightly 
or wrongly, have swerved round to the legal eight 
hours, and, like the child in the bath crying for 
the soap, they will not be happy till they get it. 
There may be difficulties in the way, there are sure to 
be disappointments, but, apparently, come it must. 
But the pace will be slow, much slower than many 
suppose. Probably it will come in piecemeal fashion— 
the miners, then some other trade, then another, till 
the time is ripe for all. After all, this is educational. 
Parliament will judge the question by the successful 
experiments. Employers will drop into the system, as 
they have done into legislation in other ways. On the 
Continent the eagerness for the eight hours is moderated 
by other considerations, mainly political. But there, 
too, the cry is for the eight hours, with something 
beyond. Better conditions are needed, healthful, 
intellectual, moral ; if these are secured, the short day 
will be as productive as the long day, and much more 
satisfactory to all, 
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_ Labour questions in America are growing more acute 
In many respects. In the Pennsylvanian coal region 
the strike seems to be extending, there being, it is 
estimated, 155,000 men out. Out of 92 “plants” in 
the coke region only six are at work, and the men show 
no signs of giving way. On Saturday last there was 
an unfortunate conflict between the sheriffs’ deputies 
and the women, wives of the coke strikers, at Scott- 
dale, when the officers fired upon the women, wounding 
15 of them, some seriously. The women had pre- 
viously attacked and beaten Mr. White, the superin- 
tendent of the works, so that his recovery is regarded 
as improbable. In the Cleveland district the miners 
have demanded 74 per cent. advance, which was re- 
fused, so that they too will probably be on strike with 
the others, At the Carnegie Homestead Steel Works 
the company have prohibited the workpeople joining 
the union, and wages have been reduced considerably. 
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There is further trouble, therefore, at those works. The 
Knights of Labour continue to boycott beer from all the 
breweries where the men are not allowed to join a 
trade union. The threatened lock-out at Chicago, 
which was to have involved 60,000 building opera- 
tives, has failed, owing to lack of harmony amon 

the employers. Only about 1000 were locke 

out, ‘an the movement thereupon collapsed. The 
strike on the Great Northern Railway of America 
ended in a concession to the men of nearly the whole 
of their demands, so that the strike is at an end. The 
Knights of Labour and other trade unions have re- 
solved to act independently of either political party, 
but they deprecate forming a party of their own. The 
nationalisation of the means of industry, production, 
distribution, and exchange was rejected by the con- 
ference as one of the planks of the programme. At 
New Jersey a Socialist candidate was returned by a 
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large majority to the city council, this being the first 
victory of the kind in America. The march on 
Washington collapsed, and ended in a miserable fiasco; 
but much distress was endured, and much mischief 
was done by what are called the Coxeyites, while the 
leaders, Mr. Coxey and others, have been arrested and 
sent to trial. In reality, this was not so much a labour 
movenient as a political device, the unemployed being 
usedas a means toanend. But the unrest in America 
just now lends itself to demonstrations, and especially 
to disaffection, the effects of which are felt in England 
as well as in the United States, 





A further conference was held at Newcastle, on 
Saturday last, between the Northumberland coalowners 
and the representatives of the miners, with respect to 
the proposed reduction in wages. The coalowners 
allege that there is absolutely an imperative necessity 
for a reduction, but the men, by a large vote, have 
refused to agree to any reduction. As noarrangement 
could be effected at the conference, the matter will be 
again referred to the men, but this time by a ballot, 
which requires a majority of one-third of all who vote 
for a strike. It is thought improbable that two-thirds 
of the members will vote for a strike. If, therefore, 
the requisite majority is not obtained, the matter will 
have to be dealt with by the officials of the Miners’ 
Union, who will take care to make the best terms they 
can for the men, It is to be regretted that the Con- 
ciliation Board is not yet fully formed and at work, or 
the matter would have been dealt with by that board. 
The hitch was over a mere matter of detail, as to 
whether the independent umpire should sit at all the 
meetings of the board, or only be called in when 
required. 


The South Staffordshire and East Worcestershire 
Coal Trade Wages Board have decided to adopt the 
men’s proposed alteration of the sliding scale, the 
masters’ proposal of an automatic scale being waived. 
The men absolutely refused to accept the latter pro- 
posal, on the grounds that it would be too expensive 
in its operation, and detrimental to trade. The 
amended scale gives the men a 10 per cent. advance in 
their wages, for all practical purposes, though it is 
not so expressed. 





THE GRAFTON HIGH-SPEED ENGINE. 
Description of the Grafton High-Speed Steam Engine.* 
By Mr. Epwarp W. Anperson, of Erith. 


Tue simple and ingenious single-acting high-speed | P 


engine forming the subject of the present paper is the 
invention of Mr. Henry Grafton, and its construction is 
illustrated in the engravings published on the pre- 
vious page. These show the general arrangement as 
designed for working vertically, which is the only form 
at present made; though there is nothing to prevent 
the same principles from being applied to horizontal 
engines as well. The leading idea of the design is to 
combine the essential qualities of a good high-speed en- 
gine—namely, economy of consumption, and high speed 
without vibration—with simplicity of construction and 
fewness of moving parts. The size of engine shown in 
the diagrams is that having a single cylinder 12 in. in 
diameter with 6} in. effective stroke. 

General Construction.—The engine consists of a bottom 
casting B, arranged for bolting down to masonry or to a 
bedplate, and having at the two ends recesses to take 
the bottom brasses of the crankshaft bearings. Upon 
this is bolted another casting A, having at the ends of 
the bottom flanges corresponding recesses for the upper 
brasses of the crankshaft bearings. Facings are pro- 
vided on the sides of these two castings, such that two 
large doors D can be put on for closing up the lower part 
of the engine altogether ; so that the crankshaft C may 
run in an oil bath, and yet can be readily examined in a 
few minutes by removing one or both doors. The position 
of the doors is so arranged that the necessary amount of 
oil does not rise above the bottom edge of the openings ; 
so that, when the level is right, no oil need be run out 
bafore ee either or both of the doors. 

Cylinder.—The upper casting A has the cylinder formed 
in it by means of two loose liners shrunk or forced in, 
one from each end, till they nearly meet. The space left 
between them forms the steam admission port S ; and as 
its width is the circumference of the cylinder bore, its 
length is only required to be small, in order to get a large 
area of opening. Communication with the steam pipe is 
effected through an external annular channel in the cast- 
ing, directly surrounding the space or admission port. 
At a little distance from the team port the upper liner 
has a circle of holes drilled through 1t, which open into a 
similar external annular channel & communicating witb 
the exhaust branch. 

Pistons.—The liners are open at both ends, forming a 
cylinder without covers, in which two cast-iron pistons 
P and V reciprocate in the following manner. The lower 
P is an ordinary trunk-piston of somewhat peculiar 
shape, and has a connecting-rod attached, working upon 
the centre throw of the crankshaft. The upper piston 
V is likewise of peculiar form, and serves both for a 
em and for a valve. It is essentially a short cylinder, 

aving a strong diaphragm across the middle of its length; 
and just below the diaphragm a circle of holes is cast 
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through the rim of the piston, which communicate there- 
fore with the space between the two pistons. The dia- 
phragm has a hemispherical recess bored out in it, which 
is lined with white-metal, and receives a steel ball 
attached to a crosshead; the latter spans across the 
cylinder, and acts on two outer throws of the crankshaft, 
by means of a connecting-rod attached to each end. 
suitable cap prevents the ball from leaving the hemi- 
spherical recess in the piston. ‘ 

Principle.—The principle upon which the new engine 
is based may be best understood by imagining an ordinary 
single-acting engine having a single cylinder 12in. in 
diameter with 6}in. stroke, but having a slide valve 40in. 
in breadth, travelling 34 in,, and working over ports about 
38 in. wide by }in. long; the angle of advance of the 
eccentric being 674 deg., which with the necessary lead 
would give a distribution of steam such as isshown in the 
valve diagram, Fig. 5. Such an engine would of courze 
be a practical impossibility, not to say a monstrosity, in 
view of the excessive friction of the slide valve and the 
huge waste spaces in the ports and passages. For high 
speed it pad quite impracticable, on account of the 
enormous weight and momentum of a slide valve of such 
proportions. Nor would a piston valve of the same stroke 
and giving the same openings do any better, as the waste 
spaces would be still greater than with a D slide valve, 
although the excessive friction would be absent ; such a 
piston valve would require to havea diameter equal to the 
diameter of the engine cylinder. ‘ 

The new engine, however, has all the advantages with- 
out any of the defects pertaining to the imaginary engine 
just mentioned ; and moreover it is even free from the 
unbalanced moving weights and the waste spaces of a 
simple engine of ordinary design taking steam during 
nearly the whole stroke. Firstly, asregards waste spaces, 
the steam is cut off close to the very bore of the cylinder, 
instead of at a distant valve face with long or large pas- 
sages between. Secondly, the weight of the piston and 
the weight of the piston valve, instead of each alike being 
wholly con Hamed as in the imaginary engine, act in the 
same line and for the most part in opposite directions, so 
as nearly to balance each other, with the result that the 
unbalanced moment is small. Thirdly, the valve, instead 
of being a moving part that is idle as regards the trans- 
mission of power, performs the same function as an ordi- 
nary piston in applying the elastic force of the steam to 
rotate the crankshaft; and it does this to even a greater 
extent than what may be termed the piston proper, 
namely, the lower piston. Fourthly, the valve friction is 
no greater than that of an ordinary piston valve of the 
same dimensions and stroke. 

The engine thus consists essentially of two pistons 
working in the same cylinder, and for the most part in 
opposite directions, coupled to cranks on the same crank- 
shaft. The upper piston acts as a steam distribution 
valve, working over circumferential steam and exhaust 
orts in the cylinder; it thus forms a piston valve work- 
ing in the cylinder itself asits valve chest. If the cranks 
were exactly opposite each other, and the obliquity of the 
connecting-rods were disregarded, and the moments of the 
two pistons were equal, a perfectly balanced engine would 
be realised. But as the timing of the movement of the 
two pistons with regard to each other, and of the valve 
piston with regard to the cylinder ports, would be symme- 
trical in both the outward and inward strokes, such an 
engine would be equivalent to an ordinary engine having 
the eccentric set diametrically opposite to the crank. 
Consequently the periods of admission and lead would be 
equal to each other, as would also the periods of expan- 
sion and compression ; with the result that the engine 
would run indifferently in either direction, but the power 
developed would be small, being only the excess of the 
power developed in the expansion above the power ab- 
sorbed in the compression. 

In order that the power developed may be commensurate 
with thesize of the engine, this symmetrical arrangement 
is disturbed, the cranks being placed at an angle, prefer- 
ably 135 deg., so that the time of the movement of the 
pistons in regard to each other does not coincide with that 
of the movement of the valve piston with regard to the 
cylinder : that is to say, when the two pistons are at their 
greatest or least distance apart, the valve piston is not at 
the end of itsstroke. This difference of timing gives the 
same distribution as would beobtained in anordinary engine 
having the same difference of timing between the piston 
and the valve. In comparison with an ordinary engine, 
the port in the upper or distributing piston, as 1p may be 
called, is analogous to the steam port of an ordinary 
cylinder; and the surface between the steam and exhaust 
ports in the cylinder is equivalent to the cover face of an 
ordinary slide valve ; the upper edge of the steam port S 
represents the steam edge of the ordinary slide valve, and 
the lower edge of the exhaust port the edge of the ex- 
haust cavity in the slide valve; but with this difference, 
that, whereas in an ordinary engine the cylinder port is 
stationary and the valve is moved, here it is the valve 
which is stationary and the cylinder steam port that 
moves. It will be seen that the engine will now run in 
one direction only, the leading crank being that of the 
valve piston, as shown by the arrow in Fig. 2. 

Length of Stroke.—The effective stroke of the engine 
would equal the sum of the strokes of the two pistons, if 
their cranks were diametrically opposite each other. 
It would be nil if the cranks were coincident in angular 
position and of the same radius, since the pistons would 
move together as one; and if the cranks coincided in 
angular position, but were of different radius, the effec- 
tive stroke would be equal to the difference of the strokes 
of the pistons. It is obvious, therefore, that the effective 
stroke, thatis, the movement of the pistons in regard to 
each other, is equal to twice the length of the line joining 
the centres of their crank-throws, measured in the plane 
of rotation, disregarding the obliquity of the connecting- 








rods. The length of this line therefore corresponds with 
the effective crank-throw ; and the angle which this line 
makes with the crank controlling the movement of the 
valve piston is about half the complement of the angle 
of advance of this crank considered as an eccentric 
actuating a valve. The formula for calculating the 


A | effective stroke ¢ is the following: Given the crank 


radii a and b of the two pistons, forming the two sides of 
a triangle and containing the angle 6, then the third side 
or hypotenuse c, which is half the effective stroke, is 
found by the equation c?=a?+l? —2 ab cos 0. 

Steam Distribution.—The theory of the engine will be 
more — understood by reference to the valve diagram 
Fig. 3, which is the one used by the.inventor. The two 
concentric circles A and B represent the paths of the 
crank centres about the crankshaft O ; the larger B repre- 
sents the crank path of the valve or upper distributing 
piston, and the smaller A is the crank path of the lower 
piston. The position shown of the cranks O A andOB 
is that which corresponds with the commencement of 
admission. The line A B joining the crank centres repre- 
sents the effective crank ; and the largest circle C, struck 
with this radius, represents the path of the effective 
crank about the valve crank taken as a centre at the com- 
mencement of admission. The vertical diameter of this 
circle is consequently taken to represent the effective 
stroke line. A horizontal line A D gives the point of 
admission D on the vertical stroke line. The horizontal 
line B B, drawn from the valve crank centre B represents 
the admission edge of the steam port, and the vertical dis- 
tance O E of this horizontal line from the shaft axis O 
represents the lap on the steam side ; whilst its maximum 
distance E F from the nearest extremity of the vertical 
diameter of the circle B described by the same crank is 
the maximum steam opening. The cut-off takes place 
when the valve-crank centre arrives at the point B,, 
where the same horizontal line B B, again cuts the circle 
B; and if, when the valve-crank centre is at this point 
B,, a line be drawn from the centre of the larger circle C 
parallel to the then corresponding position of the effective 
crank B, A, and cutting the larger circle at Cj, a hori- 
zontal line C, D; drawn from C, will give the point of 
cut-off D, on the vertical stroke line. The horizontal line 
B, B; above the crankshaft O represents the effective 
edge of the exhaust port ; and its vertical distance O EF, 
from the shaft centre O represents the exhaust lap, 
whilst E, F, represents the maximum exhaust opening. 
The intersection of this line B, B, with the valve-crank 
circle is consequently the point B, in the revolution at 
which the exhaust takes place ; and if, when the valve- 
crank centre is at this point Bs, a line be drawn from the 
centre of the larger circle C parallel to the then position 
of the effective crank B, A» and cutting the larger circle 
at C., a horizontal line C, D. drawn from C, will give the 

int of release D. on the vertical stroke line. Similarly 

y drawing a radial line BC; from the centre to the cir- 
cumference of the larger circle C, parallel to the position 
of the effective crank B,; A; at the moment of the closing 
of the exhaust in the return stroke, the point of compres- 
sion D,; may be found on the stroke line, In the same 
way may be found any other point in the stroke, corre- 
—s with any other position in the revolution of 
the cranks. 

As an attempt to render the distribution yet clearer, 
a modified valve-diagram is shown in Fig. 4, in which the 
effective-crank circle C is drawn concentric with the 
circles B and A of the upper or valve piston and the 
lower piston, all three circles having their common centre 
at O. Here the four radii O C to OC, are drawn parallel 
to the same four successive positions of the effective 
crank A B to A; B; as in the previous diagram (Fig. 3). 
The points where these radii cut the effective-crank circle 
indicate, as before, the angular positions of the points of 
admission, cut-off, release, and compression; and by 
drawing horizontal lines from them to intersect the ver- 
tical diameter of the circle, the approximate points in the 
linear stroke may be obtained by measurement, in per- 
centage of the total effective stroke. 

Zeuner’s well-known slide-valve diagram may also be 
used, as shown in Fig. 5, which is drawn to suit the 
imaginary engine previously referred to, with the same 
steam lap of 13 in., and the same exhaust Jap of 4 in. as 
in the two diagrams already considered. Comparing the 
results with those obtained in Figs. 3 and 4, it will 
be found that all three practically agree; by measure- 
ment the cut-off is shown to take place at 25 per cent. of 
the stroke, release at 81 per cent., closing of exhaust and 
commencement of compression at 54 per cent. of the 
return stroke, and lead or admission at 974 per cent. of 
the return stroke. In Fig. 5 the shaded portions in the 
two valve circles show the necessary lengths of the steam 
and exhaust ports in order to get a suitable area of pas- 
sage through them ; and it will be noted that the travel 
os valve is more than sufficient to open each of them 

ully. 
_ Yet another way of regarding the action of the engine 
is to consider the actual motion of the lower piston rela- 
tive to that of the valve, and then to see tho influence 
that the conversion of the valve into the upper piston has 
upon the final result. For this purpose another Zeuner 
diagram has been prepared in Fig. 6, as if the lower pis- 
ton worked in a closed cylinder, and received steam from 
the upper piston, acting simply as a piston valve driven 
by an eccentric which makes an angle of 135 deg. with 
the lower piston crank. The result is that admission of 
steam takes place shortly after the commencement of the 
outward or down stroke, cut-off shortly before the half- 
stroke, release at about 94 per cent. of the stroke, and 
compression at a little less than three-quarters of the 
return stroke. Supposing, now, there are two pistons 
moving in precisely opposite directions, and still the 
same independent valve, the only effect will be that the 
stroke will be doubled, if the crank-throws are equal, 
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without altering the distribution at all; that is to say, 
the indicator diagram will remain the same. But if the 
crank of the upper piston is not opposite to that of the 
lower, but at the same angle to it as the valve eccentric, 
the distribution will evidently be completely altered ; 
and if by a last step in the evolution of the engine the 
upper piston is made to act as the valve also, the new 
distribution is not again altered, but the engine is greatly 
simplified. i : : 

In order to ascertain how the upper piston, with its 
crank at an angle to that of the lower piston, alters the 
distribution, it is necessary to trace through the move- 
ments of both pistons during a complete revolution. In 
the first place, the dead points of the engine now occur at 
different places from those of either piston alone, namely, 
when the two pistons are closest together and farthest 
apart. This is evidently the case when the line joining 
the centres of the two crankpins projected upon the same 
olane is parallel to the axis of the cylinder, which 

appens, of course, twice in each revolution, with an 
interval of exactly half a revolution between. With 
equal crank-throws the position of the effective dead 
points is thus in advance of the dead points of the lower 
piston to the extent of half the supplement of the angle 
of the cranks ; that is, to the extent of 224 deg. when 
the equal cranks are at 135 deg. apart. If, then, the 
stroke is commenced from the closest position, it will be 
found that the two pistons at first move in the same 
downward direction, the upper with decreasing, the lower 
with increasing velocity, till the connecting-rod of the 
upper is vertical, after which it begins to recede from the 
lower piston, and the space between them increases 
rapidly. When the lower piston has moved through 
about 834 deg. from its own dead point, or about 
61 deg. from the effective dead point of the com- 
bination, the upper or valve piston cuts off the steam. 
At this period the net movement of the upper piston 
from the effective dead point will have been much 
less than that of the lower piston, because the upper 
has both advanced and receded ; and the amount of its 
net movement is clearly the extent that the steam 
port was open for the lead at the commencement of the 
effective stroke. Adding, therefore, this amount of effec- 
tive motion to the motion of the lower piston, the ratio 
between their sum and the total effective stroke is the 
ratio of cut-off. The actual figures can be obtained from 
the diagram, Fig. 6, by adding upon it the radius O B, 
making an angle with the axis O X equal to the difference 
between the position of the cranks at the commencement 
of the actual downstroke of the lower piston and at the 
commencement of the effective stroke, that is in this case 
an angle of 224 deg. The radius OB will cut the lapand 
valve circles in the points C and D; and the space be- 
tween these points, which measures 0.25 in., gives the 
lead or the amount that the steam port is open at the 
commencement of the effective stroke. As it happens in 
this case that the sum of the steam lap 19 in. and the lead 
in. is equal to the half-stroke 18 in. of the lower piston, 
the stroke circle is drawn with the radius O D,-which is 
equal to that of the lower piston crank; and perpen- 
diculars to the axis O X being drawn from the commence- 
ment of the effective stroke at D and from the point of 
cut-off at E, the distance between these perpendiculars 
gives the amount that the lower piston has moved from 
the effective dead point, which in this case measures 
1.3 in. Therefore the combined effective motion of the 
two pistons up to the point of cut-off has been 
1.3 in. + 0.25 in. = 1.55in.; the ratio of which to the 
total effective stroke 6.25 in. is 24.8 per cent. or practically 
one quarter, thus giving the same result as is obtained 
from the previous diagrams Figs, 3, 4, and 5. Similarly 
the effect of the combination on any other points in the 
distribution may be ascertained. 

None of the foregoing diagrams take account of the 
obliquity of the connecting-rods; and, therefore, in 
Fig. 7 another is given which does so, but is somewhat 
more troublesome to construct. Here the path of each 
piston is set out geometrically as a continuous curve 
plotted along a straight-line base representing the angular 
motion of the cranks, as if the return stroke were added 
on to the forward stroke in the came direction, thus pro- 
ducing a wavy line. If these two waves are now placed 
together in a position equivalent to that due to the rela- 
tive angular displacement of the cranks, and so that at 
one point they touch, then that point will denote the 
position of minimum distance between the pistons, or the 
commencement of the stroke. It will then be possible to 
find the point M where the distance between the two 
curves is @ maximum, and this will give the end of the 
stroke. Moreover, if lines at right angles to the axis of 
the upper or yy} | ares are drawn representing 
the port edges A A and , the points cut by > ee in the 
curves will give the distribution as before. The effect of 
variation of the crank angle can be well shown from this 
diagram, by displacing the two curves with respect to 
each other ; it will be seen at once how the effective stroke 
alters with the angle of displacement. This diagram is 
the one practically used in designing these engines, and 
1s constructed for the size having a cylinder of 12 in. 
diameter with 6} in. effective stroke. 

Details of Construction.—The main casting containing 
the cylinder has two side vertical passages in it, through 
which the two connecting-rods from the upper piston pass 
down tothe crankshaft ; and over all at the top a cast- 
iron cover is bolted, the whole engine being thus com- 
pletely closed in. The lubrication is all effected from the 
crank chamber ; the mixture of oil and water which is 
splashed about in all directions by the crank finds its way 
even up through the pay through which the side con- 
necting-rods pass, and so on to the top piston and cylinder 
where it is exposed, as well as to the crosshead ball; the 
lower part of the cylinder gets such an abundant sprinkling 
that the difficulty is to prevent its being excessive. The 








lower piston has several distributing grooves turned in it, 
which carry up the oil to the upper parts of the cylinder 
and keep the whole thoroughly lubricated. Both pistons 
have diaphragms across them, to prevent the oil from 
getting to the parts in direct contact with the steam, and 
so causing condensation. The crosshead ball has also an 
oil chamber in it, which may be filled through the hand 
hole in the top cover. Drain cocks are arranged in the 
steam channel, and at the short zone round the cylinder 
which is never covered by either piston ; this same zone 
is also the only possible place for the indicator cock to be 
puton. In order to prevent any pressure from accumu- 
lating in the casing by leakage, a small relief valve is 
provided in the top cover, opening to the drain or to the 
exhaust passages. 

A sufficiently heavy flywheel is, of course, necessary ; 
and as the cranks are not opposite, some balancing is 
needful to secure the best result. In the first instance, 
weights were put on the crank webs, but they were found 
to splash the oil about so much thatit became desirable to 
remove them, and to do the balancing externally. For 
this purpose the flywheel is made use of, and it is best 
where possible to have two flywheels, one at each side, 
and do half the balancing in each, whereby the moments 
of the weights round the vertical axis oppose each other, 
and so produce no external effect in causing vibration. 

Economy of Steam Consumption.—Among the advan- 
tages realised by this construction and principle of engine, 
perhaps the most important is economy of steam con- 
sumption. The engine is single-acting and non-com- 
— and as such it will no doubt find its chief use ; 

ut there is no reason why a combination of two engines 
side by side should not be arranged to work compound if 
desired, or possibly other plans of attaining the same end 
might be devised. At present simple engines only are in 
contemplation, up to about 80 horse-power, and the 
working of these only will therefore be here dealt with. 

The characteristic points of the valve diagrams, which 
have been referred to, are early cut-off and considerable 
compression. Besides this, there is practically no length 
of steam passage corresponding with that between the 
valve face and cylinder in an ordinary engine, while a 
large port opening can be obtained with but small move- 
ment of the distributing piston. The consequence is that 
the points of cut-off and release are well marked, with 
little wire-drawing; the steam can be expanded well 
down, and that left in the cylinder after the exhaust port 
closes can be compressed right up to the initial pressure 
without difficulty. All these points combine to give a 
highly economical indicator diagram. An experiment 
made on the 12-in. engine working with an initial pres- 
sure of 100 Ib. per square inch at 6034 revolutions per 
minute, indicating a mean of 36.77 horse-power, gave a 
consumption of 28.2 lb. of feed-water per indicated horse- 
power per hour. One of the diagrams from this experi- 
ment is shown in Fig. 8. Unfortunately, it seems impos- 
sible to get the expansion curve free from waves, and 
there is little doubt that the power deduced from such 
diagrams is too low; this point is alluded to later on. 
The consumption of steam given by the diagram is 
23.2 lb. per indicated horse-power per hour, and the 
quantity missing is, therefore, 18 per cent. 

In this engine the steam pipes and passages are rather 
small, and some wire-drawing results; but another dia- 
gram from an 8-in. engine is given in Fig. 9, showing 
much less, as the passages were larger. This better pro- 
portion is now being followed in the later designs, and 
a still greater economy should therefore result ; but it 
has not been possible to carry out a trial of the 8-in. 
engine from which the diagram (Fig. 9) is taken. It is 
intended, moreover, to steam-jacket the engines, which 
can readily be done without material increase of first cost ; 
and then a still better result should be obtained. 

High Speed.—The next point of merit is the capability 
of running satisfactorily at a high speed. The advantage 
of high-speed steam engines has now been well recognised, 
as they provide a means of getting considerable power at 
a small initial cost, and are capable of being combined 
direct with such machines as dynamos, ee pumps, 
and fans, without the intervention of gearing, thus avoid- 
ing the loss involved in the latter, and economising space. 
Obviously the higher the speed at which an engine can 
run, the more marked become these advantages ; but, on 
the other hand, difficulties have to be met which do not 
occur in engines running slower. That the engine now 
described is peculiarly well adapted for high speed will 
be seen from the following considerations. 

Piston Speed.—Inasmuch as each piston travels through 
only about half the effective stroke of the engine, it is 
clear that the piston speed is only about half that of a 
— piston working at the same number of revolutions, 
and giving the same power in the same diameter of 
= Thus even with the highest speed of revolution 
the piston speed is low. For instance, the 12-in. engine 
has an effective stroke of about 6} in., so that at it usual 
speed of 600 revolutions per minute the speed of a single 
piston would be 625 ft. ag minute ; but as the strokes of 
the two pistons are really 34 in. and 3} in. severally, their 
speeds are only 350 ft. and 325 ft. respectively. Hence 
the friction and wear are reduced ; and all the effects of 
inertia, which ae on the square of the speed, are 
much less marked. Consequently the tendency to re- 
versal of stresses on the crankpins at the turn of the stroke 
can be more readily overcome, and noiseless running be 
thereby secured. A further effect of the short stroke is 
that connecting-rods of only moderate length are a con- 
siderable multiple of the stroke; and therefore the side 
stresses on the pistons are but small. The connecting- 
rods are about eight and 15 crank-throws in length; the 
latter are those for the distributing piston, on which it is 
more important to avoid wear than on the other. | 

Balancing —If the pistons were exactly opposite each 
other—that is, if the cranks were at 180 deg. and of equal 





throw, and the weights were equal—it is obvious that, 
neglecting the difference due to the unequal obliquity of 
the connecting-rods, the engine would be completely 
balanced. As, however, the cranks are not opposite, the 
balancing is not complete; but it can be peas nearly £o 
by the addition of small balance-weights on the crank 
webs, or in the flywheels. Owing to the peculiar 
arrangement of the engine, the moments of such weights 
about the vertical axis neutralise one another, so that no 
external resultant is produced to cause vibration. 

Clearance and Compression.—Ample area of ports and 
passages is readily obtained without adding to the clear- 
ance. As already shown, a considerable compression can 
be obtained in the return stroke; and this is of great 
value in counteracting the inertia of the moving parts, as 
well as on the score of economical working. 

The effect is that the 12-in. engine with 6} in. effective 
stroke can be run with ease up to 600 or 650 revolutions 
per minute, and the smaller sizes up to 800 or 850; and 
at these speeds they are quite silent and free from all 
objectionable vibration. 

Wear.—The arrangement is particularly adapted to 
run with a minimum amount of wear, from the fact 
already noticed that the angle of the connecting-rods 
being small, the lateral pressure of the pistons on the 
cylinder bore is small ; and as the surface is so large, the 
pressure per square inch is insignificant. Thus practi- 
cally the only wear is that due to the pressure of the 
piston rings. The crank bearings are all subjected to 
stress in one direction only, and are well lubricated, 
besides having large surfaces ; and the main crankshaft 
bearings themselves are largely relieved of pressure by 
the peculiar arrangement of the three connecting-rods, of 
which the two outer nearly oppose the centre one. If 
the cranks were quite opposite, the main bearings would 
be practically relieved completely of all stress, except 
that due to the weight of the moving parts. As it is, 
they are nearly so, though they will, of course, have some 
stress put on them from outside, such as that due to the 
weight of a dynamo armature or the pull of a belt; but 
there is ample surface to provide for this, and in any case 
the pressure per square inch will be exceedingly small. 
These are the only parts subject to wear at all, except, of 
course, the governors. 

Indicator.—A somewhat puzzling problem to be solved 
in this engine is how to work the indicator barrel so that 
the motion may bea true one. Neglecting the obliquity 
of the connecting-rods, the ends of the effective stroke 
are reached when the line joining the crankpin centres 
is vertical, or parallel to the axis of the cylinder. In 
these positions the indicator barrel is required to be 
also at the extremities of its stroke; and this con- 
sideration gives a clue to the simplest way of arrang- 
ing the gear. A pin must be put on the end of the 
crankshaft at a radius which will give the best stroke for 
the indicator barrel; and the radius joining it to the 
centre of the shaft must be parallel to the line join- 
ing the crank-throws. Then if the string be led off 
vertically to a sufficient distance, and thence be carried 
over a pulley to the indicator, the motion will be approxi- 
mately correct. But the obliquity of the connecting rods 
prevents the motion thus obtained from being perfectly 
true; and some modification is desirable in order to obtain 
greater accuracy. Moreover, it is not always convenient 
to fix a pin on the end of the shaft, as in the case of an 
engine provided with a crankshaft governor and driving 
a dynamo direct. Accordingly an eccentric has been 
adopted, the sheave of which can be clamped on the shaft 
as eon in Fig. 11; and the strap has a short rod con- 
trolled in its movement by a link L, one end of which is 
connected to the rod while the other is centred on a 
fixed pin. The end of the cord is then attached to an sye 
on the link, and led over a guide pulley to the indicator. 
By turning the engine round and stopping it at defined 
points of the stroke—such as the beginning, end, point of 
cut-off, and opening or closing of exhaust—and at the 
same time marking the points upon the paper on the 
indicator barrel, the accuracy of the gear may be readily 
verified. In this way it is found that, by adjusting the 

ition of the fixed centre on which the controlling 
ink L vibrates, a close approximation can be obtained to 
a true motion. 

The next problem is how to get a really good indi- 
cator diagram free from the waviness already alluded to ; 
because experiments have shown without doubt that the 
diagrams taken from the engine at high speeds are not by 
any means correct, and that the horse-power deduced 
from them istoo low. Two indicators were tried, both of 
a kind usually employed for high-speed engines, but 
although the results from one seemed nearer the truth 
than from the other, neither were what they should be 
even though very short strokes of the indicator barrel 
were used, and various strengths of springs were tried. 
A different form of indicator is now under consideration, 
whereby it is hoped that some satisfactory results may be 
obtained. 

Condensing.—It is highly desirable that an engine of 
this kind, especially if it is to be used on shipboard, should 
be capable of exhausting into a condenser. This end will 
evidently be attained if the exhaust branch is connected 
to a condenser, but the effect will be that on exhausting 
a reversal of pressure will take place between the pistons, 
and will cause a knock on the connecting-rods, just as in 
a double-acting engine, which at high speed would cause 
a great deal of noise and wear. It therefore becomes 
necessary, also, to connect the outer casing of the engine 
permanently with the condenser; and when this is done, 
it will more a be seen that, as the pressure between the 
pistons never gets less than that outside them, no reversal 
will take place, and the engine will run at the —_ speed 
quietly. The 12-in. engine has been satisfactorily tested 
in this manner, exhausting into an independent condenser; 
and in Fig. 10 is shown the indicator diagram so obtained 
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when running at 467 revolutions per minute, with a boiler 
pressure of 801b. per square inch, and a condenser vacuum 
of 21 in. of mercury, or 104 lb. per square inch. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


ADDRESS BY THE PRESIDENT, Professor ALEXANDER B, 
W. Kennepy, LL.D., F.R.S. 
(Concluded from page 595.) 
ArTER the cost of coal comes the cost of oil, water, and 
stores. These three items together cost in the average 
about one-fifth as much as the cost of coal alone. There 
is not much which can be said in circumstances like the 
present on the question of economy in this part of the 
expenditure, which really depends altogether on_the 
good management of the engineer in charge. Such 
matters as the filtering and re-using of lubricants, and as 
the prevention of all needless waste of water, are 
obviously to be considered. It is, perhaps, generally 
sufficient for the engineer to find out the very lowest cost 
under these heads obtained in any other station, and to 
believe he can do a little better if only he tries hard 
enough. Cost of repairs and maintenance, still more 
than that of oil and stores, is one about which little can 
be formulated. There is no one type of engine or dynamo, 
so far as I know, that can be definitely said to be ahead 
of all others in respect of the fewness of its repairs. There 
are several types of machine which in the hands of careful 
engineers certainly give very good results, although it is 
somewhat difficult to compare the published figures under 
this head, on account of the number of electrical stations 
which are atill wholly or partially in the hands of their 
contractors, and in which, therefore, the full amount of 
repairs does not appear in the accounts. 
have mentioned that the economy of astation depends 
on two sets of considerations, namely, the actual quantity 
of fuel, stores, &c., per indicated horse-power hour, and 
secondly on the actual relation between the useful power 
and the gross power. It is obvious that it would be of no 
use to save 10 per cent. on the coal per indicated horse- 
power hour if that saving involved the use of machinery 
whose mechanical efficiency was 10 per cent. lower than 
it would otherwise be. This brings us face to face with 
the question which is ig one of the most important 
to the engineer, namely, when he has got his horse-power 
in his engine as cheaply as possible, how to arrange so as 
to utilise the largest possible proportion of the horse- 
power thus obtained. The utilised horse-power is repre- 
sented, in the case of an electric-light station, by the 
energy passing through consumers’ meters and paid for 
by them. Between this useful horse-power and the indi- 
cated horse-power of the engine there comes first the loss 
in the engine itself, then the loss between the engine and 
dynamo, thirdly the loss in the dynamo itself, and 
fourthly all the losses between the terminals of the 
dynamo and the consumers’ meter. As to loss in the 
engine itself, this does not appear to vary very much in 
different types of engine of first-class make. Approxi- 
ag A it may be taken as about 10 per cent., sometimes 
a little less, of the full power of the engine, and as 
remaining very nearly constant at all powers as long as 
the speed is constant. Thus the mechanical efficiency of 
an engine which is 90 per cent. at full load, will be only 
about 80 per cent. at half load. The efficiency of a 
dynamo at full load is much higher, it may be as much as 
95 per cent., and may be still 90 per cent., far below half 
load, Thus the ratio of electrical to indicated horse-power 
of a first-class steam engine and dynamo may be 85 percent. 
at full load, and something like 76 per cent. at half load. 
This assumes that the engine drives the dynamo direct, 
and that there is therefore no loss in transmission between 
them. I must confess that it remains a complete puzzle to 
me, @ puzzle of which I have never found any solution, why 
engineers should wish, in addition to these practically un- 
avoidable losses, to spend certainly 5 per cent., and on 
the average probably much more, of the whole of the 
power in their station in moving ropes or leather belts 
which have nothing whatever to do with the ultimate 
result, and which take up an enormous amount of space. 
The true solution of the matter really appears to me be- 
yond all doubt to be either the use of quick-running 
engines, as is so common in this country, or of slow- 
running dynamos, as is so commonly the case on the 
Continent. I am, of coursa, here ee driving by 
steam engines, not by gas engines, in which latter case a 
number of other considerations come in. 
As most steam engines take practically the same power 
r revolution to drive themselves, it is obvious that at 
ow powers an increase of mechanical efficiency will be 
obtained by running ata less speed than that used for full 
power. This, of course, requires a specially arranged ad- 
justable governor and a wide range of control in the field 
regulation. But I think it is worth doing in many cases. 

“he losses between the dynamo terminals and the con- 
sumers’ lamps are, in a low-tersion system, simply the 
losses in the leads. In a high-tension system they cover 
the losses, in general very mucha smaller, in the leads, 
but also those in the transformers as well. This is not a 
place nor a time for entering on a discussion of the rela- 
tive merits of high and low tension systems—a matter 
which to any one who is not a partisan of one or the other 
could certainly not be adequately discussed in any time 
short of the whole of that which has been occupied by this 
paper. Moreover, I need hardly point out that the 
choice of a system cannot possibly rest upon any one 
single point, such as the relative magnitude of the losses 
from a single cause. At present, so far as the figures to 
which I have access go, it may be interesting to you if I 
mention that in the case of a low-tension system where 
the maximum proportion of loss in the feeders is allowed 
to reach 20 per cent. or thereabouts, the actual average 





loss of energy throughout the whole year amounts to 
about 10 per cent. This is, of course, entirely due to 
ohmic resistance of the feeders themselves and of the net- 
work. I have no statistics by which I can compare feeder 
losses only in an alternating current system with the 
figure I have just mentioned, but so far as those figures go 
to which I have access, apparently the total losses both in 
mains and transformers in a high-tension system are not 
less than 25 per cent. of the energy generated. It is 

robable, indeed I think it is certain, that this figure will 
be very considerably reduced in the cases where banked 
transformers are employed with low-tension distributin 
mains. I hardly think, however, that it can be expect 
that the total losses will ever be so low as with a low- 
tension system. 

I have already alluded to the extent to which the 
economy of a station is affected by the average load at 
which its units arerun. To attain the greatest economy 
it is obviously advisable that the machines actually at 
work at any moment should all be as nearly as possible 
fully loaded. The extent to which this can be actually 
reached in practice is shown in Diagrams 5 and 6, In one 
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of these cases it will be seen that the average load during 
24 hours is78 per cent. of the load which would have been 
reached if the same machines had run the same number 
of hours each at its full power. In the other case the 
percentage is 58. What this particular percentage may 
be always depends on the exact relations between the 
load and the size of the units, and therefore in any 
station may vary very greatly at different times of the 
year. It is, however, not at all as easy as has often been 
thought to make the load factor, to use the expression in 
the sense of the above ratio, very high. I find it difficult 
enough in many cases, even with the use of compara- 
tively numerous units, to keep it up to an average even 
of 65 per cent. Of course it has to be remembered that 
whether or nob it is economical, the station engineer has 
to make certain that he has sufficient plant running to 
take up the work as it comes on. It is much the less of 
two evils that he should have every engine running every 
day half-an-hour before it is wanted, than that once a 
year he should be just too late with one or two of his 
machines, When the system of transformer sub-stations 
comes to be worked out practically a little more than it is 
at present, I believe that this load-factor problem will be 
found to be there even more troublesome than it is in the 
engine-room, and that the capacity of the transformers 
which the engineer will consider it necessary to keep on 
circuit in order that he may be always safe against break- 
down of any of them, will be considerably greater than 
has been often assumed. 

I would only, in conclusion, mention one other matter. 
The mechanical engineer may be supposed to be of all 
others one who will most naturally take to the making of 
measurements of all kinds. Any passion which he may 
have for this has ample scope in connection with electrical 
work. Electrical measurements, at least with continuous 
currents, can be made more easily, with simpler apparatus, 
and more accurately, than an other such measurements. 
I do not doubt that this fact has helped very much in the 
extremely rapid progress made during the last few years 
in matters e votes Apart altogether from the more 
refined measurements which should be made from time to 
time for special purposes, there is no difficulty in getting 
continuous measurements, self-registered, with an average 
error of not more than 1 per cent., of the current sent out 
from each dynamo in a station. The average station 
volts can also be easily obtained with fair accuracy, and 
the amount of electrical energy developed at the dynamo 
terminals can thus be continuously measured as no 
other similar amount ever has been measured. This 
amount has to be compared with the amount of 
energy actually paid for, that is, with the sum of the 





readings on the meters of consumers. Some of the 
electrical companies have published with their annual 
reports detailed electrical balance sheets which show how 
very small the unaccounted-for quantity now is. In the 
case of the Westminster Electric Supply Corporation it 
was over 5 per cent. in 1891, 3.16 per cent. in 1892, and 
was still further reduced to 1.28 per cent. in 1893. 

Unfortunately, with alternating currents measurements 
are very much more difficult and troublesome, and, con- 
sciously or unconsciously, I think this fact has, to a cer- 
tain extent, hindered their adoption. There are now, 
however, alternate current watt-meters practically free 
from error due to circuit induction, and capable of giving 
results with quite sufficient “7 | under the actual 
conditions of station practice. I believe that very great 
improvements in the economy of alternate current work- 
ing will date in every case from the time when the station 
commences to make accurate determinations—based on 
something different from the engine-driver’s hourly entries 
in a log—of the true energy generated and the way in 
which it has been expended. 

I am sufficiently conscious of my own weaknesses to 
know that it is very dangerous for me to touch on the 
subject of measurements, especially at the very end of an 
address which has extended to so great a length as this, 
I will not, however, yield to the temptation, but will be 
content with simply having mentioned the matter. And 
in conclusion I will only say further that I hope the active 
electrical engineers among our members will forgive me 
for having spent an hour on such a very plain statement 
of matters familiar to them, if I have by this means been 
able to place before our non-electrical members some in- 
telligible account of the problems at which we are work- 
ing, looked at from their own point of view. 





BRIQUETTE FUEL. 

AT the meeting of the Institution of Civil Engineers 
held on Tuesday, May 1, Mr. Alfred Giles, President, 
in the chair, the paper read was on ‘‘ The Manufacture of 
Briquette Fuel,” by Mr. William Colquhoun, Assoc, 
M. Inst. C.E. 

The paper contained a description of the various English 
and Continental methods of agglomerating slack coal, 
which had now become an important and increasing 
industry, and opened up an outlet for large quantities of 
small coal hitherto lost on the pit bank or in the workings. 

Various agglomerating agents were detailed and their 
local advantages discussed ; the characteristics of good 
pitch derived from coal-tar rendered that agent, however, 
in every way the most suitable. By the use of from 8 to 
9 per cent. of pitch, slack coal might be agglomerated into 
a form eminently suitable for storage purposes, water- 
proof, incapable of deterioration on exposure, of cohesion 
greater than the large coal from which it was derived, and, 
finally, having calorific qualities nearly equal to large 
coal. 

In support of the latter contention the author cited the 
results of three experiments with English briquettes, 
which gave 8.41 lb., 8.77 lb., and 8.99 lb. respectively, as 
the weight of water evaporated from and at 212 deg. Fahr. 
per pound of fuel. The average evaporative power of 
several of the best Welsh steam coals was 9.33 lb. 

Careful experiments made by Mr. Marié on the Paris, 
Lyons, and Mediterranean Railway gave as correspond- 
ing figures for three descriptiens of French briquettes, 
8.88 Ib., 9.15 lb., and 8.68 lb. respectively. 

The mechanical preparation of the coal used in 
briquette manufacture received more attention on the 
Continent than in this country, particularly in regard to 
the washing and subsequent drying of the slack. These 
operations were necessary in order to render the poorer 
coals serviceable for the manufacture. The draining and 
drying appliances in use were described, particularly those 
of Jacoby, of the Molitre Collieries, and of Biétrix, the 
latter being described in detail and instances given of the 
working cost, ; 

The coal and pitch were intimately intermixed by two 
methods, known respectively as the melted and dry pitch 
processes ; the pitch by the former being melted (some- 
times with additions of common tar) prior to its addition 
to the coal, and by the latter being ground up with the 
coal in a dry state. Several examples were given of the 
procedure in each case. In both instances the mixture of 
coal and pitch was subjected to the action of heat until 
each particle of coal was covered with a film of melted 

itch, and so rendered fit for compression into blocks. 

n this state the mixture or paste contained from 3 to 
5 per cent. of water in order to facilitate the sliding of 
the particles of coal one on the other during compression. 

The machines for compressing the paste were roughly 
divided into three classes, irrespective of the nature of the 
power employed. These classes were—first, single-com- 
pression machines, illustrated by detailed descriptions of 
the Mazeline, Stevens, and Dupuy presses; secondly, 
machines mowers on both sides of the briquette, such 
as those of Middleton, Biétrix, and Veillon; thirdly, 
machines acting by the tangential pressure of rolls, like 
that of Fouquemberg, and > of the sausage machine 
type such as the Bourriez press. : : 

riquettes hot from the press had an_inconsiderable 
cohesion, and had to be treated with care in stacking and 
loading, and arrangements made to keep down the cost 
of labour. Coste were given of making briquettes in works 
in England, in the north of France, and in Belgium, the 
cost of labour, fuel, supplies and maintenance, not inclu- 
sive of the cost of materials agglomerated, being 2s. 14d., 
1s. 9d., and 2s. 6d. per ton ye gaat o£ 

Instances were cited of the suitability of the same 
process for the agglomeration of charcoal dust, sawdust, 
coke breeze, friable iron ores, and cement. An appendix 
gave the annual production of briquettes in various 
countries. 
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‘¢ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
by ee ally anes oe mentioned, the Specification is 
t illus’ 
Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 
Copi ¥ Specifications may be obtained at the Patent Office 
Sale ranch, 38, Cursitor-street, Chancery-lane, E.C., at the 


uniform price of 8d. 

The date of the advertisement of the acceptance of @ complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
‘he advertisement of the acceptance of & mplete spect ion, 

ive notice at the Patent Ofice of ition to the grant of a 
atent on any of the grounds mentioned in the Act, 


GAS, &c., ENGINES. 


7466. P. Burt, Glasgow. Reversing Mechanism 
for Gas, &c., Motors. [3 figs.) April 12, 1893.—This inven- 
tion has for its object to provide means for changing the speed 
or direction of the motion transmitted from the motor. The me- 
chanism is carried on a bed-frame A, combined with the car frame, 
the longitudinal first-motion ehaft Al being carried in a bearing 
A? at one end of the bed-frame A and in other bearings, and ae 
on it a flywheel A3, The shaft A! is between two discs B, C, whic! 
are on short transverse shafts B', Cl held in bearings, and these 
discs are made, on the sides facing each other, each with two 
bevelled annular surfaces D, E at different distances from the 
centre, there being annular concave parts between the two 
bevelled surfaces. The bevelled surfaces D, E are acted fric- 
tionally upon by conical driving pulleys F, G, H, J on the 
crankshaft A'. The pulleys F, G, H, J are fitted on the shaft Al, 
with tubular bosses and with grooves and feathers, so as whilst 
turning with the shaft to be adjustable along it. Each pulley is 
adjusted by means of a groove formed around the tubular boss, 
there engaging in the grooves rings Fl, G!, H', J! made in 
halves, bolted together and formed with trunnions which engage 
in elongated holes in double levers F2, G2, H2, J2, centred on the 
bed-frame A, and with their upper ends engaging with internally 
screwed . The screwed bosses are on screwed parts 
of two shafts K, L, which are in line with each other and 
parallel to and above the crankshaft A!; and the shafts K, L are 
by bevel wheels K1, L! at their ends geared with transverse shafts 


Fig./. 



































having handwheels K°, L* on them. The two screwed parts 
on each shaft K, L are one right-handed and the other left- 
handed, so that when either shaft K or L is turned it moves the 
pulleys F, G or H, J, on which it acts in opposite directions. In 
the middle positions of either pair of pulleys F, G or H, J, neither 
pulley of a pair is in contact with the discs B, C; and in turning 
either shaft K, L in one direction, the outer pulley For J is 
moved into contact with the outer bevelled surfaces D of the discs 
and drives the discs at a slow speed ; but if the shaft K or L is 
turned in the opposite direction, the outer pulley F or J is moved 
out of contact, and the inner pulley G or H is moved into contact 
with the inner bevelled surfaces E of the discs, and drives them 
at a quicker speed. The discs B, C always rotate oppositely 
to each other, and the directions of their rotation are reversed by 
adjusting a driving pulley at one side of their centres to act on 
them instead of a driving pulley at the other side. The resistance 
of the discs B, C to the 'y driving of the pulleys 
is provided for in the bearings of the shafts of the discs, and 
friction is reduced by ball bearings applied to the outer sides of 
the discs opposite the parts at which the driving pulleys act on 
them. Motion is transmitted from the disc shafts B!, Cl to the 
wheel axles by means of sprocket-wheels and pitch chains. A 
sprocket-wheel M}, on one axle, is acted on by a pitch chain M2, 
directly from a sprocket-wheel M3, on one disc ¢ B'; whilst 
& sprocket-wheel N1, on the other axle, is acted on by a pitch 
chain N2 from a sprocket-wheel N3, driven by means of a pair of 





MACHINE TOOLS, SHAFTING, &c. 


9612. W.P. Thompson, Liverpool. (C. M. Conrad- 
son, Madison, Dane, Wisconsin, U.S.A.) Cutting Teeth in 
Whee: &c. (3 Figs.) May 13, 1893.—This invention 
has for its object to provide means for cutting teeth in wheels. 
The shaft A is pred we in bearings, and has mounted upon and 
keyed to it the cutter B, which comprises the progressive cutting 
heads C, D, and E, and a finishing cutting he: F, the latter 
giving to the teeth the desired form and final dressing. The 
cutter comprising the cutting heads C, D, E, and F is made of a 
single integral piece of metal, and is secured upon the shaft, so 
that the different of the cutter are rotated in unison. The 
cutting head ©, which first acts upon the blank, cuts a V-shaped 
notch in the periphery of the wheel, while the cutting head D, 








which is narrower than the former, works in further toward the 
centre of the gear blank, and enlarges the opening made by the 
cutting head C. The part F is provided with a central cutting bit 
a corresponding in shape to the space between two teeth, and 
with cutting bits b and c of different sizes located a on op- 
posite sides of the central cutting bit a. The cutting bit 6 works 
upon the endof the tooth and removes a portion of themetal from it, 
while the cutting bit c operates upon the end of the tooth previously 
operated upon by bit b, and gives to it the finishing dressing, 
These bits b, c are made of different sizes and arranged to act suc- 
cessively upon the end portions of the teeth, so that the opera- 
tions of cutting and dressing the ends are rendered gradual instead 
of the entire work being thrown upon the the single bit c. 
(Accepted March 24, 1894). 


6496. A. G. Barrett and W. Newton, Bradford, 
Yorks. Swivel Be s for Shafts, &c, [4 Figs.) 
March 28, 1893.—This invention consists of a base-plate A pro- 
vided with vertical guides B and a flat central bearing D, upon 
which is placed the swivel bearing E provided with a projection 
F having a face which is part of a cylindrical surface, the axis of 





which intersects that of the shaft at right angles, the projection 
riding on the bearing D. At each side of the swivel bearing is a 
lug G working in the vertical guides B, which are made wider 
apart than the thickness of lugs to allow for horizontal and vertica) 
alignment. The bearing is held in its position in the base-plate 
- a cap H at each side acting cn the lugs. (Accepted March 21, 


MINING AND METALLURGY. 


9778. B. J. Atterbury, London, Ore Pulverisers, 
&c. [4 Figs.) May 16, 1893.—This invention relates to a machine 
for pulverising quartz, &c., for saving free gold, for the concen- 
tration of other minerals and metals, and for pulverising basic 
slag, talc, &c. The cradle a is made in three castings bolted 
together, and has rockers b on the underside of it working on 
rails c. d@ are safety pins for preventing longitudinal motion of 
the cradle, these pins passing through holes in the rails and 
entering slots in the rocker. e are partition plates across the 
top, cast in one piece with the sections, and f are transverse stays 
secured by bolts. The upper section has two stays /, but the 
other sections have only one, the second being replaced by a pro- 
jection at the bottom of the partition e. These stays and pro- 
jections limit the longitudinal play of the rollers, of which there 
is one in each section. Each roller is built up of a ring g of 
chilled iron having inside three lugs g!, which are received in 
slots formed in the two filling pieces g2, the whole being secured 
together by the bolts 93 and nuts g4. The latter are received in 
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three of six recesses g5 in each filling piece g?. These recesses 
enable the rollers to be taken hold of to be lifted out. The por- 
tion of the cradle beneath each roller is lined with a plate of steel h 
whose upper edges are secured by bolts and nuts /!. Between the 
portions of the trough containing the rollers are inclined corru- 
gated surfaces j formed inside the trough. When the apparatus is 
to be used for metals capable of being amalgamated, these ripples 
are lined with amalgamating copper plates k, which are hammered 
into and fit the corrugations. The upper ends of the plates & are 
secured by bolts and nuts, so that they can be unfastened and 
lifted out so as to be replaced by fresh plates. The third and sub- 
sequent com ments have openings at each side leading into 
chambers, the openings being covered by strainers m. The 
bottoms of the chambers are slightly inclined, and lead to pas- 
sages n conducting the wash to the top of the ripplesj. Above 
the second and subsequent compartments are splashboards o. 
Water is admitted to the rgd end of the cradle a by the pipe p. 
The cradle is rocked by the beam q, connecting-rod, crankpin, 





Pinions N5 from the otherdisc shaft Cl, (Accepted March 24, 1894), 





and axle. (Accepted March 24, 1894). 


RAILWAY APPLIANCES. 


6930. G. T. Link, Staplehurst, Kent. Spemee Wheels 
for Locomotives, &c. (2 Figs.) April 4, 1893.—This invention 
ring wheels for locomotives and heavy wagons. One 
extremity of the parallel coil springs a are attached to the double 
spokes b midway between the periphery and the centre of the 
wheel, the other ex ity being ted to blocks ¢ riveted 
to the inside of the sole of the wheel. To — the springs, a 
fork-joint d is placed at the point of the double kes 6 midway 
between the periphery and the centre of the wheel, a similar 
joint being placed in the block c¢, riveted to the sole of the 











Fig.2. 


6930 ngay cp 


@ 





wheel. Formed in one piece with each part of the fork-joint is a 
screw which is received in a tapped part of the fork, the threads 
on the screw being right and left-handed, so that it is only neces- 
sary to turn the springs a to the right or left for expanding or 
p swage the tension of the wheel. On the ends of the spokes b 
are cast blocks g, which do not touch the inside of the sole, 
enough space being allowed for the movement according to the 
tension or compression of the springs. Means are provided for 
preventing the sideways shaking of the blocks g. (Accepted 
March 24, 1894). 


STEAM ENGINES AND BOILERS. 


8729. A. G. Mumford, Colchester, Essex. Steam 
Generators. (2 Figs.) May 1, 1893.—This invention relates to 
water-tube boilers, and consists in arranging the water tubes in 
blocks, each forming a self-contained element, so that any one of 
them can be removed and replaced, the object being to facilitate 
the repair of the boiler in case of accident to the tubes. A is the 
cylindrical steam collector, B the water chambers, C the hori- 
zontal boxes forming the top of the firebox, C! the vertical boxes 
forming the sides of the firebox, D the group of curved tubes con- 
necting each of the boxes C with its adjacent box C', E the tubes 
connecting the boxes O with the steam collector A, E' the tubes 
connecting the boxes C1 with the water chambers B, F the circu- 
lating tubes connecting the steam collector with the water 
chambers B, G the firebox, H the bridge, J the doors enclosing 
the space between the boxes C and C!, and K the uptake The 











boxes C are arranged in tworows, side by side, in contact with 
each other, those in one row being in contact with those in the 
other, and the boxes C! are placed side by side, in contact with 
each other on each side of the firebox. of the boxes C on 
each side of the boiler is connected with the adjacent box C! by a 
group of curved tubes D, and is also connected with the steam 
collector A by a pipe E, and each of the boxes C! is connected 
with the adjacent water chamber B by means of a pipe El. In 
each of the pipes E and E! are flanged joints ¢ and e' respec- 
tively, which provide means of disconnecting any of the elements, 
so that it can be removed and replaced. The steam collector A 
is connected with each of the water chambers B by means of the 
circulating pipe F arranged at the front end of the boiler, and is 
provided with a safety valve, stop valve, and pressure gauge. 
(Accepted March 24, 1894). 


9935. H. Wood and N. Macbeth, Bolton, Lancs. 
Compound Steam Engines. (2 8.) May 18, 1893,— 
This invention relates to steam enginesof the Corliss type. The 
engine has two cylinders A and B carried by standards OC, and 
different in size, the cylinder A being iatended for the high pres- 
sure steam which is expanded into the cylinder B. The two 
cylinders are formed in one casting, and have their axes a, b con- 
verging upon the axis of the crankshaft D. The planed ways cl 
for the sliding crosshead blocks are thus made parallel with the 
lines a, b, 80 that the connections of the connecting-rods a}, bl 
with the piston-rods a2, b? travel on the respective lines a, b. 
The two axial lines a and } are not in one plane making a right 
angle with the crankshaft axie, but are in two planes (Fig. 2). 
Both connecting-rod ends take hold of one crankpin E, which is 
made long enough to receive the two, and is turned to two 
diameters, the inner part, upon which works the bearing in the 
connecting-rod a! from the cylinder A, being increased in dia- 
meter so as to make the pin strong. By thus mounting the two 
connecting-rod ends upon one crankpin, one end behind the other, 
and by arranging the two cylinders out of cross line, the use of 
a forked connecting-rod is avoided, and a square face to carry 
parts of the valve gear obtained. The face on the inner side of 





the cylinder casting is provided with the surfaces / to receive the 
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valve —— mountings. The setting forward of the cylinder 
B enables the four facings f to be brought into one plane 
square with the crankshaft axis, so that they can be planed 
to be all in line, square across the engine. The facings f 
are on the outer sides of the centre lines a, b to give the 
valves, both for induction and eduction, ample space, and are 
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7. 
brought into position to be accessible. The engine is combined 
with another engine, which may have only one cylinder supplied 
with steam from the cylinder B through the pipe G, the single 
cylinder in the second engine being directly over the crankshaft. 
(Accepted March 24, 1894). 


6821, T.and W. Toward and J. Meek, Newcastle- 
upon-Tyne, Steam Pumps. (2 Figs.) April 1, 1893.— 
The object of this invention is to provide a steam pump, The 
steam and pump cylinders are mounted in line, and the — 
bucket and piston are attached to the same rod, the steam being 
applied to the piston alternately by a piston slide valve P. A 
spindle provided with cams C passes transversely through the 





centre of the piston valve at right angles to its centre line, and is 
oscillated by an arm fixed to the piston-rod, a connecting-rod, and 
lever. The cams operate on the piston valve, and move it to and 
fro without liability of dead centre or one taking place so 
long as steam pressure is applied, a tongue also being attached to 
the centre of the spindle, which, if the piston valve fails to act, 
reverses it on its usual stroke. (A March ‘21, 1894). 


556. F. W. Webb, Crewe, Chester. Boilers, (3 Figs.) 
April 18, 1893.—This invention relates to locomotive, &c., boilers, 
the object being to prevent the leakage which occurs at the 
ends of tubes when fixed to rigid tubeplates, and consists in 
making the tubeplate in two parts, one of which B is securely 
riveted to the boiler barrel A, having a hole cut out of its centre 


1856 


large enough to receive the second part C. This second part is 
made go that it is free to slide longitudinally in the fixed part as 
the boiler and tubes expand or contract, and is prevented from 
being blown from its position if the tubes give way by a collar 
formed on the part of tubeplate which projects inside the boiler. 
(Accepted March 24, 1894). 


MISCELLANEOUS, 


7055. G. Humphries, London. Converting Re- 
ciprocating into Rotary Motion, &c. [3 Figs.) April 
5, 1893.—This invention relates to means for converting recipro- 
cating ino rotary motion, and vice versa. Upon the shaft a 
to be rotated is placed a toothed sector b of about 150 deg., 
and on each side of the shaft is arranged a rack cl having the 
same number of teeth as the sector with which the two racks 
alternately engage, the one on :he forward and the other on 
the backward stroke. These racks are connected by end pieces 
so as to form a rectangular frame around the sector, the 
motion being given to this frame. When the parts are in a posi- 
tion in which the last tooth of the sector engages with the last 
recess in one of the racks, the other rack does not engage with 
the sector, the latter not having teeth on more than about 
150 deg. of its periphery. Any return movement given to the 
frame results im the reversal of the movement of the sector which 
has not been rotated sufficiently in the first direction to come 
into gear with the other rack. To the face of the sector is 
attached a cross-piece d extending across its centre, the two ends 
di of which extend to the periphery of the sector at diametrically 
opposite points lying ore the portion — bi the teeth. 
On the side of the cross-piece farthest from the toothed edge of the 
sector are two projecting teeth d* placed at equal distances from 
the centre of the cross-piece. These engage, when the rectangular 
frame is at the end of its stroke, with two correspondingly-shaped 
depressions formed in the side of a rocking bar pivoted centrally 
at each end of the rectangular frame. The ends of the rocking- 





bars are extended inwards so as to embrace the cross-bar secured 
to the surface of the sector when the rectangular frame is at the 
end of its stroke. As the frame completes its stroke one end of the 
inwardly projecting arm and one end of the cross-bar carried by 
the sector come in contact with one another, the inwardly pro- 
jecting arm moving towards the sector with the rectangular frame, 
and the endof the cross-bar on the sector approaching the arm by 
reason of its movement about the centre upon which the sector 
turns. The continued movement of these parts presses the in- 
wardly proiesing arm outwards, and so locks the rocking-bar of 
which it forms part upon its pivot and brings the recesses into 
position to receive the teeth formed upon the cross-bar carried by 
the sector. Before these parts engage with one another the oppo- 
site end of the cross-bar upon the sector comes into engagement 
with the inner side of the angle formed by the junction of the 
other end of the rocking-bar with its inwardly bentend. At the 
end of the stroke the cross-piece upon the sector lies at right 
angles to the path of the rectangular frame and close to the inner 








side of the rocking-bar between its bent ends, which are suffi- 
ciently wide apart at their base to accommodate the cross-piece 
on the sector. These ends incline inwards to engage with the 
ends of the cross-piece of the sector. On the return of the rec- 
tangular frame, as the end of the cross-bar on the sector at the 
side farthest from the rack that was in engagement with the 
sector during the last stroke is still in engagement with the inner 
angle of the rocking-bar, and this has been thrown to one side by 
the sudden aveng J of its teeth with those of the cross-bar on the 
sector, the latter is revolved and is thus brought into engagement 
with the first tooth of the rack opposite that one which was in 
engagement during the previous stroke. The sector thus engages 
alternately with each rack, so that the direction of its rotation is 
unchanged. (Accepted March 24, 1894). 


7542. 8. Edwards, Eccles, Lancs. Cutting Chaff. 
(4 Figs.) April 13, 1893.—This invention relates to chaff-cutting 
machines. The teeth A are ——_ upon the feed rollers B, in 
diagonal lines instead of in straight ones in line with the axis. 
The teeth are curved backwards from the surface of the roller on 
the side presented to the feed, and on the other side of the point 
are cut off on a line drawn through the centre of the roller. 
Fixed projections upon the cheeks are dispensed with, and both 
rollers are carried the full width of the machine mouth, the parts 

being formed as collars upon the top roller. Two depending 
brackets E are constructed by casting one upon each side of the 


i 
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top adjustable pressure 4 C, each terminating with a bose, 
through which the shaft F of the top roller , and by which 
the mouthpiece is supported. These brackets E have a short 
rotary movement upon the shaft, within a vertical opening made in 
the side plate G and front mouthpiece H. The top pressure-plate 
C can thus swivel upon the roller shaft F, and is operated and 
ad — by means ofa handwheelI and screw. The safety roller 
J is carried by the upper end of the top pressure-plate, and 
serves to prevent the attendant being accidentally caught by the 
rollers B. The screw upon which the wheel is fixed works through 
the crosshead K, the ends of the sorew acting nst the bearings 
L from the top pressure-plate. (Accepted March 24, 1894). 


er, Wakefield, Yorks. Tilt Ham- 
17, 1893.—This invention consists of a tilt 
hammer comprising a tilting shaft on which the hammer 
shaft is mounted, and which forms the axis about which 
the hammer tilts. Near to, and parallel with, the tilting shaft 
is — a rotating driving shaft driven by a belt and pulley, 
and carrying a cam-plate provided with slot-holes, so that the 
cam blocks, by means of bolts and nuts, can be adjustably 
attached to the disc, thereby increasing the lift of the hammer 
as the cam blocks are fixed further from the centre of the rotating 
cam-plate. a@are the side frames carrying the driving shaft b in 
bearings ; d are the fast and loose pulleys, and e the cam-plates 
fixed at the outer ends of the shaft b}; gare the cams attached 
to the cam-plates by means of bolts passing through radial 
slot-holes in the cam-plates e. The stroke of the hammer can 
be altered by securing the cam pieces nearer to or further 
away from the centre. The hammer shaft is carried in bearings 
cast at the front of the standards, and is fitted in a caet shoe 
forming one end of the double-armed lever j, the opposite end 
being provided with a steel platei on the upper wearing sur- 
face. A spiral spring 7 normally holds the short end of the lever j, 
to which it is attached, so depressed as to be out of contact with 
the cam-pieces g as they are carried round by the cam-plate. A 
stronger spiral spring m is attached to the opposite end of the 
lever j, and its lower end is connected to mechanism for 
increasing its extension without unduly increasing the movement 
of the foot lever. This mechanism consists of the large and small 
chain belt pulleys o and p, secured together, and mounted loose 


9834. J. W. Kiln 
mers, (3 Figs.) May 





on the ping. One chain belt r from the lower end of the 
spring m beneath the guide pulley s to the periphery of the large 
pulley o. A shorter chain belt v passes from the smaller pulley p 
to the foot lever?. The large pulley o is mounted eccentrically on 
the pin qg, and the attacliments are so made as to give the greatest 
extension to the spring m for a given movement of the foot-lever n, 
The spiral spring draws down the long arm of the tilt hammer, 


























and raises the shorter arm so as to bring it in the way of, and in 
contact with, the revolving cams g, which depress the short arm 
and raise the re J one with the hammer shaft, and still further 
stretch the spiral spring m, so that on the passing of the cam, the 
tension of the spring brings down the hammer with greater or less 
force according to the depression of the lever n by the foot. 
(Accepted March 24, 1894). 

9877. T. Halliday, Golborne, Lancs. Looms. 
(2 Figs.) May 17, 1893.—This invention, which relates to the 
shedding motion of undermotion looms, its object being to pro- 
vide means for working additional shafte for the sag goes of pro- 
ome spots or stitches in the weaving, consists in a compound 
shedding motion constructed with an additional loose tappet on 
the tappet shaft caused to rotate about half the number of times 
the ordinary tappets rotate, but which may be altered as required 
by the employment of gear wheels of different proportions. 
A is the tappet shaft, the countershaft, and C the tappet, 
operating the levers D through the bowls E. The levers D are 
connected to the healds by the heald cords. The motion to ope- 
rate the tappet C is communicated from the second motion shaft 
B to the tappet shaft A, through the wheels F and G keyed to the 
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shafts. The tappet C is secured to its shaft by set screw c 
in order to rotate it. Onthe —— shaft A, and capable of rotat- 
ing loosely, is mounted an additional gear wheel H, which is 
attached to adouble cam K, in the form of calico tappets, which 
operates the levers D! through the bowls E'. The wheel H is 
driven by the spurwheel J secured to the second motion shaft by 
set screw j. The wheels are held in gear by means of a collar h 
on the shaft at the outside of the gear wheel H, these wheels 
being proportioned in order to obtain the desired number of revo- 
lutions per pick. The loose gear wheel H, and with it the double 
cam K, only revolves once every five, six, eight, or ten picks, 
whilst the other tappets revolve once every two, three, four, or 
five picks. The additional double cam K can geared either 
five, six, eight, or ten tothe round, while the ordinary tappet is 
going its usual round. (Accepted March 24, 1894). 

6633. W. Crosland, Manchester. Paper-Cutting 
Machines, &c. [8 Figs.] March 29, 1893. is invention 
has reference to guillotine paper-cutting machines. A lever is 
we having in its length a knuckle joint M, and con- 
nec at one end to the guillotine lever, and at the other to 
the driving disc of the machine. In order that the thrust of the 


Figo 























disc is imparted to the lever, means are provided by which the 
knuckle-jointed lever can be straightened and so take up the 
thrust and impart the movement to the guillotine lever. This 
drivin oy ee when in its driving tion both drives 
the guillotine in the cutting direction, and afterwards withdraws 
it in lieu of the withdrawing being done by a strong spring 
(Accepted March 21, 1894). 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United of America from 1847 to the present time, and 
reports of trials of t law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
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GLASGOW WATER WORKS. 
(Continued from page 603.) 

THERE are only two syphons on the line of 
aqueduct, one over the Endrick Valley, shown by 
Fig. 10 on page 536 ante, and the other over the 
Blane Valley, shown by Fig. 12 on the same page. 
The former syphon is 2 miles 34 chains long, and 
four pipes, each 48 in. in diameter, will ultimately 
be laid ; but, for the present, only two are being put 
in. The inclination of the piping is 1 in 1000, and the 
fall, which is about 280 ft., is gradual, although the 
rise on the southern leg of the syphon is very steep. 
The lowest point is at the point of crossing the 
River Endrick. There are three bridges—one 
across the public road from Glasgow to Aberfoyle, 
one over the Forth and Clyde Railway, which 
adjoins the same road, and is met at mile 15 on the 
line of aqueduct, while the third is over the End- 
rick. The spans vary from 36 ft. to 84 ft. These 
bridges are all similar in design. The abutments 
and wing walls are to be of square dressed rubble 
masonry, carrying web girders, on the bottom boom 
of which are cross-beams. On these latter are 
carried the pipes, resting in cast-iron saddles. At 


and testing* of pipes, so that it is not necessary to 


enter into the matter here. The pipes for the 
Glasgow Aqueduct were cast by Messrs. D. Y. 
Stewart and Co., Glasgow. The test bars were 
3 ft. 6 in. long, 2 ft. deep, and 1 in. thick. They 
were placed between supports 3 ft. apart, and had 
to bear a weight of not less than 30 cwt., and not 
more than 33 cwt. As to pressure, the following 
results were got before the pipes had been coated 
with Dr. R. A. Smith’s patent preparation : 


Pounds per 


Head 








| 
Diameter. Metal. | of Water. [Square Inch. 
in. in, | ft. 
48 14 200 863 
48 y 250 108} 
48 1 300 =| ~—130 
15 a 600 | 260 


The method of jointing the pipes differed from that 
adopted on the Manchester Works, where the 
joints were entirely run with lead. In the case of 
the socket joints on the works at Glasgow, as much 
rope yarn was driven into the socket as would leave 





a uniform space of 3 in, all round for lead, and after 
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the lowest part of the syphon there is a scour pipe 
18 in. in diameter, discharging into the River 
Endrick, and having ordinary sluice valves. The 
piping is carried under several roads, and crosses 
the old aqueduct, which is here also in syphon. 
The point of crossing is at 15 miles 3 chains, and 
both lines of piping are under surface level. 
The piping, and the method of laying it, is 
similar to that in the Blane Valley syphon, 
already completed. There the syphon is 1194 
yards long. There also four lines of pipes 
are to be laid, but for the present require- 
ments two are deemed sufficient. The fall is 
less than in the Endrick Valley, being about 
120 ft., so that the head is equal to a pres- 
sure of about 50 lb. to the square inch. The 
pipes are in 12-ft. lengths, and are 48 in. in dia- 
meter. The two lines of pipes already laid are 
2 ft. 6 in. apart. In the upper legs of the syphon, 
spigot and socket pipes have been used, the metal 
being 14 in. and 1} in. thick, while on the level, 
or comparatively level parts, double spigot or tube 
pipes have been used, the metal being 1# in. thick. 
In the case of the socket pipes the outside edge has 
been turned in a lathe and a steel ring shrunk 
on, as shown on Fig. 41, page 638. The tube pipes 
have had their ends faced, and they are jointed 
with steel hoops. These hoops were rolled from 
the bloom without being welded. In connection 
with the Manchester Works we entered at some 





length into the operations in the manufacture 


being run the lead was set up flush with the caulk- 
ing tool. The entire joint in the case of hoops on 
the double spigot pipes was run full of lead, the 
latter being set up on both sides with caulking tools. 

The pipes were bedded into the ground for the 
greater part of the length of the syphon, being 
bedded with a bank 2 ft.6in. deep. At some points 
they are supported on masonry piers 2 ft. to 6 ft. 
high, with a cylindrical channel on ashlar saddles to 
suit the circumference of the pipe. The maximum 
grade is 1 in 5, and the most acute curve is of 
288 ft. radius. The curves are formed by double 
socket collars, varying in bevel from 2 in. to 6 in. 
(Fig. 42, page 638). The sockets generally are 
constructed in the same way as the pipes. 

The passage of the water from the aqueduct into 
the syphon takes place in a valve chamber 30 ft. 
wide, 12 ft. broad, and 16 ft. deep, illustrated 
by Fig. 43 on page 638. The water has an 
uninterrupted flow into this chamber, the walls 
of which are of concrete, that opposite the inlet 
being backed with puddle, the better to resist any 
pressure. The pipes pierce the concrete and 
puddle, and are supported on ashlar blocks in 
front and behind the puddle wall. The pipe is 
at a lower level than the aqueduct, the centre 
being 3 ft. 6 in. below the invert. The inlet end 
of the pipe is fitted with an open frame sluice valve 
fixed to ashlar facing set in the concrete wall of the 
chamber and operated by worm gearing from a 





* See ENGINEERING, Vol. lii., page 615, 


platform above the chamber. A 9-in. pipe is fitted 
to the syphon to carry off the air which may enter 
the pipe with the water. Thereisa scour from the 
chamber consisting of a cast-iron turned and bored 
pipe regulated by a 15-in. sluice valve and dis- 
charging into a watercourse. At the south end of 
the syphon the pipes discharge into a basin shown 
by Fig. 44 on page 638. The basin is 30 ft. 
wide. The pipe is put at a lower level than the 
aqueduct, the difference being made up by a curved 
rise as shown, against which the water will flow 
in its forward course. To resist ‘any back 
pressure which may arise, a concrete wall with 
puddle backing has been constructed as shown. 
The pipe is similarly bedded as in the valve 
chamber, and a 9-in. air pipe is provided. To pre- 
vent water flowing back through the pipes should a 
burst occur, they are provided with reflux doors of 
timber mounted with iron and secured to ashlar 
blocks set in the concrete wall of the basin. The roof 
of the basin is formed by an arch of concrete 30 ft. 
span with 7 ft. 6 in. rise. A scour similar to that 
in the valve chamber is provided. A stop-plank 
and overflow chamber is constructed south of the 
basin, as shown on Fig. 44. In the case of each 
valve chamber and basin, provision has been made 
for four lines of pipes. Entrance is by manholes, 
At the lowest point in the Blane Valley syphon 
there is, as at the Endrick, a 15-in. scour with 
valves for emergencies. 

There are throughout the whole line of aqueduct 
10 bridges. We have referred to those on the 
Endrick syphon. On the Blane Valley syphon 
the construction is of concrete arching, where 
streams have to be crossed, as, for instance, in the 
case of the bridge over the Blane Water, at 2 miles 
5 chains. It is entirely of concrete, except the upper 
portion of the facing, where square dressed rubble 
is used. The span is 18 ft., but the pipes cross the 
stream at an acute angle, and the bridge is 29 ft. long 
on the centre line of the arch, the angle of obliquity 
being 39 deg. A temporary timbering was con- 
structed about 5 ft. 2 in. above the water level, 
and the concrete placed in situ. There is a 
ring in concrete, and a string course of 12 in. be- 
tween the crown of the arch and the bottom of 
the pipes, and 1 ft. 3 in. above the pipes to the 
roadway, the total height from crown of arch to 
roadway being 8 ft. The pipes are supported on 
ashlar blocks on the top concrete arch, and a road- 
way is formed on top, with an iron handrail on either 
side. Over Jenny’s Burn the Blane syphon is 
carried by a bridge similarly constructed, the span 
being 18 ft., and the rubble piers between wing 
walls being 12 ft. apart, with ashlar saddles for the 
pipes. Passing under the Blane Valley Railway 
the weight is distributed by placing two 15 in. by 
15 in. timbers under the sleepers. Where streams 
are crossed under in the case of the cut-and-cover 
formation, the concrete is carried up to and forms 
the bed of the stream, as shown on Figs. 34 and 
35, on page 537 ante. 

The general type of the more important bridges 
is shown by the views of Duchray Bridge on page 
638, Figs. 45 to 52, and by the illustration of 
Meadhonach Bridge, Fig. 53, annexed, both these 
bridges being on Mr. Lawson’s contract. They 
are similar in design, differing only in dimen- 
sions. The Duchray Bridge has a span of 
57 ft. 6 in., while that of the Meadhonach is 
42 ft. In each case the watercourse issues 
from the heart of a mountain to span a rugged 
valley of greater or less depth, and passes 
again into the tunnels which have been bored. 
Both bridges have been completed. The wife of 
the Lord Provost of Glasgow laid the last stone 
of the Duchray Bridge in August of 1891, in pre- 
sence of the Lord Mayor and Lady Mayoress 
and the Sheriffs of London, when they went 
over the Loch Katrine Aqueduct. The cen- 
tres of both bridges are made up entirely of 
concrete, while the facing is of block whinstone 
quarried in the neighbourhood, the quoins, string 
course, &c., being of Loch Awe granite. The 
completed structures are certainly handsome, and 
cannot be said to detract from the magnificent 
scenery of the district. 

The concrete of the arch and abutments was 
placed in situ, the water being first spanned by a 
temporary arch of wood. The concrete was put in 
in layers of 6 in., that for the abutments and 
arches and for the waterway of the aqueduct being 
composed of one part of cement, two parts of sand, 
and three of broken stone, while for the filling be- 














636 


ENGINEERING. 


[May 18, 1894. 








tween the spandrils and wing walls coarser concrete 
was used, made up of one part cement to three of 
sand and 4% of stone. The side walls of the 
waterway are 3 ft. thick, and arched in with con- 
crete 1 ft. thick, covered with a thin layer of 
cement mortar, and the roadway made up of the 
coarser concrete. Prior to this upper layer being 
put on, the facing walls and wing walls were built, 
an air space of 3 in. being left between the whin- 
stone walls and the concrete side walls of the 
waterway. The upper layer of concrete over the 
waterway is bonded into the top of the side wall, 
which carries a wrought-iron railing, with pilasters 
at all four corners. At both bridges opportunity 
is taken for constructing access chambers and over- 
flow arrangements, and the illustration of Mead- 
honach Bridge (Fig. 53) shows one of these in 
course of erection, the entrance shaft being built 
on the hillside ready for the dome grating. An- 
other bridge of the same type carries the aqueduct 
over Lossnaugh Burn at 3 miles 38 chains, the span 
being 15 ft. 

The Blane Valley contract included the forma- 
tion of a carriage drive along nearly the whole 
length of the section. This roadway, which is 
5$ miles in length, has been made by the Commis- 
sioners for the proprietors, and during the progress 
of the works is used by the contractors for a tram- 
way for the conveyance of materials to and from the 
different headings along its route. It runs along 
the side of the hills at an elevation of 300 ft. above 
Ordnance datum, or about 200 ft. above the valley of 
the Blane Water. From it is obtained not only a 
magnificent view of this valley, which is one of the 
prettiest in the west of Scotland, but also a view of 
the romantic scenery of Loch Lomond lying at the 
foot of its rugged mountain range. Along its course 
the roadway crosses several deep and _ thickly 
wooded glens, the natural rustic beauty of which 
we cannot say has been improved by the works. 
These glens are crossed by bridges or culverts, 
according to width or their convenience as spoil 
banks. The bridges, which are four in number, 
have concrete abutments and wing walls with iron 
girders to support the roadway, and the culverts, 
which are much more numerous, have either rubble 
or concrete side walls and concrete arches, and vary 
from 6 ft. by 6 ft. to 2 ft. by 2 ft., the smaller sizes 
being roofed in with concrete slabs. Although as 
far as possible the road has been kept to a contour 
line round the hills, this in some places was impos- 
sible, so that occasionally the rough side of a rock 
cutting of from 15 ft. to 20 ft. high rather discounts 
the natural beauty of the surroundings ; but these 
places are few and far between, so that a view of 
the valley is obtained from by far the greater part 
of its length. The sharpest curve has a radius of 
100 ft., and the steepest gradientis 1 in 15. These 
extremes, however, are only reached in one or two 
instances, The roadway itself is 20 ft. wide and 
has 9 ft. of hand-set bottoming, 9 in. deep in the 
centre, the remainder being filled in with quarry 
rubbish or other hard material from the excava- 
tions, and the whole is blinded with broken sand- 
stone 3in, deep and metalled with 4in. of whinstone. 
The road, as before stated, is made for the pro- 
prietors, who hope that it will open up their land 
for feuing purposes, and therefore have agreed to 
accept it in part payment of compensation, &c. 


(To be continued.) 





THE IRON AND STEEL INSTITUTE. 

In our last issue we were compelled—owing to 
other demands upon our space—to break off our 
report of the recent meeting of the Iron and 
Steel Institute in the course of the discussion on 
Professor Arnold’s paper on ‘*The Physical In- 
fluence of Elements on Iron,” having brought it 
down to the conclusion of M, Osmond’s contribu- 
tion to the controversy. O1 page 665 we commence 
the publication of Professor Arnold’s paper, and 
now continue our report of the discussion. 

Mr. Stead, of Middlesbrough, was the next 
speaker. He remarked that the results of Messrs. 
Osmond and Roberts-Austen’s work in the past had 
been so much added to the solid truth, and Pro- 
fessor Arnold had confirmed them in a very great 
measure. The latter, however, did not exactly 
agree with their hypotheses. Although he (Mr. 
Stead) was inclined to believe in the chemical and 
physical hypotheses in iron, there were still diffi- 
culties to be removed before they could be accepted 
as finalities ; and our friends would have to go on 
with their work until there was complete harmony. 








What they wanted was direct solid fact ; and when 
all the facts were obtained, and these did not agree 
with a preconceived theory, then the theory must be 
modified. He must congratulate Professor Arnold 
upon his excellent and admirable work. The amount 
of his labour was simply stupendous, and any one 
who had done any original work at all, must know 
what a lot of ‘burning the candle at both ends” 
was required before such a result as that was 
obtained. He, therefore, welcomed Professor 
Arnold as one of their foremost original in- 
vestigators, and hoped that he would fre- 
quently favour them with communications of a 
similar character. The particular remarks which 
he had to make were with referencé to Mr. Had- 
field’s manganese steel, and as to the cause of the 
magnetic peculiarity in this steel. In improving 
the little polishing machines, which he had brought 
for inspection of the members,*he had experimented 
with this identical steel. In experimenting with 
this material for preparing microscopic specimens, 
it was found that a very extraordinary structure 
developed on etching the surface of the steel. It 
was noted that there were very hard projections 
after etching, which would not disappear, and 
which projected above the surface of the steel. On 
prolonged action the indentations of the soft por- 
tions of the steel were so pronounced that the re- 
mainder of the steel could be used as a printing 
block, and the little prints on the cards which Mr. 
Stead handed round for inspection were really pro- 
duced by that purely crystalline substance which 
was not so readily acted upon as the other part of 
the mass. After dissolving very slowly the greater 
part of the bar in Sir Frederick Abel’s solution, 
and scraping away the outside portion, it would 
be found, by rubbing the finger on it, that 
it came away in fine scales like graphite. He 
had a portion of it, which was double-carbide 
of iron and manganese—such as Professor Arnold 
had alluded to. The analysis of this material was 
as follows—Steel : Fe, 85.80 per cent. ; Mn, 12.18 
per cent. ; C,1.77 per cent. ; other matters not 
determined, 0.25 per cent. That was the analysis 
of the original bar. The carbide contained 74 per 
cent. of iron, 17.19 of manganese, and 6 per cent. 
of carbon; and matters not determined, 2.81. 
The carbide was actually separated. He could not, 
in the time at his disposal, hit upon an exact 
method of determining the precise quantity of this 
carbide in the steel, but by microscopic measure- 
ment and other considerations he had estimated 
that there was perhaps 25 to 30 percent. That 
meant that the balance other than carbide con- 
tained little or no carbon at all, and that if there 
was 30 per cent. carbide it would be found equal 
to 1.8 per cent. of carbon, consequently the balance 
of 70 per cent. contained no carbon. What, Mr. 
Stead asked, did that lead to? Looking at Mr. 
Hadfield’s result with decarburised steel, it 
became permanently susceptible to magnetism 
immediately he removed all the carbon from his 
manganese steel. There were three possible 
explanations for that. First of all, during the 
prolonged heating there might have been an 
actual separation of iron and manganese, although 
side by side, and the free iron asserted its peculiar 
magnetic property. Secondly, the manganese in 
the steel might have been oxidised in the mass, 
leaving the iron in the free state, manganese being 
more oxidisable than iron. Thirdly, that manganese 
did not take away the property of magnetism from 
iron unless carbon was present. That was the 
hypothesis which Mr. Hadfield advanced, and it 
seemed to him (the speaker) necessary only to make 
one single test to determine and settle whether 
that was so or not. From what he (Mr. Stead) had 
said, he had no doubt that even those who had not 
followed this question at all would see at once that 
the proper thing to do was to make an alloy of pure 
carbonless manganese and iron free from carbon, 
and find out whether that was magnetic or not. 
The difficulty was to get pure manganese free from 
carbon. Mr. Hadfield had sent him some manga- 
nese with only } per cent. of carbon ; and after 
careful analysis he had a very small quantity left, 
sufficient to make the experiment, and he alloyed 
this by rapid melting with iron in a clay 
crucible. This alloy contained 23 per cent. of 
manganese—-a very much larger quantity than 
anything Mr. Hadfield had made in the shape 

* These machines were exhibited in connection with 
Mr. Stead’s paper on ‘‘ Methods of Preparing Polished 
Surfaces of Iron and Steel for Microscopic Examination,” 
which we shall publish in due course. 








of manganese steel. The speaker produced the 
alloy he referred to. In order to make it fusible 
(his arrangements not being so perfect as to get 
a great heat to melt the pure alloy) he had added 
a little phosphide of iron. The presence of a 
little phosphorus was not at all detrimental to 
the results obtained. He produced the alloy 
clinging to a little magnet, and yet he observed 
that that substance had got 23 per cent. of man- 
ganese. The experiment was so far imperfect that 
he could not obtain a material perfectly free from 
carbon. In the compound before them they had 
got 0.3 per cent. of carbon, but not enough to 
form the carbide in sufficient quantity to obliterate 
the whole of the magnetism. This experiment was 
made two days before the time of speaking, and he 
had been working all night in order to contribute 
to the discussion ; but he could assure the meeting 
that he had accumulated a dictionary full of notes 
for other experiments, the outcome of this one, 
and which he hoped in time to be able to communi- 
cate to them. There was a point raised by Pro- 
fessor Arnold which had reference to the effect 
of arsenic in iron. At the present time they 
were rather bothered with the idea that arsenic 
was a very fatal thing in steel, and this idea 
was strengthened by certain specifications, which 
stipulated that the amount of phosphorus and 
arsenic together should not exceed a given 
amount, the inference being that they were 
equally bad. Professor Arnold’s results showed 
that even with 1} per cent. of arsenic in steel 
it was almost good enough to make boiler 
plates, and if this were so, a few hundredths, or 
one-tenth per cent., and possibly two-tenths per 
cent., might not have any serious effect on steel. On 
one occasion the speaker had met with steel with 0.2 
0 cent. of arsenic which was good in every respect ; 

e mentioned the fact in a paper to that Institute 
many years ago. These specifications were pre- 
venting the use of the ore that would otherwise be 
used in this country, and in that way they were 
preventing the progress of their industry. He 
could not emphasise this matter too strongly. Mr. 
Harbord, in his paper read some time ago, showed 
the same result as Professor Arnold, and that asmuch 
as 4 per cent. of arsenic in steel did not do more than 
an appreciable amount of harm, while 4 per cent. 
of phosphorus would utterly ruin the metal, thus 
showing that arsenic was not nearly as injurious in 
its effect as was imagined. He would advise that 
the question should be carefully investigated, and 
that the true effect of small quantities of arsenic on 
iron and steel be ascertained. 

Mr. Gilchrist said that the subject before the 
meeting was one of great importance, and he would 
only touch on one or two points. When an analyst 
represented to the steel manufacturer that there 
was only a certain percentage of sulphur in steel, 
and the rail produced proved unsatisfactory, the 
chemist got into bad repute. He would therefore 
suggest that it should be the custom to report there 
was a percentage of an alloy of iron and sulphur in 
the whole. Referring to the suggestion made by 
Mr. Hadfield that a committee should be appointed 
for the consideration of this question of carbon in 
iron, the speaker said that was a most valuable sug- 
gestion, but it was necessary to get the money to 
carry out research of this nature ; the funds of the 
Institution were not sufficient to bear such a charge, 
and he would suggest that certain of the members 
should subscribe together, and then appoint a com- 
mittee of seven persons to arrange the details of 
the work. 

The next speaker on Professor Arnold’s paper 
was Professor Roberts-Austen, who commenced by 
saying there were so few who apply the results of 
physical research to the industrial problems con- 
nected with iron and steel, that one naturally 
looked with great interest to any work which came 
from Sheffield, from whence so much had always 
been received. Apart from her early pre-eminence 
in the manufacture of certain varieties of steel, our 
knowledge of the constitution of steel in modern 
times seemed to centre in Sheffield. In 1861 
Vickers was one of the earliest to insist on the 
necessity for correlating the chemical constitution 
and the mechanical properties of steel. Sorby 
pointed to the vital importance of studying by the 
aid of microscopy the structure of carburised iron, 
and Hadfield, ly describing a varied series of 


alloys of iron, had conferred a precious gift on 
metallurgy, for which it will be difficult to thank 
him adequately. 

But to turn to the laborious work now offered 
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by the author of the paper, it would be well, Pro- 
fessor Roberts-Austen said, to try and point out 
wherein tlie interest of such work consisted, and 
to show what méasure of success the author had 
attained. At the outset it was impossible to forget 
that many members of the Iron and Steel Institute 
were not familiar with the fact that certain well- 
known elements can assume states in which they 
behave abnormally, and the same element may 
therefore appear to be, even if analysis prove it to 
be pure, two or even more absolutely distinct 
bodies. If, for instance, melted sulphur be cooled 
down from a temperature of 300 deg., the tempera- 
ture will fall continuously until 210 deg. is reached ; 
there will then be an evolution of heat, and the 
mass will continue to cool until a temperature of 
110 deg. is reached, when there will be another 
evolution of heat. At this point, prismatic crystals 
will form, but these prismatic crystals may change 
spontaneously into octahedral crystals, and these 
latter are soluble in bisulphide of carbon, while the 
prismatic crystals are not. A clear case is thus 
presented of the connection between the change in 
crystalline structure and allotropy. Further than 
this, if the sulphur be quenched at a temperature 
of over 210 deg., it remains plastic, and stretches like 
india-rubber, and is, moreover, only partly soluble 
in bisulphide of carbon; but, the speaker said, 
perhaps stil! more curious was the fact that if this 
plastic sulphur, at a certain stage, were stretched 
beyond its limit of elasticity, it passed into the 
crystalline variety, which is, of course, very hard 
in comparison with the plastic form it recently 
possessed. The question of the allotropy of bodies 
the speaker considered one of the most interesting 
in the whole range of natural phenomena. Allo- 
tropy is common in non-metals, and as it proves 
to ba of great industrial importance, every effort 
should be made to trace its existence in those 
bodies which are called metals. This many ob- 
servers, including Faraday and Joule, had attempted 
to do. Mr. Osmond had been in the front rank of 
such workers ; nevertheless, the history of the sub- 
ject, as written by the author, suggested that the 
allotropy of iron had been invented by Mr. Osmond 
and adopted by the speaker. Turning to the 
behaviour of iron, close analogies to that of 
sulphur were found. If carburised iron, say, 
very mild steel, were cooled down from a tempera- 
ture of 1000 deg. Cent., the temperature would fall 
continuously and uniformly, until that of 860 deg. 
was reached ; then there would be an evolution of 
heat, and the normal rate of fall in temperature 
would be resumed. At 740 deg., however, there 
would be a second evolution of heat, followed, as 
before, by a resumption of the normal rate of cool- 
ing, but at 650 deg. there would be a third evolu- 
tion of heat, and again the normal rate of cooling 
is resumed. Moreover, just as one kind of sul- 
phur is soluble in bisulphide of carbon, and another 
kind is not, allotropists urge that a certain kind of 
iron, such as that which exists at a temperature of 
over 650 deg. Cent., possesses special properties in 
relation to carbon. Furthermore, as in the case of 
plastic sulphur, which becomes hard on stretch- 
ing, so cold, solid, but plastic iron on stretching 
also becomes hard, a fact to which the speaker 
made reference subsequently. Evolution of heat 
on cooling or absorption of heat on heating, 
taken in conjunction with altered physical 
properties, which are met with in the thermal 
treatment of steel, are undoubted evidence of 
allotropy, and allotropists urged that this evidence 
was of great service in enabling the remark- 
able properties of steel to be explained. In the 
case of iron, however, the action of carbon cannot 
be ignored. Professor Roberts-Austen further 
pointed out that both he and Mr. Osmond had 
always insisted on the importance of the part 
played by carbon. The speaker had stated in his 
Newcastle lecture that the presence of carbon is 
essential to the hardening of steel, and he pointed 
out that Mr. Osmond had emphatically insisted on 
the importance of the action of carbon. Still, they 
both considered that its action alone did not ex- 
plain all the known facts of the hardening of steel. 

The reasons which led to the belief in the allotropy 
of iron had been, the speaker said, well summed 
up in Mr. Osmond’s contribution to the present dis- 
cussion. Among these reasons was the occurrence 
of a change at 855 deg. in electro-iron having 
80 high a degree of purity that there appeared 
to be nothing in it but 0.007 per cent. of 
carbon and 0.005 of sulphur. Mr. Osmond found 
even less—-0.002 per cent.—in the electro-iron he 








used. The author of the paper originally attri- 
buted the occurrence of this important point, 
called by Mr. Osmond AR3, to the presence of 
hydrogen. Now Professor Arnold, in the paper 
at present under discussion, attributed it to the 
combined action of sulphur and a sub-carbide 
of iron, and his argument was based on the fact 
that he obtained some very impure electro-iron, 
containing 0.15 per cent. of sulphur and 0.018 of 
carbon, and found-that when this (for electro-iron) 
strangely impure material was heated, the point 
Ar3 was found to be well developed in it. Pro- 
fessor Roberts-Austen suggested that if the author 
would calculate what evolution of heat could be 
attributed to the formation of sulphide of iron, 
from the 0.15 per cent. of sulphur present in his 
electro-iron, he would find that it was somewhere 
about one-twentieth of the amount of heat actually 
evolved when electro-iron is cooled to 860 deg., the 
point Ar3. In order to dispose of the question of 
the action of the minute quantity of sulphur, which 
Professor Roberts-Austen had always admitted was 
present in certain kinds of electro-iron, he had depo- 
sited iron from the chloride of iron and ammonium, 
and in this iron (in which only a minute percentage 
of sulphur beyond the second decimal place could 
be detected by analysing 13 grammes) the point Ar3 
was found to be well developed, not in a single ex- 
periment, but in curve after curve, representing the 
autographically recorded results of the repeated 
heating and cooling of the iron. This, Professor 
Roberts-Austen trusted, would show Professor 
Arnold that the cause of his fears as to the dis- 
turbing action of sulphur in the case of the original 
experiments on electro-iron had been removed, and 
with them much of his case also disappeared. 
Another point on which Professor Arnold laid 
much stress was the observation of Mr. Osmond 
that the presence of boron in iron lowered the 
position of ArR3; and he considered the evidence of 
the existence of combined boron in the specimen 
of iron used by Mr. Osmond as being of the most 
trivial nature. The author of the paper seemed 
to be entirely ignorant of the evidence given by 
Mr. Osmond in favour of the existence of combined 
boron in this specimen. If boron was not in inti- 
mate union with the iron, why, the speaker asked, 
was the point Ar3 lowered? On the question of 
boron steel, further evidence would be offered in 
the course of the discussion. Professor Arnold 
now considered that the evolution of heat at the 
point Ar3 marked a physical point due to the 
passage of hot iron from the plastic to the crystal- 
line state. It was evident, therefore, that his 
reluctance to admit the existence of an allotropic 
change in iron must, in no small measure, be due 
to a misconception as to the meaning of the term 
allotropy. The evolution accompanying a change 
of iron from a plastic to a crystalline condition, 
and the altered properties of the mass, was as good 
evidence of allotropy as could be well afforded. It 
was not, however, the first time that doubt had 
arisen as to the suitability of the nomenclature 
employed in connection with the chemistry of iron. 
Turning to the present state of knowledge of the 
constitution of iron and the view as to the existence 
of a hard 8 modification, no doubt much theory 
had always been involved, and the difficulties 
naturally increased as the consideration of the 
question was approached. As regards the separa- 
tion of the points AR3 and AR2 there was absolutely 
nothing owing to the author, because the recognition 
of the facts that the points were separate, originated 
with Mr. Osmond. The clear separation of the two 
points Ar3 and Ar2 by Mr. Osmond pointed to the 
possibility of modifying the views originally ex- 
pressed. The recognition of the separation mainly 
depended on the magnetic behaviour of iron, but 
the author of the paper stated that it is now 
generally admitted that the appearance and dis- 
appearance of magnetism coincide with the point 
Ar2, which occurs_at about 100 deg. Cent. below 
Ar3. It was by no means admitted, the speaker 
said, that the magnetic change coincides with the 
point Ar2, and the author’s statement was very 
inaccurate, and moreover showed how little he 
could be conscious of the difficulty of determining 
the point at which magnetism really appears in red- 
hot iron. This question had occupied Professor 
Tomlinson and the speaker at such times as they 
could work together during two years, and they 
were absolutely satisfied that in the case of electro- 
iron in which carbon could not be detected by the 
most careful analysis, and in which sulphur was not 
present in quantities exceeding a sma!l percentage 





in the third decimal place, magnetism even in 
a weak magnetic field reappears not at 740 deg., but 
at 802 deg., midway between Ar2 and Ar3, that is, 
before the vital change from the plastic to the crystal- 
line state had made progress. The speaker said that 
until the separation of the points Ax3 and Ar2 was 
absolutely established, it would be premature to say 
anything very definite as to the modification of 
originally expressed views. The great metallurgist, 
Bergman, in 1781, called iron ‘‘ polymorphous,” 
and it might be necessary to recognise the existence 
of three varieties of iron (just as there had been three 
varieties of sulphur); but in Professor Roberts- 
Austen’s opinion, nothing had been urged by the 
author which showed that quenched steel did not 
owe its hardness to the existence of an allotropic 8 
variety of iron. He saw no objection whatever to 
the simultaneous existence of both a and 8 iron in 
hard magnetic steel, which had evidently been a 
difficulty to Mr. Hadfield. As regards the existence 
of a hard variety of iron, it should be remembered 
that a great consensus of opinion based on the re- 
sults of work shows that in elements the hardness 
increases with the number of atoms, and was it not 
reasonable to conclude that when the molecules 
become simplified by heat, and their numbers con- 
sequently augment, that their hardness augments 
also? Professor Roberts-Austen pointed out that 
the views he and Mr. Osmond had promulgated had 
at least led to one result of great interest and import- 
ance, as it had led Mr. Werth to foretell the synthe- 
tical production of the diamond, and the celebrated 
chemist M. Moissan to realise it. Mr. Werth 
urged that the hardest form of carbon, the diamond, 
is the normal form of carbon at avery high tem- 
perature, and that, in order to maintain it in this 
form, it is necessary to cool highly heated carbon 
rapidly under pressure in the presence of an element 
of small atomic volume. 

Professor Roberts-Austen next directed attention 
to the work of Professor C. Barus, to whom he 
alluded as one of the most distinguished and patient 
physicists of the great nation which has produced 
Willard Gibbs and Rowland. Professor Barus had 
said, with reference to the work of Osmond, that 
“*the possibility of molecular change in a metal 
corresponding to each change of strain imparted to 
it, is steadily gaining in probability,” and further, 
Professor Barus points to the experiments on the 
viscosity of strained steel, which led Carus Wilson 
to summarise his experience as to the conversion 
of a into Biron by stress, in favour of Osmond’s view. 
Professor Barus further urges, that if all molecules 
passed from Osmond’s 6 to his a state together, the 
iron or steel would necessarily be liquid. ‘‘ This 
extreme possibility,” he adds, ‘“‘is, however, at 
variance with the well-known principles.” Professor 
Roberts- Austen said he had already expressed 
his belief in the simultaneous presence of a and 
8 iron in hardened steel. Furthermore, as re- 
garded 8 iron, which Professor H. Le Chatelier had 
said ‘‘almost certainly exists in manganese steel,” 
many observers would agree with M. Charpy as to 
the great importance of the evidence based on the 
results of molecular change in iron, which is caused 
by stress. M. Charpy writes: ‘‘The fact which 
tends most to confirm the view as to the allotropic 
transformation of iron is afforded by the peculiarity 
of the tenacity curve in which stress (load) and 
elongation are co-ordinates. This peculiarity con- 
sists in the development of a horizontal line in the 
curve, and is met with in annealed iron and 
steel, and in no other metal,” and he is led to 
conclude that the abnormal elongation which is 
produced by a certain stress in iron and steel 
coincides with the occurrence of an allotropic 
change in metal. He confirms this view, as Carus 
Wilson also did, by magnetic observations on iron 
and steel, which show that when they are sub- 
mitted to mechanical tests, there is a certain point 
at which the physical properties of the metal 
change. It will thus be seen that there is much 
testimony of the highest order to show that soft 
iron is converted into hard iron by mechanical 
stress, and it is well known that this change in 
hardness is unaccompanied by any change in the 
carbon, as the experiments of Sir F. Abel and of 
Mr. Osmond showed. 

In regard to the main conclusion at which the 
author of the paper arrived, first, that the ultimate 
physical influence of elements on iron is not 
governed by the periodic law, Mr. Osmond had 
shown as fully as possible, within the limits 
of a discussion, that the author, by adding 





1.5 per cent. of certain elements to iron, had 
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sought to verify the ‘‘law of Roberts-Austen” 
under conditions in which it was never claimed 
that it had force. Briefly stated, the second con- 
clusion arrived at by the author was, that no ele- 
ment except carbon has (per se) the power of con- 
ferring upon iron the power of abrasion hardness, 
and that the alleged allotropy of iron is not of any 
practical importance. Professor Roberts-Austen 
trusted he had offered abundant evidence to show 
that the question of allotropy in iron is of great 
importance. Mr. Osmond’s curves rendered it pos- 
sible to deduce the amount of heat which is due to 
the allotropic changes (Ar3, AR2) and to the carbon 
change (Arl) respectively. Simple calculations, 
based on the data afforded by these curves, showed 
that the amount of heat evolved at the point Arl 
(650 deg.) is proportional to the amount of carbon 
present, but the sum of the other quantities of 
heat evolved (Ar3, Ar2) is practically constant in 
amount, and independent of the action of the 
amount of carbon present. Was it nothing, the 
speaker asked, that such an important physical con- 
stant should have been carefully studied ? and if, as 
Mr. Osmond contended, there is a purely molecular 
change in iron, it must be of great importance in 
the mechanism of hardening steel. Was it nothing 
also to have shown that the presence of an added 
element had great influence in shifting the points 
at which the respective changes in iron occur? 
Although the presence of carbon is essential to the 
hardening of steel, the changes of the carbon do 
not enable all the facts to be explained. Was it 
well for a teacher in the technical school of one 
of our most important national metallurgical centres 
to treat as of no importance the work of a distin- 
guished foreigner, a member of the Institute, who 
had devoted his life both to industry and to 
ecience ? 

Professor Roberts-Austen added that he had often 
reminded scientific men of the debt they owed to 
industrial work as a basis of scientific progress, 
and he could, at least, rejoice with the author of 
the paper, that science had succeeded in gaining 
admission to the workshop, and was gradually 
commanding the confidence of the workmen; but, 
with a full sense of his responsibility, Professor 
Roberts-Austen urged that this is the very reason 
why the leading practical men should be invited 
to study working hypotheses. The author had 
given, as the conclusion of his work, four state- 
ments, by way of a general summary of the evi- 
dence against the existence of 8 iron, and these 
Professor Roberts- Austen concluded by dealing 
with. Firstly, the author had stated that it is gene- 
rally admitted that the appearance and disippear- 
ance of magnetism coincide with the point Ax2, 
whith occurs about 100 deg. Cent. below Ar3. To 
this Professor Roberts-Austen answered, that the 
point Ar3 is intimately connected with the magnetic 
changes in iron, and that the point Ar2 is, there- 
fore, less important in this respect than the author 
thinks. The author’s second conclusion related to 
experiments of Mr. Hadfield, and would be better 
dealt with in discussing his paper. In his third 
conclusion the author stated that he found the point 
Ar3 developed at the highest temperature and 
greatest intensity in mild steels, containing from 
0.06 to 0.16 per cent. of carbon. This latter con- 
clusion Professor Roberts-Austen said was entirely 
in favour of the views expressed by Mr. Osmond 
and himself. Fourthly, the author stated, and he 
attached great importance to the point, that the 
preparation of a considerable mass of iron free 
from sulphur is a matter of difficulty. With 
reference to this, the speaker said that there was 
no difficulty in obtaining electro-iron in ample 
quantity which contained less than 0.002 per cent. 
of sulphur, and that the author should, therefore, 
have discarded the impure electro-iron which con- 
tained 0.15 per cent. of sulphur, or should have 
classified it with his series of sulphur-iron. Finally, 
the author of the paper had claimed one section of 
it as being historical, but had hardly alluded to the 
work which had been done by physicists, and had, 
moreover, omitted to give what would have been 
very interesting, the history of his own conversion 
to the adoption of the methods and appliances 
which had been so fully and accurately described 
years ago by Mr. Osmond. 

Professor Tomlinson said he had for many years 
studied the behaviour of iron at high temperatures, 
and he found it a most difficult subject. He would 
suggest that instead of the physicist, the chemist, 
and the iron-maker opposing each other, they should 
combine forces to attack one of the most difficult 





problems ever presented to the metallurgist. He 
wished to corroborate what Professor Roberts- 
Austen had said in correction of the author of the 
paper’s statement as to the occurrence of mag- 
netism at the point Ar2. He gave results of 
some experiments made with nearly pure iron, 
when it had been found that the magnetic change 
took place at 850 deg. Some experiments he had 
subsequently made gave the change at 837 deg. 
Dr. John Hopkinson had found it to occur 
between 870 deg. and 690 deg., and it might be 
made to vary through a wide range by the pre- 
sence of various alloys, examples of which he 
gave. Hadfield’s manganese steel might possibly 
be made magnetic by lowering to a temperature 
far below zero. He thought there might be two 
distinct allotrupic changes in iron as in sulphur. 
Professor Arnold had said there was no element 
except carbon that would harden iron to any extent. 
Taat might be so as to hardness iniron itself, but it 
did not follow that the molecular groups within the 
iron might not be hardened ; that was to say, in the 
ordinary mass of iron the groups of molecules would 
form a whole group, which m‘ght be microscopic, 
and these groups would be hard in themselves, yet 
capable of separation from each other. It seemed 
evident, from the experiments of Hopkinson, that 
when iron reached a temperature at which it ceases 
to be magnetic, the molecules are exceedingly rigid, 
and take an enormous force to turn them on one 
side and show magnetism. Hardness was, however, 
a quality difficult to determine. If a file were used, 
though it might be possible to separate the groups 
of mulecules, yet there might be molecular hard- 
ness, though not mass hardness. He thought that, 
if it were not for molecular hardness, the carbon 
would not be able to produce mass hardness. 

Mr. W. Gowland said he had carefully followed 
the author in his account of the experimental work 
he had carried out, in a great measure by adopting 
the methods of Mr. Osmond and Professor Roberts- 
Austen, and he had examined the conclusions at 
which the author had arrived. The results of the 
author’s researche3, as set forth in the paper, had 
been ably, and he thought conclusively, dealt with 
in the replies of Mr. Osmond and Professor Roberts- 
Austen, and he would therefore confine his remarks 
to the first item of inquiry, which were given as 
follows: ‘The experimental evidence has proved 
beyond doubt that the ultimate physical influence 
of elements on iron is not in any way governed by 
the periodic law. If any such influence exists at 
all, the molecular action is so feeble that the inter- 
position of other causes, viz., individual properties 
of compounds, and crystalline effects, has converted 
the law into a series of exceptions.” The applica- 
tion of the periodic law deduced by Professor 
Roberts-Austen from his investigations on the 
influence of small quantities of other elements on 
gold (a metal the most suitable for such research, 
as it is so easily prepared in a state of purity) 
might, the speaker said, be briefly stated as 
fullows: The influence of small quantities of 
elements on the molecular structure of a metal 
in accordance with their atomic volumes. The 
author of the paper appeared to have mis- 
apprehended entirely the meaning and scope of 
this application of the law of periodicity as above 
enunciated, and had set up for attack an interpre- 
tation of the law which it was never intended to 
bear, and had then proceeded to demolish his own 
intepretation. As had been pointed out by Mr. 
Osmond, all that is claimed by it is that the added 
element influences the molecular structure of the 
metal to which it is added according to its atomic 
volume, and it had never been claimed that that 
influence would not be modified or even masked 
altogether by the presence of other elements or by 
varying physical conditions. The very essence of 
the operation of such a law is that the element act- 
ing and the element acted on should both be ina 
state of purity. However pure the acting elements 
might have been, in every experiment made by the 
author the iron acted on was not pure, but con- 
tained carbon and varying proportions of other 
elements. Thus the nickel alloy contained .09 per 
cent. manganese; the manganese contained .37 
per cent..of silicon ; the tungsten contained .14 per 
cent. of manganese ; and all contained about .1 per 
cent. of carbon; so that in every experiment, at 
least, one other, and sometimes two other, elements 
were always present in considerable quantities 
besides the element the action of which it was 
attempted to determine. The interference of one 
element with the action of another was well exem- 





plified in the case of the metal copper. In illustration 
of this, the speaker said he might cite the influence 
of suboxide of copper in copper containing arsenic on 
the electric conductivity of the metal. When arsenic 
was present in copper, in quantities varying from 
.25 per cent. to 5 percent., the relations between the 
electric conductivity of the metal and the percen- 
tage of arsenic present would be represented, if 
plotted, by a continuous curve. The electric con- 
ductivity increases regularly as the percentage of 
arsenic decreases, but at .20 per cent. of arsenic, 
owing to the action of suboxide of copper, the 
curve becomes a zigzag, and the electric conductivity 
is no longer proportioned to the amount of arsenic, 
Up to this point the effect of the arsenic had been 
paramount, beyond it its effects were masked by 
suboxide of copper, and the law relating to the 
influence of arsenic on the electric conductivity of 
copper no longer heli good. Other illustrations, 
the speaker said, might be taken from the metal- 
lurgy of copper, and they would demonstrate clearly 
that if similar experiments to those made on iron 
by the author were made on copper, containing 
other elements in similar proportions to those 
contained in the iron which he used, the results 
obtained would not show the true or normal 
influence of any element on this metal. One 
characteristic example, Mr. Gowland thought, 
would suffice, viz., the action of arsenic on copper 
and on copper containing .1 per cent. bismuth. It 
was well known that when .3 per cent. to .4 per 
cent. arsenic was added to copper, the forgeability 
of the metal at red heat was greatly increased. If 
the same amount of arsenic were added to the same 
copper, to which .1 per cent. bismuth has also 
been added, the metal became not forgeable, 
the bismuth having entirely destroyed the normal 
influence of the arsenic. In the first illustration, 
the normal influence of arsenic on the electric 
conductivity of copper was masked by suboxide of 
copper, and in the second, its normal influence on 
the forgeability of copper was nullified by bismuth. 
In these examples the quantities of the suboxide of 
copper and of the bismuth present were very small, 
much smaller than the amount of arsenic. So that, 
both by the properties of electric conductivity and 
of forgeability, the fallacy of attempting to deduce 
the influence of an element when another is also 
present was clearly demonstrated. It was im- 
possible to determine the true or normal influence 
of arsenic on copper containing either of the above- 
mentioned substances. Other elements, behaving 
similarly, might be cited, but the speaker thought 
those given would suffice. If this was true of 
copper, it applied with even greater force t» iron ; 
for the influence of .1 per cent. carbon alone 
(the amount present in the iron experimented on), 
without considering the other elements also present, 
was infinitely greater than the influence of either 
suboxide of copper or bismuth on the former metal, 
and more than sufficient to destroy the normal 
influence of any of the elements which were the 
subjects of the experiments. Therefore, the speaker 
maintained, the true or normal influence of any 
single element on iron had not been determined by 
any experiment contained in the paper. Useful as 
the experiments might be in demonstrating the 
effects of the combined action of various elements 
on iron, they had no direct bearing on theinfluence of 
single elements on the metal, but rather only eluci- 
dated the conditions under which apparent excep- 
tions to the application of the periodic law may 
occur. The speaker thought, therefore, that it would 
be admitted that the author of the paper had failed 
altogether to prove ‘‘that the ultimate physical 
influence of the elements on iron is not in any way 
governed by the periodic law.” Mr. Gowland said he 
had been compelled te make these critical remarks as 
he felt it would be a great loss to metallurgy were the 
application of this law, as proposed by Professor 
Roberts-Austen, to cease to be a guiding theory in 
a research, and also in practical work. _ Its 
ull importance was not yet perfectly comprehended, 
but it was to be hoped that in the future, by its aid, 
more and more light would be thrown on the com- 
plexities of molecular structure. There were, of 
course, the speaker said, several anomalies in the 
law which required further investigation for their 
explanation, but what law or theory, he would ask, 
had been free from such anomalies during the early 
days of its enunciation ? 

The hour for adjournment having now arrived, 
the President said he would not call on the author 
to reply, as the discussion was to be further 
carried on by correspondence. If, however, Pro- 
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fessor Arnold wished to say two or three words in 
the two minutes left, they would be glad to hear 
him. In response, Professor Arnold said that in 
the two minutes placed at his disposal by the Pre- 
sident, it was of course impossible to attempt to 
reply to the numerous points raised during the dis- 
cussion, some of which were worthy of careful 
consideration, and all of which would be fully 
dealt with in his answer to be published in the 
Journal of the Institute. In the meantime he 
would ask members to bear in mind that, although 
the gentlemen who had spoken in support of the 
theories attacked seemed to have proved to their 
own satisfaction that nickel and manganese should 
distinctly harden iron, yet the practical fact re- 
mained that the quenched bars of these alloys had 
bent double ; and although the advocates of the 
8 iron and periodic law theories still held that 
theoretically phosphorus and sulphur should soften 
iron, the alloys of these elements had, nevertheless, 
snapped short under the bending test. He there- 
fore left it to the judgment of the members of the 
Institute which line of argument they would adopt 
asa guide to the mechanical influence of elements 
on iron. 

The two following papers were taken as read : 
‘©On the Relations betwen the Chemical Constitu- 
tion and Ultimate Strength of Steel,” by Mr. W. 
R. Webster ; and ‘‘On the Application of Electri- 
city as a Motive Power in the Iron and Steel 
Industries,” by Mr. D. Selby-Bigge. The meeting 
then terminated with the usual votes of thanks. 





KRUPP ORDNANCE. 
(Continued from page 568.) 

Tue 15-CENTIMETRE (5.9-1N.) Quick-Frrine Gun. 

Four calibres of quick-firing guns were shown 
in the Krupp Pavilion at the Chicago Exhibi- 
tion; the largest of these was 15 centimetres 
(5.9-in.) bore, and represented a type forming 
an important part of the armament of cruiser 
corvettes, as well as the smaller guns in the arma- 
ment ofironclads. This gun was shown on a central 
pivoted ship-carriage, consisting of the upper 
carriage, in the sides of which the two brake 
cylinders were placed, a lower frame, and a base- 
plate, these two last being separated from each 
other by a live ring of steel balls. Rollers are 
placed in the upper carriage to carry the weight 
during the recoil, and unless checked the gun 
runs back again into firing position automatically ; 
a running-in apparatus is of course provided. 
Vertical and lateral training of the gun is effected 
by means of hand gearing. The following are 
some general particulars of this gun : 


Calibre... See 5.9 in. 
Length of barrel ... aed 19 ft. 6.64 in. 
» gun in calibres 40 | 
a me .. ‘a 18 ft. 2.35 in. 
Number of grooves Sala sas 44 
Weight of barrel and breech 
mechanism a te 4.44 tons 


Four kinds of ammunition are fired with this 
gun, and each kind is made in three different 
weights—76.U5 1b., 88.184 Ib., and 100.2 lb. ; the 
lengths of these projectiles vary from 2.6 to 3.7 
calibres. 

The following are the bursting charges for the 
heaviest class of projectile (100.3 lb.) : 


Cast-iron shells... aa 3.196 Ib 
Armour-piercing shells ... 1.499 ,, 
Steel shrapnel 1,003 ,, 


Number of balls in shrapnel... 550 
Weight of each ball “ve <a 

In addition to the foregoing, case shot of two 
weights (88.18 lb. and 100 lb.) are employed. 

The class of powder used for firing these pro- 
jectiles is the smokeless cube, 1889 pattern. The 
projectiles are, of course, placed in brass cartridge- 
cases, in which the charge is contained. The 
charge is fired by means of a fuze screw placed in 
the base of the cartridge case. The bursting charge 
of the shrapnel is fired by a 30-second time fuze ; 
the other shells are exploded by percussion fuzes. 

Some of the ballistic data obtained by experiment 
with this gun are given : 


Weight of projectile... 88.18 Ib 
Weight of powder charge 16.09 ,, 
Initial velocity... as 2379 ft. 
Total energy ee ans .. 3456 foot tons 
Energy per kilogramme of weight 

of gun... sive ch hs -767 foot-ton 
Maximum range with an eleva- 

tion of 30 deg ... rie 4" 1750 yards 


Penetrating power of armour-piercing shell with 
2379 ft. initial velocity : 








At the muzzle, wrought-iron 
late aad 


sia aa “a 17.72 in 

At the muzzle, steel plate 12.32 ,, 
At 1094 yards, iron plate 13.90 ,, 
i +» _ steel plate 9.80 ,, 

At 2187 yards, iron plate ies 10.71,, 
»» 99 Steel plate an 7.75 55 


The following is an extract from the official state- 
ment of experimental firing with the gun exhibited, 
which was constructed in 1891, and had up to the 
time of exhibition fired 269 shots with full charges : 
‘* With respect to the speed of firing attained with 
the 15-centimetre (5.9 in.) quick-firing gun, 40 
calibres in length, it should be noted that in shoot- 
ing trials at the practice ground of the cast steel 
factory at Meppen, 55 shots, quick fire, were de- 
livered in series of three, four, five, and 10 shots, 
with good aiming, in 396 seconds ; this corresponds 
to a speed of firing of over eight shots per minute. 
A still more favourable result was obtained with a 
series of 18 shots, of which at first eight shots were 
fired in 46 seconds at a target at 2000 metres, and 
immediately afterwards eight shots in 40 seconds at 
3000 metres out into the open, and then again two 
shots at the aforesaid target, making in all 18 shots 
in 126 seconds. 

‘*Thus with aimed fire and two changes of the 
range and the target, 18 shots were delivered in 
succession at a speed of firing of over eight shots 
per minute. Without taking into consideration 
the alteration of range, the speed of firing was six 
seconds for one shot, that is to say, 10 shots per 
minute. 

‘* Another series of 14 shots, of which the first 
eight shots were fired in 48 seconds at a target 2000 
metres distant, then five shots in 22 seconds out 
into the open at 3000 metres, and, finally, one 
shot at the aforesaid target, took 93 seconds. This 
corresponds to a speed of firing of nine shots per 
minute. 

‘*In this case, also, the speed of firing was six 
seconds for one shot, that is to say, 10 shots per 
minute, without taking the change of direction 
into consideration. 

‘*The hitting capability shown in these trials was 
very good, because of the 18 quick-fire shots that 
were delivered consecutively with a double change 
of target and range, all the 10 shots fired at the 
target at 2000 metres were hits.” 

The breech and firing mechanism of the 15-centi- 
metre quick-firing gun is illustrated by Figs. 4 to 7, 
page 642; the principal parts are the breech-block 
A, the closing plate B, the locking screw and its lever 
C and D, the ejector E, and the firing device F, G, 
H. The form of the block is shown in Fig. 6. 
It is not rounded, as in the larger calibres, but is 
formed with projections that slide in recesses cut in 
the body of the gun ; in the centre it is pierced to 
receive the firing-pin F, and on the forward face it 
carries a hard steel plate L which bears against the 
base of the cartridge, and which is bored with a coni- 
cal hole to allow the point of the firing-pin to pass. 
The covering plate B, which is large enough to close 
the opening cut in the gun to receive the block, is 
secured to the latter by four screws g. The inside 
of this covering plate is cut away in the manner 
shown to receive several parts of the mechanism : 


the locking screw and its lever C D, the striking. 


bar J and its spring K. Upon a projection upon 
the outer side is a stud H which limits the range 
of movement of the lever D ; this is fastened to the 
boss of the locking screw by means of a key, and 
carries a sliding stud M, by means of which the 
gun is fired automatically. The ejector is shown 
at E, and consists of a lever secured to the gun at 
o, and having a projection p falling into a 
narrow recess cut in the breech-block; the end 
of the longer arm is formed so as to em- 
brace the cartridge, which is withdrawn from the 
bore by the sudden withdrawal of the breech. block 
when the end of the groove c comes into violent 
contact with the short arm p with the ejector lever; 
when the block is withdrawn to the extreme range 
of its travel, the cartridge can be finally removed 
from the gun through the enlarged opening at the 
back of the breech-block. The firing mechanism 
consists of the striking pin F, the actuating 
spring G, the firing lever H ; these are all placed 
in passages cut in the sliding block ; of the trigger 
J, and main spring K attached to the covering 
plate B, and to the automatic firing-pin m in the 
lever that actuates the locking screw. The firing 
lever H turns upon the pin p’'; at the inner end of this 
lever there is a projection X', that enters a slot 
cut in the side of the firing-pin. In Fig. 7 the 
mechanism is shown in firing position, that is to 





say, the pin F is drawn back by means of the 
block X! on the lever H, and the spiral spring 
G is compressed ; as will be seen, one end of this 
spring, which is placed inside the hollow firing-pin, 
abuts against the latter, while the other end bears 
against the stud a, screwed into the back of the 
breech-block. Left to itself, the firing lever H is 
free to turn around the axis of p', so that, unless 
otherwise controlled, it would remain with the upper 
face near the top of the groove made in the breech- 
block to receive it, being raised by the extension 
of the spring G of the firing-pin. But at the other 
end of the lever H there is a groove y of sucha 
form that the projection y' on the lever J can 
give it the requisite movement for withdrawing 
the firing-pin, and when the parts are in the position 
shown in Fig. 7, the gun is set at full cock. This 
lever J has two arms, the one shown in Fig. 7, the 
other projecting through the covering plate B, and 
bent to such a form that when the lever of the 
locking screw is turned the stud m comes in contact 
with it and draws the arm J of the lever back, so 
that the projection y' is free of the groove y, and 
the firing spring G is free to project the pin F 
against the base of the cartridge. The stud m can 
be withdrawn into its recess and locked by the 
nut » so that automatic or premature firing is 
avoided ; in this case the gun can be fired by a 
lanyard attached to the bent arm of the lever J. 
The manipulation of the mechanism is as follows : 
The locking lever D is turned through half a re- 
volution, when it comes into contact with a stop 
fixed in the face of the cover-plate; this half- 
turn removes the threads of the locking screw from 
the grooves cut in the breech of the gun, and by 
the same movement the firing lever H, through 
the agency of the lever J and the stud m, is 
brought back into the position Fig. 7, thereby 
compressing the spring in readiness for firing 
the next round. The block is then withdrawn 
by pulling on the lever D for the full extent 
of the travel, which is limited by the end of the 
groove c, which strikes against the arm p of the 
extracting lever and withdraws the cartridge case. 
A new cartridge is then introduced, the block 
pushed home again and secured to the gun by 
giving the lever D a half-turn in the opposite direc- 
tion. The gun is then ready for firing, which can 
be effected either automatically by the stud m 
striking the bent arm of the lever J, or if this is 
withheld by the screw », by means of a lanyard 
attached to the end of the lever j. 


Tue 7.5-CenTIMETRE (2.95-In.) Quick-Firina 
Gun. 


Following the 12-centimetre came the 8.7-centi- 
metre quick-firing gun, also mounted on a central 
pivoting naval carriage (Fig. 8, page 650). This 
gun is intended chiefly for repelling torpedo-boat 
attacks, and, excepting in size, resembles very 
closely. the 12-centimetre calibre, the latter being 
sufficiently powerful to form an important part 
in the armament of cruisers and large despatch- 
boats. The 7.5-centimetre quick-firing gun 
(Fig. 9, page 650) represented quite a dif- 
ferent type; it was mounted on a land carriage, 
and was a special design for fortress defence, parti- 
cularly as a flank gun for commanding the lines of 
ditches and trenches. It is very short, being only 
25 calibres in length, and while firing a light pro- 
jectile at a low velocity, the high speed of firing 
attainable should render it a very efficient and 
formidable weapon. The breech mechanism closely 
resembles that of the 15-centimetre gun already 
described. The method of manipulation of serv- 
ing the gun is similar to that described for the 
15-centimetre. 

The following are some particulars of this 
7.5-centimetre gun : 


Calibre... ... 2.95 in. 
Length in calibres 25 
» Of barrel ... 6 ft. 1.82 in. 
»» . Of bore 5 ft. 6.14 ,, 
Number of grooves 28 
Weight of barrel ... 315 ton 


The following ammunition is fired from this gun : 


Cast-iron shells, bursting charge -331 Ib, 
es ring shells, weight of 

bursting charge aa .309 ,, 
Shrapnel, bursting charge. __... 133 ,, 
Number of balls in shrapnel... 180 
Weight of each ball ome are .024 Ib. 
Case shot, number of balls __... 73 
Weight of each ball... ae -132 lb, 
Powder charge (smokeless) 1.323 ,, 
Weight of loaded projectile 13 23 ,, 
Initial velocity ein 1640 ft. 
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Total striking energy... ae 
Greatest range with elevation of 


ee Fs ses be 
Weight of upper mounting and 
frame... oo on ise 
Weight of under-frame and pivot 
. shield .. ai i? 
Total weight of carriage and 
accessories eee swe 
Recoil 


Fias. 4 To 7. 


247 foot-tons 
4156 yards 
.506 ton 
.; ae 
<a> 4, 


1.644 ,, 
7.87 in. 
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Tue 12-Centimetnre (4.72-In.) Quick-Firine Gun. 


This gun, which is shown mounted on a central 
pivoting naval carriage, has the following dimen- 
sions (Fig. 9, page 650) : 

Calibre ~ ka 

Length in calibres 
»» Of barrel ... 
» of bore 


4.72 in. 
40 
15 ft. 8.98 in. 
14 ,, 8.42,, 


BREECH MECHANISM OF 15-CENTIMETRE QUICK- 





Firine Gun. 


Number of grooves is 


sia 36 
Weight of gun... eS oe 


2.078 tons 


The projectiles fired from this gun are of three 
| kinds, each made of the three following weights : 
39.683 lb., 44.092 Ib., and 52.35 lb.; the lengths of 
these projectiles vary from 2.6 to 3.7 times the 
diameter. There is also a fourth class of projectile 
'made in two sizes—case shot weighing 52 35 1b. 















Geenenteen NI NICERE 2 





% 


SL, 


ek a AS EN 


BRE NERO | TN tek 


5 SR a Rain ey 2 Lt 











sy AEH EST 8 RRR ES. eas 





May 18, 1894.] 


ENGINEERING. 





643 








THE CRAMPTON-SMITH POSITION FINDER. 
CONSTRUCTED BY MESSRS, ELLIOTT BROTHERS, LONDON, 


(For Description, see Page 644.) 
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and 44.09 lb. The following are some of the 
ballistic data connected with this gun: 


Weight of projectile _... 
Powder charge (smokeless) 
Initial velocity oes ; 
Total striking energy ... ae 
Striking energy - 2.20 lb. of 
weight of barre ie ae 
Greatest range with elevation 






of 20 deg. oe, ‘ia ie 10,608 yards, 
Weight of projectile... Sia 44.09 lb. 
Powder charge (smokeless) 7.93 Ib. 
Initial velocity é : 2412 ft. 
Total striking energy _... ... 1776 foot-tons. 
Striking energy per 2.20 Ib. of 

weight of barrel Kes cea 1905 ft.-lb. 
Greatest range at elevation of 

20 deg. ... ws ri es 10,116 yards. 


The maximum perforating power of the heaviest 
steel armour shell striking a wrought-iron plate at 
the muzzle is 13.94 in. ; at 1094 yards it is 9.88 in., 
and at 2187 yards, it is 6.84 in. The rate of firing 
carefully aimed shots with this gun on the trial 
ground was eight rounds in 35 seconds, correspond- 








Tom 


Fig. 


ing to a firing speed of 13 rounds per minute. The 
carriage upon which the gun was shown mounted 
consisted of a base-plate and intermediate frame, 
between which were inte a live ring of steel 
balls, and a cylindrical casing within which the 
barrel was placed, and carrying trunnions that 
were fixed in the trunnion bearings of the inter- 
mediate frame. Beneath the gun, and almost 
parallel to it, is a brake cylinder, so that the 
direction of the recoil always follows that of the 
gun; the latter can be run out by means of a 
spring behind the brake cylinder; elevation and 
horizontal training are effected by handwheels and 
worm gearing. The weight of the carriage is 2.49 
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tons, and that of the shield, which is .98 in. thick, 
is 1.56 tons. The maximum elevation and depres- 
sion of gun are respectively 20 deg. and 10 deg. 


Fortress AND Srece Morrars. 

Three types of howitzers (4.72-in., 5.9-in., and 
8.26-in.) and four types of mortars (5.9-in., 
8.26-in., 9.45-in., and 11.02-in.) are manufactured 
at Essen. A mortar of 9.45 in. calibre (Fig. 11, 
page 650) was shown in the Krupp Pavilion at 
Chicago. It is built up of a steel tube jacketed, 
and is provided with the sliding block breech 
mechanism and ring gas check; elevation is 
obtained by a toothed sector attached to the gun, 
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and operated by gearing on the mount. The fol- 
lowing are some particulars : 


Calibre... iis 
Length of barrel .. 
ce bore ... 
- Number of grooves 
Weight of gun and 172 tons 
Three classes of ammunition are fired : 
Weight of 
Bursting 
harge. 
11.68 Ib 
48.06 lb. 
2.99 Ib, 


breech 


Weight. 


299.8 lb, 
299.8 ,, 
299.8 ,, 


Cast-iron shells 

Steel shells 

Steel shrapnel 

Number of balls 
shrapnel... ee 2350 

Weight of each ball... -914 oz. 

With a powder charge of 11.9 lb. an initial 
velocity of 656 ft. is given to the projectile, weigh- 
ing about 300 1b. The striking energy is 895.45 foot- 
tons, giving an efficiency of 1143 foot-pounds per 
kilogramme (2.2 1b.) of barrel ; the maximum range 
with an angle of 45 deg. is 1401 yards. Under the 
foregoing conditions the effect of dropping a shell 
on moderately hard ground has been to produce a 
hole over 8 ft. in depth and 19 ft. 8 in. in diameter 
at the surface. 

This mortar is mounted on a steel carriage turn- 
ing on ap iron plate pivoted by a central pin 
fastened to the heavy timber foundations ; the car- 
riage can be secured by clips to this plate. For 
transport a suitable wheeled carriage is provided. 

Another interesting weapon of this class was a 
field mortar, 2.95 in. calibre, adapted for mountain 
and colonial service, and firing the same ammuni- 
tion as the same calibre field gun. It can be carried 
by four men, and is easily mounted and dismounted. 
The following are some principal particulars : 

Gun: 
Calibre... ee 
Length of barrel ... 
oe bore 
Number of grooves ve a 
Weight of barrel and breech . 


Weight. 
Ib. 
9.48 
14.33 
14.33 
9.48 


in 


2.95 in. 

1 fb. 6.89 in. 
1 ft. 2.57 in. 
12 
110.3 Ib. 

“ene Bursting 
Ammunition: Charge. 

lb. 

22 

.99 

1.76 

.09 

130 
-024 Ib, 


” 


656 ft. 


Cast-iron shell 

Steel shell ... 

Mine shell... 

Steel shrapnel _... sbi 
No, of balls in shrapnel ... 
Weight of each ... nan 


a charge ... soe ms 
Initial velocity (with 9.48 lb, 
shell) 


e ‘ee ee - — 
Initial velocity (with 14.33 Ib, 
shell 


= al um sick 524 ,, 
Total energy (with 9.48 lb. shell) 28.42 foot-tons 
Per 2.2 lb, weight of gun (with 
9.48 lb. shell) ... ne ess 
Total energy (with 14.33 lb. shell) 
Per 2,2 lb. weight of gun cas 
Maximum range at 45 deg. 
elevation... as se es 3576 yards 


The mounting—carriage and foundation—re- 
sembles that of the heavier calibres ; its weight is 
106 Ib, 

(To be continued.) 








THE OCRAMPTON-SMITH POSITION 
FINDER. 

WE illustrate on page 643 a form of position finder 
which has _ recentl en perfected by Captain P. 
J. R. Crampton, R.A., and by Mr. W. O. Smith, 
of Elliott Brothers, 101, St. Martin’s-lane, London. 
The machine is of the horizontal base type, and is 
remarkable for its portability, and the ease and 
rapidity with which it can be put in place, a few 
hours only being required for its installation. Sup- 
posing it is wished to defend the mouth of an estuary, 
then two observers are placed with telescopes at any 
convenient points on the shore. A chart of the estuary 
or bay is placed on a table near the firing station, 
and the position of this firing station and of the two 
observing stations is marked on the chart, as at A, B,C, 
Fig. 1. From the point B, representing the battery, a 
series of circles are drawn, which show the distance 
in yards of any point on the chart from the battery 
station. Ateach of the points A and C a recorder is 
fixed on the chart. This recorder consists essentially 
of a mirror inclined at 45 deg. to the horizontal, which 
is connected electrically with its corresponding tele- 
scope in such a way that it rotates about a vertical axis 
pari passu with the observing telescope. Below this 
mirror is placed a small incandescent lamp, the light 
from which is reflected from the mirror on the chart. 
A spider line is interposed in the path of the beam 
from the lamp to the mirror, and the shadow of this is 

rojected on the chart, forming a weightless pointer. 

‘he point in which the two shadows cross on the chart 





corresponds to the point in which the two lines of 
sight of the observing telescopes intersect on the 
estuary, and hence, when these telescopes are directed 
to an enemy’s vessel, the position of the latter is 
immediately and automatically laid down on the 
chart. The range circles then give instantly the dis- 
tance of the ship from the battery. Should the vessel 
be in motion, the telescopes are directed on it, and a 
pin placed in the chart at the point of intersection of 
the shadow lines, say at P. After an interval of, say, 
half a minute, the telescopes are again directed to the 
object, and a second pin placed in the chart, at Q, 
which denotes the new position of the vessel. The 
length P Q then gives the speed of the boat, and its 
position R at the end of the next half-minute 
can be predicted. The guns are then laid for R. 
The telescopes are kept on the mark, and as soon as 
the shadow lines cross on R the guns are fired. In 
predicting the position of a vessel, allowance is of 
course made for the time of flight of the shot. By 
stretching a thread from the battery to the point R, 
the direction in which the guns should be pointed can 
be read off from the graduated edge of the chart. 

It will be obvious that for successful practice the 
transmitting and recording devices used between the 
telescope and the firing station must be carefully de- 
signed, and we now proceed to give details of the 
mechanism. The telescope is mounted on a tripod, 
and is py levelled. It can be rotated about a 
vertical axis by means of a wormwheel and tangent 
screw. The shaft of this screw carries a spurwheel at 
one end, which is in gear with a pinion on the main 
shaft of the transmitter. A plan of this transmitter as 
attached to the upper parallel plate of the telescope 
stand is shown in Fig. 2. In thisa@ is the upper parallel 
plate, and b the worm, by means of which the telescope 
is rotated. The main shaft of the transmitter is de- 
noted by c. On this shaft is mounted a three-lobe cam 
as shown in Fig. 3. This camis in gear with a vibrat- 
ing arm fixed above it, and held in position by a flat 
spring as shown. If the cam turns to the right, the 
vibration of the arm is entirely to the right of the 
vertical, and similarly, if the handle is turned to the 
left, the motion of the arm is entirely on the 
left of the vertical. Keyed on the same shaft 
as the arm is a commutator ec, Fig. 4, consisting of 
a disc of insulating material, having two metal sectors 
fixed on it, which sectors are connected respectively 
with the positive and negative poles of a battery. 
Two contact springs fand g are fixed on either side 
of the commutator, and normally rest on the in- 
sulating material between the two sectors. If, how- 
ever, the commutator is vibrated to the right, one of 
these springs comes in contact with the upper sector, 
and the other with the lower, and a current is sent 
through the line to the receiver in a definite direction, 
whilst if the commutator is moved to the left, the 
current is sent in the reverse direction. By means of 
a polarised relay at the receiving end, these currents 
are made to rotate the mirror in a direction correspond- 
ing to that of the motion of the telescope at the time 
being. 

ag the woodcut (Fig. 8) we illustrate a general 
view of the receiver as actually constructed. The 
mirror, which is in reality a right-angled prism, in 
which the light undergoes total reflection, is mounted 
in the upper part of a vertical tube, below which is 
placed an incandescent lamp not shown in our engrav- 
ing. The motive power is obtained by clockwork, 
the electric currents from the observing stations only 
controlling the direction and amount of the motion of 
the mirror, but do not provide the power by which it 
is rotated. The drum of the clockwork is shown to 
the left of the engraving. This form of receiver is, 
however, to be considerably modified in future instru- 
ments, and we shall accordingly by preference de- 
scribe in detail the improved form. This is shown in 
Figs. 5, 6, and 7. Of these, Fig. 6 is a plan, and Fig. 5 
a longitudinal section on A A. This section passes 
through the mirror of the apparatus, which is carried 
in a vertical tube as shown, a window being cut in this 
tube to allow of the light from the mirror being pro- 
jected on to the chart. At the lower end of the mirror 
tube is keyed a _ J, which is in gear with a second 
pinion g, keyed toa vertical arbor as shown. This 
pinion g is split, the two halves being pressed in 
opposite directions by a strong spring placed between 
them, and hence there is no back-lash in the relative 
motion of f and g. The pinion g serves as carrier 
for b, the third wheel of a bevel balance gear. The 
other wheels of this balance gear are placed above 
and below the pinion gy, and each of them is also split 
and fitted with a spring to avoid back-lash. Each 
of these wheels is driven independently by clockwork, 
the escapements of which are worked independently 
by electro-magnets on a local circuit. By means of a 
polarised relay in the line circuit from the transmitter, 
one or the other of these magnets is brought into 
operation, and the corresponding escapement set to 
work, allowing the clock to drive the upper or lower 
balance wheel, as the case may be, and so rotate the 
mirror in one direction or the other. 

The general arrangement of the component parts 





will be seen from the plan, where h denotes the posi- 
tion of the mirror tube, ¢ the upper balance-wheel, j 
and k the fusees equalising the pulls of the spring 
barrels /, m of the clocks, whilst the escapements are 
placed at nando. A section through one of these 
escapements is shown in Fig. 7, where the magnet 
p is shown in position. The armature of this magnet 
replaces the pendulum ofan ordinary clock. Each time 
the armature of the magnet is attracted it allows one 
tooth of the escapement to pass, and when restored to 
its former position on the circuit being broken, it 
again locks the clock train. 

In an apparatus of the type in question some means 
for nadeniiing or zeroising the instrument when in 
use is desirable. To this end a separate electro- 
magnet qg (Fig. 6) is provided at the receiver. This 
magnet is in circuit with one of the two main 
line wires, and with a separate third wire also 
connecting the transmitter and receiver. When the 
observer thinks adjustment is required, he turns his 
telescope to a zero mark, that is to say, the worm 
handle is turned round till the vernier of the tele- 
scope reads 0 deg., 4 deg., 8 deg., or some other 
multiple of 4 deg. By means of the second handle 
shown in Fig. 2, a current is then sent through the 
third wire circuit, and the magnet q then attracts its 
armature ry, This armature causes two claws to be 
brought into the path of pins projecting from the sides 
of the two escapement wheels, a few turns in each 
direction are made with the handle d, and the escape- 
ment wheels are stopped ina zero position. Means 
are also provided by which the electric lamp, placed 
below the lens s, Fig. 6, can be lighted or extinguished 
from the observing stations. The observing stations 
are further connected by telephone to each other and 
to the battery station. 





EARLY ENGLISH LOCOMOTIVES. 

WE have, at several times, given examples of early 
and historical locomotives exhibited at the Chicago 
Exhibition. This week, on page 639, we continue the 
series. 

The ‘* Blenkinsop,” 1812 (Fig. 1).—In the splendid 
collection of drawings of early English locomotives, 
contributed by Mr. Clement E. Stretton, and without 
which the Baltimore and Ohio exhibit would have been 
very incomplete, the first in point of date to attract 
attention was anengine built by Mr. Blenkinsop, and 
named after him. In August, 1812, it was placed upon 
the Middleton Colliery Railway, and the rail upon one 
side of the track was at the time changed to a ‘‘ rack- 
rail.” This engine is very interesting, from the fact 
that it was the first commercially successful locomo- 
tive ; for, upon searching the records of the Middleton 
Colliery, Mr. Stretton found proof beyond question 
that it ‘‘ paid,” as in the years 1812 and 1813 it con- 
veyed heavy loads of coal to the wharf at Great Wilson 
and Kidacre Streets, Leeds, a distance of about 
34 miles, at a cheaper rate than had formerly been 
done by horses—and it continued to work successfully 
on this traffic for a number of years. 

“ Wylam Dilly,” 1813 (Fig. 2).—The well-known 
engine, ‘‘ Puffing Billy,” built in 1813, and still pre- 
served at South Kensington Museum, having success- 
fully been put into service in May, 1813, the builders, 
Messrs. Blackett and Hedley, immediately commenced 
the construction of a second engine in every way 
similar ; this was also finished in the year 1813, and 
named ‘‘ Wylam Dilly ”(Fig. 2). It had a wrought- 
iron boiler, with a return flue, the chimney being 
placed at the same end as the firedoor ; it had two 
vertical cylinders, the piston-rods being connected to 
beams from which motion was communicated to the 
four smooth driving wheels by means of toothed gear ; 
the exhaust steam from the cylinders was discharged 
by two blast pipes into the chimney. It should be 
noted that in 1813 Messrs. Blackett and Hedley had, 
therefore, two locomotives which were successful, so 
far as conveying coal at a cheaper rate than horse- 


power. 
The ‘* Bliicher,” 1814 (Fig. 3).—George Stephenson, 
the engine-wright at the Killingworth Colliery, de- 
signed his first locomotive towards the close of the 
year 1813, and was intrusted by Lord Ravensworth 
and partners with money to construct it for their rail- 
way. It was tried for the first time on July 25, 1814, 
and was named ‘‘ Bliicher.” This engine ran upon 
four smooth wheels of 3 ft. diameter, placed at a 
distance of 5 ft. apart between centres. The boiler 
was 8 ft. long, 34 in. in diameter, having a flue-tube 
passing through it 20 in. in diameter. The cylinders 
were 8 in. in diameter by 24 in. stroke, and placed 
vertically half within the boiler, The power of the 
two cylinders was communicated by cross-beams and 
connecting-rods to cranks on the spindles of spur- 
wheels, which spurwheels in turn actuated the large 
cog-wheels on the engine axles. The small central spur- 
wheel was employed to maintain the cranks at right 
angles to each other. On July 27, 1814, this engine 
conveyed a train of eight wagons of coal, weighing 
30 tons, up a gradient of 1 in 450 at 4 miles an hour. 
Tt will be seen that the engines of Blenkinsop, 
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Blackett and Hedley, and Stephenson all had vertical 
cylinders and arrangements of beams more or less 
adopting the idea of a stationary engine ; and Stephen- 
son’s engines of 1816; the one he built for the Duke 
of Portland, 1817 ; for the Hetton Colliery, 1822; and 
the celebrated ‘‘ Locomotion” which opened the 
Stockton and Darlington Railway, September 27, 1825 
(and still preserved at Darlington), were all of the 
same design, as were also the sister engines on the 
Stockton and Darlington line, named ‘‘ Hope,” ‘‘ Black 
Diamond,” and ‘‘ Diligence,” built 1826. 

The *‘ Experiment” (Fig. 4).—The ‘‘ Experiment,” 
of 1826, built for the Stockton and Darlington Rail- 
way, is an engine which contained several very im- 

ortant improvements, and shows that at that period 
Stephenson made a new departure, and broke away 
from stationary engine practice. He saw, and in the 
new ‘‘ Experiment ” avoided, the inconvenience of the 
vertical cylinders, and decided to attach the connect- 
ing-rods direct to crankpins on the driving wheels, 
and the whole of the six wheels were coupled together 
by outside coupling-rods working upon crankpins upon 
each wheel ; this was the first engine to have coupling- 
rods applied to six wheels. The cylinders were 9 in. 
in diameter, 24 in. stroke, wheels 4 ft. in diameter, 
boiler 10 ft. long and 4 ft. in diameter, containing two 
fire-flue tubes 18 in. in diameter. The exhaust steam 
was conveyed from the cylinders to the chimney by 
two blast pipes, one for each cylinder. This engine 
was a remarkably good one in its day, 1826; and 
Wood’s book on “‘ Railways,” published in 1838, shows 
that in the year 1833 the ‘‘ Experiment” cost only 
0.053 pence for repairs per gross ton carried one mile 
on the level. 

It should be observed that the ‘‘. Experiment” was 
built and in daily work in 1826, or a year before the 
‘** Royal George ” was placed upon the line by Timothy 
Hackworth in October, 1827, which latter some 
writers have thought to be earlier than the ‘‘ Experi- 
ment,” instead of a year later. 

The ‘‘America” (Fig. 5).—The Delaware and 
Hudson Canal Company, having heard of the success 
of the Stockton and Darlington Railway, sent over 
Mr. Horatio Allen to England early in the year 1828, 
with instructions to obtain information and purchase 
rails and four locomotives. He gave an order to 
Messrs. Stephenson for one, and to Messrs. Footer and 
Rastrick for three. Stephenson’s engine was named 
** America ;” it was built in 1828, and arrived in New 
York on board the ship Columbia about the middle of 
January, 1829. It was the first railroad locomotive 
ever seen in America. The following is the copy of 
the official description of the ‘‘ America,” being 


No. 12 in the books of Messrs. R. Stephenson 

and Co. : 
Diameter of boiler 4 ft. Lin. 
Lengt' i ak aa an 9 ft. 6 in. 
Dimensions of fireplace ... ae 4 ft. by 3 ft. 
Diameter of cylinders 9in. 
Length of stroke ... 2 ft. 
Size of chimney ... Ay 1 ft. 8 in. 

»» _ hot-water pump... 13 in, 

Length of pump stroke ... 2 fb. 
Wheels (wood), diameter 4 ft. 
Number of wheels as a 4 
Angle of cylinders to horizontal 33 deg. 
Size of tu ae ia a4 1 ft. 7 in. 
Number of fire tubes 2 


Tubes were straight. 


Some persons have contended that the iron-bar 
framing in general use in the United States was an 
American invention, or was sent out by Mr. Bury, 
but the illustration proves that both suggestions are 
incorrect, as the first bar frame in America was upon 
Stephenson’s engine, 

The ‘* Rocket” (Fig. 6).—At the time when Stephen- 
son and Co. were constructing the celebrated ‘‘ Rocket” 
for the Liverpool and Manchester Railway, they had 
also an order for an engine for the Stockton and Dar- 
lington Railway, which was to bear the same name. 

A glance at the illustration will show that the 
Stockton and Darlington ‘‘ Rocket” was a six-wheeled, 
coupled, goods engine, very similar to the ‘‘ Experi- 
ment” of 1826 ; it had wheels 4 ft. in diameter, with 
inclined cylinders 10 by 24, and a boiler with two 
fire flues, 





THE NEW SPANISH BELTED CRUISERS. 
(Continued from page 577.) 

WE give this week an elevation and several sections 
illustrative of the general arrangement of the machinery 
of the new cruisers, and in subsequent issues we shall 
supplement these with engravings of the engines, 
boilers, &c. It is of special interest to note that the 
work is the production of the Astilleros del Nervion. 
When the contract was arranged originally with the 
firm of Martinez-Rivas-Palmer, it was intended to 
partly construct the machinery at Messrs. Palmer’s 
works ; but with the engagement of Mr. James 
M‘Kechnie, formerly of the Clydebank Works, as 
engineering manager at the Nervion Works, this in- 
tention was departed from. Instead, it was decided 





to enlarge the engine works, which were originally 
projected on a very small scale, a scheme which ap- 
proved itself to the Spanish authorities by virtue of 
the advantage of having a first-class marine engineering 
works. These works, laid out about four years ago, 
are admirably equipped, and it may not be unin- 
teresting if we preface our description of the propelling 
engines of the cruisers with some reference to the in- 
stallation of the machines by which the work was 
carried out. The plan of the works (Fig. 6) shows 
that the engine works, with the shipyard, cover 63,800 
square yards. Of course all branches of marine engi- 
neering are represented, there being 11 distinct de- 
partments, and these are arranged to minimise the 
handling of the various parts in the process of manu- 
facturing the finished engine from the crude material. 

The main building in the engine works is 270 ft. 
long, and its width of 236 ft. is made up of six bays, 
varying from 46 ft. in width in the centre bays, 
decreasing towards the outside. The height to the 
underside of crane girder varies from 26 ft. to 19 ft., 
being largest, of course, in the centre bays, which are 
taken up the one by the fitting shop, and the other by 
one-half of the boilermaking department. In several 
of the bays there are galleries around part of the 
walls, notably in the brassand iron finishing shop. In 
this department there are eight 7-in. lathes, four 
10-in. lathes, a radial drilling machine capable of both 
tapping and studding; screwing machines, milling 
machine, tube-testing machine, &c., as also a 10-ton 
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department there is a 40-ton st .am overhead travelling 
crane, with independent engiue and boiler, by Messrs. 
Booth Brothers, of Leeds ; and for driving the various 
machines there is a Tangyes coupled high-pressure 
engine, working direct on the main line of shafting. 

The boiler shop occupies two bays, both 224 ft. long. 
One is 46ft. wide, and 26 ft. to the crane girder; the 
other 32 ft. wide by 19 ft. high. The hydraulic machi- 
nery in this department is on Tweddell’s system, and is 
worked from an accumulator with a pressure of 1500 Ib. 
per square inch. There is an bydraulic plate-flanging 
machine capable of flanging at one operation an entire 
combustion chamber tubeplate 7 ft. by 3 ft. by g in. 
thick. There is, of course, an hydraulic overhead crane 
attached. The hyraulic riveting machine takes boiler 
shells up to 16 ft. in diameter, and of any length, and 
suitable for the heaviest steam pressures that may be 
carried. One pair of powerful vertical rolls, driven 
by an independent engine, bends plates up to 1} in. 
thick, and is capable of taking in a width of 10 ft. 
6in. This machine, which was supplied by Messrs, 
Campbells and Hunter, is also so arranged thata plate 
may be rolled to a complete circle. A pair of hori- 
zontal plate rolls works plates up to ? in. in thickness 
with a width of 8 ft, The plate-planing machine planes 
simultaneously the side and end of the plates, and is 
— of working a length of 30ft. with a width 
of 8 ft. 

There is, too, an elliptical plate-cutting machine 
capable of cutting elliptical and round holes up toa 














hand-power overhead travelling crane. The machine 
shop takes up another bay 32 ft. wide, with a height of 
19 ft. to the 20-ton overhead travelling crane, which is 
driven by rope gearing. Of the tools—slotting, planing, 
boring, &c., with lathes of all sizes—special notice 
should be taken of a powerful 30-in. sliding, surfacing, 
and screw-cutting lathe, by Sir Joseph Whitworth and 
Co., of Manchester. It is 82 ft. 6 in. long, with four 
headstocks—two fixed and two loose—fitted with fluid- 
compressed steel spindles, and having seven tools, 
which can be worked either simultaneously or in- 
dependently. It is capable of turning up shafting from 
the rough forging to 25 in. in diameter and of 
70 ft. length between centres. It is also fitted with a 
special arrangement for boring out hollow shafting. 
At the end of this second bay there is a testing house, 
fitted with a 50-ton testing machine, capable of making 
tensile, crushing, and bending tests. This machine is 
the product of the accumulated experience of the 
makers, Messrs. Buckton and Co., of Leeds. The 
fitting shop, as we have indicated, occupies one of the 
two central buys. It is 46 ft. wide, and the height to 
the crane is 26 ft. Here one finds several splendid 
tools. There is a massive vertical boring machine, by 
Messrs. Smith, Beacock, and Tannett, for working 
cylinders up to 120 in. in diameter. The horizontal 
planing machine, by Messrs. Hetherington and Sons, 
planes surfaces 16 ft. long by 7 ft. broad by 6 ft. high. 
A compound vertical and horizontal planing machine, 
by Messrs. Hulse, of Manchester, planes surfaces up 
to 16 ft. long by 10 ft. wide. A powerful and heavy 
9-ft. chuck lathe, by the same firm, will turn the 
heaviest of crankshafts, or do any large surface work, 
A large horizontal boring machine, by Meesrs. Camp- 
bells and Hunter, of Leeds, is also capable of screw- 
cutting. The working arm can be raised to a height 
of 12 ki. and can compass horizontally a distance of 
15 ft. ; the table is 15 ft. long by 12 ft, wide. In this 





size of 5 ft. It can bore both vertically and 
horizontally. It was supplied by Messrs. J. and G. 
Harvey, of Glasgow. There is a machine for boring 
shells of boilers 16 ft. in diameter by 19 ft. long; 
three radial drilling machines with radii of 6 ft.; and 
a multiple drilling machine capable of drilling four 
shell plates simultaneously. There are also punching, 
shearing, drilling, and tube and stay screwing ma- 
chines, &c. The machines in this shop are, as in 
the fitting shop, driven by a Tangyes coupled high- 
pressure engine, working direct on the main line of 
shafting. The plate furnace, the door of which opens 
into the smaller bay of the boiler shop, can take in a 
plate 11 ft. wide. Inthe large bay there is a 40-ton 
steam travelling crane, and in the small bay a 10-ton 
crane, both with independent engines and boilers. 

The sixth bay is divided into two storeys, the one 
74 ft. by 42 ft., and the other 58 ft. by 42 ft. The 
former is occupied by general stores, and the latter by 
the bolt and rivet making department, where all kinds 
of bolts and nuts are both madeand screwed. In a line 
with this department are the shop boilers, hydraulic 
pumps with accumulator, and a specially large fire 
pump. Forming part of the same large building, but 
running transversely along the ends of the six bays, are 
situated the iron foundry, brass foundry, and copper 
smithy. The iron foundry consists of one large bay 
240 ft. long, 47 ft. wide, and 27 ft. high (to the 
crane); a green sand moulding shed, 102 ft. long by 
44 ft. wide, with a dressing shed 64 ft. long by 28 ft. 
wide. In the large bay are one 35-ton and one 25-ton 
overhead steam travelling cranes by Messrs. Booth 
Brothers, with independent engines and boilers, and 
two casting pits. One is 28 ft. long, 18 ft. wide, 
and 10 ft. 6 in. deep, and the other slightly less in 
dimensions. As they are below sea-level, special pre- 
caution had to be taken to make them t a 
water-tight. They are lined with concrete, There 
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are also two cupolas on the Greiner and Erpf system 
—one capable of melting 9 tons per hour and the 
other 6 tons per hour—three drying stoves, sand- 
sifting machines, &c., and a powerful engine for 
driving the two cupola fans. The metal and coke 
are raised to the charging platforms of the cupolas 
by an hydraulic lift. The brass foundry is 120 ft. long 
by 36 ft. wide, and has an air furnace capable of 
melting 6 tons of metal. There isa 20-ton travelling 
crane, by Messrs, Hetherington and Sons, driven by 
rope gearing. The casting pit measures 14 ft. by 10 ft. 
deep. The coppersmithy is 90 ft. by 36 ft., and is pro- 
vided with four Tangyes cranes. 

One of the economical features of the works is 
a tool -fettling department, comprising tool store, 
grinding shop (with independent engine), smithy, 
and tool-repairing shop, all being under the con- 
trol of one foreman. The repairing shop contains 
milling machines, special Whitworth lathes, special 
grinding machine for twist drills, &c., and in the 
tool smithy there is a small steam hammer and several 
fires. The tools requiring to be dressed are ex- 
changed at the store for others ready for use, those 
handed in being sent to the grinding shop. ‘This 
system enables the lathes and other large machines to 
be kept constantly at work, as the providing of tools 
always ready for use obviates the necessity for the men 
leaving their machines at any time to grind the tools. 
The repairs to machines are also made here, and all 
gauges, templates, &c., required for special work, thus 
insuring the accuracy essential for producing first-class 
work, At present the engine smithy is in combina- 
tion with that of the shipyard, but a new smithy has 
been erected in connection with the hydraulic forge, 
and measures 180 ft. by 45 ft. It contains the usual 
cranes, as well as a Gorman re-heating furnace for 
light forgings. Foundations have been laid for one 
20-cwt. steam hammer, one 134-cwt., one 8}-cwt., and 
one 5-cwt. There is also a steam oliver, and a blowing 
engine for 20 smiths’ fires, 

The patterns are at present being made in a tem- 
anc shop, as the site of the old pattern shop has 

en taken up with an extension of the engine works. 
A new pattern shop is being constructed, and it mea- 
sures 118 ft. by 48 ft. by 23 ft. 3 in., with a gallery 
along one side and two ends; the side gallery being 
78 ft. by 14 ft., and the two at the ends 48 ft. by 20 ft. 

A large forge has been erected, covering an area of 
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3400 square yards, and consists of three bays, the first 
containing the hydraulic pumping engines, accumula- 
tors, and boilers ; the second, the hydraulic press and 
cranes ; and the third, the smithy or light forging de- 
partment. There is in the forge a 2000-ton hydraulic 
forging press, by Messrs. Whitworth, and a heavy 
pumping engine with accumulators, capable of working 
to a pressure of 3 tons to the square inch. For supplying 
steam, there are three Lancashire boilers, 8 ft. in dia- 
meter by 28 ft. long, with a working pressure of 150 1b. 
per square inch. Two large re-heating furnaces have 
also been erected, and are fitted with hydraulic ar- 
rangement for raising and lowering doors. The hy- 
draulic press is capable of manipulating shafts for 
marine engines of the heaviest class, and forgings for 
80-ton guns, and armour-plates if required. On either 
side of this press there is a 40-ton hydraulic crane, 
made by the same makers, and fitted with their 
special appliances for manipulating with ease and ex- 
pedition the heaviest forgings. 

The entire works are lighted by electricity with 120 
6-ampere Brush are lamps and about 700 100-volt in- 
candescent lamps. The latter are run by a 30-kilo- 
watt Mordey Victoria alternator. The whole of the 
different sections of lighting are controlled from the 
main switchboards. The vessels during construction, 
and even after launching, were lighted by electricity. 
For this, transformers were fixed at the dock and the 
quay side. The secondary mains were fitted with a 
pulley and weight arrangenient, to prevent sag, &c., 
with the rise and fall of the tide, The current passed 
from the transformers through these secondary mains 
to main distributing boxes of 50 lamps each, fixed in 
different parts of the vessel, and from which concentric 
cables were run to branch distributing boxes of 10 
lamps each. Each workman had his own portable 
lamp, and fixed it in any part of the vessel by means 
of a socket to a branch distributing box. 

Before departing from the subject of the works, one 
or two remarks may be made in explanation of the 
arrangement of the rn a shown on Fig.6. With the 
ordnance works we shall deal when describing the arma- 
ment of the cruisers. The machine shed at the head of 
the building berths is 400 ft. long, with an area of 40,000 
square feet. At one endare placed the frame furnaces 
and bending blocks, hydraulic flanging machines, man- 
hole punch, and pump and accumulator, with fittings 
for supplying the portable hydraulic machinery on 
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board vessels in course of construction. The other 
machinery comprises a 6-ft. plate-straightening roll, 
11-ft. and 22-ft. plate-bending rolls, 27-ft. edge-planing 
machines, &c. A cee vg 3 feature is that each of 
the principal machines is worked by a separate engine. 
Adjoining is the boiler-house, with three Lancashire 
boilers capable of supplying the whole of the ship- 
building department. The electrical department is 
fitted up with engines and dynamos on the Brush 
system, and is run by a Babcock and Wilcox water- 
tube boiler. The smithy, forge, and finishing shop 
cover an area of 18,700 square feet. The primary 
consideration in laying out the several machines was 
to give the greatest amount of space possible to 
each, in order to assure freedom of working. The 
arn store is 60 ft. long and is three storeys high, 

aving a floor area of 7700 square feet. The paint 
shop, 40ft. long, is on the basement, and the polishing 
shop, 60 ft. long, on the floor above. The joiners’ de- 
partment adjoins, with moulding-loft above, having 
an area of 12,000 square feet, In this erection is a 
complete set of woodworking machinery. 

The graving dock has a length of 470 ft., breadth 
105 ft., and depth 35 ft. ; the depth of water on sill is 
23 ft. 6 in. Tangyes centrifugal pumps are placed in a 
chamber within the walls at the entrance to the dock. 
They are capable of emptying the dock in about 44 
hours. The walls and the bottom of the dock are of con- 
crete, the former being carried on cast-iron cylinders, 
sunk toa depth of 35 ft., and filled with concrete. The 
caisson was constructed in the works. Near to the 
entrance of the dock is the fitting-out jetty, with 
sheerlegs capable of lifting 100 tons, with separate 
arrangement for lifting light loads of 10 tons. The 
front legs are 102 ft. long centre to centre, and 27 in. 
in diameter at the top and bottom, and 39 in. in the 
centre. The back leg is of box form, 36 in. by 42 in., 
and is worked by a screw 84 in, in diameter. The 
foundations are of concrete, the front legs being carried 
on cast-iron cylinders, sunk to a considerable depth, 
and filled with concrete. The building berths, at 
present, are three in number, arranged for vessels of 
60 ft. to 70 ft. beam, but there is ample space for lay- 
ing down five merchant vessels of ordinary breadth. 

Coming now to the propelling machinery, it will be 
seen from the general arrangement on the two-page 
plate and above, that the engines are of the triple- 
compound vertical type, driving twin screws, and that 
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steam is supplied by four double-ended and two single- 
ended boilers. The boilers are placed in two separate 
compartments, separated by a thwartship bulkhead, 
and the be erin are divided by a centre-line bulkhead, 
the whole being protected by the arrangement of the 
bunkers along either side of the ship, as shown in 
Fig. 8, while Figs. 9 to 12 also show the position of the 
12-in, armour belt of 5 ft. 6 in. depth, with the teak 
backing. The arrangement of double bottom is also 
shown. Although no bilge keels are shown on the 
sections, we understand these have been fitted. 
The armoured deck is raised over the machinery 
as shown on Fig. 7, and 6-in. plates placed on 
the ene parts. The auxiliary machinery is placed 
on the bulkheads, and on the side wings, as shown, and 
here it may be remarked that there are in the ship 
over 50 separate and auxiliary engines, the whole of 
which, excepting the windlass, steering gear, dis- 
tillers, and vedette boat machinery, have ees con- 
structed in the Astilleros, They include two main 
circulating pumps, two auxiliary circulating pumps, 








nine fan engities for providing a forced draught in the 
stokehold, two auxiliary feed pumps, four fire and 
bilge pumps and engines, two main feed pumps on 
Weir’s system, four ash-hoisting engines, two reversin 

engines, two turning engines, one boat-hoisting winc 

and engine with cylinder 9 in. in diameter and capable 
of lifting 18 tons, one warping winch and engine, one 
12-in. ballast pump and engine, one workshop engine, 
two ammunition-hoisting engines placed one forward 
and one aft, one steering engine, two electric light 
engines, two fans and engines for ship’s ventilation, 
one Worthington system feed-pump for auxiliary 
boilers, two feed-pumps for evaporators, one donkey 
pump for draining tanks, one fresh-water pump for 
filling reserve tanks from barges, two circulating 
pumps for distillers, two fresh-water pumps for dis- 
tillers, and one windlass engine. The most of these 
are located in the engine or boiler compartments, and 
their position may be ascertained from the illustrations 
given this week, while the ition of the others will 
be seen from Figs. 1 to 4 in our issue of May 4 last. 











For the auxiliary machinery there are two separate 
boilers and two separate condensers (Figs. 7 and 9). 


(To be continued.) 





VOSPER’S OIL ENGINE. 

THE 16 brake horse-power oil engine made by Messrs, 
Vosper and Co., of Portsmouth, for driving launches, 
has, as illustrated above, four cylinders, and receives 
two impulses every revolution. To make the engine 
easier to start, three of the cylinders are thrown out 
of compression, and the engine is started with a 
single cylinder. As soon as the one cylinder causes 
an impulse, the others are thrown into gear. Another 
advantage of the four cylinders is that by shutting the 
oil off from one, the speed of the engine can be re- 
duced about 40 revolutions. This is a great conveni- 
ence in oil engines. The engine is fitted with two 
lamps, one to each pair of cylinders, each lamp heating 
its own vaporiser D and ignition tube I. The air is 
heated also by the same means by passing through a 
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hollow cylinder E, forming the casing for the lamp. 
The supply of oil is regulated by the size of the grooves 
in the reciprocating spindles, worked by the levers M, 
but for various grades of oil the air can be regulated. 
The oil passes down the vaporiser by the pipe C, 
together with heated air, which passes through the 
pipe F, The oil supply is pumped up from the main 
reservoir into two small tanks or receivers holding 
about one pint each, one to eachengine. A very great 
improvement has been made by making these with 
glats sides, so that it can be seen at a glance that the 
oil supply is all right. J are the admission valves, and 
G the exhaust valves, the latter being worked positively 
by means of cams deriving their motion from the crank- 
shaft. The crank is encased, and works in oil. The 
reversing is done by a set of helical wheels, thrown in 
ind out of gear by a friction clutch—a very neat 
arrangement, and answering well. The shaft, when 
going ahead, is coupled direct by means of the friction 
clutch, and it is only in going astern that the wheels 
have anything to do; and as they run in a bath of oil, 
the wear and tear and noise are very small, This engine 
was built for a steel yacht, 50 ft. over all by 9 ft. 
beam, lately launched for Mr. Harvey, of Nenagh, 
Ireland. This gentleman has already a 30-ft. boat 
driven by a Vosper oil engine, and his experience has 
led him to procure a larger craft on the same system. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was very flat 
last Thursday forenoon, owing to a general desire to sell 
being evinced, and to a complete absence of support. 
Only a few thousand tons of Scotch iron were sold, the 
cash price of which dropped to 41s. 8d. per ton—a loss of 
8d. Cleveland fell 2d., and hematite irons 2d. to 24d. per 
ton. There was more doing in the afternoon, and some 
fluctuation in prices took place. Scotch touched 41s. 6d. 
cash, but left off at 41s. 74d. Some 10,000 or 12,000 tons 
were dealt in, including 1000 tons at 41s. 84d. this 
week with a ‘‘call.” Cleveland was quoted 4d. per 
ton lower, without any dealing taking place, and 
Cumberland hematite iron fell 14d., 2000 or 3000 tons 
changing hands. The closing settlement prices were— 
Scotch iron, 41s. 744. per ton; Cleveland, 35s. 3d. ; Cum- 
berland and Middlesbrough hematite iron, respectively, 
433. 9d. and 43s, 44d. per ton. Business was active on 
Friday forenoon, when over 25,000 tons of Scotch iron 
were sold, 15,000 tons in one Jine at 41s, 104d. one month. 
Several lots of Cleveland and hematite iron changed 
hands, and all round the prices rose 14d. to 2d. per tun. 
In the afternoon the market was fairly active, and the 
tone was strong for all sorts of iron. About 7000 tons of 
Scotch, 5000 or 6000 tons of Cleveland, and 10,000 tons of 
Cumberland hematite iron changed hands, and the cash 
quotations left off 2d. to 74d. per ton higher than the fore- 
noon’s close. The settlement prices at the close were— 
Scotch iron, 41s. 104d. per ton; Cleveland, 35s. 74d. ; Cum- 
berland and Middlesbrough hematite iron, 44s. 3d. and 
44s, 14d. per ton respectively. Whit Monday was held asa 
holiday in thepig-iron “tring.” When business wasresumed 
on Tuesday morning the market was flat, alike as respects 
prices and business done. About 7000 tons of Scotch 
iron and a few lots of Cleveland changed hands. The 
former was done at 41s. 9d. next week with a ‘* plant.” 
As compared with those ruling at Friday’s close, prices 
were back from 4d. to 3d. per ton. There was very little 
doing in the afternoon, but the market showed more 
elasticity. At one time the price of Scotch was very 
flat, the cash quotation touching 41s. 7d., but the close 
was 4d. per ton better. This still left a drop of 2d. from 
ths forenoon’s finish. Cleveland and hematite irons were 
quite neglected, and were quotably down ld. to 14d. 
per ton. Altogether, both forenoon and afternoon, 
the actual transactions would not exceed 18,000 tons 
of all kinds. At the close the settlement prices were— 
Scotch iron, 41s. 74d. per ton; Cleveland, 353. 44d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 44s, and 433. 104d. per ton. The market showed 
an improving tendency this forenoon, but owing to the 
absence of sellers only a limited amount of business was 
done. Scotch and hematite irons were up in price, but 
in the afternoon prices were easier. The closing settle- 
ment prices were—Scotch iron, 41s. 9d. per ton ; Cleve- 
Jand, 35s. 6d. ; Cumberland and Middlesbrough hematite 
iron, 44s, 14d. and 43s. 9d. per ton respectively. The 
following are a few of the current quotations for No. 1 
special brands of makers’ iron: Gartsherrie, 503. 6d. per 
ton; Summerlee, 52s.; Calder, 52s. 6d.; Coltness, 
55s. 6d.—the foregoing all shipped at G w; Glen- 

arnock (shipped at Ayr), 54s.; Shotts (shipped at 

eith), 54s. per ton; Langloan and Carron out of the 
market. There are still 73 blast furnaces in actual 
operation, as compared with 71 at this time last 
year. The shipments of pig iron from all Scotch 
ports last week amounted to 4402 tons, against 5975 
tons in the corresponding week of last year. They 
included 300 tons for South America, 610 tons for Aus- 
tralia, 306 tons for Italy, 280 tons for Germany, 310 tons 
for Holland, 450 tons for China and Japan, smaller quan- 
tities for other countries, and 1863 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores stood at 313,137 tons last night, as compared 
with 314,025 tons yesterday week, thus showing a decrease 
for the week amounting to 888 tons. 

Glasgow Copper Market.—Copper was quoted last Thurs- 
day at 392, 15s. per ton cash, being a decline of 3s, 9d. per 
ton, but no business was reported, nor did any take place 
on the following day, when prices, however, were some- 





what firmer. A small quantity changed hands on Tues- 
day afternoon, when the three months’ quotation gave 
way 3s. 9d. per ton. There was a further drop of 7s. 6d. 
per ton, to 39/. 10s. cash buyers, this forenoon. The quo- 
tation remained unchanged in the afternoon, but no trans- 
actions took place either forenoon or afternoon. 


Sulphate of Alumina.—This valuable fertiliser, which is 
now so largely made from the so-called waste gases of 
many of the Scotch blast furnaces, as well as at the gas 
works, has of late advanced in price very materially. Last 
Thursday the spot price had reached 13/. 63. 33. perton—a 
rise of about 7s. 6d. from the bottom—and for forward 
delivery the quotations ranged, on the same day, from 
132. 103. to 131, 12s. 6d. per ton. Yesterday afternoon the 
market was very pradoed wath seal being done at 137. 12s. 6d. 
spot, which was also the cash price to-day, when forward 
business was also done at 13/. 17s. 6d., July to October. 


Oil Fuel in Clyde Passenger Steamers.—It has just bzen 
announced that the experiments which were carried on 
last year with liquid fuel on the Caledonian Steam 
Packet Company’s steamer Caledonia, will not be con- 
tinued this season. Blast furnace oil, the only available 
liquid fuel, has risen so much in — as to be more costly 
than coal for a given amount of steam-generating work. 
It was in contemplation, it seems, to apply the oil-firing 
system to the Clyde Trust’s ‘‘ Cluthas,” but owing to the 
cause just spoken of, the idea has also been abandoned in 
that quarter. Other experiments with smoke-consuming 
contrivances, however, are still being carried on in the 
harbour steamers. 

Official Inspection of the West Highland Railway.—On 
Monday, Major Marindin, of the Board of Trade, for- 
mally inspected the new West Highland Railway, accom- 
panied by the leading officials of the North British Rail- 
way, Mr. Tarry, the contractors’ principal manager, and 
other gentlemen interested in the undertaking. Three 
North British engines coupled together were used for 
testing the bridges and viaducts at various speeds, and 
enaving was apparently found satisfactory. Hvery 
effort is being made to push forward the work ; the station 
buildings, &c., are practically complete, and it is antici- 
pated that the whole length of the line between Craigen- 
doran and Fort William will be ready for traffic near the 
beginning of July. The new line is one of the biggest 
railway undertakings of the last quarter of a century. It 
is 100 miles in length, running between Craigendoran, 
Helensburgh, and Fort William. There are in all 15 
stations situated at intervals throughout the route. 


Restoring the Kelvin Bridge: Completion of the Work.— 
The work of restoring the Kelvin Bridge in Great 
Western-road is now completed, and the bridge is open 
on both sides for traffic. {It may be remembered that on 
Monday, July 24, last year, the north-west corner of the 
bridge suddenly subsided, causing a large fissure in the 
masonry. The injury was caused by the giving way of 
the foundations, which were formed over an old coal 
working, it necessitating the closing of a portion of the 
bridge. The work of restoring the bridge was carried on 
by Sir William Arrol, and Messrs. Bell and Miller, 
engineersof the bridge, and Messrs. Morrison and Mason, 
the original contractors. The foundations have now been 
taken below the old coal workings, both at the north- 
west and south-west corners, and no further danger is 
expected. 

New Lighthouse for the Pentland Firth.—Mr. John M. 
Aitken, contractor, Lerwick, who is now engaged in the 
erection of the lighthouse at Sule Skerry, has obtained 
the contract for constructing similar works on the Island 
of Stroma, in the Pentland Firth. There is at present on 
this island a light on the Trotter Lindberg system, but 
this has been found insufficient, and it has been resolv 
to proceed with the erection of a first-class light. The 
works contracted for include a lighthouse tower at the north 
end of the island, a fog siren, driven by three of Priest- 
man’s patent oil engines, oil and other stores, three 
keepers’ houses, and about 600 yards of roadway. The 
works are altogether expected to cost a sum of 15,0000. 
The light at Sule Skerry is now approaching completion. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—There was no market here 
yesterday, and to-day business has only been partially re- 
sumed, so that it was somewhat difficult to ascertain the 
tone of the market. Quotations are little altered. To- 
day a few parcels of No. 3 g.m.b. Cleveland pig iron 
changed hands at 35s. 9d. for early f.o.b. delivery, and 
merchants were quite ready to sell at that figure, but 
buyers were very backward, and in some cases would not 
offer more than 35s. 6d. for No. 3. It was reported that 
the latter figure had been accepted for one or two odd lots. 
No. 4 foundry was quoted 35s. 6d. Grey forge was fairl 
plentiful, and was not more than 35s. Middlesbroug 
warrants closed 35s. 64d. cash buyers, with little doing in 
them. East coast hematite pig iron was quiet, the supply 
being somewhat above the demand, and mixed numbers 
were said to be obtainable at 44s, 3d. for early delivery, 
but several makers asked 44s. 6d. Rubio ore was steady 
at 12s, 44d. ex-ship Tees. 


Manufactured Iron and Steel.—Complaints of depres- 
sion in the manufactured iron and steel trades are 
numerous, and the outlook for the early future is very 
discouraging. It is feared that unless an improvement 
takes place shortly, some firms will have to close their 
works. Orders are very scarce, notwithstanding the ex- 
ceedingly low and barely remunerative rates. The 
tendency of prices is still downward, but they are hardly 
quotably lower than when we last reported, and it is 


doubtful whether producers would book orders at any 
lower prices than have recently been. named. Common 
iron bars and iron ship-plates are each 4. 17s. 6d. ; iron 
ship-angles, 4/. 11s. 9d. ; steel ship-plates, 5/.; and steel 
ship-angles, 41. 12s. 6d.—all less the customary 24 per 
cent. discount for cash. Heavy sections of steel rails are 
31. 12s. 6d. net at works. 


The Fuel Trade.—Little new can be said of the fuel 
trade. Prices change very little. On Newcastle Exchange 
a fair business in best Northumbrian steam coal is re- 
ported, the price being 10s. f.0.b., whilst second qualities 
are 9s., and small 4s. 6d. Bunker coal, although a shade 
firmer, is still flat, and the supply is large. Prices range 
from 63. 9d. f.o.b. in Tyne Dock for unscreened up to 
9s. 6d. for best Durham screened. Coke is steady. Here 
average blast-furnace qualities realise 12s. to 12s. 3d, 
delivered at Cleveland works. 








Tue Navat ProcgramMe.—For the Admiralty the fol- 
lowing vessels are either being constructed or are to be 
at once laid down on the Clyde : 
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At Barrow there are in hand the Powerful (similar to the 
Terrible), the Juno and Doris (similar to the Venus), and 
the Skate, Starfish, and Sturgeon (similar to the Rocket). 
In the Mersey there are building or preparing to build 
the Mars (similar to the Jupiter), and the Ferret, Lynx, 
Banshee, and Contest (similar to the Rocket). In other 
private yards, on the ‘Tyne, the Thames, the Humber or 
the Wear, or at East Cowes, there are in hand 23 other 
torpedo-boat destroyers. In the Royal Dockyards there 
are building or preparing to build: At Portsmouth, the 
Majestic, Prince George, and Cesar (similar to the 
Jupiter), the Eclipse (similar to the Venus), and the Fox 
(cruiser, 4360 tons, 9000 horse-power) ; at Chatham, the 
Magnificent, Illustrious, and Victorious (similar to the 
Jupiter), and the Minerva (similar to the Venus); at 
Devonport, the Talbot (similar to the Venus) and the 
Hussar (torpedo gun - vessel, 1070 tons, 3590 horse- 
power); at Sheerness, the Torch and Alert (gun-vessels, 
960 tons, 1400 horse- power); and at Pembroke, the 
Renown (battleship, 12,350 tons, 10,000 horse-power), the 
Hannibal (similar to the Jupiter), and the Flora (cruiser, 
4360 tons, 9000 horse-power). Thereare also in process of 
completion, or just ready, the four ‘destroyers ” Havock, 
Hornet, Daring, and Decoy. 





Coat 1n East AnciiaA.—A meeting of the Eastern 
Counties Coal Boring and Development Association, 
Limited, was held on Tuesday, the 15th inst., at 
Ipswich, to consider a proposal empowering the directors 
to proceed at once to make one or two bores with the 
funds at present available, in order to ascertain the 
existence or non-existence of coal at a spot which has 
been selected by the geologists consulted. It appears 
from a statement submitted to the meeting that shares 
have been unconditionally taken up to the amount of 
2560/., and that, after certain preliminary expenses have 
been provided for, 22802. will remain available for boring 
purposes. The geologists consulted recommend that 
borings should be made in the parish of Stutton, Suffolk, 
immediately adjacent to the Stour, and the local Jand- 
owners have consented to the necessary works being com- 
menced on the understanding that should coal eventually 
be worked on the land, the company will receive royalties 
to a limited amount spread over a certain period. The 
directors have been in communication with an eminent firm 
in the North of England, well accustomed to the work of 
boring for coal, and they have ascertained that the cost, 
exclusive of the carriage of the necessary machinery, will 
be on a scale ranging from 700/. for 900 ft. depth to 1562/. 
10s. for 1500 ft. depth. Mr. G. C. Mason, who presided 
at Tuesday’s meeting, recommended that boring opera- 
tions should be proceeded with at once. Mr. Ranson 
moved, as an amendment to the chairman’s proposition, 
that the matter should be referred back to the directors. 
Mr. Reed moved as a further amendment that the pro- 
posal for boring for coal should be deferred until more 
solid information was obtained from practical geologists. 
The chairman, in ney to questions, stated that the boring 
firm with whom the directors had been in communication 
was recommended to them by Professor Lebour, one of 
the geologists consulted. The landowners with whom they 
had been in treaty were Mr. W. J. Graham, Stutton ; Mr. 
J. O. Fison, Stutton; theRev. Canon Norman, Brantham, 
and Miss Bird. Mr. R. L. Everett, M.P., proposed that 
the meeting should be adjourned for a few weeks. Mr. 
J. R. Jeffries intimated that his firm would be prepared 
to double their subscriptions if necessary ; but that he for 
one would rather give the thing up altogether if three or 
four borings could notbe made. After further discussion, 
and promises of increased subscriptions, the meeting ad- 





journed until July 3. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Closing of Tankersley Collicries.—The notices given b 


Messrs. Newton, Chambers, and Co. having expired, 
their No. 2 Tankersley pit was yesterday closed, on the 
ground that it cannot be profitably worked. Only a por- 
tion of the men displaced can be found work in the other 
pits of the firm, and considerable hardship will un- 
doubtedly be experienced. 

The New Midland Railway to Derbyshire.—The new 
Dore and Chinley  entaty which has been constructed 
by the Midland Railway Company through the heart of 
the Peak, and has the second longest tunnel in England, 
was practically opened for passenger traffic yesterday 
morning. The first train to go over the line was a 
largely patronised excursion to Southport. The formal 
opening of the line takes place in a few days. 

Gasworkers and General Labourers’ Union.—The pro- 
ceedings of the fourth congress of this union were opened 
on Monday in Leeds. The President, in an address, re- 
viewed the history of the union from its foundation in 
connection with a strike at the Beckton Gas Works. 
Out of that grew the dockers’ strike, and the movement 
which had come to be known as ‘‘the new unionism.” 
He said they were becoming stronger year by year, 
but they had had some keen battles to fight. I 
cost them 10,0007. to resist the ‘* bogus bonus” scheme 
of the South Metropolitan Gas Company, and that 
company spent 100,000/. in an unsuccessful attempt to 
break up the union. At the present time they embraced 
in their ranks some 60 or 70 other trades besides gas- 
workers, and they had been able. by organisation to 
reduce hours and improve conditions. At the present 
time Manchester was one of the ogg oo districts in 
the country. He also referred to the large amount of 
money which had been obtained by the union for the 
members under the Employers’ Liability Act, and to the 
fact that they were the pioneers of the eight-hours move- 
ment, having regularly promoted May Day processions 
for four years past. In spite of the great coal strike, b 
which a large number of their members were affected, 
their financial position was never before so good. 

The Heavy Trades.—Business from the opening of the 
year has not been of a satisfactory character, but through- 
out South and West Yorkshire prices of both raw and 
manufactured material have been well maintained. The 
bar-iron trade is dull in the extreme, and prices are so 
unremunerative that there is no reason to believe that 
makers will follow the lead of Staffordshire, and reduce 
their quotations, which have long stood, and now stand, 
at from 6/. 10s. to 51. 15s. per ton. Hematites are still 
quoted at from 52s. 6d. to 53s. 6d. per ton. Forge iron 
realises 403. 6d, Siemens-Martin steel 6/., and Bessemer 
billets, 5/. 10s. per ton. 





GREAT EasterRN Rattway.—The Great Eastern Rail- 
way Company has now made good yao in widening 
its main line between Stratford and Liverpool-street. In 
old times this was the weakest point of the whole system. 
Trains ran up very well from Ipswich, Colchester, Cam 
bridge, Norwich, and the north, until they reached Strat- 
ford; then they had to crawl along as best they might, 
but all the crawling in the world did not obviate the risk 
of collisions. To make matters worse, the line between 
Stratford and London runs through a marshy district, 
and between September in one year and March in an- 
other, the locality is more or less cursed with the fogs 
which rise from the Essex and Kentish marshes, and 
which are prolonged by the gloomy pall of London smoke 
which prevents their being dispersed by the cheery rays 
of the sun. The company has now four lines at work be- 
tween Stratford and London, and this is proving a great 
convenience. It is a question whether this widening will 
not be of more advantage to the Great Eastern suburban 
districts than even the extension of Liverpool-street 
station, As regards Liverpool-strest, order is being 
evolved out of chaos, and ample provision has certainly 
been made for a vast future traffic development. 





CoaL IN THE UNITED States.—The production of coal 
in the United States is acquiring considerable importance. 
It was returned for 1893, upon the basis of statistics 
collected by the United States Geological Survey, at 
181,488,612 tons, of which 127,498,212 tons were bituminous 
coal and 53,950,400 tons anthracite coal. The value of the 
bituminous coal was computed at 121,671,009 dols., and 
that of the anthracite at 85,684,465 dols., making an 
aggregate of 207,355,474 dols. The 53,950,400 tons of 
anthracite coal, produced in the United States last year, 
were mined in Pennsylvania; the principal production of 
bituminous coal was also effected in that State, the output 
for 1893 having been 44,098,053 tons, of theestimated value 
of 35,208,473 dols. Thesecond great coal-producing State 
of the American Union is Illinois, which mined 19,949, 564 
tons in 1893, the estimated value being 17,827,595 dols. 
Ohio ranked third with an output of 13,140,770 tone, valued 
at 12,253,794 dols.; and West Virginia fourth, with an 
output of 10,619,985 tons, valued at 8,225,312 dols. The 
following States each produced more than 1,000,000 tons 
of bituminous coal in 1893: Alabama, 5,138,693 tons; 
Colorado, 3,677,526 tons; Indiana, 3,721,751 tons; Iowa, 
3,931,026 tons; Kansas, 2,553,641 tons; Kentucky, 
3,005,010 tons; Maryland, 3,651,631 tons; Missouri, 
2,897,428 tons; Tennessee, 1,908,974 tons ; Washington 
1,264,877 tons; and Wyoming, 2,439,311 tons. It wil 
be seen that American coal-mining is at length beginning 
to acquire great importance, and attempts are being made 
to develop an export trade. These attempts have not 
been attended with any very decided results at present, 
but it ie quite possible that the Americans may one day 
send coal to Europe as freely and as systematically as they 
now supply it with wheat, 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam coal trade has shown a weak tone ; 
and unless there is an early agrees in the demand, 
a fall in prices is looked for. e best descriptions have 
made 10s. 9d. to 1ls. per ton, while secondary qualities 
have brought 10s. 3d. to 10s. 6d. per ton. The house coal 
trade has ruled dull; No. 3 Rhondda large has made 
10s. 6d. to 10s. 9d. per ton. Patent fuel has been in 
moderate request at from 10s, 6d. tolls. per ton. Foundry 
coke has commanded 15s. 6d. to 16s. 6d. ; and furnace 
ditto, 14s. 6d. to 15s. per ton. Iron ore has been quiet. 
In the manufactured iron and steel trades there has been 
some increase of late in orders for rails ; there has, also, 
been some inquiry for metallic sleepers. 


Newport Tramways.—The Town Council of Newport 
having decided to purchase the town tramways, and hav- 
ing made an application to the Board of e for power 
to borrow 10,0002. in connection with the undertaking, 
Major-General Hutchinson, R.E., C.B., sat at the Town 
Hall on Wednesday to hold an inquiry into the applica- 
tion. There was no opposition, and the sitting was little 
more than formal. 


Plymouth Sound.—Last year the Lords of the Admiralty 
spent 15,000/. on dredging operationsin the Hamoaze and 

lymouth Sound, the work being carried out by the Lon- 
don and Tilbury Lighterage Company. This, however, 
was only the commencement of operations, the Admiralty 
having approved an expenditure of 550,000. in order to 
complete the work. hen the estimates were prepared 
for this year’s work, it was intended to spend 43,000/. by 
April, 1895, but the Admiralty have now decided to in- 
crease the sum to 70,000/., and tenders for the work are to 
be invited. It is probable that next year the Admiralty 
will provide their own dredging plant for Plymouth ; and 
as this could be done for less than 50,000/., it would be 
more economical than employing contractors. 


South Wales Coal and Iron.—The shipments of coal, 
foreign and coastwise, from the four principal Welsh 
ports in April were: Cardiff—foreign, 879,887 tons; 
coastwise, 142,020 tons ; Newport—foreign, 220,218 tons ; 
coastwise, 91,538 tons. Swansea—foreign, 85,661 tons; 
coastwise, 67,540 tons; Llanelly—foreign, 9831 tons ; 
coastwise, 9406 tons. It-follows that the aggregate ship- 
ments, foreign and coastwise, in April, were—foreign, 
1,195,597 tons; coastwise, 310,504 tons. The shipments 
of iron and steel in April from the four principal Welsh 
ports were: Cardiff, 1046tons ; Newport, 847 tons ; Swan- 
sea, 297 tons; Llanelly, nil ; total, 2190 tons. The ship- 
ments of ‘coke were: Cardiff, 8831 tons; Newport, 358 
tons ; Swansea, 369 tons; Llanelly, 32 tons; total, 9590 
tons. The shipments of patent fuel were: Cardiff, 
28,794 tons; Newport, 3361 tons; Swansea, 10,576 tons; 
Lianelly, nil; total, 42,731 tons. The aggregate ship- 
ments of coal from the four principal Welsh ports in 
the four months ending April 30 were: Cardiff, 
4,333,045 tons; Newport, 1,190,114 tons; Swansea, 
574,805 tons ; and Llanelly, 62,160 tons ; total, 6,160,124 
tons. The aggregate shipments of iron and steel from 
the four ports during the first four months of this year 
were : Cardiff, 7336 tons; Newport, 4430 tons; Swansea, 
474 tons; Llanelly, nil; total, 12,240 tons. The ageregate 
shipments of coke were: Cardiff, 39,296 tons; Newport, 
2209 tons ; Swansea, 1094 tons; Llanelly, 32 tons ; total, 
42,631 tons. The aggregate —— of patent fuel 
were: Cardiff, 102,417 tons; ewport, 14,407 tons; 
Swansea, 78,940 tons; Llanelly, nil ; total, 195,764 tons. 


Bute Shipbuilding, &c., Company, Limited. —The annual 
meeting of the Bute Shipbuilding, Engineering, and Dry 
Dock Company, Limited, was held at Cardiff on Friday, 
Mr. P. Morel in the chair. In moving the adoption of 
the report, the chairman stated that not only had a large 
amount of work been done during the last year, but that 
several important contracts had been executed with 
satisfaction to the customers of the dock. Mr. Duncan 
seconded the motion, which was carried unanimously, 
and a dividend of 10 per cent. was declared for the 
year. 


Swansea.—The trade of Swansea during the first four 
months of this year shows an improvement as compared 
with the corresponding period of 1893. The imports 
amounted to 193,825 tons, against 189,370 tons, and the 
exports to 699,289 tons, as compared with 660,717 tons. 
In the imports, copper, zinc, and iron ore showed an in- 
crease, while iron, steel, pig iron, and castings have de- 
creased. The quantity of coal shipped during the last 
four months amounted to 509,307 tons, against 400,547 tons 
in the corresponding period. The exports of patent fuel 
and tinplates showed a considerable decrease, 


Briton Ferry Steel Company, Limited.—The annual 
meeting of this company was held at Birmingham on 
Tuesday, Mr. W. Bevan in the chair. The directors 
congratulated the shareholders on the continued pro- 
sperity of the company, and recommended that a dividend 
of 15 per cent. per annum should be paid, This was 
sonal to. 





German Coxk.—The production of coke in the Zoll- 
verein in 1892 was 6,843,330 tons. The corresponding 
production in 1891 was 6,712,090 tons; and in 1890, 
6,411,520 tons. 





Rawpon Sewerace.—The Local Government Board 
have now approved a loan of 4446/. for land, and 11,000/. 
for works of sewerage for the district of Rawdon, in York- 
shire. The sewage will ke purified by chemical precipita- 
tion in tanks, followed by land filtration on 15 acres of 
land. The scheme has been delayed for some time through 
the arbitration for the purchase of theland. The engineer 





to the scheme is Mr. W. H. Radford, of Nottingham. 








LAUNCHES AND TRIAL TRIPS. 


Tue Sunderland Shipbuilding Company, Limited, 
launched on the 8th inst. a steel screw steamer named 
Sprightly, 197 ft. 6 in. between perpendiculars by 30 ft. 
breadth by 16 ft. 3in. depth. Tri-compound engines are 
being fitted_by the North-Eastern Marine Engineering 
Company, Limited, Sunderland, these engines having 
cylinders 17 in., 28 in., and 46 in. in diameter by 30 in. 
stroke, and being made for 160 lb, working pressure, 





_ Messrs. Lobnitz and Co., Renfrew, launched on the 8th 
inst. a eM: steam yacht named Xenia, of 300 tons, 
for Mr. J. W. Clayton, vice-commodore of the Royal 
Corinthian Yacht Club. The engines are triple-expan- 
sion of 800 horse-power. 





The s.s. Glenfarg, the 17th steamer built by the London 
and Glasgow Engineering and Iron Shipbuilding Com- 
pany, Limited, to the order of Messrs. MacGregor, Gow, 
and Co., London, was launched on the 10th inst. The 
vessel’s dimensions are ; 360 ft. long by 44 ft. broad, and 
29 ft. 3in. moulded depth. Her tonnage is about 3750 
tons gross, and she is intended to carry 5500 tons dead- 
weight at load draught. There is accommodation fitted 
up aft under the poop deck for a large number of first-class 
passengers, doctor, stewardess, &c., the saloon being 
titted up from side to side of the ship at the fore end, 
The captain, officers, and engineers are well provided for, 
each having a separate room amidships, and the crew are 
berthed forward in the topgallant forecastle. Engines 
are being fitted by the builders on the triple-expansion 
principle, the cylinders being 29 in., 47 in., and 76 in. in 
diameter —s in. stroke. There are two large boilers 
fitted with Howden’s forced draught, and a large auxiliary 
bailer is provided for working the winches, windlass, and 
electric light. 





The Harlech Castle, a steel screw steamer of 3264 tone, 
built by Messrs. Barclay, Curle, and Oo., Limited, for 
the intermediate service of the Castle Line, went on a 
trial trip on the 10th inst. in the Firth of Clyde. The new 
vessel is 362 ft. long, 42 ft. Gin. broad, and 28 ft. 6 in. 
deep. She is built of steel throughout, with cellular 
double bottom, and a series of water-tight bulkheade 
carried to the upper deck, in accordance with the Board 
of Trade requirements for ocean passenger steamers. She 
has four capacious cargo holds, with hatchway capable of 
receiving the largest pieces of machinery. There are 
page amidships for altogether 40 first-class passengers. 

‘he ship will — about 250 third-class passengers, 
who will be berthed on the main deck. The vessel is 
lighted throughout by electricity, and a complete system 
of refrigeration, with special arrangements for the trans- 
port of fruit, is supplied. The engines are of the triple- 
expansion type, and of 2000 horse-power, working at 
160 lb. steam pressure. There are three large single- 
ended multitubular steel boilers. On the official trials 
the mean of a series of runs both on the measured mile 
and between the lights was 12? knots. The engines de- 
veloped 2400 horse-power. 





The twin-screw steamer Duke of York, built by Messrs, 
William Denny and Brothers, Dumbarton, has completed 
her speed trials in the Firth of Clyde. The vessel is 
intended for the Fleetwood-Belfast service of the Lanca- 
shire and Yorkshire and London and North-Western Rail- 
way Companies, and is the second of her class to go on 
the route. Until lately, all the vessels owned by the 
joint ee ey were of the paddle type, but owing to the 
growth of the traffic it was found necessary to vastly im- 
prove the service. In 1892 it was decided to place upon 
the station twin-screw boats, and the order for the first 
of the new type, the Duke of Clarence, was placed with 
Messrs. Laird, of Birkenhead. The new vessel, besides 
demonstrating the superiority of the newer type, proved 
an poomngeanen built ship in every respect, and the owners 
at once resolved to secure a duplicate. This vessel (the 
Duke of York) is in many respects similar to the Duke of 
Clarence, but, naturally, experience of the earlier boat 
suggested many improvements to be embodied in the 
design of the projected sister ship. The moulded dimen- 
sions of the new boat are 310 ft. by 37 ft. by 17 ft. The 
conditions to be observed in the matters of deadweight, 
draught, trim, and speed were extremely hard, but 
Messrs. Denny surmounted all the difficulties, and have pro- 
duced a vessel which in every particular is in excess of her 
guarantee. She has a long forecastle, bridge-house, and 
poop, forming practically a complete upper deck. There 
are, however, breaks forward and aft of the bridge-house 
with large doors for shipping cattle and freight. The 
midship portion of the ship is devoted to the accommoda- 
tion of first-class passengers, and there is sleeping 
accommodation for no fewer than 230 persons. On the 
promenade deck is a Jarge deck-house, containing 12 
special state-rooms. There are two sets of engines, with 
cylinders 23 in., 354 in., and 53 in. in diameter by 33 in. 
stroke. Steam is supplied by two large double-ended 
boilers which are worked under forced draught, the air 
being forced down by two Chandier fans, and the stoke- 
hold closed. The electric plant consists of a Crompton 
dynamo driven by a Browett oe engine. e 
dynamo is capable of supplying current for all the lamps 
in the ship, of which there are no fewer than 250, and 
also for the powerful search light which is fitted forward. 
The guaranteed speed of 184 knots was exceeded, the 
certified mean of the trial performances being 19.06 knots. 
The vessel had on board at the time her full guaranteed 
deadweight, and the speed was easily maintained with 
only 3 in. air pressure in the stokehold. 
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EMPLOYERS AND EMPLOYED. 

In our issue of March 16 we announced a joint 
conference of employers and employed at the rooms 
of the Royal Statistical Society, for the purpose of 
founding an Industrial Union. The meeting was 
held, and was attended by a large number of re- 
presentative men, all of whom were intimately 
acquainted with industrial matters, and most of 
them interested in some form of manufacturing 
business. In the afternoon the employers and the 
employed held separate meetings, in which they 
passed resolutions founding the Union. The general 
meeting was in the evening, and was characterised 
by great unanimity, arising from the fact that 
the speakers all knew the evils of strikes and 
lock-outs, and were most of them animated by 
a genuine desire to avert them. The chair 
was taken by Mr. R. A. Hadfield (Hadfield’s Steel 
Foundry Company, Sheffield), who explained in a 
luminous speech the object of the association, a 
subject which was further elaborated in a paper by 
Mr. T. W. Bushill, of Coventry, on ‘‘ Suggested 
Lines for an Industrial Union of Employers and 
Employed.” From these sources, and other 
speeches by Mr. Daniel Jones (employers’ secretary, 
Midland Iron and Steel Wages Board), Mr. E. 
Throw (operative secretary, North of England Iron 
and Steel Conciliation Board), Mr. John Wilson, 


a M.P. (Durham Miners’ Association), Mr. A. J. 


Pearce (Toolmakers’ Society), Mr. T. B. Johnson 
(pottery manufacturer), Mr. T. Moore (brass 
finisher), Mr. Wm. Johnson (Warwick Miners’ 
Association), Mr. C. Hobson (Sheffield Trades 
Council), Mr. E. T. Scammell (builders’ merchant), 
Mr. W. P. Viccars (employer, worsted ‘spinner), 
and many others, we learn that the association 1s 
not intended to trench on the province of any exist- 
ing body. It is not designed to settle strikes, nor 
even to prevent them by active interference ; it 
will not act as a conciliation board, and neither 


2| will it run about trying to patch broken heads with 
ae oer ret 


Its business is not to arrange disputes, 


ut to prevent them. It aims at teaching the two 


great interests of capital and labour to know each 
other better than they now do. This seems a simple 
programme on which to found an association, but if 
it can be fully carried out it will effect the greatest 
industrial change this country has ever seen. 








Passion and ignorance are the two great factors in 
all industrial conflicts, and they are not confined to 
either side. The truth of this is to be seen in 
the magnificent success of the wages boards in the 
iron trade. Once the Midlands were the scene of 
a constant succession of fierce and violent indus- 
trial conflicts ; then the board was established, and 
now for 22 years there has not been a single 
strike. There have been difficulties and sources 
of irritation in plenty : the North of England Board 
has dealt, without a single stoppage, with 2000 
questions, any one of which sight have led to a 
rupture. When the board first met there were 
jealousy and suspicion on both sides ; each thought 
the other unreasonable. But as acquaintance grew 
they both found that there were two sides to every 
question, and that often only one had presented 
itself to them. The result was that mutual respect 
was generated, and although differences of opinion 
were constantly present, they tended to grow less 
in the light of knowledge. 

It is said that the mercenary troops of the Italian 
cities brought war to such a fine art, and were so 
chary of shedding their blood, that they used to 
devote themselves entirely to manceuvring until 
one side or the other gained a position of com- 
manding advantage. Then a peace was made on 
terms of advantage to the winning party. Ridiculous 
as this sounds, it illustrates the very important 
truth that there would be no industrial conflicts if 
the condition of each antagonist were accurately 
known to the other. Very few persons would 
enter into a struggle that was sure to entail defeat 
and loss; any kind of a compromise would be felt 
to be preferable. Of course, if submission means 
total ruin, there is a satisfaction in spending one’s 
last shilling in inflicting the greatest possible loss 
onthe enemy. But thatis a case which would not 
occur between employers and employed if they 
knew the exact extent of each other’s resources, 
The most passionate, wrong-headed trade unionist 
does not desire the bankruptcy or retirement of 
his employer, for that means loss—and not gain— 
to himself. What he desires is a greater share of 
the profits of the undertaking of which he forms 
apart. Often, however, there are no profits, or if 
there be, they are not sufficient to meet his de- 
mands. Yet from ignorance of these facts he strikes, 
and, of course, loses, and in doing so he wastes the 
very fund in which he desires to participitate. 
When trade shows signs of reviving, there is often 
a stir in the union lodges, and demands for in- 
creased wages are made on the supposition that 
they can be met. But it often happens that 
during the previous year or two the balance has 
been on the wrong side of the ledger, and the 
existence of many firms depends on the extinguish- 
ing of losses. Or possibly there are old contracts 
to be worked off before the advantage of better 
trade can be felt. If the economic conditions were 
known to the workmen, they would feel that in 
making a premature demand they were imitating 
the man who killed the goose which laid golden 
eggs. 

Again, there is a class of employers whose first 
idea when prices fall is to reduce wages. Of course 
there are times when this must be done, but it will 
be felt to be a very undesirable act by those who 
really know the difficulty and privation occasioned 
by a reduction of 3s. or 4s. a week in a workman’s 
income. Like the manufacturer, he has his fixed ex- 
penses which cannot bedecreased, except byatremen- 
dous wrench, and the saving has to be effected in 
those things that render life pleasant and endurable. 
It is very difficult to surrender the luxury that has 
grown to be a necessity ; its loss is ever present to 
arouse resentment and keep alive hopes of reprisal. 
It is only when the absolute justice and necessity 
of the sacrifice are understood that it can be borne 
with contentment. If employers and employed 
were cognisant of each other’s difficulties ; if the 
men knew how much the reward of capital has 
dwindled during the past quarter of a century, and 
how the difficulties of competition have increased ; 
if the masters realised how greatly popular educa- 
tion has widened the aspirations of the working 
classes, and has dissatisfied them with the sordid 
lives to which not a few are shut up, both would 
come to the consideration of commercial questions 
in a‘spirit full of compromise and concession, and 
with less of the thirst of battle that fills them now. 

It must necessarily be a long time before a full 
knowledge of economic affairs penetrates the work- 
ing s, because that is a matter which em- 





ployers feel it necessary to conceal, although the 
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experience of the wages boards shows that no 
harm need follow perfect candour as regards 
accounts, under reasonable restrictions. But in 
the meantime the Industrial Union can do good 
work in promoting personal knowledge, and the 
habit of free conference. Its own meetings have 
already gathered many of the best men on both sides, 
and it will in future afford those that are doubtful 
or suspicious the opportunity of hearing and seeing 
the opposite party without involving themselves in 
any engagements. Mr. Inglis, of Glasgow, has 
said that nearly every cause of dispute can be 
smoothed if the parties will meet round a table and 
discuss it. But very often neither party will con- 
sent to this course. False dignity, pride, passion, 
and ignorance prevent them assuming the neces- 
sary attitude. But they might be induced to meet 
under the banner of the Industrial Union at a time 
when there was no burning question, and in this 
way become acquainted. In ordinary life every 
one knows the value of a pleasant introduction in 
arranging difficulties. For example, some cause of 
offence arises between neighbours who are strangers 
to each other, and both are ready to put the matter 
in the hands of their solicitors. But by chance 
they meet in a railway carriage, and after half- 
an-hour’s pleasant chat, each finds out who the 
other is. Then in five minutes the dispute is 
settled. The knowledge that each man was open 
to reason eliminated the idea of force from the 
dispute, and lifted it from the realm of passion to 
that of intellect. 

The Industrial Union will provide a platform 
for the setting forth of industrial ideas and methods 
which have been found valuable to employers 
and employed. It proposes to circulate a journal 
giving the results of all economic experiments, and 
calling particular attention to the subject of 
foreign competition. This isa matter upon which 
we should all be glad to gain accurate information, 
for in future years it will be the determining factor 
in settling wages and fixing profits. The union 
will have local branches, and a central executive. 
But all these things depend on the response it 
meets with. It has made a capital start, and is in 
good hands. But its prosperity depends on the 
number of persons who intimate their intended 


ag wey to the secretary, Mr. Edwin Rain- 
ow, The Butts, Coventry. The strong feature in 
its programme is that it limits its membership to 
practical people—employers and employed-—and 
relegates mere sympathisers to the position of 
associates, so that the faddist is deprived of the 
opportunity of seizing the helm and wrecking the 


craft. The important point in its career is that its 
members should not be ina hurry. The present 
state of affairs cannot be remedied in a day or a 
year, and much work must be done and great 
patience exercised before any perceptible result can 
be achieved. The task of moulding public opinion 
is one that requires gentle persistence and steady 
faith. Conferences and publications are good in 
their way, but they are of less avail than personal 
example. The great utility of the Union will be 
in publicly committing its members to a policy of 
conciliation. After speaking in favour of reason 
and argument, they can scarcely commence the 
next conflict that presents itself by flinging away 
the scabbard. They have given hostages to peace, 
and must needs endeavour to redeem them Scteas 
they declare war. Just as courteous manners 
render social life more pleasant, even when not 
accompanied by a kindly disposition, so a deference 
to the dictates of humanity and reason will temper 
industrial disputes, although they may only be 
forced upon the combatants by pressure of public 
opinion. 





THE COST OF ELECTRIO ENERGY. 

On page 585 of our issue of the 4th inst., we 
gave an abstract of the paper on the cost of electric 
energy, read by Mr. R. E. Crompton before the 
Institution of Electrical Engineers. The reading 
occupied nearly all the available time of the even- 
ing, the only speaker being Mr. J. S. Raworth, 
who opened the discussion by remarking that the 
paper was, he imagined, the mest comprehensive 
ever laid before the Institute. Though he had 
carefully read it, he had not completely digested 
it, as it appeared to contain the whole of the educa- 
tion of an electrical engineer. Mr. Crompton had 
laid a fine ideal before them, which, however, he 
f would not be attained for sometime. He 
had only found two superfluous lines in the paper, 





viz., those in which Mr. Crompton had hoped that 
his paper would be appreciated by engineers. Mr. 
Crompton always got their attention, because he was 
not only an able engineer, but also a thorough sports- 
man. Thus he would add a little curl to a diagram, 
or he would have a slap at the alternating system of 
distribution, for the purpose of drawing certain 
of the members. There were many points of 
interest in the paper. As regards Mr. Crompton’s 
previous papers, he had never spoken on them 
without either disagreeing with the author or 
giving him some advice, and he was glad to see 
that Mr. Crompton had taken his advice about the 
Babcock and Wilcox boilers. Mr. Crompton had 
endeavoured to show that in the future electric 
light could be sold to the consumer at 3d. 
To thisend heproposed that, first, thecapital account 
should be reduced ; second, the output should be 
increased ; and third, that improvements should be 
made in the plant. When he first saw Mr. Cromp- 
ton’s proposed figures for the capital account, 
he thought them much too low, but on looking into 
the matter he found that the figures were quite 
right. Already at Bradford and at Newcastle 
the plant had only cost 1/. per 8 units of annual 
output. At other places the cost was higher, 
Preston and Oxford only getting 2 units per sove- 
reign of capital. With respect to the quality of fuel 
Mr. Crompton had adopted a correction, suggested 
by the speaker in the discussion of a previous 
paper, in that he now made a distinction between 
the effective heating powers of the carbon and 
hydrogen contained in coal, the latter of which was 
ineffective as burned in an ordinary boiler furnace. 

Accurate tests of boilers had only been made 
within late years. As to the Babcock and Wilcox 
boiler, he would say that since he first saw one 
in Manchester many years ago, he had never 
willingly put in any other, and of the very large 
number he had installed, only one had ever given 
any trouble. In this case, for some reason which 
had never been discovered, three tubes burnt out 
one after the other. He would confirm what Mr. 
Crompton had said as to these boilers giving per- 
fectly dry steam. Coming now to the engines, it 
must be confessed that Mr. Crompton was the first 
to put direct coupling into practice. The alternate- 
current men would, however, have followed his 
lead long since if they had seen their way to do so. 
But alternators had to be run at a definite speed, 
and hence rope driving had been adopted, in spite 
of the 6 per cent. loss of the full power of the 
engines, which was then continually wasted. Now, 
however, the difficulties of driving alternators direct 
coupled had been overcome, and in future better 
results would be obtained than those given for 
alternating plants in Mr. Crompton’s table. Mr. 
Crompton was, it was well known, a great admirer 
of the Willans engine, and justly so. But he was 
wrong in supposing that 893 per cent. of mechanical 
efficiency claimed for this engine was exceptional. 
Any well-designed double-acting vertical engine 
would show on test an efficiency of 92 per 
cent. In fact, the Willans engine got its high 
reputation in this respect because the only other 
engines which had been accurately tested at that 
time were horizontal ones, in which the internal 
friction was greatly increased by the heavy 
piston sliding in the bottom of its cylinder. 
On the down stroke the Willans engine was ex- 
tremely efficient, but on the upstroke, when it was 
doing no work, there was a loss. He thought Mr. 
Crompton had made a serious error in drawing up 
his table of distribution efliciency for central 
stations. He understood that the method of esti- 
mating the output in most of these stations was to 
multiply the amperes and the volts to get the out- 
put in watts, but with alternating currents this 

ave too high a result. Again, the continuous and 
direct current systems were usually used in very 
different districts. At Bournemouth, for instance, 
there were miles and miles of main, whilst on the 
St. James’s Station the work was but little more 
difficult than the lighting of a big hotel. In con- 
clusion he would remark that Mr. Crompton was 
the only member of the Institution who was coura- 
geous enough to prophesy and run the risk of being 
wrong, and in many of his prophecies he had been 
proved by experience to be right. 

At the adjourned meeting on May 10, Major- 
General Webber criticised Mr. Crompton’s method 
of collecting information. His letters were framed 
to get answers in certain directions, and intimated 
that if it were not given he would fill up the facts 
from the published _ og In regard to the Chelsea 


er unit.’ 





Company, the speaker had read a paper giving full 
information regarding the plant, and if Mr. aes. 
ton had consulted it he would have been saved 
making a false standard of comparison. The present 
paper would have been more valuable if Mr. 
Crompton had confined himself to those companies 
with which he was connected. Engineers would 
not agree to the accuracy of the Table giving the 
efficiencies of various boilers (page 586 ante). 

Mr. Mark Robinson (Thames Ditton) said that 
as some of Mr. Crompton’s predictions had come 
true, he hoped that his expectation of the consump- 
tion of coal in central stations falling to 2.5 Ib, 
per Board of Trade unit might do so also. The 
speaker did not desire to throw doubt upon it, 
but there were three factors in the question: the 
evaporation of the boiler, the consumption of the 
engine, and the engine friction. At present 12 lb. 
of steam per pound of coal burnt was beyond prac- 
tical limits, but, perhaps, they might arrive at it. 
He was glad to corroborate the assertion that 
water-tube boilers gave dry steam. At Thames 
Ditton they had been experimenting with the 
Niclausse boiler, and they found that only } per 
cent. of moisture was carried over. When forced 
to double its capacity, the moisture was under 1 

er cent. It was on record that a Sulzer engine 

ad worked with less than 12 lb. of steam per 
indicated horse-power ; Mr. Willans’ experimental 
engine had consumed as little as 12.8 lb., but the 
best guarantee they had yet given was 13.5 lb. 
in a mill engine of 500 horse-power. By carrying 
the expansion further, and jacketing, the consump- 
tion might be reduced still lower, but it would 
involve a larger engine and more ring friction, 
with the result of a reduced combined efficiency for 
the engine and dynamo—certainly less than 86 
per cent., for the conditions of lowest steam 
consumption were antagonistic to a high combined 
efficiency. Mr. Raworth had said that the brake 
efficiency of the Willans engine was 89 to 90 per 
cent., and that of the double-acting vertical engine 
was 92 per cent. How did he get the latter figure ? 
There were few brakes in existence for testing large 
engines. Was it safe to take a friction diagram 
and assume it constant at all loads? Probably it 
was so on a Willans engine, but with double-acting 
engines the point was doubtful. The friction of a 
flat slide rose with the load, and the loss from 
hammering increased. The speaker hoped to test 
that point soon, for Messrs. Mather and Platt 
were making his firm a water brake that would 
absorb 1200 horse-power. 

Mr. W. Geipel called attention to the large 
amount of profit included in Mr. Crompton’s ideal 
costs, and dia not agree with the author that engi- 
neers have nothing to say in controlling that item. 
On the contrary, the reduction of cost of the supply 
station is essentially the business of engineers. In 
his opinion the high price of supply is due toa 
lack of consideration of first cost. Expense is often 
incurred in labour and coal saving appliances, with- 
out regard to this question. With costly chimneys, 
condensers, and economisers, capable of dealing 
with maximum load, for example, a large portion 
of the outlay is utilised but a mere fraction of the 
year. It is the function of the engineer to so lay 
out the capital that interest, depreciation, and 
working expenses are togethera minimum. Onthe 
basis of the 20 per cent. load factor mentioned, the 
author’s figures gave 175. as the first cost per kilo- 
watt. He found less than one-half this would 
suffice with the alternating system, and, eventually, 
601. per kilowatt would cover all. Doubtless Mr. 
Crompton based his figures on direct-current sys- 
tems, which accounted for the heavy cost. He 
could not understand Mr. Crompton’s eagerness 
in reducing salaries and other working costs to 
a mere fraction, ranging from one-fourth to one- 
fifth the averages of the present lowest figures, 
for he found that when even doubling his figures 
for salaries, wages, and stores, and taking his 
figures for management and the same percentage 
for maintenance and profit on the reduced outlay, 
a selling price of 2d. per unit covered all. He 
congratulated Mr. Crompton on his recent con- 
version to the alternating system, and felt sure 
that he would at a future day corroborate his (Mr. 
Geipel’s) figures. He thought Mr. Crompton’s 
12 lb. of water per pound of coal certainly ideal, 
but he observed further on in the paper 10 lb. was 
spoken of. There was doubtless room for improve- 
ment, and he explained by diagrams methods of 
setting boilers which he had devised with this view. 
One was an air space built into the walls of a Bab- 
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cock boiler setting, which thermally insulated 
the outer half; the other related to Lancashire 
boilers, the side flues of which he arranged so that 
they were common to all the boilers, the gases pass- 
ing first through the internal and under flues to the 
economiser, thence round the whole battery, which 
was kept warm, whatever the number of boilers in 
use. e did not consider the author’s com- 
parison of a Lancashire boiler using coke was 
a proper one, as it was not suited for coke, nor 
was he aware of the difficulty of utilising the 
heat of the hydrogen, if in excess of that required 
by the oxygen in the fuel. He indorsed all that 
was said of the Babcock boiler, and showed that, 
owing to the small quantity of water in this boiler, 
raising steam required but 9 per cent. of the total 
coal used, while with the Lancashire it was 36 per 
cent. under similar conditions, using the author’s 
figures for coal and load factor. He pointed out 
that a combination of Lancashire and Babcock 
boilers might be advantageous where bituminous 
coal was cheapest, the former being used con- 
tinuously, the latter for the peaks of the load curve. 

Mr. Geipel agreed with the author that the Bab- 
cock was a safe boiler, but not that the Economic 
boiler was. He did not approve of the author’s 
practice of using fluids in the boiler, for he con- 
sidered impurities best removed by treating the 
feed water before it entered the boiler. He might 
mention that he had obtained, by forcing a 25 horse- 
power Babcock boiler, as much as 6 lb. of water 
evaporated by each square foot of heating surface, 
while this boiler ran daily two 25 indicated horse- 
power compound engines without excessive repair. 
He did not recommend this for economical working, 
but this reserve power is of enormous importance 
in passing over the peak of the load curve with the 
smallest possible quantity of boilers, as it not only 
saves coal for steaming additional boilers, but there 
is the saving in capital outlay. He was therefore 
glad the author had advocated forcing, and was of 
opinion that blowing apparatus could be advantage- 
ously used during the short heavy load period. The 
low efficiency of existing alternating systems was 
largely due to the use of separate transformers on 
scattered installations, but the loss on the direct 
system in these cases, if applied with the same 
capital outlay, would have far exceeded that spoken 
of. He pointed out that at Huddersfield, which 
had not had its alternating system in use even a 
year, the suburbs were already supplied, while at 
Bradford, where the direct low-tension system had 
been so long in use, the suburban folk were still 
denied asupply. Even were the efficiency of alter- 
nating stations so low, which he did not admit, the 
curve on the wall showed that a reduction in the 
first cost was six times more important than in the 
case of coal. The result of banking the transformers 
was not only the reduction of first cost, but it im- 
proved the efficiency, as instanced by the 82 per 
cent. of the City of London Company. 

There was no doubt that superheated steam was 
desirable to compensate for loss by radiation in 
steam pipes, but instead of the superheaters advo- 
cated, why not use reducing valves on the boilers ? 
There was no difficulty in working a Babcock boiler 
at 200 1b., and reducing from this to 150 lb. in the 
steam pipes, would give the 8 per cent. superheat- 
ing spoken of. Without doubt every precaution 
should be taken to reduce the very serious loss in 
steam pipes, which should be subdivided, so that 
only that portion in use contained steam. He 
pointed out that with steam 300 deg. Fahr. above 
atmosphere, each square foot of uncovered surface 
in continual use represented a loss of 4 ton of coal 
per annum, while good lagging reduced this to 
¢ ton. This, in a station of the size mentioned by 
Mr. Crompton, might mean about 850 tons of coal, 
if the ring main were not subdivided. The difficult 
problems alluded to in condensing could be solved 
by not using oil in the cylinders, as was quite 
common practice. His attention was called to the 
losses in direct-driven feed pumps some six years 
ago, when at a particular test he found 7 lb. of coal 
required per horse-power when using a Worthington 
pump, against 6 lb. with an injector. He did not 
agree that the losses were due to intermittent 
working of pumps, as pumps should feed con- 
tinuously ; the losses were due to the very slow 
piston speed, and t> non-expansive working. The 
author has not thought of the high thermal 
efficiency of gas engines in minimising his coal con- 
sumption; 14 1b. of fuel per unit sold would cover 
all, as there was no heat lost in pipes, &c., and as 
his experience of gas plant showed, after allowing 





for reduced cost of buildings and absence of 
chimney, that the first cost was not far different from 
steam, he considered that gas engines were at least 
worthy of attention for electricity supply purposes. 

Mr. Schonheyder explained that his meter, which 
had been referred to as being used in boiler tests, 
worked well with soft water ; when the water was 
full of precipitated lime, there were difficulties. 

Mr. Hammond complimented Mr. Crompton on 
giving to the Institution statistics which were 
usually very difficult to obtain. The main point of 
the paper was the prophecy that the price of 
electric energy would eventually fall to 3d. per 
Board of Trade unit. With the assumed output 
of five million units per annum there would be an 
income of 62,5001. How many gas companies could 
show such a return, at arate of 1s. 6d. or 1s. 9d. 
per 1000 ft., which was the equivalent price? The 
output was the crux of the question, and was too 
often forgotten. If an increase of output was 
attended with a corresponding increase in cost, the 
works were in abad way. Mr. Crompton had, how- 
ever, omitted the item of depreciation. No doubt he 
would contend that with an ample allowance for 
maintenance there should be no depreciation. The 
speaker would like to believe that, but dare not. 
Even if plant did not wear out it got antiquated, 
and had to be renewed by a more efficient variety. 
Mr. Geipel had placed the capital expenditure at 
601. per kilowatt ; now, at Leeds, the cost of plant, 
excluding the laying of mains, was less than 601. 
The great secret of cheap working was by-uses of 
the plant, if these could be found. By-products 
were the salvation of the gas industry. 

Mr. McLaren (Leeds) said that he spoke as 
amaker of engines. He warned his hearers that 
published tests of coal consumption were often in- 
complete, if not misleading, for they seldom gave 
the percentage of water in the steam. He advo- 
cated the locomotive type of boiler, stating that 
10 lb. to 11 lb. of water evaporated per pound of 
coal at from 212 deg. could be relied upon. 
Tubulous boilers gave wet steam. The Lancashire 
boiler was overrated, for the gases escaped at 
700 deg., unless an economiser were used. He 
prophesied that the electric lighting of the future 
would be done with low-speed engines. ‘ 

Mr. McLane explained that in the Oxford electric 
lighting station they looked at all the items of cost 
daily with great care, and he corrected some of 
Mr. Crompton’s figures. 

Mr. Burnett said that the meeting must not 
forget that boiler efficiency included those of the 
furnace and fireman. Tables of comparison were 
only useful when the waste gases were of equal 
value. A given grate was only the best for a 
certain kind of fire; low-class fuels must have 
bars suited to them. He agreed with Mr. Cromp- 
ton as to the difficulty of banking fires in locomo- 
tive boilers. The discussion was then adjourned 
till the 24th inst. 





RUSSIAN RAILWAY POLICY. 

Tue Russian Government is gradually developing 
a policy of railway acquisition, that is, it is gradually 
buying up the various railways constructed in the 
Ozar’s vast dominions. Within the last few weeks 
the Russian Council of Ministers has intimated its 
intention to acquire the South-Western of Russia, 
and this is only the latest of a long series of 
previous acquisitions. The most important transfer 
which has just been effected is that of the lines of 
the Great Russian Railway Company, which were 
taken over at the commencement of 1894. To pro- 
vide for this transfer the Emperor Alexander ITI. 
has just published a ukase prescribing the issue of 
Russian Government 4 per cent. gold bonds to the 
amount of 113,600,000 roubles. The new loan is 
to run nominally for 81 years from January 1, 
1895 ; but provision is, at the same time, made 
for its gradual redemption by means of a half- 
yearly allocation of 0.085 per cent. on the 
aggregate nominal capital represented by the bonds. 
It is, at the same time, stipulated that nothing 
will be done in the way of repaying or converting 
the loan until January 1, 1904. The transfer of 
the great Russian lines is to be effected at the rate 
of three obligations of 125 roubles each of the new 
loan for every two capital shares or 10 actions de 
jouissance; a balance of 5 roubles credit is also to 
be paid upon every share. The Russian Govern- 


ment has pursued a very similar railway policy to 


that adopted by the Anglo-Indian Treasury. At 
the outset, it gave guarantees of interest upon lines 





undertaken, the object, of course, being to encourage 
private enterprise to proceed with vigour with the 
work of railway construction. Just as, however, 
the Anglo-Indian authorities found that a policy of 
5 per cent. guarantees was not advantageous to the 
Anglo-Indian Treasury, so the Russian Government 
discovered to its cost that it did not, as a rule, obtain 
an adequatereturn for its guarantees from the guaran- 
teed companies. Sufficient economy was not brought 
to bear upon the establishment of the lines guaran- 
teed, and when they were opened for traffic suffi- 
cient energy was not shown in securing business. 
Latterly, accordingly, the Russian Government has 
either dispensed with guarantees altogether, and 
has undertaken constructive operations upon its 
own account, or it has extinguished its guarantees 
by buying up the undertakings to which those 
guarantees were extended. There is a good deal 
more to be said for a system of State ownership 
of railways in Russia than could be urged for the 
adoption of a similar policy in Great Britain or 
France. Russia is a region of vast extent, and 
is inhabited by a comparatively thin population, 
while Great Britain and France are comparatively 
thickly populated, and portions of the former 
country are becoming more crowded year by year. 
In encouraging the work of railway construction, 
the Russian Government has, of course, two objects 
in view. Its first object is of a strategic character, 
as railways are calculated to facilitate the movement 
of troops, and to give the Cabinet of St. Petersburg 
a closer grip upon the remoter portions of the im- 
mense regions under its control. The Czar’s Go- 
vernment has also happily shown a greater desire of 
late years to develop the natural resources of both 
Russia in Europe and Russia in Asia, and nothing, 
of course, is more calculated to assist such a de- 
velopment than the establishment of an extensive 
railway system. It is not a little remarkable that 
extremes have a tendency to meet in the matter of 
State railways, as in every other department of 
human effort. The tendency of modern socialism 
is to extend in every respect the power and influ- 
ence of the central Government, and to place public 
undertakings of all kinds in its hands. Russia 
would probably be the last country in the world to 
acknowledge any socialistic proclivities ; neverthe- 
less the ultimate outcome of Russian despotism, so 
far as Russian railway policy is concerned, is very 
similar to that of modern socialism. 





THE UNIVERSITY OF MICHIGAN, 
(Ann ARzor.) 

Ir was in January, 1837, that the Territory of 
Michigan was admitted to the Union. As early as 
March of the same year the educational question 
was tackled with vigour, a complete system, com- 
prising primary and high schools as well asa State 
university, being created. With a broad and 
liberal spirit, worthy of the early settlers of 
Michigania, the new Legislature decreed that in- 
struction should be open and free to all, that the 
child in the elementary school and the student in 
the university should alike be taught at the expense 
of the State. These clear-headed legislators saw 
that if they wished to make education compulsory 
in its elementary forms, and popular in its higher 
stages, they should provide well-equipped institu- 
tions for each grade. And this they proceeded to 
do as far, and as rapidly, as the public exchequer 
would allow. 

Several of the rising cities of the new State 
urged their claims to be the seat of the projected 
university. Detroit, Monroe, and Marshall had 
their eloquent advocates and restless diplomatists. 
The honour, however, fell to Ann Arbor, a little 
town remote from the distracting bustle and garish- 
ness of populous centres, and surrounded with the 
quiet beauty and invigorating freshness of nature. 
There, 38 miles west of Detroit, a population of 
1000 inhabitants successfully tilled their lands or 
carried on a flourishing trade in agricultural imple- 
ments. It was in the midst of that rural but thrifty 
population that the board of regents determined 
to found the State university. The Act of the 
Legislature provided not only an arts and science 
faculty, but also departments for law, medicine, 
pharmacy, and dentistry. The scheme was indeed 
comprehensive, and the work one which was bound 
to present no inconsiderable array of difficulties. 
The professional departments were momentarily 
left in abeyance, a start being made in 1841 with 
the general faculty of science and letters. Only 
six students presented themselves at the opening 
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in October; and of these one was rejected for 
having failed to satisfy the requirements of the 
entrance examination. Such was the modest 
beginning of an institution which, to-day, has a 
resident student population that outnumbers the 
aggregate of all the colleges either at Cambridge 
or at Oxford. 

The early years of Ann Arbor continued to cause 
disquietude and anxiety to its promoters. Much 
patience and fostering care, on the part of the 
regents and officers of the university, were required 
to cure its prolonged debility, and secure a robust 
adolescence. When, at last, health and vitality 
came, exuberance of spirits led to trouble, and diffi- 
culties of various kinds arose. At one time there 
would be pecuniary embarrassments, at another 
divergencies between regents and president, while 
among the students there prevailed a spirit of law- 
lessness that even the habits of frontier life fail to 
extenuate. That the university has survived forty 
years of frequent administrative dissensions and 
chronic undergraduate disorders, is irrefragable 
evidence that, like the pyramids, it is built to resist 
the disintegrating forces of time. 

There are no dormitories at Ann Arbor, and no 
commons. The students are distributed through- 
out the town, where they live according to their 
means and tastes. Many club together, and thereby 
considerably reduce their expenditure. No charges 
whatever are made by the university for instruc- 
tion, but fees are levied for matriculation and 
graduation, as well as for laboratory and incidental 
expenses. It is estimated that 75/. will cover the 
necessary annual outlay of a Michiganian, including 
even clothing and incidentals. Though the univer- 
sity is maintained by the State of Michigan, its 
doors are generously thrown open to students from 
every section of the Union, a small increase in the 
above-mentioned fees being the only difference that 
is made. 

Ann Arbor was among the first universities to 
admit women to all its courses and academical 
honours. The concession was made in 1870, after 
ten years’ deliberation by the board of regents. 
Strange to say, the students sorely resented this 
decision of the governing body, and long continued 
to denounce a measure which, they said, would 
inevitably degrade their university into a ‘‘ woman’s 
college.” Even when the novelty wore away, their 
ungallant hostility was not disarmed, their attitude 
continuing to be one of indifferent courtesy and 
studied coldness. 

Another important departure was effected when 
Ann Arbor undertook the training of teachers. It 
was urged to do so by its very position as head of 
the official system of public instruction. For years, 
men were selected for superintendents, principals, 
and assistants merely because they were university 
men. They knew little or nothing of pedagogics, 
or of the history of education ; but they had read 
their classics, and had some degree of proficiency, 
perhaps, in literature. That was considered to be 
enough. They were cultured gentlemen, and as 
such could be placed with propriety at the head of 
the State schools. It is greatly to the credit of 
Ann Arbor to have early recognised the professional 
character of the teacher, and to have arranged 
courses of instruction to qualify him for his elected 
career. If it is the proper function of a university 


broad and firm basis for subsequent work. Gradua- 
tion is in reality but the end of a formal prepara- 
tion for serious, protracted, life-long study ; and 
the success of a college is to be estimated less by 
the number of its annual graduates than by the 
number of its students who continue to cultivate 
their favourite subjects until they obtain proficiency 
and eminence. So strongly is it felt that com- 
mencement day is but the beginning of a period of 
earnest and fruitful study, that, like many of the 
leading universities, Ann Arbor encourages the 
best men of every year to take up a course of post- 
graduate research. This is considered to be the 
peer road to sound scholarship, and in acknow- 
ledgment of a reasonable amount of success, the 
university confers its higher academical honours. 

Professional toilers meet with like encourage- 
ment. A graduate in any one of the four branches 
of engineering, for instance, may rely on being 
advanced to the degree of civil, mechanical, mining, 
or electrical engineer, if he furnish satisfactory 
evidence that he pursued further technical studies 
for at least one year, and that he was engaged for 
a second year in actual work in a position of some 
responsibility. Of course, he is expected to pre- 
sent a thesis of sufficient merit on some important 
engineering topic, and also to hand in a detailed 
account of his professional achievements. 

While justly setting a high value on its academi- 
cal distinctions, the university holds the attainment 
and diffusion of thorough knowledge to be of para- 
mount importance. This is shown by the number 
and reputed severity of its examinations, and it is 
shown in a very marked manner by its admission 
and patronage of students who do not aim at 
graduation. 

Of the 1330 undergraduates enrolled in the de- 
partment of literature, science, and art in 1893, no 
fewer than 215 selected courses to suit their own 
requirements without regard to degrees. 

The total number of students in the same year 
was 2706. They were distributed over the six 
schools of the university as follows : 


In the department of literature and science 1330 
me ss » Medicine and surgery 370 

a ee os Se my .. 658 
»»  8chool of pharmacy ... 81 
» college of dental surgery... 188 
» homeopathic medical college 79 
. 2706 


Total ... 


The science and professional departments are 
rovided with ten spacious and well-equipped 


aboratories. The physical is mainly intended for 
quantitative work, though a room is provided for 
general elementary measurements. Most of the 
instruments of precision come from such houses as 
Koenig, of Paris; Elliott Brothers, London; White, 
of Glasgow ; and Queen and Co., of Philadelphia. 
For the special delectation of the electric engineers, 
there is an Edison and a Gramme dynamo of 5000 
watts each, a Brush 10 arc-light machine, a Fort 
Wayne 300-light alternator with transformers, 
resistances, meters, and all necessary appliances for 
a complete alternating plant. The young elec- 
tricians are carefully trained in testing primary and 
secondary batteries, setting up dynamos and 
motors, determining their curves and efficiency, 
investigating the power and life of arc and glow 


to teach, its very degrees of master and doctor | lamp 


(docere, to teach) show that part of its great work is 
to supply the world with teachers. Facilities are, 
therefore, offered at Ann Arbor for acquiring a 
knowledge of the science as well as the art of 
teaching ; and there is the further inducement that 
the diploma granted by the faculty serves as a legal 
certificate of qualification to teach in any of the 
schools of the State. The university admits only 
graduates as candidates for the teacher’s diploma. 
By this restriction, the best positions in the public 
school service annually fall to the lot of men and 
women who, to general scholarship and accomplish- 
ments, add the professional training necessary to a 
successful discharge of their duties. 

In the matter of specialisation, we find the 
university dealing generously with its alumni. To 
suit their convenience, it provides a large number 
of independent courses leading up to the bachelor’s 
degree. 

The pass baccalaureate degree, here as elsewhere, 
is merely an official recognition that the holder 
studied with success a prescribed syllabus of sub- 
jects. In all universities of repute, this degree 
implies a good general knowledge of the branches 
selected, such knowledge, in fact, as will afford a 





mps. 
With their instructors and brother engineers, 
they visit, as often as practicable, neighbouring 
establishments for the purpose of acquiring a know- 
ledge of the methods and practice in use in elec- 
trical engineering. Such visits, if seriously carried 
out, must have a perceptible influence on the 
engineering mind of the country, and must hasten 
the time when America will not deem it desirable 
to turn to Europe for advice even in the boldest 
of its enterprises. 
Chemistry is taken up by so large a proportion of 
the students that a separate building has been 
erected for the laboratories. Besides rooms for reci- 
tations, storage, and administration, the students’ 
working apartments occupy a floor space of 25,000 
square feet. Special laboratories are equipped 
for the analyst, the pharmacist, and chemical 
technologist. Separate rooms are also allotted for 
iron and steel analysis, pharmaceutical prepara- 
tions, medical chemistry, and assaying. These 
laboratories are regularly used by all the depart- 
ments of the university, except the law school. 
They are even open on easy conditions to outsiders 
who wish to pursue any special study or investiga- 
tion. As many as 380 students may work in these 





laboratories at the same time, each one being pro- 
vided with a separate table supplied with gas, 
water, reagents, and other necessaries. Eight 
hundred students annually profit by the facilities 
thus offered as far as may be needful for their 
individual purposes, viz., the pursuit of science, or 
the preparation for teaching, for the several pro- 
fessions applying chemistry, or for the various 
chemical arts and industries. 

The university has two observatories, a small one 
near the main buildings for the purpose of instruc- 
tion, and a large one devoted exclusively to research. 
The first director of the observatory was Encke’s 
assistant at Berlin, the celebrated Dr. Briinnow. 
He held the appointment for a few years, being 
succeeded in 1863 by Professor James C. Watson. 
It was this accomplished observer who astonished 
the astronomical world by his famous telegram 
announcing his discovery of the intra-Mercurial 
planet Vulcan, during the notable eclipse of 1878. 
Professor Watson was a graduate of Ann Arbor, 
and was the most widely known and honoured of 
the university. Astronomical science mourned his 
loss in November, 1880. 

The observatory telescope is a refractor, with 
an object-glass 13 in. indiameter. The school has 
an equatorial of 6 in. aperture, and a transit of 
3 in., with zenith-telescope attachment. Much is 
done in this observatory to popularise astronomical 
knowledge, and to train men to observe, as well as 
to observe accurately. 

Each department of the university has its own 
library and burden of current literature. In the 
aggregate there are 78,000 volumes, 16,300 pam- 
phlets, and a collection of 600 maps. The general 
library claims 62,000 volumes, 16,000 pamphlets, 
and 200 periodicals. The reading-room is con- 
veniently and comfortably arranged to seat 210 
readers. Separate rooms are fitted up to facilitate 
matiers for advanced students. The library is open 
for consultation 11} hours daily during the academic 
year, and six hours daily during the three months of 
summer vacation. It is evident that the two chief 
duties of a college are recognised and practically 
understood at Ann Arbor, viz., to develop the 
power of thinking, and to create a taste for reading. 

These important objects of education are further 
promoted by many literary associations. It is 
believed, and rightly, that such voluntary organisa- 
tions foster a spirit of study and a habit of inquiry, 
while they tend to impart such other advantages as 
grace of diction and fluency of speech. Under- 
graduate talent quite naturally likes to bask in the 
genial light of publicity, but, as elsewhere, these 
immature publications experience great vicissitudes. 
As a rule, they have a brilliant but ephemeral 
existence. 

The ladies, also, have their own separate societies 
for mutual culture; and, like their brother students, 
they periodically seek to enrich the world with the 
fruit of their researches and lucubrations. 

It must not be inferred that the students of Ann 
Arbor render themselves guilty of excessive appli- 
cation to the ‘multifarious branches of their 
curricula. That would unmistakably defeat the 
very end for which they matriculated. We find 
them, accordingly, mitigating the severity of their 
work by regular base-ball matches and athletic 
exercises, and frequently, too, by ‘‘ society hops” 
and practical jokes. 

The president of Ann Arbor is Dr. James B. 
Angell, a man of scholarly attainments and remark- 
able executive ability. During his long adminis- 
tration he has seen the university steadily increas- 
ing its numbers and rising in honour and import- 
ance ; and to-day he and his staff of 160 professors 
and assistants are assured by the voice of public 
opinion that Ann Arbor has taken its place 
among the most flourishing seats of learning in the 
country. 





TRADE ROUTES IN THE Far East.—A map of the trade 
routes in the far East has been compiled Mr. John 
Coryton, of the Middle Temple, late Judge of the Marine 
Court, Calcutta, and Recorder of Rangoon and Moulmein. 
It extends from Calcutta on the west to Formosa an 
Borneo in the east ; from Shanghai and the province of 
Honan in the north to Sunda Strait and Batavia in the 
south. On it are shown lighthouses and lightships with 
fixed, revolving, and flashing lights, sea steam routes, 
river routes, graving docks, coaling stations, railways— 
open, in progress, and pro —and submarine tele- 
graphs. @ scale is one inch to 125 miles. In presence 
of the growing rivalry of the French in the territories 
roa the centre of this map, its interest is very great 
just now, 
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NOTES. 
Raitways in Norway. 

Tue building of a number of new railways 
in Norway has been decided upon by the Nor- 
wegian Parliament. The scheme comprises half- 
a-dozen lines, and although it does not include 
the newly discussed Christiania-Bergen Railway, 
one of the new lines—the Voss-Tangevand—forms 
a section of one of the Christiania-Bergen alter- 
natives, and can thus, in a manner, be said to 
advance this large and important scheme. We 
give below the approximate mileage and the cal- 
culated expenditure of the new railways decided 
upon : 


Miles. bg 

Voss-Tangevand 46 800,000 

The North Line 82 633,000 

The Hell-Sunde a sa 67 460,000 

The Egersund-Flekkefjord ... 46 413,000 

The Arendal-Aamlid... 29 ‘ 

The Flisen-Elverum ... -- 26 — 110,000 
making a total of close upon 300 miles, entailing 
an expenditure of over 2,600,000/. During the 


last three or four years further railways have been 
taken in hand, representing an aggregate mileage 
of some 195 miles, prior to which Norway had 
railways, open to traflic, of some 985 miles, so that 
the aggregate mileage, after the completion of the 
new railways, will amount to some 1480 miles. The 
new railways will, according to the present plan, 
be ready in some fifteen years. 


A New Grinpine Materia... 

M. Henri Moissan has recently described a com- 
pound of carbon and boron which is excessively 
hard, cutting diamonds without difficulty. The 
compound consists of six atoms of boron combined 
with one of carbon, and can be formed in several 
ways. If, for instance, 66 parts of amorphous 
boron are mixed with 12 parts of sugar carbon 
and heated in the electric furnace, a reaction takes 
place between them, and the compound in question 
is formed. Thecurrent used is 250 to 300 amperes 
at70 volts, and the reaction takes only six or seven 
minutes to complete. After cooling, the mass in 
the crucible has a graphitoidal appearance, and 
exhibits a brilliant fracture when broken. Thus 
formed, the borocarbide is mixed with much 
foreign matter, requiring a prolonged treatment 
with various chemicals to purify it. 1f, however, 
the above mixture is, before placing it in the fur- 
nace, mixed with ten times its weight of very pure 
copper, and then heated, the borocarbide, when 
formed in the furnace, dissolves in the molten 
copper, separating out in the crystalline form when 
cold. By dissolving away the copper by means of 
nitric acid, a supply of nearly pure crystallised boro- 
carbide is obtained, which can be further purified by 
treatment with potassium chlorate and nitric and 
sulphuric acids. Thus prepared, the borocarbide 
is found to be a black crystalline material of great 
stability and hardness, having a specific gravity of 
2.51. The material burns much less readily than 
the diamond, and is attacked by very few reagents, 
the ordinary acids having no effect on it even at a 
boiling temperature. Its most interesting property 
is, however, its extreme hardness, which, as already 
stated, is but little, if any, less than that of the 
diamond, and this property should render the new 
material useful for grinding purposes, if it can be 
prepared at a reasonable price. 


Rivetinc PREssvuRES. 

A recent issue of the Proceedings of the Engineers’ 
Club in Philadelphia contains an interesting report 
of a discussion on the pressures required in hydraulic 
riveting. Up till lately it appears that the total 
pressures used in riveting machines in the States 
did not exceed 60,000 lb., whereas now machines 
are at work capable of exerting a pressure of 
300,000 Ib. Some experiments made by Messrs. 
Sellars on #-in. rivets driven cold, showed that 
under 20,000 lb. pressure the rivet was not pro- 
perly formed, at 30,000 lb. better results were ob- 
tained, whilst with higher pressure the plates them- 
selves began to flow. The conclusion reached was that 
for cold riveting a pressure of 300,000 Ib. per square 
inch was wanted. Mr. James Christie considers it 
good practice to form the rivet blank with an elon- 
gated head, the excess metal being forced into the 
plate when the rivet is driven. When the rivets 
are properly heated, he finds a pressure of 50 tons 
per square inch sufficient to form them properly, if 
of moderate length, but prefers a somewhat higher 
pressure to allow for irregular heating. A gang of 
three men and a boy can with a machine drive 5000 








3-in. to $-in. rivets per day in girder work, and on 
one occasion 10,000 were driven in a day of ten 
hours for a wager. From indicator diagrams Mr. 
H. V. Goss concludes that 65 tons is the proper 
pressure for j-in. to {-in. rivets. The diagrams 
showed that some 7200 foot-pounds were expended 
in driving ?-in. rivets, and 9500 foot-pounds net 
in driving {-in. rivets. The lost work in hydraulic 
riveting due to pipe friction, &c., was from 68 to 
78 per cent. of the total. Mr. Vauclain, of the 
Baldwin Locomotive Works, finds that better 
work is obtained if the rivets are hottest at the 
head, and recommends that the tails should be 
dipped in water before use ; the rivet boys soon 
becoming expert in this. In some experiments he 
took six sets of plates, and drilled a number of 
holes varying from in. to1l}in. in diameter in 
each. Each set of plates consisted of six ,%-in. 
plates. In one set of plates all the rivets were 
driven with a pressure of 25 tons, in the next 
set 33 tons, in the next 50 tons, and so on 
up to 100 tons. The plates were then cut 
through the line of rivet-holes, when it was 
found that with the 33-ton pressure the metal 
round the ?-in. rivets was indented, and with 
50 tons both the %-in. and }-in. showed the same 
effect, and with the 100 tons all the rivets save the 
1j-in. had the metal thus indented around them. 
Experiments made on other sets of plates with 
punched holes, confirmed the above results, and it 
was thus concluded that the proper pressures were 
25 tons for -in. rivets, 33 tons for ?-in. rivets, 
50 tons for {-in. rivets, 66 tons for 1-in. rivets, 
75 tons for 1}-in. rivets, and 100 tons for 1}-in. 
rivets. The average stress on the metal works out 
to about 160,000 lb. per square inch. It is not, 
however, stated whether these results are corrected 
for the inertia of the water in the riveter pipes, 
which, as shown by Professor Unwin, materially 
increases the nominal pressures. 


A Fast American Steam Yacur. 

A Philadelphia firm, Messrs. McBride Brothers, 
appear to have built a truly remarkable steam river 
yacht, of which we have received some particulars 
and photographs taken with the boat steaming at 
full speed. This vessel is but 70 ft. on the water- 
line and is built of wood, and yet has ‘‘ attained a 
speed of considerably over 32 miles an hour on the 
Delaware River ;” but, even at this, the owners do 
not consider they have by any means reached the 
full compass of her swiftness, as they hope for an 
improved result by replacing her pair of simple 
engines by a set of three-stage compounds ; indeed, 
an enthusiastic paragraphist in an American sporting 
paper says the change ‘“‘ will increase her speed to 
40 miles an hour’! However this may turn out, 
the Yankee Doodle appears to be a very clever 
boat, and we must not forget the remarkable 
result obtained many years ago by the New England 
wooden torpedo-boat Lightning. As in the latter 
craft, so in that to which we are now makin 
reference, there is a pipe boiler as the’chief feature. 
The Yankee Doodle boiler has very much the ap- 
pearance of half a Thornycroft boiler turned side- 
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of grate surface and 300 ft. of heating surface. 
The boiler and its water weigh less than 
2500 lb. A special feature about this boiler 
is that the flame is guided to a combustion 
chamber at the rearend. It would be difficult to 
describe the arrangement without the aid of illus- 
trations, and we may return to the subject at a 
future date. The inventors of the boiler claim, 
however, that ‘‘the flame, after doing duty with 
the lower set of tubes, passes around the outside of 
the tubes to the rear end, where the admission of 
air causes the gases to re-ignite in the rear com- 
bustion chamber. The re-ignited gases then pass 
through the upper nest of tubes, thereby producing 
superheated steam.” Whether it would be better 
to enlarge the furnace and admit a sufficient volume 
of air at once, is a matter which we need not discuss 
now. No doubt the inventors have special reasons 
for the course they pursue. They claim to have 
‘* practically two fires ; and whether the air is shut 
off entirely or being properly admitted, the steam 
gauge will at once show a decided fluctuation, which 
is proof positive of its efficiency.” With regard to 
other particulars of the boat we learn that she is built 
of Oregon cedar, is 71 ft. 6 in. long over all, 7 ft. ex- 
treme beam on water-line, but, having 2-ft. sponsons 
on each side, is 11 ft. wide on deck. The ribs are 
of oak, steam bent, 1} in. by lin. The keel is of 
Oregon fir, and the stern and stem posts are of 
hackmatack. Over 11,000 phosphor-bronze screws 
have been used in the construction. The seams 
are caulked with copper ribands, which are said to 
hold the planking very tight, and to keep it abso- 
lutely water-tight. Vibration also is said to be hardly 
noticeable. She has, or at any rate had until re- 
cently, a pair of 8 in. by 8 in. engines, exhausting 
into the chimney. The tri-compound engines are 
to have cylinders 74 in. and 11} in. and 17 in. by 
9 in. stroke. The old engines ran at 550 revolu- 
tions per minute, cutting off at half-stroke, the 
steam pressure being 150 lb. per square inch. The 
performance of the boiler is certainly good on these 
figures. The thrust bearing has 150 }-in. steel 
balls running on hardened steel rings. The balls 
seem small for the work, but we understand that 
no trouble has been experienced throughout. The 
extreme outside dimensions of the boiler are: 
Length, 6 ft. 6 in. ; height, 5 ft. ; width, 3 ft. 6 in. 
There are 204 l-in. 18 gauge seamless drawn 
steel tubes. The weight of boiler without water is 
2149 lb. The steam drum is 2 ft. in diameter and 
4 ft. long. There is no doubt that the Yankee 
Doodle is a remarkable vessel, and much originality 
has been shown in her design. We hope to hear 
more of her shortly. 





THE HEILMANN ELECTRIC LOCOMOTIVE. 

THE recent official trials of this locomotive on a 
10-mile section, between Havre and Beuzeville, of the 
Paris and Havre main line, were followed on Wednes- 


8 | day, the 9th inst., by a further and more conclusive 


trial trip on the section between Paris (St. Lazare) 
and Mantes, a distance of 36.25 miles, comprising 
rising and falling gradients of 1 in 154 and 1 in 200, 




































































ways ; that is to say, the top cylinder or steam | 
It is claimed that in | 


drum is placed athwartships. 
this way the danger of priming when the vessel 
rolls is removed. The tubes are bent over in the 
same manner asin the Thornycroft design, and 


deliver into the top cylinder on its upper half, and | 


are not, therefore, drowned tubes. There are also 
the down-comer pipes communicating with the 


bottom cylinder substantially as in the Thornycroft | } ; 
design. The boiler of the Yankee Doodle has 8 ft. | France main line is 56 miles per hour, but by special 
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‘and two vans, with about 200 passengers, the total 


1 


of a total length of 4 and 7 miles respectively, as 
shown in the accompanying profile. 

The special train from Paris to Mantes was composed 
ocomotive (120 tons), five first-class carriages, 


train load being 120 + 63 = 183 tons, while on the 
return trip to Paris the locomotive took the ordinary 
Havre and Paris express, composed of six carriages 
and two vans—total train load, 192 tons. 

The authorised maximum speed on the Western of 
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permission the electric locomotive ran at its maxi- 
mum speed. It accomplished the down trip in 50 
minutes, or in 7 minutes less than fixed in the pro- 
gramme, the average speed being 43.75 miles, and 
the maximum 62 miles per hour, while the return 
trip, with the heavier load and on the heavier grades, 
took 60 minutes, in accordance with the ordinary time 
tables, equal to an average speed of 36.25 miles per 
hour. 

On inquiring at the St. Lazare terminus, official 
information was given that, subject to authority being 
granted by the Minister of Public Works, the locomo- 
tive will shortly run regularly, viz., two or three times 
a week, between Parisand Mantes, and that this would 
be extended to Rouen but for several iron bridges in 
course of reconstruction on the Mantes and Rouen 
section. 

Before long it will therefore be possible to form an 
adequate and impartial opinion on the subject, always 
with due regard to the admitted mechanical—not elec- 
trical—defects of this first, essentially experimental, 
self-contained electric locomotive. ‘the favourable 
results of the latest trial trip, as regards speed, will be 
be of interest in the meantime. 





SIDE COLLISION AT CANNON-STREET. 

Ar 10.85 on the morning of February 22 last, as a pas- 
senger train from Hastings was leaving Cannon-street 
Station, on the South-Eastern Railway, for Charing 
Cross, the third vehicle from the rear was run into at the 
junction of Nos. 4 and 8 lines by the engine of a passenger 
train leaving Cannon-street for Dover. One passenger in 
the Dover train complained of being shaken, but no 
damage was done to that train beyond the forcing off of 
all the wheels of the engine and the leading ones of the 
tender at the point of a V-crossing opposite the fouling 
point of the lines. In the Hastings train the three last 
vehicles were damaged on one side. 

The outgoing main lines and their signals are shown 
on the accompanying figure, which has been constructed 
from the description in General Hutchinson’s report. It 


OUTGOING MAIN LINES, 


tiew 


N°4 LINE 


cabin observed the two trains approach as far as the 
advanced signals, but his attention was then called away. 
He stated that it was a common thing for two trains to 
a ry the junction simultaneously. . : 
he Government inspector states that while attribut- 
ing the main cause of the collision to want of due caution 
on the part of the driver and fireman of the Dover train 
in approaching the junction signals (the advanced signal 
being off, no doubt was very ene he considers 
that the company are greatly in fault in having removed 
the control of the advanced signals of No. 1 cabin for No, 8 
line from the hands of the signalman in No. 2 cabin, 
thus leaving the junction without any protection as 
regards No. 8 line, save that of the home signals, 12 yards 
short of the fouling point. The report concludes: ‘A 
proceeding of this kind tends to render the inspections of 
signal arrangements by the Board of Trade a mere farce. 
Had the company, on finding that the control of the ad- 
vanced signals for No. 8 line from No. 2 cabin was too 
great an impediment to the traffic, asked the Board of 
Trade to have the signal arrangements again inspected 
with a view to see what relief, consistent with a due 
= to safety, could be afforded, a way out of the diffi- 
culty would no doubt have been found without the com- 
pany placing themselves in the awkward position of im- 
properly altering arrangements which had been inspected 
and approved by the Board of Trade. No time should now 
be lost either in restoring the control of these advanced 
signals to No. 2 cabin, or in arranging some other means of 
—— the junction with an equivalent for this control.” 
n commenting on the report on the fall of the roof of 
Dover Station (see page 92 ante) we wrote strongly on 
some signal arrangements which this same worry 4 had 
seen fit to alter after being passed by the Board of Trade, 
and now we can only reiterate that it is high time that 
the Board of Trade be given power to proceed against all 
companies who so flagrantly alter signal arrangements 
without advising it. Itis only fair to other companies to 
state that, as far as we are aware, the South-Eastern Rail- 
— is probably the only company of note that does this, 
and it is to be hoped that in the future it will amend its 
ways. We are also somewhat astonished to hear that 
block working has been specially dispensed with on 
Cannon-street Bridge. That the traffic there, owing to 





the in-and-out working, is very difficult to regulate, is 
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8 often somewhat difficult to clearly follow these descrip- 

tions without the aid of a diagram, and it would be a 
great boon if all reports, where questions of signalling, 
&c., arise, were accompanied by small figures. Of course 
it must be understood that, until the Government in- 
spectors give the figures themselves, ours cannot always 
exactly represent the signals, &c., as they actually are ; 
however, we hope that they will help to elucidate the text 
for our readers, 

No. 1 cabin is at the exit from the station, and No. 2 at 
the other end of the bridge over the Thames. Block 
working is not in force on the bridge, it having been, in 
consequence of the nature of the traffic, specially exempted. 
When the signal arrangements at No. 2 cabin were passed 
in 1891, both the advanced signals of No. 1 cabin were 
controlled by No. 2, but last September the control of the 
left-hand signal was removed from No. 2 cabin, and a 
circular issued to that effect ; as regards No. 8 line, there- 
fore, the junction with No. 4 line is only protected by the 
home signals at No. 2 cabin. General Hutchinson 
attributes this accident to the neglect of duty on the part 
of the driver and fireman of the Dover train, in failing to 
gee that the junction home signal was lowered ore 
allowing their train to foul the junction with the other 
outgoing line—No. 4—on which the Hastings train was 
running with all the signals off, as shown in the re. 
The driver states that the sight of the home signal 
was obscured by steam unti’ quite close to it, and 
he failed to see the Hastings train, as he was look- 
ing out for his signals on the other side. In this 
he is corroborated by his fireman, who further heard 
a shout when approaching the junction signals, but 


as he thought his driver had heard it too, he did not call | T' 


his attention to it. This shout was given by the front 
guard of the Hastings train, who thought the Dover train 
was coming on too fast to stop at the junction signals. 
The rear guard of the same train, seeing a collision inevit- 
able, jumped out just before it actually took place, and 
was not in any way hurt, as the s was not above 15 
miles an hour. The driver of the Hastings train, whose 
engine was slightly in advance of the other train, had not 
seen it, and was first aware of something being wrong by 
feeling a sort of drag on the train when passing the junc- 


Both Signals were ariginally 
controlled by N° 2 Cabin, but 
the control was taken off the 
left hand one Sept, 1893. 


obvious, but that it is beyond the power of a properly de- 
signed lock and block system to work, we greatly doubt. 
What is the experience of the authorities at Waterloo and 
Liverpool-street Stations with their systems of lock and 
block so recently installed ? 





Dovusie DRILLING AND TAPPING MACHINE: ERRATUM. 
—In the description, on page 613 of our last issue, of the 
double drilling and tapping machine built by Messrs, 
Loudon Brothers at their Clyde Tool Works, Johnstone, 
the weight of the machine was, by a printer’s error, made 
34 tons in place of 334 tons. 


Beieian Briquettres.—The exports of briquettes from 
Belgium in the first two months of this year amounted to 
86,143 tons, as compared with 53,620 tons in the corre- 
sponding period of 1893, and 37,913tons in the correspond- 
ing period of 1892. In these totals the exports to France 
figured for 31,486 tons, 25,080 tons, and 28,239 tons 
respectively. 


Attantic STEAMING.—The Cunard steamer Lucania, 
which left Sandy Hook Lightship at 6.55 on Sunday morn- 
ing, the 6th inst., was passing Browhead at 10.15 p.m. on 
Friday last, the 11th inst., and arrived at Daunt’s Rock 
at 58 minutes after midnight. Her was made at 
an average 8 exceeding that ever previously recorded. 
Her length of day coming eastward was 23 hours and 
13 minutes, and in three days she ran 1549 knots, so that 
it follows her average speed during that time was just 22} 
knots, whilst that of the whole passage was 21.8 knots. 
he vessel ran on an unusually long course so as to avoid 
the risk of ice and fogs, and consequently her total dis- 
tance was 2911 nautical miles, which was performed in 
5 days 18 hours 28 minutes. The Campania was first 
advised as arriving out at New York at noon on Saturday, 
but it turns out she was anchored about nine hours off 
that harbour in a fog which had previously protracted 
her pa for several hours. Her runnings were as 
follows: Passed Daunt’s Rock at 12.32 p.m. May 6, to 
noon 7th, 476 knots ; Sth, 490 ; 9th, 523 ; 10th, 514 ; 11th, 
524; and 12th, 338 knots to Sandy Hook Lightship; 





tion, which was immediately followed by the naps: on 
of the brake by the front guard. The signalman at No. 2 


arriving at 3.22 a.m., or a total of 2865 knots in 5 days 
19 hours 25 minutes. 


THE PHYSICAL SOCIETY. 

Art the meeting of the Physical Society held on April 
27, 1894, Professor A. W. Riicker, F.R.S., President, in 
the chair, a paper ‘*Onthe Mechanism of Electrical Con- 
duction: Part I.—Conduction in Metals,” was read by 
C. V. Burton, D.Sc. Considering a body not at abso- 
lute zero of temperature, the author shows that electro- 
magnetic radiation would result in heat being degraded 
into a lower form of energy, if any parts of finite electric 
conductivity were present, and from the fact that our 

lanet is not devoid of heat deduces the following 
seta I: ‘‘In a region containing matter, there may 
be (and probably always are) some parts which are per- 
fect insulators and some parts which are perfect con- 
ductors, but there can be no part whose conductivity is 
finite—unless every finitely conductive portion is inclosed 
by a perfectly conductive envelope.” This conclusion 
is in accordance with Poisson’s theory of dielectrics 
and with Amp?re’s and Weber’s theories of magnetism 
and diamagnetism respectively. Theorem II. is enun- 
ciated as follows: ‘‘In metals, and in other non-electrolytes 
whose conductivity is finite, the transmission of current 
must be effected by the intermittent contact of perfectly 
conductive particles;” and as a corollary Theorem III. is 
given: ‘‘ If we suppose that in a substance at the absolute 
zero of temperature there is no relative motion amongst 
the molecules, or amongst their appreciable parts, it 
follows that every substance at this temperature must 
have either infinite specific resistance (which does not 
imply infinite dielectric strength) or infinite conductivity.” 
Flemiog and Dewar’s experiments on pure metals tend to 
confirm this, The author then shows why, on the inter- 
mittent contact hypothesis, a conductor is heated when a 
current flows throughit. Ontheassumption that in ordinary 
conductors the relation between the electromotive inten- 
sity in the intermolecular spaces and electric displacement 
is a linear one, and that the electric forces are small in 
comparison with the ordinary intermolecular forces, Ohm’s 
law is deduced. A model is next described, by means of 
which contact electromotive force and the Peltier effect can 
be represented and explained, and in considering Volta elec- 
tromotive forces the author points out that it is doubtful 
whether experiments in a perfect vacuum could decide the 
questions at issue in the contact-force controversy. The 
fact that the transparency of metals is much greater than 
Maxwell’s theory indicates might be explained without 
attributing any new properties to the electro-magnetic 
field by supposing the dimensions of molecules not quite 
negligible in comparison with the wave length of light. 

rofessor 8S. P. Thompson thought the paper had an 
important bearing on the kinetic theory of solids, He 
saw no reason why Ohm’s law should be proved, for he 
—s ib as a definition. 

he President said the author represented all actions as 
being due to collisions, thereby introducing the same 
difficulties as were felt in the kinetic theory of gases, viz., 
that collisions would give rise to mechanical oscillations 
in the molecules of shriller and shriller pitch. Professor 
J.J. Thomson had recently given an explanation of elec- 
trical phenomena by vortex filaments. , 

After some remarks on the visibility of molecules by 
Mr. Hovenden, Dr. Burton, in reply to Professor Thomp- 


son, said Ohm’s law when expressed as = a constant, 


was really a law and not a mere definition. 

A communication ‘‘ On the Design and Winding Alter- 
nate-Current age ge Silvanus P. Thomp- 
son, D.Sc., F.R.S., and Miles Walker, was read by the 
former. The paper describes experiments showing that 
when the magnetic induction does not exceed 4000 
(C.G.8.) the pull exerted by a laminated electro-magnet 
on its armature is the same, whether it be excited by a 
continuous or by an alternating current of equal strength. 
For higher inductions the continuous current gives 
slightly greater force. Another experiment made with 
solenoids and the U-shaped plunger of a Brush alternate- 
current arc lamp, gave similar results. In considering 
the question of winding alternate-current electro-magnets 
so as to obtain a given excitation when the current is 
supplied at constant voltage, it is shown that the ampere 
turns are inversely proportional to the number of turns, 
for the impedance varies nearly as the square of the num- 
ber of turns. One Se pepe property of such electro- 
magnets, when supplied at constant voltage, is that they 
give a fairly constant pull over a long range, for as the 
armature moves away from the magnet the current in- 
creases, thus counteracting, to some extent, the effect of 
distance. On the other hand, the alternating voltage re- 
quired to obtain a given force is much greater than that 
needed with continuous currents. With the armature 
in contact with the core, the ratio of the two voltages 
was found to be 170, whilst separating them by 9.2 
millimetres reduced the ratio to 21.5. 

Professor Perry pointed out that the constant pull of 
the alternate-current magnet followed immediately from 
the fundamental equation e = re + nI when re is emall, 
for if e be constant then I, and therefore I and I?, are 
constant. He was interested to see that the pulls for 
equal ampere-turns were the same, and indicated how the 

roblem could be worked out mathematically when 
ysteresis was taken into account. 

Mr. Blakesley thought it better to fill the space on a 
magnet full of copper rather than use wire only just ays 
enough to carry the current, for the loss of energy would 
be reduced. Some of the formule given might be put in 
simpler form. 

Mr. Swinburne said an alternate-current magnet would 
only give constant pull in special cases. As another rule 
for winding alternate-current magnets, he said, wind the 
magnets as for continuous currents, and put a condenser 
in to take the same current, thereby reducing the voltage 





required, 
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Mr. Blakesley said it would require a capacity of 600 
microfarads to suit the magnet mentioned in the paper. 

Dr. Thompson, in reply, agreed with Mr. Blakesley 
that the condenser was impracticable in many cases. 

Major A. L. Hippisley, R.E., read a paper on “4 
Graphical Method of Constructing the Curves of Current 
in Electro-Magnets and Transformers,” and exhibited a 
machine for drawing these curves. Taking the ordinary 
equation for a simple alternate current circuit 


E sin pt — “r= Ri, 


where B is the total magnetic flux, and i the current, 
the author writes itin the form 


di * 
E t-mL—=R 
sin p mL i, 


where L is the coefficient of self-induction of the circuit 
with the iron withdrawn and m: the tangent of the incli- 
nation of the B H curve at the point corresponding to the 
instant considered. This equation is integrated for a 
short part of the cycle during which m may be considered 
constant, giving 
— Rt 

mz L 


Methods of finding the constants in the last equation 
are then described, and the method of drawing the current 
curves step by step explained. The machine for per- 
forming the process is illustrated in the paper, and the 
curve for an electro-magnet fed with alternating current 
shown. The case of a transformer without magnetic 
leakage is worked out at some length, and the curves of 
primary and secondary current determined. 

Dr. Sumpner said the author had used great care in 
working out a difficult problem more completely than 
usual. In cases such as arise in practice the Ri term is 
small, aud for this case Evershed showed how to deter- 
mine the current. curves of a transformer when the 

eriodic state had been reached some five or six years ago. 

e (Dr. Sumpner) had also shown how to graphically 
determine the current curves for circuits containing iron 
in 1888. The author’s method was, however, of more 
general application. 

Mr. Trotter inquired whether the machine could be 
used in practical alternate current problems, say, for 
example, to predetermine the electromotive force curve of 
an alternator. 

Major Hippisley replied to the points raised. 


i =F cos or sin (pt — 0x) + Axe - 





MISCELLANEA. 

RETURNS prepared by the Zron Age show an enormous 
decrease in the price of iron and steel in the States during 
the past 15 months. Thus the decline in bar iron has 
been 34 per cent., in soft steel bars 32, and in beams 38 per 
cent. In extreme cases the fall has been even greater. 
The present price for common bar iron at Chicago is now 
about 4/. 183. to 5/. 7s. per ton, and for soft steel bars 
bl. 7a. to 51. 17s. per ton. 


The new Manchester Steam Navigation Company pro- 
poses to place on the canal shipping representing some 
50,000 tons, for trade with India, the Mediterranean, 
South America, and the United States. This would re- 
present 400,000 tons of traffic per annum for the canal, 
and an increase of 120,000. in the canal company’s 
revenue, to say nothing of labour charges, wages, &c. 
The Navigation Company’s fleet will consist of 12 steamers. 


The Master Wardens and Commonalty of the Society 
of Merchant Venturers of the City of Bristol have de- 
cided that their technical school shall henceforth be known 
as the Merchant Venturers’ Technical College. In this 
connection the following nominations have been made: 
Principal and Professor of Chemistry, Mr. J. Wertheimer, 
B.Se., B.A. ; Professor of Mechanical Engineering, Mr. 
J. Munro, M.I. Mech. E.; Professor of Electrical En 
neering and Applied Physics, Mr. W. Wilson, M. A. 


The traffic receipts for the week ending May 6 
on 33 of the principal lines of the United Kingdom 
amounted to 1,479,125/., which was earned on 18,5223 
miles. For the corresponding week in 1893 the receipts of 
the same lines amounted to 1,416,747/., with 18,316? miles 
open. There was thus an increase of 62,3781. in the receipts, 
and an increase of 206 in the mileage. The aggregate 
receipts for 18 weeks to date amounted on the same 33 
lines to 25,027,402/., in comparison with 24,189,552/. for 
the corresponding period last year; increase, 837,850/. 


Mr. C. T. Porter, whose name is well known as 
one of the inventors of the Porter-Allen engine, is 
now introducing a new form of steam engine, in 
which an attempt is made to get as perfect a dis- 
tribution of the steam as in a Corliss engine without 
the disadvantages, euch as they are, of this type. Mr. 
Porter uses piston valves operated by a cam, but the 
parts are so proportioned that the clearance spaces are 
reduced to under 2 per cent. of the piston displacement, 
and careful arrangements are made for separating all 
water from the steam before it enters the cylinder, Con- 
tact between the cam and its follower is maintained by 
steam pressure, the details being such that there is no lost 
motion even at high speeds of rotation. 


_ In order to avoid the necessity of transforming circular 
into rectilinear motion in the case of electric pum 

operating under high lifts, Messrs. Dumont, of Lille, 
have adopted a rather interesting expedient. On each 
side of the motor, and fitted to the same bedplate, two 
centrifugal pumps are mounted, the fans of which are 
keyed on the armature shaft of the motor. The whole 
four of these pumps are mounted in series, that is to say, 
the discharge pipe of the one pump is connected to the 
inlet of the other, so that the final difference of head 


gi-| top. A canvas sheet was then spre 





between inlet to the first pump and the discharge pipe of 
the last, is the sum of the heads due to the four pumps 
taken separately. The plant in question was supplied to 
the Altai Mines, and the total lift is about 160 ft. We 
do not know what the efficiency of the plant has proved 
to be, but the arrangement is certainly very compact. 


In a age read before the Engineers’ Club, Phila- 
delphia, by Mr. A. Falkenau, an account was given of 
the use in the United States of the pneumatic . em of 
transmitting letters, &c. The tubes used in Philadelphia 
are 64 in. in diameter, in place of the 2}-in. and 3-in. 
tubes used in London. It was originally intended to lay 
6-in. wrought-iron tubes, but the diameters proved to be 
too variable, and, accordingly, 6-in. cast-iron tubes were 
adopted, bored out to 63 in. The carrier holds 200 letters, 
and the speed is 30 miles an hour. Its weight being con- 
siderable, air cushions are provided at the receiving end 
to bring it to rest without shock. The carriers are packed 
with canvas, which requires renewal after a run of about 
550 miles. Only about 10 per cent. of the work done in com- 
pressing the air is utilised in propelling the carriers, but 
In spite of this large percentage of loss, the system has 
proved financially a success. 


The water works of Denver, Colorado, are remarkable for 
the extensive use of wooden pipes. These pipes were 
first adopted in 1884, when a new intake was constructed 
in the gravels alongside the Platte River above the town. 
bind f: - between the — —— being —e 
slight, large pipes were required to get the necessary flow, 
and to pent the high cost in that locality of cast-iron 
pipes, Mr. C. P. Allen, the chief engineer to the water 
company, decided to use wooden pipes 48 in. in diameter, 
built up out of staves like a barrel, and banded with 
round iron rods. These pipes have since been extensively 
used in further extensions of the works. Amongst other 
instances 30-in. wooden pipe 16.4 miles long has been 
laid since 1889. The pipe in question has been designed 
to stand the pressure due to a head of 185 ft. of water. 
The staves of which the pipe is built are of Texas pine, 
1} in. thick by 12 ft. long, and are laid so as to break 
joint for about 2 ft. or 3 ft., additional bands being 
added in the neighbourhood of the joint. The end-to-end 
joints of the staves are made by means of metal tongues, 
which have proved perfectly satisfactory. The pipes are 
built in position, and cost only 5s. 6d. per foot as com- 
pleted in position, the excavation not included. In 
certain cases the pipes have been carried across streams, 
the largest span yet used being 1054 ft. In this case the 
ly were built to form an arch with a versed sine of 

t. 10in. We are indebted for the above particulars to 
a paper on ‘‘The Denver Water Works,” read before the 
American Society of Civil Engineers by Mr. J. D. 
Schuyler. 


In a paper read before the American Society of Civil 
Engineers, Mr. M. Meigs, M. Am. Soc. C.E., described 
the use of canvas in making a cofferdam tight. The 
method was employed in repairing the locks of the United 
States Mississippi Canal at Keokuk, Iowa, in 1893. Each 
leaf of the lock gates here was 27 ft. high by 46 ft. 
wide, and weighed 40 tons, and the leakage of the bottom 
10 ft. was becoming serious, hence the need for repairs. 
The only available time of the year is at the commence- 
ment of the frosts in November, when the building of a 
cofferdam with gravel and timber would have been difficult. 
It was, therefore, determined to build the dam of timber 
and make it tight with canvas. A timber frame was 
accordingly built and towed into place, where its ends 
abutted on the flaring ashlar walls of the lock approach, 
whilst below it was a clean rock bottom. The framing 
was sunk by loading with old rails, and planks were then 
spiked on toit. For this purpose a “‘ shot-gun ” was used, 
which consisted of a get g with an iron rod working 
in it. This pipe and rod extended above the surface, 
whilst below it was brought over the spikes to be driven by 
a diver. The rod was then struck by a hammer at the 
over the face of the 
dam ; 12-0z. duck was used, and a 4-in. iron chain was 
sewn along the lower edge of the canvas to sink it into 

lace. The canvas overlapped the bottom and wing walls 

y some inches, The work of placing the dam took about 

five days, after which the lock was pumped dry in about 

ee The leakage was insignificant, the head being 
t. 


On Wednesday vane last Mr. T. Clarkson exhibited 
before the Institute of Mining and Metallurgy a very in- 
genious and effective machine for sampling ores and tail- 
ings. As an example of its capabilities ,he placed in the 
hopper a weighed quantity of wheat, peas, and fine sand. 
These were put in one after the other, and were not mixed 
in the slightest degree. The machine was then rotated 
for about a minute. The result was that the mass was 
divided into two samples of 5 per cent. each, and two of 
45 per cent. The two 5 per cent. samples were 
found to be exactly equal in weight, and when 
the three constituents were separated by sifting, they 
were found to be exactly in the same proportions as 
were weighed into the hopper. The test was remark- 
ably successful. The construction of the machine is as 
follows: The material is placed in a fixed conical hop! r, 
and falls from that into a revolving conical hopper. a 
the opening of this, and co-axial with it, is a fixed cone 
which divides the falling column of material over its sur- 
face. Around the base of the cone is an annular grid, divided 
by narrow knife-edged radial bars into openings represent- 
ing 5 per cent., 10 per cent., and so on, of the total area, 
and these a communicate with separate delivery 
spouts. As the hopper revolves, the stream of material 
falling from it on to the cone revolves also, and every 
part of it passes in succession over the sampling opening, 
so that, however irregular may be the constitution of the 
mass of material, the same proportion is taken from each 
part of it, and the resulting sample is a true representa- 








tive of the whole. The action of the machine is so rapid 
that large quantities—truck loads—can be passed through 
it in a very short time. 


At the last ordinary meeting of the Yorkshire College 


Engineering Society, Mr. Herbert Cheesman, of the - 


Hartlepool Ropery Company, read a paper upon ‘“ Wire 
Ropes.” After aoutien the general construction of 
wire ropes, the lecturer urged the necessity of using wire 
having the same modulus of elasticity throughout one 
rope. The object of all rope manufacturers is to obtain 
an ultimate strength for the whole rope equal to the sum 
of the strengths of the separate wires; and the only way 
of attaining this result is to use material of precisely 
similar elastic properties. Another very important point 
brought forward is the initial torsion given to each wire 
in the formation of the strands by the “‘sun and planet ” 
mechanism. This system of preparing the strands is very 
generally supposed to obviate the bad effects of any twist 
given to the serarate wires, but it was clearly demon- 
stated that a slight axial rotation of each wire is necessary 
to entirely prevent any torsional stress being put upon 
them; Mr. Cheesman has now brought out a machine 
which enables the operator to adjust this axial movement 
to the requirements of the lay of the strand. Inspeaking 
of the rotation of wire ropes, Mr. Cheesman pointed out 
that all long ropes not of a perfectly cylindrical form must 
necessarily rotate, though they may be fixed at both ends, 
for they always tend to follow the path of the test 
bearance, which is down the spiral of the rope. is ten- 
dency increases with the weight lifted, and he had 
observed that by raising a kibble empty it made five 
revolutions, whilst with the weight of two men it made 
11, and when filled with earth 19. The rotation of the 
rope is advantageous in equalising the wear. [Illus- 
trating the advantages of internal Seleation, Mr. Chees- 
man quoted the experiments of Mr. A. S. Biggart. An 
unlubricated rope stood 16,000 bends before fracture com- 
menced, whilst the same rope when lubricated stood 
38,000 bends over the same pulley. Another similar test 
showed that the life of the rope was just doubled by 
internal lubrication. 





ELkcTRICAL EXHIBITION AT DerBy.—An electrical exhi- 
bition was opened at Derby on Monday. The exhibition 
is under the direction of the electrical lighting com- 
mittee of the Derby Town Council, its object being to 
popularise the new illuminant in Derby and the sur- 
rounding district. Most of the principal electrical com- 
panies in the country exhibited entries illustrating the 
newest electrical inventions and appliances. Power is 
~~ for driving the various motors shown in the 
exhibition. The first cost of the installation made by 
the Derby Town Council for supplying the electric light 
at Derby was 30,000/., but — to raise 50001. for exten- 
sion purposes has since been obtained. Nearly 100 
private firms and individuals have already agreed to 
use the light in the borough. 





CieeTHorPES SewaGcE Disrosat.—The Local Govern- 
ment Board inquiry was held by Mr. Arnold Taylor, 
Local Government Board inspector, on Friday, May 4, 
at Cleethorpes, to consider am application from the 
Local Board for sanction to a loan of 45001. for a new 
sewage outfall. The sewage of the east-end of 
Cleethorpes now delivers into the Humberstone Beck, 
and complaints have been made of a nuisance. It is 
proposed to carry a 30-in. iron pipe oytfall out to sea for 
a distance of 500 yards. There would be a sufficient 
storage capacity to hold the sewage during high water, 
Where the foundation is bad the pipes would be laid on 
timber and concrete, and there would be piles in some 
places. The old sewers are also to be provided with 
flushing arrangements and ventilators. There was no 
opposition. Mr. W. H. Radford, C.E., of Nottingham, 
is engineer to the works, and he also designed the outfall 
for the western district, which has proved successful in 
spite of the difficulties met with in obtaining a good 
foundation. 





eee AT = ee Station, MANCHESTER.— 
t 7.40 p.m. on March 21, a passenger train, a achin 

the Central Station, Manchester, on the Cheshire Lines 
was run into by a light engine on its way out to the turn- 
table. Twenty-five gene > complained of shock and 
minor injuries. Both engines and tendersand four of the 
leading vehicles of the train suffered a good deal of 
damage, and some of the wheels were thrown off the road, 
though no damage was done to the permanent way. 
Major Yorke reports that this accident is clearly due to 
the signalman pulling over No. 60 lever in mistake for 
No. 59, and then pulling No. 89 shunt-signal for the light 
engine. No. 60 had nothing to do with the train move- 
ments, and, as the road was then set for the incoming 
train, it should have been impossible for 89 to have come 
off until 59 had been pulled over. This defect in the 
interlocking had not been discovered before, but has since 
been remedied. The frame was a new one, put in as 
recently as last August. Major Yorke, therefore, absolves 
the signalman from all blame, as it was quite natural for 
him to rely on the interlocking being correct—a pointsome- 
what difficult of attainment in complicated yards such as 
this. He thinks, however, that the driver of the light 
engine might have shown more caution had he pulled up 
as soon as he discovered that he was on the wrong road ; 
the man excused himself with the plea that he thought 
the signalman was sending him round another and most 
unusual way, but the Government Inspector points out 
that Rule 277 enjoins that drivers should not trust entirely 
to the signals, but on all occasions be vigilant and cautious. 
The driver of the train is not in any way to blame, as all 
the signals were off for him. It was dark at the time, 
but the yard is electrically lighted. 
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NOTES FROM THE UNITED STATES, 
PHILADELPHIA, May 9, 1894. 

THE iron and steel makers are disappointed over the 
slow development of business. Prices for all mill and 
furnace products are very low, and only current re- 
quirements are filled, excepting in Bessemer pig and 
girder rails, Foundry irons run from 11 dols. to 
12 dols. in northern markets; forge, 9 dols. to 11 dols. 
Large contracts for girder rails were placed this week 
at 21 dols. Structural material is quiet at 1.20 for 
angles. Beama, 30 dols. = net ton. The expansion 
of business in and out of the iron trade is very slow. 
A caucus of Democrats in the Senate shows a bare 
majority for the revised Wilson Bill. There are 
prospects of an adjustment of the bituminous coal 
strike on May 15, but it involves concessions which 
employers will make grudgingly. Throughout the 
western States there is a further improvement in the 
demand for barb wire, nails, rods, and merchant 
steel, Merchant iron mills are running to about one- 
half capacity in all districts except Pittsburgh. 





ROYAL METEOROLOGICAL SOCIETY. 

Tue monthly mating of this Society was held on Wed- 
nesday evening, the 16th instant, at the Institution of 
Civil Engineers, Westminster; Mr. R. Inwards, 
F.R.A.S., President, in the chair. 

Mr. W. Ellis, F.R.S., read a paper ‘‘On the Relative 
Frequency of Different Velocities of Wind,” in which he 
discussed the anemometer records of the Greenwich 
Observatory for the five years 1888-1892, with the view of 
ascertaining the number of hours during which the wind 


blew, with each of the different hourly velocities ex- | ¢i¢ 


perienced during the period. The results of this discus- 
sion show that the wind blew for the greatest number of 
hours with the hourly velocities of 10 and 11 miles. 

Mr. W. Marriott, F.R. Met. Soc., gave an account of 
a series of observations on the ‘‘ Audibility of ‘ Big Ben’ 
at West Norwood,” which he had carried on for a period 
of five years. Theclock tower at Westminster is 5} miles 
distant from the point of observation in a north-by-west 
direction. The large bell, ‘‘ Big Ben,” was designed by 
Lord Grimthorpe, and was cast in 1858; its weight is 
about 1l4tons. It is 9 ft. 54 in. in diameter and 93 in. in 
thickness, its tone being E. The observations were 976 in 
number, and were made at the hours of 9 a.m. and 9 p.m. 
The bell could be heard more frequently in the evening 
than in the morning, and on Sundays it was more fre- 
quently audible than on week-days. The direction of the 
wind most favourable for hearing “ Big Ben ” was between 
west and north. The observations were also discussed in 
relation to temperature, moisture, cloud, and barometric 


reassure, 
, A paper by Mr. A. W. Moore was also read on “‘ Earth 
Temperatures at Cronkbourne, Isle of Man, 1880-1889,” 


THE INSTITUTION OF CIVIL ENGINEERS. 
To THR Eprror OF ENGINEERING. 

Srtr,—I am glad you have opened your columns to 
discussion on the Institution of Civil Engineers. It is 
urgently needed. 

e have an Institution of vast wealth, to which every 
engineer is practically obliged to belong and subscribe, 
but in the management of which not one in a hundred 
has the least share. Notwithstanding its wealth and 
monopoly, hardly any more advautages are offered to its 
members, and its does nothing more for scientific progress, 
than in its earliest days—in some respects less. 

Other things are also said of us not to our credit. 

The only reason I have heard for leaving things as they 
are is that many of the members are dependent, or think 
themselves so, on the few who form the inner circle. But 
I do not think we should assume that such deference is 
expected of them, or that many members are willing to 
accord it, without putting this to actual test. And many 
of us are not dependent on any other member, and will 
act if sufficiently — Let us have more light, and 
know how things really are. 

Many members consider that the first essential is a 
certain participation of the mass of the members in the 
management. Many matters are best left to a small com- 
mittee or executive, but there is no reason why all should 
be, or why considerable alteration should not be made in 
the constitution and formation of that executive, and 
much reason why it should. 

There is every reason why a scientific society should 
be democratic. We have no ‘“‘illiterate” class, or should 
not have. We are by conventional etiquette equals. 
Therefore our governing body should approximate to the 
ideal of a committee of members carrying out the wishes 
of the whole body. It is, on the contrary, an autocratic 
government, having the whole power, and a every 
executive function, and is in practice co-opted for life 

The only way in which any change can be proposed 
(according to the meee | is for 20 or more members 
to request the Council to call a special meeting. Then all 
the reformers must attend that meeting and support them. 
I shall be pleased to be one, but agreement must (accord- 
ing to Bye-law xiv. 2) first be come to as to resolutions to 


be —— ; 
would my 1, Alteration of method of election. 
Tt should, at least, not be obligatory to vote for 15 names. 
It would be best to permit —— — plumping. 
2. Re. ings of annual and special meetings to be 
printed. 


3. A history of candidates for election to Council to be 
posted up, as in the case of candidates for election to 
membership, 





4, Work of the Institution to be more widely distributed 
by appointment of special committees of members for 
various pu —e.g., building committee, library com- 
mittee, publishing committee, &c. : 

5. Appointment of a special large committee to consider 
what improvements in the general work and methods of 
the society are practicable, with orders to report to a 
subsequent special meeting for its action. 

Yours truly, 
Assoc. MEM. 








THE COST OF ELECTRIC TRACTION. 
To THE Eprror oF ENGINEERING. 

S1r,—The following figures concerning electric traction 
costs, lately compiled from authentic sources, may be of 
interest to your readers: 

In the year ending December, 1892, there were in the 
United States 13,415 electrically operated tramway cars, 
and 5939 miles of tramway track electrically —— 
In the year ending December, 1893, the number of cars 
had risen to 18,233, and the mileage of track to 7466 miles. 
The total tramway mil of the United States at the 


end of 1893 was 12,187, and_ the total number of tramway | Dresd 


cars was 39,499 (the latter figures including all tramways, 
whether speed by animal or mechanical power). It 
will therefore be seen that electrical motive power has 
already been introduced upon approximately one-half of 
the lines now running in that country. This progress has 
been made almost wholly within the last four years, and 
the work of re-equipment is being pushed forward with 
undiminished ren 

The cable system has been in successful operation in the 
United States for over 20 years, but in December, 1893, 
there were but 658 miles and 4805 cars operated by that 
system, while by steam there were operated 566 miles and 
cars. 

It is estimated that within the six years last past, 
25,000,0007. has been invested in the United States in 
electric tramways, this total representing about 25 per cent, 
of the total American tramway investment to date, 

On June 30, 1892, there were in the United Kingdom 946 
miles of tramway open for traffic, upon which 13,870,234/, 
of capital have been expended. 

The number of poemanen carried by these tramways 
during the year above mentioned was 581,678,546. The 
gross receipts were 3,531,431/., the working expenses 
2,853,356/., and the net receipts 678,075/. ; thus showing 
the average working expenses to be 80.8 per cent, of the 
gross receipts, 

By a careful analysis of the reports of horse and steam 
tramways in the United Tastee. it is found that the 
working expenses absorb 70 to 85 per cent. of the gross 
receipts, according to local conditions, while the working 
expenses of Continental and American electric lines are 
but 50 to 73 = cent. of the receipts. The cost of 
operation of horse tramways in the United Kingdom is 
from 8d. to 10d. per car mile, according to circumstances. 
By electricity the cost is between 4d. and 7d. 

The largest electric tramway equipment in the world 
is that of the West End Street Railway in Boston, 
U.S.A. Its adoption of electrical motive power practi- 
cally established the economic value of that method of 





operation. The following figures are extracted from its 
annual reports : 





To November 30 of 


(6) London has the greater number of car-miles run. 
The majority of Boston cars are much larger than the 
London ones. 

(c) Boston investment includes 1,500,000/. spent during 
the past five years on re-equipping electrically. 

(d) If London’s percentage of expenses to receipts could 
be reduced from the present 82.7 to 70 per cent., net 
receipts would be increased to 321,174l.; if to 60 per 
cent., net receipts would be 428,2311. 

It is almost unnecessary to call attention to the fact 
that the cost of material and labour involved in the re. 
equipment = a tramway, is much higher in 
America than in England. 

Electrical tramways are now in oy gaa in many 
parts of the Continent. No complete list is at hand, but 
the following are a part : 


No. of No. of 
Miles. Cars. 
Halle ... aE 
» °*Wittekind 44 
Chemnitz 13 
Dortmund... 7 
Hanover an 
en Be 
Marseilles ... 44 
Remschied ... 5 
Bordeaux oe 
Christiania 4 
Budapest 
Lines have also been built, or are now under construc- 
tion, in Frankfort, Stuttgart, Barmen, Hamburg, 
Dasseldorf, Bremen, Bothum, Stockholm, Florence, 
Murren, Geneva, Bucharest, Milan, Litge, Brussels, 
Sissach-Gelderkindon, &c, 
The following figures as to operation may be quoted : 


Per Cent, of Per Car 
Gross Mile, 
Receipts, d, 
Pittsburg, U.S.A. worked at 71.00 6.12 
Chicago, U.S.A. m bes 
Rochester U.S.A, * 48.62 
Halle, Germany if 54.50 
Guernsey, Channel Isles 54.45 
Marseilles es pe 60. 
Murren, Switzerland 4 
Frankfort-on-Rhine 
Liverpoo) Overhead 
Budapest, Hungary _,, t 
Bessbrook and Newry ,, ae 
City and South London ,, 64,00 
I remain, yours faithfully, 
Ropert W, BLacKwELt, 
M,A., LL.B,, M, Inst, C.F, 


No. of No. of 
iles. Cars, 
Gora ‘on 
Breslau ... 17 
Essen... 8 
Lubeck ... 8 
Pan 4. oe 
Lemberg... 5 
Havre ... 10 
Zurich 3 
Genoa - 
Kiew 6 
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WEBB’S COMPOUND LOCOMOTIVES. 
To THE EpitToR OF ENGINEERING. 

Srr,—In your interesting article this week on Webb 
compounds, I see you have fallen a victim to the con- 
fusion caused by the constant and apparently objectless 
renumbering of these engines. 

The compounds exhibited at South Kensington, Liver- 
pool, Manchester, Edinburgh, and Chicago, have each 
and all of them borne different numbers for exhibition 





1891. | 








Total miles of track .. oe eo bs oo 
Miles electrically equipped .. at io 
Number of horse cars .. ~- +e vs 1584 

ae electric cars os os 
Total revenue miles run 15,431,758 
Electric revenue miles .. mS ia a a 
Percentage of expenses to earnings.. as 82 
Investment in electrics 5 ee 








47 | 337 469 (a) 
16,573,881 17,665,360 | 17,462,572(b) 
ea ag 4, 


82 
dols. sf 412,600 | 


244.00 259.80 
| 81.23 148.04 
| 1662 1296 

1028 1346 (f) 
17,498,660(c)| 18,669,809(d) 
| 4,588,186 622,000 | 14,189,054 
| 4 68 
7,608,069 


77 0. 
1,510,321, 5,752,694 





(a) The long cars introduced at this time, and now almost exclusively used on the company’s electric lines, are almost 


twice the size of the regular two-horse car, 
(b) Electric mileage se «- 26.27 per cent. 
(c) as - os ee - 4 2 
d ee 99 se fe ee, See 
(e) And 25 additional miles partially electrically equipped. 
(f) And 24 electric snow ploughs. 


Attention is especially directed to the decrease in er 
aenem of working costs to gross receipts, which has 
varied almost directly om. peeeren to the introduction 
of electric plant. This reduction has been made notwith- 
standing the fact that the additional investment required 
for the introduction of electric plant had to be provided 
for, and that such part of the company’s former plant as 
was rendered useless, or disposed wa a loss, had to be 
written off. 

A comparison between the tramways of London (popu- 
lation 4,306,411 in 1893) and Boston (population 417,720 in 


1890) is interesting : 
London. Boston. 
Miles of street operated... 1258 


. singletrack ... 250 approx. 2684 
Number of cars... ... 1080 (a) 2172 
Car miles run ‘ «.. 21,924,290 (b) 18,669,809 
Total working expenses... 885, 9671. 910,147/. 

y» -Feceipts ...  1,070,5782. —1,838,5152. 
Net receipts me in 184,611/. 4283681. 
Percentage of expenses to 

receipts ... 0... es 82.7 (c) 
Total capital invested 3,533,177. 
Rate of interest paid on 

ordinary shares... ... 3.32 percent. 9 per cent. 
(a) London uses top-seat cars, Boston does not. Boston 

has to keep a double set of cars ; open for summer, closed 
for winter, 


68 
4,435,0007. 








Horse mileage 


73.73 per cent. 
oe ee oe -» 51.8 
” ” ae) det ages “Bey SC S9 


and for service purposes, whilst the Metropolitan tank 
engine since conversion has papeseed as 2063, 1914, and 
3026; tank engine 600 was built as 3000; “City of 
Chester” began life as 1539; and ‘‘Greater Britain” has 
had three different numbers in two and a half years. 

It is doubtless an utterly trivial matter in itself, and at 
the present time those of us who watch these engines 
with interest are well aware of these various changes, buv 
it does seem to me that the historians of the next genera- 
tion will find it almost impossible to write an accurate 
account of the early days of compound locomotives in 
England, owing to the difficulty they will find, for instance, 
in identifying an engine referred to by you last week as 
777 with that illustrated by you on July 1, 1887, as 2974. 

Owing to the indiscriminate use of certain favourite 
names by the engine-builders of 60 years ago, much 
obscurity has been introduced into the history of the 
infant locomotive, and, with this experience in view, it is 
unfortunate that we should now be preparing a similar 
trouble for seemien. 7 

am, yours obediently, 
W. B. THoMPsoN. 
May 14, 1894. 








EnciisH Coat In HOLLAND.—The Thorncliffe Silkstone 
Colliery has obtained a contract for 15,000 tons of gas coal 
at Utrecht. The contract price is 8s, 6d. per ton, 
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MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE EpitoR OF ENGINEERING. 

Sir,—If it be actually true that ‘‘a Royal Engineer 
officer of more than 20 years’ service” penned the epistle 
over the pe eae signature ‘‘ A Military Engineer ” 
in your issue of the 11th inst., one can only marvel at the 
utter deficiency of any kindly feeling for his old corps and 
comrades displayed by the writer. _ 

The only portion of the letter with which one can 
agree is the sentence wherein he points out that I am not 
a worthy “spokesman” for the corps on such an important 
subject. But those who are worthy apparently treat the 
whole correspondence with silent contempt ; or they are 
too busily engaged to enter upon a newspaper war with 
irresponsible and anonymous writers. A ‘keen soldier 
and sportsman” should possess courage, but this attri- 
bute must be almost a vanishing quantity in the person 
who publishes such sentiments about his old 1 as 
does ‘‘ Military Engineer,” and at the same time hides 
his egnig so carefully. As you have given so much 
space to the letters on this subject, nearly all of which 
are on one side only, I shall make no sort of apology in 
sending you several sheets this time for the defence. 

It will, perhaps, be convenient to divide the duties 
performed by Royal Engineer officers, whether on the 
active or the retired list, under several headings : 

A —Army Work. 
. Military work of the corps. 
a not of the corps. 
Departmental work of the corps. 
e / not of the corps. 
Special work, various, 


B.—Other Werk. 


. Departmental work at home. 

. Engineering work in India. 

. Departmental res 

. Engineering work in Egypt and colonies. 
. Departmental by A 

6. Special work, various, 


The performance of the duties under each of these 
headings has been attacked by your various correspon- 
dents, and the cap was put on the boggart by ‘Old 
Indian” in the summarising sentence contained in your 
last issue, viz., ‘‘The fact is that the whole Royal Engi- 
neer Corps is a disgrace to the Army and to the country.” 
But ‘‘words without thoughts never to heaven go,” 
and the next letter, written apparently by another old 
Indian, winds up by demolishing the whole scarecrow, 
for the writer states the conviction that the corps is ‘‘a 
magnificent service, second to none in the world,” and 
containing ‘‘men who would have been an ornament to 
any age or any country.” This from an opponent ! 

With regard to Al, the military work of the officers 
of the corps, I think that few will deny that it is per- 
formed inan Al manner. Your correspondent ‘‘ Military 
Engineer,” practically acknowledges this when he says 
that these officers ‘‘ are usually keen soldiers and sports- 
men,” but he fails to grasp one of the principal reasons 
for this success, and his cngenens that the corps and the 
Army suffer from the fact that Royal Engineer officers are 
frequently selected for civil and departmental appoint- 
ments will not stand examination fora moment. What- 
ever the effect may be on the civilian professions, and it 
must be very minute, it certainly has only one effect on 
the Army and the corps, viz., thas of producing increased 
efficiency. Let me explain this more fully. 

_The number of commissions given to the Royal En- 
gineers exceeds the requirements for the corps’ work, 
consequently, after passing through a further training 
at Chatham, which is excellent in every way, and tends to 
produce both good officers and keen sportsmen, the 
authorities are enabled to select and appoint to duty in 
accordance with the characteristics of the individuals. 

The military and departmental work of the corps are 
usually combined in the work of junior subalterns ; but 
the officers who volunteer and are required for India are 
frequently posted to some work of a_ non-military 
character. At the very outset, therefore, the authorities 
are in a position to separate and select square plugs for 
square holes—in fact, to screen the gravel. 

Surely any unbiassed person wil! understand that this 
process tends to produce increased military efficiency. 
It is a process which is not possible in any other branch 
of the Army. 

This sifting of the non-military from the military 
element is carried still further as time elapses and the 
higher ranks are reached, so that in the end what may 
be termed the soldiers among the officers of the corps are 
collected in the troops and companies. It is a develop- 
ment which has been produced without design, so far as 
T am aware ; and, like all natural growths, it is a strong 
growth. 

Some of your correspondents apply the term “ Jacks-of- 
all-trades” to Royal Engineer officers, intending it as a 
slur upon their efficiency. In reality it is the highest 
res It is the essence of a Royal Engineer’s chief use- 

ulness, whether officer or sapper. he most highly 
trained officer in the British Army is H.R.H. the Duke 
of Connaught, who commenced his commissioned service 
at Chatham, and subsequently served in every other 
branch of the Army. In a less perfect manner many 
staff officers are similarly trained. It is, therefore, 
obvious that the possession of a wide and comprehensive 
knowledge is considered a gauge of efficiency, so far as 
soldiering is concerned. 

A 2.—Passing to the next heading, which principally 
refers to staff appointments, it cannot be a that the 
Royal Engineers obtain their fair share of such work. At 
one time any Royal Engineer officer was regarded as 
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eligible ; but things remained in thjg expectant stage, 
many being ready, but few chosen, "It was, no doubt, 
felt that officers of the Royal Artillery and Engineers 
would fill the Staff College if it were thrown open to 
Army competition without limitation. The difficulty 
was met by allowing a small and fixed number of officers 
to enter annually from these services, and this allowance, 
as well as the amount of work they subsequently obtain 
on the staff, do not err in the way of excess. 

A 3.—The next heading—departmental work of the 
corps—is chiefly connected with what is termed district 
work. No Engineer officer is particularly in love with it, 
but the men have to be considered. They join the ser- 
vice under the promise of being allowed to work at their 
trades as much as possible, and to receive ‘* working 
pay, ” extra to their regimental pay, at so much per hour 
or such work. We could not so easily recruit artisans 
into the corps without some such an arrangement, and 
we must have artisans in the corps because they are 
required in war. The works connected with the build- 
ing and repair of barracks and fortifications offer a fair 
field for their energies in time of peace. It would never 
do to employ soldiers on works except under the direc- 
tion of their officers. Hence it will be seen that the 
officers must do district work with their men. Much 
district work is, however, done by civilian labour, but 
it would be highly inconvenient and well-nigh impossible 
to have separate organisations and directions for the 
civilians and the soldiers. Moreover, district work as a 
whole is so thoroughly a mixture of forts and barracks 
that it could not be divided and the divisions economi- 
cally governed by different departments in the districts 
themselves, 

Those of your correspondents who consider that civilians 
should be employed in the barrack department, have 
probably overlooked this fact, as no sensible man would 
recommend that civilians should direct the works con- 
nected with the forts and batteries and other buildings 
employed inour defences. It should also be remembered 
that civilian direction of such works is as old as the oldest 
forts in the kingdom—that the system bas been tried— 
and that the present plan is preferred by those who know 
best all the pros and cons of the question. 

There is other departmental work connected with the 
corps, but it is scarcely necessary to refer to ib, as it is 
hardly conceivable that any of your correspondents would 
desire to see civilians directing the submarine defences of 
the country, for instance, or filling posts of a similar 
nature. They, however, appear, like the Socialists, to be 
capable of desiring almost anything. 

A 4, departmental work not of the corps, is a matter 
which affects officers in other branches of the service, 
equally with the Engineers. More than once during the 
discussion, the superintendence of Enfield and of the 
Woolwich Arsenal have been referred to as examples to 
prove the inefficiency of Royal Engineer officers to fill 
similar posts. It may surprise some of your readers to 
learn that these posts have never been held by a Royal 
Engineer. 

Surely, when making out a case against the corps, it was 
neither necessary nor logical to cite instances referring to 
another regiment. I will not examine these cases, they 
have nothing to do with the argument. All that it is 
necessary to say is that when Royal Engineer officers 
have, on rare occasions, held departmental posts of the 
kind, and that legitimately belong to the Army, they 
have given satisfaction, and have not been superseded by 
civilians, thereby entailing the loss of the posts not only 
to themselves but to the Army. 

As regards A 5—“‘ special work, various, for the Army ” 
—it can scarcely be said to have entered into the dis- 
cussion, and it is not disputed that experiments, for 
instance, are necessary, and that scientific officers should 
direct them. 

This, I think, concludes the Army work of the officers 
of the Royal Engineers ; and as the letter already occu- 
pies several sheets, it will probably be convenient to post- 
pone the remarks under section B—‘‘ other work ”—until 
next week, 

If in the foregoing remarks any errors have been made, 
the indulgence of your readers is asked for one who has 
retired for several years, and is, therefore, somewhat out 
of touch with the present state of affairs. 

Yours truly, 
J. T. BucKNILL. 

May 13, 1894, 





To THE Eprtor or ENGINEERING. 

Srr,—Will you permit me to add a small quota to 
the almost unanimous expressions which have come from 
the profession upon the evils which result from the super- 
session of civil by Royal Engineers. 

Apart altogether from the relative merits of these two 
elasses (though my own opinion coincides with that of 
your correspondents that the latter are decidedly ‘‘am- 
phibious,” or, as the adage goes, ‘‘ neither flesh, fowl, nor 
good red herring” in a professional sense), the system 
which makes it a sine qua non that civil engineers and 
architects should do the real work of a department, and 
that Royal Engineers alone should be considered fit for 
the figure-heads and be allowed to draw the large salaries 
and suck the brains of their subordinates is, to put it 
mildly, ‘‘ rotten to the core,” and one which there is no 
wonder the unfortunate civil engineers who are its vic- 
tims find it difficult to accept without protest. 

The Royal Engineer Department of the British 
Army is managed on a system of this kind. From 
its title, those who are unacquainted with its internal 
machinery are led to believe that it is entirely composed 
of Royal Engineers. This is not the case. On account 
of the lack of technical knowledge, every commanding 
officer of a district (who is usually a colonel) has at his 
elbow one or two civil engineers or architects (conveniently 








termed ‘“‘surveyors”), who relieve him of all responsi- 
bility by initialling all plans and technical papers before 
he signs them. e system is fully and ably explained 
in a paper by a division officer of Royal Engineers in the 
March number of the United Service Magazine, which the 
cngnonna rofession would do well to read. 

erhaps the presence of Royal Engineers in the Works 
Department of the Army may to some extent be excused, 
but that the best paid offices in other departments of the 
State should also be monopolised by them is derogatory to 
the civil engineering profession. That the many eminent 
munici and sanitary engineers, who have held re- 
sponsible and arduous posts for many years, and carried 
out successfully schemes of sewerage and water supply, 
&c., should be passed over by the Local Government 
Board, and the inspectorships given entirely to Royal En- 
gineers, whose responsible experience in these matters is 
nil, needs a very decided check, Royal Engineers may 
become eee encyclopedias of sanitary engineering 
terms and tables, but surely those who have had practical 
experience, and who have enjoyed the benefit of feeling 
their individual responsibility, are those who may be ex- 
pected to judge best of the utility of the various works 
sanctioned by the Local Government Board. 

At one time Royal Engineers were largely employed in 
the Office of Works and the Admiralty Works Depart- 
ment, but their presence has been entirely eliminated 
from the former, and almost so in the latter. With 
regard to their service in the Office of Works, the First 
Commissioner, in declining to recommend their employ- 
ment in 1870, said: ‘‘ The only persons who are properly 
qualified for the arta of the duties connected 
with the Office of Works are those who have been regu- 
larly educated in the business of architects and surveyors 
and clerks of the works, It is also desirable that the 
persons yt pe in this office should be entirely under 
its control, and responsible exclusively to the First Com- 
missioner, and the First Commissioner does not see how 
any satisfactory arrangement could be made for regu- 
lating the services of officers, who might be liable to the 
commands of civil or military superiors wholly uncon- 
nected with this office. Nor does he think any subordi- 
nates can be kept in a state of efficiency where there is no 
eee in the head of an office to require their removal 

rom the public service or to prevent their promotion ; 
but in the case of officers of Engineers, if they performed 
their duty in an unsatisfactory manner, they would retain 
their military position intact, and it would be quite im- 
possible to make any arrangements consistently with 
mene to relieve them of their employment under this 
office. 

In the Admiralty Works Department Royal Engineers 
were almost exclusively given charge of works at the 
Dockyards about 60 years ago, but their continued em- 
ployment was found neither to be economical nor advan- 
tageous, and after some 15 years their places were taken 
by the civilians who had been their assistants, though, as 
was perhaps natural, they clung firmly to the lucrative posts 
of the heads of the department. In 1891 the number of 
Royal Engineers employed was reduced from three to 
two. The Lords of the Admiralty in 1870 said: “It 
should be borne in mind that, as there will always be full 
employment for a certain number of civil engineers at the 
principal naval stations, it is necessary that a permanent 
staff should be maintained under the Director of Works, 
and it is essential to its efficiency that an able 
and deserving man should see before him a reason- 
able prospect of promotion to a position of suffi- 
cient emolument to enable him to maintain and 
educate a family respectably. It would be very unde- 
sirable, therefore, even if practicable, to use the assistance 
of the al Engineers to such an extent as to cut off all 
chance of such promotion.” Despite this opinion, the 
Royal Engineers have held their own for over 20 years, 
Some have not been content to hold the highest offices in 
silence, but in giving evidence before a Royal Commission 
on the civil establishments in 1887, said in effect that the 
civil service examinations failed to provide civil engineers 
of sufficient knowledge and experience for his department. 
To any one but a Royal Engineer it would be easy to see 
that no civil engineer at 30 years of age of much knowledye 
and experience would be prepared to take a post whose 
initial pay is 2/. 2s. per week, and who could only make 
sure of rising to 450/. per annum, and at the same time to 
be under the thumbs of Royal Engineers getting 1500/. or 
10001. perannum. If the Government want first-class men, 
they must offer first-class Pay and a prospect to deserving 
men of promotion to the highest posts now so assiduously 
retained by Royal Engineers, 

Surely the profession should make these facts known to 
the Government, and ask that the stigma under which the 
civil engineers in their employ are now p' be removed 
by putting an end to the exclusive monopoly of lucrative 
posts by Royal Engineers. 

SANITARY ENGINEER, 





To tHe Epritror or ENGINEERING. 

Srr,—‘‘ An English A.M.I.C.E.,” in your issue of the 
13th ult., undoubtedly strikes the right nail on the head, 
There is, however, one matter that appears to have been 
overlooked : the Royal Engineer ore inspectors of 
the Local Government Board are, I believe, without ex- 
ception all pensioned officers, receiving, in addition to 
their pay as inspectors, from 500/. to 600/. a year pension, 
and they are by this much alone at an advantage as com- 
pared with civil engineers, who, as a rule, have no 
pension. By. 

Is it not a little like the competition by prison labour, 
of which we now and then hear? 

I wonder Major Tulloch has not caused the making of 
a rule by which none shall hold the pcre wae 8a 
over the age of thirty (which would admit their sons), 
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unless he shall have served in thecorps. This is what 
we are coming to! 

The exclusive, or almost exclusive, employment of 
Royal Engineers in such berths would be warranted only 
by their having proved themselves, beyond cavil, in every 
way the superiors of their civil brethren. I fancy the 
whole thing arises from weak presidents in the past allow- 
ing the chief engineering inspector to usurp their own 
proper functions. 

Ip is indeed time steps were taken to remove such an 
injustice. 

May 5, 1894. 


To THE EprTor or ENGINEERING, 

Srr,—“* Old Indian” produces some interesting facts 
and asks some pertinent questions. I can throw some 
light on his second question. 

Mr. J. Bell has for a great many years been employed 
at the War Office as a draughtsman. His name now appears 
in the Army List at the head of the First-Class Surveyors, 
Royal Engineer Civil Staff ; date of appointment, April 1, 
1885. In this position his pay would be 500/. per annum, 
with probably 1007. or 150/. ‘‘ extra duty pay” in addi- 
tion. Of course he still acts as a ‘‘draughtsman,” and is 
practically chief architect to the War Department. There 
1s no secret about his being an architect in private prac- 
tice, for, with his partner, Mr. Aston Webb, the firm of 
Messrs. Webb and Bell holds a very high position in the 
architectural profession. 

Having had some experience of Royal Engineer officers 
as civil engineers, I was led to inquire how they managed 
their duties as architects to the War Department, and I 
made some interesting discoveries ; the above facts form 
a portion of them. I dipped into the intricacies of Army 
Regulations relating to Royal Engineer works, and there 
found it most expressly stated that designs must in all 
cases be made by officers of the Royal Engineers ; that 
surveyors and assistant surveyors of the civil staff are 
never responsible for designs; and (just to further illus- 
trate the splendid discipline held up to our admiration by 
** Ubique”) officers of the Royal Engineer establish- 
ment, military and civil, are not permitted to indulge in 
private practice ! 

The discovery of Mr. Bell’s onion at the War 
Office having - me on the scent, I inquired further into 
the duties of surveyors, assistant surveyors, military 
foremen of works, and civilian draughtsmen, and behold, 
these constitute in actual practice a whole army of Tom 
Pinches ! 

Take for example the new barracks in course of erection 
at Parkhurst, Isle of Wight. With the help of Mr. Bell, 
or some other ‘‘ surveyor,” buildings of satisfactory archi- 
tectural appearance will no doubt be produced by the Royal 
Engineers. ‘‘A crassly Ignorant Officer of Royal En- 
gineers ” tells us it is unreasonable to inquire into the part 
taken by individual members of the Royal Engineer es- 
tablishment in the production of such works, as it would 
be in the case of work emanating from the offices of a firm 
of engineers under the firm’s signature. Otherwise it 
would be interesting to inquire whether these buildings 
will be the architectural conceptions of Mr. Bell or of 
Colonel So-and-so, R.E. ; or whether any assistance in the 
matter is rendered by the assistant surveyor of the Royal 
Engineer Civil Staff, who, by the ny List, appears to 
have been employed at the Isle of Wight for the last few 
years, and who happens to be an A.R.I.B.A., although 
this last fact is carefully omitted from that official record. 
(Mr. Bell is also, I think, F.R.I.B.A., but it does not 
a after his name in the Army List either.) 

yal Engineer officers, having no experience whatever 
of how the offices of civil engineers and architects are 
really conducted, are, no doubt, sincere in imagining that 
all genuine work is done by subordinates, and that 
eminent civil engineers and architects are mere figure- 
heads like themselves. They forget that such men are 
superior, not inferior, in technical knowledge and attain- 
ments to their juniors, and that they themselves have been 
subordinates in their time. This is not so with Royal 
Engineer officers. 

Now, to say the least of it, this correspondence throws 
considerable doubt on the pretensions of Royal Engineers 
to pose either as civil engineers or architects. But they 
are also great authorities on sanitary engineering. (The list 
of their attainments is not easily exhausted.) Here, again, 
a little inquiry discloses Mr. Tyndale, at the War Office, 
as sanitary engineer to the War va ag ener See entirely 
new appointment, which was made, I understand, after 
the Royal Engineers had tinkered at the defective 
drainage of the Royal Barracks, Dublin, for years with- 
out any result, except a slight increase of mortality 
among the troops. : 

At last, however, it seems that Royal Engineer officers 
themselves are beginning to find their present position 
untenable (as evidenced by an article by one of them that 
appeared in the United Service Magazine for March), and 
yet no action is taken by the Institution of Civil Kn- 
gineers cr the Royal Institute of British Architects in the 
interests of the professions they are supposed to represent. 

Imagine an analogous state of things in the medical 
profession. Conceive a corps of cadets going through a 
course of lectures on chemistry, botany, and the elements 
of anatomy as adjuncts to their military training, destined 
to constitute the medical staff of the Army. Imagine 
them in charge of military hospitals with qualified 
medical men and trained nurses subordinate to them to 
prevent fatal results; putting their names to prescrip- 
tions prepared by the qualified medicos, and accepting 
responsibility for the whole establishment to the War 
Office. Further imagine them being foisted upon lai 
civil institutions (as governors of hospitals, for instance) in 
positions where they could always rely on the skill of 
those placed under them. How soon would the Royal 
Colleges of Physicians and Surgeons be up in arms in de- 
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fence of their profession? Yet this is no unfair illustra- 
tion of the position held by Royal Engineer officers in the 
engineering profession, without protest from the bodies I 
have named. j 

How, indeed, as ‘‘Old Indian” asks, can the public 
possibly expect a man to be an engineer and an architect 
who is trained as neither? and it is only very gradually 
and under the temptation of lucrative appointments held 
open to them, that Royal Engineer officers themselves 
have come to avow such pretensions. The actual edge of 
the wedge may be said to have been inserted in 1825, when 
the Duke of Wellington decided to em = the corps in 
the Barrack Department, and direc that practical 
architecture should form part of the course of study of 
— officers of Engineers. Colonel Pasley, R.E., pub- 
ished soon after for this purpose an ‘‘ Outline Course of 
Practical Architecture,” and in the preface states : 

‘* Tf the Government did not provide employment, such 
as the superintendence of public buildings, barracks, &c., 
and the execution of other public works for the corps of 
Royal Engineers, it would be necessary in time of 
either to employ them in the routine of infantry duties or 
to disband them.” Se 

And so, from being provided, forsooth, in time of peace 
with useful employment, the Royal Engineers have 
gradually thrust themselves into many of the most lucra- 
tive posts the engineering profession has to offer. 

In conclusion, it may, perhaps, throw some light on the 
present professional pretensions of the Royal Engineers 
if I quote from the same source as the above Colonel 
Pasley’s notion of the training required to support them : 

‘*The same kind of talent and knowledge that renders 
an Engineer officer capable of forming the project of 
military works, and of arranging and directing great 
masses of workmen in a siege, or in fortifying the position 
of an army in time of war, by a very little more study will 
enable him to superintend the construction of public 
works of equal importance in time of peace.” 

The italics are mine, and require no further comment. 

I am, dear Sir, 
Your obedient servant, 
An Inquisitive A.M.I.C.E. 


To THE EpiTor OF ENGINEERING. 

Sr1r,—An Army Order was issued in November last 
concerning the promotion of field officers. After June 30a 
major will not be promoted to lieutenant-colonel until he 
has been reported as qualified for such rank. Periodical 
Boards will assemble at Aldershot and other camps for the 

urpose of examining majors in the tactics of all three arms, 

th in the field and on paper. Special facilities will be 
afforded to captains of over 10 years’ service and majors 
to prepare for this examination during the drill season at 
the various camps, but they must come prepared by 
previous study, otherwise they will not be permitted to 
remain under instruction. 

This rule has become necessary owing to the fact that 
combatant officers assume command in the field according 
to their regimental rank. Lamentable disasters, such as 
Isandlwana, have occurred through incompetent officers 
taking command. I am glad of this change for the sake 
of men like ‘‘ A Military Engineer,” as soldiers should be 
promoted, and not duffers. 

The question of how many officers are required for the 
corps is a doubtful one. Colonel Gordon, R.E., C.B., 
said, before the Commission of 1862, ‘‘That is a question 
no man can answer.” If we take the German Army asa 
criterion, we find one officer for every 23 men, yet we 
have one for every 10. In 1870 there were 733 officers, 
now there are 938. This is due to the fact that the corps 
has been gradually absorbing civil appointments, and 
increases its strength to keep aholdonthem. To meet 
the extraordinary demand, it swells its ranks with men 
from Cooper’s Hill and Trinity: College, Dublin, Engi- 
neering Schools. There is no limit to this unlimited 
society of office-seekers. 

A valuable insight into the working of Engineer officers 
was given by the heads of the Admiralty Works Depart- 
ment before the Commissions of 1862 and 1887. 

Colonel Greene, R.E., in 1862, said, in answer as to 
whether he or his deputy designed the works, ‘* The 
deputy ; he is a practical civil engineer.” 

olonel Percy Smith, R.E., in 1887, was more reticent, 
and said, “‘ We make all the plans, there is a sketch made 
roughly on a piece of pre and from that they 
Le cep do a good deal of designing. There is no 
one ‘above them to design. There is only myself and the 
Assistant-Director of Works. He designs a great deal 
personally. We like temporary draughtsmen because 
they are obliged to keep abreast of all improvements, for 
fear they should find themselves out in the world again.” 

As to the “admirable” story of our fortifications, a 
temporary War Office draughtsman gave the following 
evidence before the same Commission: ‘‘ I know myself 
nearly, without any papers, the position of every heavy gun 
and magazine connected with every fortin England. An 
Engineer officer comes and says, ‘We want asketch made 
for a three-gun battery ; get me out some drawings,’ and 
then may say, ‘I think we ought to see more round that 
way,’ and gives general directions.” In a memorial from 
men of this class they say, ‘“‘Royal Engineer officers 
remain, as arule, for so short a time in this office that 
draughtsmen will always be uired, and the present 
staff, from their intimate knowledge of fortification work 
and of the numerous changes it has undergone during 
their many years of service, are specially valuable to the 
department.” It is scandalous that these men should be 

ied temporary after 30 years’ service, and then be thrown 
away, liked sucked oranges, without ions. 

Such information ought to be held only by Engineer 
officers ; younger men should do the draughting, and neo- 
phytes learn their work by tracing drawings. I do not 





believe there is a single British fortification of which 
foreign nations have not got plans. 

Continental armies have discarded that fossil, the “‘all- 
round engineer,” and specialise their men, so that when 
war comes they are ready to do their work properly, 
instead of fiddling in face of the a 

There are other Engineer officers who sympathise with 
‘A Military he ged ;” let them put their shoulders to 
the wheel, and rid themselves of that useless excrescence, 
the teur civil military engineer / 

Iam, &c., 





Atma Mater, 


To THE Eprror or ENGINEERING. 

Sir,—As one of the civil surveyors of the War Depart- 
ment, perhaps you may think some of my remarks worth 
inserting. Like the men of Cooper’s Hill, I was induced 
to compete for my position under false hopes, and unaware 
of the farce and sham that awaited me. I discovered, 
however, that all the technical work in the arrogant] 
so-styled Royal Engineer Establishment was Selegned, 
estimated for, superintended, and carried out in every 
detail by the civilian, whether on the permanent or 
temporary staff, and that the duties of the commissioned 
officers merely consisted of authorising these works, 
appending their signatures to requisitions for petty 
repairs to barracks, and to reports, the information in 
which was supplied by others. 

The civil surveyors of the Army Works Department, as 
originally constituted in 1877, numbered 78, but, under 
various pretexts, have now been cut down to 66, with 
reduced upper posts, because, forsooth, they dared to 
geod at their grievances, and to assert their existence. 

he system, if it can be so called, at present in vogue 
first deliberately creates an inefficient and not-to-be- 
trusted staff, and then is forced to employ technical 
advisers (surveyors) to keep matters straight therein. 
Hence the latter are disliked. A former chief surveyor, 
on whom it was proposed to confer a C.B., was even 
prevented from obtaining that honour. The Army Works 
Department, a mean ever-day technical body, is now 
trammelled by the presence of the Royal Engineers, who, 
because of their military ideas and total ignorance of 
technical knowledge and procedure, prohibit an efficient 
working of what should be a direct-dealing system. The 
late Sir Lothian Nicholson, R.E., was strongly of opinion 
that the department should be restored to those from whom 
it was formerly usurped. In this view Lord Wolseley 
concurs. The former, when Inspector-General of Fortifi- 
cations, issued a circular to his brother officers advising 
them to treat their surveyors better. This had no effect. 
H.R.H. the Duke of Connaught sent a similar request to 
the War Office, but this also was ignored. 

Now for some of the tales of a ‘‘ghost of the Royal 
Engineers,” as ‘‘Old Indian” pertly calls us. It being 
neces to make a by no means very large or difficult 
survey for the site of new barracks in Ireland, a Royal 
Engineer officer was sent expressly for this job. After 
messing at it for over six months, he gave it up in 
despair, and was then ordered in disgrace to do the 
ordinary duties of a division officer, signing papers, &c. 
which he carried out satisfactorily. Thesurvey in ques- 
tion was afterwards accurately made and plotted in three 
weeks’ time by one of the civil staff. I have known cases 
where the civil surveyors, although gn | does 
not form a part of their examination, have actually had 
to give Royal Engineer officers lessons in this subject. 
Captains of this corps did not know what a flush joint in 
brickwork was, or a Boyle’s ventilator, nor understand 
the terms ‘‘stock” and “‘facing” bricks. A lieutenant 
was perplexed as to the springer of an arch, and became 
somewhat mixed as to the ingredients of concrete. Hvery 
one of these cases occurred in my presence. I have been 
ordered to make a large plan in two hours which could 
not possibly have been executed in as many days. Plans 
of fortifications are intrusted to Royal Engineer officers 
to set out locally. This they do in a manner all their 
own, so much so that position-finding cells are so placed 
as to exactly locate, for the benefit of the enemy, the fort 
which they are intended to protect; errors in magnetic 
deviation are so managed that the ranges of guns are 
useless. / 

The Royal Engineer establishment undoubtedly requires 
an entire and complete ge pg ee Some of its cus- 
toms are evidently so absurd that they are simply ignored 
in practice. It is a strange fact of a strange condition of 
things that out of 1206 paragraphs in the Regulations for 
Engineer Services, 1175 are devoted to ‘‘ peace,” whilst 
only 31 relate to “‘war”! The barrack departments of 
both France and Germany are wholly composed of civilians, 
the military engineers being confined to their legitimate 
duties. Austria has discarded her old system and reduced 
her Engineers; and even in Spain, the most backward 
country of Europe, the army has been undergoing a process 
of reformation since last September. The mobilisation of 
every part of the English Army has proceeded apac with 
the single exception of the Engineers. If the British and 
Continental Armies be compared, it will be found that in 
some cases we have double the number (proportionately) 
of military engineers possessed by other nations. During 
the mutiny in India, out of some 300 Royal Engineers 
there only 80 were called into use. 

The corps is out of tune and out of date. The all-round 
engineer is a thing of the past. The instruction at Chat- 
ham, ridiculously short as it is, is a mockery and a delu- 
sion. A lieutenant, not long out of his cadetship, in- 
formed me that ‘‘ the training there was neither technical 
nor military.” I do not wish to carp. Personally i! 
esteem the Royal Engineer officers, and it is not their 
fault that things have come to this pass. As has been 
aptly expressed by one of themselves, they are but the 
‘victims of a system.” The service magazines have pro- 
tested, and now their own officers are conscientiously 
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bewailing their fate and the stupidity of the War Office. 
The Royal Engineers are composed of men who enter the 
Army, not because of their aptitude for engineering, but 
for their love of soldiering. Hence they only play at 
technical work. Lord Wolseley, in 1887, termed the 
Inspector-General of Fortifications a ‘‘ half-and-half.” 

In 1861 the architectural course at Chatham only lasted 
17 or 18 days; it used to be four months! In 1883, 
returns called for by Sir Andrew Clarke, R.E., a former 
head of the corps, showed that the cost of designing and 
superintendence in the War Department amounted to from 
12 to 15 per cent of the value of the works executed. A 

roperly administered civil establishment would certainly 
be cheaper, as well as more satisfactory, 
I am, &e., 
AssIsTanT Surveyor, R.E. 





OUR FIRST-CLASS BATTLESHIPS. 
To THE Epitor or ENGINEERING. 

Sir,—Having read with considerable interest your 
report of the meeting of the Society of Naval Architects, 
kindly allow me to offer a few remarks upon the paper 
given by Dr. W. H. White, C.B., at that meeting upon 
our Navy, and the reference made to it by one of its 
members, and to express my opinion that from the very 
delicate position occupied by Mr. White, and taking into 
consideration the difficult task undertaken, that it would 
have been almost impossible for the paper to have been 
more clear, or the subject matter of it defended with 
greater ability. There is one point, however, conspicuous 
by its absence, and carefully avoided throughout, which 
leads me to hope that upon reflection it has been found 
impossible any longer to defend its use for the purposes 
intended, viz , the ram and its professed advantages. But 
of several other points I would like some one competent 
and less tied than the Director of Construction to explain. 

We are told that the survey of H.M.S. Resolution 
upon arrival at Plymouth resulted in finding an entire 
absence of working or weakness in her structure; that 
various fittings, on or above the upper deck, and outside 
the ship, were damaged or washed away by the sea. The 
bridges, being but light superstructures at considerable 
height above the shelter deck, showed some small signs 
of movement, but nothing of any importance ; that there 
were no serious leaks anywhere, and that a few local 
defects in deck planks had permitted trivial leaks here 
and there; and that the sum total to cover defects 
and losses amounted to 440/., showing at a glance that 
cause for the ship’s return to Queenstown was not 
or ought not to have been occasioned by injury re- 
ceived, for two passenger steamers were crossing the 
bay ab the same time and continued on their voyage. 
What occasioned the discretion (if discretion it can be 
called) made use of by the captain of the Resolution in re- 
turning to Queenstown for shelter instead of continuing on 
his voyage? There was no deficiency of coal, for at least 
550 tons, enough for over nine days’ consumption, was on 
board when her return was decided upon. Therefore 
if no other cause than that which was officially assigned 
prevented that ship continuing on her voyage (which is 
scarcely conceivable), the officer in command, instead of 
retaining his ship without even censure for his conduct, 
should have at least been prevented from ever commanding 
a ship again, for such an evident and flagrant want of sea- 
manship or dereliction of duty. Mention is made that a 
want of knowledge and experience was shown by those in 
charge of the various fittings, that their peculiarities and 
whereabouts were unknown, but no mention is made of 
other than ordinary fittings, or of any peculiarities about the 
fittings of this ship that would have occasioned the mishaps 
referred to—how long she had been in commission before 
leaving port, or whether any officers or officer had been 
appointed to her, whilst building, with a view of prevent- 
ing the difficulties encountered. Respecting bilge keels, 
there is no doubt or question but what these are needed, an 
should be fitted to all vessels carrying heavy topweights ; 
they would be no harm if properly fitted to any ship what- 
ever. But that deck resistance to rolling should be de- 
scribed as a valuable feature passes my comprehension, 
because it could only come into play when excessive roll- 
ing had been set up, and therefore danger would naturally 
increase with the increase of deck resistance, and would 
retard rather than help the vessel to right herself, after 
she had lost her water-borne support, as unfortunately 
was the case when the Captain foundered ; as to an angle 
of 60 deg. being safe, it would be a brave heart, indeed, 
that would venture to sea in @ ship of this type, that at 
any time was subject to such an excessive roll. 

When referring tc the pendulum or rolling indicator, 
it is stated that the position in which it was placed in this 
ship precluded the possibility of any faith being placed 
in it, but this was after it had indicated a roll from 30 deg. 
to 40 deg., and this was followed on by another statement 
that no experienced naval officer would trust to any kind 
of indicator whatever. Yet from the captain of the 
Royal Sovereign the Director of Naval Construction 
receives a report respecting the rolling of this, a sister 
ship to the Resolution, from January 18 to February 12, 
1893, even to the decimal parts of a degree (as truth), when 
the rolling at its worst has not exceeded 16 deg., and even 
comments favourably upon the general intelligence of this 
officer, without giving any particulars as to how this nicety 
of rollshownin histabulated form was obtained, or whether 
both ships were fitted with the same kind of indicator, 
and also if they had been placed in the same relative 
cee on both ships. Perhaps, as Mr. Martell has re- 
erred to this matter, he will give us some particulars of 
how the amount of roll is obtained by the officers in the 
merchant navy, as his remarks would lead us to under- 
stand that merchant ships rolled more excessively than 
ships of war, and that the beautiful results as to steadi- 








ness displayed by the Resolution class he would like to 
see in those ships that come under his jurisdiction. 

When referring to the difference between the Royal 
Sovereign and Centurion in cost and construction, I 
fancy that I discover contempt on the part of our Director 
of Construction towards those advocating vessels of a 
lighter description, and although personally I do not 
believe in superseding this class entirely (so far as size is 
concerned), yet Dr. White, although he has left others 
to discuss the merits and demerits of this subject, must 
not forget that because lighter descriptions of war-vessels 
are advocated, that all its advocates believe either in 
reduced Royal Sovereigns or Centurions, but in quite a 
different type of _~ together as being needed for Her 
Majesty's service. In conclusion, I would remark that 
it must be a matter of regret that at a meeting of this 
society, where so important a subject as our Nav 
was to be its principal matter for discussion, and whic 
through your columns would have a world-wide circula- 
tion, that no practical mechanic with experience and 
intelligence had been present to expose some of the 
weaker points brought forward. 

Trusting these lines may be considered worthy of in- 
sertion in your valuable journal, 

I remain, Sir, your obedient servant, 
. H. WHeEtreM, 
Late Inspector of Shipwrights, Her Majesty’s 
Dockyard, Portsmouth. 
57, Woodbine-street, Gateshead-on-Tyne, 
April 14, 1894, 





ENGINE-ROOM COMPLEMENTS OF 
WARSHIPS. 
To THE EpiToR oF ENGINEERING. 

Sir,—In Enernerrine of March 2, page 298, a letter 
appears from a ‘‘ Chief Stoker,” who appears to feel very 
strongly on the subject of the partial substitation of chief 
stokers for engine-room artificers in the ae I think 
a fair statement of the case by an engineer will give your 
readers a better knowledge of the real state of things 
as they are than any number of letters from either of the 
interested parties, because we (naval engineers) have to 
get the best results we possibly can with the material at 

and. Ifa chief stoker were found competent to execute 
really first-class work in a ship where there were inferior 
or careless artificers, he would immediately be employed 
on‘ the work and encouraged by engiueer officers. To 
state the case of the artificers. Ninety-five per cent. of 
them enter shortly after the completion of their appren- 
ticeship, and many have never seen a marine engine, except 
on paper, before they join. The majority are very good 
workmen, but everything that makes them valuable in a 
complicated warship they learn in the service ; it will 
thus be seen that they are not by any means the finished 
article some would have your readers believe. The men 
who have been engineers in the merchant service and 
afterwards become artificers are very rare, and, as a rule, 
these men had some very good reason indeed for leavin 
the merchant service. One engine-room artificer, wit 
whom I was shipmate, used frequently to boast that he 
was an engineer long before he entered Her Majesty’s 
service. On inquiry from a fellow-apprentice of his I 
found that it was an undoubted fact ; he had been engaged 
to sail on a Royal Mail boat from Southampton, and had 
bought his uniform, but on the night of sailing he was so 
much under the influence of the seductive fluid as to be 
unable to find his way to his ship ; his services thereafter 
were not in demand in the mercantile marine. He was 
a useful man in the service, but there are many better 
who have not had the advantage of a mercantile marine 
expertence. 

The senior artificers have many real grievances. They 
get the pay of warrant officers, but are not allowed the 
rank ; they are messed in a horse-box (why the bulkheads 
should not be carried up to the deck has never been ex- 


d | plained); their widows get no pension, and they are at any 


time liable to be browbeaten by men who, when on shore, 
are socially their inferiors. There are many engine-room 
artificers who are quite qualified for the position of engi- 
neer in Her Majesty’s servica and would fill the position 
with credit. 

The case of the chief stoker is interesting, but quite 
different. He is a useful hardworking unit, can do an 
infinite variety of odd jobs, all of which he has learnt by 
being employed as mate, when a stoker, to an engine-room 
artificer. The engine-room artificer, by instructing his 
mate, lessens his own labour, and at the end of a com- 
mission, the mate is a very handy man. He ought, I 
think, to be very spew for the information. I think a 
few posers might be put to your correspondent ‘‘ Chief 
Stoker.” It is asa stoker he is disgusted, and if he bea good 
all-round man, he is something of a mechanic, however 
poor, and should not pit himself against men whose 
superior excellence as workmen has enabled him to learn 
that which has obtained him his rating. I am afraid the 
value of his experience in merchant ships is not very great. 
or “ Chief Stoker” would nct have put it at the dis 
of his country at the rate of 2s. per day. 

In conclusion I would remark that a good chief stoker 
is worth two indifferent engine-room artificers, but I can 
conceive of no possible circumstances where a chief stoker 
can replace an average engine-room artificer when a ship 
is refitting. Before artificers were thought of in the 
Navy, the old-style leading stoker (they are all gone now, 
worse luck !) was the engineer’s right-hand man ; he was 
taught everything that he was capable of acquiring, and 
was worth double the pay. he received. When theartificer 
was introduced, the leading stoker was necessarily dis- 

laced, and the antipathy thus engendered has been 
aa down, and since the senior leading stokers have 
donned the button and become chief stokers, they have 
in many cases assumed airs of superiority with the green 





and fresh caught engine-room artificer, which is very dis- 
creditable to them, and I think the bombastic letter of 
your correspondent will be condemned by nine-tenths of 
the chief stoker class. 

Ithink the above will give a general idea of the case of 
chief stoker versus engine-room artificer. 

The engine-room artificer, or an engineer, teaches the 
stoker that which obtains him advancement. 

I think it right that the facts of the case should be 
known, especially as many young fellows will now be 
joining the service on account of the increase in the Navy, 
and those who are so disposed will find that there is an 
increasing tendency to fair play and towards the abolition 
of all legitimate grievances. Everything points toa good 


time coming for our branch of the service, and those who. 


join now have very fair prospects indeed. 
Yours truly, 
IMPARTIAL. 





BALANCING OF LOCOMOTIVES. 
To THe Epitor or ENGINEERING. 

Sir,—I had not expected to trouble you again, but 
having had an opportunity last week of looking 
through your 1868 volume, I should like to indorse, in 
the main, Mr. Hartnell’s letter of that date, merely re- 
marking that if he were rewriting, he would doubtless 
eliminate the alternative methods suggested by the use 
of loose counterweights, and also merely mention as an 
awful cares the case of equal weights being put in the 
driving and coupled wheels (bottom of centre column, 
page 628). He is wrong, however, when he says that this 
method reduces the weights to a minimum ; the minimum 
is obtained by putting crank-bosses and counterweights 
on same centre line, as a in any arrangement 
which has two weights at an angle, we can replace them 
by one smaller than theirsum. I mentioned some time 
ago that the coupling-rods are never brought together in 
this way. As to his remarks about the velocity of the 
reciprocating parts, I would observe that as the retarda- 
tion is more sudden on the front than on the back centre 
(approaching equality as the ratio of connecting-rod to 
crank pa He and as the corresponding longitudinal 
disturbances differ by equal amounts (of opposite signs) 
from that due to a mass having a pure harmonic motion, 
as in a donkey pump, the obvious thing to do is to take 
the medium course, and treat the reciprocating weight as 
if attached to the crankpin, and this is what we do in 
practice. In this connection I may remark that it is 
often suggested to use two cranks 180 deg. apart. This 
would make matters worse, unless the cylinders were 
on opposite sides of the axle. They would even then 
require counterweights to neutralise the horizontal 
centrifugal couple. I is, of course, physically impossible 
to get them in the same vertical plane, in which case 
alone would they be perfectly balanced. Similar remarks 
apply to three cranks 120 deg. apart. To recur to 
Mr. Hartnell’s letter, considering the number of im- 
properly balanced engines there are now running, it sur- 

rises one to find the subject so carefully treated as far 

ack as 1868. If his letter had received the attenticn it 
deserved, several erratic methods of balancing would 
never have been perpetrated ; as instances, in addition to 
cases I have previously mentioned, I may add that the 
whole of the coupled engines on one English railway have 
their counterweights on the centre line of cranks ; as to 
this particular line, I shall be sufficiently explicit when I 
say that the inside and outside cranks are on the same 
side of the axle, a practice happily confined to the line in 
question. It is true that in these engines the fact of the 
crank boss, pin, and rod having to be themselves balanced, 
lessens the angle of divergence of the resulting counter- 
weight ; the angle, however, would still require to be 
154 deg. ; as the weights are now placed, the disturbing 
parts on either side receive their equilibration (such as it 
is) wholly from the weights on that side, thus inducing 
sideways movements, which to my knowledge cause 
irregular wear of flanges, although it might be expected 
that their momentariness and the inertia of the engine, 
which are both more pronounced a3 the stresses increase, 
would resist these transverse deviations. All these 
engines were front-coupled, and in all such engines, how- 
ever balanced, the leading flanges wear quite quickly 
enough, necessitating great waste of tyre in order to 
restore the flange contour ; and of course the driving tyre 
has to be turned down to the same size, although not 
requiring it, thus causing a double loss. 

—e of engines wrongly balanced, there are some 
four-coupled mixed-trafficengines on one of our southern 
lines (anybodycan have the name from me if they want 
it) that are worse off than the above. They have inside 
cylinders and outside cranks opposite the inside ones ; 
what I wish to point out is that the counterweights are 
central with the cranks, instead of making an angle of 
about 30 deg. with them. Therefore, in addition to a 
bad balance, the weights are unnecessarily large. I only 
noticed it to-day, happening to look over an old number 
of the Railway Engineer ; the plate seems to be taken 
from a photograph (being a perspective view), and there- 
fore is correct; the weight seems to exactly central 
with crank ; if it is a mistake of the engraver, I will apolo- 
gise. I say 30 deg., in the absence of all weights of 
parts and some of the necessary dimensions; with a 
yo - ine all you require are the centres of cylinders 
and w 


8. 

Tu last month’s Chicago Railway Engineering and Me- 
chanics is a case of some 70-lb. rails having to be replaced, 
owing to their being ‘‘ kinked ” by som: locomotives fully 
counterweighted as to their reciprocating parts; they 
were not heavy aes either ; their reciprocating weight 
was 500 lb. (light for American engines), but it was dis- 
tributed in an extraordinary manner, between 60 and 70 
per cent. being in the coupled wheel. I need not com- 
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ment on this, in view of what I have already written, 
but would merely remark that it seems to imply an ex- 
cellent track; for if the sleepers had not stood well up to 
their work, the bends would not have been so sudden as 
to deserve the name of ‘‘kinks;” and in this connection 
I may remark that some of the energy and talent bestowed 
on the production of successive rail joints, each excelling 
only a its predecessor, might advantageously 
be employed in other directions, with a view to rendering 
less frequent such sights as chairs crushed 4 in. into 
sleepers, and sleepers lying ensconced in mud beds of 
their own manufacture. The rigidity of any rail joint is 
seriously discounted by defective ballasting and drainage. 
In short, an undue proportion of attention is paid to one 
link of the chain. 

In your issue of April 20 you had an article on the 
coming Railway Congress, and you mentioned that the 
matter of ‘‘ Express Locomotives ” was in the hands of Mr. 
Aspinall ; you also say that he has issued a circular letter 
containing close on 150 questions on the subject, and one 
of the points to be borne in mind is “ engine-building 
from the point of view of diminishing the strains on the 
permanent way.” I am glad to see this ; for, as Newton 
said would have been the case if Cotes had not died, ‘‘ we 
shall learn something ;” for it goes without saying that, 
considering what an important factor balancing is, in 
any considerations of repairs, fuel consumption, duration 
of track, and comfortable riding, the subject will occupy 
a@ prominent place in Mr. Aspinall’s letter of inquiry. 
Besides, the above extract shows that it is to receive con- 
sideration, and so I, for one, shall await the discussion 
with interest. 

How is it that in all the published descriptions in ENct- 
NEERING and other papers, of locomotives, whether 
English, Continental, or American, there is never any 
passing allusion to the mode of balancing? In the last 
dozen years, I remember one single solitary exception, 
namely, when M. Salomon’s express was illustrated in 
1892. There could not have been much less said about it 
even then, but the one line given was almost suffi- 
cient, for it touched the crux of the whole matter. It 
simply stated that a quarter of the reciprocating weight 
was counterbalanced. Now, compared with this matter, 
most of the statements and dimensions generally given 
are actually puerile. Can it be that different superin- 
tendents have their own pet theories, and hesitate to 
enrich their fellow-men? I can quite understand the 
reticence, assuming that readiness to give publicity to 
facts is inversely as their importance. Now I think a 
quarter is hardly enough, but still the French are decidedly 
on the right track; they did not there say whether it 
was ali in the driving wheel or not; but I read the other 
day in Le Génie Civil that it was equally divided be- 
tween the coupled wheels ; this statement was made by 
M. de Nansouty. I should be ve lad to get some in- 
formation as to their results. Not being witbin the sacred 
circle of our learned institutions, the practice of inter- 
changing ‘‘ Proceedings” with foreign societies does 
not benefit me. (I have always found the Americans 
respond with ready courtesy when asked for any of their 
papers, but that is another story, as Kipling says.) I ask 
the more readily for results of French practice, as Iam 
not one of those who firmly believe that nothing good can 
come out of Nazareth; Nazareth in this case Ls that 
particular portion of the world which is not shown on the 
map of Great Britain. 

One other point I must touch on as briefly as ible. 
In this week’s Engineer is a railway bridge, for which the 
specification was prepared by Sir B. Baker. Amongst 
the various stresses to be allowed for, I see no mention 
whatever of loads due to under- or over-balanced parts. In 
my opinion there is a fine loophole here for all bridge- 
builders (I charge them nothing for the “ tip”); from 
what I have seen of English bridge specifications, it 
would be hard to fix a failure on to the bridge contractor. 
If I were one, and had turned out a — to the specifi- 
cation as usually supplied, and it had failed, and they 
‘*dropped on to” me, I should demand an inquiry into the 
balancing of the different engines, and thereby show that 
there were serious stresses that I had never been asked to 
allow for, and which were quite sufficient to turn the 
scale when i tem (possibly) mediocre workman- 
ship or material ; in other words, sufficient to convert an 
initially defective but safe bridge into a decidedly unsafe 
one. Not only would I, if getting out a specification, 
allow for the worst cases of balancing, having regard to 
the maximum likely speeds, but I would make all engines 
running with one side disconnected (or perhaps both if a 
‘*dead ” engine) slacken speed when going over bridges. 
If the permanent way officials knew more about the 
lovomotive and its ways, they would, doubtless, often in- 
tervene to save their roads unnecessary wear and tear ; their 
intervention, at the same time, would not be wanted if 
the locomotive men looked a little beneath the surface. 
To give an instance: In 1881 a northern firm was build- 
ing some locomotives for a seuthern line, and working 
them down ‘‘ dead” one at a vime behind the engines of 
various fast trains. oe | were a bit behindhand ; so, to 
expedite their delivery, they were put on to as fast trains 
as possible ; on the east coast route they were generally 
attached to their fast goods. They were four-coupled 
tank engines, 5 ft. 6 in, wheels. Inside and outside cranks 
on same side ofaxle. All revolving and two-thirds recipro- 
cating weight balanced in driving wheel. When being 
worked up to London, their inside and outside rods were 
taken down, so the total unbalanced counterweight in 
driving wheel was that due to 2 connecting-rod + # re- 
ciprocating weight + 4 coupling-rod = 713 lb. at 
12 in., or an actual weight of 380 lb. at 224 in. say. 
You see, there were the same number of pounds as were 
balanced, owing to the counterweight being central with 
crank. This 380 lb., at 60 miles an hour, has a centri- 
fugal pull of just over 10 tons, and the weight on one 





wheel was 6} tons, so that the wheel should have lifted 
clear of the rail at each revolution (it would not have time 
to lift very far at that speed) ; when on bottom centre the 
load on rail was 16? tons—for one wheel, mind. Con- 
sidering the nature of the trains, 65 milesor more must often 
have been attained ; at this speed the load on rail would be 
184. I wasin Tring Station once when one came through 
on a fast passenger train ; it was getting over the ground, 
I can assure you ; at the time I thought as little of the 
effect on the road as the railway officials evidently did, 
otherwise they would not have allowed it, especially on a 
line so noted for their track as the London and North- 
Western. How about the bridges? I should like to 
know for a fact whether any unusual damage to the track 
was noticed at that time ; it is rather late in the day to 
ask ; if it was =yere unusual, some one may remember 
it, and perhaps kindly inform me. (The unbalanced 
weight in the leading wheel was only that due to half the 
coupling-rod.) By the bye, I wonder what the guard 
next to the engine thought, and how did the couplings 
behave? Civil engineers cannot be expected to know 
much of the anatomy of a locomotive, or to be aware 
of the fact that there must in the nature of things be 
these vertical stresses. 

As an instance of their being hazy on the subject, Iknew 
one once who had had great experience in railway work, 
and he had an idea that the centrifugal force of a body 
varied directly as the square of the radius; it therefore 
occurred to him that the counterweight’s centre of gravity 
should be at the same radius as thecrankpin, to which end 
he proposed to patent the idea of casting the weight close 
up to the nave; why, ennposiog his theory had been cor- 
rect, he should have refused to put it in the rim, at 
twice the crank radius, say, and save three-fourths of his 
metal, was perhaps best known to himself. 

Now Major-General Hutchinson, when reporting on the 
derailment of a Great Eastern Railway engine in October, 
1891, drew attention to the insufficiency of counterweight 
(in fact, there was not any at all, only the bosses and 
rods) ; he was wise enough not to commit himself, but put 
forward Rankine’s dictum on the subject, and fixed the 
required amounts according to his (Rankine’s) formula ; 
a nice point would arise, however, if a similar case were 
followed up by the Board of Trade ; a locomotive superin- 
tendent might strongly object to have his shortcomings 
gauged by a formula that is not established by general 
consent or usage. I allude to Rankine’s balancing of the 
whole of the reciprocating parts. 

H. Roire. 


Brighton Works, May 7, 1894. 





PERSIAN TELEGRAPHS. 
To THE Epiror oF ENGINEERING. 

S1r,—To those of your readers who are interested in 
telegraphy, ashort description of the successful manner 
in which long interrupted lines were worked, through 
with the aid of the Cardew’s vibrating sounder, during 
the late severe weather in Persia may be of interest. 

On the first occasion all the wires were buried under 
mud and water in the débris of a village which had been 
destroyed «| flood. 

For nearly twenty-four hours all the international 
traffic between Europe and the East, which is carried by 
the Indo-European Telegraph Companyand Department, 
was transmitted between Ispahan and Shiraz, a distance 
of 332 miles, by means of Cardew’s sounders, working 
through the above-mentioned dead earth. When it is re- 
membered that nearly the whole of the traffic consists of 
difficult code and cypher — the importance of the 
result achieved can be understood. During this period 
the ordinary Morse instruments were, of course, useless, 

On the other occasions the traffic was d between 
Shiraz and Bushire, a distance of 186 miles, in the same 
manner, and interruptions of six and eighteen hours 
respectively saved. 

1 believe these instruments have not hitherto been 
successfully used on lines of this length, and certainly not 
to carry international traffic, 

Faithfully yours, 
H. F. Cussnry, - R.E., 
. jane es a Section, 
ndo-European Telegra epartment, 
Shiraz, February 4, 189! von oi ; 





AMERICAN PaTENTS.—The annual report of the United 
States Commissioner of Patents states that the number 
of applications for patents received in 1893 was 37,293 ; for 
designs, 1060; for re-issues, 120; for caveats, 247 ; for 
trade-marks, 2899 ; and for labels, 401. The number of 
patents granted was 23,670, including designs ; 99 were 
re-issued, and 1677 trade-marks were registered. The 
number of patents which expired was 14,172, and the 
number forfeited, for non-payment of final fees, was 4102. 
The revenue of the office exceeded its expenditure last 
year by 20,366/. 


NorroLk AND WESTERN RaILRoap.—The length of line 
in working upon the Norfolk and Western Railroad at the 
close of Jast year was 1567 miles, as compared with 1556 
miles at_the close of 1892, and 1120 miles at the close of 
1891. The average distance run by passenger engines 
last year was 117 miles per day per engine, as compared 
with 127 miles per day per engine in 1892. The average 
distance run by freight engines last year was 80 miles per 

r day per engine, as compared with 80} miles per 

ay per engine in 1892. The gross revenue acquired 
last year was 10,032,617 dols., as compared with 9,952,882 
dols. in 1892, and 9,188,042 dols, in 1891. The net earnings 
last year were 2,833,157 dols , as compared with 2,921,209 
dols. in 1892, and 3,178,275 dols. in 1891. 





THE FRENCH IRONCLAD 
‘* JAUREGUIBERRY.” 


Tue first French battleship on which electricity 
was substituted for hydraulic power in operating 
turrets, manceuvring guns, &c., was the Latouche 
Treville, constructed by the Forges et Chantiers de la 
Mediterranée in their works at Havre. 

The Jauréguiberry is the second battleship of the 
French Navy in which all the firing and turret 
manceuvres will be executed by electricity or by 
hand, hydraulic machinery being suppressed. The 
Jauréguiberry has twin screws driven by two triple- 
expansion engines, each of 6250 horse-power ; she is 
356 ft. long, and is intended to attain a maximum 
speed of 17 knots. She carries, fore and aft, one 
11.18-in. (30-centimetre) gun mounted in turrets, and 
on each side nearly in the middle of her length a 
10.63-in. (27-centimetre) gun; there are in addition 
four turrets arranged as shown in the diagram, Fig. 2, 
each containing two 5.5l-in. (14-centimetre) quick- 
firing guns (these are on the Canet breech-loading 
system). This arrangement, which, it is claimed, 
insures a maximum efficiency in training the heavy 
armament, is due to Mr, Lagane, naval architect to 
the Forges et Chantiers de la Mediterannée of La 
Seyne. 

Both in advancing and retreating manceuvres, at least 
one 30-centimetre, two 27-centimetre, and four 14-centi- 
metre quick-firing guns are always available. For 
broadside tiring, the battery consists of two 30-centi- 
metre, one 27 -centimetre, and four 14-centimetre 
quick-firing guns. Of lighter armament there are four 
quick-firing 2.56-in. (65-millimetre), twelve 1.85-in. 
(47-millimetre), and eighteen 1.46 in. (37-millimetre) 
machine guns. The armament is completed by six 
torpedo-firing tubes ; four of these, of steel, are placed 
two forward and two nearly amidships ; the other two, 
of bronze, are placed below the water-level, and are 
of a special type. In the armament may be also in- 
cluded eight electric search-lights and Mangin pro- 
jectors. 

After the completion of the Chilian battleship Capi- 
tan Pratt, and the successful results attending the 
trials of that ship, the French naval authorities con- 
fided to the Forges et Chantiers de la Mediterranée 
the construction of the Jauréguiberry, including all 
the gun mountings and a part of the armament, 

The Jauréguiberry was commenced in 1891, and was 
launched on October 27, 1893, 23 months later, when 
she was somewhat more than half completed. Pro- 
bably she will be ready for the first trials in July, 
1895. The following are some of the principal dimen- 
sions of this vessel : 

Length between perpendiculars 356 ft. 
Width .» 72 ft, 8.06 in. 

ft. 6 91 in. 

a a. os? sh, ea eee ans 
Normal power of machinery ... 13,000 horse-power 
Speed me ae a ve 17 knots 

Approximately the weights of the Jauréguiberry 

le 


Draught of ‘water ‘amidships 


ar 
Tons. 

Steel framing of hull ak ie ey | 
Armour-plate and bolts... we Ne 4008 
Miscellaneous ed ah ie ke 593 
Engines — sts a nn eee ve 421 
Boilers... os eis ee di ‘- 
Water for engines and boilers 
Guns and torpedoes... id 
ln i a 

ilitary masts and riggii g 
Fittings, a Pra i 
Extra ... we aes if oe he 

The sides of the ship, as far as the top of the armour 
backing, are of steel, varying in thickness from 0.63 in. 
to 0.71 in. ; above the armour-plate the thickness is 
reduced to 0.31 in. and 0.39 in, There area false 
central and two lateral keels about 150 ft. in length. 
Beneath the armoured deck the construction includes 
a double bottom, except in the engine and boiler 
spaces. The safety of the ship is increased by 13 trans- 
verse and one longitudinal bulkheads, while the coal 
stores are placed so as to afford protection to the 
engines and boilers, The principal armour belt covers 
the ship from end to end; this belt is 6 ft. 6.74 in. 
deep amidships, the depth being increased forward. 
The lower edge of the armour belt is 4 ft. 11 in. below 
the water ; it is 17.72 in, thick amidships, reduced to 
7.87 in. and 9.84 in. fore and aft. 

There are 24 multitubular boilers, on the Lagrafel 
and D’Allest system ; they are arranged in 12 grou 
of two. These are distributed in six stokeholds. 
They are registered for a pressure of 15 kilogrammes 
per square centimetre (213 lb. per square inch), and 
were tested cold to 300 lb. ; they are constructed of 
Siemens-Martin steel with iron tubes. The total 
grate surface is 1085 square feet, and the heating 
surface is 35,092 square feet. The production of steam 
with natural draught corresponds to a total horse- 
power of 13,200, which is sufficient for driving the 
main engines and furnishing the supplementary power 
required in the vessel. The maximum horse-power 
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under forced draught is 14,200. The consumption of 
coal per horse-power varies from 1.54 Ib. to 2.09 Ib., 
according to the power developed by the main engines 





























of from 8000 to 14,200 horse-power ; this corresponds 
to a consumption of coal per square foot of grate of 
22.55 lb. with natural draught, rising to about 30 lb. 
per square foot under forced draught. If these figures 
are correct, it would appear that the coal supplies 
carried by the Jauréguiberry are only sufficient to 
enable the minimum power of 8000 horse-power to be 
maintained during 100 hours, or during 50 hours at 
13,000 horse-power, at a speed of 17 knots, and repre- 
senting a total distance of about 1000 miles. 

The six stokeholds of the vessel are separated from 
each other by water-tight longitudinal and transverse 
bulkheads. The boilers are fed by 12 Thirion feed 
pumps, taking their supply from tanks through sponge 
filters. The following are the general particulars of 
the boilers : 


Number of generators ... za 2 
sa furnaces per generator 


1 
Grate surface in each furnace ... 45.21 sq. ft. 
1 


Total grate surface tke che 085 ,, 
Heating surface per generator... 1459 ,, 
Total heating surface... .. 95,093- ,, 
Outside diameter of tubes a 3.15 in. 
Number of tubes per boiler... 213 
Distance between tube-plates ... 8 ft. 0.46 in. 
Total number of tubes ... Bre 5112 
Water space in boilers ... ... 2881.83 cubic feet. 
Steam space in boilers ... ... 2941.87 ‘ 


The approximate weight of the boilers is as follows : 


Twenty-four generators ... 235 tons. 
Smoke-boxes, &c. See @ *4° 
Feed pumps, flooring, &c. 138.3 ,, 











Water in tanks, condensers, and 


jlers ... “id 119.6 tons 


Total 591.9 tons 


The motive power consists of two vertical triple- 
expansion engines each driving a separate screw. The 
horse-power of each engine with natural draught is in- 
tended to be 6250, or 12,500 horse-power for the two 
engines ; it is calculated that at a speed of 97 revolu- 
tions per minute the vessel should be driven, as stated, 
at a rate of 17 knots. 

The high-pressure cylinders receive steam from the 
boiler at a pressure of 170 lb. per square inch ; this is 
reduced to 85 lb. and 57 lb. per square inch in the inter- 
mediate and low pressure cylinders. The high-pressure 
and second cylinders are provided with piston valves, 
and the low-pressure cylinder with two slide-valvee. 
The pistons are of cast steel with cast-iron rings. 

The following are some of the principal dimensions 
of the main engines : 


Diameter of high-pressure cy- 
linder ... a ra pi 43.31 in. 
Diameter of intermediate- pres- 





sure cylinder wa ts 64.17 ,, 
Diameter of low-pressure cy- 

linder _... ig sai oer Ft 2 
Length of stroke... .... me ees 
Average number of revolutions 

per minute as 4 97 


There is one condenser for each set of main engines, 
with a cooling surface of 8930 square feet, and there 
are two vertical single-acting air pumps for each set of 
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engines ; the cylinders of these are 29.5 in. in diameter. 
The stroke is 16.73 in., and the speed 164 revolutions 
per minute, The circulating pumps are driven at the 
same speed, and have a cylinder diameter of 49.21 in. 
Some particulars of the main shafts are annexed : 
Diameter of crankshafts bie 17.33 in. 
om hole drilled through 
shaft... te i me oa 
Diameter of intermediate shaft 16 93 ,, 
= hole drilled through 
NERS aes: Mase Ss eeses 7.87 ,, 
Diameter of screw shaft... ies 19.29 ,, 
Diameter of hole drilled through hase 
ie “ ee Lay «5 
Weight of shafts ... ; 84 tons 


screw shaft 
Diameter of main connecting- 
rods <— a oki ... 8.85 in. to 8.46 in. 
Length of main connecting-rods 88.19 in. 

The main engine shafts are in two pieces, one with 
two cranks, the other with one. The cranks are placed 
at an angle of 120 deg. The intermediate shafts are 
hollow, as stated above, and are provided with clutches, 
so that either screw shaft can fe disconnected. The 
rcrew shafts pass outside the ship through two cast- 
steel tubes, which are attached at one end to thestern 
framing, and carried at the other by a steel bracket. 

The two screws are of manganese bronze. The test 
— of the metal used for these propellers gave the 

ollowing results : 
Ultimate tensile strength 
Elastic limit Re os 
Extension ... 


The screws have four blades, the diameter being about 
19 ft., and the pitch 20 ft. The weight of the two 
screws is 19 tons. 

The armament of the Jauréguiberry has been already 
referred to, and the diagram shows the position of the 
turrets. The hoists through which the ammunition 
for the 30 and 27 centimetre guns is passed are pro- 
tected by an armour-plate 12.60 in. thick, which, with 
the thickness of the hoist tubes, affords a protection of 
13.78 in. ; the vertical armour of the turrets is 14 57 in. 
throughout, In the turrets for the 14-centimetre guns 
this thickness is reduced to 4.72 in. and 3.94 in. 

The shelter for the officer in command is elliptical 
in shape, and it is protected by plates 8.66 in. thick. 
The 30-centimetre guns can, it is claimed, be fired 
once every 44 minutes, the two 27-centimetre guns 
once every four minutes, and the 14-centimetre guns 
five times per minute and per gun. This is equivalent 
in the case of broadside firing, and assuming that the 
14-centimetre guns are fired continuously at the rate 
of five rounds per minute, to 3 tons of projectiles 
being thrown every 44 minutes, without counting the 
projectiles from the 65, 47, and 37 millimetre guns, 
The four ammunition hoists serving the quick-firing 
guns are of steel, and are 1.18 in. thick. 

It is quite unnecessary for us to describe in detail 
the construction of the guns forming the armament of 
the Jauréguiberry. For that of the 30 and 27 centi- 
metre calibres we refer our readers to ENGINEERING, 
vol. }., pages 745 and 416; for the 14-centimetre guns 
to pages 154 and 655 of the same volume, where mount- 
ings of a similar type are also described. In our ex- 
haustive series of articles on ‘‘ Modern French Artil- 
lery” we referred in general terms to the experiments 
M. Canet had in progress for the adoption of elec- 
trical instead of hydraulic power on war-vessels; at 
the time those articles were written, these experiments 
had not received any practical application on a large 
scale. We, therefore, make use of the following infor- 
mation given by Monsieur de Dax in his essay on the 
Jauréguiberry, and from which the preceding data 
have been taken, The guns can be trained laterally 
by hand or by electric motors. The space reserved 
for manceuvring is sheltered beneath the armoured 
deck above the ammunition stores, but the gun is laid 
direct from the pointing shelter, where electric switches 
are placed, connected with the motors under the armour 
deck. There are two of these motors, of the bi-polar 
Gramme ring type, driven at the some speed and de- 
veloping equal power. The operations are controlled 
by a system of two commutators, one of which is 
placed in the power room and the other in the shelter 
within reach of the man training the The former 
follows the movements of the second absolutely, and 
delivers current to the rings of the motor ; the com- 
mutators are so arranged that their directions can be 
reversed, stopped, or the speeds varied at will. In order 
to stop the motors very promptly, a condition necessary 
in this application, they can be changed into power- 
ful brakes by making them discharge into a suitable 
resistance a current of considerable intensity. The 
upper commutator, which serves solely to control the 
lower one, is operated by a very slight current, and its 
size is reduced as far as ible, so as not to be incon- 
venient in the limited space within the shelter. Close 
to the hand of the operator is a lever that can be moved 
to the right or the left, and which returns automaticall 
to zero when released. It controls mechanism by which 
four different speeds can be given to the turret, and 
which are required, when training the gun, to include 
large angles; the accurate pointing is completed by 


26.67 tons 


bd ” 
18 per cent, 


manceuvring two contacts, one of which moves the gun 
to the right and the other to the left, the range of 
motion being controlled by the length of time that the 
button is depressed. With a little practice the range 
of movement can be regulated to ,/, deg. 

The electric motors are supplied by two distinct 
circuits, one for the exciting current, the other for the 
armatures. The former current is always maintained 
at 70 volts; it is furnished from the lighting dynamos, 
and remains invariable, whatever may be the speed of 
rotation. The armatures take a current of 140 volts 
or one of 70 volts, the former representing the normal 
condition of work. With the 70-volt current the 
speed of the motor is reduced to half. Two special 
electric installations are devoted to the armament of 
the ship, independently of the lighting dynamos ; they 
each comprise one horizontal compound engine es 
direct two compound dynamos of 500 ampéres an 
70 volts; these dynamos mounted in series furnish a 
current of 70 or 140 volts, as may be desired, by means 
of a special distributor, and in case of either one being 
damaged it can be cut out of the circuit, one-half 
the power being sufficient to manceuvre the guns and 
turrets, though at a reduced speed. 

The ship is, of course, lighted throughout by elec- 
tricity, and the equivalent of 550 ten-candle lamps is 
found sufficient for all purposes excepting for the 
Mangin projectors, which are of the 60-centimetre type, 
and can throw beams of from 1600 to 3000 candles ; 
these projectors are so arranged as to illuminate the 
sea almost up to the sides of the ship. 





INDUSTRIAL NOTES. 

THERE appeared to be every probability of an ex- 
tensive, stubborn, and even a prolonged strike in the 
mining districts of Scotland last week, but a truce has 
been effected, and the strike has been averted for the 
present ; or rather the strike was closed after a brief 
interval after it had partially commenced. The west 
of Scotland coalowners had mutually agreed to reduce 
the wages of the miners ls. per day, the reduction to 
take place immediately. The men were hardly pre- 

ared for the blow, so sudden was it, and so severe. 
he federation held a conference at which the men of 
Ayrshire, Lanarkshire, Stirlingshire, and Bathgate 
were represented, and at that conference a determina- 
tion was expressed to resist the proposed reduction. 
In some cases the men were already idle pending a 
decision. It was also stated that a vote would be 
taken of the men in the whole of the districts affected. 
After those decisions had been arrived at locally, the 
Scotch miners sent a delegate to the meeting of the 
executive of the National Miners’ Federation being 
held in London. The executive decided to call a 
general conference to consider the whole question, im- 
mediately after the termination of the Rerlin Inter- 
national Congress which is being held this week in 
the capital of Germany. The executive of the federa- 
tion urged the Scotch miners meanwhile to approach 
the coalowners with the view of getting the notices 
withdrawn, What was otherwise urged is not known, 
but the result was that the Scotch miners, of whom 
some 30,000 were then locked out, ayreed to resume 
work at the old wages, with an endeavour to get the 
employers to withdraw the reduction. It appears 
that the coal trade is in a depressed condition, The 
International Congress has been very largely attended, 
about 100 delegates being present. Great Britain alone 
sent a large contingent, among them being Mr. Burt, 
Mr. Fenwick, Mr. Pickard, Mr. Woods, and other well- 
known miners’ leaders. The federation hopes that, 
as a result of the deliberations of this congress, there 
will be some decision as to the general output of coal, a 
minimum wage, and the eight hours for miners. The 
great difficulty of the British delegates is to get the 
Continental men to understand that the major portion 
of the work of trade unions in this country is non- 
litical, while in France, Belgium, Austria and 
ungary, and in Germany, the political element is 
always strong, mostly too strong for purely industrial 
combination. 


Among the few great trade unions of England which 
have followed the example of the Amalgamated Engi- 
neers in the matter of organisation and general provi- 
dent benefits, not one can claim better success 
than the Pee eae Carpenters and Joiners, except 
possibly the Boilermakers and Iron Ship Builders. 
The Amalgamated Society of Carpenters and Joiners 
was established in 1860, with 20 branches and a total 
of 618 members. The society was formed out of some 
local unions and by a few secessions from the General 
Union of Carpenters and Joiners, then, perhaps, in 
the zenith of its power. The present is, therefore, the 
34th annual report, and the society can boast of 629 
branches and 40,996 members. The income for the 
year was 109,722/. 12s. 8d.; and its total expenditure 
109,4417. 16s, 10d. Last year was a heavy year in 
many respects, but the income exceeded the expendi- 
ture, notwithstanding. The total balance in hand at 
the close of the year was 72,920/. lls. 3d., while 


or 2/. 1s. 7d. per member. The society provides all 
the benefits provided by the Engineers, and upon the 
same general lines. The total cost of unemployed 
benefit was 30,508/.'12s. 6d. This was a large item, 
considering the state of trade generally in the building 
branches of our national industries. Sick benefit cost 
24,5111. 7s. 1ld., or about 15s. 3d. per member for the 
year, the heaviest expenditure under this head which 
the society has had to face. Superannuation allowance 
amounted to 7810/. 6s. 2d., or 4s. 1d. per member. 
Loss of tools cost the society 2620/. 11s. 10d., or Is. 43d. 
per member. Funeral benefit amounted to 4553/., or 
2s, 4d. per member; accident benefit to 1730/., or 
nearly 11d. per member ; benevolent grants to 1279/., 
and grants to other trades 1154/. Trade disputes cost 
the society 15,904/. 18s. 10d., the largest item ever 
reached under this head. The following figures show 
the total expenditure in 34 years, the second column 
giving the cost per member : 


£ 

Unemployed benefit 436,168 
Trade disputes and strike 146,580 
Sick benefit... ie m 327,855 
Superannuation benefit ... 53,377 
Funeral benefit... A 59,145 
Accident ,, ny a 31,081 
Loss of tools by fire, theft, 

&e. ne see 31,972 
Benevolent ey &e. ... 23,078 
Grants and loans to other 
trades... ee A 5,794 


Total expenditure, 34 years 1,115,050 68 4 84 


The above record is an exceedingly good one, such 
as no other society can boast of outside the great 
engineering industries and cognate trades. 





The Associated Blacksmiths’ Society was founded in 
1853. The 36th report, just issued, shows that it has 
44 branches and 2317 members. The income of last 
year amounted to 54097. 93. 6d., while the expenditure 
amounted to 6261/. 3s. 9d. The balance in hand at 
the close of the year was 7613/. 10s. 6d. ; unemployed 
benefit and dispute pay amounted to 3160/. 2s. ; sick 
benefit to 1469/. 15s. 3d., or 1/. 7s. 4d. and 16s. per 
member per year respectively. Funeral benefit cost 
179/., or about 2s, per member. The working expenses 
were 1138/. 17s. 5d., or nearly 93. 10d. per member. 
The proportion of unemployed members was very 
large, no fewer than 1042 having received this benefit, 
while the duration of their pay was long, representing 
no less than nearly 10,709 weeks, or an average of 10 
weeks and one day for each unemployed member. 
Dispute pay was also large, though the disputes were 
small, mainly about piecework rates, about which there 
was a good deal of contention, and, the report adds, 
difficulties and iil-feeling. It further adds that ‘‘ the 
employers have been always ready to meet the repre- 
sentatives of the union, and fairly to consider the 
points at issue ; and it is only an act of justice to them 
to say that they have not always pressed for reduc- 
tions to the full extent they might have done, con- 
sidering the deplorable condition of trade.” This is a 
welcome testimony on the part of a trade union. The 
executive desire that steps should be taken to insure 
the recognition of a minimum wage, so that the wages 
difficulty shall be lessened in all places where the 
society has branches. The total expenditure under 
the several heads during the last 36 years has been as 
follows : 

Unemployed benefit and trade £ sd. 
privileges eee oie ... 89,805 14 10 
Sick benefit et ae ay 31,943 5 
Funeral benefit ... se ied 6,057 0 
Accident grants ... a ast 2,354 3 0 
Superannuation allowance, 18 
years ae Pe a ee 3,108 10 4 
Loans, repaid to members ae 615 3 3 
Working expenses ae ast 23,784 10 10 
Total for the period of 36 ae 
years ... ee «. 107,668 10 8 
The society is not large in point of numbers, but it 
appears to be compact and active, and its work, as 
seen by the above figures, is exceptionally good. One 
reason for the comparative smallness of membership is 
because the Amalgamated Society of Engineers, the 
Steam Engine Makers, and perhaps one or two other 
societies, comprise smiths within the ranks of their 
membership. But the greatest strength of this union 
is in Scotland. 


The 89th half-yearly report of the Typographical 
Association refers to the general depression in trade, 
which was worse in the second half of last year 
than in the first six months. A larger number of 
unemployed was reported, and the trade is under- 
going some displacement owing to the larger introduc- 
tion of composing machines. Some changes in the 
organisation of the union were made at the Sheffield 
Conference or delegate meeting, especially the consti- 
tution of a representative council, which has been rati- 
fied by the votes of the members. On the question of 
the use of composing machines the council deprecate 








property increased the total worth to 79,449/, 1s, 3d., 


any hasty action, believing that the difficulties will be 
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surmounted, and that there is no need for undue 
apprehension. The general work of the association 
is given ina table covering 44 years. The total mem- 
bership is now 12,027. Strike pay last year cost 
10222. 10s. 3d. ; since 1849 it has cost 18,980/. lls. 9d. 
Travelling cost 561/. last year ; since 1862 it has cost 
92,5711. 1s. 4d. Out of work cost 4568/. 11s. 5d. last 
year ; since 1873 it has cost 39,573/. 13s. 3d. Funerals 
cost 11501. 5s. last year; since 1893 they have cost 
13,3430. 8s. 2d. Superannuation cost last year 2472/, ; 
total since 1879, 18,014/. 12s. 1ld. The society was 
for trade protection only up to 1863, since which other 
benefits have been added. The total balance in hand 
at the close of the year was about 8700/., since reduced 
by about 655/. for expenses subsequent to that date. 
The society works in harmony with the London 
Society of Compositors, and one or two other local 
bodies engaged in the same branch of trade. 

The monthly report for this month contains the new 
grouping of branches to constitute the representative 
council. Belfast, Birmingham, Liverpool, Manchester, 
and Newcastle are not grouped, each sending one dele- 
gate except Manchester, which sends three. All the 
other branches are divided into 17 groups, each send- 
ing one representative to the council, which will con- 
sist of 24 all told. The question of an eight-hours day 
is mooted, the proximate reason given being the intro- 
duction of composing machines. Questions of this 
kind are often discussed with great ability in the 
monthly circular, so that the minds of the members 
are well informed before any decisive step is taken. 
The fair contracts system is well discussed in its pages, 
often giving better information than the official blue- 
books on the subject. 





The state of trade in the engineering branches of 
industry generally appears rather to slacken than in- 
crease in activity. According to the monthly report 
of the Amalgamated Society of Engineers, there were 
6099 on donation benefit, as —_ 5986 last month, 
showing an increase of 113. ut perhaps the increase 
is more due to the recent strike at Weymouth, the 
strike at Merthyr, and the pattern-makers’ wages 
movement on the north-east coast, than to any actual 
falling off in employment. But in any case the expecta- 
tions of four months ago, that trade would be more 
active as the year progressed, have not been realised. 
The society is able to announce further progress in 
membership, the total having now reached 74,244. 
Of those, 10,204 were on the funds, as follows: On 
donation, 6099 ; on sick benefit, 1712; on superannua- 
tion, 2393. The total cost of those three benefits was 
4208/. 83., or 1s. 44d. per member per week. In addi- 
tion to this, 222/. 2s, 2d. was expended on dispute 
benefit. The extent and value of donation benefit will 
be seen by the explanation given that a member will be 
entitled under the rules, by certain provisions, to no less 
than 104 weeks’ benefit as follows: 14 weeks at 10s., a 
further term of 30 weeks at 7s., and 60 at 6s. per week. 
Further progress in the eight-hours movement is 
reported—one other firm at Manchester, the Thames 
Iron Works, Limited, the Hadfield Steel Foundry 
Company, Sheffield, and Messrs. Dell and Co., 
Croydon. Notice is taken of the fact that the Thames 
Iron Works, Limited, Messrs. Thornycroft, Messrs. 
Yarrow and Co., the great Barrow Company, Messrs. 
Laird, of Birkenhead, and Messrs. Harland and Woolf, 
at Belfast, are all first-class ‘fair shops,” and well 
deserving the work which is paid for out of public 
money. But the Thames Iron Works, Limited, has 
been overlooked by the Government in their contracts. 
The members are cautioned against movements for the 
restoration of the reductions of last year, as trade at 
present does not seem to be favourable to any such 
movements. The emergency fund, which was started 
some time ago by penny levies, has been exhausted by 
the disputes at Weymouth, Motherwell, Merthyr, and 
Glasgow. A further levy of 2d. is to be made for the 
purposes contemplated. A further levy of 4d. for the 
accident fund is also to be made this quarter. The 
total number of travelling cards issued in the month is 
enormous, the list occupying 35 closely-printed pages, 
showing that large numbers are in search of work. At 
no less than 36 branches the members have to inquire 
before accepting work, showing that these places are 
not wholly free from disputes. 


The monthly report of the Ironfounders shows an 
improvement in the state of trade as regards this 
branch of industry. The total membership is 14,951. 
Of these, 3476 were on the funds, as compared with 
3520 last month, the decrease being 44. The total 
number of unemployed was 1257 on donation, and 169 
drawing cards—total, 1426; on sick benefit, 365 ; on 
superannuation, 682; and on dispute benefit, 1003. 
This is the largest number on dispute for a long time. 
The disputes are mainly on the north-east coast. In 
consequence of the large number on various benefits, 
the funds are now reduced to 29,191/. 15s. 6d. There 
was a decrease of 3130/. 13s, 5d. in the month. The 
state of trade generally is shown by the following 
abstract of the returns : In 51 places, with 5798 mem- 
bers, trade was good to dull, as against 53 places, with 








6782 members, last month. This is not favourable ; 
in no place is trade reported to be good. In 71 places, 
with 9153 members, trade was from very slack to very 
bad, as against 69 places, with 8408 members, last 
month, nsequently, though the returns show a 
decrease of 79 on donation benefit, there is an increase 
on travel of 14, and on dispute benefit of 34. But the 
main cause of the peculiar state of the returns is the 
disputes on the Tyne, the Tees, and the Wear. Over 
1000 members are involved in those disputes, as the 
shops are blocked to all members. Not only are the 
firms struck against, but all firms whic supply 
material to the firms involved in the dispute. For 
the purpose of meeting the extra demands on the funds, 
levies are imposed of 4d. per member per week till the 
strike is over. There are nine nominations for the 
post of assistant secretary, each being permitted to 
publish an address in support of his candidature. Qne 
is nominated by 20 branches, one by 17, one by 10, 
one by seven, two by two, and three by one branch 
each. In some cases the address is signed by the 
officers of the branches. 





The monthly report of the Associated Blacksmiths 
shows that trade is improving in some nine or ten 
districts. In one only is it very bad, and in two bad. 
Good, moderate, and fair are the terms used generally 
as — trade at the present time. Only 172 were 
on idle benefit, and three on dispute allowance. At 
Paisley the question of ‘‘fair wages” has cropped up 
in connection with a firm of Government contractors, 
and the society has instructed the Paisley branch to 
deal with the question. There is also some discontent 
with a Dundee firm as to fair wages, and also the night- 
shift system. These matters are also being dealt with 
by the society, the latter being to some extent settled 
by the firm, 


In the Lancashire districts there is little manifesta- 
tion of real improvement, generally speaking. Where 
anything like activity prevails it is mostly in special 
work, some branches of which are tolerably busy. But 
the generality of engineering shops are but indifferently 
employed, and orders for the most part come in slowly, 
and are not of great weight. Machinists are rather 
better off for work, but machine tool makers generally 
are only moderately supplied with orders, Boiler- 
makers are elackening off, with no prospects of a re- 
vival of activity in the near future. Locomotive 
builders are even more depressed than the other 
branches. The returns of the branches of the Amal- 
gamated Society of Engineers emphasise the general 
estimate of the bad condition of trade, for no fewer 
than 76 branches in Lancashire describe it as bad, 
while only 24 give itas moderate or improving. In 
the adjoining county of Cheshire things are equally 
bad in nearly all the districts. The Ironmoulders, on 
the other hand, seem to be somewhat better off for 
work in the Lancashire districts, though even with 
them things are by no means bright at the present 
time. In the iron trade there is manifest quietude, 
with a weakening tendency in prices. In the finished 
iron trade also business is slow, the makers’ orders 
being low, with no great weight of work in prospect. 
The same is true of the steel trade generally. There 
are no serious disputes in any of those branches in 
Lancashire, but in six or seven towns there are either 
disputes pending or in prospect, though not of a 
serious character. 





In the Birmingham district things continue quiet, 
business generally being limited in the iron and steel 
branches. In the six branches of the Engineers’ 
Society, five state that trade is bad, only one that it 
is moderate. Ironfounders are also badly off for work. 
Some of the local trades are fairly busy, but there is 
no pressure of orders in any branch of the staple 
trades of the district. There are no labour disputes of 
a serious nature in the district, nor are there any 
looming in the distance, in so far as present appear- 
ances go. But there are the same complaints of un- 
remunerative prices in most branches of industry. 
Those symptoms are depressing, for if there is no im- 
provement other symptoms may develop. 


The dispute on the north-east coast appears to be 
likely to be prolonged, unless the chief societies 
affected can interpose to bring about a settlement. 
The Amalgamated Society of Engineers have joined 
the Labour Conciliation Board of rt London Chamber 
of Commerce; their delegate was present at the 
annual meeting last week, and spoke in favour of the 
principles and policy of the board. The Boilermakers 
and Iron Ship Builders are always favourable to this 
policy, and so also is the Blacksmiths’ Society. It 
may be, therefore, that these unions will strive to 
bring the dispute to an end at an early date. 

It is stated that efforts are being made to obtain 
castings from Germany in consequence of the strike of 
the moulders on the north-east coast, as all shops are 
blocked in this country which are engaged, or supposed 
to be engaged, in supplying castings for the firms 
affected by the strike. ir once this is found to be 


successful, German castings will become a branch of 
oon a fact to be remembered by all concerned in the 
strike. 


The order for the discharge of a number of fitters at 
the Chatham Dockyard has been revoked, the men 
being temporarily transferred to another department. 
Progress is still being made in the arrangements for 
the eight hours, and shortly the whole will be com- 
pleted, and the men will be at work under that system. 
The questions affecting the engine-room artificers are to 
be dealt with at a conference in the course of a few 
days. It was intended to have been held before Whit- 
suntide, but Mr. William Allan was called away by 
sickness at home, and Mr. Howell arranged tor a 
postponement till he was able to be present. Mr. 
Penn, Mr. Mather, and other members will take part 
in the conference, with Lord Spencer, Sir Ughtred Kay- 
Shuttleworth, and an expert from the Admiralty. 

It appears that some opposition is to be organised to 
the new Factory and Workshops Bill of the Govern- 
ment. It falls short of the demands of the workers in 
some of the industries affected, but great pressure 
will be brought to bear in some branches against the 
extension of the provisions of the Acts in the direction 
indicated. In this connection the Home Office have 
placed the processes of brass mixing and casting in 
the schedule of processes described as dangerous or 
injurious to health. 

The eight-hours system seems to work well in the 
gas works at Leicester, as well as at the South Metro- 
politan. Mr. Coulson, of Leicester, states that the 
system has improved the health of the men, who are 
better able to perform their work, and that they would 
not consent to return to the old system. Mr. Livesey 
says that the company now holds no less than 40,000/. 
of the gas-workers’ savings, voluntarily placed in their 
hands, and further, that the short-hour system has 
been adopted by the Crystal Palace District Gas Com- 


pany. 





THE PHYSICAL INFLUENCE OF ELEMENTS 
ON IRON.* 
By Professor J. O. ARNOLD. 
Szction I.—HIstTorIcat. 


In the Journal of the Iron and Steel Institute, 1890, 
No. 1., page 38 et seg., appeared a most remarkable and 
important paper on the physics of iron by Mr. I’. Osmond, 
under the title of ‘On the Critical Points of Iron and 
Steel.” At the time it was read before the Institute, 
this communication, owing to its complicated nature, 
received but meagre criticism ; but on its deliberate per- 
usal by steel physicists, it revealed the fact that with 
consummate skill Mr. Osmond had, with the aid of the 
beautiful pyrometer of Professor Le Chatelier, installed 
an admirable apparatus which had brought into the 
region of practical observation the details of the hitherto 
crudely observed phenomenon known as the recalescence 
of iron, first observed (in 1869) by Dr. Gore, and sub- 
sequently somewhat more closely investigated by Pro- 
fessor Barrett in 1873. 

Mr. Osmond showed that there appeared to be three 
critical points or evolutions of heat on cooling a piece of 
very mild steel from a temperature of 1000 eae. Cent. 

1. A slight evolution of heat at about 850 Cent., Ar3.+ 

2. A very faint disengagement of heat at about 750 deg. 
Ar2 (this was regarded by Mr. Osmond as probably 
merely the retarded termination of the point AR3). 

3. A point Arl, at about 650 deg., which was almost 
absent in very mild steel, but became highly accentuated 
in steels high in carbon, and was, therefore, due to a com- 
bination of iron and carbon to form the definite carbide 
Fes, discovered independently by Sir F. Abel and Dr. 

uller. 

Mr. Oamond, however, attached comparatively little 
importance to the last named, and in hard steel decisive 
evolution of heat and to the molecular changes evidenced 
thereby, but advanced the startling theory that the point 
Ar3 marked the vital change-point of the passage into 
ordinary soft iron of an allotropic modification of iron 
(existing at temperatures above the critical point) of 
adamantine hardness. This alleged allotropic form Mr. 
Osmond named £ iron, to distinguish it from a or soft 
iron. It was further stated that the almost diamond 
hardness conferred upon tool steel when plunged at a good 
red heat into cold water was due, not to carbon, but to 
the presence of f iron, rendered stable at low tempera- 
tures on being suddenly chilled in the presence of carbon, 
the last-named element as such possessing a comparatively 
insignificant hardening influence. Ib was also proved 
experimentally that the greater the percentage of carbon 
the lower the temperature at which the change-point 
ARr3 took place, till in steels containing about 0.75 per 
cent. of carbon it became identical with or merged into 
the point Arl. : , 

Further, Mr. Osmond announced that an investigation 
made on a series of alloys containing special quantities of 








* Paper read before the Iron and Steel Institute. 

+The author has adopted in a modified form Mr. 
Osmond’s nomenclature, which, however, is too com- 
plicated for every-day work. The terms Arl, Ar2, and 
AR3 apply in this paper to the points, whether appearing 
as evolutions of heat on cooling or absorption of heat 
on heating, in the sense that the fall or riee of the pyro- 
meter is arrested, 
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the elements occurring in steel had verified Professor 
Roberts-Austen’s law that the influence of elements on 
iron is in accordance with the periodic law—that is to 
say, the smaller the atomic volume of an element 


atomic weight ); the greater its power 
specific gravity a 

of hardening, or, in other words, of retaining the cold 
metal in the condition of f or hard iron. 

Mr. Osmond, therefore, divided the elements into two 
groups, viz., first, elements the atomic volume of which 
was smaller than that of iron, and which, therefore, 
tended to harden the iron, owing to rendering stable its 
B modification. Second, elements of atomic volume 
greater than that of iron, and which, therefore, tended 
to produce a more or less complete change of the iron on 
cooling into the a or soft form. Table I. indicates the 
division of the elements into their respective groups of 
hardening and softening substances. 


Taste I, 


atomic vol, = 


Column I. Column II. 
Hardening or § Iron-Producing| Softening or a Iron-Producing 
Elements. | Elements. 


| Atomic Volume, Name. Atomic Volume. 


Carbon | ; | Chromium 7. 
Boron Be le | Tungsten : i 
Nickel ee . | Aluminium* .. 0. 
Manganese .. .£ | Silicon .. ‘ JX 
Copper my F Arsenic a 3. 

3. 

5. 


- 


| Phosphorus .. § 


Ison ..  ..| 2 | Sulphur 





* This element was not dealt with by Mr. Osmond. 
The elements in Column II, Mr. Osmond declared had 
an influence onemepne to that of annealing. 

As possible doubts might arise in the minds of steel 
metallurgists whether phosphorus really was one of the 
best elements to introduce be the purpose of producing 
soft steel castings, Mr. Osmond explained that where an 
element appeared to act in a manner contrary to the law 
laid down, such deviation must not be put down to any 
failure in the law, but toa perverse individual action of 
the element itself or the compounds formed by it. In 
further support of his theory, Mr. Osmond stated that 
the point Ar3 had been identified in a highly satisfactory 
manner with the appearance and disappearance of mag- 
netism in nearly pure iron respectively on cooling or 
heating. 

He also quoted the hardness and non-magnetic pro- 
perties of Hadfield’s manganese steel as an experimental 
proof of the accuracy of the theories enunciated. (The 
author understands that Mr. Hadfield himself will make 
a communication to the Institute with reference to the 
magnetic properties of his alloy. ) 

he abstract charm of the new theories caused them to 
be gradually accepted and taught by theoretical metal- 
lurgists, notwithstanding the fact that the authors of the 
hypotheses had entirely ignored the microscopic work of 
Dr. Sorby on the crystalline structure of iron and steel. 

It is satisfactory to note that such well-known metal- 
lurgists as Hadfield in England, and Professors Howe and 
Ledebur in America and Germany, refused to desert the 
standard of carbon. 

The first decisive attack on the 8 iron theory was made 
by the author at the meeting of the Institution of Me- 
chanical Engineers, convened to hear the first report of 
Professor Roberts-Austen on the work of the Alloys Re- 
search Committee appointed by the Institute. In opening 
the report, it was remarked that naturally iron and steel 
were the metals the alloys of which would be of most 
interest to members, but that the difficulties of obtaining 
commercial masses containing practically only one element 
were very great. Professor Roberts-Austen also adopted 
en bloc Mr. Osmond’s conclusions, after having experi- 
mentally verified some of them by means of an admirably 
designed autographic recorder. But he thought that the 
best method of absolutely proving them, would be to en- 
deavour to obtain experimentally hard allotropic modifi- 
cations of lead and silver as analogues, rather than to pro- 
ceed with the investigation on iron itself.* Upon this 
view the author made an uncompromising attack, and 
also pointed out that an autographic curve exhibited, 
which had been obtained irom a sample of steel of medium 
hardness, did not at all bear out the 8 iron theory. 

Taking for granted the accuracy of the opinion of Mr. 
Osmond and Professor Roberts-Austen, that the points 
Ar3 and Ar? were really one, the author put forward as 
a tentative hypothesis that the upper point marked a 
change from a plastic to a crystalline condition, not neces- 
sarily involving any allotropic change of the nature de- 
scribed by Mr. Osmond. In reply to this, Mr. Osmond 
stated that the crystallising point of iron had nothing 
whatever to do with the critical points Ars 1, 2, and 3, as 
it occurred above 900 deg. Cen:. On April 20, 1893, Pro- 
fessor Roberts-Austen presented to the Institution of 
Mechanical Engineers the second report of the Alloys 
Research Committee, and therein reiterated his asser- 
tion of the probable truth of the 8 iron theory. 
The author, meanwhile, had carefully studied during 
a period of over a year the critical points occurring 
in mild steel, and pointed out to the members of 
the Institution, as the result of his investigations, 
that the point Ar2 was not in any way connected with 
the point Ar3 inasmuch as it possessed altogether distinct 
properties, because—1. It was practically unaffected by 
the initial temperature from which the steel was cooled ; 
whereas, as Mr. Osmond had already pointed out, Ar3 

* Proceedings of the Institution of Mechanical Engi- 
neera, 1891, page 545. 


was distinctly lowered when the steel had been heated to 
a very high initial temperature. 2. That it was a truly 
reversible point, evolving heat during cooling, and ab- 
sorbing heat during heating at practically the same tem- 
— ; whereas, as previously pointed out by Mr. 

smond, the ce pm of heat due to the points Arl 
and AR3 invariably appeared at a higher temperature 
than the evolutions of heat taking place on cooling. 
From the facts that Arl and Ar3 possessed similar pro- 
perties, and that the former was known to be due toa 
chemical cause, the author suggested that Ar3 also might 
be proved to be of chemical origin, and put forward as a 
tentative hypothesis the possible influence of the element 
hydrogen, at the same time quoting the results of an ex- 
periment the details of which will be hereinafter given, 
which seemed to negative this view. He also quoted 
some experimental evidence he had obtained which 
strongly favoured the view that ARr2 was a physical point 
due to the passage of hot iron from a plastic to a crystal- 
line condition. (Further experiments confirming the 
views then expressed will be found in the present paper 
in the recalescence section.) At the same meeting Mr. 
Hadfield and the author both urged that the g iron theory 
had no foundation in fact, and that the phenomenon of 
the hardening of steel depended almost entirely upon the 
influence of carbon alone. In reply, Professor Roberts- 
Austen stated that Mr. Hadfield had not grasped the 
difference between mass hardness and atomic hardness, 
and that a mass may be very hard whilst its atoms are 
very soft, and vice versi.* Mr. Hadfield’s ignorance on 
this point is shared by the author ; and the illustration 
quoted by Professor Roberts-Austen to prove his enuncia- 
tion is absolutely without bearing upon the point at 
issue. He stated that some silver was so brittle that it 
would not roll, therefore its mass was hard ; but that 
nevertheless, individual crystals from the piece flatten 
easily, therefore its atoms were soft. 

It is obvious that the incapability of the metal in ques- 
tion to withstand the operation of rolling was due not to 
hardness in the sense used by Professor Roberts-Austen, 
but to a lack of cohesion between the facets of the 
crystals. 

r. Osmond, in reply to the author’s contribution to 
the discussion on the second report of the Alloys Com- 
mittee, admitted the accuracy of the author’s contention 
as to the existence of AR2 as a separate point, and stated 
that he had himself, previous to the author’s communica- 
tion, separated it from AR3 on finding that Ar2 was the 
point at which magnetism appeared and disappeared in 
iron on cooling or heating respectively.t Mr. Osmond, 
in a qualified manner, also admitted the possibility of the 
accuracy of the author’s determinations of the crystallis- 
ing point of iron, but stated that the experiments had 
really proved the existence of a third allotropic modifica- 
tion of iron, of unknown properties, which he proposed to 
call y iron. Mr. Osmond concluded his communi- 
tion with the remark that the result of the author’s re- 
calescence investigations had only furnished additional 
reasons to 8 iron theorists to maintain their views more 
——_ than ever. 

The author was pleased to note amongst the correspon- 
dence on the second report the sound general views ex- 
pressed by Mr, André Le Chatelier on the great influence 
of crystalline form on the properties of metals. 

At the present time, when applied science has just 
succeeded in gaining admission to the workshop, and is 
gradually commanding the confidence of the workman, it 
is of the highest importance that the faith of practical men 
in scientific guidance should not be shaken by the enuncia- 
tion of theories which are opposed to the results of every- 
day experience; neither should students of iron metallurgy 
be instructed in hypotheses which may place upon an 
erroneous basis the fundamental principles involved. 

After Professor Roberts-Austen’s reply to the dis- 
cussion on the second report, in which he expressed his 
great satisfaction at the extent to which the theories pro- 
mulgated by Mr. Osmond and himself were being taught 
in schools of metallurgy, the author felt that the time had 
come when the 8-iron hypothesis should be either experi- 
mentally demonstrated or disproved. 


Section II.—Cuemicat. 


The Line of Research.—The object of the research was 
to gain, if possible, decisive answers to two questions: 

I. Is the influence of elements on iron governed by the 
periodic law as enunciated by Professor Roberts-Austen ? 

2. Is there an intensely hard allotropic modification of 
the metal iron as stated by Mr. Osmond ? 

The author felt that the above problems could only be 
satisfactorily solved by a direct attack on the line unneces- 
sarily rejected by Professor Roberts- Austen on account of 
its difficulty, viz., by the preparation of a series of alloys 
of practically pure iron with decisive quantities (1 to 2 
per cent.) of the various elements. 

The difficulties which had to be encountered in obtain- 
ing the series above mentioned in sound ingots of com- 
mercial dimensions, and capable of being cleanly rolled, 
were of course considerable. 

a. On account of the very high temperature it was 
necessary to maintain for several hours to reduce appre- 
ciable weights of nearly pure iron to a perfectly fluid 
state. 

b. The neni of introducing in a pure form all the 
elements required. } 


* Proceedings of the Institution of Mechanical Engi- 
neers, 1893, page 187. 

+ Professor Roberts-Austen, in his second report, 
ignored the existence of the point AR2. 

t In this matter the author is greatly indebted to Mr. 
Hadfield, who cheerfully sacrificed some of his most 
treasured alloys and pure metals on the altar of this re- 





search, 


ce. The manufacture of large crucibles sufficiently re- 
fractory to withstand the highest temperature obtainable 
by the combustion of coke in air, and at the same time 
of such a composition as to throw only traces of im- 
— into iron at a temperature of about 1700 deg, 
ent. 

d. The difficulty of avoiding the introduction of oxygen 
into some of the alloys, the result of such introduction 
being red-shortness in the rolls. 

The means by which the above difficulties were finally 
overcome form an interesting chapter in practical steel 
metallurgy, but they are not connected in detail with the 
present paper. ‘The first point to be decided was to 
select the purest obtainable iron as a base for the pre- 
ration of the alloys, and the brand known as ‘‘ Little 
.»” which is obtained by the Lancashire hearth process 
from mottled iron smelted from middle bed Dannemora 
ore, was finally selected. The average analysis of this 
material was found to be as as follows: 

Carbon = ie “i do on 0.03 
Silicon iv » ra pA y 
Manganese ... 

Sulphur y ie 

Phosphorus ... be an 36 

Iron and oxygen by difference ... 

The ingots, weighing 25 lb. each, were cast about 2 ft, 
6 in. long and 1} in. square, in stout iron moulds, so as to 
set very quickly, and thus prevent any possibility of 
liquation of any portion of iron richer in the alloying 
element than the main body of the ingot. The alloy of 
sulphur and iron, which, of course, would not roll, was 
cast in dry composition moulds in four bars 12 in. long 
by 14 in. in diameter, all run from the same head. For 
comparison with the tests obtained from the sulphur 
alloy a corresponding mould of the nearly pure iron was 
cast. All the ingots and bars were perfectly sound, 
owing to the addition of one-tenth per cent. of pure 
aluminium to the contents of each crucible shortly before 
casting. The standard of purity aimed at was, carbon 
not to exceed 0.1 per cent., silicon not to exceed 0.05, 
manganese not to exceed 0.1, sulphur and phosphorus 
each not to exceed 0.02 per cent. It will be seen that the 
above standard was obtained in nearly every case; all the 
ingots were rolled from 1} in. square into 1 in. round bars. 
The latter were in every case clean and sound. The 
analyses and specific gravities of the alloys obtained are 
set forth in Table II. 

It is extremely unfortunate that it was not found pos- 
siblein thecase of themanganesealloy to prevent the passage 
into the steel of silicon from thecrucible. At first, also, 
the unavoidly high carbon (0.17 per cent.)in the chromium 
alloy was a cause of regret, but, as will be seen later, its 
presence turned out to be very instructive. 


TaBLe II.—Table Showing Chemical Compositions and 
Specific Gravities of the Alloys. 

The analyses were made on drillings taken from the centre of 
each bar. 

The results are stated to the nearest ,},, per cent. 

The specific gravities were determined by weighing in air and 
pened polished blocks of the normal alloys1 in. long by § in. in 

iameter. 
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* It is interesting to note that the sulphur has eliminated every 
trace of manganese. 

+ This was selected as a standard of pari for the alloys, 
and will be hereinafter referred to as the carbon alloy, 


It will be observed that boron, the element which Mr. 
Osmond and Professor Roberts-Austen classified as next 
to carbon in its 8 iron-producing pone is absent from 
the list. The evidence upon which it was assigned so 
prominent a position in the column of alleged hardening 
elements was, in the author’s opinion, of the most trivial 
and unsatisfactory nature. A button of iron weighing 
about 4 grammes was electrically fused in vacuo with 
fragments of diamond boron. On this insignificant piece 
of metal recalescence tests were carried out, but appa- 
rently no attempt was made to prove analytically that it 
really contained combined boron. Mr. Osmond found 
that the point AR3 was distinctly lowered, and hence con- 
cluded that the action of boron on iron was similar to 
that of carbon. To properly investigate this point the 
author prepared several ounces of crystalline boron by 
maintaining for eight hours at an intense white heat a 
mixture of pure metallic aluminium and boron trioxide 
placed in a large graphite crucible. The crystals obtained 
readily scratched glass and alloyed with platinum ata 
red heat, forming fusible globules of the boride of that 
metal. On analysis, however, the crystals proved to con- 
tain 14.6 per cent. of aluminium. Two and a half ounces 
of these crystals were packed in a thick paper cartridge, 
and were saturated with a readily decomposable hydro- 
carbon oii, to produce at the moment of addition a non- 
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oxidising atmosphere. The closed cartridge was added to 
9 lb. of the nearly pure iron in a perfectly fluid condition, 
and the cover of the crucible quickly replaced. In ten 
minutes the ingot was cast, and was subsequently rolled 
into a bar. On analysis, large weights of the drillings 
failed to give any qualitative evidence of the presence of 
boron. The paper and oil of the cartridge had raised the 
carbon to 0.12 per cent., to which percentage the mecha- 
nical, microscopical, and recalescence tests made on the 
bar corresponded. In brief, boron does not alloy with 
iron, ab any rate with conditions under which carbon, 
and even the volatile elements, arsenic, a and 
sulphur, combine with avidity. The boron which should 
theoretically have been present in the bar obtained was 
1 r cent. 
; he author naturally planned this investigation on the 
lines he has for many years advocated for iron and steel 
researches, namely, correlation. The sections embodied 
will be found to be chemical, mechanical, microscopical, 
and physical. It will also be seen hereinafter that in 
several cases the results obtained by any three of the 
methods would have been incomplete, and likely to lead 
to inaccurate conclusions, in the absence of the facts 
revealed on investigation by the fourth line of observa- 
tion, 
Section III.—MrcnHanicat. 


Definitions.—In an investigation like the present one, it 
is of the greatest possible importance that the various 
tests should be strictly comparative. For instance, in a 
recent important research the correlation of the micro- 
scopical and mechanical tests was rendered almost value- 
less from the fact that the latter were made on 1-in. round 
rolled bars, whilst the former had reference to }-in. 
square hammered bars. 

Also when pieces of the same metal, after being sub- 
jected to varying thermal treatment, are under examina- 
tion, it is necessary that the definitions of the various 
treatments wee should be explicitly stated. They are 
as follows: Throughout the present paper the term 
‘*normal” has reference to the rolled bars raised to a 
temperature slightly over 1000 deg. Cent., and then 
allowed to cool in air, so as to re-crystallise the alloy and 
obtain the structure free from any possible crystalline 
distortion which may have pcan: | during the rolling, if 
during the last pass the temperature of the bar had fallen 
below 750 deg. Cent. 

The term ‘‘ annealed” has reference to bars heated (in 
a covered cast-iron box packed with a mixture of white 
sand and fireclay) on the bed of a reverberatory furnace 
to a temperature slightly over 1000 deg. Cent. for 72 
hours, and then allowed to cool in the luted furnace, so 
as to he capable of being handled in about an additional 
100 hours. 

The term ‘‘ hardened” has reference to bars quenched 
out in a considerable volume of fresh cold water from a 
temperature slightly exceeding 1000 deg. Cent. (See 
further details under ‘‘ Bending Tests.”) 

The author has previously pointed out* the existence of 
two kinds of hardness, to which he applied the terms 
‘‘brittle” (or inter-crystalline) hardness and “‘ abrasion ” 
(or molecular) hardness. Metals possessing brittle hard- 
ness may be quite soft under the drill, and yet break 
quite short under the influence of a sudden shock. A 
metal possessing abrasion hardness resists the attack of a 
= but is also very liable to snap under the impact 

st. 

In the present investigation the hardness assumed by 
the various alloys under the most favourable conditions, 
for the retention of the iron in its alleged 8 form (viz, 
when quenched out in cold water from a temperature 
over 1000 deg. Cent.), was measured in two ways: 

1. By bending quenched bars 5in. long and § in. in 
diameter in a steel block over a radius of ;'; in. 

2. By compressing small quenched blocks of the alloys 
0.564 in. in diameter by 1.13 in. long.t 

The whole of the test-pieces used throughout the research 
were machined from the centres of the original inch bars, 


so as to exclude the possibility of the results being inter- | cold 


fered with by external oxidation effects. This precau- 
tion was more particularly necessary in view of the pro- 
longed heating indispensable to obtain the maximum 
annealing effect. 

Tensile Tests.—The tensile tests were made on a 50-ton 
Wicksteed single-lever machine. The diameters were 
read off to 445 in. The elastic limits given are the per- 
manent set points taken with a pair of finedividers. The 
results obtained from the normal alloys are embodied in 
Table ITI. 

Consideration of Results.—It will be seen at a glance 
that, without exception, the alloys are harder than the 
pure iron, which exhibits remarkable ductility. The 
unique effect of carbon will also be noted. e man- 
ganese test is not of much value as a measure of the effect 
of that element upon iron, owing to the large amount of 
silicon present. It is probable that, in the absence of 
silicon, manganese would group itself with chromium and 
tungsten in their comparatively small reduction of the 
ductility of the iron. Another point worthy of attention 
is the utterly different effects upon the iron of the two 
closely related elements, arsenic and phosphorus. 

The behaviour of the sulphur alloy (which must be 
compared with the test of the iron as cast) constitutes 
perhaps the most remarkable feature of the Table. A 
point of some practical interest will be found in the com- 
parative tests of the iron as cast and after rolling. A signi- 
ficant fact is recorded with reference to copper. This 
element, the atomic volume of which is practically identi- 

* Proceedings of the Institution of Mechanical Engi- 
neers, 1891, page 585. 

The bars and blocks before quenching were heated 
under a covering of lime on the floor of a cupelling muffle. 





Test bars 0.564 in. in diameter 


TABLE III.—Taste or Tensite Tests ON THE NORMAL ALLOYS. 


(0.25 in. area) and 2 in. parallel. 









































Total Im- 
Special purities | Elastic |Maximum] Elon- /Reduction 
Alloy. Hewenk Carbon. | Iron. /(including| Limit. | Stress. | gation. | of Area. Remarks on Fracture, &. 
Carbon). 
per cent. | per cent. | per cent. | per cent. | tons sad tons — per cent. | per cent. 
sq. in. eq. in. , 

Iron* 99.87 0.04 99.87 0.13 14.39 21.77 47.0 76.5 (Fine grey gaenhee, silky edges, 
cu i 

Carbon* . 1.85 1.35 98.21 0.44 46.53 57.50 5.0 5.6 Finely crystalline. 

Nickel* 1.51 0.11 98.19 0.30 22.45 26.80 35.3 62.0 Fine grey granular, ragged silky 

ges. 

Manganese*| 1.29 0.10 98.17 0.54 22,72 $2.16 35.0 65.0 Fine grey oe. silky edges, 
cup ’ 

Copper* . 1.81 0.10 97.90 0.29 30.80 34.80 30.5 62.2 Ditto. 

Chromium * 1.10 0.17 98.62 0.28 19.75 27.18 40.0 72.1 Ditto. 

Tungsten*..| 1.41 0.08 98,29 0.30 20.00 27.24 42.5 76.6 . Ditto. 

Aluminium*; 1.85 0.08 97.99 0.16 17.00 27.04 35.0 63.7 Pieee i crystals drawn from 
shoulder. 

Silicon* 1.94 0.08 97.77 0.29 20.40 31.68 86.0 62.4§ |Almost rectangular, otherwiee 
same as above. 

Arsenic* . 1.57 0.04 08.27 0.16 17.75 27.10 28.5 84.1 25 per cent. grey granular, 75 per 
cent. crystals. 

Phosphorus+} 1.36 0.07 98.47 0.17 28.98 28.98 0.0 0.0 Large crystals. 

Sulphurt .. 0.97 0 08 98.85 0.16 2.54 2,54 0.0 0.0 Bright granular. 

Iront | 99.82 0.08 99.82 0.18 14.28 20.08 16.0 33.8 Coarse and pale grey in colour. 








* Test-pieces from rolled bars. t 
§ Approximate only, owing to the test-piece 


TABLE IV.—TasBie or 


Test-pieces from cast 


bars. ¢ Exclusive of carbon. 
being almost square at the point of fracture. 


Cotp Beypine TESTS. 


Test bars 5 in. long, j in. in diameter, bent over a radius of ,', in. 
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cal with that of iron, should, according to the periodic- 
law theory, have little or no effect. It has, however, 
considerably hardened the iron, much more so than nickel, 


which is alleged to rank next to carbon in hardenin 
power. Fi iy, the effect of phosphorus, which should, 
theoretically, have a softening influence, owing to its 


eee capability of producing a iron, speaks for 
itself. 

Bending Tests.—The results obtained by this method 

are very important in their bearing on the special sub- 
jects of this research, inasmuch as in the hardened bars 
exist the conditions most favourable for the detection of 
the alleged influences of the elements in retaining the 
iron in one or the other of its supposed allotropic modifi- 
cations. The masses of the alloys used were small; they 
were raised to a temperature far above all the critical 
points, and they were quenched out with great rapidity 
in a large volume of unaired cold water in the following 
manner: The test-bars were raised to an incipient white 
heat (about 1100 deg. Cent. )+ in a cupelling muffle. A large 
bucket of cold water (renewed for each bar) was supported 
near the mouth of the furnace, and the pieces were 
plunged into the water and retained in rapid motion till 
The temperature of immersion was certainly over 
1000 deg. Cent. The figures obtained are set forth in 
Table IV. 
It is a remarkable fact that the three hardened bars 
sup) d to contain elements more or less powerful 
in their B-iron producing properties have all bent double 
without any sign of fracture; the manganese-silicon 
“7 being, however, remarkably stiff. 

The failure of the chrome alloy may be attributed to the 
hardening influence of most of the comparatively high 
percentage of carbon present being retained by the in- 
fluence of the chromium in the hardening form, as the 
normal bar bent double with ease. 

The silicon alloy, though bending double without any 
sign of a flaw, ranked next in stiffness to the manganese- 
silicon bar. 

Curiously enough, when the three elements supposed to 
be most efficient in producing a or soft iron were reached, 
the bars began to break ; only one giving any angle at all. 
The arsenic alloy presents a faint resemblance to carbon 
steel, inasmuch as the normal alloy answers distinctly to 
the influences of hardening and annealing. Thealloys of 
hosphorus and sulphur are hopeless—a thorough anneal- 
ing having in no degree altered their objectionable pro- 
perties. 

The process of annealing has considerably increased the 
ductility of the iron as cast. 

It was not thought worth while to put the carbon _ 
through this test, its properties being obvious and w 





*Mr. Osmond even went so far as to assert that in the 
presence of phosphorus iron was incapable of assuming 
any but the soft or a form. 

? The temperature was approximately measured by 
melting buttons of silver and copper. 











pati 5 Bending Angles. 
; purities olume te on Dee 
Alloy. a Carbon. Iron. dnoluding|ot Special : 
| Carbon). | Element. Hardened. | Normal. | Annealed. 
| per cent. r cent. | per cent. per cent, deg. | deg. | deg. 

Iron* .. * Pe90.87 ” 0.0 | 99. 0.12 7.2 180 unbroken | 
Nickel* as 5 1.51 0.11 } 98.19 0.30 6.7; 180 a 
Manganese* .. aml 1.29 0.10 | 98.17 0.54 6.9} 180 
Copper* .. ..| 1-81 0.10 97.90 0.29 7.1 a 
Chromium*.. ..| 1.10 0.17 | 98.62 0.28 7.78 108 broke | 180 unbroken 
Tungsten* .. ..| 1.41 0.08 | 98.29 0.30 9.6§ 180 unbroken | a 
Aluminium*., = ..| 1.85 0.08 | 97.99 0.16 —10.5§ 180°- ,, | 
Silicon* 1.94 0.08 | 97.77 0.29 11.25 180: ~ +9 + 
Arsenic* .. 1.57 0.04 | 98.27 0.16 13.2§ 29 broke | 180 cracked 180 unbroken 
Phosphorus* 1.36 0.07 98.47 0.17 13.5§ ” | +o broke 
Sulphurt 0.97 0.08 98.85 0.16 15.7§ @ ws } on 
Iront .. 99.82 0.08 99,82 0.18 7.2 125 cracked | 180 unbroken 

* Test-pieces from rolled bars. t Test-pieces from cast bars. t Alleged hardening elements, § Alleged softening elements. 


known. A very small bending angle would have been 
obtained from the normal bar slightly increased by 
— and the hardened bar would not have bent 
at all, 


(To be continued.) 





MitcuE. Lisrary.—An interesting little guide to this 
admirable imstitution has just been issued by Messrs. 
David Boyce and Son, Glasgow, from which we learn 
that there are 98,000 volumes in the library, and that 340 
current magazines, &c., are received. The library was 
the gift of a Glasgow merchant in 1874, and since that 
time it has been steadily gaining in value and influence. 
Now three special collections bulk large—the poets of 
Scotland, the Glasgow collection, and examples of early 
Glasgow printing. There can be no question of the utility 
of the library and the encouragement it suggests in the 
movement for the adoption of the Free Libraries Act. 





AN Eirret TowER IN CoPENHAGEN.—It has been de- 
cided to build a tower, on somewhat similar lines to the 
Eiffel Tower, in a park outside Copenhagen, on an elevated 
spot, from whence there will be an exceptionally fine view 
over Copenhagen, the surrounding picturesque country, 
the Sound, and a long distance into Sweden. Ib will be 
built exclusively of iron and steel, and the foundation 
will be cement concrete. The height will be considerably 
more modesd than the towers of Blackpool and Paris, viz., 
only 430 ft., but then the locality is some 90 ft. above the 
level of the sea. The diameter of the base will be 160 ft., 
and there will be three platforms, at respectively 100 ft., 
200 ft., and 359 ft. The lowest platform will rest on a 
structure of the shape of an even 16-sided pyramid, 
and will itself be octagonal, each side being 46 ft. ; this 
platform will have in its central portion an octagonal 
pavilion, for restaurant, &c. In the upper portion of this 
pavilion will be access to staircase and elevator to the 
sneer platforms. The access to the lower platform will 
be y two staircases and two elevators; the capacity of 


the latter will be about a dozen passengers each, and their 


maximum 8 ft. per second. It has not yet been 
decided whether they will be worked by hydraulic power 
or electricity. The second and third platforms will also 


be octago fitting into circles of respectively 54 ft. and 
31 ft. in diameter. These will have stone floors, and the 
access to them from the lower platform will be by means 
of two staircases, and two 8-passenger elevators, round 
which the staircases are placed. The top structure, which 
will be double, will, in its lower portion, be 19 fb. in dia- 


1] meter and 31 ft. high; 10 ft. above the third platform 


there will be a floor, intended for mili and other ob- 
servations. The upper portion will be 9 ft. wide and 
16 ft. high, and there will here be oar a powerful 

be lighted by elec- 
The cost 


electric light. The whole structure wil 
tricity, but gas will also be laid on as a reserve. 
is calculated at 600,000 kr., or about 33,000/, 
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t of the bed. Underneath the plates is a shallow rectangular 

a ENGINEERING” ILLUSTRATED PATENT seve cistern, supplied with omer from a reservoir. The top of 
RECORD this cistern is open at three of its angles, so that the water by 

° its exposure to the air and its evaporation at these parts is re- 


Compitzep By W. LLOYD WISE. ee 
J SOT ae 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPEIFIOATIONS a) eee 
UNDER THE ACTS 1888—1888. 

The number of views given in the Specification ts stated 
in each case ; where none are mentioned, the is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics, 

Copi. Specifications may be obtained at the Patent Office 

ranch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date the advertisement of the povptonce of &@ complete 
spect is, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
advertisement of the ance of a complete specification, 
ive notice at the Patent O of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 
GUNS, &c. 

9450. W. Mansfield, Wolverhampton. Staffs. 
Firearms, (26 Figs.) May 11, 1893.—This invention relates to 
lock mechanism for firearms, A second sear C is employed, 
serving to lock the main one A, and to intercept the tumbler B, 
the sear C being provided with means for intercepting the 















































duced in temperature. The level of the water is maintained at 
such a height that it is just in contact with the under-surface of 
the bottom plates, and the exact level is maintained by a weir 
and overflow pipe. (Accepted March 14, 1894). 


tumbler before the main one engages its bent in the latter and is} 8437. J. _ ant. M. Tregenia ey 
locked. To intercept it the sear C engages in a recess in the} Cornwall. wouaeer pa —_ = TE Fh oe 
tail of the tumbler B, on the axis of which the hammer of the — als deen and cannes ~ susldien & puteent ms > be , 
gun is mounted and it locks the main sear by. means of a lug c adapted to be sohalad ‘hetwene ar in contact with upper an d 


> = ea engaging © hook on the latter, (Acseptel lower shoes h, g ee being driven from a central shaft | ; 
b 


March %8, 1 d by arms k carried by the latter. The lower shoes g are fixed in 


MINING AND METALLURGY. 

10,137. F. A. Willett, London. Temporary Sup- 
ports for . (@ Figs.) May 20, 1893. —The object of 
this invention is to supply means of supporting the roofs and 
sides of t Is, the arrang t being such that excavation 
and construction may be carried on continuously with the aid 
of practically unskilled labour; the necessity of a top advance 
gallery being also rendered unnecessary. The arrangement 
consists of a series of telescopic supporting bars C, C', which 
when placed together form the shape or configuration of the 
desired excavation, These bars are supported by frames carried 
on telescopic foot-blocks B, B', and capable of being raised and 
lowered and of being ad d or withd ired. Thi 








r mn as e 

supporting frames are used in ne each capable of wee | 
le 

d 


separately lowered on to an independent rail section, whic 
in turn is capable of being advanced as required. The secon 


wy, oo 








extending towards the centre of the apparatus, ani 
able. (Accepted March 28, 1894). 


RAILWAY APPLIANCES. 


ys. (5 Figs.) May 16, 1 














. ~N Peat of 
vertical frame of a pair is raised by screw pressure until 
practically taking the entire pressure at ¢ particular 
point. e first frame is slackened until clear of the tele- 
ve bars and resting upon it@ rail. It is then advanced 
and again raised so as to take ia its turn practically the entire 
pressure, when the second support is lowered on to its inde- 
a rail and advanced to a position close to that of the 

, the carrying rails being also from time to time advanced, 
and the framework corcying the screws or lifting devices bein; 
also advanced. The evens 6 supporting bars are provided wi 

jecting pieces nest which hydraulic power can be applied 
‘or the pu of putting them forward into the earth to be 
excavated, the strain of this forward motion being eventually 
taken up pen that portion of the tunnel already completed. 
(Accepted Ma 


rch 28, 1894). 
9085. 8S. Meredith, Tipton, Staffs. Puddling Fur- 
maces. [5 Figs.) May 6, 1803,— object of this invention is 
to cool the bedplates of puddling furnaces, and to enable them 

















sides of the pan, so that they can move vertically, but cannot 
rotate with the ring. In the bottom of the pan is an aperture 
through which the amalgam can be discharged, and near the top 


this pipe | 4n u ; 
is » pipe through which the water can be ed ter on and venahalion from every part of the ship communicated with 


bell, and thus prevent the water up inside the casings and 
sand into the axle ee and the wheels from 
churning up the water. To provide for any leakage of air from 
the casings, an air pump is placed on the carriage, and is adapted 
to be actuated by the machinery which drives the latter. The 
casings are brought down as close as possible to act as guards, and 
to remove obstructions from the rails, and they are also pro- 
vided with sharp edges. Motion is communica‘ to one of the 
ie axles through a worm and wormwheel. (Accepted March 28, 


9223, J. A. Craven, Broomhall, and T. Foster, Dar- 

effield. way Vehicles. [2 Figs.) May 9, 
1893.—This invention consists in centre coupling buffers, so that 
when vehicles are connected sages they are locked without 
slack. A movable vertical coup! ete guide a, with side slot- 
holes b to receive the carrying pin d is introduced, this guide being 
secured to the lower part of the central buffer E by a pin F. The top 
part of the coupling-pin and guide are held together by the 
carrying pin, so that they can, after the vehicles are coupled, be 
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both moved in the direction required. To actuate the coupling- 
pin and guide two screws J, K are used, one of which has one end 
secured by a pin J between lugs directly behind and on the buffer 
head, the other being secured by the carrying-pin d passing 
through it and the guide. These screws are formed one with 
right and the other with left-handed threads, and are connected 
together by a nut m, to which is fixed a lever, by which it can be 
turned, thus peeing the couplivg-pin and guide in the direction 
required, and making the coupling tight. (Accepted March 28, 


894). 
STEAM ENGINES AND BOILERS. 

970. T. M. Rymer-Jones, London. Heating Forced 
Draught. [1 Fig.) January 17, 1893.—This invention consists 
in utilising the waste heat from the funnel A of steamers, by 
means of a jacket B around the funnel, with a fan C for forcing 
the draught through the furnaces, and pipes D leading from the 
different parts of the vessel into the jacket for ventilating. When 
the forced draught is required, the fan C draws a downward 


A 


current through the jacket B passing over the heated surface of 


recesses in the bottom of the pan @ of the apparatus, and , 
the funnel, at the same time drawing the foul and heated air 
awe: evelied eden, and Sa spots shove ope Sree iy oe by means of Ln gr D from all parts of the ship. When the forced 


draught is not required the fan C can be stopped and the heat 
from the funnel with damped-down furnaces is sufficient to cause 
ward draught through the jacket, setting up a system of 


through the pipes D. (Accepted March 21, 1894), 

8855. W. Geipel, London. Steam Boilers. [4 Figs.] 
May 3, 1893.—This invention relates to the setting and working 
of steam boilers, The gases enter into the main flue after having 


Rail- 
ou a ee ee ane nate wean ie sea- d through the internal flues and underneath the boilers, 


the main flue from any of the boilers. A return 


1 . In order to permit of the movements of the mpers closin, r : 
poo a wletivety with the legs etna at the same time prevent the | flue is provided by which the gases pass from the main flue by 
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the economiser along the sides of each boiler to the chimney. 
Thus the gases from the furnaces unite in the main flue, and 
thence pass together round the sides of the whole battery of 
boilers, so bend pe of the heat of the gases from those which are 
in use is uw to heat the boilers which are not in use. (Ac- 
cepted March 28, 1894). 


UNITED 'BNTS AND B. 
Descriptions with ilustrations of inventions parontad tthe 


to expand and contract by - A Semgesniane, without in- | entrance of water between the legs and the castings, a stuffing-box tates of America from 1847 to the present time, and 
4 e 


terfering with the continuity of 


bed is formed of | and packing gland are formed in each of the latter, the lower ends reports of trials of patent law cases in the United rea re Ae 








@ series of removable plates, the ends of which rest on rebates | of the legs being made vertical to permit of their application. By | consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
street, Strand. 


formed at the edges of the fixed plate constituting the marginal! making the casings air-tight, they act similarly to a diving 
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NORMAND’S PATENT. 


FEED HEATER.| FILTER “sss? 


Actual Results of Official | Sizes varying from 300 to 13,500 I.HP. 


Trials have shown . saving Extremely Simple & Light. 
in Coal Consumption of 
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207, a 
wore = soo |RELIEF VALVES 


For Insuring Complete Compression of Steam 
at End of Stroke, 





Illustration shows Heater weighing 











715 lb., and capable of Heating Heating Piston and Ports and greatly 
74 tons of feed-water per hour. Reducing Steam Consumption. 
FOR PARTICULARS APPLY- ee a 





LESLIE S. ROBINSON, 28, Victoria St., WESTMINSTER, S.W. 
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PLATE BENDING “ROLLS. 
PATENT LT [IRON CUTTING MACHINES and other SHIPBUILDERS’ TOOLS 


SEE LAST WEEK’S ADVERTISEMENT FOR CAMERON PUMPS. > 
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JNO. BIRCH & CO., Liuitep, 


MERCHANTS AND ENGINEERS, 
10 & 11, QUEEN STREET PLACE, LONDON, EC. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 














Purchase, Inspect, and Ship Material Estimates, Plans and Specifications 
and Machinery for Engineers and submitted for all classes of Machine 
Contractors abroad, and act as Home Tools, Machinery, Sea-going and River 
Agents for Foreign Dockyards, Steamers, Barges, Dredgers, 

Arsenals, Railways, Engineering Rails and Rolling Stock provided to 


By the Pi : , . 
y the Pioneers Shops, Foundries, &e, Main Lines. 


_ of the Industry. 


ABOVE NEW PAMPHLET, POST FREE, 
FROM THE Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


Lancashire Patent Belting and Hose Co., 
MANCHESTER. - CORRESPONDENCE INVITED. 


Monthly Prices Current of Engineering Material mailed free on application, ™ 
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THE SINKING AND EQUIPMENT OF 
SHAFTS.—No. VI. 

The Disposal of Water.—Water in sinking is 
almost invariably met with to a more or less extent, 
and its occurrence, even in small quantities, con- 
siderably increases the difficulties and cost of sink- 





hour, it can be wound up in a kibble or bucket, 
provided the depth is not very great ; but even the 
lifting of this small quantity is a slow and laborious 
process, since so much time is absorbed in the filling 
of the bucket at the bottom, its winding up, and 
its discharging at the surface. Take, for instance, a 
kibble or bucket whose capacity is 360 gallons, the 
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difficulties and expenses are very much intensified, | average, be as hereunder, viz. : 


and in many instances they assume very serious | ; Min. Sec. 
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entrusted with the work. When the volume of tal ed ARSE 
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Assuming the volume of water to be disposed of 
to be 2000 gallons per hour, the kibble would have 
to make, in round numbers, six ascents, which 
would occupy 36 minntes out of every hour, leaving 
only 24 minutes or two-fifths of the time for the 
raising of the excavated material, without making 
any provision for contingencies and interruptions 
arising from various causes, such as winding up and 
lowering down the sinkers at the change of shift, or 
when blasting operations are to be carried out. 

When the quantity of water is very small, it is 
baled with buckets into the ordinary sinking kibble, 
and raised sometimes with the excavated material, 
snd sometimes separately. The capacity of an 
average-sized kibble is 27 cubic feet, or 1 cubic 
yard, or 170 gallons of water, so that it is apparently 
incapable, on account of its limited dimensions 
alone, discarding for the moment the question of 
the time absorbed in its filling, of being of much 
use in the raising of any considerable quantity of 
water. 

A convenient type of water-kibble is that illus- 
trated in section and plan in Figs. 78 and 79. 
It consists of a cylindrical tank, the sides of 
which are made of j-in. boiler plate, and its 
bottom of ?-in. plate. It is provided with two 
hand pumps operated by levers fixed externally 
to the extremities of a shaft carried through 
the sides of the tank in stuffing-boxes. When 
the tank rests on the bottom of the shaft, it 
is filled with water by the aid of the two hand 
pumps, and after it has been wound up and landed 
on the lorry or travelling jetty at the surface, the 
outlet valve is opened by means of the lever shown 
in the section, Fig. 78. By this arrangement the 
time and trouble occupied in baling the water with 
buckets are entirely avoided. An ingenious device 
of a water tank has been introduced by Professor 
xalloway in the sinking of the Llanbradach shafts. 
It is a pneumatic water barrel, consisting. of a 
cylindrical tank of sheet iron 4 ft. 2 in. in diameter 
and 8 ft. high, closed at the top, and provided with 
an accessdoor carefully screwed down so as to beair- 
tight. Its construction will be apparent from Figs. 
80, 81, and 82. At the bottom it is provided with 
a valve resting on a planed seat, having a circular 
opening 18 in. in diameter. The valve is of the 
ordinary Clack pattern, faced with leather, cupped, 
and held in position by a wrought-iron hoop. 
Attached to the valve is a spindle having its lower 
extremity turned into a ball, held loosely in a 
corresponding socket, and passing through two 


so that when it is lifted its movement is 
held in guide. At A, Figs. 80 and 81, which is the 
extremity of a pipe passing through the side of the 
cylinder upwards into the tank to within an inch of 
the top, there is the one half of an instantaneous 
coupling, similar to that employed in effecting the 
connection of the vacuum brake on a railway train. 
On the outside a glass gauge is fixed to indicate the 
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height of the water within the tank, when it has 
reached that level. The glass gauge and instan- 
taneous coupling are protected by an angle-iron 
guard, as shown in Figs. 80, 81, and 82, so as to 
shield them from damage by any object with which 
they might come into contact. When the pneumatic 
barrel is in use it is lowered until it rests on the 
shaft bottom, with its lower end immersed in water. 
The instantaneous coupling of a flexible hose, 2} in. 
in diameter and 30 ft. long, provided with a stop- 
cock, is then attached to the coupling at A, through 
which the air within the cylindrical tank is exhausted 
by means of an engine at the surface, the steam 
cylinder of which is 10 in. in diameter and 20 in. 
stroke, actuating tandemwise an air pump 14 in. 
in diameter, which produces a vacuum equivalent 
to a column of mercury from 20 in. to 22 in. high. 

The attendant watches the water rising within 
the barrel by the gauge glass, and immediately it 
has attained the necessary height the stopcock is 
closed, the hose is detached, and the barrel wound 
up. After it has reached the surface, it is lowered 
on to the water trolley, and the outlet valve is caught 
on a conical block of wood, whereby it is emptied 
cf its contents. 

The time occupied in its filling is 30 seconds, 
and it is emptied within the same time, the remain- 
ing manceuvres occupying from 15 to 2 minutes. 
By this arrangement as much as 7500 gallons per 
hour has been got rid of, the sinking at the time 
progressing at the rate of four yards per week, and 
when the quantity of water given off was 5000 
gallons per hour, the rate of sinking was five yards to 
5% yards per week, while the greatest progress in 
the same ground was 64 yards per week with only 
500 gallons of water per hour. 

A common arrangement of water kibble is that 
shown in section and plan in Figs. 83 and 84. Itcon- 
sists of a plain cylindrical tank, providedat its bottom 
with a hinged flap valve, which opens immediately 
the tank comes into contact with the bottom of the 
shaft to admit the water, and when it reaches the 
surface and is lowered on to the lorry a similar 
action takes place to discharge water, the valve in 
both instances being lifted by the projecting stud 
shown in section, Fig. 83. 

It frequently happens, in sinking in the coal 
measures, that the bulk of the water is crop or sur- 
face water, issuing through the pores and fissures 
in the strata, within a shallow depth from the sur- 
face, and that the ground thence downwards is 
comparatively dry. In such case, if the water can- 
not be kept back by the walling, every effort should 
be made to intercept it by the aid of garlands, and 
to provide, at as high a level as practicable, a lodge- 
room or sump for its reception, to which end 
advantage should be taken of the formation of the 
strata, in which beds of under-clay or fireclay very 
often occur, which in themselves constitute water- 
tight layers capable of effectually arresting any 
downward percolation. The water may be pumped 
up from this sump by a steam pump of a portable 
pattern, such as the Worthington, Cameron, or 
Tangye type, supplied with steam carried down in 
pipes from the surface. 

A simple and convenient mode of providing such 
a sump or lodge-room is to drive a gallery straight 
out from the shaft in the direction of the dip of the 
strata, and to drive out at right angles from that main 
gallery a number of embranchments in the manner 
indicated in Figs. 85 and 86. In this way, the dip of 
the strata lends itself favourably to the construction 
of the sump, while the utmost advantage is taken of 
the area or capacity available for storage. 

A sump of the dimensions shown in Figs. 85 and 
86, which are taken from actual practice, would 
afford storage for 40,000 gallons of water. Where 
two shafts are sunk concurrently within close 
proximity of one another, the difficulties attending 
the disposal of the water are considerably reduced, 
inasmuch as the sinking of the one shaft, which 
might expediently be kept a stage in advance of the 
other, would drain the strata to a great extent, and 
relieve the second shaft of that quantity of water 
which would otherwise have to be dealt with. If 
the strata are at all impermeable, the difficulty can 
be overcome by driving out from the deeper shaft 
a crosscut to the shallower shaft, from which latter 
a bore-hole sunk to intercept the crosscut would 
carry down all the water into the deeper shaft, as 
shown in Fig. 87. The ground to be sunk through 
in the shallower shaft down to the level of the cross- 
cut intercepting the bore-hole would thus be com- 
pletely drained, and no obstruction would be offered 


by the water which would be pumped or raised from 
the deeper shaft. 

When the quantity of water is greater than can be 
lifted by the kibble in the manner already described, 
recourse must be had to pumping it out, and 
inasmuch as where the inflow is large the pumps 
must be constantly kept at work, it is evident that 
the suction pipe should extend to the very bottom 
of the sinking, the method generally adopted being 
to excavate in the bottom of the shaft a sump 
forming a sort of basin into which the water is 
collected. 

The inconvenience of such an arrangement is that 
the suction pipe is in the way of the sinkers, and 
liable to be broken by the detonation of blasting ; 
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of windbore. It is illustrated in detail in Figs. 88 
89, 90, and 91. ‘ 

Fig. 88 shows a section of the shaft bottom, and 
the arrangement of the hanging pumping set. The 
pumps are suspended from the ground spears by two 
wrought-iron rods passing down one on each side of 
the pumps, and secured by means of cotters to the 
projecting lugs CC. The pumps are also secured 
to the spears by the wrought-iron clamps A A, 
Figs. 88 and91. The upper extremities are attached 
to the pulley blocks and ropes by which the whole 
set is raised or lowered as may be required. Fig. 89 
shows an enlarged sectional elevation of the wind- 
bore, and Fig. 90 a sectional plan. 

The windbore and suction regulator is cast in 
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but as these are difficulties that cannot well be 
avoided, they must be endured. 

The end of the suction pipe is called the wind- 
bore, and its position in the pumping lift is shown 
in the section, Fig. 88. It consists of a strong 
cast-iron pipe, flanged at its upper end, and closed 
and \Y/-pointed at its lower end, in which there are 
a number of small holes drilled out for the admis- 
sion of the water. Its upper end is connected to 
the clack-piece and working barrel of the lift. On 
reference to the illustrations it will be seen that 
there is a large number of perforations in the wind- 
bore, extending upwards for some distance, the 
effect of which would be, when the pump is at work 
and the level of the water being lowered, to admit 
air and thus destroy the suction. The customary 
method of overcoming this difficulty has been to 
close up the holes with wooden plugs, tightly driven 
up tier after tier as they became exposed. This 
operation, it is needless to observe, must have been 
a somewhat clumsy one, often involving consider- 
able trouble in withdrawing the plugs. 

A new windbore protector and suction regulator, 
described by Mr. Henry Richardson in a paper 
communicated by him to the North of England 
Institute of Mining and Mechanical Engineers, 
entirely disposes of this trouble, and is in every 





respect a great improvement upon the ordirary type 
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halves, and the flanged joints which are faced are 
made good with ,\,-in. india-rubber sheeting. An 
air-tight joint is effected at the top of the regulator 
by the introduction of a circular india-rubber ring 
in a small recess formed on the neck of the wind- 
bore (Fig. 89). 

The regulator can be easily raised or lowered by 
means of the chains, shown in Fig. 88, to which are 
attached the weights W W to counterpoise the 
weight of the windbore. The chains pass down 
from the weights to the bottom of the shaft, within 
reach of the sinkers, who can control thereby the 
movements of the protector, and keep it at any 
required level by connecting the loose end of the 
chain to the suspending chain by an S-link. 

By the 9 88 of the protector the necessity of 
plugging the holes is entirely avoided, for the joint 
it forms with the external surface of the windbore 
is quite water-tight. It also affords an effectual 
shield to the windbore against the effect of 
blasting. 





RorreRDAM.—The number of vessels which entered the 
port of Rotterdam last year was 4599, as compared with 
4235 in 1892, and 4365 in 1891. The aggregate burden of 
the vessels which entered the port last year was 5,213,775 
tons, as compared with 4,241,184 tons in 1892, and 
4,358,750 tons in 1891. 
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THE COVERED MARKETS OF EUROPE. 


A pAMPHLET*—for it is little more—reprinted 
from the Transactions of the Society of Italian 
Engineers and Architects, has recently come under 
our notice. It is certainly the most valuable con- 
tribution to these Transactions that has appeared 
for along while, and we propose to refer to it at 
somewhat greater length than would be possible 
within the limits of a mere review. It is to be 
regretted that the author, having selected so inte- 
resting a subject, and having with much patience 
amassed a large amount of information, should 
have condensed, within the limits of 150 pages and 
eight plates, material that might with advantage 
have been extended into a volume three times the 
bulk. In his introduction the author refers briefly 
to the markets of ancient times. In Phcenicia, 
Rome, and Greece there was a close association 
between markets and temples, and so intimate did 
these relations grow that ultimately the priests 
became the middlemen of the period, acting for the 
merchants on the one hand and for the public on 
the other, presumably in all cases to their own 
benefit. The favoured climate of those lands where 
civilisation first dawned rendered covered market- 
places unnecessary, but where large quantities of 
goods, more or less costly, had been painfully 
transported to centres of public resort, something 
more was desirable than places for sale; and the 
guardianship of unsold goods involved, as a natural 
consequence, the construction of covered buildings 
in which to store them. This probably was the 
origin of the custom adopted by merchants of 
placing their goods under care of the priests, and 
within the strongholds of the temples. 

‘¢ The Romans, after the conquest of Greece and 
the destruction of Corinth, introduced Greek 
motives into the architecture of their markets and 
embellished them with porticos, only introducing 
certain variations in the plan, which they usually 
made rectangular, with sides in the proportion of 
two to three, sometimes adopting curves in pre- 
ference to four or more sides, and according to 
Petruvius they built them higher, dividing them 
into two storeys, with the upper rows of supporting 
columns one-fourth less in height than those 
below.” The author gives a list and many inte- 
resting particulars of the old Roman markets, the 
ruins of which in some cases, and the particulars 
of which in others, still remain, and he brings his 
record down to the eighteenth century, when he 
commences in another section a consideration of 
the covered markets in modern times. 

France, without doubt, holds the firat place 
among nations for covered markets, and Paris is 
par excellence the city of the world for these centres 
of distribution. Without counting cattle and other 
special markets, Paris has, apart from the Halles 
Centrales— 

Thirty-six covered markets. 

Seventeen uncovered markets for miscellaneous 
merchandise. 

Ten uncovered markets for flowers. 

Three uncovered markets for old clothes and 
live birds. 

Some facts about the consumption of provisions 
in Paris during one year give an idea of the busi- 
ness done in these markets. During the year 
there were sold : 


Tons. 
Wheat... dui ‘ee re 196,170 
Birds and game ... as sus = 27,649 
Fish os ee ve os 25,802 
Butter 19,960 
Eggs 22,780 
Cheese 5,998 
Oysters 9,509 


Recent investigation shows that on an average 
each inhabitant of Paris consumes per annum 
325 lb. of bread ; 50 gallons of fermented drinks, 
of which nearly one-third is wine ; 187 lb. of fresh 
meat ; 231 1b. of fish. This, for a population of 
2,345,000 inhabitants, represents an outlay of one 
milliard of francs on the items enumerated. 

Of the most important covered markets in Paris, 
the first that may be noticed is that of St. Germain, 
which was begun in 1811 and finished in 1821. It 
was designed by the architect Blondel G. Battista, 
and was partially opened in 1817. It isa rectan- 
gular building, and covers an area of 73,100 square 
feet ; there are twenty entrances, five on a side, 





* Per i Mercati Coperti. By Marc’ Aurgiio Boxp1, 
Civil Engineer. Mongrafia Tecnico-Economica, (Con 
Otto tavole.) Roma: Tipografia Fratelli Centenari. 





and on each facade is a public fountain. The build- 
ing is covered with two side roofs and a higher 
central span carried on columns; this arrange- 
ment secures good ventilation and large internal 
spaces. 

The construction of the market St. Martin is 
simple and elegant ; it was built in 1816 by the 
architect M. Peyre, and measures 328 ft. by 196 ft., 
enclosing an area of about 64,000 square feet. The 
interiors of the two pavilions of which it is com- 
posed are divided by two rows of eight columns, 
and the enclosures are covered by wooden roofs. 
In the centre of the courtyard separating the two 
buildings is one of the finest fountains in Paris. 

The Halles Centrales are, of course, the most 
famous markets of Paris. Tothe First Napoleon is 
due the idea of constructing a central market, in 
1810, and a design for it was prepared in 1811, but 
it was not until 1845 that the Municipality of Paris 
gave serious attention to the subject. In that year 
a Commission was formed to examine into and 
report on the scheme, and upon the most practical 
way of establishing a central dépét for wholesale 
and retail purposes. 

In 1847 the Commission concluded its investiga- 
tions, and the architects MM. Victor Ballet and 
Caltar were appointed to elaborate ascheme for the 
construction ; the plans prepared by them were 
approved after great delay and many changes, and on 
September 15, 1851, Louis Napoleon, then President 
of the Republic, laid the first stone. For eighteen 
months the work progressed, when Napoleon, be- 
come Emperor, inspected the construction, and 
decided that the original design should not be 
followed, but that, instead of being a stone struc- 
ture, it should be wholly of iron and glass. New 
designs were prepared, and a model, one-hundredth 
full size, was exhibited to the public and indorsed 
by general approbation. 

The new works were commenced on February 1, 
1854, and continued until they neared completion. 
The estimated cost was one million sterling. The 
foundations presented great difficulties, as the 
ground had been previously occupied by many 
small buildings, and was honeycombed with cellars, 
&c. The design of the Halles Centrales comprises 
twelve pavilions separated by covered streets ; they 
are provided with 15,700 ft. of underground rail- 
way, connecting the market with the Chemin de 
Fer de Ceinture. Of the twelve pavilions only ten 
are finished ; these, including the dividing streets, 
are 1033 ft. long and 406 ft. wide ; they cover an 
area of about 419,400 square feet. Excluding the 
width of the street separating the two groups, 
which is 108 ft., the eastern part of the market 
measures 406 ft. by 557 ft., that is, 226,000 square 
feet, and the western part 367 ft. by 406 ft., or 
149,000 square feet, so that the total area is 375,000 
square feet. The Halles Centrales are lighted by 
gas and electricity. The actual cost, including the 
ground on which the market is built, was 50 millions 
of francs, or two millions sterling ; of this 600,0001. 
were spent in construction, 

The Marché des Martyres is modern, and was 
opened in 1878 ; it is surrounded on two sides by 
private houses, and the other sides face on the 
Rues Choron and Hippolyte Lebas. The plan is 
rectangular ; it covers 16,100 square feet. Another 
Paris market of considerable importance is that of 
the Place de la République. It consists of a 
number of detached pavilions and kiosks, the 
former covering 9500 square feet, and the latter 
1260 square feet. The market of the Rue de 
Grenelle is of large dimensions, having an area of 
21,500 square feet. 

Turning to the covered markets of provincial 
France, we find that of Lyons is a conspicuous 
example, but it is not large enough for the require- 
ments of the population. At Limoges there isa 
Halle Centrale, built in 1886, and arranged some- 
what on the Paris plan. Alencon possesses a grain 
market, circular in form, covered by a cupola, and 
similar to the one in Paris. The fish market at 
Angers was constructed in 1863, and occupies 
4900 square feet. At Grenoble the market dates 
from 1874, It is composed of a main rectangular 
building covering 7560 square feet, and connected 
to a smaller structure at one end. Access is gained 
to this market by six entrances and staircases. 

Madrid has five markets, of which three only are 
of any importance. The largest—Cebada—covers 
53,800 square feet, all under roof ; next in order is 
that of Mostenses, rectangular in plan, and occupy- 
ing nearly 40,000 square feet roofed over. The 
Salamanca market is third in order of size ; it has 





15,350 square feet under cover. These three 
markets have stone floors, brick walls, and roofs 
covered with galvanised iron. 

Brussels has three principal markets, the two 
most important being those of the Madeleine and 
the Halles Centrales. The Madeleine was built in 
1848, at the expense of the municipality, and covers 
21,500 square feet. The Halles Centrales were 
built in 1875; they are modelled on the Paris 
system, and occupy 61,300 square feet. The third 
market is wholly devoted to meat sales ; it is very 
old, but answers its purpose fairly well, for even 
during the hottest weather the temperature is low 
and the ventilation good. In Switzerland, as in 
Spain, covered markets are exceptional. There is, 
however, one in Zurich that is worthy of note ; it 
is devoted to the sale of fish, and was built in 1865 
at the expense of the municipality. 

At Frankfort-on-the-Main there is a beautiful 
market for both wholesale and retail purposes. The 
volume of business required that the design should 
provide for at least 1400 stalls, because booths in the 
squares and streets were to be suppressed. About 
15,000 square feet of floor area were available, a 
space insufficient for requirements, although many 
of the vendors wanted only 16 square feet; there was, 
therefore, no alternative but to provide a second 
storey, which was placed over the external gallery of 
the market. The space is divided into a rectangular 
court at each end, and one in the centre, this latter 
being equal in size to the two former. The wings 
at the end cover 4300 square feet, and are not fitted 
with counters, as they are used for wholesale trade; 
the central market is reserved for retail sales. 
During some days of the week the wholesale por- 
tions of the building are occupied by such small 
vendors as can find room there; these number 
about 168. For trade convenience the market can 
be easily divided into spaces about 7 ft. wide, 
coloured lines that distance apart being laid down 
on the floor to facilitate this distribution. In the 
centre of the market there are two fountains with 
basins. The pavement, having to resist the heaviest 
traffic, is of cement 6.3 in. thick ; in other places 
this thickness is reduced to 3.94 in. and 3.16 in. 

Along the corridors dividing the market longi- 
tudinally underground there are sixteen ice stores 
lined with wood, each covering an area of 183 
square feet, and provided with a vestibule. There 
are, besides, sixteen cellars. The walls of the 
vaults are of brick, with an outside covering of 
cement. The roof of the central court is carried 
by columns 6.29 in. in diameter. All the external 
walls are of iron except at the four corner pavilions, 
which are of stone. Above the columns for a height 
of 5 ft. 3in. is a brick and stone parapet, otherwise 
the walls are of iron, zinc, and glass. The floors of 
the stalls in the corridors are nearly 4 in. higher 
than the general pavement level; this arrange- 
ment is convenient, as it is efficient in regulating 
the movement of the public. The width of the 
corridors is about 7 ft. The three entrances 
opening on the principal passage are 13 ft. wide. 
Each longitudinal facade has three entrances, but 
the main doors are on the shorter sides. In the 
central aisle, which is interrupted by columns 
supporting the superstructure, there are four iron 
staircases giving access to the second floor ; two of 
them serve for the ascending and two for the de- 
scending traffic. The stairs are 5 ft. wide, and lead 
from the cellars to the second floor ; at the two ex- 
tremities of one of the sides of the market there 
are also two staircases, 5 ft.10 in. wide. There 
are two light hydraulic elevators of about 5 cwt. 
capacity, while for the wholesale market there are 
two others with a 14-ft. lift; these latter are 
operated by hand. 

All the fixed stalls in the market are 5 ft. 3 in. 
deep, and the average area of each is 71 square feet. 
On the ground floor there are 168 independent 
stalls, occupying each 16 square feet, 156 fixed stalls 
of 71 and 75 square feet, and twenty of 91 square 
feet. In the gallery there are 106 fixed stalls 
averaging 71 square feet, four of 91 square feet, 
two of 127 square feet, and thirty-two independent 
stalls of 16 square feet. 

For cleansing purposes there are, besides the two 
fountains with basins placed within the buildings, 
eight hydrants on the ground floor, four on the 
gallery, and six in thecellars ; gas is used through- 
out for lighting. The cost of the market was 
37,4001. 

The author’s criticism of the London markets is 
careful and interesting from his point of view as a 





foreign engineer. He points out that the more 
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FIELD AND SIEGE GUNS. 


(For Description, see Page 673.) 


con ammmmTUONN 


recent ones are distinguished by their monu- 
mental proportions, and he places Farringdon 
Market at the head of his list. It was first erected 
in 1737 near the Fleet Ditch, but no signs of the 
old market are to be found in the handsome 
building now existing between Shoe-lane and 
Farringdon-street. It is rectangular in plan, and 
covers 41,900 square feet; then come Covent 
Garden, treated far too kindly by the author ; 
Columbia Market, a handsome Gothic structure 
covering 67,800 square feet, which London owes 
to the liberality of the Baroness Burdett Coutts ; 
and Billingsgate, erected for a fish market in 1846, 
and enlarged in 1872 ; it now covers 38,700 square 
feet, about double the area of the original building. 
The largest wholesale market of London is Smith- 
field, between Long-lane and Charterhouse-street, 
occupying about 400,000 square feet, including the 
annexed market between Snow-hill and King- 
street, used for the sale of flowers, and another, 
and larger one, to the north of Charterhouse-street. 
It will be noticed that this area is smaller than that 
of the Halles Centrales in Paris, designed for a 
much smaller population. In 1867 the foundation- 
stone of the London Central Meat Market was laid ; 





Fic. 13. 10.5-Centimetre (4.13-In.) StecE Gun. 


this market contains 162 stalls, a large proportion 
of which average an area of over 500 square feet. 
The London Central Poultry and Provision Market 
occupies 64,500 square feet, and the London Cen- 
tral Fruit and Vegetable Market, opened in 1880, 
covers 43,000 square feet for wholesale business, 
the retail sales being carried on in two rows of 
stalls round the building; the total space covered 
by the market is more than 60,000 square feet. 

Two Bavarian markets may be referred to : first, 
that of Augusta, which was built in 1872, and is 
well arranged and easily accessible. It covers an 
area of 62,400 square feet ; second, that of Monaco, 
which is of considerable size and importance, on 
account of the large amount of business done. This 
market was constructed in 1851. Its covered area 
is approximately as follows: 


Central buildin 

Two wings, eac 

ny and 
sheds ais ies 


Sq. Ft. 
76 ft. by 100 ft. = 7,600 
B7 ft. by 90 ft. = 10,260 


879 ft. by 85 ft, = 74.715 


Total... sa a .. 92,675 
Towards the end of 1881, when the completion 
of the Metropolitan Railway system gave great 





facilities for easy transport of provisions inside the 
city, the Municipality of Berlin took into considera- 
tion the construction of covered markets. They 
acquired a site for a large central market near the 
Keenigsbriicke, an area of ground of 130,000 square 
feet, at a cost of about 12s. 5d. persquare foot. At the 
same time it was decided to build smaller markets 
for retail purposes in different parts of the city. 
There are actually in Berlin eight covered markets. 
One, adjoining the Alexander Platz, near the 
Metropolitan Railway, is a large covered building 
that serves partly for wholesale business, and for 
which purpose it has direct connection with the 
Metropolitan Railway, and partly it is used for 
retail trade, replacing the two uncovered markets 
that previously existed on the Alexander Platz; 
they were resorted to by about 1018 stall-keepers. 
The building is rectangular in plan, 383 ft. by 
324 ft., orabout 124,000 square feet, of which 102,000 
square feet belong to the municipality, and 22,000 
equare feet to the administration of the Metro- 
politan Railway. Cellars extend under the whole 
market, and the connections with the Metropolitan 
Railway are on a sufficiently large scale for hand- 
ling at least 51,000 tons annually, this being the 
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The areas 
directly utilised for commerce in the market are as 
follows : 


estimated capacity of the market. 


Sq. Ft. 
790 stalls for meat and fish, varying in 

size from 38.5 to 76.5 square feet ... 40,300 
Store-rooms aK Ae ea 8,820 
eg erten ii 3,810 
Restaurants ae ate ‘ea 1,100 
Offices, &c., in the galleries... ded 9,570 
Open stalls for wholesale trade Bae 18,400 
Total ... 82,000 


There are besides nearly 50,000 square feet of 
cellars. The market can be lighted by electricity ; 
is well provided with water for cleaning purposes; 
and the drainage is very good. Ventilation is 
assured by mechanical means as well as by the 
open doors, and by the persiennes in the upper 
windows, while the movement of air is controlled 
by fans. 

The market on the Magdeburg Platz was opened 
in 1888 ; it covers an area of 19,400 square feet, 
and is surrounded by wide streets ; there is one 
entrance on each side of the building, which con- 
sists of a basement or cellars and a ground floor; 
it contains 60 stalls for meat, 16 for game, 16 for 
fresh-water fish, 73 for vegetables, and 23 for 
dairy produce, making 188 in all ; these stalls cover 
together 9250 square feet; there are besides 42 
independent stalls arranged in groups. 

It is interesting to note that until 1865 Vienna 
had no covered markets; during that year the 
municipality built one called the Central Markt 
Halle ; it cost nearly 60,000/., but it was not suc- 
cessful, and in 1868 it was converted into a dépdét 
for wholesale business, to which purpose it seemed 
well adapted ; ultimately it was used as a whole- 
sale fish market. In 1871 the first successful retail 
market was opened, that of the Parade Platz ; this 
is the most complete and finest market in Vienna. 

The covered fish market at Trieste is situated 
close to the sea, and is used entirely for the sale of 
fish, except in the outer stores, which are given up 
to general merchandise. It was built in 1879, and 
is rectangular in plan, measuring about 125 ft. by 
95 ft,, the greater part of which is under roof, The 








flooris paved with limestone from Carso, and the 
stalls for the display of fish are made of the same 
stone polished. The market is provided with a sea 
and a fresh water supply, the former being pumped 
into two large and high tanks at one end of the 
building, while at the other end are similar tanks 
for the fresh water. There is thus provided a means 
for constant cleansing, the sea water being firat 
used, and followed by the fresh. The drainage 
arrangements are good, and a large stock of ice is 
provided for the preservation of perishable mer- 
chandise. 

In Holland, Breda, Delft, and Rotterdam all 
possess notable markets. Aia has a fish market, 
which is a beautiful building, with a liberal water 
supply that permits of the most scrupulous clean- 
liness. 

Nishni Novgorod has, since 1890, possessed a 
magnificent market, which serves as the great 
annual mart for the whole of Russia. The details 
of its plan and erection are somewhat interesting. 
The design was submitted for competition, three 
prizes, amounting together to 5000 roubles, being 
offered for the three best designs. The examining 
committee decided that although the three selected 
plans possessed great merit, all were faulty, and a 
fourth plan was prepared, combined from the three 
prize designs. Phe building was commenced on 
June 22, 1889, and actively carried on. It is a large 
structure, 557 ft, long and from 138 ft. to 167 ft. 
wide, the height varying from 42 ft. to105 ft. It 
contains a number of official rooms, and cost 500,000 
roubles. 

Italian markets—that is to say, those of recent 
design—closely resemble each other, and on that 
account only a few need occupy our attention. 
Among them is the market in the Piazza Bodino, 
at Turin, facing on the piazza, and bounded by 
streets on the three other sides. It was built in 
1864-65 from the designs of the architects Pecco 
and Valesco. All general articles of food are sold 
there. Its area is 20,700 square feet. In the centre 
there is a dome-covered octagonal hall, from which 
radiate four galleries, the average width of which 
is about 33 ft. The galleries are lighted by large 
windows on each side ; they contain 208 fixed stalls 


in three rows, one in the centre and two at the 
sides ; the fittings are of wood. The central rotunda 
contains 24 stalls, in which the counters are of wood, 
covered by white Carrara marble ; they are provided 
with very complete fittings, and cupboards that can 
be locked. There are no stores excepting four 
rooms in the corners between the four galleries. 
During the day the superintendence of the market 
remains in the hands of the stall-keepers, but at 
night the responsibility of guardianship rests with 
the lessee or managing official. 

Pavia owes her market to the generosity of the 
Count Annaboldi Gazzaniga ; it is intended for the 
sale of agricultural produce on a large scale, and is 
one of the modern architectural ornaments of the 
town. It constitutes, as it were, an agricultural 
‘* Bourse,” and is surrounded on every side by 
booths for miscellaneous merchandise. The market 
was designed by Ercole Balossi, and was opened 
on April 10, 1882. It is composed of galleries, 
a main portico, and an octagonal hall, The total 
area is 8500 square feet. The sides of the octagon 
are symmetrical, and it is roofed in by an iron and 
glass dome ; a gallery runs round the base of this 
dome, and an iron staircase leadstoit from the ground 
floor and thence to the roof. The weight of iron 
in the cupola is 15.56 lb. per square foot, amount- 
ing in all to about 50 tons. The outer galleries 
occupy 1360 square feet, and the portico 2360 
square feet. The height of the building towards 
the street Victor Emanuelo is 62 ft., divided as 
follows : 19 ft. for the ground floor, 13 ft. for the 
second, and 29 ft. for the top floor. In one part 
there are four storeys, the top floor being divided 
into two, one about 17 ft. and the other 12 ft. The 
height to the top of the cupola is 106 ft. For in- 
ternal decoration, stone from Viggiu and Breno is 
used, and artificial stone enters largely into the 
construction. 

There are four separate buildings forming one 
large market at Bologna. Of these, three are con- 
nected, and the fourth is at a distance from the 
others ; they are situated in the centre of the town, 
close to the Piazza Victor Emanuelo II., and take 
their names from the streets on which they face: 
(a) Clavature, (b) Orefici, (c) Drapperie, and (d) 

















Ranocchi. These markets were constructed in 
1877-78 ; the ground covered is divided as follows : 
Occupied by | 
Markets. _ ee _— | Totals. 
Passages. | Stalls. Shops. 
sq. ft. sq. ft. sq. ft. | sq. ft. | sq. ft. 
(a) Orefici .. “a 1830 2370 oe 4200 
(b) Ranocchi ee 1260 1180 yA 2440 
(c) Clavature 516 162 | 882 | 1230 2790 
(@) Drapperie « 639 | 678 |. 1367 
Total 516 3941 5110 | 1230 |10,797 
The markets called Orefici and Drapperie are 


protected with sheds; Rannochi has 1390 square 
feet covered by a roof, and 1044 square feet by 
sheds ; Clavature has 2500 square feet of sheds, 
and the rest is covered by a closed roof. The 
market Orefici contains 119 stalls, of which 65 are 
laced against the walls and 54 are intermediate ; 
Ranoceht market has 69 stalls, 20 against the walls 
and 49 in the passages ; Clavature has 14 shops and 
44 stalls between the thoroughfares; Drapperie 
market has 36 places, of which two are shops, 
12 are side stalls, and 22 are in the middle. 
There is no space for wholesale business, nor any 
arrangement for municipal surveillance. The walls 
are built of brick, and the passages, which are 
paved with stone from Bevola, are washed twice a 
day ; the stalls are chiefly of cement. The princi- 
al advantage of the market is its central position. 
he cost of the four structures was 8500/. 


(To be continued.) 





KRUPP ORDNANCE. 
(Concluded from page 644.) 
Fietp Guns. 


Two types of field gun (Fig. 12, page 672), both 
2.95-in. calibre, the one heavy and the other light, 
were exhibited. They were adapted for firing 
brass cartridges, and presented all the specialities 
of the Krupp system, as regards breech mechanism, 
firing device, and steel carriage with hydraulic 
brake. The following Table contains general par- 





ticulars of both these guns : 
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Particulars of 2.95-In. Heavy and Light Krupp Field Guns. 
Heavy. Light. 
a ..- 2,95 in. 2.95 in. — 
Length of barrel _... 6 ft. 10.68 in. 5 ft, 10.87 in. 
a bore oo 6 fi BO ae a os 
Number of grooves ... 28 
Weight of barrel and 
breech mechanism 
Maximum elevation 
ed depression 
Weight of carriage 
ar empty lim- 


Calibre... 


633.42 lb. 
20 deg. 


5 iw 
1058 Ib. 


1124 ,, 
101.4 ,, 


515 ,, 


36 
12 89 1b. 


.308 ,, 


518 lb. 
20 deg. 


8 4 
573. 20 lb. 


716.50 ,, 
66.14 ,, 


293.22 ,, 


ee si aA 
Weight of equipment 
esa ammuni- 
tion carried... ee 
Number of projectiles 
carried as i 
Weight of projectile 
Bursting charge of 
ring shells ... aN 
Bursting charge of 
shrapnel... aH 
Number of balls in 
shrapnel... Be 
Weight of each ball... 
Namber of balls in 
case shot... eon 
Weight of each ball... 
Weight of powder 
charge (smokeless) 
Weight of brass cart- 
ridge... sas ie 


26 
9.48 Ib. 
22 45 
ll ,, 


130 
024 Ib. 


55 
.13 lb. 
s 639 smokeless 
1.124,, | 1.769 coarse grained 


1.104, 
140i, {509° 


240.56ft.-tons { Teo qne ons 


iD gy 
564 ft.-Ib. 
639 ,, 


198 ,, 
180 
.024 Ib. 


72 
-132 lb. 


Initial velocity 


Total energy ... 


Energy per 2.2 lb. 
weight of barrel ... 1756 ft.-Ib. { 

Greatest range with 5470 yards 
20 deg. elevation .. 6890 yards { 5900 _ ,, 
The heavy gun exhibited had fired 322 rounds. 


Srece Gun, 4.13-In. Catrpre. 

One siege gun (Fig. 13, page 672) was exhibited, 
of 4.13-in. calibre. It is 35 calibres in length, and 
is fired with a powder charge of 4.96 lb. The fol- 
lowing are some of the leading particulars of this 
gun, which is provided with the ordinary Krupp 
type of breech mechanism, and a ring gas check. 
F.ve classes of ammunition are employed—cast- 
iron shell, steel shell, steel armour-piercing shell, 
shrapnel, and case shot. The weight of these pro- 
jectiles is about 36 1b, The powder and bursting 
charges are: 


.88 Ib, 
2.64 ,, 
FP 


35 ” 
es 185 and 300 
... .057 Ib. and .035 Ib, 
8.8 lb, 
10.36 ,, 
4.96 


Cast-iron shell 

Steel shell ... 

Shrapnel ... Pir ne 
Number of balls in shrapnel 
Weight of balls... aR 
Prismatic powder (black) 
(brown 
1889 type 


Ballistic Data. 


LM ” 
Smoke 99 


Maxi- 
mum 
‘ ~ Range, 
Per2,2lb 35 deg. 
Weight Eleva- 

ofBarre] tion. 
——|} 


Ib. ft. (|ft.-tons.) ft.-lb. 
85.27 P.P. 0/68, 8.8 Ib. i ieee 
85.27 | P.P.C/82, 10.36 1b. 1886 | 868 | 
35.27 . P. C/89, 4.96 Ib,| 2084 |. 


Penetrating Power of Steel Armour Shell (35.27 lb.), with 
Initial Velocity of 1886 ft. 


Energy. 
Weight 
of Pro- 
jectile. 


Initial | ~ 
Velocity 
Total. 


Charge. 





yds, 
1650 11,260 











Descending Anjle | 


Wrought 
of Trajectory. 


Iron Plate. 
in. 


Range. Steel Plate, 








Atmuzzle .. “* * 
»» 1093 yards 1 deg. 8 min, 

” 2 7 ” ” ” 1 
” 8200 ” | 5 ” 52 ” 


| { 





The leading dimensions of the gun and the 
carriage are : 


A aS os 
Length of barrel ... 
A bore... 
Number of grooves as 
Weight of barrel and breech 
Maximum elevation 
‘i depression... ~ 
Weight of carriage and wheels... 
Height of axis of gun from 
ground ... aa ice : 6 ft. 
Width apart of wheels ... 4 ft. 5.73 in. 
Weight of limber ... — .374 ton 
The carriage is built of steel, and is mounted on 
two wheels that are run in and out on a foundation 
track. This foundation is a heavy timber structure, 


4.13 in. 
12 ft, 0.88 in. 
z. 6 
32 


1.156 tons 
35 deg. 


5 ” 
1.417 tons 





and is arranged to permit of lateral training through 
an angle of 45 deg. on each side. Inclines are 
placed behind the wheels in such a way that, in 
firing, the gun and mounting run back up the inclines, 
and then automatically forward into firing position. 
The amount of recoil is regulated by an hydraulic 
brake, the cylinder of which is pivoted to the 
foundation, and the ram is attached to the carriage 
close to the trail. 


Smatt Guns ror Lanp SERVICE. 

Four small guns completed the ordnance ex- 
hibit of Essen. These werea boat and landing gun 
2.4 in., with centre-pivot boat mount (Fig. 14, 
page 673) and a steel-plate wheeled carriage; a 
2.95 in. mountain gun and wheeled carriage; a 
2.36 in. mountain gun, built in pieces, both as 
regards the barrel and the carriage, for mule trans- 
port. Four mules are required, the maximum 
weight for each being about 280 1b. The fourth 
gun was for bush service, 1.46-in. calibre, and 
carried on a pivoted standard, mounted on a pair 
of wheels. The leading particulars of these four 
guns are collected in the following Table : 


Particulars of 2.4-In. Boat Gun ; 2.95-In. Mountain Gun ; 
2 36-In. Mountain Gun; and 1.46-In. Bush Gun. 


Particulars. 


| 2.86-In. Moun- 


2.95-In. Moun- 
tain Gun 
w 
8} tain Gun. 


s 
3 
so] 





ro 
2 
a) 


Calibre... 
Length of barrel 
bore 


86 | 1.46 
2.38) 3.28 4 6 


a er ; 2 9.27) 2.88 |1 4.15 
Number of grooves .. os es 24 1 12 
Weight of barrel and breec Ib. 220.46 (198.41 88.18 


22 oe f Maximum elevation, deg. 20 
84 ” depression ,, 10 
= (Weight of carriage Ib. 


Maximum elevation .. deg. 
< depression.. ,, 
Height of axis of gun .. ft. in. 
- Width between wheels.. ,, 
Diameter of wheels .. ,, 
Weight of carriage .. Ib 
Weight with ammunition ,, 
mmunition; shells (length 3 2) 


te in. z 
.. ft. in. E 3 


844 | 277.7 101.41 


4.3 
4.3 
4.3 


: 5.18 | .99 
* ring shells (length 
B.2) 5 oe ee 7. 
Ammunition ; shrapnel (length 
ae Ss $e ee ee. 5.18 1.1 
| cage 

shot 
-882 


296 | 
smoke- | 


less 

984 | 918 | 1899 

61.03 | 30.38 | 12.11. 
ft.-Ib. | 


614] 752 | .8 
4265 | 8720 | 2784 


Powder charge (coarse-grained) ,, 441") .154* 


- ft. 

ft.-tons 

weight of 
f 


Initial velocity 
Total energy .. Pe 
Energy per 2.2 Ib. 
rrel - na t.-tons 73 

Maximum range with 20 deg. ele- 
vation oe -. yards} 4867 














* Fine grained. 
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British Locomotives; Their History, Construction, and 
Modern Development, By J. BowrEn Cooke. 
London: Whittaker and Co. 

Havine perused the preface to ‘‘ British Locomo- 
tives,” we must confess to a feeling of pleasurable 
anticipation as to the actual contents of the work. 
‘*The books which have hitherto been published on 
the locomotive appear to be either altogether 
technical and scientific in their character, or else to 
deal with the subject entirely from a non-profes- 
sional point of view. The former can only be 
understood by experts, and the latter do not give 
much idea of the principles of working or of con- 
struction.” Feeling that a book which should 
strike a happy mean between these extremes would 
be an acceptable addition to railway literature, 
Mr. Bowen Cooke has set himself to accomplish the 
task. The outcome is, in fact, a companion work to 
Pattinson’s ‘‘ British Railways.” When reviewing 
the latter, we had reason to complain of the author’s 
evident partiality for the London and North- 
Western ; on the part of Mr. Bowen Cooke such a 
tendency is perfectly legitimate, seeing that he 
holds a responsible position as outdoor assistant 
on the “leading line ;”’ and the reader must make 
up his mind to a somewhat frequent reference to 
fern, sort practice. 

There can be no doubt that—as Mr. Cooke 
truly remarks—‘‘there are a great many people 
in the world who take an intelligent interest 
in railway working outside those directly con- 








nected with this particular branch of engineer- 
ing.” We have often wondered why this should 
be so ; why so many people—not otherwise possess- 
ing engineering predilections—willingly give up 
much valuable time and trouble to the collection and 
study of facts connected with railways in general, 
and locomotives in particular. A glance at the 
excellent illustrations of locomotives past and pre- 
sent which are to be found in Mr. Cooke’s work 
will perhaps furnish an answer to this question. 
Here we can trace, step by step, the several links 
which, together, make the chain of history com- 
plete. Take the old ‘‘ Rocket,” the sturdy pioneer 
of our modern engines, with her single pair of 
leading driving wheels, her cylinders working for- 
wards, her funnel almost as long as the boiler; 
then each successive engine shown until we reach 
the picture of the Midland ‘‘single,” which is one 
of the handsomest engines in the world, and we 
have a most fascinating study before us. We say 
‘fascinating’ advisedly, for surely the evolution of 
a beautiful and symmetrical design is, in its way, 
almost as interesting a study as the higher work of 
nature. Of all the numerous branches of modern 
engineering, locomotive design seems to be the only 
one which advances in the direction of artistic out- 
line. Take bridge-building, for instance: the 
Menai and Conway tubular, the Forth Bridge, the 
Chepstow Bridge, and, indeed, nearly every big 
railway bridge in the world, is more or less of an 
eyesore. Or take the ocean greyhound: who will 
deny that the Campania and Teutonic are far less 
beautiful, from an artistic point of view, than the 
Ormuz and Arawa; or that the latter are not 
themselves a step lower than the Aberdeen clippers 
which preceded them ? 

A story is told that at a certain railway board 
meeting the locomotive superintendent was asked 
by a director if he could not see his way to effect 
an improvement in the looks of his engines : ‘‘ Cer- 
tainly,” answered the superintendent, ‘‘ I should be 
most happy to paint every engine we possess with 
gold leaf, if the shareholders will supply the 
money.” We think this engineer’s ideas of sombre 
simplicity, while in some respects of benefit to the 
shareholder, are not in accordance with public taste. 
We like to see our locomotives bright and well 
groomed ; just as in the old days we appreciated a 
well-appointed team of coach horses. Standing be- 
neath the roof of Paddington Station, where an im- 
portant express is just about to start, say the night 
mail at nine o'clock, observe the glint of the electric 
light on polished brasswork and chocolate splashers, 
who can repress a word of admiration for the hand- 
_, appearance of that triumph of mechanical 
ski 

It is curious that no other country should have 
given so much attention to the design of their 
locomotives. American engines have long been 
proverbial for their clumsy appearance ; and some 
of the Continental engines are more like a fitting 
shop turned inside out, with a factory chimney for 
funnel. But we are glad to note considerable im- 
provement in this respect of late years. Both 
America and the Continent seem to be adopting to 
a certain extent English ideas. They are beginning 
to realise that there are more convenient places than 
the top of the boiler for such things as brake reser- 
voirsand sand boxes. The four-cylinder compound 
locomotive which we recently examined on the 
Chemin de Fer du Nord might, at a distance, 
almost be mistaken for an English engine. 

Mr. Cooke’s book is divided into twenty chapters, 
of which the first and second are devoted to histo- 
rical matters, and are illustrated by a number of 
engravings of notable locomotives. The mecha- 
nical details of a locomotive are next considered, 
six chapters being devoted to this branch of the 
subject, and the descriptions given being clear 
and concise. Then follows a chapter dealing 
with the putting together of a locomotive in the 
erecting shop— London and North - Western 
practice being specially described—and then one 
on valve setting. Chapters XI., XII., and 
XIII. deal respectively with the ‘‘ Classification of 
Engines,” ‘‘Tenders,” and ‘ Brakes,” and we 
then come to two chapters in which the chief stan- 
dard types of modern British locomotives are de- 
scribed and illustrated, compound locomotives, 
however, being treated separately in Chapter X VI. 
The important subjects of lubrication and packing 
are considered in Chapter XVII., which contains 
some useful notes, while the next deals with the prin- 
ciples of combustion and the consumption of fuel. 
Finally we have two chapters headed ‘‘ Engine- 
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Drivers and their Duties” and ‘‘ Duties of Drivers 
and Firemen when Working a Train,” a trip from 
Rugby to Euston being described in this latter 
chapter. ‘ : 

That Mr. Cooke’s work fulfils the object with 
which it was written, we may state without hesita- 
tion. The illustrations throughout are interesting 
(although the execution of the ‘‘ half-tone ” en- 
gravings—in a great measure due to their very 
small scale—leaves much to be desired), and we 
would especially commend the lettering of the 
various diagrams. Every one knows the difficulty 
experienced in finding a particular part of a 
drawing indicated, it may be, by a letter of micro- 
scopical dimensions, or even altogether absent. 
Here we find all letters prmted in bold substantial 
type which can be immediately localised. 

We might, perhaps, have anticipated rather more 
accuracy from a railway official than is sometimes 
shown by Mr. Cooke. On page 266 we learn that 
‘the standard brake on the London, Chatham, and 
Dover is the automatic vacuum, but they have some 
vehicles fitted with the Westinghouse, and theengines 
are fitted with the apparatus necessary for working 
both brakes.” A closer study of the Board of Trade 
brake returns would here appear somewhat neces- 
sary. In describing the Great Western coupled en- 
gines 3235 and 3211, the dimensions have become 
transposed. The former class of engine has been 
built for express work (not the latter, as stated), and 
they are chiefly employed on the Bristol-Shrewsbury 
Severn Tunnel trains. We would incidenially call 
attention to the fact that for main line express work 
Mr. Deanemploysone of themost powerful enginesat 
present running in Great Britain, namely, the 20-in. 
7 ft. 8 in. singles ; whereas for the Severn Tunnel 
expresses, which accomplish perhaps equally hard 
work (the gradients being far more severe than 
those on the main line), he has designed the 3235 
class, having cylinders 17} in. by 24 in., and 
6 ft. 6 in. wheels. The difference certainly is 
striking, and we do not think there are any other 
engines of such small dimensions doing the same 
class of work in Great Britain. 

The Midland Railway seems to have been alto- 
gether rather scantily treated in Mr. Cooke’s book. 
There is no mention of the earlier ‘‘ singles” having 
smaller wheels and cylinders than the 1853 class ; 
nor of the 19-in. four-wheel coupled bogies. The 
estimate on page 275 of Midland speed, which “‘ fre- 
quently reaches 50 miles an hour,” will be read 
with amusement by those who have often passed 
Flitwick or Ampthill at something much nearer 
80 miles an hour. We find no mention of the 
Manchester, Sheffield, and Lincolnshire 7 ft. 6 in. 
singles, nor of the famous Caledonian No. 123, 
which did such splendid work during the race to 
Edinburgh. A drawing and description might also 
well have been given of the sand blast, seeing what 
an important adjunct it has become of modern 
practice. When we find superintendents fitting 
four-wheel coupled tank engines with this appliance, 
it is quite certain there must be some striking ad- 
vantage from its adoption. Anillustration of one or 
two of the locomotive ‘‘ curiosities” which are still 
running in out-of-the-way spots might have been 
given. We have in our mind two such engines; 
one is doing duty on the Watchet minerals branch 
in Somerset, and the other is to be found within 
100 miles of the Waverley Station, Edinburgh. 

Mr. Cooke’s use of the word ‘‘ powerful” in 
describing the various modern engines would seem 
to be rather more frequent than select. We find 
no less than seventeen engines so described. Two 
engines to which this appellation is not vouchsafed 
are the South-Eastern No. 240 and the Great 
Western No. 3009! 

In describing the South-Eastern bogie tank engine, 
page 281, Mr. Cooke has mistaken the steam re- 
versing gear for the Westinghouse air pump; a mis- 
take which has often been made by others, the two 
appliances being only distinguishable at close 
quarters. 

For one thing the reader will search in vain 
through the pages of ‘‘ British Locomotives,” 
namely, some reliable tests of the capacities of the 
various engines for performing their duties. Up to 
the present no definite system seems to have been 
adopted. Mr. Webb, for instance, tests elaborately 
the coal-consuming properties of his engines ; he 
also puts them through a sort of endurance trial. 
The ‘*Greater Britain” was thus run for a week 
on end without cooling down. Mr. Worsdell, again, 
tested his compound singles for maximum speed, 
reaching, so it is stated, 86 miles an hour with a 








train weighing no less than 310 tons. Some super- 
intendents do not test at all. As far as we are 
aware, the Great Western 3001 class have never 
yet been systematically tested. One thing cer- 
tainly seems necessary, namely, that a uniform 
system of tests should be devised and adhered to 
by the various lines. Prior to the introduction of 
the 240 class of engine on the South-Eastern, Mr. 
Stirling built several precisely similar engines, 
having 18-in. cylinders. One of thes engines 
was tried up a certain bank, the train consisting of 
loaded ballast trucks. The number of trucks was 
gradually increased until the engine actually failed 
to mount the bank. The 19-in. engine was also 
tried under precisely similar conditions. The 
result must have been very decidedly in favour of 
the latter; for not only has the 240 class be- 
come the standard express engine on the South- 
Eastern, but the engines originally built with 18-in. 
cylinders have now been altered to the larger size. 
It is a pity Mr. Cooke could not have obtained for 
publication the details of these and other tests, the 
results of which must be carefully pigeon-holed by 
the respective superintendents. Even the few 
tests given are not sufficiently detailed to be of 
much value. The coal consumption test given on 
page 339 is rather remarkable. A train weighing 
329 tons 12 cwt. 3 qr. was run from Crewe to 
Wolverton, a distance of 105 miles, at an average 
speed of 45.6 miles an hour. The consumption of 
fuel worked out at 57.6 Ib. per mile! Here, again, 
we have no details as to the class of engine em- 
ployed, the weight alone being given, nor the 
particular kind of coal used on the occasion. While 
presuming that there can be no doubt as to the 
accuracy of the figures, we can only say that the 
coal sheets of Great Northern engines working be- 
tween London and Grantham (1054 miles) do not 
bear out this result. 

The chapter on compound engines is decidedly 
interesting, the diagrams being especially clear and 
well executed. The advance of the compound loco- 
motive in Great Britain does not seem to be very 
rapid, and just at present would appear to be 
almost at a standstill, judging by recent events on 
the North-Eastern. Mr. Webb and Mr. Worsdell 
seem to be the only converts so far. We believe a 
four-cylinder compound was built not many years 
ago at the Great Western Swindon works; but 
whether this engine ever got into regular work, 
history sayeth not. As regards the London and 
North-Western, we find from the lists given by Mr. 
Cooke that so far 86 compounds have been put in 
service, and of these 82 are intended for express 
work, The question as to whether this large capital 
outlay, representing not far short of a quarter of a 
million, is being recouped by economy in working, 
must be a very important one to North-Western 
shareholders, and frequent inquiries reach us as to 
the cost of these compound engines. The informa- 
tion we are asked for—and which, so far as we are 
aware, has not yet been published—may be divided 
into three heads, viz.: (A) The initial cost of a 
London and North-Western ‘‘Precedent,” (B) the 
cost of repairs of ditto over a period of, say, eight 
years, (C) the actual consumption of coal and oil 
for the same—or a fairly long—period ; and side 
by side the same figures for a compound engine 
doing the same work. Ifin a future edition of this 
volume Mr. Cooke could supply these data, we are 
certain that they would be much appreciated, and 
they would add further to the value of a book 
which from its many merits is certain to become a 
popular one. 


Machine Drawing, for the Use of Students in Science and 
Technical Schovls and Colleges. By THomas JONES, 
M.I. Mech. E., and T. Gitpert Jongs, Whitworth 
Scholar. Manchester: John Heywood. ~ 

The volume published by the authors under the 

above title consists of 40 capital plates of machine 

details, accompanied by a certain amount of descrip- 
tive letterpress and some perspective illustrations. 

On the whole, the work is very well done, though 

the process of reducing the drawings by photo- 

graphy, preparatory to lithographing them, has 
made the lines of the drawings rather thin and 
weak, and, unless corrected by a teacher, might 
lead to the adoption by the student of a bad style 
of drawing. Thin-line drawings are particularly 
objectionable in these days of blue prints, where 
bold work is essential for good results. Most of 
the drawings are prepared from actual machines, 
though in one or two instances the proportions 
strike us as faulty. Thus the old form of hydraulic 





ipe-joint is shown in place of that adopted by 

r. Ellington after repeated failures of the old 
joint. Also the proportions of wheel teeth are not 
good, the teeth being far too long. In spite of 
these, perhaps, somewhat trivial defects, the volume 
should prove exceedingly useful to science class 
students, containing, as it does, so many excellent 
dimensioned drawings of machine parts ; and the 
preliminary hints on the use of the scales and of 
shade lining will also be valuable, though we cannot 
indorse the authors’ recommendation to put on 
the shade lines outside the contour of the drawing. 
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MaARSEILLES.—The number of vessels which entered and 
cleared at Marseilles in the first two months of this year 
was 2526, as compared with 2230 in the corresponding 
— of 1893, and 2683 in the corresponding period of 1892. 

he tonnage movement in the first two months of this 
year was 1,564,131 tons, as compared with 1,413,084 tons 
in the corresponding period of 1893, and 1,614,091 tons 
in the corresponding period of 1892. 





THE Junior Encingegerine Socirty.—On Friday even- 
ing, the 27th ult., a visit was made to the new mechanical 
and electrical engineering laboratories and workshops of 
University College, London. The members were received 
by the respective professors of the two departments, Pro- 
fessor T. Hudson Beare and Professor A. J. Fleming, 
who explained in detail the numerous a and 
apparatus in use. The new experimental engine was 
running, and the mode of working it under various condi- 
tions shown. Tests were carried out on the horizontal 
machine, and in every possible way the inspection was 
made interesting. Ab the conclusion, the chairman of 
the Society, Mr. P. J. Waldram, expressed the members’ 
thanks for the reception afforded, to which Professor 
Fleming replied. On the 11th inst. a meeting was held 
at the Westminster Palace Hotel, Mr. H. J. Young in 
the chair, when a paper on “‘ Engineering ap nen at 
Sea” was read by Mr. G. Lane and Mr. J. Hawthorn, 
M.I. Mar. E. The paper gave a practical account ofa 
marine engineer’s duties, breakdowns to machinery at sea 
and methods of temporary repair. The obvious necessity of 
effecting the latter with the greatest despatch proved the 
importance of a knowledge of the readiest means to 
adopt under circumstances affording no time for much 
consideration. A discussion followed the reading of the 
paper, and a communication, dealing with several cases 
of permanent repairs to machinery on arriva] of the ship 
in port, was read from Mr. F. W. Dunn, Hon. Mem. 
at Genoa. The Society’s summer excursion takes place 
this year from August 18 to 25, when South Wales will 





be visited, 
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STREET CARS. 
CONSTRUCTED BY THE PULLMAN PALACE CAR COMPANY, PULLMAN, ILL., U.S.A. 
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Tue Pullman Company, of Pullman, Illinois, not only 
build luxurious cars for railway use, but they also con- 
struct street, or tramway, cars, several types of which 
we illustrate on the present and opposite pages. Figs. 1 
and 2 show a large bogie car running on two four- 
wheeled trucks. Its striking peculiarity is that it is 
entered from the side, instead of from the ends, and 
that access to the roof is obtained by internal stair- 
ways. There are the usual end platforms, which, in 
America, are commonly crowded with passengers. The 
interior is divided into two compartments by a sliding 
door. Figs. 3 and 4 show a type of car which is more 
usual in its general appearance, but it is noticeable that 
its centre is divided off to contain an oil engine and 
dynamo to furnish the motive power. There are three 
axles, the boxes of which (Figs. 5 and 6) are connected 
together by compensating levers, upon which the springs 
seat themselves, Thereare, in addition, a second set of 
compensating levers placed between the wheels, upon 
which are mounted the engine and dynamo and the 
electric motor. These parts are, therefore, indepen- 
dent of the car body, and are carried directly from 
bearings on the axles, the greater part of the weight 
being on the centre axle. By the introduction of 
electric transmission the difficulty arising from the 
difficulty of starting an oil engine is evaded; the 
engine runs all the time, while the manceuvring of the 
car is effected by varying the current to the motor on 
the lower frame. 

In Figs. 7 to 9 there is shown an exceedingly hand- 
some double-decked car, with side entrances, and a 
cover over the upper seats. This latter would natu- 
rally be much appreciated by passengers, while the 
surface it offers to wind pressure is not of much 
account when mechanical traction is employed. This 7 
car is carried on four-wheeled trucks, a standard rer bynail 
example of which is illustrated in Figs. 10 to 12. It no 
will be seen that it is framed in channels, and is pro- 
vided with two brake-blocks to each wheel. The 
brakes are pulled off by a counterweight. 

All these cars were shown at the Chicago Exhibition, 










































































Exxcrric TRAcTION ON CANALS.—The recent action of 
the New York State Legislature, in granting an exclusive 
fifty-year contract to the Cataract General Electric Com- 
pany for the transmission of electricity along the banks of 
the canals of the State, with the right tosupply light and 
power not only for use on the canals, but also in all the 
ad — territory, has occasioned a good deal of adverse 
criticism. 

















Tue Sugz Canau.—-The number of vessels which passed 
through the Suez Canal last year was 3341, as against 
3559 in 1892. Of the ships which passed through the 
canal last year, 2262 were under the English flag. The 
time of transit through the canal has been gradually re- 
duced of late years, since the electric light has been intro- 
duced for night navigation. The average length of pas- 
sage last year was 20 hours 45 minutes per vessel. In 
1891 and 1892 it was 23 hours 31 minutes and 21 hours 
16 minutes respectively. 
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STREET CAR. 


CONSTRUCTED BY 


THE PULLMAN PALACE CAR COMPANY, 


PULLMAN, {LL U.S.A. 


(For Description, see opposite Page.) 
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LOCOMOTIVES AT THE WORLD'S 
COLUMBIAN EXPOSITION. 


Our two-page plate shows a ten-wheeled consolida- 
tion locomotive, constructed at the Richmond Locomo- 
tive Works, Richmond, Virginia. The history of 
these works may be said to have begun in 1865, when 
Colonel Tanner and Mr. Delaney started the engine 
company which bore their name, and shops were 
erected on 12 acres of ground in the north-east suburbs 
of Richmond. Some 24 acres have been added, and 
the capacity of the present plant is 300 engines per 
year. The works comprise an erecting shop 350 ft. by 
50 ft., provided with a travelling overhead crane of 
15 tons capacity, and equipped with the necessary tools 
and appliances for heavy and extensive work. The 
boiler shop is equipped with hydraulic riveting ma- 
chines, rolls, cranes, shears, punches, &c., required for 
large works, and a few additional tools suitable for 
handling the heaviest work with facility. There is an 
ample pattern shop, furnished with modern machinery 
sufficient for general purposes, and a large four-storey 
brick building, with water tower, for safe storage of 
wooden patterns. The foundry is provided with two 
cupolas of 11 tons capacity, with substantial cranes, 
drying ovens, and an ample floor, all capable of exten- 
sion; the same is true of the brass foundry. The 
smithery contains a 650-lb. hammer and cranes. The 


locomotive shops are 160 ft. long by 60 ft. wide, and 








the facilities by rail and water are unrivalled. 
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There are six pits for locomotive building, each 
holding two standard locomotives, and a reversing 
table for shifting the finished machines to the main 
track. New and modern tools for this department of 
the business have been put in, and the company in- 
tends to make this branch a speciality, and to build 
locomotives equal in every respect to those of the older 
builders. 

The locomotive which was sent from this works to 
the World’s Columbian Exposition had cylinders 20 in. 
in diameter by 24 in. stroke. Steam was supplied by 
a boiler having 1740 square feet of heating surface, of 
which 155 ft. were in the firebox, and 1585 ft. in the 
tubes. The grate area was 30.8 square feet, The 
firebox is shallow, so as to project over the bar frames, 
the box being 103 in. in length and 43§ in. in width, with 
an average depth of 59in. The diameter of the driv- 
ing wheels is 50in., and of the truck wheels 30 in, 
The total weight of the engine in working order is 
127,300 lb., of which 110,800 Ib. are on the drivers, 
and 16,500 lb. on the trucks, Other particulars are 
given in the annexed Table : 


Ten- Wheeled Consolidation Locomotive, 





Cylinders : 
Cylinders ... dade 20 ia. 
Stroke of piston . : 24 ,, 
Piston-rod diameter __... :. =e 
pe packing, metallic ... Jerome 
Steam ports eer k Vevias .. 16in. by 1} in. 
Exhaust ports 16 ,, by at 





Width of bridge ... 
Slide valve 


was 13 in. 
... Richardson balanced 


Travel of valve (maximum) 54 in. 
Lap of valve (outside) ‘a 
9 inside) 0 ” 
Lead in full stroke sei a 99 
Valve stem packing, metallic ... Jerome 
Boiler : : 
Style of boiler ... Straight top, radial 
’ stayed firebox 
Diameter of boiler (outside first 
ring) die ae aalas a gaa 594 in. 
Thickness of shell oe fr 
“a crown sheet rs 
ps side sheet ... ts » 
Hs back sheet ts 
a tube sheet... s as 
Horizontal seams... ... Quadruple-riveted, 
. butt joint 
Circumferential seams ... Double-riveted 
Length of firebox... 103, in. 
BUG: nth. 2 wget me 438 ,, 
Depth ,, ,, (average) 59 ,, 
Water space (front)... “ai 7 
a », _ (sides and back) ... ri 
Diameter of crown stays a ayy # 
Number of tubes ... St 238 
Diameter of tubes (outside) 2 in. 





FigA 


&----- Between Flange Tyres 53%. 


Thickness of tubes No. 12 B.W.G. 
Length aye 12 ft. 82? in, 
Material in tubes... —... C iron 
Heating surface of tubes 1585.4 sq. ft. 

39 ” ” firebox 155.0 8 
Total heating surface 1740.4 ,, 45 
Grate area ... pat 30.8 5, 95 
Style of grate... Be Rocking 
Makers of boiler steel .. Carnegie Steel Co. 

aa »» firebox steel ... Otis Steel Co. 
Drivers and Truck : 
Diameter of driving wheel 50 in. 
Driving axle journal 7 in. diameter by 
83 in. long 
Engine truck... . . 2-wheeled pony truck 
a » Wheels ... Paige steel-tyred, 
spoke centre 
Diameter of truck wheels ee 30 in. 
Truck axle journal .. 5 in. diameter by 
in. long 
Exhaust nozzle . ope 
Throttle Balanced valve, 
double poppet 
Tank capacity (water) 3500 gallons 
a a coal ® ae 6 tons 
Diameter of tender truck wheels 33 in. 
Size of tender truck axle journals : : 
M.C.B. standard 4 4} in. by 8 in. 
Rigid wheel base ... wit 14 ft. 0 in. 
Total wheel base of engine S38, 
” ” ” and 
tender... ane ibe ” 48 ,, 04,, 
Total weight of engine in work- 
ing order... es oo ods 127,300 Ib. 
Weight on drivers 110,800 ,, 
a truck ... ae 4 a 
»» Of tender, loaded 67,600 ,, 








Victortan Ratiways.—A line from Beulah to Hope- 
town, which ha; intermediate stations at Rosebery and 
Gogura, has just been opened for passenger traffic. 
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COMPOUND ENGINE WITH PROELL 
EXPANSION GEAR. 

Tue inverted engine which we illustrate on pages 681 
and 684 has been constructed by Messrs. Westgarth, 
English, and Co., of Middlesbrough, for the sawmills 
of Messrs. Vint Brothers, Bradford. In this engine 
a single Proell valve is used, which is designed to act 
merely as a cut-off valve, the distribution of the steam 
being effected by cylindrical valves of the Corliss type. 

The general appearance of the engine is well shown 
in Fig. 1, whilst the general details of the valves and 

ear will be understood by reference to Figs. 2 and 3. 
he distributing valvesare ineach case fitted at the lower 
ends of the cylinders, and are worked by one eccentric, 
the arrangement being such that nearly straight lead 
for the rods is obtained, as shown in Fig. 1, The 
lowest level of the edge of the exhaust port is lower 
than the bottom of the cylinder, both in the case of the 
high-pressure and the low-pressure cylinders, and 
there is thus no risk of water accumulating beneath the 
pistons and causingdamage. The Proell valve and gear 
is fitted above the high-pressure distributing valve, as 
shown in Fig. 2, and is worked by a separate eccentric, 
which raises the valve in time for the commencement 
of each stroke, and maintains it open till the re- 
lease gear worked by the governor comes into opera- 
tion and lets the valve fall again, thus cutting off 
the steam. Comparatively little lap is thus required 
on the distributing valve. The arrangement, as will 
be seen, is very compact, and owing to the adoption 
of the cylindrical Corliss valves, the clearance spaces 
are much less than is usual with independent cut-off 
valves of the ordinary slide pattern. The exhaust 
from the high-pressure cylinder passes to the steam 
chest of the low-pressure cylinder through a cast-iron 
pipe. The valve for this cylinder is also of the Corliss 
pattern, but is of the ‘‘ Trick” type, having a passage 
through it, by means of which the necessary range of 
oscillation is reduced. In practice the arrangement 
adopted is stated to have proved very efficient, there 
being but a difference of 2 per cent. in the speed of the 
engine when respectively at full load and at no load. 
he two cylinders, it will be seen, are mounted 
direct, one above the other, without the intervention of 
a distance piece. The low-pressure cylinder cover is, 
however, made rather deeper than usual, to afford 
room for the metallic stuffing-box shown, and to re- 
duce the clearance in the high-pressure cylinder. The 
packing referred to consists of a number of white-metal 
split rings of angular section, which surround the rod, 
and are kept up to their work by spiral springs of 
phosphor bronze placed above them. Thesesprings are 
placed over long studs or pins of phosphor bronze, as 
shown, which serve to maintain them in place. The 
principal dimensions of the engine are: Diameter of 
high-pressure cylinder, 94 in. ; diameter of low-pres- 
sure cylinder, 16 in. ; stroke, 16 in. ; and the speed is 
110 revolutions per minute. 

We are indebted for particulars of this engine to Mr. 
Hermann Kiihne, of 25 to 35, New Broad-street, Lon- 
don, who is the English agent for the Proell patents. 








BALDWIN’S SAFETY VALVE. 

Tue illustrations on page 680 show arrangements of 
safety valves constructed by Mr. James Baldwin, 
Devonshire Brass Works, Keighley, Yorks, to assist 
an ordinary or compound safety valve, and thus to 
insure quicker action. A feature in the arrangement 
is that the valve lifts the low-water and high-pressure 
safety valves, utilising for this purpose the escape 
steam from the valve. 

Fig. 1 is a sectional elevation, and Fig. 2 is a plan of 
a compound safety valve constructed on this plan. In 
this case the high-steam and low-water valves are 
4 in. and 2 in. respectively, and the separate high- 
steam valve 3 in. They are all placed under one 
cover, with a partition running between and separat- 
ing the high-steam from the other two valves, which 
are combined. Of the two central valves, that to the 
right on Fig. 1 is the low-water and high-pressure 
safety valve combined ; the other is the high-pressure 
steam valve. From the top of the spindles there isa 
horizontal lever, pivoted as shown, and carried forward 
over the discharge pipe of the high-pressure steam 
valve. When the low-water and high-pressure valve 
combined lifts, the steam passes into the valve-box, 
thence through the branch to the right of the eleva- 
tion (Fig. 1), lifting the ball velve, and thus allowing 
free escape. In doing so it lifts the high-pressure 
steam valve, and the steam passes through the branch 
to the left, raising the ball valve in the casing shown. 
Thus the high-pressure valve assists to lift the low- 
water and high-pressure valve, making it rise very 
quickly, and so keeping a uniform pressure of steam, 
no matter how quickly it is generated. In case of low- 
ness of water, the high-pressure valves are assisted to 
blow, which should the better attract the stoker’s 
attention. Fig. 3 shows a single low-water and high- 
pressure safety valve in section. The valves are con- 
structed to stand a pressure of 250 lb. per square inch, 
and, along with seats, are of bronze. The spindles and 
jaws for the levers are of gun-metal, The jaws, it will 


be seen, are provided with a cover to insure freedom 
from dust and grit. Each valve is provided with a 
guard, which is separate from and does not form a 
guide to the valve. 





THE ASSOUAN DAMS ON THE NILE. 
To THE Epiror or ENGINEERING. 

Srr,—Will you allow me to make a suggestion to avoid 
submerging the Temple of Phile, without interfering 
in any way with Mr. Willcocks’ scheme of dams north of 
Phile? Iam aware of only two suggestions to that pur- 
pose—to remove the temple; to raise it where it stands— 
and no doubt ‘‘it cannot be said that either of these is 
free from objection, or from difficulty ” (ENGINEERING, 
page 521 ante). As to my scheme, it may cost more, but 
it would give much more satisfaction—almost a complete 
satisfaction to everybody. I simply propose to encircle 
the whole island of Phil, or a great portion of it, with 
adam reaching to the same level of the reservoir dams. 
I cannot define presently the shape, the dimensions, and 
the cost of such a wall, but no doubt it will cost much less 
than the reservoir dams. The estimate for the cost of 
these (exclusive of compensation) is £E.658,000 (an 
Egyptian pound = 20s. 6d.); their length is 1850 metres ; 
the greatest height 23 metres, and 700 metres of them 
will be pierced by undersluices. My dam would be about 
1000 metres long; the general level of the solid rocky 
crest of the cataract is 91 metres, and it is proposed to 
hold the water up to 105 or 106 metres; therefore my 
wall would be only 16 metres high; it would be founded on 
solid rock, and hei above water. Its cost would add 
only a small fraction to the cost of the reservoir and of 
the other irrigation works—an undertaking which will 
procure benefits ‘‘to be reckoned in millions sterling per 


annum.” 
Yours faithfully, 
JOSEPH CREDR, C.E, 


Rome, May 7, 1894. 





THE INSTITUTION OF CIVIL ENGINEERS. 
To THE EpiTorR oF ENGINEERING. 

Srz,—I am quite in agreement with your several corre- 
spondents who think that the time has arrived when the 
management of the Institution of Civil Engineers should 
be modernised, or, in other words, brought a little up to 
date. Englishmen are notably conservative, and even 
lazy, consequently matters that require amendment are 
often allowed to drift on. 

If the government of the Institution is to be discussed, 
I propose to mention a grievance that affects associate 
members, but more particularly those resident in the 
country and abroad. My own case will illustrate what I 
mean. A good few years agoI was elected an associate 
member, being supported by some very well-known signa- 
tures. Since then I have carried out many important 
matters, and have, I think, distinctly advanced in my 
profession. To become a full-fledged M.I.C.E., a number 
of signatures of members are necessary. Several of those 
who signed my nomination form are dead, and owing 
chiefly to my absence from London, my acquaintance 
amongst members is very limited, consequently I may 
never be elected a member unless I go ‘‘ touting” round 
for signatures, a proceeding I strongly object to. 

If a man is thoroughly qualified to be elected into the 
Institution, the Council should surely have the power to 
transfer him from one class to another on receiving 
absolute proof as to his progress in the profession and a 
list of the chief works carried out by him since his elec- 
tion, without going through the formality of touting for 
signatures, which are often given on a slender acquaint- 
ance, and with a very limited knowledge as to the attain- 
ments of the candidate and the work done by him. 

Yours faithfully, 
ANOTHER ASSOCIATE MEMBER. 

May 19, 1894. 


To THE EpiTor oF ENGINEERING. 

Sitr,—The election takes place next week, and it is, 
therefore, evidently too late for those members who desire 
to see a more progressive policy in the affairs of the Insti- 
tution to come to any agreement as to whom to support. 
Still more is it impossible to nominate, with any chance of 
success, any candidate not already nominated. 

The best they can do in this election, therefore, is to 
give the greatest support they can by individual action 
to those candidates on the Council’s list who are most 
likely to assist in extending the usefulness of the Institu- 
tion, and least wedded to an extreme conservative om. 

I wish to point out that there is a way by which such 
members can make their votes somewhat more effective 
than they usually are. 

By the bye-laws each member can give only one vote to 
any one candidate, and has to vote for 15 candidates, 
and hence the natural and, no doubt, ordinary course for 
a member to take is, whatever new man he votes for, to 
vote also for the sitting members of Council, unless he is 
positively opposed to any of them. But I venture to 
suggest that this should not be done, but all members sup- 
porting the candidature of new men should abstain from 
voting for any sitting member whether they wish the 
sittirg members re-elected or not; for the effect of the 
conti ary policy is to give so large number of votes to the 
sitting members that they are all safe, and, therefore, not 
only is the contest reduced to one solely for the two seats 
vacated by resignation, but the chances of election of any 
particular new man are greatly reduced. 

For instance, suppose 500 members vote, and 250 of them 
wish to modernise the Council. If they refuse to vote for 
any of the sitting members, the highest vote received by 
any of these will be 250, and therefore any new man re- 





ceiving more than 250 votes will be elected. There is not 





the least danger that this will imperil the seats of more 
than one or two of the sitting members or of any member 
who is really valuable to the Institution, so that members 
withholding their votes do not in the least imply a cen- 
sure on the main body of the Council, or do anything 
which can possibly cause the vast majority of them to be 
excluded. The object and the effect of their action will be 
solely to give a better chance to the few new men they 
wish to support. 

Now as to the method of carrying out the suggestion, 
We have to vote for 15 names, but as they may be any 
names, members have only to fill up their list with names 
of men who have no chance of election, e.g , any dozen 
taken at random. 

The same principle dictates the wisdom of voting for 
only a few of the new candidates, but it seems impossible 
to say how many it is best to vote for. I am inclined to 
think that in the impossibility of agreeing beforehand on 
a list, it is best for all go-ahead members to vote for all 
new candidates on the Council’s list who would fairly 
represent their wishes, but certainly for none who are on 
the Council’s list who would not, because every such vote 
tends to prevent the election of the others. 

Yours truly, 
Assoc. Mem, 


To THE EpiTorR oF ENGINEERING. 

Srr,—I have read ‘‘ Assoc. Mem.’s” letter in your 
issue of the 18th. With reference to his suggestion 
about plumping, itis perfectly feasible to do it at present. 
It is only necessary to erase all names except the one of 
the candidate it is desired to vote for, and then from the 
Institution list to take the names of 14 members residing 
permanently abroad and insert them. 

Your obedient servant, 
AN ENGINEER. 
May 24, 1894. 





MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE EpiToR oF ENGINEERING. 

Srr,—Anonymous writers must unfortunately always 
suffer under the stigma of fearing to fight in the open. 
In the present case civilians who have enjoyed most expe- 
rience of Royal Engineer officers by acting under them 
can least afford to publish their names, 

Royal Engineers, encumbered with the spoils of office, 
and hampered, as well as protected, by the heavy armour 
of a false reputation, naturally dislike being worried by 
the sharpshooters of the enemy. Put both sides on equal 
terms before an impartially constituted Commission, and 
the civil engineers will soon drive the Royal Engineers 
from their present position in the profession. 

Will Colonel Bucknill condescend to explain how the 
Army and the corps are made more efficient by employing 
Royal Engineer officers in civil appointments, as stated 
by him in his letter of the 13th? Does he really believe 
and wish to persuade us that a Royal Engineer officer, 
who, under the present system, has done no actual sol- 
diering for years, would at any moment, if called upon, 
perform such duties better because 4 his employment in 
the meantime in a civil capacity? For this is what his 
words convey. 

Will he explain, if ‘‘the training at Chatham is excel- 
lent in every way,” how it enables Royal Engineer officers 
to learn in a few months (in the intervals of other studies) 
how to direct civil engineers, architects, and surveyors in 
their duties, and to be capable, when called upon, of 
exercising any or al] of these functions; for this must be 

+ pe road to learning which civilians would be only too 
glad to tread. 

If ‘‘no sensible man would recommend that civilians 
should direct the works connected with forts and bat- 
teries, and other buildings employed in our defences,” it 
is the more desirable that the Royal Engineers should be 
trained to dispense with civilian assistance in these 
matters, leaving the erection of barracks openly in the 
hands of civilians, according to the German and Conti- 
nental system. 

It may appear paradoxical that the best paid profes- 
sional appointments often entail less actual labour than 
those of a lower grade. It only ceases to be so when they 
are filled by those who have had their full share of hard 
work in the lower ranks; the ee and experience 
thus obtained enable them to exercise the administrative 
and critical functions required of heads of departments, 
inspectors under the Local Government Board, &c. Thus 
efficiency is secured and merit rewarded at the same 
time. ill Colonel Bucknill explain why this principle 
should be violated in favour of Royal Engineer officers 
who are jumped into such appointments without these 
credentials ? 

Colonel Bucknill has the courage of his reactionary 
opinions in his advocacy of Jacks-of-all-trades, who must 
necessarily be ‘‘ masters of none,” if judged by the high 
standard required of all professional men nowadays. It 
would, no doubt, be an excellent thing if we could all go 
through a preliminary general training that would deter- 
mine our special aptitudes. If the War Office appoints 
Royal Engineer officers to their various duties on these 
lines (and I have heard that, on the contrary, they have to 
serve in almost every branch in turn), the next step should 
be, complete their training accordingly, not place them at 
once in authority over already trained men. The worka- 
day world finds life too short for this system of pre- 
liminary training and selection. Men are trained at once 
for special duties at the risk of a few occasionally mis- 
taking their vocations in life; and this must apply 
equally to the military profession. 

ou have already accorded a most generous amount of 
space to this correspondence, so I must not presume upon 














May 25, 1894. | 


ENGINEERING. 


679 








our kindness. I merely wish to point out that Colonel 
Buckaill really does not touch the vital points at issue. 
It is contended that Royal Engineer officers are not 
qualified civil engineers or architects ; that they claim to 
ba so in order to obtain good appointments in which they 
can father the work of others; and that even their own 
“‘ Royal Engineer Department” is merely ‘“‘ bossed ” by 
them, while all professional work is done by civilians or 
other subordinates. : 

If, instead of mystifying us with tabular statements 
and other generalities, Colonel Bucknill will produce a 
few facts rebutting these charges, they will be most accept- 
able to many others besides 

Yours, &., 
An Inquisitive A.M.ILC.E, 

May 21, 1894. 


To THE Eprtor or ENGINRERING. 

Sir,—I have greatly enjoyed the meanderings of Lieut.- 
Colonel Bucknill, and was pleased to see that a Royal 
Engineer was possessed of that information which we all 
know already ; he has, however, quite evaded the points 
at issue. This champion bas a poor opinion of the moral 
rectitude of his brother officers, for he is surprised that 
one of them should conscientiously and boldly give his 
opinion of the service. A false esprit de corps has always 
been a stumbling-block in attempts to reform the Royal 
Engineers. His division of the duties performed by them 
is amusing. If ‘*A2” and ‘A 4” are “‘ work, not of the 
corps,” why, then, do they undertake it ? 

How does Lieut.-Colonel Bucknill make out that rust- 
ing in civil appointments produces increased usefulness 
for war? ‘A Quondam Division Officer of Engineers” 
recently stated: ‘‘ Officers have not, and cannot have, 
the leisure to keep up their efficiency in military work, 
though this ought obviously to be a sine qué non.” ‘‘ Years 
often go by without their getting even one month’s 
practice in military engineering, or in drill, or manceuvre.” 
This is directly opposed to one of the regulations drafted 
out to govern the employment of Royal Engineer officers 
in civil departments by the Committee of 1870, which lays 
down, that ‘‘all officers of Royal Engineers in civil em- 
ployment are required to keep themselves efficient for 
duty as military engineers.” : 

Our opponent admits that ‘‘ the number of commissions 
given to the Royal Engineers exceeds the requirements of 
the corps’ work.” It is preposterous that this body should 
be made so large as to enable the authorities to select 
officers for certain posts, the duties of which are not at all 
compatible with the interests of the Army. According to 
this theory the number of civil servants of the Crown 
ought to be double the requirements, in order that certain 
individuals may be chosen for the snug posts, and at the 
same time the remainder to have good salaries to compen- 
sate for their not being so selected ! 

The district work is performed by civilians, and not by 
military labour, as he would have us believe; and hence 
redcoats are unnecessary as commanders. 

It is inexplicable why a soldier should be President of 
Cooper's Hill College. Fancy a civilian as head of the 
School of Military Engineering, Chatham ! 

It is also obscure to me why a colonel of Engineers 
should have just been appointed Chief Consulting Engi- 
neer to the Government of New South Wales for irriga- 
tion at Sydney. The salary, observe, is 1500/. per 
annum. 

The Broad Arrow, in its issue of the 19th inst., holds 
that military engineers should not be admitted into the 
Indian Public Works Department, but, of course, Lieut.- 
Colonel Bucknill’s opinion carries more weight. 

A few months ago, after a Local Government Board 
inquiry had been held in the south of Ireland ona scheme 
for water supply, it was discovered that the catchment 
was some 5 ft. below the houses to be supplied! The in- 
spector was one of our heroes, and, as usual, declined to 
be responsible for approving of the plans. 

During the late Egyptian war it was difficult to obtain 
Royal Engineer officers, as most of them, being ensconced 
in comfortable billets, did not feel enamoured of the field 
of glory. One, however, to his credit, gave up a 7001. per 
annum appointment under the Admiralty, and did good 
work in the land of Pharaoh, being afterwards rewarded 
for his services by a responsible position at the War 





ce. 

Sir George Chesney, R.E., lately expressed in Parlia- 
ment that “four Army was not a fighting army,” and his 
own branch of the service would seem to exemplify this 
statement. 

Even Mr. Rudyard Kipling, who was educated at the 
military school of Westward Ho, and who has spent years 
of his life amongst Royal Engineers in India, jeers at them 
as the “little tin gods.” In one of his ‘‘ Departmental 
Ditties,” with reference to the directorships of railways in 
that country, he writes: 

“By the laws of the family circle, ’tis written in 

letters of brass 
That only a colonel from Chatham can manage 
the railways of State, 
Because of the gold on his breeks, and the subjects 
wherein he must pass ; 
For in all things that deal not with railways, his 
knowledge is great.” 
I am, Sir, your obedient servant, 
P RueivaLtpD THomas. 
Kensington, S.W., May 19, 1894. 


To THE Eprror or ENGINEERING. 

Srr,—As a civil engineer lately employed in the Ad- 
miralty Works Department, which has been alluded to, 
I am led to share in this most interesting correspondence- 
The Royal Engineers were employed by the Admiralty 
about the year 1834, and upon the establishment of the 
Works Department as a separate and distinct branch 








they were placed in charge of the works at the various 
naval stations, and were employed in much the same 
manner as they now are in the Army Works Depart- 
ment, as commanders and overseers, but without in any 
way contributing to real technical work. And because it 
was found their presence was not only useless but a hind- 
rance, disadvantageous to the public service and to them- 
selves, they were withdrawn in 1849. 

The two best berths in the department, viz., the Direc- 
torship of Works and Superintending Engineer of Ports- 
mouth Dockyard, with civil salaries respectively of 900/. 
and 700/. per annum, are, however, still held by them 
(not as retired officers, like the Local Government Board 
Inspectors, but on the staff, and receiving Army pay and 
promotion as soldiers). The qualifications of soldiers for 
these posts are not clear, and have ever been objected to 
by the civil staff. It is true that the present Director of 
Works boasts of an extensive (at least, in his own opinion) 
acquaintance with light railways in India, and his know- 
ledge was so vast that when a small tramline was about 
to be laid down in one of our dockyards, he actually 
undertook to make some alterations in the plans sent him 
for authorisation, but, strange to relate, none of these 
magnificent ideas would work out in practice. It is also 
well known, as was pointed out by your correspondent 
‘*Alma Mater,” in the extracts from evidence of the 
Directors of Works, that they have never claimed to 
design the works which are required, nor in the most 
important cases even to take the responsibility of vouch- 
ing for the designs of their subordinates, but obtain the 
advice of an eminent civil engineer (within recent years 
the late Sir John Coode). 

It is not quite evident to the feeble intellect of a mere 
civilian why Portsmouth Dockyard should have a mili- 
tary superintending engineer all to itself, whilst that 
privilege is denied to the other Royal Dockyards. Mr. 
A. P. Gwynne, C.E., in your issue of the 6th ultimo 
stated that it was difficult to induce a Royal Engineer to 
accept this situation, because of the onerous duties 
attached to it. Why, then, was not one of the experienced 
civil engineers of the department offered the 52 el 
ment? Military engineers cannot possibly have had an 
extensive and practical acquaintance with dock and har- 
bour work, to say nothing of the planning of Admiralty 
buildings. 

The presence of the ubique Royal engineers in the Ad- 
miralty Works Department is highly prejudicial to the 
interest of that service, for it prevents a good class of 
civil engineers, who see the best posts therein occupied 
md redcoats, from competing for the Department. It 
also hinders those already in from working studiously at 
their profession, for they know it is hopeless to expect to 
rise to high positions in their own department. 

There is another point, too, which applies to all civil 
appointments held by military engineers, namely, How is 
it possible for an outsider, placed suddenly at the very 
head of a department, to acquire that necessary informa- 
tion which can only be learned by those who have had a 
lifelong experience of it? These figure-heads, also, are 
mere birds of passage, their offices being usually held for 
about five years. It therefore cannot be expected of 
them to feel a proper interest and responsibility in the 
establishments into which they are shoved, which interest 
can only ‘be engendered by long acquaintance. 

It was only a few weeks ago, to fill the chief technical 
post at the Admiralty head office, a civil engineer (an 
M.1.C.E. whose experience of dock works is so well 
known) was passed over the head of a military one, because 
the Royal Engineer Director of Works had no faith in his 
brother officer’s qualifications, or realised the necessity of 
having a practical civil engineer at his elbow. 

The Right Hon. A. B. Forwood, M.P., late Parlia- 
mentary Secretary to the Admiralty, held very strong 
views on the matter, and had he remained in power, the 
Royal Engineers would have been dethroned from the 
Admiralty Works Department at any rate. 

Yours faithfully, 
A QuonpAM ADMIRALTY Civit ENGINEER. 





To THE EpiToR OF ENGINEERING. 

S1r,— May I further trespass on your kindness and make 
a few final remarks in reply to Colonel Bucknill’s last 
effusion. 

As to my want of “kindly feeling,” I am attacking a 
system, not acorps, and have endeavoured to suppress all 
sentiment as much as possible. 

Colonel Bucknill says that my argument that the Army 
suffers from the fact of Engineer officers being employed 
as civilians, ‘‘ will not stand examination for a moment.” 
Does Colonel Bucknill in sober earnest mean to say that 
a Royal Engineer officer can put by his uniform and 
military training for a number of years without losing 
his military efficiency? I haveseen too many cases in sup- 
port of my argument. It stands to reason that an officer 
who has been employed for years, say, on the Board of 
Trade, or in public works, cannot help losing much of his 
military efficiency. Colonel Bucknill then adds: ‘*The 
number of commissions given to the Royal Engineers 
exceeds the requirements for the corps’ work.” This is 
precisely the fons et origo of the whole complaint made by 
the civil engineers. In the face of this damaging admis- 
sion, further comment is needless. 

It is utter nonsense for Colonel Bucknill to say that 
the further training at Chatham is ‘‘excellent in every 
way,” when we all know that this is not the case now, 
whatever it may have been in Colonel Bucknill’s days. 
The young officer, on joining at Chatham, is breathlessly 
hurried through a course which for pretentiousness, at 
any rate, has no equal elsewhere. Civil engineering 
under the headings, “‘ Estimating and Construction” 
and ‘‘Steam,” is expounded by junior officers who 
cannot possibly have the necessary scientific qualifica- 





tions for the work. Even assuming, for the sake of 
argument, that they are possessed of the requisite 
scientific training and practical experience, what can be 
taught in the absurdly limited time allowed? It is the 
same with the other courses. The result is that the youth- 
ful representative of the ‘scientific corps” usually quits 
Chatham knowing about as much of civil engineering as 
he does of Mongolian mythology. 

Colonel Bucknill is sadly fossilised in his ideas when 
he considers that it is high praise to be termed a “‘ Jack- 
of-all-trades” Engineer officer. Doubtless, some 50 years 
ago, this was a good recommendation ; but in these days 
all has changed. The general standard of education in 
the Army has improved. ll officers in the infantry and 
cavalry are well instructed in field fortification and 
military surveying. Thus the ‘‘ Jack-of-all-trades ” Engi- 
neer officer is no longer needed, and in his place we want 
the highly specialised type. This has been recognised for 
a long time in the Continental armies. We, with an 
obstinacy as amazing as it is deplorable, adhere to our 
cumbrous, costly, crude Chatham system, with all its 
glaring anachronisms. 

In conclusion, let me repeat what I once heard a well- 
known civil engineer say: ‘‘ There are,” he stated, ‘‘ three 
kinds of engineering: civil engineering, military engineer- 
ing, and Royal engineering.” 

I remain, yours truly, 
A Miirary ENGINEER. 








BALANCING OF LOCOMOTIVES. 
To THE Eprror or ENGINEERING. 

Sir,—Referring to Mr. Rolfe’s letter last week, I can 
answer at least one of his questions, In Mr. Aspinall’s 
list of questions about express locomotives, there is no 
allusion to the mode of balancing; so that Mr. Rolfe’s 
expectations in that direction are not likely to be realised. 
As to the propriety, under the circumstances. of such 
omission, I leave that for others to discuss who know 
more about the matter than myself. 

I can give Mr. Rolfe no information as to the French 
engines; perhaps some of your French readers may 
supply it. 

T remain, Sir, faithfully yom 


<\ . 


May 22, 1894. 





ENGINE-ROOM ARTIFICERS IN THE 
NAVY. 
To Tug Epriror or ENGINEERING, 

Srr,—As one of the class of naval officers most vitally 
interested in, and connected with, the subject of personnel 
of the engineering branch of the Navy, my remarks on 
the correspondence re ‘‘ Engine-Room Artificers,” in your 
issue of March 9, may not be out of place. 

I cordially agree with and support the very modest 
claims put forward by the Steam Engine Makers’ Society, 
and feel sure that they must all be granted in time, but, 
like all advances in naval engineering personnel, it will pro- 
bably have to be fought for step by step, to overcome the 
inborn conservative “instincts” and ‘‘ traditions” of 
naval progress. 

The engine-room artificers have now developed into the 
responsible engine-room watchkeepers ; commissioned en- 
gineer officers are now, by force of circumstances, reduced 
to numbers barely sufficient for administrative duties, 
and it is not in the interest of the service that the engine- 
room artificer, responsible in the period of his watch for 
the preservation of machinery to the value of 100,000/., 
and whose neglect might jeopardise the lives of 500 souls, 
and a million of money, should only be a chief petty 
officer. To be consistent, under present circumstances, 
the quartermaster (chief petty officer) might equally well 
keep the watch on the bridge. In the case of such 
neglect, brought about by discontent, carelessness, or in- 
competence, how does ib affect the engine-room arti- 
ficer? He is court-martialled, aso imprisoned, and 
dismissed the service. The latter part he probabl 
desired, and he then joins the merchant service, wit 
better pay and position, or returns to the shops. Unless 
engine-room artificers, who I consider should enter the 
Navy as chief petty officers, have some reward for value 
and merit, such as promotion to warrant officers, we shall 
never make the best of the material placed at our dis- 
posal. If this step is granted, the other points asked for 
will more or less follow, including getting a commission 
as chief warrant officer, which is probably all that is 
desired. : 

Another way of looking at their present anomalous 
position is that two boys may serve their time in a dock- 
yard, or private establishment, the one as shipwright, 
and the other as engine fitter. After completing their ap- 
prenticeship, they both enter the Navy, the one as “‘car- 

nter’s crew ” and the other as ‘‘ engine-room artificer.” 

n course of time the ‘‘carpenter’s crew” becomes a 
‘carpenter ” (warrant officer), and eventually may be- 
come chief carpenter (commissioned officer), whereas the 
engine-room artificer is a chief petty officer from the 
beginning to the end of his career, with such variations 
of title as chief engine-room artificer, first or second class, 
engine-room artificer, first, second, third, or fourth class, 
or acting fourth class, and of course with certain incre- 
ments of pay, from 5s. 6d. to 7s. 6d. a day. . 

Many other ways of showing the absolute and relative in- 
justice under which the engine-room artificers suffer may 
be adduced, and in the interests of the Navy and the 
country, ‘‘traditions ” should give place to “ efficiency,” 
i.e, “ justice and contentment.” é 

I remain, yours faitbfully, 
Starr Encineer R.N. 
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REMOVING CRANKS FROM ENGINE 
SHAFTS. 
To THe Eprror oF ENGINEERING. 

S1z,—Perhaps the following method will interest Mr. 
7 J. Neate, as it avoids drilling a hole in crank- 
shafts : 

A is 8 portion cut from a scrap cast-iron flanged pipe, 
the outside diameter of which is slightly less than the 
inside diameter of the crank boss. B is blank flange 
bolted to pipe. C is cross-bar fixing A securely on end of 
crankshaft, by means of bolts D, and forming a water- 
tight joint at KE. Bolts D may be hook bolts, or attached 
to suitable crossbar on back side of engine pedestal end. 
Pipe connections are made for water supply, as shown 
in sketch. The crank boss is expanded by putting a fire 


te) 


SE ral ae an 
Inlet Water } A 
Below Crossbar a 

2 — > 

< WE ‘s 
Outlet Water 
Above Crossbar 

(246) D 

under it, while the shaft is kept cool by means of water 
circulation. In due course the crank boss becomes slack, 
and can be slid along off shaft; it then surrounds the 


pipe A. 

Another method which requires no special tackle, but 
which it is not always advisable to use, is the following: 

Put fire under crank boss and allow both it and the 
crankshaft ond to become thoroughly hot. Now direct a 
jet of water round the circumference of boss, using fire 
hose-pipe and nozzle; in this way the crank boss con- 
tracts on the hot shaft, and compresses the material of 
the latter while still hot. As the shaft cools, it contracts 
and leaves the crank boss slack on it. 

Yours faithfully, 


D. J. Murray. 
Manchester, May 16, 1894. 





WATER-TUBE v. CYLINDRICAL BOILERS. 
To THk Eprror or ENGINEERING. 

Srr,—The reckless manner in which Mr. Howden pre- 
sents, as “facts,” statements which will not bear the 
slightest investigation, is only less surprising than his 
boldness in repeatedly asserting that he has thereby 
proved his astonishing theories as to the relative per- 
formances of the two types of boilers under discussion. 

Ib almost looks as if the expression he uses at the 
bottom of the first column of page 490, where he proposes 
to ‘‘ glance shortly at” these so-called facts, indicates the 
amount of consideration he has rf to data, which are 
many of them obviously absurd, before using them as 
weapons with which to attack the water-tube boiler. 

To take, for instance, the first Table on page 490, any 
one who did more than “ glance” at the figures would 
suspect an error where one boiler is said to have burnt 
66 lb. of coal per square foot of grate, and another, of a 
type offering more resistance to the passage of air, is said 
to have burnt 83 per cent. more coal per square foot, with 
only 24 per cent. more air pressure. What kind of coal 
was used on the latter trial ? 

On referring to the original report, which was issued by 
the American Bureau of Steam Engineering in 1891, I find 
that this particular trial of the Cushing’s boiler is there 
described as worthless, the only exact item being the total 
amount of water evaporated during the trial. The report 
further met “The time was obviously too short to give 
value to the coal record, and the inconsistencies of the 
computations therefrom we do not attempt to correct on 
the only available basis—uncertain guesses.” 

So much for Mr. Howden’s “facts” as regards the 
Cushing’s boiler. 

As the experimenters themselves declare this trial to be 
valueless, it is perhaps scarcely worth while to point out 
that the measured evaporation from and at 212 deg., as 
given in the report, is 6.98 lb. The 6.51 1b. which Mr. 
Howden quotes was given as an estimate of what the evapo- 
ration would have been if the steam had been perfectly 
dry, the estimate being based on a calorimeter test by the 
barrel plan. This method is well known to be very liable 
to error. (In Professor Thurston’s ‘‘ Manual of Steam 
Boilers,” page 524, he shows that an error of weighing 
amounting to 4 1b. out of 200 1b., or a misreading of half 
a degree of temperature out of 45 deg., may produce 
errors in the estimate of moisture of from 0.32 to 1.2 per 
cent., and that as errors of observation of from at least 
0.1 to 0.25 per cent. are to be expected, the errors in the 
estimate of moisture are liable to become very serious. ) 

It is, moreover, unusual to make this correction (?) at 
all, and it was probably not jone in the trial of the 
Tripoli’s boiler with which that of the Cushing’s boiler is 
communes, By the bye, I am informed by the makers of 
the boilers for the Tripoli that they ‘‘are not aware of 
any evaporative trial having been made with these 
boilers.”* Will Mr. Howden give particulars of time, 
place, and conditions of the trial? 

The report already referred to gives particulars of a 
trial with only 2 in. of air pressure, when each of the 
Cushing’s boilers supplied steam for 636.3 indicated horse- 
power, besides the steam used by the auxiliary engines, 


* The ter part of this letter was written a month 
ago, but having written to the gentleman who designed 
the Tripoli’s boilers for particulars of trial, &c., I post- 
poned publication till receiving his reply, which was de- 
layed owing to his absence abroad. 
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which were estimated at an additional 53.6 indicated 
horse-power. If 690 indicated horse-power was thus 
developed with only 2 in. of air pressure, Mr. Howden’s 
estimate of 788 indicated horse-power (I beg his pardon, 
— with twice the air pressure is rather wide of the 
mark, 

Having shown the worthless character of Mr. Howden’s 
first column, let us now look at the second, that referring 
to the Tripoli’s boilers. 

The makers of these boilers inform me that the six 
boilers were intended to provide steam for 4200 indicated 
horse-power, but that ‘‘constructional difficulties with 
the ship, which was built abroad, and consequent exces- 
sive vibration of the cannon gl prevented the attain- 
ment of the full power proposed. 

Even if it had been obtained, this would be only 700 
indicated horse-power per boiler, whereas Mr. Howden 
estimates it at 1120.86 (the second decimal place is rather 

i ! 


rich !). 

The Table should be further corrected as follows: Esti- 
mated horse-power ~ 100 ft. and per ton should be 44.8 
and 62.7, instead of 71.85 and 100.45 respectively. Of 
oe the actual values obtained on trial were less than 
this. 


I may here point out the fallacious nature of the idea, 
which Mr. Howden appears to cherish, that a large indi- 
| cated horse-power per square foot of heating surface is 
| necessarily @ merit in a boiler, 
| Neglecting the fact that indicated horse-power is a bad 
|measure of steam for comparing two boilers, unless the 
| engines used are of identical economy, if of two boilers of 
‘equal weight and equal indicated horse-power, one has 

less horse-power per square foot of heating surface than 
|the other, it is obvious that if other conditions (circula- 
| tion, for instance) are equally good, the boiler having least 
| indicated horse-power per foot of surface will be the least 
| roasted, will therefore have a longer life, and be a better 
/and more economical boiler, Mr. Howden refers to the 
Speedy as having given the highest results ~~ obtained 
with the Thornycroft boiler. He will be glad to learn 
' that this is far from being the case. The type of boiler 
being so light, there was no difficulty in getting plenty of 
| heating surface into the ship without undue weight, and 
this was intentionally done so as to insure easy running. 
|The full power of over 4700 indicated horse-power was 
| therefore realised with only 1.7 in. of air pressure. Mr. 
|Howden is again unfortunate in his ‘‘facts” when 
‘describing the Speedy, and as the necessary corrections 
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are rather numerous, perhaps you will kindly reprint the 
Table as follows : 














| “ Speedy.” « Satelit.” 
| | 
aa | eon - 
Mr. | evecS | Mean 
Howden. Actual. ator wae Results. 
| } Official). 
Number of boilers... Fight Four 
Kind of boilers Water-tube Locomotive 
Average performance 4,500 | 4,500 4792 4000 . 
Maximum performance ..; 4,674 | 4,703 4901 = 
Total heatingsurfacesq.ft.| 15,145 | 14,720 8417 | 8417 
» gratearea .. ,, 216.6 204 18 | 185 
Tons of boilers with water 
uptakes, funnels, and | 
mountings ....| «154s || (90.4 96.1 96.1 
Pounds of boilers and 
water per average horse- 
power... ee «| 75.39 45 44.92 | 53.8 
Average indicated horse-| | 
power per equare foot of, } 
heating surtace .. and 29 .306 “569 475 
Relative amount of forcing] 
necessary to keep within! | | 
the weight per indicated] | | 
horse-power given above} f acl 1.86 | 1.55 





Total length of boiler-room| | | 
ft.in} | 39, g | 683 
Total length of engine- J | 
SOU. ens . a ee | 333 
} 








Ihave followed Mr. Howden in giving as the “average” 
power of the Speedy, whatever that may mean, the 4500 











indicated horse-power guaranteed by the contractors, 
although it is not clear why 4703, which is the average of 
a three hours’ official trial, should not be taken instead. 
Of course the maximum power was much more. 

Since he thus quotes the contract power as the 
Speedy’s average, he ought in fairness to do the same in 
the case of the Satellit, where the contractors promised 
** about 4000 ” indicated horse-power. 

I understand that the two horse-powers vouched for by 
Herr Ziese were obtained while the engines ran at their 
utmost speed for a short period only, and that this was 
not on an official trial at all, but during a preliminary run 
on December 11, 1892. They cannot, therefore, be post | 
compared with the Speedy’s records. Since, indeed, 
as already mentioned, the Speedy’s boilers were purposely 
designed to steam very easily, while the boilers of the 
Satellit were hard pressed, it is not fair to compare the 
two at all, although the Speedy in any case comes out 
best. On the Satellit’s preliminary trials I understand 
the revolutions were 280, 284, and 286 for 4237, 4792, and 
4901 indicated horse-power respectively. If this be so, the 
indicated horse-power on the official trial, which took 
place on December 30, 1892, when I believe the revolu- 
tions were 275.4, was probably from 4000 to 4300, or, say, 
about 4200, which should be substituted for 4901, in order 
to compare with the Speedy’s so-called maximum per- 
formance. : " 

Mr. Howden has peculiar ways of looking at the boiler 
question, but his last item nevertheless takes one by sur- 

rise. In order to compare the length of ship occupied 
& the boilers, he first adds to it the length of the engine- 
room ! 

I believe the Satellit is of greater beam than the 
Speedy, in which case the boilers could be got into a shorter 
space, but whether this is so or not, it is difficult to see 


why the engine-room should be dragged into the discus- 
sion. As Mr. Howden lays special stress on the length 
of the Satellit’s sea trials of eight and six hours’ duration, 
I may mention that the Speedy had some distance to 
steam before the trial course was reached, and that she 
was under way, according to the official report, for 10 
hours and 6} hours, although diagrams were only taken 
during eight and three hours on her two official trials. 

I woul suggest that the paragraph on page 490 com- 
mencing ‘‘ These figures” would agree better with the 
above facts if written thus: ‘These figures put an end 
to all the claims of the fire-tubists. Not only is the power 
only obtainable by forcing the locomotives nearly twice as 
hard as the water-tube boilers, but even at this high rate 
the weight per indicated horse-power is as great, although 
the water-tube boiler is working with only 1,7 in. of air pres- 
sure as compared with from 3 in. to 4in. in the cage of the 
locomotive. The data are not available for comparing 
the boiler-room capacities. The long sea trials of the 
water-tube boilers, many of which have steamed all the way 
to South America and other distant stations, have proved 
their sea-going qualities to be at least equal to those of 
the locomotives, while none of the trouble from ‘ bird’s- 
nesting’ and leakage, for which the latter are so well 
known, has been experienced with the Thornycroft water- 
tube boilers,” 

Since two boilers of equal power, but different design, 
would, if fitted to the same ship, have funnels of nearly 
equal weight, one would have thought that Mr. Howden, 
in his anxiety to make a fair comparison between the 
merits of the different types, would have gone to some 
— to obtain the weights of boilers and mountings 
alone, 

He has, on the contrary, gone out of his way in order to 
include not only the funnels, but also, in some cases, the 
fans and piping, as being what he considers necessary 
adjuncts to the working of the boilers, On this ground 
he ought certainly to add the feed pumps and pipes, and 
perhaps the fresh-water tank (he appears to have done 
this in the case of the Nero, page 491); and surely, the 
coal being quite as necessary as the fans, &c., the weight 
of bunkers should have been included also, 

This would have been quite as reasonable as comparing 
the length of engine-rooms as a test of the merit of boilers. 

am, Sir, yours faithfully, 
C. H, WINGFIELD. 

Lingard House, Chiswick Mall, May 16, 1894. 





To THE Epiror oF ENGINEERING. 

Sir,—In Mr. Howden’s letter, in your issue of the 
27th ult., on ‘‘ Water-Tube v. Cylindrical Boilers,” he 
mentions that the British Admiralty, while ignoring the 
high results obtained in steamers of themercantile marine, 
by the use of his system, are adopting in one of the new 
battleships some system of forced draught which had been 
tried and discarded by its inventors 50 years ago. 

I am not aware of any other system of forced draught 
being used in the Navy than the closed stokehold, and in 
one battleship, Martin’s induced draught, which latter, I 
should suppose, is a recent invention. Perhaps Mr, 
Howden may be good enough to explain to what system 
he refers in his letter of the date given. 

I am, &., 
CurtosiTY, 
London, May 23, 1894. 





To THE EprTor or ENGINEERING. 

Srr,—In your issue of March 30,.Mr. James Howden 
seems to doubt a statement made by Mr. Sampson in 
regard to depending on the Belleville regulator for keeping 
@ proper supply of water in the boilers. I have been 
running the Belleville boilers nearly seven years, having 
in the steamer I am now chief engineer of two boilers of 
250 horse-power each, and a donkey boiler of 25horse-power. 
We carry 250 lb. of steam on boilers, and 200)b. on engine, 
and depend on the automatic feed regulators to supply 
the proper amount of water, and they have never failed. 

I never had an Oriental water-tender, but have had 
Scotchmen, Irishmen, Englishmen, Swedes, and Ameri- 
cans, and they have never failed to see that the water 
was at the proper level in the boilers. Every four hours 
haul down on lever with a hook provided for the purpose, 
then let go and it will fly back to proper position to hold 
the feed level, and will show that it does not stick. If it 
does not work, it is owing to the carelessness of the engi- 
neer in packing the stems too tight, or in setting up the 
ees. not putting it together according to Mr. Belle- 
ville’s directions. If it should be rendered inoperative 
for causes above stated, it can be propped up and feed 
water regulated by a graduating faucet provided for that 
purpose. So if, as Mr. Howden states, H.M.S. Sharp- 
shooter could not make her trial trip on account of the 
feed regulator not working, she must have a very inefj- 
cient crew of engineers. I know that English engineers are 
an intelligent high-class set of engineers, and I take little 
stock in daily newspaper reporters’ knowledge of marine 
engines, and I think if Mr. Howden would take the trouble 
to make inquiries he will find some other reason for the 
gunboat not making a trial. 

Ican run my water in boilers correctly without the 
glass if anything should happen to the latter, but mind, I 
do not believe in doing it except in a case where it is neces- 
sary. I can also tell condition of fires by the way the 
pump is running. Of course an engineer gets used to the 
number of strokes his pump makes with engines running 
at certain speed. If the fires get down any, the heat 
allows the water to contract a little in the boiler, and 
the pump speeds up, if it runs irregularly in the furnaces, 
and the firemen are not paying proper attention to the 
fires. In fact, the whole Belleville system can be summed 
up in the one word, perfect. I have spent over twenty 
years running marine engines, and know the care and 





work to keep up shell boilers with their enormously thick 
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shell, great load of stays, and the great care to keep crown 
sheets of furnaces from coming down when using large 
quantities of salt water, also the great cost of keeping 
them in repair. I have taken great comfort with the 
Belleville boilers. Many of our runs are long distances, 
and I have to use large quantities of salt water, and 
have never been pce. at with leaks, scale, or foaming. 
The owner of this steamer has had three vessels supplied 
with these boilers, and through his influence (being an 
owner in the line) the Great Northern Line are putting 
in two sets of 7000 horse-power each. So from an econo- 
mical view they must be the best, as he has owned agreat 
many vessels. 
I am, yours faithfully, 
Joun A. Currrer, Chief Engineer, 
East Boston, Mass., U.S.A., April 16, 1894. 





THE GRAFTON HIGH-SPEED ENGINE. 
To THE Eprror oF ENGINEERING. 

Srr,—In your issue of the 11th inst. there is a criticism 
of my remarks on the Grafton high-speed engine at the 
recent meeting of the Institute of Mechanical Engineers. 
In this criticism, Mr, Arthur F. Scott seems to favour 
the popular misconception, as I take it, concerning the 
supposed advantages of clearance in the cylinders of steam 
engines. If additional clearance were so desirable a thing 
as its advocates represent, it would be better increased ; 
but instead of this it is always reduccd to the limits 
necessary for bringing a piston to rest by all engineers 
designing an economical engine. 

Even if any engine with a full load ood const any 
clearance can give 90 per cent. of its indicated horse- 
power on a brake, as Mr. Szott states, this only proves 
my contention, and there is little doubt that the applica- 
tion of another air cushion for the downward stroke of 
Mr. Willans’ engine (he quotes) would give a better 
result, and the omission of the existing air cushion for the 
upward stroke a worse result; the worst result of all 
being secured by those high-speed engines baving no such 

rovision, and which are obliged to compress the exhaust 
astie to prevent hammering themselves to pieces when 
such engines are worked far below their proper power. 

Indeed, when ranning unloaded, the whole power re- 
quired for accelerating the piston is totally lost, so far as 
any useful effect is concerned, and must be employed in 
compressing exhaust steam into spaces not required for 
any other purpose. The exact degree in which varying 
loads affect this question is too long to discuss here, but 
any one interested in the subject will find it fully con- 
sidered in the new edition of my ‘‘ Practical Treatise on 
the Steam Engine.” 

Alternate expansion of steam and compression of exhaust 
form a very good illustration of what Professor Kennedy 
condemns in his inaugural address (ENGINEERING, April 27, 
1894, page 564, middle column) as ‘‘ the greatest enemy to 
all economy, frequency of transformation, and it is, 
or ought to be, a fundamental rule in all engineering 
works that every unnecessary transformation, whether 
mechanical or electrical, should be avoided.” 

Having purposely restricted my remarks to the one 
question of reciprocation, it is not necessary for me to 
follow Mr. Scott in other causes favouring economy, only 
as he refers to my engine, and how the water is drained 
from its cylinders, I may first enter a protest against the 
way that engines are so often abused by being placed at 
the end, and bottom, too, of long pipes, and are expected 
to give good results when supplied with a mixture of 
steam and water; and then say that such condensation 
as occurs in the cylinder itself a passes away in mine, 
and every other engine, with the exhaust steam or through 
the usual relief valves. The proper place for every engine 
is high above the boiler, and as near to it as possible ; and 
yet how often do we see this simple rule most needlessly 
set atdefiance. Regarding the term ‘‘ economy of power,” 
my whole argument was based on the position that dimi- 
nished clearances represent a distinct gain, and that an 
engine which must compress its exhaust to bring the 
piston to its final rest at the termination of every stroke, 
is necessarily more wasteful than one which has not this 
necessity. In the former case considerable clearance 
must be provided ; while in the latter, clearance is only 
needed by the exigencies of mechanical construction, In 
nearly all high-speed engines there is a standing loss from 
this cause, but in Mr. Willans’ engine it is overcome so 
far as the upward stroke is concerned ; and in my revolv- 
ing engine there are no troubles of this sort to contend 
against, for there are no reciprocations to give them. 

Both these engines draw some of their economy from a 
source not available for any of the numerous class which 
are obliged to compress their exhaust, and providing also 
the necessary room to contain it, for the purpose of ab- 
sorbing the unusable forces given out during the retarda- 
tion of their rapidly-moving pistons. 

Tam, Sir, yours truly, 
ARTHUR Riaa, 

42, Old Broad-street, London, E.C, 


_—_—— 


CAPITAL AND LABOUR. 
To tHE Eprror or ENGINEERING. 

Srr,—I am always willing to give helpful advice (to the 
best of my ability), when I consider (whether intelligently 
or otherwise) that he who asks it is seriously seeking to 
arrive at a knowledge of the truth ; and so I hasten to en- 
deavour to gratify the desire of Lieut.-Col. J. T. Bucknill 
in this respect—but only on one condition, namely, this, 
that. he must not look upon this discussion as if a con- 
sidered it to be merely a “‘ fight,” or “‘ mélée,” in which 
nothing should be given or received but ‘* blows,” or that 
it ought to be continued for the sake of the mere love of 
arzument. Your space is too valuable for this. 

To begin with: it is absolutely useless to go further 








into any of his objections to the arguments advanced by 
your other readers and myself if it is indeed a fact that 
** the great Teacher of love and charity declared that the 
poor would always be with us,” or that ‘“‘He recognised 
that an unequal division of wealth is inevitable ;” and 


I| here I may affirm that I believe we can only have ‘an 


unequal division of wealth” when, after making due 
allowance for the different capabilities (intellectual or 
otherwise) of different individuals, as estimated by the 
individual output, society permits any one of its members 
to have the questionable benefit which accrues from the 
possession of more wealth than he, by the combined 
exercise of his own brains and hands, has been able, 
pera b to produce. An able writer states : 

‘* Selfishness is slandered by being accused of manaarting 
upon the rights and interests of others ; whereas its rea 
function is to look out for own self, not to inflict wrong. 
One can take the best possible care of self without inter- 
fering in the least with the rights of others. Indeed, 
perfect self-interest is best promoted without such inter- 
ference, because it creates antagonism. All the roots of 
each tree are always spreading, and drawing all the nutri- 
tion they can, yet none hinder any other from doing the 
same ; nor is there any antagonism among them. Thus 
should it ever be among mortals. Every one should look 
out well for number one; yet the best way to do this 
consists in not trespassing on other people’s rights.” 

Rich and poor alike (through ignorance) fall foul of 
their fellows while endeavouring to legitimately acquire 
a store of nature’s wealth. It is the knowledge of this 
general ignorance that has hitherto caused thoughtful 
men to seriously consider what Colonel Bucknill playfully 
terms ‘‘ this worsement question ;” and as for the *‘ very 
large and influential class of thinking men” whom he 
also inconsistently styles ‘‘ranting jackasses” and 
‘* organisation faddists”—they are those who, ‘‘if there 
be any bottom to this betterment craze” (as the Colonel 
puts it) consider the bottom to be this ‘‘ worsement ;” and 
they are ready to admit being so crazy as to believe that 
the lack of the knowledge of the difference between good 
and evil is the cause of the present unsatisfactory rela- 
tions between capital and labour, and that the better 
“organisation ” of education will enable men to so materi- 
ally increase their already possessed partial knowledge of 
this difference as to induce all parties to co-operate more 
heartily than they have heretofore done in the general 
endeavour to reduce to a minimum the unnecessary fric- 
tion which absorbs so much of the intellectual and 
muscular energy presently required to produce the bare 
necessaries of life. 

I believe, with these men, that education will enable 
mankind to recognise the wisdom of allowing every one to 
have, at least, an equal opportunity, with his fellows, of 
making the most of his talents ; and that those who then, 
by reason of superior natural ability inherited from 
educational ancestors, succeed in overtopping their fellows 
will, instead of trying to monopolise the produce of capital 
and labour, consider it to be theirduty to assist in raising the 
general standard of all-round ability—a work which can- 
not but be in strict accordance with what Colonel Bucknill 
would call ‘‘ the universal fitness of things, as ruled by 
nature.” 

I am, Sir, yours sincerly, 
Davip MAcDONALD. 

4, Queen’s-crescent, Cathcart, May 14, 1894. 


To THE Eprror or ENGINEERING. 

S1z,—I wish to attempt to answer some of the argu- 
ments in favour of Socialism used by your correspondent 
“F. G. W.” in last week’s issue. 

He asks, in effect, ‘‘ How is it that there is so much 
distress among the workers in America?” I will en- 
deavour to answer the question in part, for volumes would 
not answer it in whole. To commence with, in America, 
as elsewhere, there are idle, vicious, and incompetent 
persons among the mass. There are among the in- 
corapetent many who are incompetent through ill- 
ness, and through no fault of their own, but, none 
the less, incompetent. These people will be always with 
us under whatever system we are governed. But the 
distress among the working classes in the States is 
far too general and too deep to be accounted for that 
way. There are, I fear, many thousands suffering from 
want who are neither idle, vicious, nor incompetent. For 
years the political economists have been preaching that 
the interference with the freedom of the owners of capital 
to buy where they please would, and does, injure the pro- 
sperity of the population at large, to the advantage of 
individuals, to increase the wealth of whom the rest of 
the community have been taxed and deprived of natural 
liberty. The Protectionist system in the United States 
is responsible for probably the greater part of the distress, 
To a less, but considerable, extent the wicked extrava- 
gance by which the continuation of this system was made 
possible by the Government of President Harrison, is re- 
— for this state of affairs. The foolish and wicked 

land and Sherman Acts, by which over 14,000 tonsof silver 
has been purchased, by far the greater part of which is 
worse than useless, a most serious encumbrance, in fact, 
causing a panic which ruined traders, bankers, and manu- 
facturers by the hundred, and crippling more or less every 
one of those classes, have of course reacted disastrously on 
the workingclasses. ‘‘ F. G.W.” says there are capitalists 
in America, and some of them are among the greatest capi- 
talists in the world ; there is distress in America, therefore 
the one causes the other. It can be answered, of course, 
that capital in America is in a bad way, and so is labour. 
In the United States, in France also, but especially in the 
United States, every law of political economy has been 
outraged and defied ; why wonder at distress ? The wonder 
is that it is not greater. 

The sentence ‘Do, do, do,” &c., and what follows, 





seems to show that “‘I'.G. W.” believes that one man’s gain 
is another man’s loss. This is a fallacy that it is difficult 
to believe that a man can hold who has read the results of 
other men’s thoughts with a real desire for aid to think 
correctly for himself. It would hardly be too much to 
say that it is difficult to understand how a man who has 
re, en the trouble to think at all can be deceived by it. 
Yet “*F. G. W.” not only holds it, but does not fear to take 
the responsibility of assisting to make a change which even 
he must see may be the cause of incalculable evil if he is 
wrong. And he must admit that he may be wrong. 

He goes on to say that every man is entitled to every 
particle of wealth produced by himself. Take the case of 
a shoemaker who works on his own account. He may be 
said to receive every particle of wealth produced by him- 
self, though he receives, according to “FF. G. W.’s” 
theory, a part of the wealth justly due to the leather- 
maker, and, on the other hand, loses part of the wealth 
which is earned by his customers, who would not be able 
to earn it had they no boots. But how about the doctor, or 
the lawyer, or the cotton-spinner ? The latter necessarily 
works with an expensive machine, without which and 
countless other things and persons, such as machines, 
buildings, capitalists, and commercial travellers, his skill, 
time, and labour would be worthless. He is, in fact, only 
one part of the machine which produces the wealth. 

When he says, as I understand him, that a man who 
starts with a shilling an@ dies with a fortune must have 
done somebody out of that fortune, he is again misled by 
the same fallacy I have quoted above. He seems to 
think that wealth is a limited commodity, and that if A 
has much, there is less left to be divided amongst the rest 
of the community. And yet he must surely recognise 
that there was less wealth per head of the a ang 100 
years ago than now, and that the population has in- 
creased in the meantime. No; the man who makes a 
great fortune has, in nine cases out of ten, benefited his 
fellow-creatures and posterity by creating wealth, only a 
minute fraction of which has stuck to his fingers. 

Tam, Sir, &c., 
Huau B. Rooprr, Lieutenant R N. 


To THE Eprror or ENGINEERING. 

Srr,—I hope you can find space for another letter on 
this subject, which its importance fully justifies, 

In reply to Mr. Ginsberg, certainly capital is neces- 
sary. The only question on that part of the subject is 
whether it is necessary to leave the control of capital in 
private hands. A chief part of the legislation of the last 
50 years has been an attempt to mitigate some of the 
grosser evils which such control produced in the factor 
system. Are the advantages of the partial control still 
left to private hands worth to the country 500 millions 
a year’? If it resulted in perfect organisation of industry, 
it might be; but considering that industry is a chaos, it 
seems extremely doubtful. It is argued that it is neces- 
sary as an inducement to enterprise, but there is no word 
more misapplied than this. ‘‘ Capital is timid,” is a 
proverb which represents the strongest characteristic of 
private capital. The rule is, in all enterprises which are 
at all enterprising, to throw the risk on the small investor. 
How seldom it happens that the capital and the enter- 
prise are united in the same man! It is not true enter- 
prise (either in the sense of noble daring or in any sense 
in which it is of public advantage) for a tradesman to ex- 
tend his business by freezing out his neighbours. How 
much of “ private enterprise ” is useless and even injurious 
to the country ! and as it is always undertaken without 
the slightest reference to this question, this must obviously 
often be the case. 

There are now innumerable instances of enterprise 
successfully carried out by public bodies, and it is more 
and more recognised here in Europe, and in America, that 
engineering works, such as gas works, water works, &c., 
are more advantageously undertaken in this way than 
in the old way, which, however, is not a very old 
way. The only question is how far this practice should 
be carried. Moreover, in all very large enterprises, 
private capital confesses its incapacity by applying for 
Government aid. Witness innumerable guaranteed rail- 
ways, canals, cables, &c. 

It must be remembered that all capital is really pro- 
vided by the workers, and, therefore, it is at least just as 
easy for them to contribute it directly (as by taxation) as 
indirectly by paying tribute and “‘inducing ” the tribute- 
receiver to og | rt of the tribute productively. 

Granted to the full that enterprise and capital are good 
things, the question remains, how best to secure them. 

It is no answer to say ‘‘ We are all capitalists.” But 
as regards the ‘‘ modest provision” for the future of a 
professional man, I would say, that for my part, consider- 
ing the uncertainty of investments, I would much prefer 
a modest pension and a certain career for my children to 
the precariousness and anxiety of private capital, and I 
think the a of men who are not speculators would 
say the same. ho says ‘all equal”? That is by no 
™Golonel Bucknill i ly, beca 

olonel Bucknill is very angry, apparently, use 
a labourers have been trod to pat extent by the 
abolition of the Corn Laws, and says, ‘‘the planters in 
Jamaica were paid for their slaves when we freed them” ! 
(The accent is certainly implied.) What an exquisite 
suggestion ! Colonel Bucknill gives silent assent to my 
answer to him, so it is, perhaps, not quite useless to 
show even him the futility of his new objections, and as 
there may be others like him, I would like briefly to refer 
to his letter. 

As such an unimpeachable authority as the late Lord 
Bramwell emphatically stated that ethically he sees no 
possible ground for opposing the entire abolition of pri- 
vate capital (though he thought it inexpedient), it is need- 
less to argue that point. ere is far more ground for 
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charges of bad ethics against the supporters of the existing 


‘stem. 

*vhe point, however, which I wished specially to em- 
hasise was the immense loss which the country incurs 
rom bad organisation of industry, both because of its im- 

mense importance, and because it is a subject to which 

it is specially worth while to invite the attention of engi- 
neers. Colonel Bucknill’s strictures are, of course, entirely 
wide of the mark, and his statements of what ‘‘‘ Civil 

Engineer’ would do” only foolishness, 

I have already indicated the adjustment of supply and 
demand. Every millowner would be glad of statistics 
enabling him to predict demand, though no doubt he 
would feel at present that it would. not benefit him so 
much if the other millowners knew it too. ; 

What is the measure of the waste incurred in advertis- 
ing of all sorts? Besides advertising pure and simple, 
which almost makes life a burden, the greater part of the 
ability of the heads of all private firms is employed in 
practically the same thing—‘“‘ pushing their business,” it 
is called. And what of the waste due to the fact that, 
after all, this advertising very imperfectly fulfils its func- 
tion, except as between one tradesman and another? 

What of the waste of ability (always far the most 
valuable kind of ‘‘ labour”) in financial methods? If 
half the men of ability in the City of London were to 
play billiards all day, instead of what they are doing, 
would the country be a penny the poorer? One of the 
most acute men in the City answered this, ‘‘ Not a 

nny.” 

What of the waste in inventions stifled for lack of enter- 
prise, or sometimes because their death pays some one 
better than their life? Considering the financial difficul- 
ties in bringing important inventions to success, it is cer- 
tain that far more must untimely die, than those that are 
duly born and flourish. 

What of the chaotic relations between employer and 
workmen, who, under any rational organisation, should 
certainly regard each other as partners ? 

All the labour of the capable unemployed is a loss en- 
tirely due to imperfect organisation ; and also a large part 
of the work which should have been done by the va3t mob 
of incapables, paupers, and criminals. Can we even say 
that the fittest survive when millions have such very 
slender opportunities ? 

The army of petty shopkeepers is hugely in excess of 
the real need of distributing agents, and with little ad- 
vantage even to themselves, as the number of failures 
shows. 

These are some of the ways in which imperfect organisa- 
tion causes waste, and there are others as serious. 
complaint may be put in one word, which should be in- 
telligible to all engineers, that the “‘efficiency” of our 
system is unnecessarily low. It is, of course, no answer at 
at all to this to say, even if it were true (which it is not), 
that the system has grown as things in nature grow, for 
the whole business of engineers, and indeed of all civilis- 
tion, is to improve on nature. Our whole function is, not 
indeed to ‘‘ subvert” laws of nature, but to control their 
action. 

Yours truly, 
Crvin ENGINEER. 





To THE Epitor oF ENGINEERING. 

Sir,—Colonel Bucknill is surely making fun about the 
fight waxing warm, and the defence only single-handed. 
Iam sure every one who reads can easily see that all his 
opponents can be answered in one sentence, supposing it 
is only said to one of them / But the Colonel knows quite 
well that if he does face round he will surely “‘ bite the 
dust” almost at the instant he crosses swords. I have 
twice pointedly asked him a very simple question, which, 
considering his assertions, he is entitled to answer, regard- 
ing the specimen landowning and 100,000/. income class 
of man he put forward for our inspection and edification ; 
and I now hope he will not be displeased if I say that he 
has twice shown the white feather. He should have been 
more careful in attacking the ‘‘ ranting jackasses” (page 
332), but I think it is self-evident that each and all of 
them take good ground in considering that the strong 
should help the weak until the weak get back to health, 
end that the man who has ordinary muscular and 
mental force should use it for the benefit, and not for the 
cone of those who are not so able to defend them- 
selves. 

He further says that the only logical outcome of the 
‘organisation faddists,” &c., is to strait-waistcoat every- 
body, have them Government-fed, and house and breed 
them in Government barracks ; but he has omitted to say 
whether the Government would ever need to take them 
out for an airing, and if so, whether they would be 
hoisted out of the windows, or if there would be stairs 
built in the barracks for their accommodation (see 
“C. W. D.’s” letter, foot of page 427), or perhaps they 
could crawl down and up the water pipes, so as to be 
athletic, and not live too luxuriously. 

£ course the question of the adjustment of capital and 
labour is an engineering question, if for no other reason 
than that the balance, as adjusted by hand production, 
is altered in proportion as the contrivances introduced 
alter the system, = and expense of producing. And 
I would consider that the class (not the trade) who can put 
the results of their minds’ working into productive motion 
are the only class who are qualified to properly distribute 
the results ; and I think, when genuine originators, you 
will find that almost without exception they are honest 
and kind-hearted men. 

For my part, I think that every kind of mind action 
that results in producing or gathering is engineering, and, 
of course, both capital and labour; but I would be 
anxious to hear the opinion of your readers on the follow- 
ing: We will suppose two men of the same power, build, 
physical health, and what you would call mental calibre, 


y | accommodation and in every way 





The one works at ordinary agricultural work for a month, 
the other during the same time works at cneene and 
completing some mechanical movement whereby with, 
say, one man’s assistance, his machine will do more com- 
pletely the work of 10 men who were each, gay, in receipt 
of 2/. per week; and as each of these two men, we will 
say, used up the same amount of force during the month’s 
work, is the one entitled to a greater reward than the 
other? Or to be plainer, because the amount of life force 
used up (being, say, muscular-mental in the one, and 
mental-muscular in the other) is the same in each, are 
they both entitled to the same remuneration for the 
result of their month’s work? Of course, a financier or 
an ordinary business man would at once say that the man 
whose work in the market drew the biggest £ s. d. value 
was entitled to the greatest return. 

Should the distribution of results be valued at what 
can be got for them, or at what has been paid in (life 
expenditure) labour to create them ? 

General (preferably) hill country work develops all- 
round power, and when followed by general engineering 
and other scientific work, specific combinations usually 
result, which may be very useful to society if properly 
managed. 

Yours truly, 
A SuBscrIBER. 

Glasgow, May 14, 1894. 





To THe Epiror oF ENGINEERING. 

Sir,—In reply to your correspondent ‘‘ J. M.,” who 
attacks me somewhat sharply, I beg to say land suitable 
for building factories cannot be got for a rent of anything 
like 10/. per acre in this country. I have no exact figures 
for special factories, but taking, for instance, land in the 
City of London, I find from official statistics that the 
rateable value in 1891 was 4,049,519/. for 668 acres. This 
gives an average of about 6000/. per acre, one-half of which, 
or about 3000/. per acre per annum, may be taken as being 
rent or tribute in the political economy sense of the word. 
All industry in London proper is therefore confined to 
such trades that require comparatively little land. Out- 
side the City and outside London much cheaper sites 
suitable for factories can, of course, be had, but I do not 
believe that ‘‘J. M.” will find any sites close to a con- 
venient railway, canal, or river, and at the same time close 
to an industrial population, at a less rent than 200/. to 3001. 
per acre. Now I have been engaged on engineering work in 
various parts of Germany, and know the country well, and 
can assure ‘‘ J. M.” that there is no difficulty in buying 
freehold land close to populous villages, with good railway 
suitable for factory 
sites, at purely agricultural land prices, that is, from about 
501. to 1007. per acre. In most German villages there area 
number of peasant proprietors with very small holdings 
who often travel hundreds of miles every year in order to 
get work in the larger towns after they have tilled and 
sown their land in the spring and before the harvest com- 
mences. Such men are only too glad to stay at home all 
the year round and work in a factory for about 63. a week. 
They are very industrious and intelligent people, and soon 
learn to manage machinery, and as they own their own 
house and — most of their own food, they are really 
better off than English workmen with three or four times 
the amount of wages. ‘* J. M.” will, perhaps, be able to 
understand that this is due to cheap rent, and that it 
gives a German manufacturer an enormous advantage 
over his English competitor in all trades where no special 
skill or training is required. 

With regard to the alleged superiority of American 
soil and climate over the English, I need only quote the 
following official figures, which I take from the ‘*‘ Year 
Book of Commerce” for 1892, page 137 : 


babe of Pees, I a Acre 
of Land under eat. 
Country. Bushels, Bushels. 
1888. 1889. 

United Kingdom ... 27.97 29.89 
Australasia ... —e 10.19 10.95 
Austria % 17.16 
Hungary ... at a4 19.24 12 61 
Ontario and Manitoba 

(Canada) ... a ig oe 14 05 
Germany ... 19.47 18.03 
India... a hea pe 9.17 9.42 
United States of America 10.80 12 47 


These figures show at once the immense superiority of 
England over all other countries for growing wheat. 
Each acre in England grows about 24 times more corn 
than the same area in America. The American farmer, 
no doubt, does not spend somuch money on manure as the 
English farmer, but this is fully compensated for by the 
extra labour required for tilling and reaping a larger area 
of land to get the same quantity of wheat. In addition, 
labour is more expensive in America, transport is much 
longer, and the protective system of taxation falls very 
heavily on the American farmers, who are the only “‘ un- 
protected ” class in the States. The English farmer has 
all the advantages on his side except one, namely, that 
he has to pay 3007. to 4007. a year for 160 acres of land, 
while an American farmer can buy the same area for a 
single payment of 40/. This difference, however, is quite 
sufficient to enable the latter to get a comfortable income, 
while the former is being ruined. 

If ‘‘J. M.” has been 50 years in the building trade, he 
ought to know better than to state that the low house- 
rents on the Continent are due to the lower cost of build- 
ing the houses. Is Glasgow such a happy place that there 
are no slums where the value of the house itself is nothing 
at all, while the total yearly rent, nevertheless, runs into 
three figures? As a matter of fact, however, it is not 
cheaper to build houses in Germany than in England, 
partly because the more severe winter necessitates a more 


substantial construction, which is enforced by iaw, and 
partly because labour is not so productive as in England, 
and materials are generally somewhat higher in price. 

Colonel Bucknill thinks that my division of the annual 
— to capital into rent and interest is fanciful. 

his division is, however, accepted by all political econo- 
mists, and is, to my mind, fully justified. There must 
surely be a difference between the gifts of Nature and the 
result of human work. Land in America was just as 
fertile before the arrival of Europeans as it is now; coal 
an¢ iron deposits were just as extensive; gold and silver 
ores were just as plentiful, but the inhabitants were 
mostly naked savages, because they did no work. In the 
same way South America has, no doubt, greater natural 
resources than North America, but while the inhabitants 
of South America are occupied in civil wars and in 
swindling European investors, they are not likely to pro- 
duce much wealth. There is only one way of producing 
wealth, and that is by working. Eden itself would 
become a wilderness without work, and, therefore, the 
true rights of propenty is a man’s right to his own work, 
and not the right to monopolise the gifts of Nature. 

Ido not, however, deny that the English aristocracy 
have done great things for this country, and I for one 
should be very sorry to see all rents confiscated by the 
State, and to be ruled by officials or professional poli- 
ticians. I only ventured to suggest that the power of 
landowners for this kind of private taxation should be 
limited and modified, and I think it is useless and dan- 
gerous to er ey facts that are very evident to those vast 
multitudes that toil, suffer, and starve, though they are 
naturally less evident to those in possession of the land. 

Yours truly, 


East Dulwich, May 21, 1894. 


A. HANSSEN. 





THE MANUFACTURE OF LEAD PENCILS. 
To THE Epiror or ENGINEERING. 
Srr,—Could you or any of your readers oblige us with 
names of the makers of machines for lead pencil making ? 
) Yours faithfully, 
M. Powis BALE AND Co. 
Appold-street, Finsbury, London, E C., 
May 22, 1894, 





STEEL CANOES. 
To THe Eprror oF ENGINEERING. 

Srr,—Can any of your readers inform me if steel canoes 
are built in England? I am informed that there are firms 
in New York who supply them. I want particulars for 
friends on the Grijalva River, in Mexico. 


ours — 
HOMAS CHRISTY. 
25, Lime-street, London, May 17, 1894. 





Brooktyn Dry Dock.—The construction of a dry doclt 
at Brooklyn is to be continued by the present contractor 
under certain specific conditions. The works are to be 
pushed forward as rapidly as possible. The Secretary of 
the Navy reserves the right to abrogate the contract at 
any time if the progress made with the dock is not satis- 
factory. 





Tue InstiTuTIoN or Crivin Encinrers.—The annual 
dinner of the students of the Institution of Civil Engi- 
neers was held on Friday, the 11th inst., at the Holborn 
Restaurant. Mr. J. Wolfe Barry, Vice-President of the 
Institution, was in the chair, and supported by Dr. W. H. 
White, Dr. A. B. W. Kennedy, Mr. Shelford, Mr. C. 
Hawksley (members of Council of the Institution), and 
other members of the Institution. There were altogether 
113 gentlemen present, which number would have doubt- 
less m considerably increased had it not been for the 
proximity of the Whitsuntide holidays. 





GERMAN INDUSTRY AND THE INSURANCE OF WORKMEN. 
—The following Table shows the immense and uninter- 
rupted increase in the compensations paid to workmen 
employed in all the various branches of German we 


Marks, 
1898 ... 38,175,000 = 1,908,750 
1892 ... 32,340,000 = 1,617,000 
1891 ... 26,426,000 = 1,321,300 
1890 .. 20,315,000 = 1,015,500 
1889 ... 14,463,000 = 723,150 
1888 .. 9,681,000 = 484,150 
1887 ... 5,933,000 = 296,650 
1886 1,915,000 = 95,750 


It appears from these figures that the precautionary mea- 
‘ures introduced at factories are a long way from being 
efficient. The old-age pension, &c., funds received from 
masters and men were— 


Marks. £ 
1893 ot millions = 4,225,000 
1892 844g, = 4,215,000 
Ws. one ca = 4,260,000 

In pensions urder these funds were paid in— 

Marks. £ 
1893 dea a 27.9 millions = 1,395,000 
1892 ini tian? ae = 1,120,000 
1891 149 4, = 745,000 


To the sick insurance funds the masters have paid some 
31 million marks, or 1,550,000/., during 1893, which is a 
similar amount to that paid by them in the previous 
year. Although the expenditure of the German industries 
towards these various insurances is enormous, and far 
beyond the corresponding figures in other countries, the 
industries of the German Empire do not appear to be 
overburdened, but both the exports and the dividends of 





most industrial concerns are apparently on the increase, 
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COMPOUND INVERTED TANDEM ENGINE WITH PROELL EXPANSION VALVE. 
CONSTRUCTED BY MESSRS. WESTGARTH, ENGLISH, AND CO., ENGINEERS, MIDDLESBROUGH. 
(For Description, see Page 678.) 
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NOTICE. 
THE MANCHESTER SHIP CANAL. 


The Publisher begs to announce that, owing to the 
continued demand for further copies, a Second 
Edition of the above Reprint has been prepared 
and IS NOW READY. This contains, as did the First 
Edition, the Descriptive Matter and Illustrations 
contained in the issue of ENGINEERING of January 
26th, comprising 46 pages, with four two-page Plates, 
printed throughout on special plate paper, bound in 
cloth, gilt lettered. Price 3s. 6d.; post free, 3s. 9d. 
The ordinary edition of the issue of January 26th is 
out of print. 





NOTICE. 
The attention of Readers and Advertisers is 
drawn to the alteration in the name of the 
Publisher of ENGINEERING. 
Owing to the retirement of Mr. Charles Gilbert, 
nicati for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 








NOTICES OF MEETINGS. 


Tas Institution oF Civit ENGIneERS.—Tuesday, May 29, at 
8 p.m. Annual general meeting of corporate members only, to 
receive the report of the Council, and to elect the Council and 


) | auditors for the ensuing year. 


PuysicaL Socisty.—May 25. ‘‘On the Passage of Hydrogen 
through Palladium,” by Mr. W. Ramsay, F.R.S. 

THs CHARTERED INSTITUTS OF PATENT AGENTS.—Wednesday, 
the 30th inst., at 7.30 p.m. , at 19, Southampton-buildings, Chancery- 
lane, to discuss a paper by the President on ‘The Profession of 
Patent Agency Past and Present,” and a paper by the Vice- 
President, on ‘‘The True Position of Patent Agents relatively 
to Inventors ;” to read and discuss a paper by Mr. P. Jensen, 
on ‘* Notes on the New Patent Law for Denmark ;” and, if time 
permit, to read and discuss a paper by Mr. A. V. Newton on “‘ In- 
dustrial Progress in the Arts, and how it may be Encouraged or 
Retarded.” 

Socrrty oF Arts.—Tuesday, May 29, at 8 p.m. Foreign and 
7 en ** Black and White in Afrikanderland,” by Mr. 
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THE INTERNATIONAL MINERS’ 
CONGRESS. 


Tue fifth International Congress of miners’ 
representatives held its sittings in the large Con- 
cordia Hall, Andreas-strasse, Berlin, during the 
past week. The name of the hall was appropriate 
to the occasion, though its import seems to have 
been at times forgotten. Of course, it was hardly 
to be expected that the proceedings would begin 
and end without some ‘‘scenes,” as they are 
called, but the noisy exhibitions were infrequent, 
and not very serious. As a matter of fact, they 
mostly arose out of misunderstandings caused by a 
confusion of tongues. The temporary retirement of 
the German interpreter was due to this cause, but 
an explanation being given, he resumed his duties. 
There were, however, other causes of misunder- 
standing, mainly relating to procedure, but sufti- 
ciently serious to require some comment. At an 
International Congress composed of delegates from 
several nationalities, it was undoubtedly a mistake 


g6| in policy to select the President on three succes- 


sive days from one section only, namely, the 
British Section. Mr. Burt presided on the first 


7|day, Mr. Woods on the second day, and Mr. 
88! Wilson on the third day, and it was on the latter 
9| occasion that some uproar occurred. 
‘ Wilson is almost as mild-mannered as Mr. Burt, and 


Mr. John 


doubtless he was astonished at the sudden tumult. 
A second predisposing cause was the decision to 
vote according to numbers, instead of by dele- 
gates. The mode is not regarded as quite demo- 
cratic, because it always gives a preponderating 
majority to the British delegates. But the method 
was adopted to prevent a catch vote on some 
serious question, in which the British delegates, 
who really finance the whole Congress, could 
not possibly concur ; and the previous congresses 
had agreed to the plan, which was, therefore, 
binding. A third cause of some of the confusion 
was the tenacity with which the British delegates 
cling to what are called the ‘‘orders of the day.” 
This comes of the discipline to which English trade 
unionists are usually subjected, as the result of 
strict organisation and rule. The foreign delegates 


are not quite so formal, and hence occasionally the 
sections clash. On the whole, however, the Con- 








gress was well-conducted, and the proceedings 
generally were commendable. 

The first day of the Congress was occupied with 
the reception and examination of the credentials of 
the delegates, over 86 in number, and in addresses 
of welcome and responsive replies. Mr. Thomas 
Burt, M.P., fittingly occupied the chair, as Presi- 
dent of the Miners’ International Committee. The 
delegates present were welcomed by Herr Singer, 
who spoke in three languages, German, French, and 
English, in the name of the Social Democratic mem- 
bers of the Imperial Diet ; by Herr Legdon, on be- 
half of the trade associations of Germany ; and by 
Herr Millarg, on behalf of the Berlin Trades Council. 
Replies were made on behalf of the British dele- 
gates by Mr. Pickard, and by delegates from 
France, Belgium, Germany, and Austria. All these 
speeches were characterised by good, sound com- 
mon-sense, by moderation, and by a keen apprecia- 
tion of the urgent necessity for close organisation 
in the different countries, and for a closer interna- 
tional understanding among not only the miners, 
but also all trades. The President’s speech was 
characterised by Mr. Burt’s usual modesty and 
clear-headedness, the chief points being the educa- 
tion of the worker, and a complete organisation of 
the workers of all countries. He referred to his 
previous visit to Berlin, as a representative of Her 
Majesty’s Government to the conference called by 
the German Emperor, one good result of which was 
an increase of the limit of age for child labour. 
That International Labour Conference was the per- 
cursor of the present Miners’ Congress, in so far as 
the liberty of holding it in the German capital was 
concerned. The one unpleasant incident at the first 
day’s sittings was the expulsion by the police of 
one of the Belgian delegates, the grounds for which 
are stated to have been that M. Alfred Defuisseaux 
had been sentenced to various terms of imprison- 
ment by the Belgian courts, the aggregate of which 
was equal to 33 years’ imprisonment. His luggage 
was seized en route, and the delegate was compelled 
to leave Berlin within 12 hours. On the following 
morning one of the German delegates read a pro- 
test against the expulsion, but here there might 
have been a difficulty ; it was, however, got over 
by the protest being ruled out of order by the chair- 
man, because it was ‘‘not on the orders of the day.” 

The second and third days were mainly occupied 
with the reading of reports. The British delegates 
presented three. The first, by the Miners’ National 
Federation, was an extremely long document, de- 
scribing the legislation affecting miners in this 
country, and the proposals for further legislation. 
As regards the Acts for the protection of miners, no 
country in the world can boast of a code equal, or 
nearly equal, to that of England. Then followed a 
report from the National Union, representing the 
miners of Durham and Northumberland, which 
pointed out that there was some difference of 
opinion upon several questions, as regards proposed 
legislation, the circumstances being different in 
those counties from those counties represented by 
the Federation. But, the report concluded, there 
was no longer any reason why the two bodies should 
not co-operate, and even join together, for all 
general purposes, especially as both were suppurt- 
ing a Board of Conciliation for dealing with labour 
disputes. Mr. Wilson stated that there were 
11,000 miners out of employment in those two 
counties alone. The report for South Wales was 
presented on the third day. In that it was stated 
that the Welsh miners were being paid at the rate 
of 30 per cent. above the 1879 standard, and that 
trade, onthe whole, wasgood. The chief complaint 
was that the supply of labour was greater than tlie 
demand. Mr. Abrahams supported the conciliatory 
methods now in vogue in Great Britain, as a mode 
of dealing with labour questions. The Austrian 
report declared that the law of 1854, limiting the 
hours to 12 per day, and forbidding the employ- 
ment of children under 12 years of age, was not 
applied. The miners worked from 8 to 12 hours 
per day, for 2.30 fr. per day, with frequent over- 
time. There was nowa strike of about 22,000 men 
in the Austrian coalfields. The social condition of 
the women workers was described as very bad. The 
French reports were rather vague, but it was stated 
that one-third of the coal consumed was imported 
from abroad. The subsoil belonged to the State, 
but of a total of 37,521,089 fr. profit, the State only 
got 2,156,753 fr. The wages of miners represent 
a starvation rate, according to the report. The 
reports for Belgium stated that it was the land of 
low wages and long hours, and those of Germany 
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and Austria were quite as bad. Altogether the 
condition of the Continental miners seems to be 
deplorable. 

There can be little doubt as to the reason why 
legal restriction is more popular in Germany, 
France, Belgium, and Austria, than even in 
England ; in all those countries the State is more 
directly concerned. The first resolution of the 
Conference was in favour of the eight-hours day, 
which was carried by 76 votes, representing 
1,050,000 miners, as against 10, representing 120,000. 
The delegates from Durham and Northumberland 
voted in the minority. The resolution making the 
mineowners liable for compensation for all acci- 
dents in mines, of whatever kind, was adopted, 
the British delegates alone voting against it. The 
next resolution was so drawn that the British 


Federation delegates voted for it, while the Durham | 


and Northumberland delegates abstained from 
voting. It was that organisation was the only means 
of obtaining a comfortable living wage for miners, 
and that no question affecting wages could be 
decided without the parties interested being en- 
abled to consider all matters connected with profits 
and losses, the selling prices, &c. The German, 
French, and Belgian delegates voted against it, 
but the resolution was carried. In reality, the 
resolution represents the attitude of the National 
Federation, namely, that the miners have the right 
to a voice in determining prices and profits, as well 
as wages. The Congress rejected a resolution 
advocating a restriction of production by shorter 
hours of labour, and demanding the substitution of 
common property and common employment for the 
present capitalist order of society. But another 
resolution was adopted for the reduction of the 
output, with legal power to prevent the employ- 
ment of unskilled men in the pits. The foreign 
delegates voted against this. On this point, as 
upon the previous one, the British delegates and 
the foreign delegates were at variance, with the 
result that the British delegates announced their 
intention of withdrawing from the Congress, against 
which the other delegates protested. On the ques- 
tion of a restriction of the output there does not 
appear to have been any great difference of opinion, 
but the difference arose as to the method of apply- 
ing and carrying out the principle. The fault with 
the first of the two resolutions was that common 
ownership was mixed up with over-production, 
whereas the two subjects are in no way connected, 
even in the most remote way. 

As a matter of fact, the foreign delegates saw 
more clearly than the majority of the British dele- 
gates the logical outcome of the legislation proposed 
at the Congress. Some of the former boldly de- 
clared for a law fixing wages as well as the hours of 
labour ; but from this the British delegates re- 
coiled. But the Federation delegates decided that 
the miners should deal with prices and profits, as 
well as output, which would be difticult, if not im- 
we reron without common ownership. Again, the 

ederation men demanded legal powers to re- 
gulate employment, a thing not to be done 
without common ownership. In reality several 
of the resolutions proposed were opposed in prin- 
ciple to the much-lauded efficiency of organisation, 
unless, indeed, they mean by “ organisation ” State 
employment and regulation. The wonder is that 
none of the delegates seem to have pointed out 
that in the countries where the State interferes 
the most, and where it has a direct interest in 
mining, that there the condition of the miners is 
worse than in Great Britain, where the State has no 
direct interest, but regulates for safety and for 
health. The foreign delegates look wholly to the 
State—there they are logical ; the British delegates 
for the most part fear the logical outcome, but 
they venture perilously near to the point where 
danger begins. If a Mines Kight-Hours Bill be 
necessary for the safety and health of the workers, 
that is a tangible ground for ‘t, and such a measure 
would not be at variance with the already recog- 
nised principles of legislation. But legislation on 
some of the lines proposed would practically de- 
stroy organisation as understood in Great Britain, 
and would substitute the law courts for Boards of 
Conciliation. It is time that we should recognise 
where such legislation would land us, and if we are 
to tread that path, let it be with our eyes wide 
open, and witha clear view of the goal towards which 
many are striving with might and main. There is 
also a further danger, namely, that in the desire 
to protect existing interests we are being driven to 
close the door to other workers, so that the unem- 





ployed question will become more acute. Mono- 
polies are bad in labour as well as land and trade, 
and care must be taken not to create sectional in- 
terests at the expense of the community. 

The split which was imminent by the withdrawal 
of the British delegates was so far healed that two 
of the latter were left to take part in the closing 
ceremony. At the last sitting it was decided to 
hold the next Congress in Paris, in 1895, a secre- 
tary and treasurer being appointed to act as con- 
veners for the next gathering. On the whole, the 
Congress was tolerably successful, considering the 
difficulties of the men, their varying circumstances, 
and the fact that for the most part the delegates of 
the several nationalities did not understand each 
other’s language. Each will have learned some- 
thing from the other—the foreign delegates that 
organisation has done much for British miners, and 
the latter that legislation has not done much for 
the former. Perhaps both will learn that legisla- 
tion tempered by organisation is the best, if the 
slowest, path, at least for the present ; and that law 
and liberty must go hand in hand, if any real pro- 
gress is to be made in improving the condition of 
the people. 





COAL GAS AND ITS OONSUMPTION. 


THE feeling of discontent at the amount of gas 
consumers’ bills, and the assumption that the meter 
has a distinct mission to swell the profits of the gas 
company or corporation, are so pronounced as to 
have become almost proverbial, and to have in 
large measure encouraged the introduction and 
development of electric lighting. But the most 
remarkable feature is that the consumer, as a rule, 
is satisfied with grumbling, without inquiring into 
the cause, which not infrequently is remediable. 
Indeed, in very many cases the fault is either defec- 
tive fittings, or a want of care in consuming the 
gas. For instance, few consider the effect of 
burners on the luminosity of the jet. It is 
accepted that if the light be bad the gas passing 
through the main does not meet the statutory re- 
quirement of 16 candle-power. Now this is fallacious, 
for regular tests are taken at stations at different 
parts, and as Professor Lewes in his lecture on the 
subject at the Society of Arts remarked, the gas in 
the big mains is neither exposed to any great altera- 
tion in temperature, nor to any great amount of 
skin friction, although this may take place to some 
extent in distributing pipes under certain condi- 
tions, and notably owing to the enrichment of 
the gas. But this loss is scarcely appreciable. 
Indeed, it is straining at a gnat while swallow- 
ing the camel, in view of the very crude and 
wasteful methods of consumption adopted. In 
the choice of burners, few, for instance, remember 
that even with 16 candle-power gas there may 
be a variation of from .59 to 7 and 10 candle-power 

r cubic foot of gas per hour, according to the 

urner used, the latter being from the regenerative 
and incandescent burners. This, of course, is ex- 
plained by the fact that the light emitted by acoal- 
gas flame is entirely dependent upon its tempera- 
ture, and flat flame burners, exposing a thin sheet of 
flame to the cooling action of the air, give the worst 
results. Argand burners are better, as the cooling 
is not so great, whilst the regenerative burners, 
lately introduced, by utilising the heat of the pro- 
ducts of combustion for raising the temperature of 
the gas and air supplied to the flame, give an enor- 
mous increase in the light emitted. In Professor 
Lewes’ view, if the gas companies could only get an 
Act passed authorising the use of a regenerative 
burner as the standard, there is no reason why 
they should not call the gas at present supplied 
40-candle gas. Incandescent mantle burners, 
which act on a totally different principle, also 
yield a high illuminating value. Now the burner 
most commonly employed is No. 4and No. 5 flat 
flame nipple. Probably 85 percent. of the total 
are of this description, and they only give 1 
candles per cubic foot of 16-candle gas consumed. 
The total value obtained does not exceed 2.5 
candles per cubic foot, so that 75 per cent. of the 
total value obtainable is wasted. This is an enor- 
mous amount, and probably is not beyond the mark. 

But there is rt we great source of augmentation 
to gas bills which is not appreciated even by those 
who are cognisant of the importance of suitable 
burners. Many judge the sufficiency of light by 
the dimensions of the flame, but Professor Lewes 
demonstrated that this was materially affected by 
the process of enrichment adopted, and that it was 





necessary to judge sufficiency by luminosity and 
not by size. The consideration of and experiments 
on this question were entered upon on the instruc- 
tion of one of the committees of the City Corpora- 
tion, in view of the almost universal experience of 
increasing gas bills. In the first place, Professor 
Lewes found that up to five years ago the flame 
emitted by a standard London Argand, when burn- 
ing a 16-candle coal-gas, at the rate of 5 cubic feet 
an hour, was exactly 3 in., but that since that time 
the height of flame necessary to emit that amount 
of light had been steadly growing less, and at the 
present moment a 16-candle flame in the London 
Argand has a height of only 2.6 in. Of course the 
tendency under such conditions would be to ‘‘ turn 
on” the gas until the ordinary large flame is 
attained. The height of the flame depends on the 
constituents of the gas, hydrogen under the con- 
ditions giving .985 in., carbon monoxide 2.206 in., 
and methane 4.25 in. An increase per cent. of the 
two former constituents would affect the height of 
the flame, and an analysis of the gas of the three 
principal London companies shows variations in 
these three constituent elements. 
South Gas Light 
Metro- and Coke Commercial. 
politan. Company. 
Hydrogen ... 52.22 53.36 52.96 
Unsaturated hy- 

drocarbons 3.47 3.58 3.24 

32.69 


Constituents. 


Saturated hydro- 
carbons 
Carbon monoxide 
1, dioxide... 
Nitrogen... 4.23 5.10 
Oxygen ... 0.49 0.00 
One cause of the increase in the percentage of 
hydrogen is the use of higher retort temperatures. 
A second cause, affecting only the Gas Light and 
Coke Company, is to be found in the methods of 
enrichment adopted. This enrichment is effected 
in various ways. Formerly, a quantity of cannel 
coal mixed with the Durham coal was sufficient 
for the purpose, but the price of the former has 
become prohibitive ; and the Gas Light and Coke 
Company adopted carburetted water gas as an 
enricher, and now their coal gas has about 10 per 
cent. of this water gas, which burns with a brilliant 
but short flame. A22-candlewater-gas flame burning 
from a London Argand at the rate of 5 cubic feet 
an hour would give a 2-in. flame, while in order to 
emit a light of 16 candles, the flame, instead of 3in. 
in height, as formerly, is 2.6 in. It is, therefore, 
clear that it is not necessary to have a large flame 
to get the same illumination as formerly. In other 
words, the consumer may now have, with a flame 
23 in. high, the same illumination as with a 3-in. 
flame five years ago. This, however, only applies 
to gases where this system of enrichment is adopted. 
The gas sent out by the Commercial and South 
Metropolitan Companies, and also portions of the 
Gas Light and Coke Company’s gas, is not enriched 
by this process, but by charging it with the vapours 
of highly volatile hydrocarbons. Gas so enriched 
requires a flame of the same size as formerly. 
Enrichment, therefore, has its disadvantages. 
Moreover, as the testing stations are distributed 
over a wide area, the gas must be sent from the 
works enriched to the extent of 2 to 24 candles, so 
as to satisfy the conditions of 16 candle-power at 
these stations. Of course the enriching costs far 
more pro rata than the amount éf light obtained. 
Now the question suggests itself as to whether the 
game is worth the extra candle or two. There 
may be difference of opinion. Clearly the con- 
sumer has to pay for it, and, as has been shown, it 
not infrequently misleads him to increase the 
consumption. Professor Lewes states that he 
made tests with Nos. 4 and 5 flat flame jets, with 
16 and 14.5 candle gas respectively, and found 
hardly any difference in the light emitted. In the 
regenerative burner the increase in illuminating 
value is almost entirely due to the rise in temperature 
causing methane, which forms about 34 per cent. 
of the coal gas by volume, to become a valuable 
illuminant, and as there is just as much or more 
methane in the unenriched gas, it is manifest, 
according to Professor Lewes, that this increase 
will still be found. In the incandescent burner 
the coal gas is burnt in an atmospheric burner, and 
the non-luminous flame is made to heat a mantle 
of refractory material up to incandescence, and for 
this purpose the 14.5 candle gas will do as well as the 
16. One can quite understand that it may take years 
to educate the consumer sufficiently in the methods 
of burning coal gas to result in the flat flame burner 
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being superseded, and it would appear that even 
at present no one would suffer by the reduction of 
the candle-power. The important point is that 
enriched gas is lowered in illuminating value by 
skin friction because certain vapours are condensed 
from it; but it will be found that, with an un- 
enriched gas made at a high temperature, this 
action is decreased to a minimum, on account of 
the small proportion of vapours present. The 
monetary gain to the metropolis in using unen- 
riched gas is put at 300,000/. per annum, and if, 
as Professor Lewes contends, and that with good 
reason, no one will notice the slightest dif- 
ference in the light emitted, then some decided 
step should be taken at once. The difficulty is to 
convince the public. Consumers seem sceptical of 
the meter and its owners; the London County 
Council is sceptical of all monopolists; and parlia- 
mentarians are, as a rule, too much absorbed in 
the production of another kind of gas whose lumi- 
nosity can only be represented by the figure 0. 
And thus questions of public utility are too often 
shelved. 





THE HATCHET PLANIMETER. 


PLANIMETERS, Or area-measurers, are apt to be 
regarded at first thought as necessarily difficult 
to understand, and mathematically complicated. 
When examined more closely, the mystery is re- 
solved into very elementary principles, beautifully 
simple, and very interesting to engineers, who are 
always more attracted by geometry than by mathe- 





tion, with the tracer pointer A, while the hatchet 
or keel end of the instrument, describes a path 
from which the area of the figure can be directly 
measured, 

The boundary of any figure can be resolved, 
elementarily, into ray and arc alternately, i.e., 
into elements in the direction of the planimeter 
arm and elements normal to the arm. While 
tracing a ray element the arm does not alter its 
direction, and while tracing an are element the 
hatchet tangent point does not alter its position. 
When these are indefinitely minute, the coincidence 
of outline will be perfect. 

In Fig. 2, ABC D is an arc-and-ray figure ; BC 
and D A are arcs, and BA and CD arerays. Draw 
the straight line G A through B, and call this the 
axis. The planimeter has its initial position on 
this line at F A. Of course, the planimeter is 
applied in the vertical position. 

While the pointer traces ABCDA 

the hatchet describes FGGHH 

To complete F G H draw the straight line K E 
through H parallel to the axis F A, and describe 
the arc H F from K with radius K H —F A, the 
length of the planimeter. Draw B E parallel to 
CD. The figure F GH, which we may call the 
keel field, is evidently equal to ABE, and the 
figure BC DE = the parallelogram BG H E, be- 
cause the one figure could be changed into the 
other by shearing parallel to E B. Introduce now 
L=length of planimeter, and Y = perpendicular 
distance of the final keel position H from the axis 
GA. Since HE or GB=L, the area of the 


























matical analysis. The most ingenious instruments 
by Amsler are well known to most of our readers, 
and they will, therefore, not be further referred to 
in this article ; they,maintain their superiority over 
all other instruments of this class. The hatchet 
planimeter, the invention of H. Corn Kundsen, of 
Copenhagen, is, in construction, the simplest of all 
planimeters. It was exhibited at the Physical 
Society on March 23, by Prof. Henrici, in connec- 
tion with his paper on ‘‘Integrating Instruments,” 
and it was then remarked, that a mathematical 
demonstration of its action was still a desideratum. 
The following exposition of the geometry of the 
hatchet planimeter will therefore, we hope, be 
interesting to many of our readers. 

The hatchet planimeter is merely a trammel of 
fixed length, with, at one end, a tracing pointer, 
and at the other enda tangent keel pointer or 
knife-edge called the hatchet ; the edge is as at F 
in Fig. 1, curved, so that, although a keel edge, it 
may still be regarded as a tangent point. Fig. 1 
shows the planimeter inverted. Here the length 
from keel point to tracer point is 2} in., too 
short for general use, but this length has been 
chosen now to more clearly exhibit the geometry 
of its action. The keel edge F is, of course, in the 
same plane as A. 

The boundary of the figure, whose area is to be 
ascertained, is traced continuously, in one direc- 








parallelogram H B is equal to L.Y, and the area 
of the whole figure C A is L.Y + the area of the 
keel field FGH =ABE, 

In Fig. 2 we have only one arc-and-ray element, 
but just as the outline of any figure may be re- 
garded as made up of indefinitely minute arc and 
ray elements, so also any area may be regarded as 
made up of arc-and-ray elemental bands. Ip 
Fig. 3, the area of the figure A QB C is ascertained 
by applying the 24-in. hatchet planimeter as in 
Fig. 1. The illustration adopted now has been, 
again, chosen for the purpose of explaining the 
geometry of the problem, and not as an example 
to be followed. The elemental band bede ig an 
arc-and-ray figure, and, as already demonstrated, its 
area = the area of the parallelogrambghe. For 
demonstration only, the keel path GS U W is re- 
peated in dotted lines BT V X, at the distance L 
horizontally from the actual keel path, analogously 
with ABE and FGH in Fig. 2. An ideal hori- 
zontal arm L between these two outlines would 
sweep an area = the arc-and-ray element of the 
same element of keel path lying between the dotted 
keel path and the boundary. 

This ideal L sweeps outwards from the axis when 
the element of area is additive, as bc de, and it 
sweeps inwards when the element of area is de- 
ductive, as 1/mnk. For the upper half of the 
figure, AB C, the actual keel path is G H, and the 





dotted or shifted keel path is B KE, and the area is 
L.Y+the area G H F or BE A, Y being measured 
from H to the axis. After the pointer has passed 
the axis at A, the hatchet describes HS, reaching 
S when the pointer reaches Q ; the hatchet then 
begins to ascend along S U, arriving at U when the 
tracing pointer comes to B. The keel field is posi- 
tive when described towards the figure as G S, and 
negative when retiring from the figure as S U. To 
avoid adding and subtracting these different keel 
fields, when the pointer reaches B it is passed along 
the axis B A, and the hatchet then describes U W. 
The point W is then taken such that the final arc 
of the keel field, W Z, described from centre K, 
equalises the positive and negative keel fields. 
Here these are marked + — +, and the two + are 
together equal tothe one —. Theareaof the figure 
A QBC is then known to be L.Y, measuring Y 
from W to the axis. The uninterested reader—by 
which we mean the reader who does not care about 
geometrical relations—will say, ‘‘It would be 
much easier to measure the area directly than 
to measure and equate these auxiliary areas.” 
He would be quite right, but he would have 
forgotten that the awkwardness of these auxiliary 
figures is here intentionally introduced the better 
to explain the action of the hatchet planimeter. 

Some engineers who have used the instrument 
say it is very suitable and quite accurate for in- 
dicator diagrams. Fig. 4 is a sketched pair of 
diagrams, and Fig. 4a is the keel path in the appro- 
priate position ; G A is the axis, it extends across 
Figs. 1, 2,3. The planimeter is in this instance 
8 in. in length, or twice the length of the dia- 
grams. The hatchet is placed on the axis at G, 
and the diagrams are traced in opposite directions, 
preferably in the same directions as they are drawn 
by the indicator. The keel paths are then easily 
manageable, and a little experience teaches at 
what point in BA the tracing should terminate. 
Really, the tracing ought to commence at the same 
point at which it ends, but, as the initial movement 
down A B would merely describe a portion of the 
axis, it may, therefore, be always omitted. The 
arcs H F, H,F are drawn with radius = 8 in. 
the length of the planimeter, from centres at 
the distance of H and H,, from the axis. Practi- 
cally, these arcs may be made a straight line, but 
the mathematical demonstration is that the arcs 
drawn to radius L, ana equalising the +—+—-+ 
areas, has its ends horizontally apart a distance 
equalto the mean breadth of the diagrams, when 
L is twice the length of the cards. The horizontal 
distance H F, measured with the appropriate in- 
dicator scale, is, therefore, the mean pressure. The 
axis need not be drawn accurately perpendicular 
to the atmospheric line ; square to the eye will be 
sufficient. 

This explanation has been written not because 
the instrument is of importance, but because 
the geometry of the problem is interesting, and 
because vague and erroneous statements have been 
promulgated regarding its accuracy. 








THE RICHMOND LOCK AND WEIR. 


On Saturday last the new lock and weir at Rich- 
mond, on the Thames, was formally opened by the 
Duke of York, who was accompanied by the Duchess 
of York and other persons of note. This work is 
more especially of interest, as it restricts the tidal 
flow of the river ; a thing that many people thought 
afew years ago would never be permitted ; and, 
indeed, it is a matter of wonder yet how the pro- 
moters managed to get the Bill through Parlia- 
ment. There is no doubt that the inhabitants of 
Richmond and Twickenham had astrong case. The 
river, as it naturally existed, was a pleasant thing. 
The tidal stream was moderate in its velocity, and 
the rise and fall were not excessive. By dint of 
dredging in the lower reaches, by the construction 
of embankments, and by the removal of obstruc- 
tions of various kinds, the watercourse has become 
so open that the flood tide rushes up with great 
velocity, and returns with equal rapidity. The 
consequence is that, excepting for a few hours of 
the day, when the tide is up, the river channel 
is little more than an unsightly drained ditch 
of large proportions, with a swiftly running 
stream in its centre. To overcome these defects 
the present scheme of lock and weir was devised, 
and the Act having been obtained, the work was duly 
commenced on July 1, 1891, and though the lock 
and sluices can be operated, the work is no means 
completely finished yet. There is nothing much 
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out of the common in the lock itself, excepting that 
the gates have the top panels left out, so that the 
tide can flow through the open timbering of the 
framework when it rises above a certain height. It 
will be understood that itis a ‘* half-tide lock,” that 
is to say, it is only to be used during the first half 
of the flood and the last half of the ebb, the mov- 
able weirs or sluices, which form the chief feature 
of the work, being operated in accordance with this 
arrangement. ‘These sluices are three in number, 
and occupy the greater part of the breadth of 
the river at the point where the work has been 
laced, which is a short distance below the 
South - Western Railway bridge at Richmond. 
In order to operate the sluices, a double foot- 
bridge has been built, this being in itself a work 
of considerable utility, as it joins up the Middlesex 
and Surrey shores. This bridge has five spans, 
three for the sluices in the middle, whilst the two 
end arches span the lock and the boat incline 
respectively. The latter is fitted with rollers in 
the usual way, and will be used for rowing-boats 
when the sluices are shut. The method of opera- 
tion will be as follows : Starting, say, at the top of 
the flood, the sluices will be open, and the tide, as 
the ebb commences, will flow beneath the bridge in 
the usual manner. The lock and boat incline will 
both then be drowned, and all traffic will pass under 
the three arches. When the water has ebbed 
down to the required depth, which is, according to 
the Act, to be 5 ft. 9in. below Trinity high-water 
mark, the three sluices will be lowered, and further 
ebbing of the tide will thus be stopped above the 
weir, so that Richmond and Twickenham will 
have a fair depth of water. The sluices will 
then remain down until the next flood tide 
has brought up the water-level below the weir 
to the same height as the pent-up water above 
the weir. In order that the land water—i.e., the 
stream of the Thames proper, irrespective of the 
tidal flow—may not be checked, the sluices forming 
the weir will not be lowered quite to the river 
bottom, a space being left sufficient to pass the 
volume of water equal to that falling over Ted- 
dington Weir. The three spans in the centre are 
66 ft. wide, whilst the shore arches covering the 
lock and the boat incline are each 50 ft. wide. It 
is needless to say that in order to operate sluices or 
movable weirs of this size, they must be made in a 
different manner to anything before existing on the 
Thames, and seeing the success that has attended 
the adoption of the Stoney sluices on the Weaver, 
the Manchester Ship Canal, and elsewhere, it is 
natural that this system should have been adopted. 
The three sluices are each 12 ft. deep, and are 
suitably stiffened at the back in the manner of a 
bowstring girder. The weight of each door or 
sluice is 32 tons, but counterbalancing has been so 
closely followed, that the buoyancy of a balk of 
timber running along the top of each sluice is 
sufficient to float it. In order to compensate for 
the difference of weight when the sluice is in or out 
of water, there is a weighted chain running over a 
pulley carried by the bridge above. The lifting is 
done by means of hand gear of ordinary construc- 
tion placed on the footbridge above. The ordinary 
time required to raise the sluices will be seven 
minutes. There is one feature that remains to be 
described in these sluices, and it is a detail 
which is peculiar to them. The footbridge itself is 
a well-designed and pleasing structure, certainly a 
far more graceful erection than its neighbour the 
railway bridge above, so that it does nothing to 
mar the beauty of the reach. Had it been, how- 
ever, that the blank wall of the three sluices had 
remained as raised, there would certainly have been 
a most unsightly feature in the landscape. In order 
to overcome this, the sluices are made to turn into 
a horizontal position as they reach the top of their 
lift, and thus present their thin edge to the line of 
sight. As a matter of fact, they are hardly visible 
at all, being almost entirely hidden by the spans 
of the footbridge. The turning over is per- 
formed automatically by means of a guiding 
arm which runs in a curved groove. The work 
has been carried out by the Thames Conserv- 
ancy, under the direction of the chief engineer, 
Mr. C. J. More. The contractors for the sluices 
were Messrs, Ransomes and Rapier, of Ipswich ; 
Mr. Le Neve Foster has been resident engineer for 
the Conservancy ; whilst Mr. Duncan Stoney, the 
son of the inventor, has been resident engineer for 
the contractors. The people of Richmond and 
Twickenham, however, chiefly owe this lock and 
weir to the exertions of Mr. J. B. Hilditch and Mr. 





Charles Burt. Mr. Hilditch, as was stated on 
Saturday last by Mr. Rapier, ‘‘ had assiduously kept 
the subject alive for about 14 years with much per- 
sonal effort and expense.” 

It may be added that Glasgow is about to follow 
on the Clyde the example of Richmond on the 
Thames, and a good many north-country engineers 
were present on Saturday last to watch the result 
of the work. The Clyde sluices, however, will be 
80 ft. wide, and will have a pressure of about 120 tons, 
whilst the pressure at Richmond is about 100 tons 
to each door. On the Manchester Ship Canal there 
are many sluices having a pressure of over 300 
tons ; whilst on the Rhone, near Geneva, there 
are several sluices, designed by Mr. Stoney, which 
have a pressure of 400 tons on each door. On 
the Nile, sluices of this nature have been used 
to retain water at a head of 28 ft., but these are 
narrower, and have a pressure of only 150 tons on 
each door. 

It should be added that the lock is 250 ft. long, 
and 37 ft. wide for the greater part of its length. 
At the entrances, however, it is 26 ft. wide, 

The Richmond half-tide lock is, as yet, an experi- 
ment. Great fears have been expressed that it 
would lead to deterioration of the lower reaches of 
the river, by reason of loss of scour. These fears 
may, or may not, prove to have been without 
foundation. In the latter case, probably it will 
not be very long before there will be an agitation 
in favour of a half-tide lock still lower down. 

On page 402 of our fifty-fifth volume we pub- 
lished a view of the work as it then stood. 





NOTES. 
Five Montus’ Trarric ON THE MANCHESTER 
CANAL. 

Tue formal opening of the Manchester Ship 
Canal by the Queen on Monday, when Her Majesty 
offered gracious encouragement to all associated 
with the ‘‘ great and important undertaking,” con- 
structed with ‘‘ admirable engineering skill,” is an 
appropriate occasion for reviewing the progress of 
the traffic. The result is not encouraging, for in 
the five months only 300 cargo-laden vessels tra- 
versed the canal, making 20 arrivals per week, and 
the same number of sailings. The chief develop- 
ment is in coasting traffic and to European ports. 
There are weekly sailings between the new port 
and London, Southampton, Glasgow, and Belfast, 
and Aberdeen is soon to be added, while a line of 
steamers is to be started to bring potatoes and 
vegetables from Penzance. The Continental traffic 
is also steadily progressive, Rotterdam, Ant- 
werp, Ghent, Bordeaux, and Valencia being ter- 
minals of frequent sailings, while to the Mediter- 
ranean, Brazil, and the West Coast of Africa there 
are occasional departures. Several well-known 
companies have offices in Manchester, but as yet 
without very tangible result. A first sailing to 
Chili and Peru is just noted, but the fact that for 
nearly four months no raw cotton has arrived from 
the United States, would indicate a slow process of 
substituting Manchester for other ports. There is 
every prospect, however, that with the formal 
opening by the Queen, the advantages of the canal 
will be more extensively advertised, and meantime 
the promoters continue to improve dock facilities, 
&c., while a Manchester company is being floated 
for the owning of 12 steamers to trade with India, 
South America, the United States, and other distant 
ports. Meantime the price of the canal shares 
indicates the disappointment of over-sanguine share- 
holders, as well as the disinclination of investors to 
purchase. The ordinary 10]. shares are quoted 
under 3/., and the 107.5 per cent. preference shares 
at 31. 15s. 


BritisH Royat Commission REPORT ON THE 
CoLuMBIAN ExposITIoN. 

The report of the Royal Commission for the 
Chicago Exhibition has just been issued, but it can 
scarcely be said to add to the knowledge of the 
public as to the Exhibition or its result. Indeed, 
it is but a resumé of the proceedings from beginning 
to end. One or two points may be referred to. 
In the first place, it is admitted that it would have 
been better if a less expensive building had been 
erected for the head-quarters, a view which is sup- 
ported by the fact that nearly one-fourth of the 
total grant of 60,0001. was spent upon Victoria 
House, exclusive of furnishings, &c., which were 
exhibits. On the other hand, only 2362]. was spent 
on the decoration of courts, notwithstanding that 
the Commission pronounced strongly in favour of 


general collections instead of individual exhibits, 
The awards system is severely criticised, but this is 
no new subject. The report is significant rather 
for its omissions. As to the result of the Exhibi- 
tion no estimate is attempted. The great bulk 
of visitors, we are told, profited in knowledge and 
experience, but the Commission have made no 
effort to contribute of this knowledge and ex. 
perience for the benefit of the public whose repre. 
sentatives they were. Some time ago Mr. W. M. 
Acworth, at one of the meetings of the Society of 
Arts, speaking for those who would not be able to 
visit the Exhibition, expressed the hope that the 
Council, who constituted the Royal Commission, 
‘*would take means to secure the best and most 
instructive report possible for the use of those at 
home. An immense deal might be learned from 
American experience, but exhibits required to be 
properly described by those who understood the 
subject, and who understood also the points in which 
English and American conditions varied, and what 
adaptations were necessary to make the American 
imports suitable for use in England.” He was speak- 
ing of transportation, because he was interested in 
that subject, and because it promised then to be 
the finest exhibit the world had ever seen—a 
promise since realised. But our experience is tha 
other departments also, notably electricity, had in 
them an immense wealth of suggestion for British 
manufacturers ; and some indication of all such sug- 
gestion was expected, if not, indeed, promised. It 
was stated at the same meeting that ‘after the 
way in which the Council of the Society had dealt 
with previous exhibitions in which they had been 
less interested, and had incurred far less responsi- 
bility, there was no reason to fear that it would not 
in due time place before its members the fullest 
and most detailed reports of the important features 
of the Exhibition.” The report, which is pre- 
sumably the final pronouncement of the Royal Com- 
mission, could have been written from the catalogue, 
so far as exhibits or their significance is concerned. 
For instance, about 250 words are devoted to the 
transportation exhibits, about the same to ma- 
chinery, and less to mining and electricity. 


Or WELLs In BuRMAH AND SIAM. 


One result following upon our occupation of 
Upper Burmah is likely to be a development of the 
oil-fields discovered centuries ago, but worked by 
the natives in the most primitive way, for already 
in several cases modern pumping plant has been 
applied with most satisfactory results. Of this 
progress the superintendent of the Geological 
Survey of India, Mr. R. D. Oldham, lately gave a 
most hopeful report to an audience at the Imperial 
Institute. A long strip of country between 
Yenangyoung and Yenangyat has been surveyed 
on a scale of 16 in. to the mile, and demarcated 
into blocks of one mile square, which have been 
offered to exploiters. In this region oil has been 
worked for many years ; but until 1887 operations 
were carried out with square shafts rudely lined 
with timber, in the bottom of which the oil col- 
lected, and was drawn up in earthen vessels by 
means of a rope passing over a rude wooden 
framework. Many deep borings, with steam 
pumps, are now at work; but there is room 
for further development in this respect. The 
actual oil-bearing territory is about 34 miles long 
by half a mile wide, and at either extremity 
are the Burmese villages of Twingon and Beme. 
There is another oil-field at Yenangyat, 54 miles 
N.N.W. of Yenangyoung and on the right bank of 
the Irawaddy River. The produce as yet is 
small, but the oil is under sufficient pressure to 
allow it to flow naturally at the surface in a suitably 
arranged borehole. These two oil-fields, both of 
which derive their oil from beds of the same age, 
and the occurrence of oil mixed with mud on the 
same horizon at Minbu and in some isolated 
localities to the north of Yenangyat, show that the 
oil is spread over a very large area, in which it is 
almost certain that other fields will be found. 
Moreover, in this area the rocks are, to a great ex- 
tent, only moderately disturbed, and thrown into 
well-defined anticlinal and synclinal folds, so that 
the oil-fields are likely to yield considerable sup- 
plies of petroleum. The total amount of kerosene 
manufactured in Burmah is about 2} million gallons, 
almost equal to the imports ; but it is hoped that 
this will be greatly increased, and that it will be 
shipped to Calcutta as cheaply as imported oil. 
At present the total quantity imported into India 





is over 58 million gallons, the value being 
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25 million rupees. Upper Assam is known to con- 
tain an extensive area of richly petroliferous rocks. 
As yet this area has only been tested at two points, 
both chosen solely on account of their nearness to 
an open line of railway. The greater portion of 
the region is still too inaccessible for its exploita- 
tion to be commercially possible, but it will soon be 
skirted by the Chittagong-Assam Railway, now in 
course of construction, and when this is completed 
there is every prospect of the Assam oil, with the 
advantages of water carriage, being brought down 
to Calcutta at a price which will enable it to com- 
pete with the imported article. In Cachar and 
Arakan the prospects are much less bright; in 
these regions only a moderate development of the 
industry can at present be looked for, while even 
this will have to wait till the development of more 
favoured regions has introduced men and materials 
into the country, and converted a pioneer into an 
established industry. 


SPANISH RAILWAYS. 


It is not a little remarkable that the Northern of 
Spain Railway—the principal undertaking of the 
kind in the Iberian peninsula—is casting about for 
official relief, that is, it is telling the Cortes in the 
plainest and most unmistakable terms that it must 
come to its aid, beset as it is by well-nigh over- 
whelming difficulties. The first trouble which 
afflicts the Northern of Spain is the depreciation of 
the peseta, the Spanish standard coin. The 
Northern of Spain system was largely developed 
with French capital. Its fares and tolls are col- 
lected in pesetas, and the first thing which has to 
be done is to turn the pesetas into francs. It may 
be rejoined that it is easy enough to do this, but it 
is not so easy as may be imagined. In 1893 a loss of 
354,5141. was sustained upon the exchange account ; 
in 1892 the corresponding loss was 308,754l., and 
in 1891, 172,278. The sacrifice of profit involved by 
exchange operations is accordingly becoming more 
serious year by year. While the loss on exchange 
has thus been growing, the revenue of the system 
has been falling off, having declined to 3,296,0051. 
last year, as compared with 3,411,813. in 1892, and 
3,506,1597. in 1891. Under these circumstances 
the council of administration deemed it its duty in 
January, 1892, to call the attention of the Minister 
of Public Works to the position of the company. 
A Railway Relief Bill was presented to the Cortes by 
the Government in the course of 1892; it was 
approved by the Senate, but it did not get through 
the Chamber of Deputies, being left in suspense in 
the true dilatory Spanish fashion, in consequence of 
a political crisis which prevailed at the time. In 
December, 1893, the Northern of Spain Company 
again impressed upon the Minister of Public Works 
the importance of unifying the periods of concession 
by extending the concessions of old lines and 
shortening those of new lines, so that all the Spanish 
lines might become the property of the State at 
one and the same date. The administration of 
the Northern of Spain also called for power 
to ‘‘revise” its rates. In 1854, when a general 
plan of railway construction was mapped out 
in Spain, the idea was that the Government 
should grant subventions to the extent of 42 
per cent. of the cost of the lines undertaken. 
The actual cost of the lines constructed in Spain 
has, however, so exceeded the original estimates 
that the subventions paid have fallen very far short 
of the 42 per cent. originally talked of. Thus, 
while the cost of the line from Madrid to Irun was 
estimated at 6,134,787/., the actual outlay of capital 
upon it was 13,863,698]. If a 42 per cent. sub- 
vention had been granted upon this latter total, the 
aid given by the Spanish Treasury would have been 
as much as 5,822,758/., but the subvention actually 
paid did not exceed 2,350,794I., or 17 per cent. of 
the capital expended. The aggregate capital ex- 
pended by the Northern of Spain upon its entire 
system to the close of 1893 was 56,306,1771., 
and the aggregate subventions received to the 
same date amounted to 14,832,0191., or 26.34 
per cent., instead of the 42 per cent. origi- 
nally proposed. The company’s calculations were 
accordingly deranged to the extent of 8,816,7431. 
The council of administration points out that, 
after all, even the proportionately smaller subven- 
tion paid to the company by the Treasury has been 
more than compensated for by the taxes imposed 
on passengers and goods carried by the company, 
as well as by the indirect taxes which it has 
had to support, and by the economies which the 
State has realised in the conveyance of mails, 








soldiers, sailors, &c. These economies and taxes 
amounted between 1887 and 1891 inclusive to an 
average of 475,669]. per annum, a sum equal to an 
interest of 3.21 per cent. upon the subvention 
granted to the company. During the same quin- 
quennial period the share capital of the company 
only received an average interest of 2.21 per cent. 
per annum. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 14, 1894. 

THE situation in the iron trade has become more 
unsettled, owing to the general strike of the miners 
and the shutting down of so many mills and furnaces. 
Production has been very largely restricted. Demand 
has not improved, but prices for steel billets have 
advanced from 17 dols. to 20 dols. at this point. There 
is very little change in other products. The operators 
and miners meet this week to talk over the situation, 
but from present indications it does not appear that 
there will be any truce declared. The miners are 
encouraged by their success in getting nearly all the 
bituminous regions out. Anthracite coal production 
is maintained. Buyers of iron and steel products do 
not think there will be a scarcity of iron and steel. 
There are large stocks of coal at western points, but 
these stocks will soon disappear. Pig iron is dull at 
12.50 dols. for No. 1 and 11 dols. for forge. Steel 
rails are quiet at 24 dols. The Carnegie investiga- 
tion continues this week, but nothing of importance 
thus far has been developed. The tariff discussion in 
the Senate drags along without much public interest. 
The industrial situation is more disheartening than a 
week ago. The larger consumers are making no signs 
of providing for summer requirements. Everything is 
ata standstill, and prices are low. No general im- 
provement is probable until August, unless a Tariff 
Bill should be passed, 





LONDON CHAMBER OF COMMERCE. 
ENGINEERING AND ALLIED TRADES SECTION. 

THE annual meeting of this section was held on Tues- 
day, May 22, 1894, at 2.30 p.m., at the offices of the 
Chamber, Botolph House, Eastcheap, Sir Edward H. 
Carbutt, Bart:, chairman of the section, presiding. 

Sir E. H. Carbutt was re-elected chairman, and Sir 
Douglas Fox deputy chairman, for the ensuing year. 
Mr. Fortescue Flannery, J.P., and other prominent 
engineers were nominated as representatives of the engi- 
neering trade for service on the Jury of Awards of the 
Antwerp Exhibition. 

Mr. William Shelford, M. Council Inst. C.E., called 
the attention of the section to the question of the exten- 
sion of railways in India, and to a circular, dated Simla, 
September 15, 1893, issued by the Indian Government, 
stating the ‘‘ terms upon which the Government of India 
are prepared to consider offers for the construction, by 
the agency of private companies, of branch lines or exten- 
sions of existing railways, to be worked, when constructed, 
by the main line administrations,” and showing the con- 
cessions offered to investors. After referring to the first 
four concessions, Viz. : 

**1. The free use of land ; 

‘9. The provision of rolling stock and the maintenance 
and working of the new lines at favourable rates by the 
main line administrations ; 

“3, The free use of surveys, &c., made at State ex- 
pense ; 
‘4, The carriage of stores and materials over State 
lines at favourable rates ;” 
he proceeded to explain and criticise the fifth conces- 
sion, viz. : 

**5, The grant of a limited rebate from the main line 

py 3 towards insuring the proprietors of the new lines 
a dividend of 4 per cent. per annum on the approved 
capital expenditure.” 
This meant, according to Clause 7 of the circular, that 
@ maximum rebate of 10 per cent. should be allowed to 
the new line on the interchanged traffic on the main line. 
Taking the value of this traffic at 100/., the expenses 
would cost 40/., leaving 60/. clear profit, only 10/. of 
which the Government proposed should go to the new 
line, the remaining 501. going into the pockets of the 
main or Government line. As this interchanged traffic 
wouid be all additional traffic to the main line, they 
could thus afford to allow a maximum rebate of consider- 
ably more than 10 per cent. In one case, where all the 
materials were available to enable a fair estimate to be 
made, he found the full rebate of 10 per cent. only 
brought the dividend of the new line up to 4 per cent., 
while 60 per cent. rebate brought it up to 7 per cent. on 
the capital. It was therefore quite clear that a maxi- 
mum rebate of 10 per cent. was not a sufficient guarantee 
of dividend to induce capitalists to invest in new rail- 
ways in India, and in the amount of the rebate lay the 
whole difference between failure and success. If repre- 
sentations to this effect were made to the India Office, 
he had no doubt they would receive careful consideration, 
and if this inducement to capitalists were increased, no 
doubt a great impetus would be given alike to British 
and Indian trade. 

The Chairman said the question of railway extension in 
India was one he had long taken an interest in. When 
elected to the House of Commons some years ago, the first 
resolution he put upon the r related to it. Theresult 
of conferences with Mr. Gladstone and the India Office 
in regard thereto was the appointment of a Committee to 





investigate the matter. He recently had a conversation 
on the subject with the present Secretary of State for 
India, Mr. i. H. Fowler, who said his main object while at 
the India Office would be to encourage and promote the 
extension of railways in India; he would be very glad of 
any assistance which would aid him in that direction, 
and would do all he could to make the terms offered by 
the Government so easy that the railways would be made- 
He (Sir Edward) said, if instead of finding the money to 
make American railways which had proved unremunera- 
tive, Englishmen had invested their money in Indian 
railways, it would have been greatly to their advantage. 
If the Indian rupee had remained at its nominal value, 
instead of sinking to such a low figure, the railways of 
India would now be paying a dividend of something 
like 11 to 12 percent. He was sure any — 
or recommendations which might be made would be wel- 
comed by Mr. Fowler. 

After considerable discussion, it was agreed to have 
Mr. Shelford’s address printed and circulated among the 
members of the section, and to further discuss the matter 
at an adjourned meeting. 





FERRY STEAMERS. 

Ar the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, May 22, Mr. Alfred Giles, Presi- 
dent, in the chair, two papers were read dealing with 
recent developments in the construction of ferry steamers. 

In the first communication, entitled ‘‘ Recent Types of 
Ferry Steamers,” Mr. Andrew Brown, M. Inst. C.E., 
described some of the most modern vessels now at work 
in Great Britain and in erica. The Oxton, on the 
River Mersey, had been at work for 15 years, but was still 
of interest as the first example of a ferry steamer propelled 
by four screws. The dimensions of the vessel were: 
Length, 130 ft.; beam, 45 ft.; depth, 14 ft.; average 
draught, 7 ft. Gin. She was divided into eight water-tight 
compartments. The screws were right and left handed, 
7 ft. 4in. in diameter, 13 ft. 6 in. pitch, and had each 
three blades. She was propelled by two pairs of com- 
pound, surface-condensing, inverted-cylinder, direct-act- 
ing engines. 

he Hutton net another more recent type of 
ferry steamer. This boat was employed to carry passen- 
ger and vehicular traffic at Woolwich Free Ferry, on the 
Thames. Her leading dimensions were very similar to 
those of the Oxton, but she was provided with a vehicle 
deck, raised 8 ft. 9 in. above the main deck, and 58 ft. 
long. She was propelled by paddle - wheels, having 
feathering floats, and could carry 130 tons of live load, 
in addition to 20 tons of coals and stores. 

The ferry steamer Fiunieston, recently constructed for 
the trustees of the Clyde Navigation for cross-river 
vehicular and passenger service at Finnieston Quay, in 
Glasgow Harbour, ssed considerable interest, inas- 
much as it was furnished with an elevating deck, which 
provided means of reaching the quay at all conditions of 
the tide, without sloping gangways. A detailed descrip- 
tion was given of this boat, which was unlike any 
other ferry steamer extant, and might be aptly termed 
a floating lift. Besides the ordinary main deck, the 
vessel was provided with a deck which could be raised or 
lowered. to accomplish this, double rectangular columns, 
three on each side, about 30 ft. apart, were carried into 
the body of the vessel, and connected with the main deck 
by heavy steel angles. Their upper ends were bound 
together by longitudinal and transverse steel girders of 
I-section, and diagonally by struts secured to the main 
decks. In the space between each set of columns there 
was an upright steel screw having a series of rings or 
collars, by which it was suspended from a steel block 
fitted with rings of gun-metal, on which the collars of the 
screw revolved. e block was secured to the columns 
and was so placed that the elevating deck could be raise 
to a height of 15 ft. above the main deck. On each of 
the screws a strong nut of manganese bronze was fitted 
having guides so constructed that they were free to travel 
between each set of columns, whilst they were prevented 
by the latter from turning. On the top of each nut asaddle 
was fitted, on which rested two longitudinal I-girders, 
running the entire ength of the elevating deck and carrying 
the whole weight of the deck and load. The elevating deck 
was 78 ft. long, and its extended breadth 32 ft. Itwas raised 
or lowered by a set of horizontal triple-expansion engines, 
two fore-and-aft shafts, 


which drove, by steel gearing, ; a , 
e vessel, under the main 


placed one on each side of t 
deck, and each furnished with three worms gearing into 
a steel wormwheel fitted to the bottom of each up- 
right screw. All the screws revolved simultaneously, thus 
@ausing the nuts on which the elevating deck rested to 
rise and fall in unison, and so quietly that passengers on 
the platform were unconscious of its motion. A rudder 
was furnished at each end of the vessel; but though so 
fitted, it was found that since the vessel had commenced 
work on its present station, the rudders had hardly, if 
ever, been used, the vessel being manceuvred entirely b 

its propelling screws. These were four in number, eac 

protected by three guide-rods, so placed as to prevent the 
mooring ropes, &c., from becoming entangled with them 
or with the rudders. The Finnieston had now been at 
work continuously for four years during all states of traffic 
in the river, with difficult and unsteady loads, and sub- 
ject to the most unfavourable conditions of the current. 
She had not been stopped by the highest gale of wind 
which had prevailed since she started, and was so 
thoroughly under control as not_to cause the slightest 
interruption to the river traffic. Briefly summarised, the 
advantages claimed for this class of ferry steamer were : 
First, passenger and vehicular traffic could be carried on 
with economy and facility. Secondly, the vessel was 
adapted to carry railway wagons. Thirdly, the traffic 
wae landed on the level of the quay, irrespective of the 
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height of the tide, and was thus more rapidly embarked 
and discharged. Fourthly, the necessity was obviated of 
providing so great an extent of gcound for slips or ap- 
proaches as was required by the old system. 

In America, where the distances to be crossed were 
generally much greater than in this country, the ferry 
steamers were usually of large and powerful build. The 
Bergen, built in 1889, was the first ferry steamer mee 
in New York Harbour propelled by a screw at each end. 
and was still plying between Hoboken and New York. 
A larger boat, the Netherland, built in 1893, had lately 
been added to this station. Both were designed for 
vehicle and passenger tratlic. They had central midship 
houses, which contained hatches over the engines at one 
end and around the funnels at the other end. On each 
side, fore and aft, were gangways, so arranged that the 
vehicles might come on at one end and leave at the other, 
the ends of the vessel being rounded to fit the score of the 
bridge. The length of the ferryboats used near New 
York varied between 160 ft. and 235 ft, and the beam 
was about 32 ft. Mild steel was used almost entirely in 
the construction of the hulls, They were propelled 
either by screws or by paddles worked by beam engines. 

The transfer railway ferries presented quite a different 
type of vessel from those used for passenger service, their 
engines being chiefly horizontal, placed on the guards, 
and driving the paddle-wheels independently. A } ies a 
tion was given of the Michigan Central, a paddle-boat 
running between Detroit and Windsor, Ontario, a dis- 
tance of three-quarters of a mile. Her engines worked up 
to 2000 horse-power, and she was capable of carrying 
twenty-one 40 ton railway cars. The Transfer, on the 
same station, was even more powerful, having engines of 
3000 horse-power, and being provided with a screw in the 
stern, in addition to the paddle-wheels. Between Sb. 
Ignace and Mackinac, in the Strait of Mackinac, a dis- 
tance of 7 miles, the steamers were specially designed for 
working in heavy ice and open water. The author de- 
scribed the St. Ignace and the St. Marie, of 3000 and 
4000 horse-power respectively, and capable of transporting 
ten and eighteen 40-ton wagons. The paper concluded 
with an account of the Solano, probably the largest and 
most complete ferry steamer afloat, which transferred 
railway trains across the Straits of Carquenez between 
Porto Coata and Benecia. 

The second paper was on ‘‘The Birkenhead Ferry- 
boats Wirral and Mersey,” by Mr. Charles Jones, of 
Liverpool. 

Up to the date of the opening of the Mersey Tunnel, 
the Corporation of Birkenhead, as owners of the Wood 
side Ferry, enjoyed a monopoly of the traffic between 
that town and Liverpool, the profits derived from the 
annual transport of from 8,000,000 to 10,000,000 pas- 
sengers being of considerable assistance to the borough 
rates. Latterly, however, the revenue had shrunk to 
such a degree that it appeared likely that the profits from 
the ferry would disappear entirely. Under these circum- 
stances the corporation had decided to supersede the three 
boats which had rendered efficient service up to 1890, but 
were of low speed and somewhat extravagant in fuel con- 
sumption, by two of the newest type and of higher speed, 
capable of performing the passage at any state of the 
tide within four minutes. As a result of this action, the 
tide of traffic had turned again, and the Corporation of 
Birkenhead hoped to see in the future a return to the 
former prosperous condition of the ferry. 

The two boats which gave the title to the paper were 
described in detail. Their dimensions were : 


Length between perpendiculars 
ai overall ... pas of 

Breadth moulded on deck = 

water line... 


Depth moulded 

»» Of hold sv ass ae on 
Ratio of depth to length ... ae, a 
readth (load line) to length ... 


Coeificient of 


The hulls were built of Siemens-Martin steel of the 
best quality, and were divided by bulkheads into 11 
water-tight compartments. The vessels were propelled 
by two independent sets of triple-expansion engines 
driving twin screws, each 7 ft. 9 in. in diameter. In the 
Mersey’s trial trip four runs were made, two with and 
two against the tide, the mean speed of the four runs 
being 13,06 knots. 


displacement 





LAUNCHES AND TRIAL TRIPS. 

On May 12 the Waterford Steamship Company’s 
steamer Reginald went down the Mersey on her official 
trial trip, having had her machinery converted and two 
new high-pressure boilers fitted. The boilers are of steel, 
14 ft. in diameter by 10 ft. long each, provided with three 
furnaces, which are fitted with Henderson’s patent fur- 
nace bara, worked by a separave éngine. The cylinders 
are 23 in. and 60 in. in diameter respectively, with 45 in. 
stroke. A bronze propeller has also been provided. The 
whole of the machinery has been approved by the Board 
of Trade for a working pressure of 160 lb. per square inch. 
On the trial everything worked most satisfactorily, the 
engines running 69 revolutions per minute, and indicating 
1300 horse-power, the speed averaging 124 knots. The hull 
of the vessel has had a very extensive overhaul. The 
Reginald is well known in the trade, and is a vessel of 
940 tons gross register, 446 tons net ; length, 240 ft.; beam, 
32 ft.; and depth, 7ft. She has accommodation for 28 
first-class passengers. The whole of the work has been 
carried out by Messrs. David Rollo and Son, Liverpool. 

The steamer Caledonia, the largest yet built for the 
Peninsular and Oriental Steam Navigation Company, was 





launched a Caird and Co., at Greenock, on the 
19th inst. Herdimensionsare: Length, 486 ft. ; breadth, 
54 ft. ; depth, 37 ft. 6 in., and of 7600 tons gross. The 
builders will supply triple-expansion engines of 12,000 
horse-power indicated, with five cylinders, and the Cale- 
donia is expected to steam at a higher rate of speed than 
yet attained by any steamer of the fleet. She is to carry 
500 passengers, the accommodation for whom is of a 
superior character. The saloons have been designed by 
Mr. T. E. Collcutt, the architect of the Imperial Institute, 
and the wood panelling and carving designed and exe- 
cuted by the well-known artist Signor Carlo-Cambi, of 
Siena, rey The ship is lighted throughout by elec- 
tricity, by Messrs. Siemens Brothers, London; and the 
machinery of the refrigerating chamber has been fitted 
up by Messrs. Haslam, Derby. 


Messrs. Cumming and Ellis, Inverkeithing, N.B., 
launched on the 19th inst. a steel screw steamer, built to 
the order of Messrs. Wm. Jacks and Co., Glasgow and 
Grangemouth, to run in their pig iron trade between 
Middlesbrough and Grangemouth. The vessel is of the 
following dimensions: 180 ft. by 27 ft. 6 in., and 
fitted with triple-expansion engines, having cylinders 
15 in., 25 in., and 40 in. by 27 in. stroke; and large 
boilers, 13 ft. 3 in. by 10 ft., worked at a pressure of 160 1b., 
and also fitted with a large donkey boiler for supplying 
steam to the three steam winches of Clarke, Chapman, 
and Co.’s manufacture, having cylinders 7 in. by 12 in. 
She carries a deadweight of over 800 tons on 13 ft. 6 in. 
draught. The vessel has water ballast in fore and after 
holds and afterpeak ; the forehold double bottom being 
built on the cellular system, while that in the afterhold is 
on the girder principle, and the total capacity of the three 
tanks is 200 tons. 


The American Line have arranged with Messrs. Cramp, 
Philadelphia, that their new Atlantic steamer, St. Louis, 
will be launched on July 4, the anniversary of the De- 
claration of Independence, while the St. Paul will be 
launched two months later. They resemble more the 
Cunarders, with their two great funnels and two pole 
masts. In size they are rather Jarger than the Paris 


and New York, being 536 ft. on the load line, and|h 


554 ft. over all, with 63 ft. beam and 42 ft. moulded 
depth. Their proportion of length to beam is 8.5 
to 1; in the Paris it is 8.36, in the Campania 9.23, 
and in the Teutonic 9.82, the latter being the long 
narrow model characteristic of the Harland design. The 


-| gross tonnage is 11,000 tons, and 320 first, 200 second, 


and 900 steerage — ers are to be carried, the charac- 
teristic features of the New York internal arrangements 
being maintained, although the details differ. Four crank 

uadruple-expansion engines, which, when balanced, give 
the best results in respect of absence of vibration, are to 
be adopted, the steam pressure being 200 lb., and the 
power to be developed 20,000 indicated horse-power. The 
cylindrical boilers work with the system of forced draught 
introduced by Mr. Howden, Glasgow. en the four 
vessels are on the service—the Paris, New York, St. Louis, 
and St. Paul—then the contest between Southampton 
and Queenstown will be entered upon in earnest. Hitherto 
it has been a one-sided contest. 


The racing 20-rater yacht Asphodel was launched on the 
21st inst. by Messrs. Hansens, the shipbuilders of Cowes, 
at one of their East Cowes yards. The Asphodel has been 
designed by Mr. G. L. Watson, of Glasgow, and is a com- 
posite keel cutter of about 46 ft. water-line, with a sail 
area of about 2600 ft. She has an overhanging bow, 
moulded after the Britannia type, and a counter of like 
fashion to that of the Prince of Wales’s cutter. She will 
be in nome of Ben Parker, of Itchen Ferry, who had a 
remarkably successful career in the Dragons I., II. (20- 
raters), Queen Mab (40-rater), and the Dragon ITI. (20- 
rater), It may be said that the Asphodel will be steered 
by Mr. P. Percival, jun., in all the Solent matches which 
are restricted to amateur helmsmen. 


An Italian torpedo-gunboat, named the Caprera, built 
by Orlando Brothers at Leghorn, was iaenthed on the 
7th inst. She is steel framed, with a 1-in. over-all steel 
deck. Her displacement is 850 tons; length, 230 ft.; 
beam, 26 ft. 3in.; and her engines, of 4800 indicated 
horse- power, are calculated to give a speed of 19 knots. 
The armament will consist of one 4.72-in. gun, six 2.24-in., 
and two 1.45-in., all quick-firing, besides six torpedo 
ejectors. 


The turret-deck cargo steamer Bencliff, built by Messrs. 
Doxford and Son, Limited, and described in a recent 
issue, was taken on her official trial on the 18th inst., 
when a mean speed of 10} knots was registered. Her 
total deadweight capacity is 3800 tons on 19 ft. 7 in. 
draught. She has been built to the order of Messrs, 
George Horsley and Son, West Hartlepool. 


Messrs Wigham Richardson and Co., Newcastle-on- 
Tyne, launched on the 2ist inst. a screw passenger 
steamer named Boris, built for the Bulgarian Trading 
Steam Navigation Cony, of Varna, Bulgaria, for 
their Mediterranean and Black Sea service. The steamer 
is built of steel, with a clipper bow, and will be rigged as 
a two-mas fore-and-aft schooner. She is 220 ft. in 
length and 32 ft. beam. The engines and boilers are also 
being constructed by Messrs. Wigham Richardson and 
pond are intended to drive the vessel at a good 
speed. 


Sir Raylton Dixon and Co., Middlesbrough, launched 
on the 21st inst. a spar-decked steel screw steamer named 
Claverley, built for Messrs: Edmund Haslehurst and Co., 
of London, for their South African trade. The principal 


dimensions are: Length, 322 ft. 6 in. ; beam, 40 ft. 6 in.; 
depth moulded, 27 ft. 11 in.; and the deadweight carry- 
ing capacity will be about 4600 tons. The engines will be 
fitted by the North-Eastern Marine Engineering Company, 
Limited, of Sunderland. The diameters of the cylinders 
are 23 in., 36 in., and 57 in. by 42 in. stroke, with two 
extra large steel boilers working at 160 lb. pressure per 
square inch, 


The Tyne Iron Shipbuilding Company, Limited, Will- 
ington Quay on Tyne, launched on the 18th inst. a steel 
screw steamer, built for Messrs. Burrell and Sons, Glas- 

ow. The vessel, named Strathmore, is of the following 

imensions : Length, 350 ft. ; breadth, 43 ft. ; depth, 30 ft. 
The engines, supplied by the North-Eastern Marine En- 
gineering Company, Limited, are of the triple-expansion 
type, having cylinders 24 in., 40 in., and 66 in. by 45 in. 
stroke, with two single-ended boilers, fitted with Howden’s 
system of forced draught, to work at a pressure of 170 lb. 


A Reuter telegram from New York, dated the 22nd 
inst., says: ‘‘The new cruiser Columbia made her trial 
trip at sea to-day with great success. She steamed 24 
knots on natural draught, the fires being all open, and 
three propellers working. In the first half-hour the 
vessel made 12.1 knots.” The statement requires con- 
firmation, since the full-power results gave a mean of 
22.8 knots (see ENGINEERING, vol. lvi., page 706). 





NOTES FROM THE NORTH. 
Guasaow, Wednesday. 

Glasgow Pig-Iron Market.—The market was very quiet 
and very flat last Thursday forenoon, and, unless in 
Scotch, there was no business done, and of that only 8000 
to 10,000 tons cianged hands, Scotch lost 2d. per ton, 
Cleveland 14d. and hematiteirons 24d. Business was still 
very quiet in the afternoon, the entire turnover being 
limited to about 5000 tons of Scotch iron. Prices were 
practically unchanged from the forenoon. Scotch warrants 
were done unofficially at 41s. 64d. per ton this week with 
a ‘‘plant.” The closing settlement prices were—Scotch 
iron, 41s. 74d. per ton; Cleveland, 35s. 44d.; Cumberland 
ematite iron, 43s. 104d. per ton. Business was again very 
quiet on Friday forenoon, and the dealing did not exceed 
7000 tons, of which 5000 tons were Scotch iron. Prices 
were weaker, the decline ranging from 4d. to 3d. per ton. 
The market continued quiet and easy in the afternoon. 
Very little business was done, only some 5000 tons or so 
of Scotch iron being dealt in. Unofficial business was 
done at 41s. 74d. per ton this week with a “‘call.” At 
the finish Scotch and Cumberland hematite iron showed 
a drop of 4d. per ton from the forenoon, while Cleve- 
land was 4d. better. The settlement prices at the close 
were—Scotch iron, 41s, 6d. per ton ; Cleveland, 35s. 44d.; 
Cumberland and Middlesbrough hematite iron, 43s. 9d, 
and 43s. 3d. per ton of om Phy There was a marked 
degree of slacknesson Monday forenoon, the transactions 
being limited to about 1000 tons of Scotch iron. Prices 
were firm, and fully better that at the close on Friday. 
In the afternoon the market was firmer, and there was a 
trifle more business doing. About 3000 tons of Scotch 
and 1000 tone of Cleveland were dealt in, and the 
cash price of each advanced 1d. per ton from the 
forenoon. At the close the settlement prices were— 
Scotch iron, 41s. 74d. per ton; Cleveland, 35s. 44d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 43s. 104d. and 43s. 44d. per ton. Tuesday’s fore- 
noon market was also quiet. About 3000 tons of Scotch 
and 1000 tons of Cleveland changed hands. Prices were 
flat, a fall of 14d. per ton being reported in each case. 
Business continued quiet and the tone flat in the after- 
noon, when about 6000 tons of Scotch iron were dealt in, 
including 500 tons at 41s. 4}d. per ton one month, 
with a “plant,” and one or two lots of hematite iron. 
There was a decline in prices all round, ranging 
from 4d. to 3d. per ton. The settlement prices at the 
close were—Scotch iron, 41s. 6d per ton; Cleveland, 
35s. 14d.; Cumberland and Middlesbrough hematite 
iron, 43s. 9d. and 43s. 14d. we ton respectively. 
Dulness was the rule in the market this forenoon, and 
prices were again easier. Some 7000 tons were dealt in, 
chiefly Scotch, The weakness continued in the afternoon, 
when business was restricted to about 6000 tons. Scotch 
warrants were done at 41s. 44d. and 41s, 34d per ton. The 
closing settlement prices were—Scotch iron, 41s. 44d. per 
ton; Cleveland, 353. 14d.; Cumberland and Middle- 
brough hematite iron, respectively, 43s. 6d. and 43s. per 
ton. The following are a few of the quotations for No. 1 
special brands of makers’ iron: Gartsherrie, 50s. 6d. per 
ton ; Summerlee, 52s. ; Calder, 52s. 6d. ; Coltness, 55s.— 
the foregoing all shipped at Glasgow; Glengarnock 
(shipped at y vhs § 50s. ; Shotts (shipped at Leith), 
54s.; Langloan and Carron out of the market. 
There are still 73 blast-furnaces in actual operation, as 
compared with 71 at this time last year. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
5320 tons, against 6719 tons in the corresponding week of 
last year. They included 460 tons for the United States, 
165 tons for Canada, 400 tons for India, 517 tons for Aus- 
tralia, 155 tons for Germany, 400 tons for Holland, 330 
tons for Spain and Portugal, 100 tons for China and 
Japan, and 2683 tons coastwise. The stock of pig iron in 
Messrs, Connal and Co.’s public warrant stores yesterday 
afternoon stood at 312,892 tons, as compared with 313,137 
tons yesterday week, thus showing for the week a reduc- 
tion amounting to 245 tons. 


_ Finished Iron and Steel Trades.—The manufactured 
iron trade is quiet in almost every de ent. The 
country demand for bars, &c., is slackening, and foreign 
inquiries scarcely indicate any improvement. Merchants 
purchase from hand to mouth in expectation of lower 





prices, There is certainly some activity in the steel trade, 
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put prices are very disheartening. Makers have reduced 
heir combination prices by 2s. 6d. per ton—namely, to 
5l. 10s. per ton for ship-plates, and 4J. 12s. 6d. for angle 
bars. Report comes to hand to-day from Glengarnock 
(Ayrshire) to the effect that, in consequence of the depres- 
sion in the steel trade, and the difficulty of procuring 
orders, the steel works there will be closed in 14 days, 
and that all contracts with the workmen will cease in that 
time. The four blast furnaces at Glengarnock have been 
“burdened” for producing market iron, instead of basic 
iron for steel-making. 


Glasgow Copper Market.—Prices were decidedly weak 
last Thursday, down to 39/. 7s. 6d. per ton cash being 
quoted, but without any business being done. No change 
took place on Friday, nor were any transactions reported. 
On Monday a further decline of 5s. per ton was announced, 
but buyers were not tempted at the reduced prices. Some 
75 tons were sold yesterday forenoon at 39/. cash, and 
391. 8s. 9d. and 391. 103. per ton three months; and in the 
afternoon the three months’ price was 2s. 6d. per ton 
easier. There was a little more firmness this forenoon at 
391. cash buyers, and in the afternoon buyers were offer- 
ing 39/. 2s. 6d. per ton cash. 


Sulphate of Ammonia.—There has been advance in the 
price of this substance almost every day since last week’s 
report. The market showed decided strength this fore- 
noon, when business was done at 14. 23, 6d. per ton for 
prompt delivery. In the afternoon the same price was 
offered, but declined, makers not showing any disposition 
to sell in the meantime. 


Colliery Eaxtensions.—During the past two or three 
months a number of collieries have bsen opened in 
Lanarkshire, and others are in course of construction, 
making a total increase, when all are completed, of no 
fewer than 14. Four of these are in the Hamilton dis- 
trict, two of which belong to Messrs. John Watson. 
Limited, one belongs to Mr. Archibald Russell, and one 
to Messrs. William Baird and Co.; three are in the 
Uddingston district, the specifications for two of which 
are in the hands of Mr. R. T. Moore, C.E., while the 
other belongs to Mr. Bobert Addie, Viewpark ; three 
are in the Bellshill district, one of which belongs to 
Messrs. Wilson and Clyde, Limited, one to the Sum- 
merlee and Mossend Iron and Steel Company, and one to 
the Coltness Iron Company ; two arein the Holytown dis- 
trict, and belong to the Bothwell Coal Company; one is at 
Larkhall; one isat Lesmahagow. Owing to the depth to 
which the pits are being sunk, it will, of course, be some 
time before they are all in full working order (in one case, 
at any rate, it will be a couple of years), but when they 
are all in that position it is estimated that the total out- 
put from the 14 pits will amount to about 15,000 tons a 
week. On the other hand, the productions of coal from 
the older pits are always diminishing, but not to an 
material extent compared with the increase pectin: Ris 
All these new collieries are situated on the Caledonian 
Railway system, and justify the recent action of the com- 
pany in giving a large order for wagons to meet the 
requirements of the expected increase in traffic. Several 
small collieries have also been opened lately alongside the 
line, and as practically the whole of the Scotch steel works 
are situated on the system, the Caledonian Company are 
7 benefiting by the improvement in the shipbuilding 
trade. 

Glasgow University Engineering Society: Run on the 
West Highland Railway.—The members of this Society, 
to the number of about 50, accompanied by Professor 
Barr, D.Sc., M.1.C.E., left Queen-street Station, Glasgow, 
for a run over the new West — Railway line. 
They began their journey proper at Craigendoran (Helens- 
burgh), where saloon carriages were in — for them 
They stopped at various places along the line where 
special engineering difficulties had been encountered by 
the engineers and contractors. After their arrival at 
Fort William they gave an evening concert for a charit- 
able purpose, and on Monday they returned to Glasgow 
vid Oban and the Crinan Canal. 


Contracts. —The contract for the deepening of the Ness 
River at Inverness has been secured by Messrs. Crossley, 
Tilburn, and Co., Glasgow.—Messrs. G. and R. Cousin, 
builders, Alloa, have received the contract for the erection 
of the North British Railway Company’s new station at 
Haymarket, Edinburgh.—Messrs. Morrison and Mason, 
Glasgow, have secured the contract for a section of the 
Birmingham Water Works extensions. The amount of 
their tender was somewhere about 300,000/.—An im- 
portant extension is about to be made to the Glebe Sugar 
Refinery, Greenock, the contract for which has been 
placed with Messrs, J. and R. Houston, of the same town. 


Royal Society of Edinburgh: Awards for Papers.—Dr. 
Alexander Buchan is to receive the Gunning Victoria 
Jubilee prize of the Royal Society of Edinburgh, for his 
contributions to the science of meteorology in the numer- 
ous papers read to that Society; and the Macdougall 
Brisbane prize is to be awarded to Dr. Robert Hugh Mill, 
now of London, on account of his papers on the physical 
condition of the Clyde sea area. 


Cessnock Dock—The Lighting and Crane Equipment.— 
The works committee of the Clyde Trust have had 
under consideration for some time the question of the 
lighting and providing of crane accommodation for the 
new Cessnock Dock. On December 26 last a report was 
submitted to the committee containing information col- 
lected on visits to English and Continental ports regard- 
ing electrical and hydraulic appliances. In view of the 
recommendation in that report that tenders be taken for 
an electric light installation, to light the dock and work 
nine cranes on the south quay of the north basin, the 
sub-committee were directed to take tenders for nine 
35-ewt. hydraulic cranes and installation for work- 





ing the same, and alternatively tenders for nine 35-cwbt. 
electric cranes and installation. The committee ac- 
cordingly procured 12 tenders for hydraulic power 
installation, and 20 for electric power installation, 
but none of the tenderers, though requested, fur- 
nished any data as to the cost of working and main- 
tenance. An examination of the tenders showed that the 
first cost of the electric installation would be much 
greater than for hydraulics; and this fact led the com- 
mittee to recommend the adoption of an hydraulic installa- 
tion for this part of the dock. The committee further 
recommended the acceptance of the tender of Messrs. 
Fullerton, Hodgart, and Barclay, Limited, Paisley, for 
the supply of the installation, including an auxiliary 
engine and nine non-derricking 35-cwt. cranes pl on 
gantry carriages, the contract to be completed in six 
months. The committee of management, which includes 
all the members of the Trust, have approved of the re- 
commendation ; and consideration of the mode of equip- 
ping the remainder of the dock has been remitted to the 
committee on works. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrppiesBroucH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on ’Change, but the market was very 
depressed. Not only was the amount of business trans- 
acted very limited, but there were hardly any inquiries. 
Several sellers were desirous to enter into contracts at 
lower rates than have recently ruled, but buyers could 
not be induced to purchase more iron than they needed 
for immediate requirements. Information from Glasgow 
reported slackness in the Scotch centre, and this tended 
to depress affairs in Cleveland. A very gloomy view of 
prospects was generally taken, and, indeed, at present 
there is nothing to indicate any improvement in the 
early future. There were sellers of No. 3 g.m.b. Cleve- 
land pig iron at 35s. 6d. for early f.o.b. delivery, and 
early in the day that price was realised for a small 
lot or two, but afterwards buyers would not listen to any- 
thing above 35s. 3d., at which figure a little business was 
done. The lower qualities of pig iron were not so scarce 
as they have been. No. 4 foundry was obtainable at 35s., 
and grey forge abt 343. 9d. Middlesbrough warrants 
opened at 353. 3d., and closed 35s. 14d. cash buyers, with 
little doing in them. East coast hematite was pretty 
plentiful, and weak in price. Nos. 1, 2, and 3 sold at 
433. 9d., but several makers held out for 443. Warrants, 
however, were obtainable at a good deal below these 
figures. Rubio ore was about 12s. 3d. ex-ship Tees. To- 
day the only change in the market was in Middlesbrough 
warrants, and they closed 353. 1d. cash buyers. 

Manufactured Iron and Steel.—These two important 
industries are about as dull as they well can be. Works 
are only moderately employed ; and although quotations 
are very low, orders are most difficult to secure. Common 
iron bars and iron ship-plates are each put at 4/. 17s. 6d. ; 
iron ship-angles, 4/. 11s. 6d. ; steel ship-plates, 5/.; and 
steel ship-angles, 4/. 12s. 6d., all less 24 per cent. dis- 
count for cash, and even less than these quotations might be 
accepted by some firms. Heavy steel rails are 3/. 12s. 6d. 
net at works. 

The Fuel Trade.—Fuel is quiet, but prices are little 
altered. Bunker coal is plentiful, but prices vary much, 
according to the quality of the coal and the position of 
the pit. Coke is in steady demand. Here 12s. to 12s. 3d. 
is paid for average qualities delivered at Cleveland blast- 
furnaces. 


Motive Power by Cable from Norway.—The sixth meet- 
ing for the present season of the Cleveland Institution of 
Engineers was held in the Lecture Hall of the Cleveland 
Literary and Philosophical Society, Middlesbrough, on 
Monday, the President, Mr. W. Hawdon, in the chair. 
Mr. D. Selby Bigge, of Newcastle, supplemented a paper 
which was given at the previous meeting, on ‘ Electric 
Power Installations.” In the course of his paper he said 
he looked forward to electricity being applied not only for 
the working of the whole of the machines in small fac- 
tories, as was the case in several establishments both in 
this country and on the Continent, but to its being 
applied to heavy works, such as the rolling mills 
in the Cleveland district. He gave several statistics 
to show that the application of electricity could be 
more efficient and economical than working by steam 

wer. Mr. Westgarth referred.to the use of engines in 
arge works, and thought that in the event of electric 
power installations ever being made, the introduction of 
triple-expansion engines would give greater economy and 
efficiency than any other engine. r. Jeremiah Head 
thought that an interesting feature with regard to the 
future of electric power installations was the ques- 
tion of such installations being carried over lon 
distances. He did not see why such power should 


not be conveyed, instead of 20 and 30 miles, as| 


was at present the case in America, 1000 miles. 
If ever that came to pases he thought there was a great 
future for a country like Norway, possessing the large 
number of waterfalls it did, and thus providing generating 
power at the smallest cost possible. In the event of that 
ever coming to pass, many of their works in this part of 
England might be carried on with the generating power 
from the Norwegian district. Mr. Charles Wood, 

J. H. Draper, Mr. Bedson, Mr. Herbert Marshall, M 
R. J. Worth, the President, and others, also took part 
in the discussion ; and Mr. Bigge, in reply, said that the 
interesting prophecy Mr. Head had made might be 
realised with the system of the alternate-current motors 
and he believed that the alternate-current motor would 
=, an important réle in long-distance transmission in 
the future. 


r. 
r. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Conversion of Pig or Cast Iron into Malleable Ircn and 
Steel.—This formed the subject of a valuable paper 
delivered by Mr. James Tomkins, one of the vice- 
presidents of the Codnor Park Iron and Steel Works, on 
Saturday last. Going fully into the various processes 
employed, Mr. Tomkins said that in the open-hearth 
system, the oxygen, which was the agent for bringing the 
iron into a malleable state, was derived from the oxide of 
iron contained in the ore, but in the Bessemer converter 
the oxygen was derived from the air of the blast, which 
produced oxide of iron, which was directly afterwards 
unburnt or reduced by the silicon and carbon of the 
metal. Lime was added in the basic process in order 
to make the slag or cinder more basic. In the acid 
po. only manganese and carbon were eliminated. 
herefore only hematite pig iron was employed for 
conversion ; but in the basic process they could not only 
eliminate silicon, manganese, and carbon, but the phos- 
phorus and a great deal of sulphuralso. This showed very 
clearly the advantage of the basic process over the other. 
The chemical changes were somewhat similar in the other 
processes, save that in the basic Bessemer process the phos- 
ag was the last to be eliminated. This was accounted 
or by the fact that phosphorus could only be eliminated 
when the oxidising was in excess. That was to eay, that 
during the first part of the ‘‘ blow” the oxide of iron was 
almost completely reduced by the superior attraction of 
silicon and carbon present in the metal. It was only in 
the absence of silicon and carbon, or during the ‘‘after- 
blow,” that the phosphorus was eliminated. Unlike the 
puddling process, however, the open-hearth and Bessemer 
processes decarbonise too much, and the iron has conse- 
quently to be recarbonised by the addition of manganese 
orspiegel. Since the invention of the puddling process by 
Henry Cort, in 1784, and subsequently the invention of 
the present open-hearth furnaces by Messrs. Siemens and 
Martin, and the Bessemer converter by Henry Bessemer, 
there had been many attempts by ingenious men to super- 
sede these processes. But these ingenious men had found, 
when traversing the bridge between theoretical and prac- 
tical confirmation, the interposition of some fatal defect 
in the theory upon which the invention was based. And 
in this defective foundation they had the most irrefrag- 
able proof of the impracticability of any innovation in 
the metallurgical arts which was not the outcome of a 
theoretical and a practical mind combined. 


Some More Colliers’ Grievances.—At a meeting of the 
Derbyshire Miners’ Association held on Friday, a reso- 
lution was moved by an official relative to confiscated 
coal, and the presence of check-weighmen on deputa- 
tions, stating that both these matters be referred to the 
council of the Derbyshire and Notts Miners’ Associations, 
This was seconded by Mr. J. Lawton, and supported by 
Mr. A. Stuart, president of the Notts Miners’ Associa- 
tion. The last-named speaker said emphatically that if 
the Derbyshire miners wished to redress their grievances, 
the Notts Union would be glad to assist them. The 
resolution was carried unanimously. Mr. W. Hallam, 
president of the Derbyshire Miners’ Association, called 
attention to the position of the association. The present 
sum in the bank was 9176/. 7s. 9d. He said the confisca- 
tion of coal was a very difficult matter. 


The Heavy Trades: Further Depression.—Within the 
past week there has been a fall in prices in connection 
with the heavy trades, orders being short for both manu- 
factured iron and steel. Pig iron has dropped 1s. per 
ton, bringing quotations to 37s. 6d. per ton for forge 
and 42s. for foundry. Foundry orders are falling off, 
and few are now keeping their hands going full time, 
the prospect being far from reassuring. In manu- 
factured irons a decline has to be noted in the price 
of bar, 5/. 7s. 6d. being this week freely taken, as 
compared with 5/. 10s. last week. Staffordshire com- 
petition is directly responsible for thie. The sheet trade 
is very unsatisfactory, and rollers of steel wire rods state 
that German opposition in the open market has brought 
quotations to a losing price. Bessemer and Siemens 
billets have fallen 2s. 6d, per ton on the week, making 
the former 5/. 7s. 6d. per ton, and the latter 5/. 17s. 6d. 
Orders for railway material are scarce, but those for 
marine requirements are expected to increase within a 
fortnight. Orders for crucible cast steel are principally 
from India, the United States, and the Continent. 
Armour-plate houses are fully employed. In coal no 
change. 





~ NOTES FROM THE SOUTH-WEST. 

Cardif.—A rather better feeling is observable in the 
steam coal trade, some — orders having been received 
for future deliveries. The best qualities have made lls, 
to 11s. 3d., while secondary ditto have brought 10s. 6d. 
r ton. There have been some satisfactory shipments 
of household coal since the holidays, but, as was to be 
anticipated, the general demand is comparatively inactive. 
No. 3 Rhondda large has made 10s. 6d. to 10s. 9d. per 
ton. Patent fuel has been steady. Coke has shown little 
or no improvement ; foundry qualities have made 15s, 6d. 
to 16s., and furnace ditto 14s. to 153. per ton. As 
regards the manufactured iron and steel trades, the 
demand for steel rails has increased, but the inquiry for 
steel tyres has fallen off. 


Petroleum in Somerset.—The discovery of mineral oil at 
Ashwick, in Somersetshire, is likely to be turned to good 
account. After a satisfactory report from Mr. Boverton 
Redwood, the chief petroleum expert, steps were taken 
to form acompany to work the oil, and shares were 
offered to the public. The capital subscribed, however, 





was insufficient, and in consequence the shares were 
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never allotted. A syndicate has, however, now been 
formed, and leases signed, securing mineral rights over 
1200 acres. A contract has also been drawn up between 
the syndicate and the Aqueous Works and Diamond 
Rock Boring Company, Limited, for boring with the 
diamond drill on the Ashwick estate. It is expected 
that the necessary machinery will arrive from London in 
the course of a few days. 


Severn and Wye Railway.—The coalowners in the 
Forest of Dean have petitioned agit the Bill for the 
amalgamation of the Severn and Wye Railway with the 
Great Western and Midland Companies, as they desire 
69 obtain a large reduction in the rates charged by the 
joint companies. The Bill comes before a Parliamentary 
Committee in a few days, and it is stated to be more than 
probable, if the coalowners are successful, that the whole 
amalgamation will fall through. 


Barry Railway.—The directors of the Barry Kailway 
have invited tenders for the construction of a dock about 
20 acres in extent, and of other works in connection there- 
with, adjoining the company’s existing dock at Barry. 
The new dock will be called the East Dock. 





MISCELLANEA. 
Tur Friday evening discourse at the Royal Institution 
on June 1 will be delivered by Professor Oliver Lodge, 
F.R.S. The subject will be ‘‘ The Work of Hertz.” 


It is proposed by the Argentine Government to make 
an extended survey of the mineral resources of that 
country. 


It is stated that a Russian syndicate is about to estab- 
lish a line of steamers between Vladivostock and some 
port on the Pacific coast of North America. 


The Canadian Pacific Railway propose to use electricity 
for moving its trains over the Rocky Mountain division 
of the line. The method is to be tried first at the Kicking 
Horse Pass, where there isample water power. 


In heating magnesia in the electric furnace, M. 
Moissan has noted a peculiar phenomenon, viz., that 
this material apparently contracts with heat, its specific 
gravity rising from 3.193 when cold up to 3.654 at a bright 
red heat. 


The business of Messrs. Alex. Shanks and Son, of 
Arbroath, and 110, Cannon-street, London, has now 
become a private limited company. It will, however, 
continue under the same style (with the word ‘‘ Limited ” 
added) and management as hitherto. 


The new Government Docks at Portsmouth will have 
entrances 93 ft. wide in place of 81 ft., as originally in- 
tended. This change in the plans has been made with a 
view to facilitating the docking of the Royal Sovereign 
class of battleship should it be decided to fit them with 
bilge keels. 


The Newcastle Association of Students of the Institu- 
tion of Civil Engineers held the last meeting of the pre- 
sent session at the Durham College of Science on May 4, 
when a paper on ‘* Water-tight Drainage and the Disposal 
of Sewage from Isolated Dwellings” was read by Mr. 
G. 8. W. Rogers. The President for next session will be 
Mr. C, A. Harrison, M.1.C.E. 


Messrs. Fairburn and Hall, of Manchester and Stock- 
port, the well-known engineers and injector manufac- 
turers, have decided to make a trial of the 48 hours week 
at their works, for the 12 months commencing May 25. 
The hours worked will be: Monday to Friday, 8 a m. to 
5.30 p.m. ; dinner hour, 1 to2 p.m. Saturday, 7 a.m. to 
a a p.m. The wages paid will be those before paid for 

ours, 


The Pittsburg Reduction Company have prepared an 
alloy of aluminium and nickel which appears to have some 
remarkable properties, as it is claimed to be as rigid 
and strong as 30-ton steel. A bar measuring 14% in. by 
din. in section, supported on knife-edges 16 in. apart, 
carried a central load of 400 1b. with a permanent set of 
lfin. A similar bar of steel showed exactly the same set 
when tested in the same way. 


Discussing the question of train loadings for bridges, 
Mr. G. H. Blakeley, M. Am. Soc. C.E., remarks that the 
cost of a bridge does not increase in direct proportion to 
the live load for which it is designed. Thus, in the case 
of a number of plate-girder bridges, he found that on 
increasing the live loads by 1 per cent., the cost of the 
bridge was only increased by j of 1 per cent.; and for 
pin-connected spans the increase was only } of 1 per cent. 


The traffic receipts for the week ending May 13 
on 33 of the principal lines of the United Kingdom 
amounted to 1,594,230/., which was earned on 18,522? 
miles. For the corresponding week in 1893 the receipts of 
the same lines amounted to 1,46,302/., with 18,3163 miles 
open. There was thus an increase of 187, 928/, in the receipts, 
and an increase of 206 in the mileage. The aggregate 
receipts for 19 weeks to date amounted on the same 33 
lines to 26,621,632/., in comparison with 25,595,854. for 
the corresponding period last year ; increase, 1,025,778/. 


The quantity of petroleum used for firi 
boiler plant at the World’s Columbian Exposition, 
Chi » amounted to upwards of 31,000 tons, and the 
work done is stated to have totalled 32,316,000 horse-power 
hours. This makes the consumption of oil about 2.1 1b. 
per horse-power hour. The fuel cost 72.5 cents per barrel, 
which is equivalent to about 25s. per ton. The boiler- 
room contained 52 boilers, having a mean capacity of 
21,000 horse-power. The oil was supplied to the furnaces 
of these boilers through 210 burners, 


the main 





The Lawrence Electric Company, New York, are bring- 
ing forward a new form of conduit for electrical train 
lines. The essential feature of the system is a working 
conductor consisting of asection of a T-shaped rail 32 ft. 
long, which are carried on pivoted arms placed in the 
conduit. Each section of rail is insulated from those 
before and behind it, but is joined to them by plates of 
hard vulcanised fibre. All sections of this conductor, 
save those under the trolley, are completely insulated 
from main lead from the generating station which is laid 
alongside the track. The current collector depresses the 
conductor section immediately underneath, being able to 
do so since this section is supported on pivoted arms or 
levers, the other ends of which then make contact with 
the main from the generating station. The current can 
then pass through these arms to the conductor section, and 
thence through the collector to the car. The plant is 
said to have worked well, even when the track and con- 
duit were flooded with 3 ft. of salt water. 


The telephone has been used to a considerable extent on 
the French railways asa means of communication between 
stations and signal cabins. Experiments have shown that 
with the Ader micro-telephone it was possible to tele- 
phone over a distance of 87 miles, using No. 9 iron 
telegraph wire and a ground return, but in practice 
ona results could nob be obtained over a circuit 
of like character for more than 20 to 30 miles, the tele- 
phones being placed in station offices, which are naturally 
noisy. For this reason copper conductors have been 
adopted, a return circuit being used. To avoid induction 
the two wires, which are strung on the same poles as the 
ordinary telegraph wires, are crossed every 1640 ft. On 
the main railroads there are about a quarter as many 
telephone stations as telegraph ones, whilst on the 
secondary lines the telephone, it has been found, can 
completely replace the telegraph, and on some of these 
it is used almost exclusively. 


An 18-in. nickel steel Harveyised armour-plate, one of 
a number manufactured for the United States battleship 
Indiana by the Bethlehem Company, was tested on 
Saturday last at Indian Head, near Washington. A 
Carpenter projectile, weighing 850 lb., fired from a 12-in. 
n with 269 lb. of prismatic powder, at a velocity of 
465 ft. per second, struck the plate near the centre. The 
projectile rebounded, being but little injured. The plate 
was pierced and cracked from the bottom to the top, also 
from the centre to the left edge. A second shot, with 
419 lb. of powder and a velocity of 1926 ft., fired at a 
fragment of the plate on the right, split the plate widely 
across, penetrating 8 in. through into the oak backing. 
The — shattered the armour-plate, which did not 
stand the test. The lot of 20 plates, weighing 613 tons, 
which it represents, is liable to rejection, although an- 
other trial will be given. The officials think that the 
Harveyising process weakened the plate. 


It is proposed to do some extensive irrigation in 
the neighbourhood of Camargo, State of Tamaulipas, 
Mexico. The surveys of Mr. Scougall, an American 
engineer, show that to irrigate 100,000 acres of land here, 
a capital of 750,000 dols. will be required. The soi 
and crops of the region are said to be similar to those of 
the Nile Delta in Egypt, and the company represented 
by Mr. a holds a concession for the development 
of the agricultural resources. The works comprise a dam 
some 15 miles above the San Juan River, which rises in 
the mountains near Monterey and falls into the Rio 
Grande nearly opposite Fort Ringold or RioGrande City, 
and a canal 90 kilometres (55.93 miles) long, which will 
reach beyond the city of Reynosa on the Matamoras 
division of the National Railroad ; also a 1500-ft. tunnel 
and a short open cut, some 25 ft. in depth at its deepest 
sa together with 5000 ft. of fluming along the steep 

ank of the River San Juan. Provision is also made for 
lateral or distributing canals, with regulating gates to 
measure out water from the main canal. 


The report on the composition and quality of dail 
samples of the water supplied to London for the ou 
ending April 30, by Mr. W. Crookes and Professor Odling, 
has been issued. It states that 175 samples of water, 
taken from different places and on different days from 
the mains of the seven London water companies taking 
their supply from the Thames and the Lea, have been 
analysed. Of the 175 samples examined two were re- 
corded as ‘‘clear, but dull,” and one as ‘slightly turbid.” 
The remainder were clear, bright, and well filtered. 
The rainfall in the Thames valley during the month 
of April has come very close to the average. The 
act fall at Oxford has been 1.7 in., whilst the 
average for 25 years is 1.78 in., showing a deficiency 
of only 0.08 in. The rain has been pretty evenly 
distributed over the month, the second half being a 
little wetter than the first half, but the dowetell kes 
come in the form of gentle showers, which soak into the 
ground and do more good than twice the amount of rain 
falling at longer intervals and rushiag over the land to 
the nearest watercourse to the sea. The Thames-derived 
waters are now of a high — of purity, and may be 
considered to have assumed their summer characteristics. 
Active vegetation, increasing temperature, and abundant 
light promote oxidation and reduce the dissolved organic 
matter to a low point, while the lowering of the brown 
constituent in the colour meter is a further proof of the 
diminishing amount of organic carbon present. 


The preliminary programme of the 14th Congress of the 
Sanitary Institute, to be held in Liverpool in eerie 
has now been issued. The meetings of the Congress will 
consist of three general addresses and lectures; three 
sectional meetings, dealing with (1) sanitary science and 
preventive medicine, (2) engineering and architecture, (3) 
chemistry, meteorology, and geology, presided over respec- 
tively by E. Klein, M.D., F.R.S., G. F. Deacon, 





M. Inst. C.E., Thomas Stevenson, M.D., F.R.C.P. ; five 
special conferences—the sanitation of the passenger and 
mercantile marine service, presided over by Sir W. 
Bower Forwood, J.P.; medical officers of health, pre- 
sided over by Charles E. Paget, M-R.C.S., D.P.H.; 
municipal and county engineers, presided over by A. M. 
Fowler, M. Inst. C.E. ; sanitary inspectors, presided over 
by Francis Vacher, F.R.C.S., D.P.H. ; domestic hygiene, 
presided over by the Lady Mayoress of Liverpool. In 
connection with the Congress, an exhibition of sanitary 
apparatus and appliances and articles of domestic use and 
economy will be held. Excursions to p of interest in 
connection with sanitation will be arranged for those 
attending the Congress. The local arrangements are in 
the hands of an influential local committee, presided over 
by the Lord Mayor of Liverpool, with the city engineer, 

r. H. Percy Boulnois, M. Inst. C.E., and the medical 
officer of health, E. W. Hope, M.D., as honorary secre- 
taries. It appears from the programme that over 100 
sanitary authorities, including several county councils, 
have already appointed delegates to the Congress, and as 
there are 1500 members and associates in the Institute, 
there will probably be a large attendance in addition to 
the local members of the Congress. 








GOLD IN THE TRANSVAAL.—The vast development of 
gold-mining industry in the Transvaal is forcibly illus- 
trated by the fact that the total amount of the issued 
capital of companies quoted upon the Johannesburg 
Stock Exchange now stands at 30,723, 2461, 

Tue Execrric Licut At WOLVERHAMPTON.—On Mon- 
day the Mayor of Wolverhampton (Mr. Mander) laid the 
foundation stone of new works now being erected by the 
town council in Commercial-road as a head generating 
station for the supply of electricity for public lighting 
purposes in Wolverhampton. The necessary cables are 
now being laid down for supplying the light to a certain 
area, including the princi streets in the centre of the 
town. The initial cost of the head station works and 
plant is estimated at 30,0007. 


Tue Royat AGRIcULTURAL SHow.—The entries in all 
departments for the 55th meeting of the Royal Agricul- 
tural Society, to be opened at Cambridge on June 23, 
are now closed, and the figures indicate that the show will 
be quite on a level with preceding meetings of the Society. 
The site of the show-yard is Midsummer-common, an open 
space of 64 acres near the centre of Cambridge. In view 
of the fact that the area could not be extended, it has 
been necessary to impose some limitations on the entries 
both of implements and stock. In the implement de- 
partment the number of feet of shedding (exclusive of 
open ground space) actually allotted is 13,402 ft., in 442 
stands, as against 13,018 ft., in 408 stands, at Chester last 
year, and 12,511 ft., in 411 stands, at Warwick in 1892. 
Notwithstanding the limitation of the maximum space 
allowed to an exhibitor to 100 ft. (instead of 150 ft.), and 
the fact that a number of applications had necessarily to 
be declined, the implement department will still be the 
largest of any meeting in the last 15 years, except the 
Jubilee meeting at Windsor in 1889. The trials of the 
24 oil engines which have been entered for the prizes 
offered by the Society will take place in the show-yard in 
the week preceding the meeting, commencing on Monday, 
June 18. The trials of churns (24 entries) will begin on 
Wednesday, June 20; of sheep-dipping apparatus (six 
entries) on Friday, June 22; and of spraying machines 
(17 entries) on Saturday, June 23. The inspection by 
the judges of the 116 ‘‘ new implements ” entered for the 
— silver medals will commence on Thursday, 

une 21. 


THe ProposeD CANADIAN ATLANTIC SERVICE.—The 
specifications for the construction of the four large high- 
speed steamers for Mr. Huddart’s Atlantic service to 
Canada, in connection with the Empire route to the East, 
have been sent out, and are returnable on June 6 next. 
Although four steamers are to be constructed, no firm will 
get more than twoto build. Only five firms have been asked 
—two on the Clyde, Messrs, Thomson and the Fairfield 
Company ; the Barrow Company, Messrs. Sir W. Arm- 
strong, Mitchell, and Co., and Messrs. Swan and Hunter, 
the latter two Tyne firms. The last-named have had along 
connection with Mr. Huddart, having built several vessels 
forhim. The drawings sent out with the specifications 
show that the vessels have a strong family likeness to the 
Campania and Lucania, which is not surprising, since 
Mr. R. Saxton White was designer of these also ; but the 
new vessels have several improvements, notably the adop- 
tion of four crank quadruple engines, adopted in prefer- 
ence to others because of the recognised absence of vibra- 
tion. With this exception, the builders have a free hand 
in the design of machinery, but the speed on the Atlantic 
over a number of voyages must be 21 knots. The power 
will be 21,000 indicated horse-power, but there is no limit 
in this direction. Nor is the fuel consumption limited by 
contract. Of course, the vessels are twin-screw. They are 
to be 572 ft. over all, 62 ft. beam, 42 ft. deep, moulded ; and 
therefore they come next to the famous Cunarders as to 
size. The greater depth of water at Halifax and Quebee 
than at most ports enables the designed load draught to 
be 30ft., greater by 2 ft. and 3 ft. than that of other 
Atlantic liners. The coal bunkers are to carry 3000 tons, 
and the cargo capacity will be 3500 tons, more than double 
that of the Cunarders. The number of passengers carried 
will be nearly as _—— first, 200 second, and 1000 
steerage passengers. The contracts, of course, cannot be 
given out until after the subsidies have been decided at 
the Ottawa Conference to be held six weeks hence, but 
the date of delivery of the vessels, a condition of the con- 
tract, is the spring of 1896. 
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INDUSTRIAL NOTES. 

THE general statistics of employment, as prepared 
by the Labour Department of the Board of Trade, show 
that the labour market has been much disturbed by 
disputes of one kind and another, there being no fewer 
than 113 new disputes in the past month, though many 
of them were of a local character, and most of them of 


short duration. In spite of these, the state of employ- 
ment manifests an upward tendency, though not very 
marked in its character, and partially, at least, due to 
seasonal causes. In the skilled trades, 45 societies, 
with an aggregate of 352,806 members, made returns ; 
of these there were 21,669, or 6.1 per cent., out of em- 
ployment, as compared with 6.3 per cent. in the month 
previous. The chart shows that the percentage of un- 
employed has touched a lower level already than was 
touched in any part of 1893. Dealing with particular 
industries, the report shows that there was a slight im- 
provement in the engineering and metal trades gene- 
rally, the percentage of unemployed having fallen from 
9.1 per cent. for the past meth to 8.5 per cent. for 
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the period under review. Shipbuilding was fairly active 
on the Clyde, but generally it was not good, the pro- 
portion out of work being still 13.3 per cent. Employ- 
ment in the steel trade has improved, but ina few 
districts the steel-workers are slack. The pig-iron 
trade has also improved on the whole, 10 fresh fur- 
naces having been relighted in April, mostly in Cleveland 
and Scotland, whilst only one was blown out. This 
increase of furnaces in blast has given employment to 
a large number of men. Work at the collieries generally 
only averaged about 4.6 days per week, a slight de- 
crease as compared with the month previous. But 
these figures 8 not indicate that all miners were in 
employment to that extent. The building trades con- 
tinue to be fairly busy, the proportion out of work 
having fallen from 3.5 to 2.8 per cent. Nearly the 
same relative improvement is to be found in the cabinet, 
furnishing, and woodworking trades, the ratio of un- 
employed having fallen from 4.2 to 3.2 per cent. The 
cotton trades are fairly employed, but with a slacken- 
ing tendency, but in the woollen and worsted trades 
there is a slight improvement, as also in the carpet 

















and hosiery trades. The clothing and boot and shoe 
trades have improved, in some instances to the extent 
of working overtime. The general state of the labour 
market, however, is rather steady than active. 

The trade disputes during the past month, as before 
stated, largely increased in number, rising from 100 
in March to 113 in April. Of the latter total 30 were 
in connection with the building trades, 19 in the 
mining industries, 19 in the textile trades, 13 in the 
engineering and metal trades, 12 in the clothing trades, 
eight in the shipbuilding industries, six in connection 
with the seafaring class, and six in miscellaneous 
industries. The number of persons involved in these 
disputes was large ; in 90 disputes alone 19,434 persons 
were affected. Besides these, 42 disputes, involving 
upwards of 3200, and 26 other disputes, affecting 1600, 
were left unsettled from the month previous. On the 
other hand, there were 18 disputes, involving 2549, 
settled in the month, which had begun in the previous 
month ; two of these were of long standing. The 
effect of the various disputes will be seen by the 
following figures. There were in all 128 changes in 





694 


ENGINEERING. 


[May 25, 1894. 








wages and hours of labour. Of these 94 were 
changes in wages. Seventy-two are known to have been 
advances in wages, and only 15 decreases; the ad- 
vances affected 12,000 persons, while the reductions 
only affected 6000, the greater proportion of the latter 
being the Scottish miners. .A reduction of working 
hours is reported in 30 cases, affecting 5300 persons. 
The increase in wages was most — in the build- 
ing trades; no less than 11 different branches, in 
nearly 50 different instances, obtained some increase in 
their rates of wages. Nearly a dozen different ship- 
building operatives were also conceded an increase, 
and about half-a-dozen different workers in the engi- 
neering and metal trades. In the textile trades, cotton 
workers in three centres obtained an advance, and 
some of the woollen weavers in Leeds, The decrease 
in wages was mainly in mining, the coal-miners in 
Scotland, and some iron-ore miners in the Forest of 
Dean. There was also a decrease of seamen’s rates at 
Belfast and Newcastle, and a few woollen weavers at 
Holmfirth and Morley, The most notable incident is 
the reduction of hours in the building trades, engi- 
neering and metal trades, silk trades, printing trades, 
in the Potteries, and in several other branches, among 
which may be mentioned the co-operative distributive 
societies, some of which have adopted the eight hours. 
Altogether the record is very favourable to labour, 
while the cost in loss of time and wages has been in- 
considerable. The most serious disputes of all—at 
Blackburn and Neleon—were of short duration. 


The state of employment in connection with the sea- 
faring class was about 11 per cent. better than at the 
same period last year. The improvement has been 
manifest during the whole of 1894. The greatest im- 
provement has been in the ports of London and New- 
port, but at all ports things have been better, except at 
Grimsby and Dublin. But the supply of men at most 

orts is still in excess of the demand, though in 

ondon, Liverpool, Swansea, and Dublin the supply and 
demand about balance each other. The demand was 
also good at Middlesbrough, Leith, Grangemouth, and 
pretty fairly good at Southampton. The total number 
of men shipped in April of this year was 32,008, as 
compared with 28,848 in 1893, an increase of 3160 over 
the same date of last year. The rates of pay have not 
varied much, but some increase has been obtained at 
London and Newcastle, and since the date of the 
report a further increase has been conceded in the port 
of London for able seamen and firemen. 


Dock and waterside employment has also improved 
as compared with March, but in London the number 
actually employed was less than in April, 1893. The 
Millwall and Surrey Docks gave an increase of employ- 
ment as compared with the other London docks. The 
daily average of men employed by London dock com- 
panies was 6428, as compared with 6721 in April of 
last year, but the fluctuations in employment have not 
been so great as inthe four months of last year. Em- 
ployment at the wharves at Wapping has been fairly 
good, owing mainly to a revival of the coasting trade, 
but at the wharves in Thames-street and on the south 
side of the river, the men are not so well employed. 
The coal-porters report trade as slack in April, but 
better in May, while the watermen and lightermen 
report a marked improvement in employment. Those 
branches have been tolerably free from disputes ; only 
three, and these of an unimportant character, have 
taken place affecting dock labour. 

The various labour bureaux in London report that 
the effects of the winter slackness of employment have 
now disappeared, but the applications for employment 
are still much in excess of the demand for workers by 
employers. While 727 applications were registered at 
the three chief bureaux, only 182 applications were re- 
ceived from employers, as against 205 in March. Work 
was, however, found for 352 persons by the four 
bureaux, as compared with 202 last month. So far, 
those institutions have done good to the unemployed 
in the several localities. 


More attention is being paid to the state of agri- 
cultural labour than formerly, and as slackness of work 
in the rural districts usually causes an influx to the 
towns, a brief statement of recent returns may be of 
service. Information has been received from 41 dis- 
tricts, including three reports from agricultural 
labourers’ unions, and one generally from the Farmers’ 
Federation. The reports show that in the northern 
counties casual labourers are in most parts well em- 
ployed. During the winter months, owing to the open 
weather, few men were out of work in Northumber- 
land, Cumberland, Westmoreland, Lancashire, or 
Cheshire. In the two last years labour has in many 
districts been scarce, and, in consequence, wages have 
shown a tendency upwards. In Yorkshire, on the 
contrary, work was not so plentiful during the past 
winter. In the eastern counties the agricultural 
labourers have been well employed since the middle of 
April, and they are much busier now. In Cambridge- 
shire and parts of Essex there has been less employ- 
ment, and numbers of the men have migrated to the 





towns or to other districts. In Lincolnshire, Norfolk, 
Suffolk, and Essex there have been, in some districts, 
advances in wages from Is. to ls. 6d. per week, in the 
midland counties 1s. per week, and in Warwickshire 
and Huntingdonshire the men have regained the Is. 
per week lost in the autumn of last year. In the home 
counties, Berkshire, Buckinghamshire, Kent, and 
Sussex, wages have also risen 1s. per week in many 
districts, In the western counties work is tolerably 
plentiful, but no increase in wa is reported. 
Gloucestershire work has been fairly good through the 
winter, by reason of the open weather. In Wales, 
agricultural labourers are fairly well employed, the 
rates of wages being tolerably good. In Scotland, 
also, there is little lack of employment, the wages 
being higher than in England. Irish labourers are 
flocking to England earlier than usual, and there would 
be a greater influx if the men had the means where- 
with to travel, for work is scarce and wages are low in 
most parts of Ireland. Generally the outlook for the 
agricultural labourers in Great Britain is better than 
for some time past, and many look forward to a bus 
and plentiful year in most counties, and in nearly all 
districts. If, by any just and reasonable means, the 
conditions of rural life could be improved, there would 
be less competition in the towns among the unskilled 
workpeople, and the condition of all would be im- 
proved. We seldom realise that agriculture is our 
greatest industry, because it so scattered, but such is 
still the fact. 

The monthly report of the Boilermakers and Iron 
and Steel Ship Builders for May shows that trade is 
prospectively good, although up to the present the anti- 
cipations at the commencement of the year have not 
been realised. The total number on the funds last 
month was 6634, as compared with 6703 in the previous 
month. But those out of employment, other than 
the sick and superannuated, show only a difference 
of 10, 5112 unemployed as against 5122 last month, the 
proportion being 13.2 percent. This is an enormous per- 
centage for anyone union to have to support. The total 
number of members has increased by 331, the aggre- 
gate now being 38,688, or 450 more than in Januar 
last. The total balance in hand is now 171,333/. 8s. 4d. 
The income for the last quarter was 24,148/. 5s. 4d. ; 
the expenditure 20,757/. 19s, 2d. on benefits alone, 
exclusive of management and other expenses. This 
society has a large sum invested in the four great rail- 
way companies, in the Elswick Works, in corporation 
stocks, and in the Tyne, the Tees, and other Com- 
missioners, besides its own real property of about 
10,000/. The report gives a full statement of the 
Admiralty work in hand in the various private firms 
on the Clyde. The Clydebank Company has a tonnage 
displacement of 32,000 tons; the Fairfield, 13,000 tons ; 
London and Glasgow, 11,200 tons; and Paisley, 2000 
tons. The new contracts on the Clyde amount to 
68,000 tons, while the total on hand is 299,000 tons, as 
against 215,000 tons last year at the same date. Besides 
which the Admiralty have accepted tenders for two 
second-class cruisers from the Naval Construction Com- 

y, at Barrow-in-Furness. On the Tyne, 70 steamers, 
of 141,071 tons, are being built; on the Wear, 47 vessels, 
of 107,951 tons; on the Tees, 28 vessels, of 57,005 
tons; and at Hartlepool, 19 vessels, of 52,860 tons. 
The Naval Construction and Armaments Company 
have an enormous amount of Government work in 
hand. Altogether, the prospective work in shipbuild- 
ing is of vast dimensions, so that, if nothing unforeseen 
occurs, there will be full employment for some time to 
come when all the work is fully in hand. The council 
reiterate their caution to the members as to “‘ causing 
illegal disputes,” that is, disputes not authorised by 
the council. Cases are mentioned of men throwing 
down their tools and leaving their work without 
rhyme or reason, not even informing the foreman, or 
stating what their grievance is. The council express 
their determination to put a stop to these arbitrary 
and senseless disputes. For the future, the rules are 
to be rigidly enforced in all cases against all concerned 
in such violations of the rules and the agreements with 
the employers. 


An abstract of the trade union statistics for 1892 has 
at last been published, though the volume is not as yet 
issued. Mr. Howell has over and over again complained 
of this unaccountable delay. The chief figures of the 
principal unions for 1893 have been already given in 
these columns, quite a year in advance of the 
Board of Trade summary. Of course the report grows 
more extensive year by year, but the basis having once 
been completed, there is little difficulty in adding the 
figures for any new year. The volume reports on 599 
unions, 482 of which are registered and 117 are not re- 
gistered. Five societies make no return as to member- 
ship, but the other 594 have an aggregate of 1,237,367 
members. The total income of the societies reported 
upon was 1,790,842/., and the expenditure amounted 
to 1,765,386/., so that generally the balance was on the 
right side. The aggregate balances at the end of the 
year were 1,844,149/. Of the total number of unions, 
298 societies, with 745,648 members, paid unemployed 





benefits to the amount of 386,973/.; and 308 societies, 
with 1,103,641 members, paid in dispute benefit 
467,291/. Of the total, also, 193 unions, with 585,389 
members, paid as sick benefit 214,613/.; and 88 unions 

aid as accident benefit 17,984/. Superannuation 

nefit was paid by 74 societies, with an aggregate of 
433,004 members, to the extent of 106,552/. Funeral 
benefit in 317 societies, with 894,647 members, was 
83,3797. Other provident benefits were paid by 423 


In | societies, with 1,105,821 members, to the amount of 


137,8941. The working expenses of 590 societies 
absorbed 347,723/. The vastness of these figures, and 
the enormous provident benefits thus secured to the 
members, is the one great characteristic in the trade 
unions of the United Kingdom, which finds no parallel 
in any other country in the world. It is the one fea. 
ture which has prevented any interference with their 
growth by law, even at a time when such interference 
was most threatened. The staying power of those 
benefits is manifest in all the older and greater unions, 
as compared with the newer unions which have no 
such benefits, and with the older unions that still 
remain unprovided with them. The benefits com- 

rised under the term ‘‘ provident” not only relieve 

istress when such relief is most needed, but they 
operate as a powerful influence in the adjustment of 
labour disputes, for poverty and hunger are no longer 
an overpowering element in compelling the acceptance 
of rates of wages below what is deemed by the unions 
a living wage, or, as they term it, the minimum wage, 
for the skilled men in the several trades. 


The engineering trades of Lancashire were almost 
entirely suspended during last week, owing to the 
holidays. No very decided improvement in trade is 
yet manifest, but in some cases more work is reported, 
and a more hopeful tone seems to prevail in the belief 
that greater activity will be experienced during the 
remainder of the year. Some firms have, indeed, 
secured orders which enable them to re-start on full 
time. The number of unemployed engineers has not 
much decreased in any branch of industry, while 
boilermakers are less busy than they have been. In 
the sheet metal and bronzing industries there is a dis- 
pute with three firms, but otherwise there are no dis- 
putes of any moment in the district. At Oldham the 
a, Amey branches are quiet, but not depressed. At 
Bolton the smiths, wheelwrights, brassfounders, and 
finishers have secured an advance in wages, and also a 
reduction of working hours. At Barrow many engi- 
neers and similar workmen are out of employment, 
but the prospects are brighter for the near future. 
On both banks of the Mersey trade is quiet; the 
ee and riveters are seeking a reduction of 

ours. 


In the Wolverhampton district many of the works 
were idle for a great part of last week, but some re- 
started early, especially the mills and forges. Manu- 
facturers hold a fair number of orders for early execu- 
tion, and the inquiries lead to the belief that a goodly 
number of contracts will result therefrom. But the 
general run of trade is still a little uncertain. Some 
works are fully employed, while others are nearly at a 
standstill. Puddlers and mill rollers are moderately 
well employed, while in the steel trade the men are 
fully employed, the trade being active. Engineers 
and constructive machinists have improved a little, 
fewer being unemployed. The iron door and safe 
makers are very slack, many men being out of work, 
while those in employment are paying double contri- 
butions. Bridge and girder constructors, tank and 
boiler makers, gasholder erectors, and makers of colliery 
air tubes are busy generally. Toolmakers, machinists, 
and heavy iron founders are better employed than they 
were, and the men at the railway works are fully em- 
ployed. Most of the hardware industries are very 
slack, including nut and bolt makers, wrought nail 
makers, gun-lock filers, of Dudley, Halesowen, and 
Bromsgrove, and also the nail and tack makers, and 
spring trap makers in the locality. On the other hand, 
the rivet-makers are busier, while the edge-tool makers 
are fully employed. A number of other industries are 
looking ry toate it is thought that the remainder of the 
year will be more prosperous for all. 


In the Birmingham district, engineers, tool-makers, 
and pattern-makers report trade to be from moderate 
to bad; only one or two factories are making full 


time on special orders. The pattern-makers have 
5 per cent. and the machinists 8 per cent. of unem- 
ployed. The cycle trade is active, the men working 
overtime, Metal-rolling has been active, but is now 
quieter. Tinplate workersare slack, most of the works 
on short time, but only5 per cent. are unemployed. The 
bedstead trade is in all branches, the men being 
on very short time, but only about 30 out of 2000 are 
absolutely out of work. The brass-working industries 
have improved, fewer men being unemployed. Lamp 
makers, chandelier makers, and electric fittings makers 
are dull, but there is a little improvement in some of 
those branches. The tube trade is improving ; wire- 
workers are fully employed, but wire-drawing is not 
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good, many being on short time. The smaller local 
trades in jewellery, electro-plate, and silver, also gold 
rings and chains, are alittle better, but about 7 per cent. 
are unemployed. The gun trade is reported to be 
better. Generally the trade of the district is slow, 
rather than depressed, but several branches are very 
dull, the workers being on short time. 





The moulders and pattern-makers’ dispute on the 
north-east coast has not yet been arranged, but the 
fitters, turners, smiths, and other branches have with- 
drawn their demand for increased wages, for the 
present. The ironstone miners in the Cleveland dis- 
trict are seeking an advance in wages. The mine- 
owners have offered to submit the question to arbitra- 
tion before an independent umpire, and the men have 
promised to consider the matter. 





The threatened disputes at the docks among the 
dockers and riverside workmen, and also to a great 
extent in connection with the sailors and firemen, 
have subsided. The union rates have been conceded, 
and peace again prevails at the docks and waterside 
of London. The London Board of Conciliation have 
been able to settle the dispute of the Victoria Steam- 
boat Company and their employés, both as to hours of 
labour and wages, 





A new Mines Eight-Hours Bill is being laid before 
Parliament by Mr. D, A. Thomas, the man of all others 
who, in the House of Commons, has opposed the mea- 
sure. Mr. Thomas has introduced a Bill which proposes 
the eight hours, but the time is to begin from the land- 
ing of the men at the bottom of the shaft, and end with 
their return thereto. In the case of level workings it 
is from the time of leaving the surface to the return 
thereto. The difference is so trifling that it is scarcely 
worth fighting about in either case; from shaft to shaft, 
or bank to bank, cannot mean much. The peculiarity 
in this Bill, however, is that it absolutely prohibits 
the double shift in any mine in Wales or Monmouth- 
shire, 





DESCRIPTION OF A FLUID - PRESSURE 
REVERSING GEAR FOR LOCOMOTIVE 
ENGINES.* 

By Mr. Davin Joy, of London. 


Single-Eccentric Valve Gear.—Ever since his former 
paper tothis Institution in 1880 (Proceedings, page 418) 
describing the radial valve gear which he was then in- 
troducing, the writer has entertained the idea of a yet 
simpler and more direct form of reversing and expansion 
valve gear than either the radial itself or any other plan 
hitherto in use. Notwithstanding the success achieved 
with the radial gear, the difficulties encountered in its 
introduction convinced him that a better plan was re- 
quired, and enabled him to see the direction in which 
to work. From the outset the idea kept prominently 
in view was that only a single set of pieces of mechanism 
should be employed, instead of a duplicate set, for actuat- 
ing the valve from the crank axle, and also for reversing 
from forward to backward gear; and further, that re- 
versal should be accomplished by the change of position 
of the gear, as in the radial gear, and not by the addition, 
as in the link gear, of other and distinct parts for back- 
ward running. eg mages A the single eccentric with 
shifting position on the crank axle, as in Dodds’ wedge- 
motion, naturally recommended itself for adoption: 
while the difficulties and complication involved in any 
attempt to effect the shifting by mechanical connections 
through levers, links, screws, or friction gear, which 
would have been fatal to practical success, led the writer 
to throw all such expedients aside, and to have recourse to 
the employment of fluid pressure, by means of oil or 
other fluid conveyed through the centre of the axle itself 
for shifting the position of the eccentric. The purpose 
of the present paper is to describe the construction and 
working of the fluid-pressure reversing gear designed in 
conformity with the foregoing ideas, and already in 
practical use for locomotive running. 

The general principle of the oil reversing gear will be 


readily understood from a comparison of the skeleton | ® 


diagrams, Figs. 12 and 13, page 693, showing centre lines 
of the ordinary link gear and of the oil gear. In the link 
gear, Fig. 12, with its two eccentrics F and B for forward 
and backward going respectively, the motion of either is 
transmitted to the valve spindle V through the motion 
link L coupling the outer ends of the two eccentric rods. 
In the oil gear, ~~ 13, the same result is obtained more 
correctly and with less than half the number of parts, by 
employing only a single eccentric, and shifting it trans- 
versely across the axle from side to side for forward or 
backward gear. For this purpose the axle is squared 
where the eccentric is mounted upon it; and an oblong 
slot through the eccentric allows it to be slid across from 
side to side of the axle. In each end of the slot is formed 
a small cylinder, which works over a corresponding ram 
fixed on opposite faces of the square on the axle. It 
only remains to force oil or other liquid under pressure 
into either end of the axle, and thence into one or other of 
the two small cylinders, according as it is required to move 
the eccentric into either position for forward or backward 
gear, or to hold it between these extremes for any point 
of expansion or for mid gear. The oil is made to pass 
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into either end of the axle by a small cylinder, placed on 
the cooneeee of the engine, and fitted with a piston which 
is moved either by a handwheel and screw or by steam, 
or by both. 

The arrangement is shown in the engravings, Figs. 1 
to 8, page 639, as adapted for locomotives. 

Fig. 1 is a cross section through the crank axle and 
the square block mounted upon it, on which the 
eccentric slides. Fig. 2 is a plan showing the square 
block and the two pairs of rams upon it, with the near 
halves of the eccentrics removed. Fig. 3 is a longi- 
tudinal section through the centre line of the axle. 
Figs. 4 and 5 are cross and longitudinal sections through 
the axle and block, the latter view being taken diagonally 
through the corners of the block, in order to show the 
passages for the oil from either end of the axle into the 
respective — for moving the eccentrics into for- 
ward or backward gear. This is also shown by the small 
model exhibited. 

Fig. 6 is a side view showing specially the reversing 
cylinder C on the footplate, from which the oil is forced 
into either end of the axle through the pipes PP. Fig. 7 
is a back view and Fig. 8 a plan of this part. 

The ‘‘Sussex” locomotive, a any engine on the 
London, Brighton, and South Coast Railway, has been 
fitted with this reversing gear, and has been running a 
considerable time. 

Construction of Gear.—Thea square block B, Figs. 1 and 
2, mounted on the crank axle, is parted diagonally and 
bolted together at the corners, its four faces being planed 
to the square. On two opposite faces are cast the rams 
R working in the small cylinders cast in the two halves 
of the eccentric E, which are bolted together on the centre 
line as usual. The internal faces of the slot in the eccen- 
tric are planed to slide upon the parallel faces of the 
block. The slot is long enough to allow the eccentric to 
slide across the centre line of the axle into the extreme 
positions of forward and backward gear; and the block 
is so set on the axle aa to give this motion at right angles 
across the line of the crank when the piston is at either 
extremity of its stroke, and outside the centre line of the 
axle. If, however, the centre line of the valve spindle is 
not parallel with the centre line of the piston-rod when 
both are projected upon the same vertical plane, then the 
block must be slightly turned round upon the axle, until 
at either extremity of the piston stroke the slot is at right 
angles to the centre line of the valve spindle, instead of 
to that of the crank. 

Oil.—The oil enters at each end of the axle (Figs. 3 to 
5), and passes along the central hole to nearly the middle 
of the length, whence it is led radially into the two longi- 
tudinal 3 alin I and J formed in the corners of the 
block B. From one of these channels I it passes to the 
two rams for giving forward gear, and from the other 
channel J to the other two “ponte rams for giving back- 
ward motion. The oil forced from the reversing cylinder 
C through one of the pipes P to either pair of rams dis- 
places that from the opposite pair, and drives it back 
through the other pipe P into the opposite end of the re- 
versing cylinder C. It thus acts as a continuous non- 
elastic medium, transmitting exactly the motion of the 
piston in the stationary reversing cylinder C on the foot- 
plate, through the pipes P P, to the rams actuating the 
eccentrics; and the eccentrics are thereby shifted and 
held in any position, without being affected in the 
slightest by the revolution of the axle, and quite inde- 
pendently thereof. The fluid-pressure reversing gear 
thus serves all the purposes of the levers, clips, &c., which 
have hitherto been used in other reversing gears, but 
is devoid of parts subject to wear and tear and requiring 
repair. 

As an additional security for the stability of the eccen- 
trics in any position, and in order to keep them both 
relatively in the same grade of gear, they are locked to- 
gether in the manner shown in Fig. 9, by means of a pin 
and block K, fixed in the inner face of one eccentric, and 
sliding diagonally in a slot S formed at an angle of 45 deg. 
in the inner face of the other eccentric. Thus when one 
eccentric is falling vertically from full forward to full 
backward gear, the other is simultaneously sliding hori- 
zontally through precisely the same extent of shifting; 
and for all intermediate positions the two eccentrics are 
maintained both of them in the same grade. As each is 
in its best position to sustain the strain of driving its own 
valve at the time when the other is in its worst position 
they mutually assist in keeping each other in place, an 
so to a considerable extent relieve the pressure upon the 


il. 

The oil pipes P P enter the ends of the axle through 
a as shown in Fig. 10; the gland is screwed 
into the axle, and is prevented from unscrewing itself 
during the revolution of the axle by a squared head and 
bridle. A collar screwed and pinned on the inner extre- 
mity of the pipe prevents it from being forced out of the 
gland by the pressure of the oil, which has varied from 60 
to 100 lb. per square inch. 

Reversing Cylinder.—The reversing cylinder, filled 
with oil, is shown in Fig. 11. It is placed at C, 
Figs. 6 to 8, on the engine footplate; and from its 
opposite ends the pipes P P convey the oil to the 
opposite ends of the crank axle. The piston in the cy- 
linder is moved in either direction by a screw on the 
piston-rod, which works in a nut forming the boss of the 
handwheel H. Any movement of the handwheel thus 

roduces a corresponding movement of the eccentrics. 
The movement of the handwheel is assisted by a small 
air cylinder A added behind the oil cylinder ; 4% admit- 
ting compressed air from the Westinghouse brake reser- 
voir into either end of the air cylinder through the four- 
way cock F’, the reversing is rendered so easy that it can 
be done with only a couple of fingers on the handwheel, 
even when the engine is running. 

Principles.—From the foregoing description of the 





arrangement it will be seen that the two leading ideas in 
this plan of reversing are: Firstly, that the same 
mechanism is employed for forward and backward 
running, reversal and expansion being effected simply by 
the change of position of the mechanism ; and secondly, 
that this change of position is effected, not by any mecha- 
nical combination—which would necessarily be compli- 
cated, because the adjusting power must be stationary 
while the adjusted mechanism is in rapid motion—but by 
liquid pressure, of which the efficiency is independent of 
and unaffec by variety of movement between the 
adjusting and the adjusted mechanism. 

Advantages.—The advantages attending this plan may 
be enumerated in the following order. 

First, ey and largely reduced number of parts. 
Hence follows reduced liability to failure, because with 
fewer parts there are fewer to break down, and the parts 
retained may be made stronger ; the fewer joints to be 
looked after and lubricated may also be better attended 
to. If any part of the fiuid-pressure gear should fail, the 
only result is that the eccentrics ually slip into full 


‘gear for whichever direction the engine may be running 


in at the time. Thus the engine is still perfectly com- 
petent to bring the train home, with the only disadvan- 
tage of not being able to use expansion for the time. 

Second, truer distribution of steam. The distribution 
is indeed almost mathematically correct, both for the 
front and back ends of the cylinder, and also for forward 
and backward gear alike. This is prominently shown by 
the exactly equal beat of the engine at all grades of ex- 
pansion, and when running in either direcion. 

Third, reduced cost of repairs. This reduction is a con- 
sequence not merely of the reduced number of parts, but 
also of the fact that the parts retained have so much 
larger wearing surfaces and so much smaller an amount 
of motion. 

Fourth, considerably reduced first cost. In the con- 
struction of the gear there are no costly forgings, involving 
also expensive tooling. Nearly all the parts are castings, 
like cylinder castings, calling chiefly for boring and turn- 
ing, which are not only the feast costly of the operations 
in the tool shop, but also the least dependent on the 
workman for accuracy and finish. For every mechanical 
detail in the construction of the gear there are numerous 
and satisfactory precedents. 

Furthermore, this gear can be adapted to every posi- 
tion where link gear is used, without any alteration of the 
engine; and for compounds it can be arranged to give 
varied cut-off for the high and low pressure cylinders, in 
which case the two eccentrics are of course not connected 
with each other in any way. It is so simple in its con- 
struction that itis within the comprehension of any work- 
man ; and after it has originally been set in the workshop 
there is nothing left for the driver to adjust. It is, there- 
fore, not liable to the objection sometimes raised against 
the radial gear, that the drivers know the old link gear 
but cannot be got to understand the radial: an imputa- 
tion, however, which from his own experience the writer 
thinks not fair upon their intelligence. 





THE PHYSICAL INFLUENCE OF ELEMENTS 
ON IRON.* 
By Professor J. O. ARNOLD. 
(Continued from page 667.) 

Crushing Tests.—The compression tests were made on 
the Wicksteed machine between dead hard steel plates. 
The sections of 0,25 in. area were submitted to a uniform 
maximum stress of 25 tons. The compressions were read 
off at every 2.5 tons by means of a vernier cutting to 
resp in. he results, which are detailed in Table V., 
page 698, are singularly instructive. The most important 
are also plotted in curves on Figs. 1 and 2, page 696. The 
normal curves of nickel, chromium, and tungsten are 
plotted on one line, as the divergences between the three 
in no case exceed 0.005 in. t 

An interesting feature in the Table will be found in the 
** Remarks” column. Wherever the samples have pre- 
sented an uneven aurface, the microscope showed the pre- 
sence of large crystals of varying constitution. It is 
evident that during the test the harder crystals are forced 
through the softer areas, hence the rough appearance. 

The author will allow to 4 iron theorists any advantage 
they may claim with reference to the fact that the sulphur 
alloy is apparently the softest of the series. Unfortu- 
nately for them, it is the only alloy which has to any 
serious extent disintegrated ; also the micro-section pro- 
claims it to be little better than a fine metallic sponge. 

It may be here remarked that the greatest care had to 
be observed in machining the test-pieces of the sulphur 
alloy, because, although very soft, it was so rotten (this 
somewhat objectionable adjective is the only one that 
truly describes it) that it fell into pieces between the 
lathe centres if anything approaching an ordinary cut 
were taken. 

In the normal and hardened state pure iron has again 
maintained its ductile pre-eminence. ; 

In the normal series the order of the elements in pro- 
ducing any hardening influence worthy of the name is, 
5 My oy wet 2, carbon ; 3, one and silicon. 

n the hardened series the slight hardening effect pro- 
duced on the iron, nickel, arsenic, and phosphorus is no 
doubt due B ons | to the small amount of hardening 
carbon produced, and partly to altered crystalline 
structure. : 

= silicon alloy shows an appreciable increase of 

ness, 





* Paper read before the Iron and Steel Institute. 

+ Similarly it will be seen later on that a single drawing 
— to illustrate the micro-sections of these three 
alloys. 
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The feature of the Table which stands out in the 
strongest relief is the fact that the carbon hardness is to 
the extent of the test absolutely infinite, and quite incap- | 
able in its enormous intensity of being compared with 
the insignificant effects produced by the introduction of | Before going into the details of the suring crystalline 
any otherelement. This is shown not only by the carbon | forms exhibited by the present series of alloys, the author 
alloy itself, but also by the remarkable effect = by | will make a few preliminary remarks on the progress of this 
even 0.17 per cent. of carbon in the presence of an element | method of examination, founded by Dr. Sorby more than 
like chromium, capable of retaining it wholly in the har- | thirty yearsago. Since then much work has been done, and 
dening condition. many results have been published ; but, as far as practical 


Sxction IV,—MIcROscopicaL. 


(Sections used 4 in. diameter by 1s in. thick, taken trans- 
versely from the centres of the original bars. ) 





CRUSHING CURVES OF NORMAL ALLOYS, DIA. OF TEST PIECES 0564 INCH. 
inches 
10 CRUSHING CURVES 


ose 
or?tse FS 67 BF MHRA Hw HW WD ew 


NORMAL SILICON ALLOY 


NORMAL COPPER ALLOY 


It is also certain that, however useful for giving the ob. 
server a general and collective idea of the structural 
grouping of crystals, examination of iron and steel sections 
with low powers is useless, so far as the ultimate structure 
and the vital point of the condition of the crystalline 
junctions are concerned. The author has therefore been 
compelled to abandon photography as a means of record. 
ing the appearance of the micro-sections, because of the 
great. difficulty in photographically illuminating opaque 
objects when employing objectives of short foul length 


OF HARDENED ALLOYS, PIECES 0-564 INCH DIA. 
C Cabon / 35% 


Carbon 017% 
Carbon 0-07 % 


Carbon 008% 


OUK 


Carbon 0 04% 
Carbon 004% 


a 2sTons 


NORMAL PHOSPHORUS ALLOY. 


aloe LONGITUDINAL SECTIONS OF 
DU" BAR IRON PILED & ROLLED TO A BLACK HEAT 


Fig.13, 


‘RON WEATEO TO 650°C 


(48 Gast) SULPHUR ALLOY (as cost) 
The inconsiderable nature of the abrasion hardness pro- ; metallurgy is concerned, the matter remains where Dr. 
duced in the whole of the other alloys may be exemplified | Sorby left it. For many years the author has made a close 
by the fact that, after the most drastic hardening, they all | study of the subject with the advantages of Dr. Sorby’s ad- 
filed with ease, and could be turned and drilled without | vice, and the possession of theclassical series of sections upon 
difficulty foment, perhaps, the phosphorus alloy) with | which the original research was made; nevertheless, until 
ordinary shop 8 | the present paper, thefearof publishing ill-digested and mis- 
The author will here take the opportunity of acknow- | leading results has restrained him from making any public 
ledging in well-earned terms of praise the valuable assist- | communication on the subject. Many of the figures pub- 
ance of Mr. F. K. Knowles, who throughout the research | lished from time to time have been quite unintelligible to 
in carrying the writer, except that in some cases there was little doubt 
mechanical | that appearances, really due to mechanical imperfections 
| and too vigorous etching, were described as actual structure. 


has rendered the most able service, especiall 
out the details of the melting, rolling, an 
testing of the alloys, 





Also photographs represent more prominently the effects 
of imperfect polishing and etching than the actual struc- 
ture itself. The sections herein figured have been 
polished* by the method described in Mr. Stead’s paper on 

* Methods of Preparing Polished Surfaces for Microscopic 
Examination.” e etching has been effected by very 
dilute nitric acid, varying in strength, according to the 
oxidibility of the alloy, from a mixture com of 1 
cubic centimetre of nitric acid, specific gravity 1.20, with 


* The author is much indebted to Mr. E. Barnes for the 
careful manner in which he polished this series of sections, 

















May 25, 1894. ] ENGINEERING. 697 


49 cubic centimetres of distilled water, to a mixture of | spots, which is the case when the benzole bath is omitted, | polyhedral stals, probably interfering octahedra an 

about one-fourth that strength, namely, 1 cubic centimetre | owing to the slowly continuing action of the acid, the pe vag These pando oe of two distinct types : x 
of 1.20 acid to 199 cubic centimetres of water. In certain | last traces of which are almost impossible to entirely re- | Smooth and bright areas, consisting of pure iron; B. 
cases it has been found very advantageous, after washing | move by aqueous washing. The sections figured are | Greyish rough areas with a mottled or wavy surface, due 
the etched section, to let it soak for a few minutes in a | strictly comparative as to size, all having been carefully | to the fact that they are more readily attacked by the 
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bath of benzole. This treatment seems to loosen the mis- | drawn from the microscope at a uniform magnification of | acid : it is almost certain that in the last-named crystals a 
leading film of oxide resulting from the etching, and on | 600 diameters. Their description is as follows: the illu- | small percentage of carbon is localised ; in addition to the 
very tly rubbing the section for a few turns on fine | mination being direct: . f : ——— 
wash-leather, it is Obtained uite bright with thestructure| Normal Rolled Iron.—This section, shown in Fig. 3,| * Professor Roberts-Austen refers to the crystals of iron 
beautifully developed, and the metal, when mounted in an ts the usual appearance of nearly pure iron which | “‘ as rounded polyhedra grains ”—a somewhat misleading 
air-tight cell, is not liable to subsequently develop rust been submitted to fusion. The structure consists of | definition. 
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TABLE V.—Tasie or Crusuinc Tests ON THE NORMAL AND HARDENED ALLOYS. 
Test pieces 0.564 in. in diameter (0.25 in. area), and 2 diameters (1.13 in.) long. 


N = Normal. 


H = Hardened. 





Compression per Cent. at Tons per Square Inch. 





Special Element. | 


Carbon* 
Nickel* 
Manganese* .. 
Copper* 
Chromium* . 
Tungsten* 
Aluminium*.. 


Silicon* 


30 
0.7 
6.7 
6.2 


Arsenic* 
Phosphorus* 
Sulphurt 


Ironf .. 


* Test-pieces from rolled bars. 


80 Remarks. 


52.2 N. Surface smooth, piece sound. 
H. Surface smooth, piece faintly 
flawed. 

0.0 N. and H. Surfaces smooth, pieces 

sound, 

N. Piece sound, surface smooth. H. 

| Piecefaintly flawed, surface smooth. 

N. Surface smooth, piece very 

slightly flawed. 

49.6 N. Surface smooth, piece 

faintly flawed. 

| 57.0 20.5 \N. and H. Pieces almost sound, 

| surfaces smooth. 
56.6 ..  N. Surfaces smooth, piece slightly 
flawed. 
N. Piece decisively cracked, sur- 
face rough. 

35.0 .N. Piece sound, surface rough. 
| H. Piece faintly flawed, surface 
rough. 

49.1 N. Piece sound, surface rough. H. 
Piece cracked, surface rough. 

23.0 N. Piece sound, surface rough. H. 
Piece faintly flawed, surface rough. 
N. Piece completely broken down 
and partially disintegrated. 

N. Surface _ rough and very 
faintly flawed. 


| 33.0 
57.0 
52.7 


44.3 


very 


56.2 
50.5 


53.0 
26.1 
69.5 | 
61.5 


+ Test-pieces from cast bars. 


Nots.—Pieces SiN, Sid, and AsH were notably bulged from > yore a form, and pieces CrH, SiH, and PH were somewhat out 
of the vertical. 


above two components, little knots of carbide of iron Fe,C 
have liquated. The carbide being in a diffused form, 
etches dark, but here and there in the little patches may be 
detected the laminar structure of the crystallised carbide. 
In this section the author has purposely figured an appear- 
ance due to over-etching, namely, an apparent envelop- 
ment of some of the crystals in a layer of a different 
substance. This has led Messrs. Osmond and Werth to 
ropound their cell and cement theory. It is due to the 
act that the acid has the greatest action on the edges of the 
crystals after it has once penetrated the joints, the conse- 
quence being that the separated edges reflect the light from 
their bevelled surfaces outside the illuminating mirror, 
hence the cemented appearance. It is obviously absurd 
to suppose that in the present case 0.04 per cent of carbon 
could produce sufficient Fe;C cement to join up the 
crystals in this section. The true appearance of fused 
iron is more accurately represented on Fig. 11, where a 
section as cast is shown. This, however, naturally con- 
tains rather more carbide knots, the carbon present 
being 0.08 per cent. 

Normal Nickel Chromium and Tungsten Alloys.—One 
engraving, Fig. 4, serves well to illustrate the structure 
of these alloys, except that the chromium shows rather 
more and the tungsten rather fewer carbide knots than 
the nickel alloy figured. The only palpable effect of the 
addition of these three elements on the iron has been to 
distinctly reduce the size of the crystals and to very 
decisively throw out a considerable number of carbide 
knots in the diffused form of that compound. 

Normu Manganese-Silicon Alloy.—This section (Fig. 5) 
resembles the foregoing in the size of crystals, but the 
latter are much more irregular in form, presenting a 
number of needle-like points. This effect the author is 
inclined to attribute to the silicon unfortunately present, 
because the silicon alloy (Fig. 8) presents similarly formed 
orystals on a much larger scale. 

Normal Copper Alloy.—The crystals (Fig. 6) are like 
those of the nickel, chromium, and tungsten alloys, 
seeming, however, to be of two or three different com- 
positions, though all more or less permeated with copper, 
as shown by the uniform dark tint assumed by the section 
on etching. Some of the crystals are smooth and clear, 
others rough and mottled, whilst in the vicinity of the 
carbide knots occur groups of dark oval granules, which 
the author believes to be nearly pure copper. 

Normal Aluminium Alloy.—This section (Fig. 7) pre- 
sents very large crystals of two distinct types, namely, 
white and very pale browa in tint. The rough appear- 
ance noted on the outsides of the tensile and crushing test- 
pieces indicates that the above-named crystals vary in 
hardness, the darker type being probably very rich in 
aluminium. The crystals possess to some extent the 
dangerous property of individual contractile power, pro- 
ducing in a very modified form the remarkable effect 
shortly to be described with réference to the sulphur 
alloy. This circumstance accounts for the fact that the 
aluminium alloy was the only one of the rolled bars which 
developed serious cracks under compression. 

Normal Silicon Alloy.—This alloy (Fig. 8) crystallised 
in very large irregular masses, consisting of two distinct 
materials, The white crystals are possibly poorer in 
silicon than the rough wavy type, which probably owe 
their appearance to the fact that they are more easily 
attacked by the acid than the smooth variety. 

Normal Arsenic Alloy.—This alloy (Fig. 9) forms large 
crystals, differing in hardness owes to their varying 
richness in arsenic. Only very dilute acid coul 
employed for etching this section, as it became black with 
® coating of arsenide of iron on immersion in the stronger 





solution. During the etching a magnificent play of 
intense colours was noted. The cause of this was clear 
when the section was examined. To the author’s sur- 
prise, the metal contained a ‘‘ pearly constituent” closely 
resembling that discovered by Dr. Sorby in the case of 
carbon alloys, except that the arsenide striz are much 
softer than carbide of iron. In addition to the laminated 
kind, there are white, red, and green crystals, according 
to the percentage of arsenic in them, and consequently of 
the thickness of the arsenide film. In some areas the 
strie are imperfectly developed, giving the crystal a 
rough mottled appearance. It may be mentioned that on 
dissolving the ane in dilute hydrochloric acid, a large 
black residue of arsenide of iron remained, hardly solute 
even after long-continued boiling. The same remark, 
however, also applies to the phosphorus alloy. The com- 
pletely different effects of arsenic and phosphorus (two ele- 
ments practically identical in their atomic volumes, and 
presenting strong analogies in their chemical behaviour) 
upon the mechanical properties and the crystalline 
structure of iron show clearly the futility of building up 
theoretical analogues as guides to the properties of steel. 

Normal Phosphorus Alloy.—This alloy (Fig. 10) also 
developed very slowly a play of colours on etching, 
but the stronger acid had to be used. The crystals are of 
(microscopically) very large dimensions, so much so that 
it is impossible to get a single crystal into the field at 600 
diameters. The figure shows a point of junction of three 
crystals. The latter vary in colour like those of arsenic, 
but present a rough mottled appearance, in which no 
strie could be detected. The crystalline joints seem to 
be readily penetrated by the etching acid. 

Tron (as cast ).—This section (Fig. 11) has already been 
referred to. In etching, ceteris paribus, the crystalline 
junctions seem (judging by the comparative penetrative 
— of the acid) less cohesive than those of the rolled 

ar. 


Sulphur Alloy (as cast).—The mechanical vagaries of 
this alloy (Fig. 12) were at once explained on examining 
the section under the microscope. The large crystals ap- 
peared to be of one type, through which the sulphides of 
iron seemed fairly evenly distributed, but they evidently 
possess an extraordinary power of individual contraction, 
the result being that large fissures are developed between 
the joints in such numbers that the metal is almost cut 
into pieces. In some instances actually detached crystals 
may be observed, and many such fell out during the com- 
pression test in the form of a silvery dust. Itis extremel 
improbable that the inter-crystalline spaces in cold steel, 
when due tc the presence Of sulphur, will weld up on 
heating ; hence the red-shortness also produced by the 
presence of considerable quantities of this element. This 
micro-section forms a good example of the many cases oc- 
curring in metallurgy, in which the study of molecules 
alone is of secondary importance when compared with the 
investigation of the junction lines of collective masses 
containing innumerable molecules and grouped into 
crystals, 

Section V.—Puysicat. 

Recalescence.—Installation of the Le Chatelier Pyrometer. 
—The recalescence pieces used in this research are con- 
siderably smaller than those usually employed by the 
author. The reason for thus reducing their size was con- 
venience in subsequently using the bars in an investigation 
yet to be carried out on their magnetic permeability. A 
bar with the thermo couple in situ is shown in Fig. 
15. The bar weighs about 130 grammes, is 4 in. long 


be | by 8 in. diameter, recessed 1} in. by # in. for the fire- 


y couple leads, and also ond this again recessed 
4 in. by 4 in, for the couple chamber exactly in the 





centre of the bar. The piece P is supported at each end 
by thick circular fireclay plates, just fitting the tube-muttig 
furnace F (Fig. 16). e bar having been placed in posi- 
tion and the tube well stoppered with asbestos, the fur. 
nace is fired with coke, and as the temperature rises the 
heating record is taken. The bar having reached the 
pros | initial temperature, the damper is closed, the 
fire-bars B are withdrawn to allow the fire to fall to the 
bottom of the furnace ; it is raked out and the door D igs 
shut, whilst the opening through which the bars were with- 
drawn is closed by means of the cast-iron plug X. The 
furnace is then allowed to cool spontaneously, the cooling 
record being usually taken from 1000 deg. to600deg. The 
couple is not in contact with the bar, a fact which con- 
siderably increases its life. The air-jacket round the test- 
piece was found to give great steadiness to the normal rise 
and fall of temperature during heating and cooling respec- 
tively. This furnace -_ ye gives during the cooling 
a very even radiation. The insulated couple leads pass 
along a wooden bridge into the cold junction tubes ©, 
which are filled with alcohol and surrounded by melting 
ice, thus doing away with the necessity of any correction 
for the temperature of the cold junction. The errors due 
to variations in the temperature of the galvanometer coil 
were found to be so minute as to make it pretentious to 
apply any corrections. The galvanometer G is supported 
in the camera box, and the table upon which is placed the 
latter stands on a concrete floor to prevent vibration. The 
source of light is a 5-candle incandescent lamp L; the 
lamp-box carries an adjustable lens fitted with a square 
nee crossed by a very fine platinum wire, which is 
focussed on the scale S. For the present series of alloys 
the apparatus was re-installed so as to give a deflection of 
1 millimetre for 2.8 deg. Cent. at the temperature of the 
critical points. The rates of rise or fall of the cross wire 
as it passes each division (and also stays) are electrically 
registered 7 means of the chronographic recorder R 
(shown on a larger scale in Fig. 17) from the keyboard K 
by means of a small code of signals. The travelling tape, 
worked by a claw lever attached to the central magnet, is 
perforated along the middle at intervals of about 3 in, 
every second by means of a current from the clock. On 
the sides of the tape are pricked the records by making 
contact at the keyboard and transmitting a current round 
one or other or both of the side magnets as desired. The 
tape as used is wound off on the automatic winder worked 
by a weighted spindle. The above arrangement constitutes 
a very delicate means of recording.* The scale was cali- 
brated by means of melting ice, boiling water, boiling 
sulphur, boiling selenium, and melting normal potassium 
sulphate. 
he curve is shown in Fig. 19. It was found, as noted 
by Professor Roberts-Austen in his researches, that the 
zero on the scale was liable to change, though the deflec- 
tions, as proved by occasional recalibrations, were con- 
stant. It was, therefore, deemed necessary to note the 
zero by immersing the couple in melting ice before and 
after every pair of experiments. The initial temperature 
of the coolings was arranged approximately from 1150 
deg. Cent. The tape records were translated into curves 
on the system originally used by Mr. Osmond, namely, the 
ordinates are the times occupied by the cross wire in 
assing one millimetre, and the abscisse are degrees Cent. 
his system is very convenient for showing minute evolu- 
tions or absorptions of heat, but it should be remembered 
that the ideas conveyed to the eye by the curves are of an 
exaggerated nature, such exaggeration being readily in- 
creased by a suitable manipulation of the ordinates and 
abscisse. In no case in the curves herein plotted was 
there any actual rise in the temperature of the metal, but 
merely a variation in the rate of rise or fall of the cross 
wire. But certain steels, high in carbon, give at the 
critical point ARl an actual rise of 20 deg. or 30 deg. in 
the a of the steel on cooling. In such a case, 
the tooth in the curve obtained on this system of plotting 
would be nearly 2 ft. long. In order to ascertain that 
the critical points were constant and concordant, a mini- 
mum of six observations, three heatings and three coolings, 
was made on each alloy. The accuracy of the method of 
observation is evidenced by the three cooling curves of 
the rolled iron given (Fig. 20), the maxima of AR3 being 
concordant within one degree. The recorded absorption 
of heat on heating is always less than the recorded evolu- 
tion of heat on cooling. 

Definitions.—In this section the term “intensity” 
refers to the horizontal magnitude of the break in the 
curve. The term ‘‘amplitude” has reference to the 
vertical range of the points ; in other words, it includes 
the degrees of rise or fall in temperature over which the 
evolution or absorption of heat is spread. 

Lhe Properties of the Critical Points.—The properties 
of the points Ars 1-2-3 (more particularly the constancy 
of Ar2), previously referred to in the historical intro- 
duction to this paper, will be sufficiently obvious on an 
inspection of the various curves figured, especially those 
of the mild steel from ingot No. 261, the analysis of 
which is as follows: C. 0.16, Mn. 0.05, Si. 0.04, S. 0.02, 
P. 0.02, Al. 6.01, Fe. by diff. 99.7 per cent. (The latter 
figure is inaccurately stated on Fig. 20 to be 99.63 
per cent.) 

The Crystallising Point of Iron.—The details of the 
fourth series of determinations made of the crystalling 
point of pure iron are as follow: Some plates 3 in. by 
14 in. of unconverted Swedish bar iron (brand ‘‘D Ut), 
were piled, hammered to 1} in. square, and rolled down 
to 1 in. round, the rolling being arranged from such an 





_ * The lamp and the various circuits are all worked from 
five storage cells. 

t This particular lot of iron was selected on the ground 
that it contained considerable microscopical areas of per- 
tectly pure iron crystals of large size. The total iron in 
the mean analysis of the bar was 99.8 per cent. 
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initial temperature that the bar was finished at a just 
visible red, or practically black heat. From this bar 
pieces 2 in. long were cut and recessed for the couple in 
the manner Seely, described with reference to the 
recalescence bars. The effect of prolonging the rolling to 
such a comparatively low temperature was found to be 
that in the sat yp as section the axes of the crystals 
were considerably elongated (at least 2:1) in a direction 
parallel with the slag fibres and pile lines. 

Three of these pieces were connected with the thermo- 
couple in the usual way, and were, in the same manner as 
the ordinary recalescence bars, slowly heated up to the 
temperatures of 650 deg. Cent., 750 deg., and 850 deg. 
respectively, being then quickly withdrawn, and allowed 
to cool in the air. hen cold, longitudinal micro- 
sections, 4in. square by 7; in. thick, were gently machined 
from the bars in the immediate vicinity of the couple 
chamber, as indicated in the sketch, Fig. 18. The black 
areas indicate the position from which each section was 
taken. On examining the polished and etched sections 
by direct light at 600 diameters, the following indications 
were observed, drawings being carefully made, crystal by 
crystal, from the microscope : 

Section Heated to 650 Deg. Cent.—This is shown in 
Fig. 13. The distorted crystals were not perceptibly 
changed in shape from those in the cold bar. An imper- 
fect portion of the weld-line, appearing as a dark ragged 
fissure, is included, to indicate the direction of the 
rolling. 

Section Heated to 850 Deg. Cent.—This is shown in 
Fig. 14. The structure presents the large well-formed 
crystals characteristic of very pure wrought iron, showing 
that the distorted crystals had, between 650 deg. and 
850 deg., passed into a plastic condition, and had also 
been heated so far above the change point as to have time 
during the cooling to re-form in the normal manner. 

Section Heated to 750 Deg. Cent.—This was similar in 
structure to that last described, but the crystals were on 
an average smaller, and the angles and facets were not so 
sharp and definite. 

The recalescence curve of the foregoing iron showed the 
maximum of AR2 on heating at about 742 deg., the ampli- 
tude of the point ranging from about 720 deg. to 750 deg. ; 
consequently, the heat of crystallisation capable of being 
recorded extended over a range of 30 deg. Cent. 

The above experiments Mr. Osmond does not regard as 
conclusive. They are the best the author could devise to 
solve a somewhat difficult problem, and he must therefore 
leave the matter to the iron and steel world for decision. 
Mr. Osmond states that iron crystallises above 900 deg. 
Cent. ; the author fixes the temperature at about 750 deg. 
Cent. Practical iron and steel rollers should understand 
that Mr. Osmond’s statement involves also an assertion that 
all iron leaving the rolls at a temperature below 900 deg. 
Cent. (a full red heat) has the crystals distorted in a direc- 
tion parallel to the slag fibres. This condition is seldom or 
never found in either Swedish or English wrought irons, 
both transverse and longitudinal sections of the rolled 
bars presenting practically equi-axial crystals, 

Further Consideration of the Critical Points.—Before 
going on to consider the recalescence curves obtained on 
heating and cooling the present series of alloys, it is 
necessary, to make their indications more clear, to study a 
little more closely the three critical points, already con- 
sidered generally in the introduction to this paper. Con- 
cerning the point ARrl, the author has proved beyond all 
doubt (in a research not yet ripe for —- that its 
intensity is proportional to the Fe,C present in a series 
of ascending carbon steels, and to the area of Sorby’s 
lamine in their micro-sections, There is, therefore, no 
question as to the significance of this point. He has also 
pointed out that, from the experimental results obtained, 
he can only conclude that the point Ar2 marks the ex- 
ceedingly faint evolution or absorption of heat due re- 
spectively to the passage of the iron from a plastic to a 
crystalline condition or vice versé. It will be seen on in- 
specting the curves of the nearly pure iron that the point 
cannot be properly so called, but gives rise to a somewhat 
vibratory evolution of heat extending over a fall of about 
30 deg. of temperature, being thus in accordance with the 
generally preconceived idea of a progressive formation of 
the crystals. 

The critical point concerning the cause of which the 
greatest difference .of opinion exists is undoubtedly the 
point Ar3. The author has previously referred to a case 
ia which he had submitted an iron bar (No. 136)—similar 
to that forming the standard for the present series of 
alloys, but containing 0.06 per cent. of carbon—to a 
full white heat in vacuo for 17 hours, when it was still 
(at a vacuum of 29 inches of mercury) slowly evolving 
pure hydrogen.* The object of this experiment was to 
ascertain the influence of a removal of hydrogen from the 
bar on the point Ar3. The heating and cooling curves 
of the bar before and after heating in vacuo are shown in 
Fig. 21. It will be seen that instead of diminishing 
the intensity of the point, the treatment has, both on 
heating and cooling, increased it, and raised the tempe- 
ratures at which it appeared previous to heating. It 
should also be noted that the point Ari faintly presented 
in the normal bar has disappeared. Mr, Osmond has 
quoted the result of this experiment as evidence “‘ so 
strong as to be almost conclusive ” of the accuracy of his 
theory that Ar3 marks the 8 iron change point. 
Curiously enough, this very experiment was the first 
link in a chain of evidence so strong as to be almost con- 
clusive that Mr. Osmond’s theory is altogether wrong. 
Unlike Mr. Osmond, the author could not imagine that 





* This experiment Mr. Osmond has described as ‘“‘re- 
peating” that of Professor Roberts-Austen, in which a 
fragment of electrolytic iron was stated to have evolved 
every trace of hydrogen before a temperature of 400 deg. 
was reached. 


the removal of a very small percentage by weight of 
gases could so influence a physical change in the iron 
but was rather inclined to attribute it to some internal 
chemical cause, connected with the long-continued heat- 
ing of the iron at such a high temperature. 

Accordingly, the recalescence piece from the iron as 
cast for comparison with the sulphur alloy was heated in 
a closed tube (not in vacuo) for 12 hours at a white 
heat. The recalescence curves (Fig. 21) will be seen to 
present the same differences before and after heating at 
a high temperature as the curves of the bar before and 
after heating in vacuo, 

Another bar of almost pure iron, containing, however, 
0.16 per cent. of carbon (marked 261), has its normal 
curves shown in Fig. 21. It will be seen that Ar3 in 
the — has fallen almost to ARr2, and that Ar is 
well developed. A second bar of this material was 
annealed for 72 hours at a temperature below 1000 
deg. ; the recalescence curves were not appreciably 
altered: it was then again annealed at a much higher 
temperature, the effect of which on the recalescence 
curves is shown on Fig. 21, 261 annealed. The point 
Arl has almost disappeared. The point Ar3 appears 
above the normal temperature at which it is supposed to 
appear in electrolytic iron. In other words, the evolu- 
tion of heat normally occurring at Arl has, by the long- 
continued heating of the bar at a high temperature, 
been raised 200 deg., and augmented the heat evolved 
at AR3. On analysis the annealed bar showed that only 
a very superficial loss of carbon had occurred ; the carbon 
of the main portion of the bar and that in close vicinity 
to the couple still registered 0.16 per cent. The above 
remarkable facts are satisfactorily explained by the 
hypothesis that the point Arn3 marks the formation of a 
sub-carbide of iron, whilst the point ARl is due to the 
combination of the elements to form the normal carbide 
Fe,C, and that in low carbon steels a prolonged exposure 
to a white heat converts the normal into the sub-car- 
bide. In connection with the above suggestion the author 
may mention that in a systematic research on ‘‘The 
Chemical Relations of Carbon and Iron,” to be published 
elsewhere almost simultaneously with the present paper, 
Mr, A. A. Read and himself have shown that the results of 
their investigations are a satisfactorily explained by 
assuming the presence in the steels examined of a sub- 
carbide of iron in quantities rising as the carbon falls. 
The author has also found that the absorption of the 
point Ar3 into the point Arl is coincident with the 
practical disappearance of the sub-carbide. 

Electrolytic Iron.—At first sight it seems that the 
author’s tentative hypothesis, that the point AR3 is due 
to the chemical heat evolved by the formation of a sub- 
carbide, is at once decisively negatived by the alleged 
fact that electrolytic iron also develops the point in its 
most marked and individualised degree. It is therefore 
necessary to weigh carefully the evidence published on 
this matter, when it will be found to be of the most 
trivial character. The electrolytic iron used by Mr. 
Osmond in his research may be at once dismissed, as he 
admitted that it contained no less than 0.08 per cent. of 
carbon, a quantity characterised by Professor Roberts- 
Austen as ‘a mere trace.” Professor Roberts-Austen 
experimented upon a little piece of electrolytic iron 
= ht not stated) cut from a larger piece analysed by 

r. Riley, and by him found to contain 0.007 per cent. 

of carbon.* 
The author unreservedly accepts Mr. Riley’s decision. 
It was not stated, however, whether the iron was analysed 
in the form it came from electrolysis, or after heating, a 
point of impossible importance. pon this vital question 
as to whether electrolytic iron, supposed to be practically 
chemically pure, did or did not give a point at Ar3, Pro- 
fessor Roberts-Austen has described only a single experi- 
ment, the result of which wasabnormal. The autographic 
curve he exhibited showed no point at AR2, and indicated 
that the point Ar3 appeared at a temperature of 850 deg. 
Cent. both on heating and cooling. In nosingle case during 
the continuous experience of two years has the author 
(or, he believes, Mr. Osmond) found the point AR2 absent 
from nearly pure iron ; also, no other record of the point 
ARz3 occurring at 850 deg. both on heating and cooling, is, 
as far as the author’s knowledge goes, extant. Thissingle 
experiment, however, constitutes the only evidence put 
forward that chemically pure iron gives an evolution of 
heat at the point AR3. 

The author, therefore, deemed it gy | necessary 
to re-investigate this important manner. Mr. Byron Carr, 
lecturer on electro-metallurgy at the Sheffield Technical 
School, kindly prepared for him a plate of electrolytic iron 
weighing 90 grammes and about 4 in. thickness. This 
iron was deposited from a solution of pure ammonio- 
ferrous-sulphate, a bar of Swedish iron containing 0.04 
per cent. carbon being used for an anode. Five grammes 
of the iron as prepared gave no residue except a fine 
reddish powder on being treated, first with a neutral 
solution of chloride of copper, and then with an acid 
solution of the same salt to dissolve the precipitated 
copper. Fifteen grammes of the iron, after heating the 
plate to redness, were then dissolved in a very dilute 
solution of hydrochloric acid in a galvanic circuit. A 
considerable residue, consisting of grey plates mixed with 
darker specks, was obtained. This was washed, dried, 
and burnt in oxygen in the ordinary way, but, as the 
author had reason to suspect the presence of sulphur, the 
gases after leaving the combustion tube were passed 
through potash bulbs, charged with a mixture of equal 
volumes of strong sulphuric acid and water saturated 
with chromic acid. The result of the combustion indi- 
cated the presence of 0.011 per cent. of carbon. This 


* Professor Roberts-Austen inclined to the view that 
this small amount of carbon was not in the iron itself, 
but was due to a “‘speck of dust.” 





would, of course, be decidedly low, owing to loss as hydro- 
carbons during solution.* 

Two plates of this iron were filed bright, and when 
finished weighed 8 grammes. The thermo-couple was 
placed between them, and the iron was enclosed between 
two fireclay plates, the whole being wrapped in asbestoes. 
Four heatings and four coolings of the iron were then 
recorded. The points Ar2 and Ar3 seemed to be deve- 
loped, both on heating and cooling, in their usual positions, 
but it was noted that the point ARr3 on heating was 
abnormally well marked ; also that with each successive 
cooling the position of AR3 fell a few degrees lower, till 
the difference in temperature between the first and fourth 
cooling was upwards of 20 deg. The point observed in 
the heatings, however, maintained its normal position. 

It was next determined, if possible, to prepare an iron 
absolutely free from carbon by depositing the iron from a 
ferrous solution, and employing a platinum anode. A 
plate weighing about 50 grammes was thus prepared from 
a solution of equal weights of ferrous and magnesic 
sulphates, the solution being changed about every 12 hours 
as it oxidised, and the most favourable strength of current 
(previously determined by experiments) was steadily main- 
tained by the interposition of a galvanometer in the circuit 
from the storage cells. The iron, which was perfectly 
bright, was well washed, dried, and heated to redness in 
a muftie-furnace, the piece being Fag: wd packed in an 
iron box in pure quicklime. he thermo-couple was 
placed between two plates of this iron, weighing together 
20 grammes, the whole being well bound up in silky 
asbestos by means of platinum wire. ‘Three heatings and 
three coolings were recorded as usual; exactly the same 
results were obtained as on the first sample. The position 
of AR3 on cooling fell lower with each successive experi- 
ment, whilst maintaining its position on heating (Fig. 22). 


Fig. 22. 
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A combustion on 10 grammes of the plate after ignition in 
lime indicated the presence of 0,018 per cent. of carbon.t 
On carrying the analysis further on the identical plates 
from which the recalescence curves were obtained, it was 
found that no less than 0.15 per cent. sulphur, in the form 
of sulphide of iron, was present. On reference to the re- 
calescence tests on the sulphur alloy, it will be seen that 
the presence of sulphur has developed two new points 
never observed in the other alloys of iron, and also that 
the upper new point, though occurring at a considerably 
higher temperature, possesses exactly the same properties 
as the point at the temperature of AR3 observed in both 
electrolytic irons. Some further investigations were then 
made on sulphur alloys, The first fact noticed was, that 
in an alloy containing 9.06 per cent. of carbon and 2 per 
cent. of sulphur, the point occurring at AR3 in the first 
alloy became doubled in its intensity, the other four points 
being practically unchanged. On testing another alloy 
containing about 1 per cent. sulphur and 0.3 per cent. of 
carbon, utterly different curves were obtained both on 
cooling and heating. On cooling, a large carbon point 
appeared at 691 deg. Cent., and above it another decisive 
evolution of heat at 748 deg. A faint point appeared 
about 871 deg., whilst an evolution of heat of considerable 
intensity appeared at a temperature of no less than 965 
deg. In the heating curve Arl appeared at 726 deg., 
whilst an equally large point was registered at 956 deg. 
In fact, it is evident that the presence of sulphur itself 
gives rise to at least two points peculiarly its own, and 
where carbon is co-alloyed no less than five evolutions of 
heat occur. It is also clear that when the proportions of 
carbon and sulphur are varied, the positions of the points 
are so altered and discordant that their very identity 
is lost. (Experiments are now proceeding to endeavour 
to unravel this tangled skein.) The author, therefore, 
has very little doubt that the points at An3, observed 
in the second sample of electrolytic iron, were due to the 
combined presence of nearly 0.02 per cent. of carbon and 
0.15 per cent. of sulphur. 
Professor Roberts- Austen, in describing his experiment 
with electrolytic iron, made no reference whatever to 
sulphur, and it is the author’s opinion that the preparation 
of any considerable mass of electrolytic iron without 
sulphur is a matter of , ppv difficulty, because unless a per- 
fectly regular and solid deposition is maintained through- 





* These discordant analytical facts may be explained 
on the supposition that a portion of the carbon from the 
anode traversed the solution and was occluded in the 
metal as hydrocarbons, the carbon in which became fixed 
only on heating the iron to redness. 

For the presence of this carbon the author can offer 
no satisfactory explanation. 
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out the whole of the electrolysis, occupying several days, 
and the liquid is not kept clear from ferric salts, sulphur 
is deposited in the iron either as sulphide,” or is involved 
as basic ferric sulphate, and on heating to a full red heat, 
practically the whole of the sulphur in the basic salt is 
absorbed by the iron. : 

The author cannot state absolutely that chemically pure 
iron only gives the point AR2, because such a metal has 
yet to be prepared and examined, but in the face of the 
evidence adduced, it can hardly be asserted that when 
0.94 per cent. sulphur produces two distinctly abnormal 
evolutions of heat on cooling, that the presence of at least 
0.15 per cent. will have no effect on the recalescencs. ‘To 
summarise, there is evidence of considerable weight 
against the appearance of AR3in chemically pure iron, and 
practically no published evidence in support of the state- 
ment that such an evolution of heat does take place. Even 
should this be found to be the case, it is certain that the 
phenomenon has no mechanical significance. Electrolytic 
iron is an exceedingly unsatisfactory substance to experi- 
ment upon, and what is really wanted, is a bar of fused 
iron weighing several ounces, and registering on exhaustive 
analysis 99.99 per cent. of iron. The preparation of the 
above constitutes a metallurgical task of herculean diffi- 
culty. 

(To be continued.) 





THE PHYSICAL SOCIETY. 

Avr the meeting of the Physical Society held on May 
11, 1894, Mr. Walter Baily, M.A., Vice-President, in the 
chair, a mathematical communication ‘‘On Electro- 
magnetic Induction in Plane, Cylindrical, and Spherical 
Current Sheets, and its Representation by Moving Trails of 
Images,” by Mr. G. H,. Bryan, M.A. Part. I.—General 
Equations—was read by Dr. C. V. Burton, who also 
explained some of the parts in ter detail. After men- 
tioning that the magnetic field due to induced currents 
in their conducting sheets, pl: near moving mag- 
netic poles, could be represented by moving trails of 
images of those poles, the author goes on to say that in 
the paper the surface conditions which hold at the sur- 
faces of the sheets are deduced greatly from the funda- 
mental laws of electro-magnetic induction. 1. ‘The total 
current across any inclosed portion of a surface which 
always contains the same particles is equal to {7 of the 


line - integral of the magnetic force round the curve] ; 


bounding the surface ;” and (2) ‘‘the rate of decrease of 
the surface integral of magnetic induction across any 
inclosed surface, which always contains the same par- 
ticles, is equal to the line-integral of electromotive force 
round the curve bounding the surface.” By working 
with the scalar magnetic potential, instead of vector 
potential, the investigation is simplified. In addition to 
the above laws, the author makes the usual assumptions 
that displacement currents in the dielectric are so small 
as to be negligible, and that the induced currents are dis- 
tributed uniformly through the thickness of the sheet. 
On these suppositions the surface conditions satisfied by 
the potentials at the two sides of plane, cylindrical, 
or spherical sheets are determined, and, with an addi- 
tional limitation as to the thickness of the sheet fulfilling 
certain conditions, extended to current sheets of other 
forms. In the latter parts of the paper a synthetic 
determination of the images in a plane sheet is given, and 
expressed in the form of a definite integral. 

In reading the paper to the meeting Dr. Burton pointed 
out several misprints in the proof. 


Professor Minchin showed that equation (1) of the 
paper (Q — 2, = 47 ¢ + constant, where 0, and 0, are 
the magnetic potentials at the two sides of the sheet, an 
¢ the current function) could be deduced by purely 
mathematical reasoning, instead of being based on the 
laws of electro-magnetic induction. Moreover, it was 
true for any function whatever, and did not depend on 9? 
being the current function. Equation (2) 
dQ, _d a) 
az az 
followed immediately from the fact that the magnetic 
force was continuous. The latter part of the paper might 
be simplified by integrating the linear partial differential 
equation (15) 
Eo _ pea __ im) 
dzdt d z? dzdt 
in the ordinary way ; for the form was one for which the 
auxiliary equations are well known. 

Dr. Burton, in reply, said he thought Mr. Bryan’s 
reason for developing the equations from the laws of 
electro-magnetic induction was to give his work a 
physical rather than a mathematical basis. 

A paper ‘‘ On Dielectrics ” was read by Mr. Rollo Apple- 

ard. In testing the insulation resistance of celluloid by 
favtaw a sheet pressed between two metal plates, the 
author noticed that the resistance, which was very high, 
decreased as the time the testing battery was left on in- 
creased. The ‘‘ electrification ” (using the word to indi- 
cate the rate of diminution of galvanometer deflection) 
was therefore negative. The resistance also dimi- 
nished greatly with increase of battery power, and a 
considerable amount of hysteresis was observed, the 
resistance at any given voltage, after a minute’s electrifi- 
cation, depending on the previous history of the specimen. 
On making contact with the surfaces of the celluloid by 
mercury instead of by solid metal, the abnormal results 
disappeared, little or no resistance-hysteresis or “ electri- 
fication” being present, and only a small diminution of 
resistance with increase of voltage. For a 6-millimetre 
sheet the resistance between opposite faces 54 in. in dia- 

*A 
gave off, when dissolved in hydrochloric acid, a gas which 
blackened lead paper. 


piece of the author’s second sample before ignition 





meter was of the order 30 megohms ; one specimen broke 
down at 1200 volts. The celluloid condensers used in the 
experiments were found to discharge slowly at first, and 
after a certain time the deflection of the galvanometer 
became reversed and attained a steady negative value. 
This the author attributes to an electromotive force of 
about 0.8006 volt between the mercury and celluloid. 

Similar experiments on gutta-percha tissue showed no 
such electromotive force, and the ‘‘ electrification” was 
normal. The resistance usually attained a maximum for 
voltages between 600 and 800. Although the tissue had a 
thickness of only 2 millimetres (0.002 in.), it stood a pres- 
sure of 1200 volts, and offered a resistance between circular 
faces 54 in. in diameter of about 3000 megohms, 

The opaque white spots seen in celluloid under the 
microscope led the author to test the behaviour of mix- 
tures of conducting and insulating materials. A strip of 
gutta-percha was warmed, and coarse brass filings scattered 
over it as thickly as possible. In spite of this, the resist- 
ance was practically infinite, even when tested with 750 
volts. A number of rods were made from mixtures of 
brass and gutta-percha in various proportions, and on 
testing these it was found that if the weight of filings 
exceeded about twice that of the gutta-percha, the resist- 
ance of a rod 20 in. long by in. in diameter was small 
(sometimes a fraction of an ohm), whereas a slightly 
smaller proportion yielded rods having resistances 
measured in thousands of megohms. Such rods were 
found to be affected by oscillating discharges in a manner 
similar to Professor Minchin’s “ impulsion ” cells, and M. 
Branly’s tubes of filings. Experiments were also made 
on the behaviour of such rods when subjected to high 
alternating pressures. This caused small local arcs to 
form along the rods, but did-not permanently destroy 
their high resistance. 

In connection with Mr. Appleyard’s paper, a ‘‘ Note on 
the Behaviour of Certain Bodies in Presence of Electro- 
magnetic Oscillations,” by Professor G. M. Minchin, M.A., 
was read by Mr. Elder. Referring to the employment of 
wageision cells, metallic films, &c., for detecting the 
nodes of electro-magnetic vibrations, he says that so far 
the physical states of such bodies are too variable to be of 
service. Metallic surfaces formed by embedding fine 
metallic powders in films of gelatine, shellac, or sealing- 
wax are, as described in a previous communication to the 
Society, found to act as insulators, but become conduct- 
ing when subjected tostrong electro-magnetic disturbances. 
After a current has once passed through such a film, its 
resistance is changed by very feeble impulses, whereas 
previously it failed to respond to strong ones. On break- 
ing contact by removing the electrode from the surface, 
the film loses its conductivity, the time necessary to do 
this depending on the hardness’ of the matrix. The re- 
sistance of a film containing tin powder, measured between 
the rounded tips of two platinum wires 1 centimetre 
apart, varied under the electro-magnetic impulses from « 
to 130 ohms. In conclusion the author points out that 
with films and tubes the whole phenomenon relates to 
change of resistance, whereas impulsion cells may have 
currents from external sources passing through them 
whilst in either the sensitive or insensitive state. 

Mr. Bright and Mr. Enright asked questions as to the 
electrification of gutta-percha, and the bridge connections 
and the resistance tests of the semi-conducting rods re- 
spectively, to which Mr. Appleyard replied. 





Catatocurs.—The Brush Electrical Engineering Com- 
pany have just issued a trade publication which, however, 
it is scarcely accurate to call a catalogue, as it is, in fact, 


d | # manual on the running of central station plant, and the 


matter, though naturally having special reference to the 
manufactures of the Brush Company is, nevertheless, of 
more general interest. The Mordey-Victoria alternators 
and transformers are first described with the aid 
of diagrams, and directions given for running them 
in parallel, in addition to numerous hints on the erec- 
tion and care of the machinery. Special attention is 
directed to the question of lubrication, whilst another 
section of the manual deals with transformers. As an 
example of low-tension continuous-current machines the 
Brush-Vienna and the Victoria dynamos are described, 
with many hints on their working and maintenance, both 
when driven single and in parallel. The high tension 
Brush machine is also described, with the Brush-Geipel 
regulator, employed to maintain the strength of the 
current under varying loads. The Brush arc lamps are 
dealt with in the section immediately following, with 
complete illustrations of their constituent parts. For 
alternate working the Brush-Vienna arc lamps are re- 
commended. The manual concludes with a set of well- 
selected rules on the working of steam engines and 
boilers.—We have received from Messrs, Cowans, Shel- 
don, and Co., engineers, Carlisle, a copy of their new 
catalogue of lifting machinery and railway plant. The 
cranes illustrated are of very varied types. The locomo- 
tive steam cranes dealt with are designed in different 
cases to lift from 3 tons up to 20 tons, whilst the 150-ton 
steam wharf crane supplied to the Clyde Trustees also forms 
the subject of an illustration. In short, nearly every ty 

of steam, hydraulic, or hand crane is represented in the 
catalogue. Approximate prices, it should be added 
are appended in every case. — Messrs. Dewrance an 

Co., of 158, Great Dover-street, have sent us a copy of 
their new catalogue of boiler and engine fittings, and 
antifriction metals, The catalogue, which is of very con- 
venient size and strongly bound, is fully illustrated and 
priced, whilst a compendious index facilitates reference 
to any desired item.—We have also received price lists 
from Mr. A. Herbert, Coventry, describing sensitive drills 
and his universal cutter-grinder; from Messrs. J. Hill 
and Son, Derby, containing illustrations of their ‘‘ flush- 
side” cold sawing machines; and from the Maschinen- 
fabrik Oerlikon, describing their alternate current plant. 





STEAM TRIALS OF H.M.S. ‘‘SHERMIONE.” 
H.M.S. HERMIONE, constructed at the Devonport 
Dockyard, and fitted with propelling machinery by 
Messrs, J. and G. Thomson, Limited, Clydebank, has 
completed her steam trials with most satisfactory 
results. The cruisers, of which eight have been built 
in the Dockyards under the Naval Defence Act, are 
improved Apollos, and are wood-sheathed and copper- 
bottomed. The length is 320 ft., beam 49 ft. 6 in., 
and at 19 ft. mean draught the displacement is 
4360 tons. ‘They are 20 ft. longer than the wood- 
sheathed Apollos, and of considerably greater beam 
(5 ft. 10 in.), so that in the latter case the length is 
nearly seven times the beam, and in the Hermione 
64 times. The draught is more by 2 ft. 6 in., and the 
displacement 760 tons greater. The weight of the 
hull is 2460 tons. The protection is the same—by a 
deck about the water-line, 2 in. thick on the sloping 
arts and 1 in. on the level, and the arrangement of 
unkers—-but the freeboard is greater, and the comfort 
of the crew and the seaworthiness of the cruiser 
generally increased. There are a larger number of 
auxiliary guns, the armament consisting of two 6-in. 
quick -firing guns, bow and stern chasers, eight 
4.7-in. quick-firers discharging on the broadside, 
eight 6-pounder and one 3-pounder quick-firers, four 
machine guns, and one boat gun. There are two fixed 
torpedo-launching tubes, and two launching cars. The 
engines supplied by Messrs. Thomson are practically 
of the same design as those fitted in the three cruisers 
of the Apollo type, built and engined three years ago 
by the same company under the Naval Defence Act— 
the Thetis, Tribune, and Terpsichore—the results alike 
as regards power and steady working commending 
the arrangement for adoption in the slightly larger 
cruiser. These engines were illustrated and described 
in ENGINEERING, vol. lii., page 475. There are eight 
single-ended return-tube boilers, as in these three 
cruisers ; but though the heating and grate surfaces 
of the boilers are about the same, the boilers them- 
selves are nearly 10 per cent. larger, the increased 
dimensions being taken up by wider spacing of tubes 
and extra steam capacity. At the official steam trials, 
when Messrs. Thomson, Limited, were represented by 
Mr. J. G. Dunlop, engineering manager, who designed 
the engines, the results were satisfactory. The mean 
power on natural draught, with .45 in. air pressure, 
was 7393 indicated horse-power, while the contract 
was for 7000; and on the forced draught trials, with 
.94 in. pressure, 9264 indicated horse-power, the 
guarantee being 9000. The designed speed of 194 knots 
was also exceeded. The details of the trials are 

appended : 

Eight Hours’ Natura! Draught Trial in the English 

Channel, May 10, 1894. 


Revolutions. | | Indicated Horse- 


Pres- 


Boiler 
5’ | Air Pressure. 


| 26.5 

142) 26.5 | 26.5 

8th .. 126. 141) 26.5 | 265 3717 | 3657 | 
Means 128.6 | 128.8 140, 26.3 | 26.3 8717 | 8676 | 


Four Hours’ Forced Draught Trial in the English 
Channel, May 12, 1894, 


Half- | | 
Hours | | 
Ist... 135.8 | 185.5 | 
2nd ..| 136.1 | 136.4 
8rd ..| 187.1 | 137 | 
4th ..| 188.1 | 187.5 | 
5th ..| 138.2 | 187.4 
6th .. 138 4 | 137.2 
7th ..| 138.7 | 138.4 
8th ... 138.6 | 137.9 
Means) 137.6 | 137.2 


| 
4392 
4452 
4700 | 


8913 
8994 
9247 


Bere rere retry iyto 
PNNNN AAA 
So MN Ame 


4844 | 9621 
4621 | 9264 











More AmEriIcANn CoaL.—Coal has been found in pay- 
ing quantities at Pawnee, Oklahoma, as well as in the 
Cherokee strip. 


Water Surety or MELBournr.—In order to supplement 
the water supply of South Yarra, Prahran, and St. Kilda, 
the Melbourne Board of Works is laying a 36-in. main 
reservoir from the Preston reservoir to Punt Hill. The 

uestion of how the main is to be carried across the 

arra is now under consideration. The board pro 
to —— an excavation or a cut across the bed of the 
river, filling in the bottom with concrete and laying the 

ipes upon the stones. Some of the municipalities wisb, 

owever, to have a footbridge erected upon which the 
main could be carried across the Yarra. To make an 
excavation in the bed of the river and to form a concrete 
foundation for the main would cost the Board of Works 
about 1000/., and the board is prepared to pay that 
amount towards the construction of either a foot or a 
road bridge, which would carry the main. 
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RECORD. 


Comritzep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 

The number of views given in the Specification Drawings ts stated 
in each eee aan aa ieee 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
te. a IO ooifeations are teinod at the Patent O 

Copi may a 
Cale Son 88, Cursitor-street, Chancery-lane, E.C., Da 

The Wate Ts akevtibinsinik of the tance of a complete 

5 nee of & 

eS ©, Ercock case olen after Os chebvesk, aes 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

isc aeliee a the Puteur Me af cones to oe oe a 
no a ‘a 0 
Patent on any of the grounds mentioned in the Act. ” 


ELECTRICAL APPARATUS. 


11,973. Siemens Brothers, Limited, and E. F. A. 
Obach, London. Electrolysis of Water. {1 Fig.) 
June 17, 1893.—This invention relates to apparatus of voltmet 
kind for electrolytic decomposition of water, so as to effect evolu- 
tion and separation of the oxygen and hydrogen uncontaminated 
by other matters. The vessel a is cylindrical in shape, and 
jacketed by non-conducting material ¢ to retain heat. It stands 
on feet s of insulating material, and is tightly closed by a cover b, 
from which there projects down into the vessel a and some depth 
into the liquid electrolyte an inverted cylindrical vessel c, which, 
when the cover is of metal, passes through a ring d of insulating 
material in a hole of the cover. To the cylindrical vessel c is 
attached the upper edge of the diaphragm, which is a cylinder h 
of iron wire gauze extending down and having its lower edge fas- 
tened to a base of ceramic material placed at the bottom of the 
vessel. On the same base, but at some distance within the 
gauze cylinder h, and separated from it, rests the lower edge of 
the one electrode jf, which is a cylindrical sheet of iron having 
attached to its upper edge two iron rods e, which extend through 
insulating and tight material /in the top of c, and are connected 
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to the conductor. Outside the diaphragm h, and kept separate 
from it by vertical bars of insulating material, is placed the other 
electrode g, which is also a cylindrical shell of iron, its lower edge 
resting on the bottom of the vessel, and its upper edge connected 
by strips of iron j to a bolt which passes through the side of the 
vessel and is connected to the conductor. The vessel being 
charged through a plugged tube o with electrolyte up to a level 
which is above the upper edges of the electrodes, and such that 
the lower edge of the vessel c is immersed in the liquid, on an 
electrical current being passed through the apparatus water is 
decomposed, the oxygen collecting in the cylindrical space m 
witbin the vessel c, and the hydrogen collecting in the annular 
space n around the vesselc, From these spaces pipes m! and n! 
conduct the gases to holders. The vessel is provided with a glass 
gauge p to show the level of the liquid within. To make up for 
the water decomposed, water is introduced by a funnel inserted 
in 0, on removing the plug, the funnel having a pipe extending 
down nearly to the bottom of the vessel, so that the fresh water 
introduced has to rise through the alkaline solution. The con- 
tents of the vessel can be drawn off by opening the cockg. (Ac- 
cepted April 4, 1894). 


GUNS, &c, 


9560. F. Samuelson and P. Thaine, London. Guns. 
{4 Figs.] May 12, 1893.—This invention relates to sighting appa- 
ratus for guns. The fore and rear sights are carried by a sight. 
bar which is mounted with a capability of turning on a part fixed 
to thegun, The axis about which the sight-bar turns is the same 
as that about which the gun turns for elevation. The sight-bar 
A has a fore sight B at one end, and a rear sight C at the other 
end, the rear sight being fitted with a transverse screw C! for ad- 
justing the sight laterally for deflection. The sight-bar A is fur- 
nished with a boss A', and is mounted with a capability of turning 
on a pivot D formed on apiece El secured to the trunnion E of 
the gup. The trunnion-piece E' is formed with a screw segment 
F with which gears a worm G mounted upon a shaft G1, which is 
supported in bearings G2 provided in the sight-bar A. The shaft 
G'is prevented by the worm G from endwise movement in its 
bearings. On the rear end of the shaft is fixed a wormwheel G3 
with which engages a worm G4 secured on acrcss spindle G5, G6 
is a milled handwheel by which the spindle G5, and thereby the 
shaft Gl, may be rotated. By rotating the shaft the worm G is 
caused to travel around the stationary toothed segment F, and in 
80 doing it carries the sight-bar A with it, thus causing the bar to 
turn aboutits pivot D. The wheel G6 has a graduated rim, and 
is arranged to work under a fixed pointer G7, by which the number 
of degrees through which the sight-bar is turned about its pivot 
can be accurately observed. Means for indicating are provided to 
show either the inclination of the sights or the range, or both 
inclination and range. To allow for the lateral deviation of the 
projectile, which is different for different ranges, the pivot pin D 
about which the sight-bar turns, instead of being truly in line 
or parallel with the axis about which the gun turns for elevation, 
is slightly inclined in such a direction that the apparent path of 
the sights when the bar is turned about its axis, as seen from the 
rear, looking in a direction parallel with the axis of the gun, 
instead of being vertical, is inclined or elliptical, deviating more 
and more from the vertical as the elevation increases, Thus any 
depression of the line of sight with respect to the axis of the gun 
causes a lateral deviation which increases with the depression of 


range or elevation required, the gun is laid to bring the object 
aimed at in the line of sight, the sights travelling with the gun, 
and moving in a vertical plane. The movement of the bar A 
is limited by a pin K which is screwed into the trunnion, and a 
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curved groove K2 formed in the inside of the boss A!, into which 

slot the end of the pin K projects. The pin is inserted and re- 

— a hole K! formed in the boss Al, (Accepted April 
> L 
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MINING AND METALLURGY. 


8739. W.H. Finlayson, Sydney, New South Wales. 
Earth Excavators. (20 Figs.) May 1, 1893.—This invention 
relates to an autodynamic portable machine for excavating and 
removing earth. All the mechanism and motive power is carried 
upon a main frame consisting of strong side plates connected at 
their ends by strong end plates. This frame is supported just 
forwardly for its mid-length by a pair of wheels on an axle in 
boxes or bearings in horn plates under the side plates, and by 
a pair of bogie-wheels at the rear. This pair of bogie-wheels has 
its king-bolt carried in a supplemental frame, which is supported 
by hinged stays forwardly from the side frames, and by regulatiog 
distant bolts from the main frame just above, such bolts heing 
attached to the bogie frame, and passing through nuts in the main 
frame, so that by revolving the bolts the distance between the 
main and bogie frames may be varied, and thus cause the eleva- 
tion or depression of the front end of the mainframe. The steer- 
ing is controlled by a spindle revolvably attached to the bogie 
frame. This main frame supports under its front end a shaft for 
the excavating implements. To the rear of the excavating im- 
plements and under the main frame are the bearings for the 
bottom roller of an endless belt filling the whole width between 
the side plates and having elevator buckets on it. Rising from 
the side plates of the main frame are the side frames of the ele- 



































vator, carrying on their top the bearings of the top roller of the 
belt elevator. At the rear of the elevator and partly supported 
by the side frames is a receiving hopper with an endless trans- 
versely travelling bottom H, and at one side is the discharge end, 
side pieces extending outwardly to above a longitudi roller 
carried just below by the subsidiary frame of the hopper roller. 
From this longitudinal outside roller a travelling apron extends 
to the distance required outwardly, the outer end of its frame 
supporting in eccentrically adjustable bearings the outer roller, 
and the frame being hinged on the spindle of its inner roller, 
and by chains from its outer end to uprights from the side plates 
of the main frame, so that the outer end may be d or lowered 
as desired. At the back of the hopper and discharge apron is a 
horizontal steam engine and a vertical steam boiler, both affixed 
to the main frame, occupying equal space on either side of the 
longitudinal centre line of the whole machine. At the rear of the 
engine and boiler are the height-adjusting and steering-actuating 
wheels protruding above a footplate, and behind these again, ter- 
minating the main frame cing the whole, are the coal 
bunker and the water tank. On the main shaft is an eccentric, 
whose rod reaches to a pogo ape | crank on a transverse interme- 
diate shaft in bearings on the side plates of the main frame, and 


throw-cranks, carrying pawls in gear with the teeth of ratchet- 
wheels on the shaft of the excavating implements. A pawl and 
ratchet motion imparts motion to a third shaft transversely half- 
way across the frame, a belt giving motion to the elevator. A 
toothed wheel on this third shaft gears with an idle toothed wheel 
held in a radial frame around the main axle, and this idle wheel 
engages with a toothed wheel on the axle so as to revolve the 
main wheels and move the whole machine, and with a faster 
motion for travelling the machine when not actually excavating. 
Accepted April 4, 1894). 


8854. The Hon. C. A. Parsons, Newcastle-on-Tyne. 
Steam Turbines. [6 Figs.) May 3, 1893.—This invention 
relates to steam turbines and steam wheels. A reaction engine 
is constructed consisting of pairs of arms mounted upon a spindle 
C, and so arranged that steam is admitted to their interior by 
passages in the spindle O, and is discharged by apertures OC? from 
the hollow spindle and from each pair by apertures at the ends of 
the arms A, Al, A2, arranged to discharge at the tangent to the 
circle swept by thearms. The arms are arranged within a series 
of circular cases to check into each other circumferentially, 
and form one larger case divided by partitions into a number of 
chambers. One spindle C passes through the series of chambers 
and carries upon it a pair of arms in each chamber. One end of 
the — passes through a high-pressure steam chest B, and a 
number of grooves E turned in the spindle work in a bearing 
having corresponding grooves. One set of these grooves prevents 
the high-pressure steam from leaking into the atmosphere from 
the high-pressure steam chest B, and another set of grooves E! 
prevents the high-pressure steam from leaking into the first 
chamber. Between the twosets of grooves E, E! and the spindle 
C radial apertures C! are drilled to a hollow bored out or formed 
in the spindle C. Similar apertures C? lead from the hollow to 
the interior of the boss of the first pair of arms A?, Thearms are 
cast hollow with a passage of uniform area, and of flattened sec- 





tion ; the exterior is also of a flattened section, sharpened towards 
both edges in order to provide arms capable of passing rapidly 
through the steam in the casing without creating much resistance. 
The arms are rotated at about 6000 revolutions per minute, and 
to provide the necessary strength the exterior figure of each arm 
isconical. Slots a, a' are cut in the edges of the arms A, Al, A? 
to furnish discharge orifices and i the steam by its reaction 
to propel the arms, and hence the spindle. The steam Jraies 
from these orifices fills one chamber D? of the casing, and passes 
thus through the boss of the next arm, which boss is turned to 
fit a bored opening in the wall of the chamber. A series of pas- 
sages through the boss permit steam to flow from the first chamber 
into the interior of the second pair of arms A'; thus the steam 
discharges by emission apertures into the second chamber D! of 
the casing. From the second chamber it passes similarly — 
the boss of the third pair of arms A, and by emission jets a to the 
third casing D, whence the steam may pass to a fourth pair of 
arms and chamber if desired, and so on. As the steam passes 
in this from chamber to chamber through each pair of 
arms, the pressure falls and each pair by reaction adds to the 
energy of rotation of the steam wheel or turbine spindle. The 
interior of the ges and emission apertures of the arms are 
arranged in continually increasing area in order to allow for ex- 
pansion. (Accepted April 4, 1894). 

10,468. W. Sisson, Gloucester. Steam Engine Go- 
vernors,. [7 Figs.) May 27, 1893.—This invention has reference 
to automatic expansion governors in which weights are carried by 
levers pivoted to a flywheel, and controlled by springs. Thedistance 
of each weight from the axis of its carrying lever, and consequently 
from the centre of rotation of the governor, can be adjusted whilst 
the governor is in motion, so as to alter the centrifugal force and 
leverage of the weights without changing the tension of the 
springs connected with them. Each weight is arranged to move 

long its carrying lever, and is connected toa handwheel located out- 
side the governor and capable of being operated whilst the governor 











isin motion. In Figs. 1, 2, 3 each ae oy @ is connected to one 
arm b of a bellcrank lever carried by the lever c, upon which the 
corresponding weight is mounted, and the other arm b! of which 
engages with a sleeve d mounted toslide upon a pin e. The two 
sleeves corresponding with the two weights are arranged to be 
simultaneously operated by a movable cross-bar f connected to a 
screw-threaded rod /! mounted to slide ina bearing carried by the 
flywheel upon which the governor is mounted, and actuated by a 
Suoduhed axing ag a nut, and arranged at the centre of the 
governor, a second handwheel being provided to prevent the 
screwed rod rotating whilst the adjustment of the weights is being 
effected. (A April 4, 1894). 


MISCELLANEOUS. 


1363. C. Myers and R. Clar Manchester. Air 
Propellers. [4 Figs.) Jan 21, 1893.—This invention 





from outside the side plates from oppositely extending cranks on 





the line of sight. After the sights have been adjusted to the 





the intermediate shaft connecting-rods extend to adjustable 


relates to air propellers. Ina circular chamber A is mounted on 
a shaft Ba disc C carrying blades D. At each side of the fan, and 
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— the same shaft B, is placed an air propeller E which delivers 
r in the line of the central axis. The blades F are made of 
helically disposed loops, both ends of which are attached to the 
bogs, one in advance of the other, thus forming spiral blades in 











the form of a severed loop composed of two radial arms connected 
together at their periphery by an outer segmental piece, the ends 
of which are helically disposed with ref to the central open- 
ing, and angularly arranged relatively to the boss. (Accepted 
March 28, 1894). 


10,424, J. Mackie and 8. Hunter, Belfast, Ireland. 
Spinning Yarns. [7 Figs.) May 27, 1893.—This invention 
consists in the use of two fluted pressing rollers @ a!, working in 
8 slide b common to both, and acting on a retaining top roller c, 
so that the — of contact are located above and below the 
centre line of the latter ; the top pressing roller a passing in 
contact with the retaining one c, forming an additional point 











of grip upon the sliver, and the lower pressing roller, from its 
ition below the centre line, reducing the distance between the 
olding and drawing points of the bottom pressing roller and 
retaining roller, thus constituting a short reach. The swivelling 
slide allows the rollers a, a1 to take their true position in relation to 
the fixed point of contact between the drawing rollers. (Accepted 
March 28, 1894). 
$439. S. Bowden, Oldham, Lancs. Self-Acting 
Mules. (3 Figs.) May 17, 1893.—This invention relates to self- 
ating mules, and consists of a bracket B into which is inserted a 
travelling screw actuated by a wheel I and pinion H, the latter 

















being driven by the faller coming in contact with a ratchet 
wheel K and catch which depresses the latter one tooth of the 
former. When the faller releases the catch, a spring which is 





attached draws the catch to its old position, and the ratchet 


wheel is worked one tooth. This gives motion to the pinion and 
from the pinion to the wheel, and the screw being keyed to the 
wheel receives motion at the same time. The screw is thus 
forced back, and the ry ey | takes place later every draw the 
mule takes. (Accepted March 28, 1894). 


10,164. C. R. sone, Altrin and G. Richards 


and Co., Limited, ea e. 
.” [11 Figs.) May 23, 2 ae A a eet A oreo 
rted at intervals 


Metals. 

means for planing metals. A fixed bar A is sup) 

by brackets G from the back of the bed, carrying a sliding bar B 
and a feed stop C. The bar B has on it two sliding stops D, and is 
held in position by brackets E which carry the lever F. This 
lever has a fulcrum on the brackets G, and can be removed from 
one to another. To start the machine, the stops D are put in 
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position on the bar B to give the required stroke of the machine, 
so that when the bracket H comes in contact with the stops D 
they cause the sliding bar B to move forward or backward on the 
fixed bar A, and so reverse the machine. At the same time the 
tumbler comes in contact with the stop C, which pushes it over, 
and so gives the movement for the feed. The sliding bar is also 
moved backwards and forwards by the lever Ff, and so stops, 
starts, or reverses the machine by hand. (Accepted March 28, 
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8949. H. W. Umney, Kent. Hydraulic Lifting, 
&c., Snehinesy. (10 Figs.) May 4, 1898.—This invention 
relates to hydraulic lifting machinery in which the maximum 
power is subdivided into lesser graduated powers by the employ- 
ment of a series of cylinders containing pistons for raising and 
lowering the lift. Upon moving the valve s in the direction to 
start the apparatus by means of the lever L connected by the link 
with the valve spindle, the port P is opened, the exhaust ports 
remaining cl , and pressure water passes by the pipe p 
to the regulating valve R, which is in its normal position, and 
from thence through a port and pipes ¢ to centre cylinders A 
and a, thus bringing the lowest power into operation. Should, 
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Fig 1. 
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however, this power be unequal to raise the load, then the centre 
supplementary ram, just as the pressure in its cylinder reaches 
the maximum, overcomes the resistance of a spring to such an 
extent as to compress it just sufficiently to cause the regulating 
valve r to close one port and open another, thereby shutting off the 
pressure supply from cylinders A and a, and admitting pressure 
to the pairs Bb. The second power is thus brought into action, 
and if it is still insufficient to overcome the resistance of the load, 
the pair of supplementary rams }, just as the maximum pressure 
in their cylinders is reached, compress the spring still further a 
sufficient amount to cause the valve R to reopen the port and bring 
thefull power into operation. If the load isdecreased when partially 





elevated, then the spring automatically forces back the valve 
against the red pressure in the active supplementary ram 
until the pressure equals the resistance of the spring, thus auto- 
matically reducing the power to that uired, and avoiding 
waste of pressure water. valve s is moved in the 
opposite direction, so as to permit the lift to descend, the port P 
is closed, and the exhaust ports connected, thus permitting 
the exhaust from all the main and supplementary cylinders to 
pass away totank T. (Accepted March 28, 1894). 


9576. A. A. Tattersall, Blackburn. Hand Drilling 
Apparatus. [8 Figs.] May 13, 1893.—This invention relates 
to a tool eggs in one a ratchet, crank brace, and drill, 
Into the stock is fitted a spindle having a = squared and 
pointed end. On this spindle is a pap on which is fitted a 
toothed wheel driven by a small handle. jis wheel gears with a 
bevel wheel at the nape end of a sleeve carried on the spindle, 
and the sleeve is provided with a bit-holder into which is inserted 


the boring bit. Fitted into the tapered hole in the boss a! of the 
brace is the tapered lower end of the spindle c! of the drill c. 
This drill is made with a cranked stud which is fitted to and 
capable of sliding up and down the spindle cl. The stud is 
clamped to the spindle by a pi g screw. The driving 
gear wheel c4 is mounted on the extremity of the bent part 
of the stud. The wheel c+ is thus supported at an angle so 
that it clears the boss a! of the brace, or the boss b' of the ratchet 
if the drill is fitted into the latter. (Accepted March 28, 1894). 


7327. G. H. Trow, Barking Side, Essex. Motive 
Power Machinery. [3 Figs.) April 10, 1893.—This invention 
relates to motive power machinery on the lever principle. To 
that end of a lever a nearest to the fulcrum b is connected a 
chain passing under a pulley mounted below and then round 
another fixed above on to a shaft, the end of the chain being 
secured to the latter pulley, so that when it is pulled by the action 
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of the Jever, it turns the shaft one revolution. Another pulley of 
larger diameter is also keyed on to the shaft, and on to its peri- 
phery is connected another chain, the end of which is fixed to 
that extremity of another lever furthest from the fulcrum, the 
other end of this lever being connected to one crank of the driv- 
ing shaft, so that upon being pulled it turns the driving shaft. 
(Accepted March 24, 1894), 


5315. W. Atherton, Todmorden, Yorks. Picking 
Strapsfor Looms. [4 Figs.) March 14, 1894.—This invention 
relates to picking —— and picking sticks for looms. Instead 
of using one long picking strap, a ‘‘tug” is made by fastening 
layers of material such as leather together. In the tug is made 
a square hole through the layers. The end of the picking stick is 
also square, so that it can be pushed into the hole in the tug, 
in which it fits tightly. The tug is put upon the end of the pick- 
ing stick, and then one end of a short leather strap is passed 
through a hole and secured, a picker being fixed to the reverse 
end of the strap, and then put upon the loom spindle. (Accepted 
April 18, 1894). 

5052. G. Pott, Motherwell, Lanarks. Centrifugal 
Machines. [1 Fig.) March 10, 1894.—This invention relates to 
centrifugal machines in which a large orifice for the discharge of 
the material dried in the basket is formed around the central 
boss, carrying the basket at the lower end of the driving spindle, 
and is covered by a valve adapted to be opened by sliding 
upwards over the spindle, and the object is to provide means for 
securing the valve upon the spindle, so that when raised over the 
basket it may be tilted to clear, in rising, any permanently fixed 
obstructions, such as the feeding spout, and can be secured in its 
raised position to continue revolving with the spindle. The valve 
has a socket formed at its upper end, this socket being fitted over 
a ball formed on a sleeve adapted to slide freely on the driving 
spindle, this sleeve having a flange by which the valve is sus- 
pended when raised. (Accepted April 18, 1894). 
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June 1, 1894.] 


GLASGOW WATER WORKS. 
(Continued from page 636.) 


‘labour for excavating the trench for the puddle 
| wall, But in subsequent operations the whin- 
stone was found to be so intrusive that the engineer 


Tue most difficult, certainly the most costly, part could not well take it as a good bottom for the 
of the extension works, has been the construction | puddle wall, and operations have been carried 


of the new service reservoir, but the difficulties 


down through the whinstone until sandstone and 


could not be foreseen either when the surveying shale beds were found, on which the wall is now 


was undertaken, or in the initial stages of the work, 


founded. The excavations went to the extreme 


which was started in May, 1886, when the late Sir depth, at one part, of 195 ft. below the original 
surface of the ground, and 198 ft. below em- 
_bankment level. 


William M‘Onie, the Lord Provost of the day, turned 
the first sod. In laying out the new service reservoir 


The difficulties have now all 





Turnpike Road 
from Glasgow 
to Stearhblane 





The new reservoir occupies a site on Deugalston 
estate and Barrachan farm. The farm alone ex- 
tended to 136 acres, and 22,000/. was paid for it. 
Of course all this was not needed ; but difficulties 
would have arisen as to the disposal of sewage had 
the remaining part been let. Now the reservoir 
occupies a site of 92 acres at the base of a hill, the 
top of which is nicely wooded and unoccupied. The 
form of the reservoir had to be made to suit the 
hill, for the inner curve, as shown on Fig. 54, which 
by the way is not quite to scale, is at the base of 
the hill, and on the other slope is Mugdock reser- 
voir. On the gentle slopes of the hill a good clay 
was got for the embankment. The public road 
passed through the centre of the site, and it 
was diverted for a length of three-quarters of a 
mile to skirt the outside or larger curve of the 
reservoir. This work cost 11,000/. The extent of 
the water area of the new reservoir is 87 acres. 
The following gives the details of both reservoirs : 


Available -. Day’s 
Depth. Area. Capacity. Supply 


Depth. 
ft. ft. acres mil. gals, 
Craigmaddie 80 40 87 694 18 
Mugdock.. 60 50 62 488} 124 


The plan (Fig. 54) shows that the water may 
be passed from the new aqueduct into Mugdock 
reservoir through gauge basin and measuring pond, 
or it may pass by a connecting channel to the new 
reservoir, the inlet to which is about 1000 yards 
distant from the aqueduct. But with these inlet 
basins we shall deal later. The main embankment 
of the reservoir is 1590 yards long, with a width 
on top of 174 ft. The slope is 3 horizontal to 1 ver- 
tical on the inside, and 2 to 1 on the outside. 
The greatest height of the embankment above the 
surface level is 91 ft., and the general formation 
may be seen from the cross sections, Figs. 55 to 57, 


Top Water -Level 





Se? 































































eee 3 
3 —— ES’ 
ey a OE 20 ee 
t ooh a Pe etgi i Surfate—--—-—— MPA PAP Yi 
3 o Ya t Ev peepee Surhace 3 AN VY MAY ais 7 
z ' Re A VA ye rere Er Paco : ’ MNP RQ, Pe i ™ 
é SIXA HS ‘ A CL St ee a % s Nagy a. 
Ma el _and Boulders’, 7 “SG he tt to resem ? ‘andstone [AS 
NV ‘ 4x al ey fr ‘ 
% ‘) L ate wh 
AEN’; 
as f 
CBIR MS 
Darum Line 200 feet above Ordnance. Datum 
, 3 
e 
96, 
F pees 1 Top of Embonkment 
= = a __lop Water - Level 
Fg. 56 4S ys Eee ee 
cS. 20. ja-= 
3 A -—--e of 
. .. 3 sud aa 
z 3 —tetginal =u Bite S52. 
ng < aS aun Spupnientn Wr ; PEIN Y re <a 
3 st COMEy Sand \Graveh' and? Boulders. "V3 e—4 w sa ‘ Beef ~~ 
sg 7 S 5 oct Ke . wr Kee 4 eam * ras WR ia: a 
oan A o 
3S t 5 5 met 54 BH, 2 Dy. Mi ) a BSP Whinstone Vg Py sheen 
2 maa. . w, = = bs y as 
£2 gee! A Se oe 
a a4) 3 a7 ix a +R a. .y A 
wy he er -” Bes. 
7s 0 ? 
wT NFASTA PRN I * 


___ Datum Line 200 fert above Ordnance Datum 








it'was determined to have it close to Mugdock, the 
existing reservoir, so that the water might be 
passed from the old or new aqueduct into the old or 
new reservoir. Borings showed that the site was 
not by any means unfavourable, for the reservoir 
curves round three sides of a hill with good stiff 
clay slopes, while beyond whinstone rock was 
found with a covering of sand and gravel from 1 ft. 
to 8 ft. deep, giving promise of an easy founda- 
tion for a puddle wall. The whinstone bottom to 
the west of the site was in a layery bed of shale, 
and in other parts the rock went to a great 
depth. Such conditions favoured the construction 
of an embankment without a great expenditure of 





been overcome, and it is possible to see the 
end. The work was let in June, 1886, to Messrs. 
Robert Carlisle and Co., of Belfast, who executed 
21,0001. worth of work and_ then gave up the con- 
tract. It was again let in May, 1888, to Messrs. 
Morrison and Mason, of Glasgow, for about 
135,000/. ; and it was hoped that the work would 
be completed by the end of 1892; but owing to 
the great difficulties which have arisen, this has not 
been found possible. Messrs. Morrison and Mason 
applied to the Water Commissioners for a new 
scale of prices, which the Commissioners agreed 
to, so that the total cost of the work will come 





out at about 177,000/. 


on the present page and page 704. The puddle wall 
is carried to within 12 in. of the top level, where it 
is 14 ft. wide. It slopes on each side 1 ft. in 8 ft. 
to surface ground level, where it attains its greatest 
width. From this point it is carried down in a 
trench until a suitable bottom is found. At the 
surface level the batter is 3 to 12, but when it 
was found that sound rock was not to be 
met with at a depth equal to half the width at sur- 
face level, the sides were carried down almost 
vertical. The excavations generally were heavy, 
the upper part of soft material being from a few 
inches to 20 ft. deep. As already indicated, the 
whinstone, which was found in that part of the 
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trench skirting the newly formed road, as shown on 
Fig. 54, was so intersected by fissures and gave out 
such a large quantity of water that it was impossible 
to regard it as a suitable bottom for the puddle 
wall. While the borings gave reason to expect that 
a sound bottom would be found at a maximum 
depth of 50 ft., the trench in some parts had to 
be carried down 195 ft. below surface level. 

The longitudinal section (Fig. 58, on page 706) 
affords some ‘indication of the extent of the 
deepest part. The embankment passes over a 
ridge, and here the trench is deepest—at the point 
marked ‘‘Cross Section No. 36,” both on plan, 
Fig. 54, and on longitudinal section, Fig. 58. 
This latter renders unnecessary a narrative as to 
the depths, but it may be said generally that from 
the westerly end, that to the left of the longitu- 
dinal section, the average depth for 360 lineal yards 
was 40 ft., for the next 280 lineal yards it averaged 
60 ft. deep, for 340 lineal yards more 100 ft. deep, 
and for the last 300 lineal yards it averaged 
152 ft. deep. The deepest part is reached in the 
last given 300 yards, where the maximum is 196 ft. 
below surface of ground, and 198 ft. below the top 
of the embankment. 


Pig.57 65.144 


careful precautions had to be taken on all hands. 
Mr. Gale and the resident engineer, Mr. Jervis, 
have been unremitting in their endeavour to avoid 
accidents, and the means taken were efficacious in 
this respect, which speaks alike for the experience 
and forethought brought to bear upon the work. 
The two engravings on page 706 (Figs. 59 and 60), 
prepared from beautiful photographs by Mr. James 
Tattersall, Spiersbridge, Thornliebank, indicate 
pretty clearly the necessity for precautions, espe- 
cially Fig. 60. Although it was not anticipated that 
the trench would have to be carried so deep, provi- 
sion was made in the first contract to cut out por- 
tions in sections with solid pillars left between, and 
with adits the width of trench driven below ; this 
was done whenever there was risk of movement, 
but no perceptible indication has been detected. 
In several cases pieces of rock from the arch of the 
adits dropped, but to prevent accident, all the adits 
under the rock struts were protected by planking, 
supported by balks placed across the trench. There 
was, therefore, extensive timbering, especially where 
the men were working, open spaces only being left 
to admit light. In the distance of 100 yards where 





the depth of trench is greatest, it was found neces- 





worked with chains, but latterly wire rope was 
used because it was lighter and wound round the 
drum more easily and compactly. The material 
was hoisted in boxes or hoppers which fitted into 
bogies running on rails in the bottom of the trench 
(Fig. 59). The boxes also fitted into bogies on the 
surface level, and were run toa spoil bank. The 
spoil was subsequently used in making up the 
banks and for beaching. 

There was a considerable gathering of water to 
be dealt with, and for some years there was a dis- 
charge at the rate of 50 cubic feet per minute through 
a 20 horse-power Tangye pump in the bottom of the 
trench. The pump got its supply of steam from a 
large boiler working at 651b. pressure on the surface 
level, the steam being conveyed in a malleable iron 
pipe down the trench, as shown on Fig. 60, which 
also shows the malleable iron pipe through which 
the water was pumped up to the surface. The steam 
cylinder of the pump was 22 in. in diameter, and 
the water cylinder 14 in., with a stroke of 8 ft., 
and when working at a depth of 131 ft. the pump 
made 26 strokes per minute, discharging 50 cubic 
feet of water per minute on the top bank. The 
pump having been removed to a deeper part of the 
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For the remainder of the embankment, from 
‘Cross Section No. 36,” the pressure is small, 
and although there was little likelihood of any 
improvement in the rock, it was decided not to 
proceed further with the extreme depth of the 
trench. Instead of rising gradually in the remain- 
ing 280 lineal yards, a concrete pillar has been 
erected, as shown on Fig. 58, with a width of 
9 ft. at top and of 38 ft. at bottom, It is, of 
course, the full breadth of the trench. There 
is a batter of 1 in 5 on one side—that next to the 
puddle trench, the other side being worked in to 
the rock face. The concrete was mixed on the 
surface level; it consisted of 1 of cement, 2 of 
sand, and 3 of broken stone passing through 1}-in. 
holes. It was lowered in boxes by acrane. The 
pillar was brought up in layers of about 15 ft. at 
a time, the shuttering being of that depth. A 
fortnight was allowed to elapse between the com- 
pletion of the one and the commencement of the 
next layer. The trench beyond the concrete pillar 
is 52 ft. deep from surface level, gradually decreas- 
ing in depth. 

For a great part of the length of the trench 
the intrusive whinstone was found overlying the 
sandstone ; it varied from a few feet to 50 ft. in 
thickness, and has in all cases in the deeper portion 
been cleared out. The intrusive rock indicates a 
general disturbance of the stratification in the 
vicinity of the line of trench. The freestone rock 
was found intersected by fissures which gave out a 
large quantity of water. Several faults also have 
been cut through, as shown on Fig. 58. In exca- 
vating through the deep sandstone rock a close bed 
of shale was reached ; this bed has almost invari- 
ably been followed, and on it the puddle wall is 
founded. 

In the deeper parts of the trench the width at 
the top was increased to insure greater safety for 
the men working at the bottom. A 9 ft.-bench 
on the top of the rock had been the rule all round 
the trench, but this was greatly increased also to in- 





sure that the top material would not slip. Indeed, 


sary to leave temporarily four rock struts, 43 ft. 
long, and one on a higher level 65 ft. long. The 
rock thus left in was about 40 ft. deep in one case 
and in the other instances about 13 ft. deep, and 
of course the whole width of the trench. In addi- 
tion to the concrete wall of 194 ft. height already 
referred to, five concrete pillars, ranging in height 
from 32 ft. to 64 ft., have been erected at other 
parts, as shown on Fig. 58. The primary purpose 
of these pillars was to allow the puddle wall and 
embankment to be made in lengths, before the ad- 
joining lengths were completely excavated. These 
concrete pillars are 9 ft. long on top, the full 
width of the trench, and have a batter of 1 in 5. 
The concrete was placed in situ, boards having been 
placed across the trench. One of these concrete 
walls, it may be stated by the way, was utilised to 
carry the discharge culvert, which at present drains 
the area of reservoir and discharges it into the 
River Allander in the vicinity. When the works 
are completed, this pipe will be used for taking off 
the last of the water from the reservoir should it 
become necessary to empty it, and a tower is to be 
built outside the embankment from which the 
valves will be regulated. 

The men reached their work in the earlier stages 
of the operations by a decline along the side of the 
trench, then by ladders 110 ft. long, but at the 
deeper parts there were properly constructed stairs 
34 ft. wide, with landings every 20 ft. or 25 ft. In 
the work of excavation holes were bored to a depth 
of from 2 ft. to 6 ft., the jumpers used being 14 in. 
to 2m. in diameter. The explosive used was dy- 
namite. The material was raised from the bottom 
by derrick steam cranes placed on the bank above. 
Their capacity was from 4 to 7 tons ; but owing to 
the heavy angle of the derrick and the long hoist, 
the weight raised seldom exceeded 1 ton. The ex- 
ceptional cases were when a donkey boiler or pump- 
ing machinery was being lowered to staging. This 
staging, it may be stated incidentally, was sup- 
ported on needles resting in holes on the side 
walls of the trench. The cranes were originally 





trench, lifted the same column of water 158 ft. high. 
When the trench reached its maximum depth at 
195 ft., another pump was brought into requisition 
to draw the water from the deepest part. This 
pump raised the water 20 ft., and it then passed 
along a channel to a sump at some distance from 
which the larger pump was working. These sumps 
will be seen on the longitudinal section (Fig. 58). 
There were six steam cranes in operation at the 
trench, all engaged on the top level. 

Before departing from the work of excavation, it 
may be interesting to give some figures affording 
information as to the cost, as well as the progress, 
of the work. The faces varied from 3 ft. to 10 ft. 
or 12 ft. deep, according to hardness of the rock, 
and in the first year of the work the operations in 
the trench were carried on with four or five squads 
of 12 to 16 men in each ; but this number has been 
steadily increased. The longitudinal section shows, 
by a dot-and-dash line, the extent of the excavating 
carried out by the first contractor—Mr. Carlisle— 
between midsummer, 1886, and the beginning of 
1888. The total excavated from the trench in that 
time was 82,528 cubic yards, a large proportion 
being soft material, and the average depth, when 
operations ceased, was 40 ft., the maximum being 
about 75 ft. Since Messrs. Morrison and Mason 
undertook the work in July, 1888, they have exca- 
vated 84,500 cubic yards. Of this only 2000 
cubic yards was soft material, the remainder being 
hard rock requiring blasting, and the large pro- 
portion was worked at a depth of from 100 ft. to 
190 ft. below surface level. The total amount exca- 
vated from the trench was 167,000 cubic yards, the 
time taken, including cessations from all causes, 
being 6? years, and the cost to the Water Commis- 
sioners of Glasgow about 65,000/., or at the rate of 
7s. 8d. per cubic yard. 

The puddle wall was brought up in 6-in. layers, 
and was all well watered. After it was laid down, 
the clay was cut transversely and longitudinally in 
layers, Where the trench is at a moderate depth 
the puddle was tipped on a platform of planks 
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and distributed in layers, but where the depth is 
great a lowering apparatus was put in operation, 
and worked satisfactorily. It is operated by a 
small steam engine with wire rope supported on 
overhead pulleys. It consists of a wooden stag- 
ing placed across the trench where it is 130 ft. 
in depth, and in the centre are two movable 
platforms, each 17 ft. 6 in. in length by 3 ft. in 
width, made to contain four barrows. The plat- 
forms are guided in their descent and ascent at two 
diagonal corners by wire ropes firmly fixed at the top 
and bottom. The puddle is tipped at surface level, 
filled into a set of four barrows, and wheeled on to 
the movable platform, which is then lowered to the 
bottom ; at the same time four empty barrows return 
to surface. This method of filling the trench was 
only adopted in the deepest parts, and is now de- 
parted from, the puddle having been brought up to 
such a height as to make it more convenient to 
wheel it direct from side platforms. 

The lining of the embankment is shown on the 
sections (Figs. 55 to 57). The selected banking 
adjoining the part of the puddle wall above surface 
level is the same width as the puddle wall, and is 
brought up in 9-in. layers. The embanking is in 
3-ft. layers, and is all brought on in three-yard 
wagons worked by locomotives, four of which are 
constantly employed on the works. The inside 
slope of the bank has a stone facing ; the lower 
portion, brought to within 20 ft. of top water level, 
is beaching, 1 ft. at the bottom and 2 ft. at the 
upper part. Above that the embankment is faced 
with pitching 12 in. deep, and set on a bed of 
broken stones 12 in. deep. The outside slope is to 
be soiled over 9 in. deep and sown with grass seed. 

For a length of 650 yards the embankment is 
completed, while of the remaining 940 yards good 
progress has been made. In the deepest part of 
the trench the puddle has been filled in to a depth 
of 168 ft., and the greatest depth below surface level 
yet to fill in is about 30 ft., so that the embankment 
will be finished in about fifteen months. The rate 
of progress is about 12 ft. per month, taking an 
average over 235 yards of the length of the trench. 
In the deepest part of the trench 124 ft. has been 
filled up in ten months. 

The ground surrounded by the embankment is 
undulating, but generally the material is soft, so 
that the steam diggers now at work are bringing it 
to a fairly level condition. The greater proportion 
of the banking required has been procured inside 
the reservoir, and during the excavations at various 
points fine white sandstone beds were laid bare, 
consequently a quarry was opened, and ashlar 
blocks of the largest size required have been pro- 
cured for gauge basins, shafts, intakes, weirs, &c., 
as well as all the stone required for pitching and 
beaching the slopes of the reservoir. The clay for 
the puddle wall, too, is at hand in great abundance 
on the northern slope of the reservoir. It has been 
dug out by the steam navvy to a depth of 30 ft., 
and is very tenacious in quality, containing a great 
many carried boulders, varying in weight and size, 
from an ounce to tons, so that nearly all the 
material needed for the work has been found on 
the site. 

In dealing with the inlet arrangements we may 
begin with the works at the south end of the tunnel 
from Loch Katrine. The old and new aqueduct 
are only 22 yards from each other, and they are 
connected by a junction aqueduct, with stop-plank 
chambers, similar to that already described and 
illustrated by Fig. 40 on page 604 ante, But in 
this case there are three stop-plank chambers, as 
shown on plan Fig. 54. One is at the mouth of the 
old aqueduct in the waterway into the old reservoir 
by way of a gauge basin ; another is at the mouth 
of the new aqueduct in the waterway to the old 
reservoir by way of a new gauge basin; and the 
third is in a waterway to the new reservoir. In this 
way the water may pass from the old or new aque- 
duct into the old or new reservoir. The stoppage 
of the third stop-plank referred to would pass all 
the water into the old aqueduct, and if in addition 
the first stop-plank referred to was in position, all 
the water would pass through one of the gauge 
basins only into the old reservoir, while the stop- 
plank of the first and second would compel the 
water to pass into the new reservoir. At present 
the water is passing through the new, as well as 
the old, Mugdock Tunnel, through two gauge 
basins into the old reservoir. 

A new gauge basin has been constructed at the 
south end of the new Mugdock Tunnel alongside 
the old gauge basin. The new one is 100 ft. in 








diameter, and 50 ft. radius. The outside walls are 
of masonry varying from 2 ft. 6 in. to 3 ft. The 
basin walls are 10 ft. deep, and are founded on a 
bed of concrete 1 ft. thick laid over the entire 
bottom of the basin. The basin is divided into 
three triangular spaces by two internal division 
walls 2 ft. thick, with five apertures 4 ft. by 2 ft. 
in the bottom. These apertures are for “stilling 
the troubled waters” after flowing from the tunnel 
into the basin. The depth of water is 6 ft. 6 in., 
and the height of water in the basin above the 
mean sea level is 321.34 ft. There are four weirs, 
10 ft. wide, in the front of the basin. These are 
formed of cast-iron plates set between masonry 
walls. The depth flowing over at present with 
48 million gallons passing per day is 8} in. 
Across each weir is a foot-bridge. There is a 
9-in. sluice valve placed in two divisions of the gauge 
basin for emptying it when the water is shut 
down for repairs or cleansing. After passing over 
the weirs the water flows downa flight of steps into 
a measuring basin. The difference in water level is 
but 2 ft. 6 in. The measuring pond for the old 
reservoir has been enlarged so as to admit the water 
from both aqueducts. 

Under ordinary circumstances, however, the 
water from the new tunnel will pass into the new 
reservoir through a long channel shown by the 
dotted lines on Fig. 54, then through the largest 
gauge basin in the works into the measuring pond, 
from which it flows in pipes into the reservoir 
proper. The outlet is at the opposite corner of the 
reservoir near to the waste weir. These works we 
will describe in our next article. 


(To be continued.) 





THE COVERED MARKETS OF EUROPE.* 
(Concluded from page 673.) 

LecHorn has at present no covered market, but 
there is one in course of construction. The old 
market accommodation of the town consisted of a 
number of small sheds and booths, scantily covered 
and crowded along all the streets leading towards 
the Piazza delle Erbe. These booths were so close 
together, and the place generally so thronged, that 
it was very difficult to avoid being inconvenienced 
by the heaps of refuse strewn about. In 1886 a 
design by the engineer Badaloni was approved by 
the municipality, and it was determined to build 
a market on the Piazza Buontalenti, near the old 
market-place, thus fulfilling the two primary con- 
ditions—suflicient space, and due consideration for 
the habits of the buying public. The engineer adopted 
the following general outline of design: A closed 
building without access other than by a fixed num- 
ber of doors ; the concentration of trade within the 
market, with no installations outside; cellars for 
the preservation of perishable merchandise ; and 
light and ventilation, chiefly through vertical open- 
ings. The market is divided into three sections: 
First, a large pavilion 82 ft. by 269 ft., with five 
entrances, surrounded within by shops and stalls ; 
second, a pavilion for the sale of fish and meat, 
with special shops and stalls ; third, a pavilion with- 
out fixed installations, for chance salesmen and for 
wholesale business in the early morning. The total 
ground covered is 51,600 square feet. The building 
is chiefly of brick ; only the central installation of 
the main pavilion, the fixtures, and the girders are 
of iron. The interior is lighted by a second and 
higher series of windows, the lower openings being 
filled with wooden persiennes, and serving only for 
ventilation. The flushing water is contained in 
two cisterns, containing each nearly 2000 cubic feet. 
Drinking water is supplied by 10 small fountains 
placed in the most convenient locations in the dif- 
ferent pavilions ; all the gas and water pipes are 
left exposed ; the pavement is chiefly of asphalte. 
The chief architectural feature of the facade is 
a series of large windows separated by columns, 
which give the building a very handsome ap- 
pearance. The interior of the main pavilion is 
decorated with pillars supporting a series of 
arches. 

The general deductions on the relative values 
of the different types referred to by Signor Boldi 
in his work on covered markets, to which we are 
indebted for this article, are of considerable in- 
terest. He divides markets into three types as 
follows : First, those for wholesale dealers, which 
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are used entirely for the distribution of mer- 
chandise to retail salesmen; second, markets that 
are ranked as occupying a position between whole- 
sale and retail trade; these are frequented by 
retail merchants, by hotel proprietors, restaurant 
keepers, directors of pensions, schools, &c., and 
by large and small families which are in the 
habit of laying in stocks of those goods that are 
not easily perishable. Third, retail markets, 
which are patronised by the smaller families who 
purchase their necessaries from day to day. 

Statistics of the number and capacity of covered 
markets, and comparisons of the inhabitants of 
outlying districts, with those of crowded centres, 
are given by Signor Boldi in considerable detail ; 
some of the data are condensed in Table I. 


TABLE I.—Number of Inhabitants per Square Foot of 
Covered Market in Twenty Different Cities. 











Population in | Number 
|Thousands of Inhabi-| Area | of In- 

Name of Town and | ne | Covered | yey 

the Year in which | ———— | _— | Column) 
the Po} ulation was | eae |perSquare 
‘aken. A , * | Foot Area 
e| 
City. Commun | Feet. AClevennt 
Markets. 
a!] markets | } | 
Turin .. -- 188) 230 | 253 290,900 -79 
Florence -. 1881) 35 | 169 95,000 .767 
Legborn .. 1881 79 | 98 52,000 15 
Bologna -- 1881 104 | 1238 23,500 3.6 
Caghari +. 1881 36 io 36,000 1.0 
Saluzzo.. -- 1881 10 16 5,900 | 170 
Trieste .. -- 1880 72 | an 11,900 -60 
Fiume .. -- 1890 29 13,400 | 21 
Nangis .. -. 1891 3 | 3 4,800 | .63 

Partheneay .. 1891 5 | 7 9,100 | 55 
Grenoble -- 1891 46 | 60 7,700 5.8 
Lisieux.. -- 1891 15 | 16 | 11,000 | 18 
Lyons .. -. 1891; 876 | 438 | 29,200 |; 13 
Nancy... .. 1891, 76 | 87 31900 | 24 
Limoges -. 1891 61 73 | 22,000 2.7 
Levallois- } | | 

Perret.. -- 1691) 39 | 39 | 33,900 | Ll 
Frankfort - on- 

Main .. +» 1885) 155 ee* | 43,000 3.5 
Aschaffenburg 1885, 12 ps 10,700 1.1 
Leipsic.. -. 1885 170 “ | 94,000 1.8 
Madrid (‘hree | 

markets) -. 1887, 470 “a 109,000 4.3 


* In this column the areas of more than one market in several 
towns are given. 

As will be seen from the foregoing Table, the 
number of inhabitants per square foot of covered 
markets, varies from 5.8 at Grenoble to .55 at 
Parthenay. 

The total area covered by all the markets con- 
sidered in the Table is about 940,000 square feet ; 
the corresponding population is 2,123,000, so that 
the average number of population per square foot 
of covered market is 2.25. 

From this it appears that the number of people 

er square foot of covered market ought not to go 
ale the limits of 1.4 to 2.3. In places where 
the pressure of business is greatest during the early 
hours of the morning, and where it is not desirable 
to construct markets with two floors, besides the 
basement, the number should not exceed 1.4. In 
the case of markets with only one floor besides the 
basement, and where business periods occur twice 
a day, in the morning and the afternoon, the co- 
efficient may attain 1.9; finally, where the market 
has two storeys besides the basement, and, as in the 
preceding case, there are two periods of pressure in 
the day, the number may attain 2.3 inhabitants per 
square foot of covered market. In Table II. we 
reproduce some interesting data of 20 of the largest 
markets in the world, and we may profitably at this 
point quote some of the deductions and recom- 
mendations arrived at by Signor Boldi. We regret 
that the space at our disposal is insufficient to repro- 
duce the Table just referred to in extenso: 

‘* Evidently in considering the establishment of 
covered markets, as a municipal undertaking, the 
original cost and the value of the ground they 
occupy must not be taken into consideration, 
because these values are balanced by those of the 
other areas that are set free, in various parts of the 
city, from petty merchants, either of the itinerant, 
or of the fixed and semi-fixed classes. In the annual 
expenses, those of supervision and police need 
not be reckoned, because such expenses are more 
than compensated by the improvement of public 
hygiene and sanitary conditions, resulting from the 
establishment of covered markets, and by the very 
great improvement in the police service, which 
benefits the whole community. 

‘* Considered in this way, and given on the one 
hand the cost of construction, and on the other the 
amounts required for amortisation, the net revenue 
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TABLE II.—Particutars or EIGHTEEN 


Height. 





Cities. Name of Market. 


Character of Mar- 
Area Covered in 
Square Feet. 
To Spring- 
ing of Roof. 


| Year of Opening. 
Maximum. 





wi 
oc 
— 


co 
os 
= 
oF 


85 


..|Halles Centrales.. 
Halle 


1856|General | 419,900 
33,900 


31,900 
51,000 


43,000 


Paris .. 


Levallois- 
Perret 
Nancy i 
Brussels ..|Central 

Frankfort - on-| Halle 


Main 
London ..|Smithfield . ued 
» ..|Farringdon -. |1837 
Columbia .. -- | 1864 
Korn Halle - {1872 


-. {1851 





”, | 42,000 
General | 43,000 
Grain | 63,000 


-|Maximilian General 


Madrid 
Berlin.. 


E eipsic 
Turin .. 


..|Mostenses .. 40,000 
125,000 
94,000 
51,000 


1881 
platz .. - | 1890 
..|Emanuele Fili-| .. 
rto 
..|Via Vittorio Em-|1870 
anuele 
1882 


..|Marcato del Guan 
..|Centrale .. 1873 
1891 


..| Alexander Platz .. A 
General 
” 


Cattle 


General 


194,000 


Pavia .. 
Florence 


61,000 


Leghorn _..|Piazza_ = Buonta- 52,000 


lente 

















OF THE LARGEST MARKETS IN EUROPE. 


| Number of Fixea | 
Number of Unfixed 


Of Side Pas- 
Material of Exterior 
Walls. 


Of Principal 
sages. 


Gallery. 
Of Passages. 
Stalls. 





os 
= 
er 
sai 
5 
os 
=| 
ws; 


Masonry 
and iron 
Open 


Masonry 

Masonry 

and iron 
Iron 


Complete 


No base- 
ment 
Partial 
Complete 


— 
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Sa eae ee | Number of Floors. 


120 


wo 


me a 9 
.. |Brickwork 





Masonry 

and iron 
Do. 
Do. 

Masonry 


No base- 
ment 


Complete | 
































that can be obtained from a covered market, well 
located, properly designed and constructed (a 
revenue wlio is obtained from the rents of shops 
and stalls, from special taxes on sales, from fines, 
and other sources), free from the cost of manage- 
ment and administration ; it must be admitted, a 
priori, that, as municipal speculations, covered 
markets may be classed among those special and 
exceptional undertakings that are capable of yield- 
ing a good return on the capital which has been ino- 
vested in them. 

‘* Although I have not been able to collect com- 


lete and satisfactory data, that would undoubtedly 
i. of very high value, I have, nevertheless, re- 
corded all the information I have obtained, in- 
complete or partial though it be, and from this 
I have ventured to make deductions on the sub- 
ject of the revenue which may be obtained from 


a suitable covered market. Such a revenue often 
rises to 7 per cent. per annum, but it is sub- 
ject to very great variations, depending chiefly 
upon the judicious selection of site, on the excel- 
lence of design, and on the proper construction of 
buildings.” 

In a later consideration of the same subject,* 
Signor Marc’ Aurelio Boldi repeats his arguments 
in favour of a new classification and arrangement of 
markets. He maintains that the old classification 
dividing markets into the categories of wholesale 
and retail is imperfect. He says : ‘‘I consider that 
three types should be recognised : First, wholesale 
markets ; second, semi-wholesale ; and third, retail 
markets. I feel certain that the semi-wholesale 
market would be of the greatest utility in every 
city, and that a number of such distributed over a 
densely populated area would be more advantageous 
and economical, as well as better municipal invest- 
ments, than one large central market intended to 
fulfil the two conditions of wholesale and retail 
trade. They are more economical, because a large 
general market must be built in a central part of 
the city, where ground is usually most costly ; and 
the architecture and external decoration should be 
worthy of the site, and therefore probably the cost 
of construction would be greater. In many cases 
where large central markets have been built, such 
as the Halles Centrales in Paris, those in London, 
Berlin, &c., they are arranged in large pavilions 
divided by streets, which are in many cases covered 
so as to form a continuous shelter. Consideration 
should also be taken of the fact that the larger the 
building, the higher it must be to retain its proper 
proportions. Naturally the semi-wholesale markets 
need not be so numerous as these devoted to retail 
trade, because the buyers who would deal there 
would attach little importance to the market being 
in a central position, provided that it be accessible 
by some cheap means of conveyance. As for the 

~* Per i Mercati Coperti Occurenti a Roma, Marc’ 
AvRELIO Botpi. Roma: Tipografia Fratelli Centenari. 








retail markets, I consider that the smaller and the 
more numerous they are the better.” 

It will be deduced from Table I. that the number 
of inhabitants per square foot of market covered 
ought not to exceed from 1.4 to 2.3; there are, 
however, other considerations to bear in mind, be- 
fore establishing a covered market in any town: 
First, the condition of the population, whether it 
is relatively rich or poor ; second, that good and 
direct approaches must be provided. Judicious selec- 
tion of site is, of course, of first importance, and 
instances may occur where it would be desirable to 
have two markets near each other ; for example, in 
the case of a city divided by a river, it would be 
more convenient for the public to have two small 
markets on opposite sides, than one large one, 
although it may be located near a connecting 
bridge. 

Bearing these considerations in mind, it should 
not be difficult to select a suitable location for any 
kind of market, the plan of the city and the num- 
ber and condition of the inhabitants being known. 

‘* Before commencing my investigations and 
designs for a type of covered market for Rome, I 
ascertained that there existed some proposals for a 
Roman market, but that they were out of date and 
no longer suitable to the present municipal con- 
ditions of the city. So, finding that the subject 
was an open one, and also that it was one of general 
interest and great importance, I continued my in- 
vestigations, and arrived at the following con- 
clusions : 

‘* As there are already two wholesale markets in the 
city, one for the sale of fish and the other for cattle, 
and as in this latter there can at any time be found 
enough space to establish a general meat market, I 
conclude thatonly two other wholesale markets would 
be necessary in Rome, not for special classes of mer- 
chandise, but of a general character, and so divided 
that perishable and imperishable goods would not 
interfere with each other. One such market ought 
to be situated near the terminal station close to the 
Porta San Lorenzo, and the other between the new 
Tratevere station and the river. A covered area of 
75,250 square feet would suttice for the two markets, 
provided that about 32,000 square feet of uncovered 
space was also available. These markets ought 
to serve as bonded warehouses and custom-house 
oftices, and facilities should, therefore, be provided 
for these purposes. 

‘* Besides these, four semi-wholesale markets, 
each covering an area of 11,000 square feet, 12 retail 
markets, collectively occupying 195,000 square 
feet, should be distributed over the town in such 
quarters where they are most needed. 

‘*The following data will show that the Munici- 
pality of Rome can give the town covered markets, 
well arranged and built, without any detriment to 
its budget. It has already been said that in such a 
speculation the value of the ground may be neglected ; 





the following, in my opinion, would be the cost of 
installing all the markets I have proposed : 


Twelve retail markets, covering 195,000 
square feet, at 24s. per square foot... 

Four semi-wholesale markets, covering 
43,000 square feet, at 18s. 6d. per 
square foot... a aoe ae 

Two wholesale markets, covering 
75,250 square feet, at 14s. 9d. per 
square foot s ae ae 


234,000 
89,775 


55,000 


328,775 
16,438 


Total £345,213 

This total may be increased to 350,000/. for unfore- 
seen expenses. This sum, it is claimed, could be 
redeemed, at the end of 20 years, including 6 per 
cent. for interest, by an annual payment of about 
32,000/., or including various current expenses, the 
annual charge may be increased to 50,0001. The 
revenue, it is proposed, should be obtained by 
renting the space in the markets, either for stalls, 
in which case a considerable amount of room is 
unavoidably wasted in passages, or by letting the 
whole of the basement space for warehousing, or 
by utilising the markets for both purposes. If con- 
structed, the 18 proposed markets would have a 
total covered area, available for stalls, so extensive 
that if let at rates below those ruling in the principal 
markets of Europe, the rentals would easily realise 
the amount required for interest and amortisation.” 

Whether Mr. Boldi’s proposed reforms for Rome 
be carried out is somewhat doubtful, considering the 
large amount of capital that would be required, and 
the difficulty always attending the execution of 
municipal reforms. But he has certainly made out 
a good case, and his elaborate investigations will 
doubtless be found of no little use in places where 
markets are badly needed. The plan of market he 
has elaborated for Rome, and which he illustrates 
in detail, is adapted for retail and semi-wholesale 
commerce ; it is arranged with a half-basement and 
two floors above, the level of the lower one, with 
regard to that of the street, being such that carts 
may be unloaded with the greatest facility. We 
have devoted so much space to this investigation 
because, the subject is one of interest to almost 
every municipality, and because reliable information 
on the subject is somewhat scarce and difficult to 
obtain. 


THE DRY METHOD OF MAKING 
PORTLAND CEMENT. 
By Cur. Encetnart, C.E., M. Ing. F. 


THE most usual way cf making Portland cement 
is what may be collectively called the ‘‘ wet pro- 
cess,” i.e., the first act in the manufacture is to put 
the raw materials through a washmill, where the 
two constituents, chalk and clay, by the action of 
the water and of the crushing, grinding, or tearing 
devices in the washmill, are simultaneously dis- 
solved into minute particles and closely mixed. 
The construction of the mill, the quantity of water 
added in order to obtain this result, and the fur- 
ther treatment and machines or apparatus for treat- 
ment of the slurry thus produced, may vary, 
but still it is always the ‘‘wet process” as com- 
pared to the ‘‘dry process” by which the raw 
materials are first of all deprived of their natural 
moisture by a drying process, and in this dry state 
crushed and mixed and further treated by various 
machines and apparatus. 

In many cases the nature of the raw materials 
will, of necessity, lead to the washmill process 
being used, where impurities such as flint, or 
gravel, or sand are present in such quantity as to 
make it necessary to remove them. The wet 
— was naturally instituted with the first 

ortland cement, because the chalk used for 
cement-making in England, the home of this 
industry, in most cases is so mixed with flint that a 
purification by the washing process must be con- 
sidered necessary. But as the cement industry 
spread abroad, cases arose where hard calcareous 
and argillaceous materials were at hand, well suited 
for forming the constituents in Portland cement, 
but too hard and intractable to be treated in the 
washmill, such as shale, limestone rock or marble, 
and slate or similar dry and hard substances. 
Crushing and grinding in a dry state were required 
here, and in most cases the natural moisture had to 
be driven out first, in order to make the materials 
friable and able to be minutely and closely mixed. 

After the dry process had thus sprung up by 


Total expense ... 
Add 5 per cent.... 
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necessity, it was quite natural that it should come 
into use with softer materials also, such as chalk, 
marl, and clay, &c., where these were at hand pure 
enough to be treated without the washmill, as the 
dry process of necessity must offer great advantages 
in itself. 

The washmill process will always, in these 
northern latitudes, give rise to discontinuance of 
a more or less serious nature during the winter. 
Even if along stoppage of the washmill be avoided 
by laying in a store of dried slurry during the 
summer season, there will be the disadvantage of 
increased washmill plant, expenses in buildings for 
the storing of the dried slurry, and besides, the 
stuff will have to be handled twice or oftener. The 
stoppage of the washmill in the winter will alone, 
or combined with the doubled activity in the 
summer, impart an irregularity to the working 
order of the factory, a greater number of hands 
being required at times when the labour in itself is 
dearer. Besides, this washmill process requires a 
large space of ground, especially so where settling 
backs are used, and also a large supply of water. 

By the dry process, on the other hand, a uniform 
and regular order of working can be maintained all 
through the year. The raw materials being first on 
their entrance into the factory subjected to a drying 
process, are at once reduced into a state which is 
the same at all seasons, and on which the weather 
and temperature have no influence. The subsequent 
operations of grinding and mixing, forming into 
briquettes, calcining, and grinding of the calcined 
clinker, can, therefore, be carried on in a perfectly 
regular way and with a minimum of labour, which 
is almost uniformly applied all the year round ; no 
unskilled and strange hands have to be temporarily 
employed at certain times of the year, but all the 
hands are in constant employment. 

At the same time the whole plant assumes a more 
rational appearance, with well-defined and well- 
connected buildings, which can easily be kept in 
thorough order, and where the whole series of 
operations in the manufacture are carried on regu- 
larly all through the year and in a systematic and 
economical way. A small regulating store in con- 
nection with each of the various stages in the manu- 
facture, enables the whole works to go on uninter- 
ruptedly, even in case of occasional stoppage for 
repairs of a single link in the whole chain of opera- 
tions. 

It will easily be seen that the more systematic mode 
of working tends to diminish the working capital, 
and further, the working itself is rendered more 
economical than in the case of the wet process. 

Before proceeding to further describe the various 
stages of this process, and some of the more modern 
appliances for the same, the writer will endeavour to 
meet a question which is sure to be put forward as an 
objection against the dry process. This question is: 

Can a Portland cement be produced by the dry 
process as good in quality as that made by the 
washmill process ? 

The most direct way of answering this question 
will be to show what results have been obtained by 
the dry process, and to see the extent to which it 
has been adopted in the various cement-producing 
countries. 

England.—Here it has nearly everywhere been 
soft chalk and river mud or clay which have been 
used as raw materials, and in most cases these are 
so mixed up with flint sand, &c., that, as has 
already been mentioned, the washmill process is 
necessary on this account. The whole mode of 
working is in general the same as it was 20 years 
ago, and the standard qualities of the cement are 
also, on the whole, unchanged, though an improve- 
ment in respect of finer grinding is making rapid 
headway, especially in the case of cement for ex- 
port. An exception from the general rule is found 
in the cement-producing district in Warwickshire, 
where cement is made from the ‘‘blue-lias lime- 
stone.” It is, in fact, two kinds of shale, one rich 
in carbonate of lime and the other rich in alu- 
minous matter, that are used, and the dry process 
is here generally adopted. The raw materials are 
dried by being stacked in open sheds and exposed 
to a draught of air, or, if necessary, they are 
stacked in closed sheds heated underneath by waste 
steam. The quality of the cement is good, and the 
aggregate production of the five works in this 
district amounts to about 1000 tons per week. Be- 
sides these, there are a few other works using 
the dry process to be found in various parts of the 
wo” in Lancashire, the Midlands, and south of 

es, 








Germany.—This country possesses about 70 Port- 
land cement works, producing altogether about 
1,500,000 tons of cement per annum, of which a 
considerable part is exported. Of these works 
half the number are working on the dry process, 
their aggregate production amounting to about 
850,000 tons per annum. Besides these works, the 
production of which accordingly amounts to con- 
siderably over one-half of the whole German pro- 
duction, there are several others working partly 
dry, i.e., a part of their raw materials is being 
dried and ground in the dry state, and then added 
to the slurry made by the wet process, in order to 
make this stiff enough to be formed into briquettes. 
At these works a quantity of raw materials is, of 
course, at hand pure enough to be used without 
being put through the washmill. 

It may be mentioned that among the German 
works operating on the dry process entirely, are 
some of the most renowned, whose cements for a 
number of years have been recognised as first-class 
brands, such as: 

Production per Annum. 
— Dyckerhoff, Amoene- 


ae Se es .. about 83,000 tons 
‘*Germania,” Lehrte and 

Misburg “eg = ac. « SP ws 
Bonner Bergwerks und Hiit- 

tenverein Cement Fabrik, 

Obercassel b. Bonn ... aca: ga SE, 
Hannoversche Portland Ce- 

ment Fabrik, Misburg ... ,, 42,000 ,, 
Heidelberger Portland Cement 

Fabrik... me ~s say eg ae 
Mannheimer Portland Cement 

Fabrik... aad Seg ac? ae - ee ae 
Groschowitz, Oppeln, Upper 

Silesia ... aad “aa “wa so Care 
Blaubeuren, Wiirttemberg ... ,, 42,000 ,, 


The oldest of these works originally used the wet 
process, but abandoned it in favour of the dry 
process, 

Austria-Hungary.—All cement works here are 
working on the dry process. The raw materials at 
hand are hard limestone and shale. Among the 
more prominent can be mentioned Perlmoos b. Kuf- 
stein ; Radotiner Cement Fabrik, Prague; ‘‘Podol,” 
Prague ; Kirchdorfer Cement Fabrik, Linz; Ge- 
briider Leubel, Gartenau, Salzburg; Ledeczer 
Cement Fabrik, Styria. 

Switzerland.—It is likewise the dry process which 
is exclusively used here. The following works may 
be mentioned: Aarau; Zur Linden ; St. Sulpice ; 
Neufchatel ; Liestal, near Basle. 

Russia.—The two Polish and four of the strictly 
Russian works use the washmill process, but one of 
the latter, ‘‘ Portkunda,” is at the present time ex- 
tending the works, and for this extension is adopt- 
ing the dry process. A fifth works, at Novorossisk, 
in the Caucasus, manufactures ‘‘ natural Portland 
cement,” and the shale, which forms the raw 
material, is treated by the dry process. 

Belgium.—The two works at Antwerp and the 
works at Cronfestu are using the washmill process, 
whereas all the works about Tournay which manu- 
facture ‘natural Portland cement,” work on the 
dry process. 

France.—The cement industry has its centre in 
the neighbourhood of Boulogne-sur-Mer, where all 
the works are formed after the English style, using 
the washmill process, with the exception of the 
Société Anonyme des Ciments de Pernes, whose 
works, built in 1891, are working entirely on the 
dry process. In Central France, Département de 
Yonne, where the manufacture of Portland cement 
is in progress of superseding the manufacture of 
Roman cement, a large works belonging to Messrs. 
Quillot Fréres is working on the dry process, and 
several of the smaller Roman cement works have 
commenced to alter their works in the same direc- 
tion. In the south of France only one works is 
as yet to be found, namely, Romain Boyer et Cie., 
at Marseilles, and this is working on the dry 
process. 

Sweden.—Twenty years ago hardly any Portland 
cement was used ; there are now several works: 
Skaanska Cement Aktiebolaget, Malmé, having an 
old works at Lomma, working partly on the wash- 
mill process and partly dry, and a new works at 
Limhamn working on the dry process. Oclands 
Cement Aktiebolag, and Visby Cement-Fabrik, 
both of which originally worked on the wet 
process, have abandoned it in favour of the 
dry process. Hellekis Portland Cement Fabrik, 
just started, is also working on the dry process. 
The aggregate production of cement in Sweden now 
amounts to about 75,000 tons per annum, a figure 





which considerably exceeds that of the annual con- 
sumption within the country itself, 

Norway.—Only one cement works is as yet built; 
this belongs to the Christiania Cement Aktiebolag. 
The dry process is here used. 

Denmark.—The two old works ‘* Dania” and 
‘*Cimbria” are working on the washmill process, 
whereas the new works, Aalborg Portland Cement 
Fabrik, of which further particulars will be given 
later on, is working on the dry process. ‘‘Cimbria” 
is also at present altering the method into a dry 
process. 

It will be seen from the above that the dry pro- 
cess is not a new and untried project, but an estab- 
lished method which, in many places to a great 
extent, has superseded the washmill process. 
As already pointed out, the dry process is well 
defined by the grinding together of the raw 
materials in a dry state. The most important 
point in the manufacture of Portland cement, and 
on which the good quality of the cement is largely 
dependent, is the very fine pulverisation, and the 
most intimate mixing of the two constituents, the 
calcareous and the argillaceous substance, and the 
question may here be put : 

Can as great accuracy in respect of fine pulveri- 
sation, and of even and intimate mixing of the two 
constituents, be attained by the dry process as by 
the washmill process ? 

Indirectly this question is answered in the aftir- 
mative by pointing to the extent to which excellent 
and universally recognised cement is produced by 
this process. But in order to further elucidate this 
question, there may be briefly mentioned the ad- 
vantages and disadvantages which the two processes 
offer in this respect. By the wet process the chalk 
and clay are thrown into the washmills in quantities 
which are checked by weighing them in barrow or 
truck loads. Even supposing that the chalk and 
clay always contain the same percentage of moisture 
and of impurities, the time in which the dissolu- 
tion into particles of sufficient fineness is completed 
will not always be the same, and the stream of 
slurry going away from the washmill must conse- 
quently be varying in respect of the ratio of chalk 
and of clay suspended in the water. In those 
works where the slurry is made up with large 
quantities of water, and run into large settling 
backs, the slurry will be mixed, and this fault 
partly avoided, but where the slurry is made with 
the smallest possible quantity of water, and the 
thick slurry, after passing through the wet mills, 
is pumped direct on to the drying floors, the homo- 
geneity of the dried slurry is not sufficiently in- 
sured. On the other hand, the settling in backs 
will, on account of the difference in specific gravity 
of chalk and clay, and still more on account of the 
difference in size of the particles, give rise to a 
separation. To avoid this, a complete system of 
pipes or open conduits distributing the slurry 
evenly to all parts of the backs is generally used, 
but on examination of the dried slurry from such 
backs, it will very often be found to consist of 
lighter and darker layers, the lightest being almost 
entirely formed by coarse particles of chalk. 

By the dry process it is not difficult to obtain an 
absolutely accurate mixture and even distribution 
of the two constituents ; the difficulty here is rather 
to get the stuff pulverised to a sufficient fineness, 
but this is, of course, only a matter of care and of 
good mechanical appliances, and it is easily over- 
come, especially with softer materials, such as clay, 
chalk, or marl, which in their perfectly dry state 
are extremely friable. Where the materials are 
hard, such as limestone rock, shale, slate, &c., the 
washmill process is generally not available at all, so 
that in this case there is nothing else to do but to 
use the greatest care and the best mechanical 
appliances in the dry grinding, and very excellent 
results can be attained by the aid of these two 
factors. 

In connection with the dry process, the most 
perfect system of sifting of the pulverised raw 
materials can be comparatively easily carried out, 
but in the wet process no such means can be 
adopted to insure perfect fine pulverisation. 

The writer will. now proceed to mention the 
various stages of manufacture in the dry process. 

(To be continued.) 





STANDARD SIX-WHEEL TRUCK FOR NEW 
YORK CENTRAL RAILROAD. 

Tue continued increase in the weight of cars has 

led to the substitution on American railway lines, in 

many cases, of six-wheel trucks for the four-wheel 
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bogies formerly in use, and our illustrations on this | asin a four-wheel truck. This bearing is supported on 
page show the standard form of six-wheel truck in use | a short timber beam, as shown in Figs. 1 and 2. The 
on the New York Central Railroad. As will be seen| ends of this girder are carried on two wrought-iron 
from our engravings, timber has been largely adopted. | trusses, as shown in Figs, 1,2, and 4. The ends of 
The weight of the car comes on a central pin bearing | these trasses rest on timber beams extending right 


across the truck, and having their ends supported on 
plate springs carried in stirrups attached to the fraine 
of the truck. This frame is supported by means of 
spiral springs on equalising levers, as shown in Fig. 1. 
These springs are placed nearer to the end axles of the 
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THE “TRUSTY” PORTABLE OIL ENGINE. 


CONSTRUCTED BY 


MESSRS. 





truck than to the middle axle, and consequently they 
transfer nearly two-thirds of their load to the end 
axles and about one-third to the middle one, so that all 
the axles are approximately equally loaded, though, 
as will be seen from the dimensions marked on the 
engravings, the central axle carries slightly the greater 
amount. The car body is protected from side swaying 
by side supports as shown in Fig. 2. The brake gear 
has been so designed that the pressure is equally 
divided amongst the wheels. The top of the main 
brake lever is attached to a link connecting it to the 
brake piston. The lower end of this lever is connected 
to a link operating the blocks of the leading axle, 
whilst its centre is coupled to a second link curved to 
pass the middle axle, as shown in Fig 3, and which 
operates the brake blocks on the other two wheels. It 
will easily be understood that two-thirds of the brake 
pressure goes through this curved link, whilst the 
remaining one-third goes to the blocks on the leading 
wheels, 





SLIDING-BOTTOM GONDOLA CAR. 

Tue Ensign Manufacturing Company, of Hunting- 
don, West Virginia, showed at Chicago a sliding- 
bottom gondola car, which we illustrate on page 707. 
A special feature in this car is the introduction of 
sliding doors, while at the same time all the elements 
of a plain rane car are presented, for the trans- 
portation of lumber and other freight ; the arrange- 
ment is specially intended to furnish a rapid means of 
discharging coal, ballast, or other materials through 
the bottom of the car, without in any way impairing 
its strength. 

By this construction is accomplished the same result 
as is attained in the usual hinged or drop doors, ordi- 
narily applied to gondola cars, and, it is claimed, at 
about one-half the cost of such hinged or drop doors. 
The sliding doors are very secure, less liable to get out 
of order, and a car so equipped has, it is claimed, 
elements of strength not attainable in gondola cars 
constructed with hinged or drop doors. 

The capacity of this car is 30 tons; its length over 








end sills is 36 ft., the width over side sills 8 ft., and 
the weight is 25,800 lb. The body of the car is con- 
structed with side sills 5 in. by 9 in. ; intermediate 
sills 4 in. by 9 in. ; centre sills 4 in. by 9 in.; and 
with end sills 8 in. by 9 in. ; size of bolsters, 6 in. by 


16 in. The timber of which the sills, sides, ends, and 
flooring are made is Georgia pine, and the rest of the 
framing is West Virginia white oak. The size of 
opening of the doors is 1 ft. 74 in. wide by 6 ft. 53 in. 


long. 

The intermediate sills are placed nearer the outside 
than in ordinary cars, to afford the necessary width of 
openings for the sliding doors. Upon inspection of the 
engravings, it will be observed that these sliding doors 
accomplish the same ends as are secured in the use of 
hinged or drop doors, and that, without dispensing 
with the use of any of the truss rods or otherwise im- 
pairing the strength of the car, they reduce the cost of 
maintenance and add to its durability. 

The trussing consists of four longitudinal truss rods, 
1} in. in diameter, with turnbuckles and forged collars 
to prevent the struts from creeping; there are also 
two side truss rods, ? in. in diameter, which maintain 
the side boards in line. The wheels are of the double- 
plate pattern, 33 in. in diameter, and weighing 600 lb. 
each, of cast-iron, made in Canda contracting chills. 





‘* TRUSTY” PORTABLE OIL ENGINE. 

Tue illustration on the present page shows the 
‘* Trusty ” portable oil engine, with patent water-cool- 
ing apparatus. The engine proper is fixed upon two 
wrought-iron girders placed lengthways on the main 
wrought-iron framing, this framing being of consider- 
able width and wp proportional to the engine, so 
as to get over the difficulty of the wobbling motion 
which the four-cycle engine has a tendency to set up. 

In the front end, between the girders, the oil tank is 
placed, holding a two or three days’ supplyof fuel. This 
construction allows the engine to stand at a fair height 
from the ground, and so have a command of its work. 
The exhaust pipe s between the girders to the 
back end, whe it rises vertically into a chimney 
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placed at one end of an oblong tank. This tank is 
above, and extends practically the length of the 
engine. In it are trays or shelves, over which the 
cooling water is pumped, and over which a strong 
current of cold air is created by the action of the ex- 
haust in the chimney, the exhaust acting in this re- 
spect in the same manner as the blast-pipe of the steam 
engine. Many advantages are claimed for the over- 
head tank, such as having all above board and acces- 
sible, keeping the cooling water well away from the 
heat of the exhaust, preventing any oil or dirt getting 
into it, as might a if it were placed in the framing 
under the engine. The tank is in the best position for 
the cooling water to give off its heat to the atmosphere, 
and it also forms a partial cover to the engine. The 
engine itself is of the now well-known “‘ Trusty” type, 
constructed by Messrs. Weyman and Hitchcock, 
Limited, Guildford. 





THE NEW SPANISH BELTED CRUISERS. 
(Continued from page 647.) 

ConTINUING our illustrations of the six new Spanish 
armoured cruisers of the Infanta Maria Teresa type, 
we give this week elevations and sections of the main 
propelling engines, in ——-, to the general 
arrangements already published. Figs. 13 and 14, on 
page 714, are respectively front and end elevations of 
one of the twin engines of the triple-compound type. 
Fig. 15, on the two-page plate, is a longitudinal section, 
while Fig. 16, on page 715, is a cross-section through 
the low-pressure cylinder. The latter two illustra- 
tions (Figs. 15 and 16) are exactly twice the scale of 
the former two (Figs. 13 and 14). 

This machinery was designed by Mr. James M‘Kechnie, 
the engineering manager of the works, to develop, 
under forced draught, 13,500 horse-power, giving the 
ship a speed of 20 knots, and, as we shall show, this 
anticipation was exceeded by the results. The dia- 
meters of the cylinders are—high-pressure 42 in., 
intermediate-pressure 62 in., low-pressure 92 in., the 
stroke in each case a 46 in. The cylinders are 
fitted throughout with Whitworth’s fluid compressed 
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steel liners. The cylinder covers, pistons, and steam 
chest doors are all of cast steel. The wangreueee 
cylinders are fitted with piston valves, and the inter- 
mediate and low pressure with valves of the ordinary 
flat-faced ported type (Fig. 15). The piston-rods, 
which are 73 in. in diameter, are of Siemens- Martin 
steel, as are also all the forgings. The ne 
rods are fitted with Beldam’s patent packing, the pack- 
ing for the intermediate and low pressure having been 
supplied by the Combination Metallic Packing Com- 
pany. The crankshafts, which were supplied by Sir 
Joseph Whitworth and Co., Manchester, and Messrs. 
Cammell, Sheffield, are of the ordinary three-throw 
type, being made of best steel, the external diameter 
being 164 in. The thrust-blocks and collars are of 
cast steel, the latter being of the horseshoe shape and 
lined with magnolia metal. For each engine there are 
four lengths of straight shafting, which was supplied 
rough turned by Messrs. John Brown and Co., Shef- 
field, and finished in the Astilleros del Nervion. 


propeller shafting being 153in. The two propellers are 
three-bladed, and were cast in the Astilleros of Stone’s 
patent No. 3 bronze, the bosses and tail-pieces being of 
gun-metal, and the blades fixed by bolts of Stone’s 
bronze in the usual manner. The propellers have a 
diameter of 16 ft. 5in. and 20 ft. 6in. pitch, the 
expanded surface being 73 ft. The drawings of these 
propellers we shall reproduce in a later issue. 

The main steam pipes are 18 in. in diameter, and are 
all of copper, the sheets having been brazed and 
wrought up in the coppersmithy. The reversing gear 
is of the ordinary all-round type, both hand and steam 
gear being provided. The main surface condensers, 
which are 10 ft. 8 in. long, are made entirely of brass, 
having a total surface of 14,600 square feet. Each con- 
denser carries over 5000 brass tubes 10ft. Sin. long by 
fin. in diameter. The circulating pumps are driven 
by a separate engine, while the air pumps are driven 
from the low-pressure engine crosshead. In each 
engine-room there is a 100-gallon Kirkaldy’s distiller— 
each with its circulating pump—as also an evaporator 
on Weir’s system, 5 ft. by 4 ft. 3 in., with a 4-in. 
cylinder feed pump. The exhaust steam from the 
auxiliary machinery is carried into two auxiliary 
condensers 8 ft. long by 2 ft. 10 in. in diameter—one 
in each engine-room—each condenser being provided 
with its own air and circulating pumps worked by 
entirely independent engines. These, like the main 
condenser, are made entirely of brass, and each con- 
tains about 700 tubes, having a total cooling surface of 
900 square feet, There are two main feed pumps— 
Weir's system—one in each engine-room, which have 
steam cylinders 15 in. in diameter and pump 114 in. in 
diameter by 27 in. stroke. 

In a situation convenient to the engine-room an 
engineer’s workshop has been erected, and fully pro- 
vided with all the requisite machines, tools, and grind- 
stones, 

The entire ship, including engine and boiler rooms, 
torpedo - rooms, magazines, &c., is lighted up by 
electricity, there being in all 450 lamps, as well as 
three powerful search-lights. The engines and dy- 
namos, &o., were supplied by the Brush Electrical 
Engineering Company, and fitted up on board by the 
Astilleros electrical engineering stafh 

Steam is supplied by four double-ended boilers 
15 ft. 3 in, in diameter by 16 ft. 3 in. long, and two 
single-ended boilers 15 ft. 3 in. in diameter by 10 ft. 6 in. 
in length, and working at a pressure of 150 lb. per 
square inch, the test pressure being 250 lb. There are 
two funnels 9 ft. in diameter, the height from dead- 
plate to top of funnel being 69 ft. Following out the 
usual plan, to provide greater safety, the boilers are 
— in two separate compartments, the bunkers 

eing run along each side in the usual way. There are 
in all 40 Purves patent boiler flues, 6 ft. 6 in. long and 
having a mean diameter of 2 ft, 3 in., which were sup- 
plied by Messrs. Brown, ef Sheffield. The double- 
ended boiler tubes are 6 ft. 3 in. by 24 in., the 
single-ended boiler-tubes being 6ft. 9in. by 24 in. 
The length between tube-plates in the case of the 
double-ended boilers is 6 ft. 3 in., and in the case of 
the single-ended boilers 6 ft. 9in. The tubes were 
supplied by Messrs, Richmond, Glasgow. The total 
boiler surfaces are: Grate, 845 square feet; tube, 
22,270 square feet ; heating, 25,920 square feet. For 
supplying steam to the electric light and steering gear 
engines, there are two auxiliary bo:lers on the protective 
deck forward 8 ft. 104 in. long by 7 ft. 9 in. in dia- 
meter, with a duplex feed pump on the Worthington 
system. This pump has steam cylinders 4? in. in dia- 
meter, and water plungers 23 in, in diameter by 5 in. 
stroke. These several boilers we shall illustrate in a 
subsequent issue. The usual stokehold arrangements 
for running under forced draught have been fitted, 
there being nine fans, Each is driven by an indepen- 
dent single-acting engine with a cylinder 7 in. in dia- 
meter by 5in. stroke. The diameter of fans is 5 ft. 6 in. 
There are four ash-hoisting engines, having two 4}-in. 
cylinders by 54 in. stroke, and efficient means have 
been provided for handling the ash buckets under 
forced draught. There are also two fans for ventilating 


The|. 
diameter of the intermediate shafting is 15} in., that of wi 





the ship, one forward and one aft. The cylinders are 
4} in. in diameter by 34 in. stroke, and the fans are 
39 in. in diameter. 

Since the opening of the establishment the supervi- 
sion, on behalf of the Government, of the construction 
of both ship and engines has been under the direction 
of Don Benito de Alzola, one of the most experienced 
naval architects in the service. He has been largely 
instrumental in bringing about that good feeling 
between the Englishmen and Spaniards which was 
absolutely essential to insure harmonious and satisfac- 
tory working. 

(To be continued.) 





EARLY AMERICAN LOCOMOTIVES 
AND CARS. 


AurHoucH we have placed before our readers 
numerous examples of old rolling stock taken from 
the magnificent display in the Transportation Build- 
of the Chicago Exhibition, we have by no means 
exhausted this subject. This week, on page 718, we 
give an illustration of the ‘‘John Bull” locomotive 
and train, taken from an old view that was evidently 
not drawn by an engineer. Fig. 1 shows both loco- 
motive and train. This illustration is taken from a 
curious old print of the first (?) American railway 
train as it appeared ready for starting on the 
Mohawk and Hudson Railway, the first part of the 
New York Central Railway from Albany to Schenec- 
tady, about July 31, 1832, executed at the time on 
black paper by a Mr. Brown, of Philadelphia, and 
lithographed from a photograph of the original picture 
in possession of the Connecticut Historical Society. To 
this quaint old picture are attached particulars relat- 
ing to the engine of the train. 


For cost and charges as per invoice of 
locomotive engine per ship Mary 
Howland from Liverpool me 

Customs fee aes Sas 

Preght tills... sk. a 

Paid for weighing ‘‘ John Bull ” 

— to Albany per schooner 
Eclipse, November 12, 1831... ee 

W. and J. Brown and Co., Liverpool, 
for four wheels and two axles eA 

Customs fees for extra wheel, De- 
cember 28, 1831 = 201.50 


Total 5855.63 


The history of the locomotive dates back toa period 
when locomotion by steam was in the earliest age of 
experimentalism. For several years previous to 1830 
experiments, attended with more or less success, had 
been made in England with locomotives to be pro- 

elled by steam. In 1830 the ‘‘ Planet,” constructed 
cy George Stephenson, was the best example of a 
machine of this character, and after witnessing a trial 
of its powers in 1830, Mr. Robert L. Stevens, the 
founder of the Camden and Amboy Railroad, placed 
an order with Stephenson to build an engine on the 
same lines for shipment to America. is engine, 
christened ‘‘ John Bull” after its arrival in that country, 
was completed in May, 1831, and shipped to Philadel- 
phia, where it arrived in August of thesame year. It 
was then transhipped to Bordentown. The boiler 
and cylinders were in place, but the other component 
rts were packed in boxes, and it was with the utmost 
ifficulty that they could be put together and adjusted 
by mechanics who had never before seen a piece of 
mechanism of asimilar character. 

The original weight of the engine was about 10 tons. 
The boiler was 13 ft. long and 3 ft. 6 in. in diameter. 
The cylinders were 9 in. by 20in. There were four 
driving wheels 4 ft. 6 in. in diameter, made with cast- 
iron hubs and wooden spokes and felloes, The tyres 
were of wrought iron, fin. thick, and the depth of 
flange was 14 in. The original gauge was 5ft. The 
interior arrangements were primitive in the extreme, 
and the handling of the levers used in starting or re- 
versing involved a considerable amount of hard work 
on the engineer. When the engine had finally been 
successfully articulated and placed upon the track laid 
for the experiment, the boiler was pumped full of 
water from a hogshead, a fire of pine wood was lighted 
in the furnace, and at an indication of 30 lb. steam 
pressure, the engineer, nervous with excitement, 
opened the throttle, and the locomotive moved over the 
rails. Several other trials were subsequently made 
with equal success, and the locomotive was taken apart 
again, modifications made here and there, a tender 
improvised, and it was held in readiness to await the 
completion of the railroad. 

Between 1831 and 1836 the ‘‘ John Bull” underwent 
considerable modification, as changes suggested them- 
selves to the watchful eyes of the American mechanics, 
and in the latter year the engine was in active service 
on the Camden and Amboy Road, just as she appears 
to-day (see page 104 of our last volume). During the 
more than half-century of life the sturdy old machine 
suffered many vicissitudes. After years of admirable 
service, the modern machinist succeeded in producing 
improvements which relegated the old engine to the 
side track in Bordentown for a number of years. In 
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1876 it was rescued from the oblivion which was en- 
veloping it in the quiet Jersey town, and exhibited at 
the Philadelphia Centennial, where it attracted much 
attention. Its next public appearance was at the 
Chicago Exposition of Railway Appliances in 1883 
and then being presented to the United States Govern. 
ment by the Pennsylvania Railroad Company, it has 
since been a notable feature of the world of curiosities 
collected in the National Museum at Washington. 
The Pennsylvania Railroad Company, through Mr. 
Theo. N. Ely, Chief of Motive Power, who has charge 
of the company’s exhibit, borrowed it from its present 
owners to place it on exhibition at the company’s 
building at the World’s Columbian Exposition. 

One of the most notable features of the “ John 
Bull” is the pilot, commonly known as the cow- 
catcher. As originally constructed in England there 
was no pilot attached; but when the engine was 
placed in service on the Camden and Amboy Road, it 
was found absolutely necessary to provide a pilot in 
order to assist the machine in taking curves. 

Mr. Stevens set himself the task of planning one, and 
although it was a crude and awkward affair, it served 
the purpose. The first pilot was a frame made of oak, 
8ft. by 4 ft., pinned together at the corners. Under 
the forward end were a pair of wheels 26 in. in dia- 
meter, while the other end was fastened to an extension 
of the axle outside of the forward driving wheels, as 
it was found that a play of about 1 in. on each side of 
the pedestal of the front wheels was necessary in order 
to get around the curves. At first it required a cen- 
siderable pile of stones to hold the pilot down to its 
work, and even then it is a matter of tradition that it 
had a pernicious habit of getting off the track on very 
slight provocation. When the engine was to be turned 
the pilot had to be removed, as the turntables of that 
day were too short to accommodate it. The pilot 
which now adorns the front of the ‘“‘ John Bull” is a 
somewhat less cumbersome modification of the one 
first constructed by Stevens. 

Wood was the original fuel used, but the furnace 
has been changed now for coal. The inclosed tender 
contains a storage capacity for about 2200 lb. of coal, 
and a tank holding 1500 gallons of water. The water 
is sufficient for a run of 30 miles, and the coal will last 
through 90 miles. The curious contrivance, resemblin 
a poke bonnet, which surmounts the tender, was caliel 
the ‘‘ gig-top.” Init sat the forward brakesman, who not 
only kept a sharp look-out for other trains approached 
on the same track, but signalled to the rear brakesman 
when occasion required, and worked the brakes on the 
locomotive and tender by a long lever which extended 
up between his knees. There was no bell cord nor gong 
on the locomotive, so all communication between engi- 
neer and brakesman was by word of mouth. All 
these original features are retained in the restored 
engine. 

The Old Passenger Coaches.—Hardly less unique 
than the locomotive itself are the passenger coaches of 
this historic train. Some 25 years ago a farmer near 
South Amboy bought one of the discarded coaches of 
the old Camden and Amboy Railroad. He removed it 
from its trucks, and, planting it on posts in the ground, 
converted it into a chicken coop. It served in this 
capacity until a few months ago, when a representative 
of the Pennsylvania Railroad, looking for relics, 
happened upon it, and entered into negotiations for its 
purchase. The thrifty farmer, realising that lapse of 
time had endowed his hennery with increased value, 
demanded a price which represented compound interest 
on the original purchase money; but the matter was 
adjusted, and the passenger coach of 50 years ago trans- 
formed into a chicken coop, is once more fixed upon its 
trucks, and went to Chicago as part of the ‘“ John 
Bull” train, After its recovery the coach was re- 
fitted and re-upholstered, so that it appears now in all 
the pristine glory of its palmy days. The history of 
the other coach is not quite soromantic. It was found 
some years ago in a lumber yard in a NewJersey town 
among a mass of rubbish, and quietly tucked away in 
the Meadows shops by a far-sighted official of the com- 
pany, who foresaw that just such an occasion as this 
would bring it into requisition some day. 

Fig. 2shows the form of the passenger railway car 
‘* Victory.” It was one of the first built with trucks, 
and ran for some time between the business part of 
the city of Philadelphia and the ferry over the Schuyl- 
kill River, which was employed until the railway 
bridge was constructed. This example is especially 
interesting, because it illustrates how quickly the early . 
American railroad engineers abandoned the traditions 
of former originators with road carriages, and which 
still exist in the wooden rolling stock of English rail- 
ways. Figs. 3and 4 show forms of cars used on the 
Portage Railroad 1835, 1836. Fig. 8 is a four-wheeled 
passenger vehicle with central door and longitudinal 
seats, affording a minimum amount of accommodation 
and a maximum of discomfort. It is provided with a 
hand-worked brake on one pair of wheels, as also is 
the freight car, of about the same date (Fig. 4). 
Fig. 5 illustrates American rolling stock of a much 
more modern date (1848). It represents a freight and 
passenger car, both on eight wheels, arranged in two 
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turning trucks; the baggage car is provided with 
sliding doors, and the passenger car, though severely 
simple, is on the lines of the modern vehicle. 





MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE EpritTor or ENGINEERING. 

S1r,—I rarely see ENGINEERING, but I happened to see 
it yesterday, and to notice several references to an article 
in the United Service Magazine on the employment of 
Royal Engineer officers. : 

As the several writers who refer to that article make 
in some cases a partial use of it, I venture to send you 
this letter. The pa drift of the article (so far as it 
views the matter from the point of view of the efficiency 
of the organisation for the execution of barrack works) is 
that the Royal Engineer Department is wastefully and 
detrimentally over-centralised, and that there is a good 
deal too much “‘ figure-head ” responsibility, even of local 
officers ; that this is partly due to the insufficient training 
cf local officers; that it is necessary to the efficient and 
economical conduct of barrack works that there should 
be further decentralisation, and that all nominal respon- 
sibility which is not real responsibility should cease; 
hence that either (1) Royal Engineer officers should have 
a longer training as subalterns on barrack works, and 
that more officers should be employed on those works at 
all times ; or (2) that the works should be carried out by 
a competent permanent department ; that the officials of 
this department should be obtained from the same, ur as 
good, sowrees as are the Royal Engineers, and undergo the 
same, or as good, training, having reaard to morale, status, 
and soundness and scope of elementary educati i 

From this it is, in my judgment, a far cry to the glori- 
fication of the *‘ Assistant Surveyor ” and the “‘ Sanitary 
Engineer” who write to you. 

The latter designation may be adopted by any one who 
has a knowledge of the latest sanitary jargon and the 
latest pattern sheets of the makers of sanitary fittings, 

atent traps, and such-like, although his work shows that 
[ fails to grasp the elementary principles on which all 
drainage depends, or to discriminate in the application of 
the various types to suitable cases. 

I doubt very much whether there are any principles 
involved in sanitary engineering which require a specialised 
branch to deal with or apply them; a maker of sanitary 
fittings is one thing, but a sanitary engineer is, or ought 
to be, another. 

Specialisation has its advantages, and a certain amount 
of specialisation is necessary, having regard to the aver- 
age capacity of individuals; but I remember well a speech 
of Sir Lintorn Simmons to the cadets at Woolwich, in 
which he said that a Royal Engineer officer to be efficient 
must acquire, and, from the habit of dealing with a 
variety of subjects, ought to acquire, the power of grasp- 
ing the essential principles of each subject, and that such 
a grasp would inevitably tell upon his work. 

That numbers of Royal be officers have proved 
the truth of this remark I need not point out to any well- 
— and fair-minded person, whether in England or 

ndia. 

To the fair-minded and well-informed, however, the 
= who signs himself ‘* Assistant Surveyor ” does not 

elong. 

You will see that in order to confute in an effective 
manner the several instances of inefficiency of Royal 
Engineer officers alleged by him, a man must give a good 
clue to his identity, and this would be a very foolish 
thing for an officer to do, if he were still serving—the 
regulations being as they are; it is, at all events, safe to 
say that the average Royal Engineer officer is better 
qualified by education and experience to carry out the 
survey of a piece of country than the average assistant 
surveyor, and that if the case he a is correctly 
stated, it is exceptional and proves nothing. 

I also say, without fear of effective contradiction, 
that “‘Assistant Surveyor” misstates matters when he says 
that the civilians do most of the work of the department ; 
outside the War Office, at all events (I know nothing 
much of the inside), the military foremen of works do by 
far the greater part of the work. I allow they are more 
numerous than the civilian foremen and surveyors, that 
much of the work is in repairs, and the requisite esti- 
mates and measurements. 

I avoided all personal and invidious comparisons in my 
paper in the United Service Magazine, and spoke of the 
system, and here, too, I give only general replies which in- 
volve nothing personal or invidious, as between officers 
and soldiers and civilian employés, 

You will see that the public press is not a place in 
which it is possible to discuss such matters, because one 
side has its mouth shut. 

For the same reason I will not make any comparison 
between ‘‘military foremen of works ” and “assistant 
surveyors,” though such considerations are essential to a 
full understanding of the question: 

I know nothing of architects except what one of them 
told me himself about his own profession, and what I 
know of the doings of some persons who I suppose would 
call themselves engineers, architects, or clerks of the 
works, according to the nature of the office they were en- 
deavouring to fill, but I would insist on the importance 
of the requirements for officials of a barrack department 
which I have indicated in italics in this letter. 

I have not commented on the disagreeable tone of the 
letter of ‘‘ An Inquiring M.I.C.E.,” but his representa- 
tion of the Royal Engineers as a body of men sticking to 
posts they are not fitted to hold for the sake of the spoils 
of office isa ag misrepresentation, as is his remark 
that “one of their number has been obliged to allow in 
the United Service Magazine that their position is unten- 
able ;” I certainly did not write that article in the con- 








sciousness that any one had been attacking the Royal 
Engineer Department or the Royal Engineers either. 

Royal Engineer officers do the barrack works because 
the works are part of their duties, and are by no means 
so generally anxiously to get into the “‘ Royal Engineer 
Department” as “MIC. .” supposes. 

On the other hand, I do not doubt that when a really 
suitable Engineer officer is selected for a civil post, many 
envious civilians Jess suitable for the post decry the 
grasping Engineers. As to India, I am far from believing 
that our work on the public works, carried on under very 
different conditions as to training, responsibility, and 
exercise of power from the barrack work at home, is 
inferior to anybody’s. 

Your obedient servant, 
THE WRITER OF THE ARTICLE IN THE 
**UnitreD SERVICE MaGazinz.” 





To THE Eprror or ENGINEERING. 

Srz,—As the relative strength of officers to men in the 
Royal Engineers has been mentioned in this corre- 
spondence, I thought it would not be uninteresting to your 
readers to know the exact a of the corps of Royal 
Engineers, officers and men. have taken my figures 
from the Army Estimates for 1894-5, pages 6and 9. The 
figures give the strength, therefore, for the current finan- 
cial year. Table A, subjoined, states the exact numbers : 


TABLE A. 
Non-Commis- 
Officers. sioned Officers 


and Men. 
Great Britain and Colonies 588 6635 
India... ne Bea ds 350 3 
Total aha eas 938 6638 


This gives about one officer to every seven men. 


For comparison I should now like to give the ratios be- 
tween officers and men in the other corps and regiments 
of the Army. It would, perhaps, take too much space to 
place before your readers the exact numbers for each 
corps, as shown in Table A. I have worked out the 
numbers, and any one caring to check my ratios can do so 
by consulting Army Estimates 1894-5. Table B, sub- 
joined, gives ratios as worked out from the authority 


quoted : 
TABLE B, 
Royal Engineers ... 1 officer to 7 men 
» _ Artillery... ““ 1 ‘a yar 
Cavalry on ate pee 1 od 7. 
Infantry... <0 aia 1 an SB us 


These ratios are as close as can possibly be calculated 
for round numbers without going into fractions. It is on 
the face of it strange that one scientific corps can do with 
a normal number of officers, and the other requires an 
abnormal and much greater number. But when one has 
read the valuable letters on the subject in your influential 
journal, the mystery vanishes, and we find that we are 
drawing our professional commanders from the corps of 
Royal Engineers. This may be a good thing for the 
commanders ; is it good for the commanded, or the long- 
suffering B. P.? I think not. 
I remain, &c, 
Ap Rem, 





To THE EpiToR oF ENGINEERING. 
Srr,—With regard to the work not connected with the 
Army which is performed by officers of the Royal Engi- 
neers, I think, on reconsideration, that the attack would 
be answered more effectively and satisfactorily if under- 
taken by some officer who possesses personal experience 
in such work, rather than by one who performed nothing 
but Army work during his 23 years’ service. 

T cannot, however, refrain from criticising the cowardly 
spirit in which this correspondence has been conducted 
on the part of the attack, which appears to be mainly 
actuated by feelings of intense jealousy. 

Most of the letters bear this construction on the face 
of them. The writers, therefore, must belong to that 
great class labelled failures, for a civil engineer who 

ards 1000/. a year as a “‘fat appointment” must be 
a failure. The successes have incomes of tive figures, and 
are far too well occupied to find time to bestow on a 
petty paper warfare. If there were any real bottom to this 
agitation, cases would be cited galore, and questions asked 
in Parliament. Nothing of the kind occurs. The letters 
are usually full of vague but offensive generalisations, and 
when cases are cited they are ridiculously inconsequential. 
Failures occur in every profession, but a small percentage 
proves nothing. The fall of the Tay Bridge did not 
show the general inefficiency of British civil engineers. 
A collision at sea does not prove that Englishmen are bad 
sailors. It is really wonderful to find that a paper of high 
standing should print many of the remarks which have 
recently appeared in ENGINEERING in this anonymous 
correspondence. In former times, certainly within the 
century, such publications concerning a regiment in Her 
Majesty’s service would have produced a very consider- 
able number of personal encounters between the officers 
and the writers, whose names would have been forced 
from the editor ; and even at the present day nothing of 
the kind could be done in any other country but England 
without entailing very unpleasant consequences to those 
concerned in promulgating the exceedingly offensive re- 
marks made by me of your correspondents. It aos 
however, that in free and enlightened England any 
amount of anonymous scurrility may be published by a 
leading journal with perfect sang froid, as if the officers 
of a regiment were a herd of sheep or cattle for any cur 
to bark at from the far side of the hedge and at a safe 
distance. 
‘Alma Mater,” in his letter which you published 








recently, wrote, ‘lamentable disasters, such as Isandl- 
wana, have occ through incompetent officers taking 
command.” This sentence carries by implication two 
falsehoods: one that the late Colonel Durnford, R.E., 
was an incompetent officer; the other that Isandlwana 
was lost through any act of his. At Rorke’s Drift, 
immediately afterwards, Lieutenant Chard, R.E., as 
senior officer present, conducted the defence. 


** Incompetent ” in war ! 

Thus ‘* Alma Mater” filches our good name, 
Robs us of that which not enriches him, 
And makes us poor indeed. 


Yours truly, 
J.T. BUcKNILL. 

P.S.—If the accuracy of your correspondents can be 
gauged by the manner in which they distort the evident 
estan. | of words, the value of their strictures must 
approach a vanishing quantity. Thus, my contention 
that an early selection for military and for non-military 
peers sp increased efficiency, has been falsely con- 
verted into an argument that ‘‘a Royal Engineer officer 
who, under the present system, has done no actual 
soldiering for years, would at any moment, if called upon, 
perform such duties better because of his employment in 
the meantime in a civil capacity.” Certainly my words 
never conveyed anything of the kind; nor is it true to 
imply that anything of the kind is of frequent occurrence. 
Fortunately for the corps, H.R.H. the Commander-in- 
Chief strongly disapproves of such transfers. There have 
been notable exceptions, but the results obtained have 
usually shown how desirable it is to reduce their number 
to a minimum. 

d. F. B. 








ENGINE-ROOM COMPLEMENTS OF 
WARSHIPS. 
To THE EprTor or ENGINEERING. 

Srr,—In Enerngerine of May 18, page 661, a letter 
appears by a naval engineer, signed ‘* Impartial,” which 
has proved everything that I intended to prove: (1) 
That the artiticer is not the finished article he and others 
interested would have us believe. (2) That a good chief 
stoker is worth two indifferent artificers. (3) That all 
the old leading stokers are gone (worse luck !), and their 
places filled by boilermakers, fitters, turners, copper- 
smiths, &c., many who have never seen a ship of war 
before, and are in no way fitted as all-round men—a very 
necessary thing in time of war. (4) Cannot conceive how 
a chief stoker can be as useful as an artificer at refitting ; 
12 years ago the foreman fitter counted me as three 
(all-round). (5) About airs—the only difference is that 
the chief stokers put on airs sometimes, the artificers 
always keep theirs on. (6) As to teaching, he says that 
the artificer or the engineer teaches the stoker ; that may 
be, but the chief stokers have something to do with the 
teaching of the green and fresh-caught artificer and 
engineer. My motive for writing that (bombastic) letter 
was to stop the holding up to ridicule and contempt the 
men who have to decide the next naval war—not engineers, 
as some would have us believe—and I think it has done its 
work well ; in fact, I thought we were to have no more of 
it, but feel glad the tone is changed for the better. 

As to position, I may inform ‘* Impartial” that I have 
held the highest position, also the highest pay, I believe, 
of any stoker in or out of Britain in the merchant service 
and on warships (chief over all), and highest pay 10 
guineas a day. I trust that will satisfy ‘‘ Impartial.” 


Curer STOKER. 
Glasgow, May 29, 1894. 





BALANCING OF LOCOMOTIVES. 
To THe Epiror or ENGINEERING. 

S1r,—I have been somewhat surprised, after reading all 
the letters which have appeared re balancing locomotives, 
that no one seems to have thought the Heilmann com- 
bination worth mentioning. 

These letters all show that the wear and tear of per- 
manent way, and of locomotives, is nearly wholly due to 
the wobbling and steam-hammer action of the locomotive 
as at present constructed, and that our railway engineers 
are striving their utmost to produce a locomotive with 
something ae a decent balance. But how is it 
that none of these engineers go to the root of the matter ? 
What they do now is simply making the best of a bad 
job by trying to balance their engines in an impossible 
way, the result being they smash up their permanent 
way and weaken their bridges. 

Now would it not revolutionise a railway company if 
all their locomotives were suddenly replaced by perfectly 
balanced 30 per cent. more economical engines? What 
would the enormous gain in reduced repairs amount to? 
Would it not far and away pay for maintenance of loco- 
motives on the Heilmann system? For has not Mr. 
Heiimann given us a locomotive which is not only per- 
fectly balanced and driven by a high-speed economical 
compound engine, but can gear its engine to the driving 
wheels within reasonable limits, and so can thus run up 
very heavy gradients with its engine running full speed ? 

Now as this locomotive has already, from what I have 
heard, shown itself from 20 to 30 per cent. more economi- 
cal in fuel than the ordinary type, engineers can have no 
objections on this ground. The only one left is extra 
complication. There is, I think, no doubt that an elec- 
trical engineer relies as much on his dynamo and motor 
to run without breaking down, as a railway engineer 
does on his engine ; and that dynamés and motors, as now 
made, are not simply a combination of copper wire, shellac, 
and string, but reliable machines. 

The whole thing is simply a matter of figures. Will the 
extra saving on permanent way and rolling stock pay for 
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the maintenance of the electric portion of these locomo- 
tives? In addition, however, we have the great advantage 
on making a new railroad of using heavier gradients, thus 
saving expensive cuttings and costly tunnels. 

I might ask, through your valuable paper, if locomotive 
and railway engineers will not go a little deeper into a 
subject which, hitherto, has received such scant attention, 
from all appearances, in England, and give some figures 
as to what they think the saving effected by a balanced 
locomotive would amount to. 

Yours, &c., 
H. CiaRKE. 

Baden, May 25, 1894. 





MASONRY DAMS. 
To THE Eprror or ENGINEERING. 

S1r,—Will you kindly allow me space in your columns 
for a brief criticism of a discussion on ‘* Impounding Reser- 
voirs,” which appears in a recent volume (vol. cxv.) of the 
Minutes of Proceedinge of the Institution of Civil 
Engineers, but more especially of that portion relating to 
the design and construction of masonry dams? The 
publication to which I refer is in many ways a useful 
addition to the literature of the subject, but I think there 
are certain matters which were not treated with all the 
precision that appears desirable. 

In a paper devoted to the design of masonry dams a 
method is proposed by which it is suggested that “trials 
may be dispensed with,” and a mathematical solution 
“* gradually arrived at.” It is difficult to see any radical 
difference here, especially as further on in the paper it is 
intimated that a certain equation “‘may be solved by 
trial.” It was claimed for this paper by a correspondent 
in the discussion, that it ‘‘ completed the consideration of 
the subject trom the analytical standpoint,” but I think 
that this claim is a somewhat exaggerated one ; and I was 
rather surprised to find that no mention was made of a 
paper by Mr. Williot, which appeared in the Genie 
Civil in 1888, and which in my opinion goes further to- 
wards a practical solution of this particular part of the 
question, than anything hitherto written. 

In the course of the discussion an empirical formula was 
given, for determining the dimensions of a dam, which 
was said to be ‘“‘applicable under all sorts of different 
conditions,” whereas, in point of fact, the formula in 
zones provides no means of varying the profile for 

fferent values of the specific gravity of the masonry—a 
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rather important factor in the upper portion of adam. It 
is a useful formula for rough estimates, but if correct for, 
say, granite or any igneous rock having a specific gravity 
of 2.80, it would be an unsafe formula for sandstone or 
limestone with a specific gravity of 2.30. 

Further on we are told that the Gilleppe dam is much 
thicker than theory would determine, thereby ‘‘ imposing 
an unnecessary additional pressure on the masonry,” but 
after all, I believe I am correct in saying that the maxi- 
mum calculated pressure in this dam is only about 64 tons 
per square foot. 

In the course of the same discussion it was stated inci- 
dentally (though the particular bearing upon the subject 
of masonry dams is not very clear) that in at least 90 per 
cent. of all the arches in the kingdom the curve of pres- 








| sure is outside the middle third of the arch, and this is 


brought forward as an argument against Rankine’s teach- 
ing that in such a case an arch would be (? might be) in a 
precarious condition; but it seems a pity that no ex- 
planation was given as to how this lamentable state 
of things was ascertained. Another suggestion is that 
the ‘‘most convenient and practical way” of deter- 
mining the average value of the modulus of elasticity of 
the masonry in arches is ‘‘by noting the settlement which 
occurred when the centres were struck.” There is 
evidently some confusion here between settlement and 
elastic deformation, and though I say nothing as to 
the convenience of the method, my experience is 
that it will not be found a very reliable one, as it is 
practically certain that something in the nature of a per- 








270K, 
manent set occurs when the centres of an arch are struck 
(see a paper by Professor Hartig in Der Civil Ingenieur, 
1893). It was also suggested that the modulus of elas- 
ticity might be obtained by noting the ‘‘rise and fall of 
arches from changes of temperature.” ‘This method 
might, no doubt, be employed to form a rough estimate 
of the coefficient of expansion (or contraction) for 
temperature, though the calculations required are rather 
unwieldy, and a straight piece of masonry would, with 
less labour, give more exact results, since the deflection is 
not exactly proportional to the length of the arch ; but I 
think it will be found rather difficult to deduce from an 
experiment of this kind any practical conclusion as to 
what the modulus of elasticity is. 

The question of the elasticity of materials seems likely 
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to play an important part in the engineering practice of 
the future, and we have already entered upon a stage 
where some of the ways and means adopted by the old- 
fashioned ‘‘ practical engineer” will soon have to be dis- 
carded. 

Another speaker recommended ‘‘ caution” in using 
Rankine’s or Bouvier’s methods for calculating the 
stresses in the outer face of a dam; but there is no real 
necessity for caution, since, if there is any error in these 
methods, it is on the safe side. 

There appears also to be a little confusion as to the 
meaning of the term ‘‘factor of safety.” This perhaps 
arises from the fact that in designing a high masonry dam 
there are really two factors of safety employed—one 
(applicable to the upper portion of the dam) represent- 
ing @ certain relation to the moment of the thrust of 
the water ; and the other (applicable to the lower portion 
of the dam) representing a certain fraction of the crushing 
strength of the masonry. The statement that the Vyrnwy 
dam possesses a “ factor of safety of 2” is therefore some- 
what indefinite, and, moreover, [ believe that it is not 
quite correct, and that this elephantine structure is 
oy in afar more stable condition than is claimed 

or it, 

Another speaker drew attention to the relative cost of 
the water impounded in the Quaker Bridge and Bear 
Valley reservoirs, and suggested ‘‘ that if an efficient dam 
could be made between such wide limits as 11. 8s. 3d. per 
million gallons and 26/. 8s. 10d. per million gallons stored, 
there must be still ample room for engineers to display 
their skill in the design and construction of storage re- 
servoirs.” I should like to mention that the cost of the 
water retained by a very celebrated masonry dam is 
about 100/. per million gallons stored, but are we to 
believe that all the engineering skill of Great George- 
street could materially alter the state of things referred 
to? It would be interesting to learn the precise connec- 
tion between the cost of a dam and the configuration of 
the country above it, for this is the principal reason why 
one reservoir contains proportionately so much more 
water than another, lt consequently supplies it at a 
cheaper rate. There is an instance of this in the Furens 
and Villar reservoirs, both formed by masonry dams of 
the same height, and not differing very much in size, 
whilst one reservoir contains 13 times as much water as 
the other. 

Practical engineers, of course, know how to sift remarks 
and statements of the kind I have referred to, but I may, 
perhaps, be doing young engineers a turn in pointing out 
7 necessity here and there of the proverbial ‘‘ grain of 
salt,” 

I am, Sir, your obedient servant, 
JARAMAR. 





CAPITAL AND LABOUR. 
To THE EprTor oF ENGINEERING. 

Srr,—In “ Subscriber’s” letter which appeared in your 
issue of April 27, he evidently does not look at my argu- 
ment re the man and the umbrella from the same point of 
view as I was doing in my letter. Of course we cannot 
tell when a man is getting abnormal profits ; but we can 
all cultivate the art of spending money to the best ad- 
vantage, and of not —— ourselves to be “ had.” 

There is a certain class of people, and this a very big 
class, who will not have a thing unless they pay a heavy 
price for it, and this, of course, creates another corre- 
spondingly big class who will impose upon them by 
adding to their already paying price another increment 
to please their foolish customers. This is the abnormal 
profit of which I spoke, which is simply passing money 
from one to another without doing any one any good. 

With regard to the luxurious man, he may or he may 
not be a “‘ giddy fool ;” as, of course, may or may not be 
the case with any man of any other class, Luxury is 
only a comparative term. he most homely live in 
luxury as compared with some others, Everything 
beyond bare food, clothing, and roof enough to keep body 
and soul together is a degree of luxury. The man, there- 
fore, who is living ‘‘ up to date,” is only availing himself 
fully of the benefits of civilisation, nothing more. 
Whether he is a “‘ giddy fool” or not is another question, 
but both will be doing good to the community in the way 
I mentioned. 

I agree with ‘‘ Subscriber ” that the working classes do 
think more of the amount and regularity of their wages 
than they do of the mercantile value of, and the chances 
of selling, the work which they produce. This is just 
where education comes in. ‘‘Subscriber” says that a 
little education is better than none at all; but I maintain 
that unless the education is in the right direction, it is 
worse than useless. A man may be educated to be a 
thief and a robber, or he may receive a highly moral 
education. In the same way he may receive any kind of 
education lying between these two extremes, which may, 
perhaps, prove beneficial, and perhsps detrimental to him. 

What I believe with regard to the School Board is 
simply this, that although the teaching has been very 
beneficial in a great many ways, yet it has done harm in 
others, by not paying enough attention to the training of 
the reasoning powers in an unbiassed direction. This also 
applies to schools and colleges of every other class. 

If the science of ethics had been made the first and most 
important subject for the past 25 or 30 years, in my 
opinion there would not have been half so much dissension 
between the classes as we are experiencing at the present 
day. The simple fact of capital and labour being at war 
og selfishness or want of moral education on both 
s1ces, 

Ethics, up to the present time, has been taught in the 
schools simply through the medium of religion, which 
never has been, or can be, much taught on account of 


One parent will not have his child brought up to the 
Church of England ritual, while another will not have 
his brought up to the Church of Rome; consequently 
religion will always remain rather a ticklish point. The 
science of ethics, however, there can be no doubt about, 
and no parent could ibly object to his child being 
thoroughly trained in this all-important subject. _ 

Hanssen puts the question of landowning and 
royalties very clearly in the same issue of April 27, and I 
quite believe he is correct in his reasoning, though he 
appears to rather overdo it, and that something might be 
done to alter the state of things in this direction, which 
would greatly help to avoid commercial depressions. But 
no alteration of this kind will ever, in my opinion, per- 
manently benefit the working classes and the ‘* submerged 
tenth,” unless, first of all, the minds and morals of the 
people have been suitably trained. 

Yours truly, 





To THE Eprror or ENGINEERING. i 
Srr,—A week or two ago you had A. Hanssen figuring 
as an anti-rent correspondent ; now you have “‘ F. G. W.” 
posing as an anti-capitalist. Each of these theorists, by 
their respective fads, propose to cure the world of all its 
ills, ‘*¥'. G. W.” asks your readers a number of ques- 
tions, but it has been well said, ‘* A fool can ask as many 
uestions in five minutes as it would take a philosopher 
ve days to answer.” ‘fF, G, W.’s” first question is, ‘‘If 
capitalism is the saving grace of modern times, how is it 
it is so signally failingin America?” Who said capitalism 
had failed in America? His second question is like unto 
his first, namely, ‘‘ What, then, is fundamentally wrong 
with capitalism?’ Who said there was anything wron 
with it? “F. G. W.” says: ‘“‘In America, wit! 
enormous concentration of capital, they are face to 
face with industrial disorganisation on an alarming 
scale.” There are many reasons for this disorganisa- 
tion ; the principal cause of it is selfishness. But this 
vice is by no means confined to the capitalist. Labour 
has at least an equal share of it. The people of America, 
instead of allowing the working men of other nations to 
compete for a share of the work to be done, have selfishly 
laced a heavy tariff on all goods entering the United 
Btates. This selfish act is carried out in order that capi- 
talists may get large profits, and that labour may receive 
high wages. The result of said selfish dealing has, as 





plicated to analyse, and by forces which are evidently 
aependons in their magnitude. 
When the faddists, socialists, anarchists, and other 
“ists” can turn these matters upside down, they will 
prove themselves to be strong indeed. 
J. T. Bucxnixt. 





To THE Eprror oF ENGINEERING. 

Siz,—May not capital and labour, or the capitalist and 
labouring p Baran be broadly divided into those whose 
income is principally derived from the labour of others, 
and on the other hand those whose income is, after paying 
tribute to capital, derived from their own labour? And 
are not the interests of these two divisions, according to 
our vw practice, diametrically opposed to one 
another ? 


The practice of the capi- 
talist is : 

To pay the smallest pos- 
sible wage. 

To ask the longest hours 
or the maximum output. 

To do all possible work by 
automatic machinery. 


_ The practice of the worker 
is: 

To ask for the largest 
wage. 

To ask the shortest hours 
or the minimum output. 

To do all possible work 
by hand and resist machi- 
nery. 

To have aseparata person 
to each machine, 


To get one person to at- 
tend to two or more ma- 
chines. 

To introduce boy labour 
to supplant men. To em- 
ploy women instead of men, 
and young girls instead of 
women. 

To buy the brains of 
managers, book - keepers, 
draughtsmen, foremen, in- 
ventors, &c., at the lowest 
possible rate. 

To extend their cwn holi- 
days and cut down their 
employés’. 

‘0 crowd as many workers 


To oppose the introduc- 
tion of boy labour, also of 
women and girls, whether in 
works, factories, or offices, 


To 3ell the brain at the 
highest obtainable figure, 


To get a holiday if pos- 
sible without losing the 


pay. 
To demand air, space, 


as possible into a given daylight, ventilation, 
space, and to limit expendi- safety, and healthy sur- 
ture on buildings, sanita- roundings. 


tion, and prevention of acci- 
dents. 


classes. 


you do, 


recommending 


the man who by ot 
made a fortune. “F. G. 


might have been expected, ended in disaster to both 
“F. G. W.” says, ‘To define the rule on which 
capital is based, a current phrase, I think, covers it: Do, 
do, do; always be up and doing; never mind whom 
how you do it, or when you do it.” This 
phrase, as put by “F. G. W., 
of words without meaning, and could with as equal justice 
be applied to labour as to capital. 
“FG. W.” says, ‘‘ The best of fathers feels no shame in 
is son to study the life and methods of 
self-made men—men who started life with a shilling and 
die with a fortune.” Surely there can be no harm in a 
father recommending his son to follow the example of 
perseverance, and thrift has 


” is merely 


By way of a sneer 


a string 


’ further says, “‘If you start 


To crowd factories and 
shops into towns, and pack 
workmen’s dwellings in the 
smallest possible space, so 
that people are compelled 
to be either in the street or 
the public-house when not 
in the factory. 

To move men about the 
country from job to job, and 
engage and discharge them 
regardless altogether of their 
human lives, relationships, 
or happiness. 

To discharge or refuse 


To ask that factories and 
shops shall be located in 
villages or near roadside 
stations, so that dwellings 
may have a few roods of 
land at hand where a man 
may profitably employ his 
leisure or an idle time. 

To endeavour to obiain 
permanent situations, so 
that a home can be got and 
kept- together and an in- 
terest taken in human 
affairs. 

To maintain that an old 


with a shilling, use it to do some one out of a penny, and so 
make it 13d.; keep to this course, and you are a made 
man.” There need be no case of ‘‘do” in the transac- 
tion. If by my labour and thrift I save 12d. or 12/., I am 
surely entitled to receive interest for the loan of it from 
the party who receives the use of the said money. Does 
he propose that no encouragement shall be given to well- 
doing ; or does he mean that the lazy, the drunken, and the 
wasteful shall have equal ad a with the industrious, 
the temperate, and the thrifty? If ‘‘F.G. W.” had had 
any knowledge of the subject on which he wrote, he would 
have known that while capital never received less in- 
terest than now, labour never has got higher wages than 
at the present time. ‘‘F. G. W.” informs your readers 
that he has a scheme for nicely adjusting the wealth of 
the world, but that within the compass of a letter it would 
be idle to draft his scheme. Let him, however, keep in 
remembrance that ‘‘the best-laid schemes o’ mice and 
men gang aft agley.” 

lasgow. J. M, 





To THE EprTor oF ENGINEERING. 
Srr,—Mr. David Macdonald has not answered my 
question. If he advocates robbing Jandowners of better- 
ment, does he advocate a repayment to them by the 
State for worsement? It isa very simple question. He 
can take his Glasgow example for the first, and the Essex 
landowners for the second ; and then, if he can, he might 
show how he would meet the two cases in the same 
honest and logical manner. 
I must ask for space to utterly repudiate the implica- 
tion placed on my words by ‘“‘ Civil Engineer,” wherein 
he accentuates the word their inthe sentence, ‘‘ the 
planters in Jamaica were paid for their slaves when we 
freed them.” Thank God we have had no slavery in 
England for many a century. 
The late Lord Bramwell’s ethics on the abolition of 
private capital are on a par with the late Professor 
Clifford’s mathematical conception concerning the pos- 
sible existence of a fourth co-ordinate in space. They 
may each be true, but we know them not ; and it is better 
neither to talk nor write about the unknown. 
“Civil Engineer” resumes his tirade against what he 
terms waste of energy in all matters connected with trade, 
According to his ideas, if two or three good hounds can 
kill their fox, he, as an M. F. H., would consider it waste- 
ful to employ 16 or 18 couple in his pack. He may be 
quite correct, but I would rather hunt with some one else. 
Efficiency from a human point of view is that state of 
affairs which will support the greatest number of people. 





there being so very many beliefs, 


employment to all old men, 


} workman is as much good 
as a principle. 


as an old master, as a prin- 
ciple. 

To endeavour to intro- 
duce a little life into exist- 
ence in the way of art, 
music, literature, science, 
entertainment, out-door 
sports, &c., and to protest 
against —_— the capital- 
ist mill by night as well as 
by day. 

To maintain that all 
workers are of one nation, 


So to direct and control 
education that childrenshall 
at an early age become effi- 
cient producing machines, 
and to manipulate technical 
night schools so as to make 
them serve in lieu of an ap- 
prenticeship to a trade. 


To try to raise the’ bogey 
of foreign competition, and 
make Englishmen theslaves and ask large consumers to 
of the world’s workshop. become producers. 


Will some of our leaders, and would-be leaders, kindly 
say how these opposing forces and interests are to be re- 
conciled and brought into line? A man may be well 
educated or a good craftsman, a professional man, a 
schoolmaster, a curate, an M.A., or a labourer, but he 
cannot insure a living nor a comfort. Is there no method 
by which energetic, competent, capable men can get to 
windward of the mere capitalist ? 
Yours, &e., 

May 29, 1894. A. B.C. 





To THE Eprtor or ENGINEERING. 
Srr,—In reply to Lieutenant Rooper : First, if Protec- 
tion and silver are the causes of the distress in America, 
then we ought to be free from distress in England, as 
these questions are practically ni/in thiscountry. I fully 
admit that these two heads do cause great distress wher- 
ever they exist. Our Creator never furnished man with 
the attributes of idleness and the other vices referred to. 
These are mere fungi, the outgrowth of our indifferent 
systems, private capitalism among others. Second, as to 
his remarks that one man’s gain is not another’s loss. I 
have myself worked all my life as conscientiously as most 
men, and am little or nothing ahead in spite of best 
endeavours. I have produced far more than I have re- 
ceived, and I say my loss has been some one’s gain. If I 
am in the same position when I reach old age, and a little 
of this gain would see me to the end of my days, where 
can I get it? At the workhouse. This is no fallacy. 
Third, the question as to doctors, &c. This is where 
Lieutenant Rooper stumbles, because he is now discussing 
another point, viz., what the producer will do with the 
whole of his produce when he gets it. He will part with 





Evolution produces this—by laws which are far too com- 





the whole of it in satisfying his wants, and if these include 
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the services of a doctor or an actor, these non-producers 
will receive their due share of the produce for the services 
rendered. No useful non-producer has anything to fear, 
but non-producers have no right to exist except for services 
rendered to rroducers. Unfortunately, at present we act 
in direct opposition to this. As Lieutenant Rooper says, 
I may be wrong, but also I may have long since pass 
through the field of thought he is now traversing. 

As might be expected, Lieutenant-Colonel Bucknill 
attacks ‘*‘Civil Engineer’s” suggestions tooth and nail, 
and brands them ‘‘rank communism,” with the accom- 
papying horrors “drill and robbery.” We know very 
well that Capital’s regard for improvement in any 
form is akin to the devil’s esteem for holy water. What 
‘drill’ can be worse than 10 to 16 hours work per day, 
year in and year out, or what “robbery ” worse than 9a. 
to 203. for a man’s week’s work, or shirts made at 10d. a 
dozen;? Surely, if communism is ‘‘ rank,” the superlative 
is required for capitalism. I am not advocating any 
one ‘‘ism,” but all reformers tread very closely 
on the borders of many of them, and if communism 
must be reached we had far better grapple with 
the subject and approach it by a safe path, and nob 
incur a spectacle similar to one the world has before 
witnessed. ‘Those who refuse to consider the matter 
should bear in mind that history has a knack of 
repeating itself. With Lieutenant-Colonel Bucknill, I 
admit the rights of property, but I only admit the right 
of a man, or a body of men, to property produced by 
himself or themselves. All workers at present have only 
one master—capital. The terms on which they work are 
that capital shall appropriate to itself every particle of 
wealth it can squeeze out of labour. There is no freedom 
of contract in the matter, because capital can always 
wait, whereas for labour “ waiting” and ‘‘ starving ” are 
synonymous. I maintain that ‘right of pure, ’ does 
not now exist, only ‘‘might of capitalism.” Capital 
makes the best of servants, but the most tyrannical of 
masters. The community have long experienced the last 
half of this saying ; it is time we tried the first. Takea 
lesson from Nature. Did any one ever hear of half-a- 
dozen bees appropriating all the flowers in creation, and 
letting them out to their fellows to bring the honey to 
them, and in return receive a lick? Did any one ever 
hear of a bee dying of starvation, or of passing a sleepless 
night wondering where the next day’s meal would come 
from? Bees, guided by instinct, never fail; men, en- 
dowed with reason, are always blundering. Why? 
Because bees implicitly obey natural laws—unknowingly, 
of course; their wants are fixed, and fixed instinct 
supplies them. The wants of man are various, and he is 
endowed with reason to grasp and use natural laws to 
supply them. We do not do it. 

f there is one thing the most astonishing in modern 
times, it is the pleasure we have in ee every science 
save one—that of sound government. Standstill or snail’s 
pace at most is the order of the day; no experiment must be 
made without a precedent. Every man that advances other 
sciences a step is a benefactor to his kind ; any one that 
suggests an improvement in the science of government is 
afaddist, an agitator, or an enemy of society in some 
form. I sometimes picture affairs as a high-class loco- 
motive in a ploughed field; any improvement to the 
engine is received with acclamation, but woe to him who 
suggests the track might be better, or that it should take 
any other direction than the one in vogue! Civilisation 
has perfected our component parts, but we know little of 
the track we are on or where its leads to. One thing only 
is certain, that we are all in continual expectation of pit- 
falls, deadlocks, and breakdowns. 

Trusting this valuable discussion will result in some 
permanent good, 

T am, yours anaes * a 





LENGTHENING THE UNION LINER 
** MOOR.” 
To THE EprToR OF ENGINEERING. 

Sir,—My attention has just been drawn to the inte- 
resting article on the lengthening of the Union liner 
Moor by D. and W. Henderson and Co., which recently 
appeared in your columns. I was present at that most 
interesting — of drawing the vessel asunder, and 
notice a slight error in your article. You say the time 
taken to do this was 3 hours. Considering this an inte- 
resting point, I took the precaution of timing the opera- 
tion, and found that from the time the hydraulic pumps, 
which gave the initial velocity, were started, until the 
vessel stopped, only 9 minutes 2 seconds elapsed. The 
whole thing was wonderfully well planned, and from the 
results the onlooker might be excused for thinking the 
operation an every-day occurrence. I saw the vessel 
again after she was completed, and really could not ascer- 
tain the point of juncture. Another point you mention 
is hardly correct, for by the lengthening of the bridge- 
house the symmetry of proportion of the erections and 
wells is preserved. 

This latter a is trifling, but I hope you will give 
your readers the benefit of the reliable information on the 
other matter, of 


Glasgow, May 26, 1894. 
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THE SIXTH INTERNATIONAL INLAND 
NAVIGATION CONGRESS, THE HAGUE, 1894. 
To THE Epitor or ENGINEERING. 

Sm,—With reference to my letter of April 10, which 
you kindly published in your issue of the 13th ult., I have 
now the pleasure to inform you that I have h to-day 
from the secretary of the Hague Congress, stating that 
the organising committee, having received the stipulated 








number of promises of membership, have decided to print 
in English all the documents ag a | to the Congress, 
which will also Y in German. Invitations accord- 
ingly ag attend the Congress will be shortly issued in 

nglis 

he meeting of the Congress will be held at The Hague 
from July 22 to July 29. 
Yours faithfully, 
L. F. Vernon-Harcovurt, 
6, Queen sre, Westminster, 8S. W., 
ay 29, 1894. 





A SUBSTITUTE FOR AN AIR PUMP 
AT SEA. 


To tHE EpiTor or ENGINEERING. 

Srr,—Will you kindly place on record in your paper 
the following account of a ballast donkey being used asair 
pump in the case of a break-down 1400 miles from port, 
and without sufficient coal to work any other way. 

While on a passage in thes.s. Whickham, of Newcastle, 
from Palermo to Philadelphia, and during a heavy gale, 
the ship straining and engines racing with great force, our 
after crankpin broke in two, May 1. For some time we 
tried to go on at a reduced speed; we were then 1400 
miles from our port, and had not sufficient coals to carry 
us if we worked high pressure, so I conceived the idea of 
making a pipe connection, and converting the ballast 
donkey into an air pump. Our air pump was on the after 
engine, and the circulating pump on the fore engine. 

e took down the after connecting-rod, and clammed the 
broken pin with its own brasses and top-end bolts, took 
out low-pressure valve, fitted a pipe from ballast donkey 
suction to steam s of condenser, and another pipe from 
donkey discharge into hotwell by taking off air pump 
cover, This arrangement converted ballast donkey into a 


S.S. WHICKHAM. May 10% 1894. 
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most efficient air-pump, maintaining a steady vacuum and 
no waste of feed water; it also enabled us to start the 
high-pressure engine without altering the valves or 
sheaves. We had no starting valve on high-pressure 
engine, but she started at once on creating a vacuum and 
giving her steam. 

We carried 85 Ib. of steam, 14 in. vacuum, 48 to 52 
revolutions per minute, 132 deg. temperature of feed 
water, maintaining a epeed of from 6 to 7 knots per hour 
on our usual consumption, viz., 12 tons per day ; the only 
trouble we had was with the fore end of the shaft working 
forward from where it was broken, and straining the fore 
engine; this was overcome by fitting a liner on after end 
of No. 2 main bearing brass, so that the eccentric sheave 
would take a thrust against it. 

From the time of the crankpin breaking, until our arrival 
in port, without assistance, a distance of over 1400 miles, 
was exactly nine days. 

The ballast donkey of any ship could be fitted per- 
manently to be used as an air —- in case of need. 

Yours respectfully, 
JAS. B, RICHARDSON, 
Chief Engineer. 

S.s. Whickham, lageten 5-4 May 21, 1894, 

P.S.—The ship is owned by Messrs. Dixon, Robson, 
and Co., Newcastle-on-Tyne. 





AN OLD-WORLD TALE. 
To THE Eprror or ENGINEERING. 

S1r,—Did you ever read the following story in Josephus? 
It has nothing to do with anything happening in this year 
of (gees 1894, of course, but how comical it would be if 
such things were done now ! 

** Now it came to pass that it was the time for the annual 
games. At these games the little boys made pretence of 

lecting the masters, and although thereal election had taken 
place some days before, and was contined, as was proper, 
to the masters and their immediate friends, the little boys 
joined in this game with an affectation of seriousness 
which was almost sufficient to impose on a spectator 
arriving for the first time from one of the outlying pro- 
vinces, such as Gaul or Ultima Thule. 

**Tt was also customary for the head-master on these 
occasions to make a speech to the little boys about the 
progress of the school, and it was one of the rules apper- 
taining to this speech that it should tell the little boys 
plenty of things which they knew, but on no account 
anything about the school which they did not know. The 
reason and, indeed, necessity for this will, of course, be 
obvious to all right-minded people. After this part of 
the games was accomplished, the head-master sometimes 
asked the little boys if they would like to make any little 
speeches about the school, or to ask him any little 
questions, but this had in course of time become so much 
a matter of form that the head-master has been known to 
forget to play this part of the games altogether, and, 
ioteed, it was a foolish custom, and not quite free from 

anger. 

**T will not omit to narrate how for many years the 
little boys made complaints about the school buildings, 
and the masters promised that some day the school should 








be rebuilt, and that they would save up part of the moneys 
which the little boys paid for books and slates, and so on, 
and take care of it for them, so that some day they (the 
little boys) would have a lot of money saved up, and 
be able to build a nice new school. me little boys 
were so bold as to think it was not necessary to wait 
so long, and said that they would have left school 
before this could be done, and that their papas said 
that the Jews or other money-dealers would be very 
pleased to lend the school the money, so that the new 
school could be built before they left. But the masters 
would none of such new-fangled notions, for this bane- 
ful custom of building with borrowed money had not 
been practised in that country more than about 100 years. 
However, time cureth all things, and it came to pass, at 
one of the annual games, that the head-master informed 
the little boys that he and the other masters had decided 
to begin building. This he said in the little speech which 
I have aforetime referred to, and, of course, according to 
the excellent and wholesome rule therewith set forth, 
he did no more than announce his decision, which was 
quite enough for little boys to know, if not, indeed, 
too much. It would evidently have been most deroga- 
tory to that position which head-masters should always 
maintain towards little boys, if he had enlarged on the 
topic and informed them of the size or number of the 
rooms, or how many classes the new school would have 
room for; whether they would be allowed to talk in any 
of the new rooms (for in the old school there was no room 
in which they might talk); or how much of the little boys’ 
pennies the masters intended to expend on the new school. 
And to have in any way whatsoever consulted the little 
boys as to these matters would evidently have been still 
more derogatory, and not for one moment to be 
thought of, because they were, as has already been 
stated, only little boys; and it was, therefore, ridiculous, 
to suppose that they could have any wishes different from 
those of the masters, or that if they had they deserved to 
be attended to, and still more ridiculous to suppose that 
mere boys could know anything about such important 
matters, although they concerned themselves rather 
intimately. Nearly all the little boys were such very 
little boys that they quite agreed in this view.” 

Josephus’ ideas about boys are clearly now quite anti- 
quated ; at all events in the present day it would only be 
very little boys indeed who would be so good. 

The account continues at some length, but is a little 
obscure beyond this. There seems, however, to be some 
reference to school-books or papyri, which the little boys 
had paid for, but the masters said it would be much nicer 
if they were to take care of the pennies, and if the little 
boys one book in each class they could all look over 
each other’s shoulders, and that would do quite as 
well! This seems reasonable, and was probably right, 
though in these days it would, of course, be thought 
necessary, a8 it was the boys who had paid for the books, 
to ask them whether they liked the change, and to explain 
to them just how much money the change would save, 
and what it was to be saved for. The little boys of 
Josephus’ day, however, had no idea of doing anything 
for themselves, or of having any opinions of their own. 
It was a funny world in those days ! 

Yours truly, 
A. M 


May 29, 1894. 





Eeypttan Rattways.—The Egyptian Government is 
about to undertake the construction of 75 miles of new 
railway. The new lines about to be commenced will com- 
prise 33 bridges, four of considerable extent and import- 
ance. The orders given out for railway material by the 
Egyptian Government during the last 15 years represent 
an te of 4,800,000/. ese orders have been given 
out substantially as follows : 15 per cent. to English firms, 
15 per cent. to German firms, and 70 per cent. to Belgian 
and French firms. 





CANADIAN IRON AND STEEL Imports,—The dutiable iron 
and steel imports of Canada have not greatly varied in 
value for the last three fiscal years. In 1891 they 
amounted to 9,987,973 dols; in 1892, to 9,963,635 dols. ; 
and in 1893 to 9,916,041 dols. Bearing in mind the de- 
cline in prices during these years, the foregoing figures 
represent an increase instead of a decrease in the quanti- 
ties imported. In addition Canada imports yearly 
between 3,000,000 and 4,000,000 dols. worth of iron and 
steel free of duty, but the details for 1893 are not yet 
available. 





Bast Furnaces IN THE UniTED States.—The number 
of furnaces in blast in the United States at the commence- 
ment of May, 1894, was 127, their aggregate weekly pro- 
ductive capacity being 110,210 tons. The corresponding 
number of furnaces in blast at the commencement of 
November, 1893, was 117, their aggregate weekly pro- 
ductive capacity being 80,070 tons, The corresponding 
number of furnaces in blast at the commencement of 
May, 1893, was 251, their aggregate weekly productive 
capacity being 181,551 tons. The corresponding number 
of furnaces in blast at the commencement of November, 
1892, was 244, their aggregate weekly productive capacity 
being 171,082 tons. Production would appear to have 
again sustained a serious check in April. The weekly 
productive capacity of the furnaces in blast has moved on 
as follows month by month during the last seven months : 
November, 1893, 80.070 tons; December, 99,379 tons; 
January, 1894, 99,087 tons; February, 99,242 tons ; 
March, 110,166 tons; April, 126,732 tons; and May, 
110,210 tons. The experience of April shows that financial 
and commercial troubles are by no means at an end in the 
United States, 
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Owing to the retirement of Mr. Charles Gilbert, 
communications for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
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THE SUPREMAOY OF BRITAIN’S 
TRADE. 

A supsect of almost perennial discussion is the 
position of Britain’s trade as compared with that of 
other nations. The question is of great importance, 
affecting more or less directly all branches of 
labour economics, for it cannot reasonably be 
objected that concessions to workmen involving 
increased cost of production affects the position of 
the kingdom as a competitor for the world’s trade. 
The extent of the effect might almost be said to 
vary with the greater cost of production. But there 
are many who are not willing to admit this effect, 
or they refuse to consider it, contending that the re- 
muneration of labour or the cost of production 
should determine the selling price. is, as an 


** | abstract principle, may be correct, but it is rather 


unfortunate for the contention that everybody 
wishes to sellin the dearest, and will only buy in 
the cheapest, market. If, therefore, the cost of 
production increases the selling price, competing 
nations are brought the nearer to successful com- 
petition against us. The fact that we supply all 
foreign countries so extensively—in other words, 


3 | that as an industrial nation we take first place, is but 


another argument for the careful consideration of 
the influence of all labour movements on our re- 
lation with foreign competitors and foreign markets. 
Mr. Richard Giffen, of the Board of Trade, has 


25 | prepared a report showing our position as compared 


with that of our greatest competitors, Germany, 
France, and the United States. This not only 
establishes the supremacy at present, but indicates 
the gain or loss in our trade with the respective 
countries. For the present, however, it may be 
sufficient to consider our indebtedness to foreign 
countries, or the extent of our supremacy over other 
supplying nations, deferring an examination as to 
our progress or retrogression in different countries. 

Considering first European countries, the general 
result is that of the value imported we send 17 
per cent., Germany sends 16 per cent., France 





10 per cent., and the United States 9 per cent. 


Germany, therefore, runs Britain hard, a point to 
be noted by such as taboo the idea of Continental 
competition being an important factor in deter- 
mining our economic questions. European countries, 
excluding Britain, import merchandise to the value 
of over 806 millions sterling, and of that total 
134} millions sterling goes from Britain, 95 millions 
from Germany, 63? millions from France, and 71.9 
millions from the United States. That is to say, 
of the foreign imports, nearly one-half are con- 
tributed by these industrial nations. Britain, 
France, and Germany together supply three-eighths 
of the merchandise imported in the aggregate by 
Kuropean countries ; and here it should be noted 
that the figures we are dealing with are the average 
for the three years 1890-92, so that they represent 
about the normal condition. 

Although we have improved on our total, this 
improvement is not at the same ratio as the aggre- 
gate value, so that there is retrogression. That is 
to say, while we send 17 per cent. now, eight years 
ago we sent 18 per cent. On the same basis, 
Germany has a decrease of 2 per cent., France of 
1 per cent., while the United States has a gain 
of 3 per cent. ; but, as we have already indicated, 
we shall return to this branch of the subject. It 
would appear that the world’s trade is being 
spread over a greater area, and that the loss to 
our supremacy is being distributed to the gain of 
the smaller nations, and not so much to our great 
competitors, excepting, perhaps, the United States. 
Meantime it may be interesting here to note that 
of the exports from European countries, 25 per 
cent. were taken by Britain. In other words, 
while we sent 1344 millions sterling of merchandise, 
we took 170} millions from European countries, 
the balance on our side being, therefore, 44 millions. 
Germany took 21 per cent., or 106.8 millions 
sterling, the balance in their case being 11.8 
millions against them. France took 12 per cent., 
or 654 millions sterling, the balance being also 
against them to the extent of over 1} millions. 

From a Table appended, it would at first glance 
appear as if we sent about one-fourth of the imports 
into all Continental countries, but the less propor- 
tion in those cases where the exports are greatest, 
very considerably reduces the average or the aggre- 
gate value of our contributions, bringing the ratio 
to 17 per cent. of the total, as we have already 
shown. As we exclude the United Kingdom, 
Germany comes first in respect of aggregate value 
of exports, with a total of 206 millions sterling, 
equal to about 41. per capita, and Britain’s portion of 
this total is but 14 per cent. ; France’s, 6 per cent. 
In both cases the tendency is to decrease. There 
is, however, an increasing tendency in the case of 
the United States, the ratio now being 11 per cent. 
The imports to France are valued at 179 millions 
sterling, more, by a few shillings per capita, than 
in the case of Germany, and here Britain’s ratio 
is about the same, 13 percent. Germany sends 
8 per cent., and the United States 10 per cent. 
Here again the first two show decreases, while the 
United States send a greater proportion than 
formerly. 

In considering whence come the imports of other 
countries, it is interesting to note that political con- 
siderations do not operate to any extent whatever. 
The Triple Alliance, of which we hear so much as a 
cause of antagonism, in some cases said to be even 
personal, does not prevent Italy taking a larger 
proportion of its imports from France than from 
Germany, while Russia is a very much better client 
to Germany than to France or Britain. Geogra- 
phical situation has much to do with the result, al- 
though the extremely low freights prevailing should 
minimise this effect. Germany, for instance, has 
the best ratio of the four great industrial nations in 
her trade with Sweden, while Britain sends most to 
Norway. Switzerland, again, is but a poor client to 
Britain, the contiguity of France and Germany 
doubtless explaining why they do from four to five 
times more trade with that country than does 
Britain, who contribute only 5 per cent. of the im- 
ports. Of course natural wealth has much to do 
with the question. Those countries richly endowed 
and not extensively populated probably require 
more finished products than others, and thus 
Britain may be at a disadvantage. A mineral and 
metallurgical producing nation has less need of 
Britain’s help than the purely agricultural. These 
facts doubtless help to explain Britain’s ascendancy 
ever France, and in fewer cases over Germany in 
eastern Europe, where geographical situation is as 
disadvantageous, if not more so, to Britain as to her 
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competitors. Belgium imports more per capita 
than other countries, but her natural wealth enables 
her to dispense to a large extent with the principal 
products of Britain and of Germany, and thus 
France sends 19 per cent. to 12 per cent. by Britain 
and 11 percent. byGermany. All three are prac- 
tically conveniently situated geographically. 
Germany generally stands well with the countries 
contiguous to the empire—as, for instance, Austria- 
Hungary, Russia, Sweden, and Denmark, the ratio 
supplied being in these cases 37, 31, 32, and 32 per 
cent. respectively, as against 10, 25, 27, and 21 per 
cent. respectively for the United Kingdom, while 
France in no case gets beyond 5 per cent. Germany, 
too, sends to Norway 26 per cent. against 29 per 
cent. from Britain and 3 per cent. from France. 
France, again, competes with Britain with moderate 
success in the south European countries. In the 
case of Spain, with 38 millions of imports we send 
but 21 per cent., against 31 per cent. by France, 
while treaties and tariffs on the German spirits are 
now much against the Fatherland, who have to be 
satisfied with 5 per cent. In Portugal and Italy we 
occupy an advantageous position, although in the 
latter case France closely competes, sending 16 per 
cent. against our 22 per cent. Greece, Bulgaria, 
and Roumania take about a fourth from us, although 
Germany in the latter case sends more—3l per 
cent. We tabulate the figures for European coun- 
tries, giving them in the order of their imports : 


Imports and Percentage sent by Britain and other 
Industrial Nations. 


ened France. | } mor sa 


United 
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Of other countries, much interest is associated 
with the figures for America, North and South, 
owing to the vigorous and well-directed efforts of 
the Commercial Bureau, started a year or two ago 
with the view of furthering the interests of 
United States manufacturers in the American Re- 
publics. Unfortunately, the figures are not given 
for all the countries, so that it is not possible to 
measure accurately the effect of the movement. 
Moreover, it is probably yet too soon for the result 
to be tabulated, although it is said to be appre- 
ciated in the States. The figures given, however, 


establish the fact that we have immense interests | ¢ 


at stake in this commercial invasion, and that our 
merchants have much to lose. To the Argentine 
Republic, importing on an average of three years 
20 millions sterling, we sent 41 per cent., against 
6 per cent. by the United States, 13 per cent. by 
France, and 9 per cent. by Germany. The ratios 
of the last-named twce countries are one point 
higher as respects Uruguay, while the United States 
is the same. Britain, however, sends 29 per cent. 
of the five millions of imports. In Chili, Germany 
makes a better bid against us, sending 22 per cent. 
to our 43 per cent. of the 14 millions sterling 
imported. The United States contributes only 7 per 
cent., and France 9 per cent. 

When we come to Mexico we find the United 
States taking a prominent place, and if the condi- 
tions in that country are at ell analogous to those 
in the other Central American Republics, there is 
abundant room for enterprise for British merchants. 
Of 9} millions of imports to Mexico, the United 
States sends more than one-half—56 per cent.— 
while Britain’s quota is but 16 per cent., France’s 
12 per cent., and Germany’s 7 per cent. Perhaps 
it is well that there is no need for our merchants 
to emulate Alexander, in his arrogant mood, by 
sigking for other worlds to conquer. The United 
States, indeed, in several instances offers decided 
competition against us, and while much of the 
advance may be accounted for by breadstuffs and 
raw products, it is by no means confined to these. 

In the United states itself one cannot well 
measure this advance, but it is significant to note 





that our ratio to the total imports is not improving. 
Ten years ago we sent 31} millions, 24 per cent., 
or about one-fourth, of the total; now we send 37 
millions, or 22 per cent. of the total. In the same 
period Germany has increased her quota from 
10 to 11 per cent., while France has decreased from 
10 to 9 per cent. of the total. Our decrease may 
be small; but it represents nearly five millions 
sterling of products; that is to say, if we had in- 
creased our quota at the same ratio as the total 
has been moving upwards, we should have about 
42 millions instead of 37 millions. This de- 
crease, added to the loss in Europe, makes 16 mil- 
lions sterling per annum. That is to say, foreign 
competitors, great or small, have absorbed 16 mil- 
lions of our trade per annum, considering only the 
United States and Europe, and to that extent 
as a nation we are the poorer each year. It is 
little satisfaction to be told, as Mr. Giffen tries 
to establish, that a factor in this may be the 
tendency for countries to specialise industries, as 
made manifest in the export of tin and tinplates, 
and of flax and hemp manufactures from the 
United Kingdom to the United States; of beet 
sugar and of cotton knitted goods from Germany, 
and of silks and wines from France. 

In China and Japan we have been losing ground 
also, India, Corea, and other minor countries in the 
far East competing more keenly. To China the 
United Kingdom sends 21 per cent. of the total of 
32 millions sterling of imports, while France and 
Germany contribute so small an amount that their 
proportion is not distinguished in official returns. 
A ratio of 4 per cent. is sufficient to give this dis- 
tinction to the United States. The imports to 
Japan are valued at 11 millions sterling, and of this 
Great Britain sends 34 per cent., the United States 
9 per cent., Germany 8 per cent., and France 5 per 
cent. Egypt imports nine millions sterling, and 
of this we send 37 per cent., France 10 per cent., 
Germany 2 per cent., and the United States only 
0.4 per cent. 

Our trade position with our colonies is of still 
more importance, from the political as well as the 
industrial point of view, for closer trade relations 
tighten the ties of kinship and further all projects 
of federation. The total imports to British posses- 
sions are 225? millions sterling, and of this total 
51 per cent. is taken from the mother country, only 
2.4 per cent. from Germany, 1.2 per cent. from 
France, and 8.1 per cent. from the United States, 
the latter being made up mostly of the imports into 
Canada and the West Indies. It is, therefore, a 


Imports and Percentage sent by Britain and other Industrial 
Nations to Our Colonies. 





{ 


Total | United 
Imports. Kingdom. 


Onited 


Germany. France. States 





millions | per cent. per cent 
sterling 
70 


84 
16 


| 

5 28 
27 
43 
77 


per cent, |per cent 


British Indies 1.4 
Straits 
Settlements} © 


~ 
~ 


eylon ‘ 
Mauritius .. 3 
Australasia .. 67 
Natal .. K 3 
Cape of Good 
Hope as 9} 
British North 
America .. 26 | 
British West 
Indies 3 6 | 
British Guiana 2 
Total ..| 2253 | 


_ 


rloe »p © SpRe 
is conv ~ — - m™ COC 


1, 
0. 
0. 
0. 
3. 
4, 
3. 





45.4 


30.1 
222 


8.1 


2 2 © COmDae © 








pi oo 8 pe mo SH pe 


~ 











case of 116 millions being taken from this country 
against 254 millions from the other three countries. 
This is undoubtedly satisfactory, although it is not so 
reassuring to find that the ratio in the case of the 
United Kingdom has decreased 3 per cent., while 
that of Germany has increased from .8 to 2.4 per 
cent., due to advances in India and Australasia. To 
British India this country sends nearly three-fourths 
of the imports of 84 millions sterling—to be exact, 
70 percent.—while the other three countries together 
donot send 5 percent. Again, Australasia imports 
merchandise valued at 67 millions sterling, of which 
Britain coutributes 43 per cent., the United States 
3.9 per cent., Germany 2.4 per cent., and France 0.4 

ercent. Only in the case of the Mauritius does 

rance take a strong position, and here out of a 
total of three millions her proportion is 12.8 per 
cent., but eight years ago this proportion was 16.2 

er cent. On the other hand, Britain has increased 

er ratio from 22 to 27 per cent., so that it would 
almost appear in this instance as if we had gained 
what France has lost, Germany’s best ratio is 





with British North America, where the total value 
of imports is 25 millions, of which only 3.2 per cent. 
comes from Germany, and 38 per cent. from the 
home country. To the Cape we contribute 82 and to 
Natal 77 per cent., while the other three countries 
together send 5 and 6 per cent. respectively. It is 
remarkable that the United States should send 
3 and 4 per cent. against the 1 and 2 per cent. of 
France and Germany combined. The United 
States stand well in competition with the home 
country in Canada, the West Indies, and Guiana. 
In the first-named British possession the imports 
total 25 millions sterling, and of this total the United . 
States send over 11 millions, whereas we only send 
9} millions, Germany 781,000/., and France 506,000/. 
Thus only 11.3 per cent. of the imports into 
Canada come from other countries than the four 
named. The total imports to the West Indies are 
6 millions sterling, of which 44 per cent. comes from 
Britain, 30 per cent. from the United States, 2.2 
per cent. from France, and 0.8 per cent. from Ger- 
many. It is, therefore, clear that Britain excels all 
other nations in supplying foreign countries ; that 
she has a preponderating share of the foreign trade 
of most countries. The question as to the countries 
in which this share is a growing or lessening quan- 
tity merits a second article. 





THE COST OF ELECTRIC ENERGY. 

On Thursday, May 24, the discussion before the 
Institution of Electrical Engineers, on Mr. Cromp- 
ton’s paper ‘‘On the Cost of Electric Energy,” 
was concluded, this being the last meeting of the 
session. 

Mr. de Segundo said that, having regard to the 
number of practical men present who would doubt- 
less wish to give their views upon such of the 
numerous points raised in Mr. Crompton’s paper in 
which they had had special experience, he would 
confine his remarks to that part of Mr. Crompton’s 
paper upon which it was the duty of all engineers 
interested in the progress of central station practice 
to have formed an opinion, namely, the present and 
future efficiency of the generating and distributing 
systems. Mr. Crompton had introduced figures in 
his ‘‘ideal possible” scheme which, when compared 
with absolute efficiencies, did not seem so difficult 
of realisation, but, while absolute efficiencies 
formed a very useful basis for comparison, it 
became necessary, when dealing with practical 
issues, to consider rather the maximum relative 
efficiency, that is to say, the highest efficiency 
attainable under the conditions of working unavoid- 
ably imposed upon the machine in question. 
Judged in the light of practical possibilities, the 
present results of central station work showed very 
great room for improvement. On the other hand, 
however, Mr. Crompton’s ideal possible would seem 
very difficult of realisation. For instance, a boiler 
could not work efficiently without a proper draught, 
and this could not be produced without an expen- 
diture of energy which represents an unavoidable 
detraction from the absolute efficiency. Let the 
members consider what was the minimum loss so 
occasioned. One pound of coal of average com- 
position required for its complete combustion 
10.7 lb. of air. Assuming the products of com- 
bustion to leave the feed-heater at 400 deg. 
Fahr., and the temperature of the air to be 
60 deg. Fahr., there would be lost in the issuing 
gases 11.7 x 340 x 0.23 or 915 thermal units. If 
14,100 thermal units were liberated in the complete 
combustion of one pound of average coal, the 
maximum possible amount of heat (neglecting 
radiation) which could be transmitted to the water 
would be 13,185 thermal units, which would be 
equivalent to an absolute boiler efficiency of 93.5 per 
cent., and to an evaporation of 12.8 lb. of water at 
150 1b. per square inch. Mr. Crompton’s assump- 
tion of 12 1b. per pound of coal therefore corre- 
sponds to a relative efficiency of 93.75 percent. But 
it was impossible, in every-day practice, to regulate 
the air —_ to such a nicety as to admit only the 
amount theoretically required for the combustion 
of the coal; moreover, at least 2 per cent. must be 
allowed for radiation. In order, then, that Mr. 
Crompton’s figure be realised, the air passing 
through the furnace per pound of average coal 
burnt must be 18.5 1b., or 7.8 lb. more than that 
theoretically required. It was clear that any result 
approaching this in every-day practice would call 
for exceptional skill and care in firing. 

Now as to Mr. Crompton’s figures for engine 
efficiency, namely, ‘‘not. more than 12 lb. of 
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steam at 150 lb. pressure from three-quarter to 
full load, or 13 lb. from half to three-quarter 
load per indicated horse-power hour.” The latter 
figure (which more nearly represented average 
modern practice in large central stations) corre- 
sponded to an engine efficiency of 19 per cent. 
The heat efficiency of an engine working between 
a condenser temperature of 100 deg. Fahr. and 
360 deg. Fahr. (the temperature corresponding to 
150 lb. per square inch) was 30 per cent. Hence 
the relative efficiency of Mr. Crompton’s ideal pos- 
sible engine was 63.3 per cent. Mr. de Segundo 
was aware that such a result had been attained by 
Messrs. Sulzer and Co. in a slow-speed long-stroke 
engine, but he doubted whether such an efficiency 
could be relied on in continued work in practice. 

Mr. de Segundo then put forward some figures 
which he considered should be attainable in the 
near future in central station work under average 
conditions. He allowed a boiler efficiency of 72 per 
cent. ; 10 per cent. for stand-by and other losses, 
10 per cent. as the ratio of thermal equivalent of 
effective horse-power to indicated horse-power in 
steam dynamos, which are never allowed to work at 
less than half load, and 10 per cent. for distribution 
losses. Under these circumstances, one kilowatt- 
hour through the consumers’ lamps should corre- 
spond to a consumption of a trifle over 4 lb. of 
coal. He continued by referring to the fact that 
while boilers, engines, and dynamos had attained a 
high degree of efficiency, the system of distribution, 
and, above all, the incandescent lamp, left very 
much to be desired. It did not seem to be realised 
that half a watt saved per candle in the incandescent 
lamp meant practically a reduction in the cost of 
the electric light to the consumer of about 12 per 
cent. If incandescent lamps could be made to burn 
as efficiently at 2} watts as they did at 4 watts, the 
cost of the electric light at 6d. per unit (allowing 
for renewals) would—light for light—be equivalent 
to that of gas at 3s. 4d. per 1000 cubic feet. It 
should not be forgotten that the public wanted 
candle-power and did not much care how it is 
produced. Mr. de Segundo concluded by express- 
ing his great regard for Mr. Crompton’s work in 
connection with electrotechnics, and his gratitude 
for Mr. Crompton’s generosity in giving so un- 
reservedly to all the results of his unique experi- 
ence, as evidenced by the three papers he has read 
before this Institution and at the Institution of 
Civil Engineers. 

Mr. J. N. Shoolbred said he would confine his 
remarks to that part of the paper dealing with ‘‘works 
losses,” as these were more easily remedied than 
defects in the efficiencies of engines and boilers. 
Much waste came from broken joints and leakages, 
arising from changes of temperature, due to the 
injurious practice of stopping boilers, instead of 
banking the fires. In relation to Table VI. of 
Mr. Crompton’s paper, dealing with the relative 
economy of various systems, he would draw atten- 
tion to the economy resulting from the use of 
storage batteries. He had put on the wall dia- 
grams showing the working of the Bradford station, 
which demonstrated that for eight hours of the 24 
in winter, and for 12 hours in summer, the supply 
was drawn from the batteries. It was evident that 
there was a great saving in wages during these 
hours, and, further, that the engines would work 
more economically for the extra load put upon them 
in charging the cells in the daytime. Mr. Geipel 
had said that it was almost impossible to reduce the 
capital expenditure to 2s. per unit sold annually 
with a continuous current installation, and there- 
fore advocated alternate currents. But at Brad- 
ford the capital cost was only 2s. 6d. per unit sold 
in 1893, and he believed they would reach the 
lower figure. Mr. Hammond had said that the 
financial hope of electric lighting lay in by-uses of 
the current. Well, these were growing for motors, 
hoists, and other purposes, for which the direct 
current was best adapted. 

Mr. Henwood advocated the use of liquid fuel in 
electric lighting stations, and stated that with it 
he had obtained three times as great evaporative 
( fli siency as with coal. 

_ Mr. Dykes read a letter from Mr. Tonge correct- 
ing Mr. Crompton’s figures as to the Preston station, 
and showing how much more the north-country 
stations had suffered from the coal strike than 
those further south. The efficiency of distribution 
was not 80 per cent. as stated, but 93. Mr. Cromp- 
ton had discarded the data supplied to him as 
abnormal and misleading, but the circumstances 
were peculiar, as this was the only low-tension 





station with double-acting engines. The cost of 
generation and distribution per unit delivered to 
customers was— January to June, 1893, 3.42d. ; 
July to December, 1893, 3.82d.; January to 
March, 1894, 2.71d. There were no batteries. 
The efficiency of the steam dynamos was 82 per 
cent., but these were only of 100 horse-power. 
The consumption of coal per unit sold was 29 lb., 
but last winter this fell to 174 Ib. 

Professor W. C. Unwin stated that he spoke only 
asa mechanical engineer, but mechanical engineer- 
ing played a great part in the finance of central 
station engineering. Mr. Crompton had referred to 
the relative values of Welsh coal and othercoal. In 
calorimeter tests the north-country coal came out 
practically equal to the Welsh ; but it was said that 
there was a difficulty in burning the hydrocarbons. 
Many tests, however, made between 1860 and 1870, 
showed that there was no difference between the 
two coals. The merit of Welsh coal lay in its 
smokelessness, and not in its calorific value. In 
the tests of marine engines, made by a committee 
of the Institution of Mechanical Engineers, under 
Professor Kennedy, three instances gave an evapo- 
ration of over 10 lb. of water at and from 212 deg. ; 
of these two were with north-country and one with 
Welsh coal, and there was no appreciable difference 
between them. Mr. Crompton said that the 
economic efficiency of the Lancashire boiler was 
small, because it was only half a boiler, and needed 
an economiser to complete it. The speaker could 
quote tests made by himself showing a different 
view. He had made within a year or two 24-hour 
tests of Cornish boilers—which were only Lanca- 
shire boilers with one furnace—which showed an 
evaporation of 11.87 lb. of water per pound of 
coal, and that without an economiser. No doubt 
the Babcock boiler was an excellent one, as stated 
by Mr. Crompton, but the assertion that it would 
stand forcing was not proved, It was not sufficient 
tosay that it would give 50 per cent. over its rated 
output ; the question was what amount of water 
was evaporated per square foot of heating surface. 

Coming to his third point, Professor Unwin said 
there was a controversy between the merits of 
direct-acting short-stroke high-speed engines and 
slow-running long-stroke engines. Mr. Willans 
had shown that cylinder condensation could be 
reduced by high speed. But there were three or 
four other methods of reducing cylinder condensa- 
tion ; there were steam-jacketing, multiple expan- 
sion, and superheating. Any one of these would 
give an economy of 20 per cent., but it was not 
possible to use them all and get 80 per cent. 
economy. It was a matter for consideration in 
each particular case which method should be 
adopted. The best results hitherto obtained 
had been by high-speed long-stroke engines. Mr. 
Crompton had given a kind of a formula for central 
station work: Welsh coal, Babcock boilers, high 
speed, short stroke, direct coupling. The speaker 
thought such formulz mischievous, and preferred 
that each case should be considered on its merits. 
The next point was that Mr. Crompton looked to 
superheating as a method of obtaining increased 
economy. He said that in the days of low-pres- 
sure steam, at 15 lb. pressure, superheating was a 
reasonably easy matter; but the case was widely 
different when the steam left the boiler at a tem- 
perature of 375 deg., as is now the case. Any further 
superheating was very much in the nature of 
passing the steam through pipes at a temperature 
which nearly amounted to red heat, so that it was 
no wonder that not many engineers cared about 
tackling such a difficult and risky problem. But, 
Professor Unwin pointed out, for 40 years in 
Alsace superheating had been used, and at this 
time there were there at least 100 engines using 
superheated steam of 120 lb. pressure per square 
inch. He had recently tested a 500 horse-power 
engine, only four years old, furnished with separate 
exhaust and admission valves, and steam jackets ; 
the tests lasted three days, two with superheated 
steam and one without, and showed an advantage of 
20 per cent for superheating. The steam entered 
the cylinder at 520 deg., and for two years the 
covers had never been off. There was a popular 
bugbear that superheated steam destroyed the 
cylinders. But even when the steam entered at 
520 deg. there was no superheat in the cylinder ; 
there was only saturated steam in the cylinder, the 
extra heat having been spent in quelling the initial 
condensation. The dryness fraction at cut-off was 
.65 without superheat and .85 with it. In Alsace 
they mostly used the elephant boiler, and they put 





the superheater below it ; it gave no trouble, and 
received no attention from the stokers. In the old 
days serious mistakes had been made with super- 
heaters. They had been placed in the coldest part 
of the boiler, the uptake, whereas they ought to 
be in the high temperature gases. They had been 
made large, which involved danger; while they 
ought to be small to render them safe. In Alsace 
they were placed behind the bridge. A super- 
heater must stand the chances of daily work, which 
meant it must sometimes approach a red heat ; 
and it must have no joints, or else it would 
gradually be destroyed. Alsace was the best school 
of steam engineering in the world, and it gave 
plenty of evidence of the value and practicability 
of superheating. 

Mr. Peach referred to the ‘‘ economic” boiler, 
and stated that it had lately been improved by 
the tubes being so arranged as to permit a man to 
get in more readily. He quoted a test where 
12.2 lb. of water were evaporated per pound of 
coal from and at 212 deg. 

Professor A. B. W. Kennedy said that at the 
Eccleston-place station of the Westminster Com- 
pany the consumption of coal had been 4} lb. per 
unit generated, during the first three months of 
this year. He feared that Mr. Crompton had 
placed his ideal figure—24 lb. per unit sold—too 
far down the scale. A more possible ideal was 
10} lb. of water evaporated per pound of coal. 
Starting with this, and subtracting stand-by 
losses at 8 per cent., waste at 3 per cent., 
and condensation in pipes at 5 per cent., they 
would have 8} lb. of steam at the engine for each 
pound of coal burned. Now if it were assumed that 
16 lb. of steam would give one horse-power hour, 
and that the efficiency of the engine and dynamo 
at three-quarter load was 77 per cent., and that 
90 per cent. of the output was registered on the 
consumers’ meters, the consumption of fuel worked 
out 2.75 lb. per electrical horse-power hour, or 
3 64 lb. per unit sold, and 3.251b. per unit generated. 
This seemed to be an attainable ideal. Professor 
Unwin had dealt with the question of north-country 
coal, and had said that its calorific value was equal 
to that of Welsh. He would modify this, and say 
that although there was as much value in it, there 
was a difficulty in getting it out. Still, with care it 
could be got. The semi-marine type of boiler had 
been mentioned ; at Glasgow they would have 
nothing but marine boilers. They burned a kind 
of char from the gas works, costing 4s. 6d. per 
ton, which worked well if not stirred. They did 
not use steam jets, and the result was economical 
in money and good in evaporation. With a Lan- 
cashire boiler he had obtained in a 10-hours’ test 
in 1890 an evaporation of 11.7 lb. of water per pound 
of carbon value in the coal, and 12.41lb. when 
using the economiser. The boiler was, however, 
very underworked, the rate of combustion being 
about 6 lb. per square foot of grate surface per hour. 

Professor Kennedy next referred to the fact that 
Mr. Crompton had said that certain figures were 
unknown to central station engineers themselves. 
Now economy depended entirely upon regular 
measurement, and there was nothing about a sta- 
tion that could not be measured, at least with as 
much accuracy as the coal could be weighed. He 
(the speaker) looked forward with much interest to 
the tests of rope and belt driving that were about 
to be carried out in Belgium. At present there 
was very little exact knowledge available as to the 

wer wasted by different means of transmission. 
In a central station the daily load factor of each 
engine ought to be recorded. If the output were 
metered, and the hours of working noted, the 
matter was perfectly simple, while the information 
was most valuable. He had made some tests of the 
‘* obscure losses ” referred to in the paper, and had 
found, by collecting all the water from the steam 
pipes in one sumph, that it amounted to 8 per cent. 
of the total when working at light loads, and 5.6 
per cent. at heavy loads, which were serious losses, 
Mr. Crompton’s remarks about the evaporative sur- 
face condenser would lead to the idea that he 
doubted if it would increase the economy of working, 
but probably he did not mean that; the actual 
increase of economy might amount to 15 per cent. 
In conclusion, Professor Kennedy pointed out that 
the decrease in expense with increase in the size of 
station did not go on indefinitely, and he stated 
that a plant of 3000 to 4000 horse-power could be 
run as cheaply per unit of output as one of much 
larger size. 

Mr. Druitt Halpin, who was imperfectly heard, 
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called attention to the loss that resulted from the 
oxidation of coal. He said that pulverisation alone 
did no harm, as was shown by the intense heat 
attained in the dust fuel furnace of the late Mr. 
Crampton. The difficulty that the author had 
noticed in locomotive boilers arose from the stoker 
standing so far below the firedoor. On the foot- 
plate of an engine he was just on the level of the 
door, and could see all over the grate. He pro- 
tested against the result of boiler trials being given 
in pounds of water evaporated per pound of coal, 
without any note of the pounds of water evaporated 
per square foot of heating surface. He advocated 
these two figures being multiplied together to give 
a figure of merit. If the cost of the boiler in 
shillings per square foot of heating surface were 
divided by the figure of merit, a second figure was 
obtained having a commercial value. He gave, as 
examples of such figures, 6.7 for certain Lancashire 
boilers tested by Mr. Lavington E. Fletcher, and 
3.6 for the Babcock boiler referred to by Mr. 
Crompton. 

Mr. Rosenthal said that the question of boilers 
had been more discussed than anything else in 
the paper. In several provincial stations Lanca- 
shire boilers had been put in where coal was cheap 
and space of little value, but as yet there were no 
data available as to the cost of working and 
maintenance. Experience, however, showed that 
not more than 6 lb. to 7 lb. of water evaporated 
per pound of coal could be expected, although there 
were trials on record showing much better results. 
As a rule, the Lancashire boiler was not suitable to 
central stations, as the necessary surface could not 
be put in the available room. The water-tube, or 
multitubular, boiler was better adapted for the 
purpose. It was further necessary to consider the 
question of safety and economy of upkeep. Was 
the Lancashire boiler safe for high pressures? He 
had known several cases in which the pressure had 
been reduced after a few years’ working. Lanca- 
shire boilers gave little smoke with bituminous 
caking coal, but if there were a dozen of them, it 
was difficult to avoid smoke. Babcock boilers re- 
quired mechanical stoking in order to work well 
with bituminous coal. It was known that for a 


given output a pipe boiler required more surface 
than a plate boiler, and, therefore, Mr. Halpin’s 


method of comparison was misleading. What a 
central station engineer wanted was to get plenty of 
steam for his coal, and it did not matter to him 
how much surface there was in his boiler, provided 
it did not take up too much space. What was 
wanted in boiler tests was a record of the moisture 
in the steam. At Deptford it had been found that 
there was three-fourths of 1 per cent. of moisture 
when the steam left the boiler, although it had 
much increased before it reached the engines. 

This discussion took place on the last meeting of 
the session, and consequently it was impossible to 
adjourn it, although several other members had 
intimated their desire to speak. Considerably after 
the usual hour for closing, the President, Mr. 
Alexander Siemens, called on Mr. Crompton to 
reply, but in the few minutes at his command he 
could not do more than notice a few points, reserv- 
ing his complete answer for publication in the 
Journal. Mr. Crompton said that his paper was 
addressed principally to boiler and engine makers, 
and that he had been very anxious to elicit 
their criticisms. As to the Lancashire boiler, 
it gave splendid results under certain con- 
ditions, but it was not adapted for a high 
rate of firing. There was hardly an electric 
station with Lancashire boilers doing well; good 
results were only obtained by aid of big econo- 
misers. It was not the same with the pipe boiler ; 
the one he had referred to measured 16 ft. by 9 ft. 
by 12 ft., and gave 600 horse- power. Major- 
General Webber's remarks were based on erroneous 
conceptions, and evidently he had not read the 
paper carefully, Mr. Mark Robinson had said 
that his ideal figures were too high, but he 
had purposely made them so. It had been 
shown by Mr. Segundo and Professor Kennedy 
that 4} 1b. of coal per unit sold was reached every 
day, and it was certain that this would be improved 
to 3$ lb. Anything below that would involve a 
stiff pull, but he had chosen 24 Ib. as a figure to 
work up to. He was glad to receive Mr. Ham- 
mond’s approval, as no one knew better the difti- 
culty of collecting statistics. Mr. Maclean had mis- 
taken his intention ; all that he said was that the 
figures from Oxford were almost too good to be 
true. Mr. Shoolbred had testified to the advantage 





of accumulators, and that they saved both wages and 
coal. This view was extending in America and in 
New York, and large stations had been equipped 
with accumulators. He was sorry he had made a 
mistake about the figures in the Preston station. 
He agreed with Professor Unwin that superheating 
offered a means of economy. The use of liquid 
fuel during the hour or two of highest load was 
being seriously considered. When the output had 
also to be increased 40 to 50 per cent. at 20 minutes’ 
notice, it would also be most valuable, as it would 
save additional boilers being got under steam. 

The proceedings then terminated with a hearty 
vote of thanks to Mr. Crompton. 








THE SUEZ CANAL AND SHIPPING. 

Tue records of the Suez Canal are of twofold 
interest, for there are those who look to its pro- 
gress and financial success as encouragement for 
similar undertakings, sometimes, we fear, without 
direct reference to the requirements of the new 
waterways. Again, the returns are regarded, not 
without some reason, as in large measure an indi- 
cation of the condition of the steam shipping trade. 
The canal is the portal to the East, and if trade 
thitherward is not active, there is ground for the 
assumption that in no direction is it much better. 
Moreover, opportunity is afforded for gauging the 
relation of other maritime nations to Britain as 
merchant carriers. The record of traffic prepared 
for the annual meeting at Paris next Tuesday shows 
that the total number of steamers passing through 
the canal is the smallest since 1887, having been 
3341, as compared with 3559 in the previous year, 
and 4207 in 1891. Indeed, the number is only 
about equal to the average number for the past 10 
years ; and this is not entirely explained away by 
the pronounced tendency of the age to construct 
big steamers. The gross tonnage—10} millions— 
is slightly less than in the previous year, and is 1} 
millions less than in 1891; but with this exception 
the steady progress of the past has been maintained. 
The decrease is due, of course, to commercial de- 

ression ; and it is also interesting to note that this 
international board, in their report, associate this 
with the strikes in England. Indications, however, 
lead them to believe that there will be a revival in 
trade, and encouragement is taken from the grow- 
ing export of frozen meat from Australia and the 
increasing transport of petroleum. 

In 10 years the gross tonnage passing through the 
canal has increased by 2? millions, although the 
number of vessels almost remains stationary—about 
3300—during that period. The average gross ton- 
nage has therefore steadily increased in the 10 years 
from 2437 to 3219 tons. The mean net tonnage 
has in the 10 years advanced from 1746 to 2292} 
tons. The ratio of increase in the gross tonnage 
is 32.4 per cent., and in the net tonnage 31.4 
per cent. When one remembers that the new 
vessels bear a small proportion to the old traders, 
the growth of the mean net tonnage in one year 
from 2166.9 to 2292.4 is the more remarkable. 
This increased size is also evidenced by the returns 
as to draught of vessels using the canal. The per- 
— drawing less than 23 ft. has declined in one 
year by 4 per cent., this from about 73 to 69 per 
cent., the vessels drawing more having increased 
from 26.69 per cent. to 31.07 per cent. The maxi- 
mum draught allowed for vessels passing through 
the canal four years ago was 24 ft. 7 in., now it is 
25 ft. 7 in., and the increase in size is further shown 
by the fact that 164 vessels drawing more than 
24 ft. 7 in. used the canal, or 4.91 per cent. of the 
total, whereas in the previous year the ratio was 3.57 
per cent., and in 1891 3.20 per cent. The decision 
to admit the deeper laden vessels is therefore ap- 
preciated. Indeed, one of the requirements of 
the naval architect is for greater draught of water 
in our seaways and harbours, since it is contended 
that with the present conditions in this respect an 
increase in speed is more difficult of attainment 
than it otherwise would be. One of the dis- 
tinguished naval architects of the day has stated 
that if the load draught of some of our steamers 
were 30 ft. instead of 26 ft., they could have been 
designed to have a speed of 1} knots more, The 
fact that the new Canadian mail steamers of 20- 
knot speed are to have a load draught of 30 ft. (see 

age 692 ante), owing to Halifax and Quebec har- 

urs being suitable, will greatly increase the 
interest in these vessels when they come to be 
tested on the Atlantic against less favourable 
designs in respect of draught. 





The transit receiptsfrom thecanal total 70,667,361 
francs. This, of course, shows a falling off in the 
same ratio as the tonnage, the decrease on the receipts 
of two years ago being 13 million francs. On the 
balancing of the financial statement it is found that 
the profit is 41 million francs, or about 1,600,000/. 
The net return to shareholders is 90 francs per 
share; and in this connection it may be noted 
that M. F. de Lesseps is demitting the office 
of director - general, and that the directors have 
taken the opportunity to express the indebted- 
ness to the founder, without whose genius and 
perseverance the canal would not have existed. 
It will be recognised that the board are only acting 
rightly in proposing to give 60,000 fr. a year to 
his 13 children, to be equally divided amongst them, 
and 60,000fr. to Madame de Lesseps until her 
husband’s death, when it will be reduced to 
40,000 fr., and this latter will ultimately also go to 
the children. 

Great Britain still maintains her supreme posi- 
tion, although her proportion shows a decrease. 
This, of course, may be due to the strikes to which 
we have referred affecting our commerce to a 
greater extent than other countries ; but this ex- 
planation is rather an aggravation, and certainly the 
fact that our ratio to the total gross tonnage has de- 
creased from 77.63 per cent. in 1891 to 74.18 per 
cent. in 1893 is not satisfactory. There is a more 
marked decrease in the number of ships, which 
would indicate that we are more inclined to in- 
crease the size of our vessels than other nations. 
This should give us the greater advantage if the 
theory be correct—and all presumption supports 
it—that the large cargo-carrying steamer is more 
economically worked than the medium or small 
steamer. But there can be no doubt that the 
tendency to legislation does more to hinder 
our shipping than ordinary competition. Any 
encouragement in this direction on the part of 
shipowners, by dereliction of the ordinary responsi- 
bilities of their position, is therefore the more to be 
condemned. We do not say that legislation is not in 
some cases necessary, but its extension is, in many 
instances, largely due to the lapses from duty of 
a few owners, heedless of consequences except 
economy and profit. Germany stands second on 
the list with 7.43 per cent., only a tenth of the 
British tonnage, and her progress is not great, but 
clearly it is better than retrogression. France has, 
in the three years, increased her ratio from 5.05 to 
6.53 per cent., Holland|from 3 to 4.12 per cent., 
and Austria-Hungary from 1.39 to 2.34 per cent. 
Other nationalities have less proportions, Italy 
and Norway being the only others with a ratio 
over 1 per cent. 

Of other points in the report, it may be men- 
tioned that 259 vessels navigated the canal by 
day only, the average duration of passage being 
31 hours 24 minutes, while 3082 navigated by night 
as well as by day. The average duration of the 
passage in their.case was 19 hours 52 minutes. In 
other words, 92.2 per cent. of the vessels took 
advantage of the electric light arrangements for 
continuing their passage at night, with the result, 
as stated, that they shortened the passage very 
much—a great advantage to mail steamers, which 
constitute more than a fifth of the total. In the 
previous year 90 per cent. navigated the canal night 
and day. The mean duration of the passage for all 
vessels was 20 hours 45 minutes, while in the pre- 
vious year the average was 21 hours 16 minutes, a 
decrease due largely to the smaller number lying 
up during the night. The total number of passen- 
gers on vessels passing through the canal was 
180,432, about 8000 less than two years ago. Of 
this number the greater proportion, 94,005, were 
outward bound. This is largely due to pilgrims, 
emigrants, and convicts, who make 41,290 of the 
total, of whom 24,373 were outward bound. Civi- 
lians number 67,262, fully a third of the total ; but 
here the majority were homeward-bound, 35,113 
having come west against 32,149 going east. 
The majority was on the opposite side in the pre- 
vious year, the outward-bound passengers (38,274) 
being 6300 in excess of the homeward-coming pas- 
sengers. Of military 71,880 passed through the 
canal, slightly more than half going outwards. 





AMERICAN CokE.—The United States Geological Survey 
reports that the production of coke in the Appalachian 
district last year was 9,460,310 tons, as compared with 
12,010,829 tons in 1892. The large reduction observable 
in the production last year was due to depression in the 
American jron trade, 
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NOTES. 
Lirtineg Water sy Air FLoration. 

Tue Pohlé air lift pump is very extensively used 
in America as a lifting pump, not merely for water 
from artesian wells, but also for acids, oils, and 
liquids containing foreign matter which would injure 
any pump actuated by valves. This device consists 
merely of a pipe with a bell mouth at the bottom, 
which is lowered into the artesian well or into the 
liquid, and another pipe, whose bottom is turned 
to a semicircle, like the handle of a walking-stick, 
is placed into the liquid and hooked under the edge 
of the larger pipe. A stream of compressed air is 
forced through the bent tube into the larger pipe, 
and by reducing the specific gravity of the whole 
column of the liquid, causes it to rise. In this 
manner water may be lifted to a considerable 
height above its natural level. For breweries 
and ice manufactories there is also a very material 
gain by the reduction of the temperature of the 
water due to the refrigeration of the air, which 
expands as it reaches the point of discharge of 
the commingled air and water. It is claimed 
that the total efficiency of the system, while as a 
rule it is above 80 per cent., at times reaches to 
90 per cent. The expansion of the air in doing 
work continuing until the actual discharge of the 
liquid at atmospheric pressure, renders this system 
a perfect expansion engine, both in the direct appli- 
cation of the expansion and also the utilisation of 
the changes of heat due to expansion. Where 
water from artesian wells is used for drinking, the 
aeration adds to the agreeable character of the water. 
As the entire mechanism in connection with this 
system of raising liquids is independent of the 
position of its compression, the compression can be 
done at any convenient place, and the air conducted 
in pipes around to as many places as may be re- 
quired, 

Tue Conego Raitway. 

Belgian capitalists appear to have burnt their 
fingers a little in Africa—not very much, perhaps, 
but still a little. All the great Powers of Europe 
have had a scramble for Africa, and the Belgian 
Government has been sufficiently ambitious to 
participate in the fray. Belgium organised the 
Congo Free State ; and of course thesCongo Free 
State must have a railway. A company was formed 
under the auspices of the Belgian Government for 
carrying out the line, but the company has found 
the concession which it received something of a 
white elephant. It has proved to be difficult 
to recruit a black staff and to maintain it in a 
healthy state when recruited. Vexations, delays, 
and aggravated expenses have been the inevitable 
result ; and at the close of February, 1894, although 
surveys had been completed for a distance of 133 
miles, the rails had been actually laid for only 28 
miles. The first section from Matadi to Kenge, 
although inaugurated in December, 1893, was only 
really brought into effective working in February, 
1894. This was due to the fact that the section was 
constructed during the dry season, and was naturally 
a good deal affected by the first heavy rains. Partly 
in consequence of this state of things, and partly 
also in consequence of the difficulties attending 
transport operations in the neighbourhood of the 
cataracts, the working of the section has not at 
present been attended with ‘‘serious” results, so 
far as profits are concerned. The company is now 
casting about for fresh ways and means with which 
to complete the line to Stanley Pool. Although 
the cost of construction will largely exceed the 
original estimates, the council of administration 
expresses its conviction that upon the opening of 
the line to Stanley Pool its net revenue will be 
sufficient to remunerate the capital devoted to its 
construction. 


New Sream Liresoar ‘‘Crry or Giascow.” 

The money collected by the citizens of Glasgow at 
their Lifeboat Saturday Movement has been spent 
upon an hydraulic steam lifeboat, which has just 
been completed, and went on her official trials on 
Thursday of last week. This is the second of the 
type, and like the first, the Duke of Northumber- 
land, has been constructed by Messrs. R. and H. 
Green, Blackwall, from the designs of Mr. G. L. 
Watson, the famous yacht-designer. The craft is 
53 ft. long by 16 ft. beam, 3 ft. longer and 4 ft. 
more beam than the first boat, while the depth is 
5} ft. The displacement is 30 tons, as compared 
with 23 tons, while the draught is less by 3 in., 
being 3 ft. 3in. She has therefore greater carry- 
ing power, and will accommodate 30 to 40 pas- 





sengers, while having on board 4 tons of coal for the 
boilers and half a ton of fresh water in the reserve 
tanks. In the machinery, which has been supplied 
by Messrs. Penn, Limited, Greenwich, several 
improvements have been made on that in the 
Duke of Northumberland. As in her case, the 
vessel is jet-propelled ; on each side there is a for- 
ward and an aft jet, while Mr. J. F. Green has 
invented and patented a means whereby lateral 
propulsion by a jet on the broadside is secured, so 
that the boat may throw herself off a wreck along- 
side which she may have to go in her life-rescuing 
mission. The whole machinery only weighs 8 tons, 
and the engines on trial developed 180 horse-power 
at 370 revolutions, giving the anticipated speed of 
84 knots. The boiler supplying steam was worked 
under forced draught on the closed stokehold 
system, the mean pressure being about 1l}in. The 
boiler is of the water-tube type invented by Messrs. 
Penn, who were pote at the trial by Mr. J. 
P. Hall, managing director. There are two steam 
chests 21 in. in diameter, instead of one, as in other 
well-known designs of water-tube boilers, and two 
water drums 9 in. in diameter, and the steam-gene- 
rating tubes, some of which are only slightly curved, 
pass diagonally from the right bottom water drum 
up to the left steam chest. The downcomers are in 
the wings. The tubes, of steel,are 1 in. in diameter. 
A feature of the design is that the steam pipes to 
the steam cylinders pass through the uptake, with 
the view of drying and slightly superheating the 
steam. As we hope to illustrate the machinery 
as well as the boat in a subsequent issue, it is 
not now necessary to enter into details. The 
grate area is 15 square feet, and the heating sur- 
face 670 square feet, a ratio of 1 to 44.6, while 
the power developed is equal to 11.3 indicated 
horse-power per foot of grate area. Steam at 
150 lb. pressure is supplied to the horizontal com- 
pound engines driving the two turbines. The cy- 
linders are 84 in. and 15 in, in diameter respectively, 
and the stroke of piston 12 in. The turbines 
are coupled direct to the shaft at either end, the 
turbines being 2 ft. 6in. in diameter. The water 
is drawn through rectangular orifices on each side, 
8 in. by 17in., and is ejected through a 12-in. pipe 
for going astern, and through a 9-in. for going aft or 
laterally. Three throttle valves regulate the dis- 
charge from each turbine. The boiler and machinery 
work most satisfactorily. One jet going astern 
enabled the boat to turn a complete circle without 
the rudder in 5 minutes 5 seconds in the open off 
Sheerness, with a wind force 6. At the same time 
the vessel turned with the rudder in 1 minute 26 
seconds, with both jets driving her ahead ; going 
full speed she stopped dead and started astern in 
20 seconds. Other manceuvring tests showed the 
vessel steady in a heavy sea. The trials were 
attended by Sir Edward Birkbeck and the Directors 
of the Royal Lifeboat Institution, and by Captain 
Nepean, the naval architect of the Institution. The 
cost of the craft, which, as we have said, is being 
defrayed by the people of Glasgow, is 3500/., and 
ultimately she will be placed at Harwich. She 
starts for Glasgow on Saturday, June 2, to be for- 
mally christened by the wife of the Lord Provost 
on the occasion of Lifeboat Saturday. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 24, 1894, 

THE distressing conditions in the iron trade continue. 
Business is at even a lower ebb, though prices for 
Bessemer pig and steel billets have nominally advanced 
some 3 dols. per ton, without finding ready buyers. 
The stig puiitiietion of operators and miners at 
Cleveland last week was a dismal failure. A vigorous 
attempt is tobe made to start up some of the Connels- 
ville coke works and some of the coal mines near 
Pittsburgh. Notwithstanding furnaces are banked 
everywhere and many finishing mills wholly or par- 
tially idle, prices for finished products do not advance, 
No more favourable time for manufacturers could have 
been selected by the miners to strike than the present. 
New work is scarce, and enterprise is asleep. Public 
opinion is an to bring about speedy action on the 
Senate Tariff Bill. Steel rail makers are quite busy 
on street rails. Structural material makers report a 
general withholding of large orders. Merchant iron is 
2 dols. per ton higher than 30 days ago. 





GUNNERY TRIALS OF THE CHILIAN 
CRUISER ‘‘ BLANCO ENCALADA.” 

Tue gunnery trials of the Chilian cruiser Blanco 
Encalada, built by Sir W. G. Armstrong, Mitchell, 
and Co., Limited, took place on Tuesday, the 22nd ult. 

The vessel is of the type of fast cruiser to which the 





firm has recently paid so much attention, but she is 
more heavily armed than any previous vessel ; indeed, 
she carries an armament which compares favourably 
in power with vessels very much larger than herself in 
the British Navy. Her armament consists of two 8-in 
guns, one mounted forward and the other aft, as bow 
and stern chasers, and ten 6-in. quick-firing guns 
mounted in sponsons, the two foremost and the two 
aftermost of which can fire in line of keel. The vessel 
can therefore direct one 8-in. gun and two 6-in. ahead 
or astern, and two 8-in. and five 6-in. on any point 
within 50 deg. either side of the beam. In addition 
to this armament of heavy guns, she carries 22 smaller 
quick-firing Hotchkiss guns and five torpedo tubes. 

It should be further remarked that the guns com- 
poke her main armament are of a peculiarly power- 
ui type. The 8-in. guns are of 40 calibres length, 
and have a velocity of 2260 ft., with a 210 lb. projec- 
tile, and a very moderate chamber pressure. So im- 
proved is all the breech mechanism and powder supply 
arrangements, that the guns may be called quick- 
firers. This nomenclature was certainly borne out 
during the trials, when, with a crew that had never 
fired a round from the gun on any former occasion, 
four rounds were fired (the powder being supplied 
from the magazines) in 62 seconds ; in fact, the man 
who has to aim the gun need never be kept waiting for 
the loading. The 6-in. quick-firing guns are mounted 
on pedestal mountings ; they are also of 40 calibres 
length, and have a velocity of 2500 foot-seconds, with 
a 100-lb. shot. During the trials 20 rounds were fired 
from the 6-in. guns, and eight rounds from the 8-in. 
Four rounds were also fired from each of the small 
quick-firing guns. No defect of any kind was ex- 
perienced. 

It should also be mentioned that to thoroughly try 
the structure of the ship, the after 8-in. gun was fired 
in line of keel horizontally, and the foremost 8-in. gun 
was fired ahead with elevation varying from the hori- 
zontal 4 deg. for five rounds, four of which were 
against time. This severe ordeal did not even crack 
the paint in the decks below the muzzles of the guns, 
and the only damage reported during the whole of the 
trials was one broken rail, which had accidentally been 
left in a position of danger, and a little glass from the 
chart house. 

Before the gunnery trials were undertaken, a torpedo 
was fired from each of the two port broadside tubes. 
These tubes are of new Elswick design, and are 
arranged for the use of cordite impulse, which has 
given such satisfactory results. A number of experi- 
ments has shown that the velocity of impulse of the 
torpedo is exceedingly regular, and that with a pres- 
sure of about 35 lb. in the tube a velocity of no less 
than 53 foot-seconds isobtained. The broadside tubes 
are capable of training through a large arc. Durin 
the trials the weather was beautifully clear, and muc 
interest was taken in the long range of the guns when 
fired at high elevations. The 8-in. guns were fired at 
15 deg. elevation, when the shot struck the water at a 
distance of 10,000 yards, but so clear was the weather 
that the spray thrown up by the shot was clearly seen 
each time. The ship returned into harbour when she 
completed her trials, and is shortly to proceed to her 
speed trials. It is confidently expected that she will 
realise a speed of not less than 224 knots. So many 
were the novelties and improvements in the armament 
of this remarkable vessel, that both the gunnery de- 
partment and constructive department of the English 
Admiralty were represented. 

The vs St present at the trials were: From the 
Chilian Commission, Captain Goni; Captain Munoz 
Hurtado (captain of the vessel) ; Captain Linacre (the 
commander of the vessel); Sir Edward Reed, M.P. 
(technical adviser to the Chilian Commission). From 
the Admiralty: Commander Peirse; Mr. Organ and 
Mr. Little, Constructive Department. From the 
Excellent : Captain Beaumont and Lieutenant Brown- 
ing. The Elswick firm was represented by Sir Andrew 
Noble, K.C.B., F.R.S., &c. r. Watts, naval archi- 
tect, who designed the vessel; Commander Lloyd, 
and Mr. Hadcock. 





THE INSTITUTION OF CIVIL ENGINEERS. 

THE annual general meeting to consider the report of 
the outgoing Council, with the statement of accounts, 
and to elect the Council and officers for the ensuing 
session, was held on Tuesday, May 29, Mr. Alfred Giles, 
the President, being in the chair. 

The tabular statement of the transfers, elections, deaths, 
and resignations during the year showed an effective in- 
crease of 188 on the previous total of 5371—or at the rate 
of 34 per cent. per annum—while, as regards the students, 
the decrease was 28. The gross numbers on the books on 
a 31 in 1893 and 1894 were 6397 and 6557 respec- 
tively. 

The strict income had amounted to 21,3087. 12s. 3d., an 
increase of about 4507. on the former year, to which 
had to be added 3838/. 16s. on account of capital, and 
4281. 14s. 6d. for trust funds, bringing up the total receipts 
to 25,5761. 2a. 9d. The general expenditure had been 
17,4897. 3a. 10d. (including 80507. for publications), while 
there had been an expenditure of 51667. 1s. 2d. on capital 
account, and 10,0007. had been placed on deposit to meet 
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the considerable sums which would ba required at an 
early date in connection with the new building. The 
summary of investments showed that there stood to the 
credit of the Institution 118,067/., with trust funds of the 
par value of 15,696/. 03. 10d., together 133,673/. 03. 10d. 

A review of the work of the past session was next given 
from which it appeared that 19 papers had been read an 
discussed at the ordinary meetings, treating of separate 
and clearly defined branches of engineering—municipal, 
hydraulic, mechanical, mining, and electrical, and also 
referring to navalarchitecture. For several of the papers 
detailed premiums had been awarded to Messrs. Clerke, 
Kreuter, Vernon-Harcourt, Partiot, Greathead, Fox, 
Parker, Hunt, Redwood, Commans, and Colquhoun. The 
papers selected for printing without being read had been 
numerous and varied, and had ranged over the whole 
field of modern engineering. Mention was made of 
several representative memoirs in the various branches, 
not that they merited greater recognition than the others, 
but that they served te support the quality of catholicity 
claimed for the Institution. Premiums for papers in this 
category had been awarded to Messrs. Donkin, Lowcock, 
Marks, Tanabe, Ewart, and Moncrieff. 

The second of the “James Forrest” lectures had been 
delivered by Dr. John en, F.RS., M. Inst. C.E., 
his theme being ‘‘ The Relation of Mathematics to Engi- 
neering.” This recondite subject had been presented to 
a large audience, which testified in a marked manner its 
appreciation of the lecture. 

leven supplemental meetings for students had been 
held. The papers read afforded evidence of having been 
carefully prepared, and three of them were considered 
sufficiently good to merit the distinction of being printed 
in the Minutes of Proceedings. The proceedings of the 
local associations of students at Manchester, Glasgow, 
Birmingham, and Neweastle-on-Tyne, had been highly 
satisfactory, and the Council was glad to report that a 
fifth local association had been formed at Leeds. For 
pares read by students at the Institution, and before the 
ocal associations, the Council had made the followin 
The Miller Scholarshi —— for two rte | 
; and Miller prizes to Messrs, 
; . G. Wales, H. T. White, P. J. 
Tucker, H. N. Allott, A. Watson, W. O. Leitch, and 
T, H. Watt. 

At the Engineering Congress at Chicago, alluded to in 
the last report, the Institution had been represented by 
Sir Benjamin Baker, K.C.M.G. An address, thanking 
the Institution for its action in the matter, had been sub- 
sequently received from the executive committee of the 
Congress. The Council was of opinion that to preserve 
and strengthen the cordial relation which subsisted 
between the engineers of Great Britain and the United 
States was a high object, for the attainment of which in 
the present case the thanks of the Institution were due to 
its delegate. 

The laborious work of preparing for press the library 
catalogue had bsen completed. A large portion of the 
matter was already in print. The sheets of the first 
volume had been struck off, and a bound copy was laid 
on the table for the inspection of the members. 

In conclusion, the Council had devoted much attention 
to the question of rebuilding the premises. A decision 
had been arrived at to utilise the sites of Nos, 24, 25, and 
26, Great George-street, and designs for a new building 
had been prepared by Mr. Charles Barry, F.R.I.B.A. It 
was bagel that the work might be commenced early in 
the forthcoming recess. 

The report having been adopted, cordial votes of thanks 
were passed to the President, the vice-presidents, and 
the other members of Council, for their zeal on behalf of 
the Institution ; to the auditors for the time and trouble 
they had bestowed in verifying the accounts; to the 
secretaries and staff for their services ; and to the scruti- 
neers of the ballot. 

The ballot for Council resulted in the election of Sir 
Robert Rawlinson, K.C.B., as President ; of Sir B. Baker, 
K.C.M.G., Mr. J. W. Barry, Mr. W. H. Preece, C.B., 
and Sir Douglas Fox, as vice-presidents; and of Dr. W. 
Anderson, A. R. Binnie, W. R. Galbraith, J. H. Great- 
head, Sir Chas. A. Hartley, K C.M.G., J. C. Hawkshaw, 
©. Hawkeley, Dr, Alex. B. W. Kennedy, Sir Bradford 
Laslie, K.C.I.E , J. Mansergh, Sir Guilford Molesworth, 
K.C.LE., Sir E. J. Reed, K.C.B., W. Shelford, F. W. 
—_ and Dr. W. H. White, C.B., asother members of 

ouncil. 


awards: 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on May 25, 
1894, Professor A. W. Riicker, F.R.S., President, in the 
chair, Professor W. Ramsay, F.R.S., read a paper on 
** The Passage of Hydrogen through a Palladium Septum, 
and the Pressure which it Produces.” After referring to 
the analogy between osmotic pressure of solutions and 
the behaviour of hydrogen and palladium, the author de- 
scribed the apparatus he had used in his experiments, and 
showed it in operation. A vertical platinum tube pro- 
vided with a palladium cap is inclosed within a glass 
vessel through which hydrogen or other gases may be 
passed, and outside the glass vessel is a vapour jacket by 
means of which a constant temperature can be maintained. 
The lower end of the platinum tube communicates through 
rN = uated capillary tube with an adjustable manometer, 
which enables the volume of the inclosed gas to be kept 
constant. Great precautions were taken for insuring 
as 4 and dryness of the gases used. After filling the 
palladium and platinum tube with dry nitrogen at _atmo- 
spheric pressure and the desired temperature, hydrogen 
was passed through the glass vessel. Some of the hy- 
drogen permeated the adium walls, thus i i 


increase was then observed. Experiments were made 
with air, nitrogen, nitric oxide, nitrous oxide, carbon 
dioxide, carbon monoxide, and cyanogen in the palladium 
tube, and in some cases the hydrogen was diluted with 
nitrogen. In all cases the maximum pressure of the hy- 
drogen within the tube was less than that of the hy- 
drogen outside the tube, as will be seen from the following 
Table, which shows the ratio of these pressures under the 
various conditions : 


Gas Origi-| “a Ratio. 
nally (Gas Passed Out-| . |Internal Hydrogen Pressure 


— | side Tube. ure, |External Hydrogen Pressure. 





Nitrogen | 


Hydrogen 


” ” 
i | Hydrogen “fo 
| cent. (rest N) | 
= Hydrogen 25 per 
cent (rest N) 
Carbon 


dioxide 
Carbon 
monoxide re | 
Cyanogen | ” | 


Hydrogen 


280 
280 | 


After the palladium had been used once or twice, it 
became coated with mercury (vaporised from the mano- 
meter), and lost its permeable properties. It was 
found necessary to heat the tube to remove the mercury, 
and then dissolve off the oxide of palladium thus pro- 
duced after each experiment. The permeable nature of 
palladium was found to depend greatly on the tempera- 
ture, for at 232 deg. Cent. the passage of hydrogen was 
so slow that the internal pressure was still rising after 
10 days; at 330 deg. the passage was very rapid. An 
attempt to use the apparatus for giving a continuous 
indication of the amount of hydrogen in coal gas failed 
because the palladium did not retain its activity suffi- 
ciently long. Other experiments showed that nickel is 
impervious to carbon monoxide. 

n the latter portion of the paper the author discusses 
the various “so-called” explanations which have been 
— of the phenomena, but finds none satisfactory. 

xperiments on the absorption of gases by platinum and 
other metals are in progress, with a view to the further 
elucidation of the subject. 

Mr, Mond thought the fact that rise of temperature 
accelerates diffusion tended to confirm Graham’s view 
that the gases pass through openings in the solid, for 
increase of temperature would widen any pores which 
— exist in the metal. 

he President inquired whether the author’s argument 
against the possibility of palladium hydride condensing 
in the pores of the metal, because of its being unstable at 
the temperatures employed, would be affected by the 
fact of water being capable of existing in contact with 
glass at temperatures much above boiling point. 

In reply, Professor Ramsay said the President’s sugges- 
tion might be true, but if so another condition must be 
fulfilled, viz., that the hydrogen molecules must be split 
up into the atomic or nascent state. 

A paper on ‘‘ The Expansionof Rarefied Gases,” by Pro- 
fessor W. Ramsay, F.R.S., and Mr. E. C. C. Baly, was 
read by the latter. In the first part of the paper a 
historical summary of previous researches on the subject 
is given, and the chief sources of error pointed out. ‘The 
method employed by the authors was to have two McLeod 
gauges connected with a pump, and arranged so that 
both could be trapped under exactly the same pressure. 
One of the gauges was surrounded by a vapour jacket at 
about 130 deg. Cent., whilst the other was cold at about 
13 deg. Cent. After both were trapped, the hot gauge 
was allowed to cool, and the readings of both taken. 
From these observations the coefficient of expansion of 
the gas used could be calculated. The experiments also 
served as tests of the reliability of the McLeod gauge 
under different conditions. For air and carbon dioxide 
the gauges proved quite unreliable, whilst for hydrogen 
~~ were very satisfactory. With carbon dioxide the 
surface condensation was so large as to make the obser- 
vations worthless, but hydrogen suffered no condensation 
between pressures of 650 millimetres and 0.000076 milli- 
metre. Great difficulty was experienced in filling the 
gauges with pure hydrogen, but when accomplished the 
expansion was found to be normal (345) down to 0.4 milli- 
metre pressure, and diminished to 3}; at 0.07 millimetre, 
Oxygen, however, gave a coefficient of 4; at 5 millimetres 
pressure, z}y at 2.5 millimetres, and 5}; at 1.4 millimetres. 
At 0.7 millimetre its behaviour was most erratic, there 
being as much as 15 times the amount of gas trapped in 
the gauge at one time as at another. This Ps C. 
Bohr’s observations on the anomalous behaviour of oxygen 
about this pressure. 

For nitrogen the values of the coefficients found were 
a}y at 5 millimetres, y}; at 1.1 millimetre, and 3}, at 
0.6 millimetre. At small pressures the elasticities of 
hydrogen, nitrogen, carbon dioxide, and air increase with 
decrease of pressure, but in oxygen the reverse holds. 
Examining the consequences of this increase of elasticity, 
in the light of the kinetic theory of gases, the authors 
point out that it means an increase of internal energy, and 
suggest that this may be the cause of phosphorescence in 
high vacua. 

he President announced that the discussion on the 

a a would be taken at the next meeting, after 
s had been distributed to members. 
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the pressure inside. After some time (usually an hour or 
#0) the pressure attained a steady value, and the total 





a contract for the supply of 1000 tons of armour-plates 
for the French ieemaiel St. Louis. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday was a dies 
non in the pig iron ring on Change, in consequence of the 
occurrence of the anniversary of Her Majesty’s birthday. 
When business was resumed on the following forenoon, 
the market was quiet, only some 8000 tons of iron chang- 
ing hands—4000 tons of Scotch, 2000 tons of which sold 
at 41s. 64d. this week, with a ‘‘call.” There was very 
little business doing in the afternoon, 3000 tons of Scotch 
—including all the sales. The tone of the market was 
fairly good, Scotch iron finishing 1d. per ton better 
than in the forenoon, and hematite iron 4d. better. 
At the close the settlement prices were — Scotch 
iron, 41:3. 6d. per ton; Cleveland, 35s. 14d.; Cum- 
berland and iddlesbrough hematite iron, respec- 
tively, 43s. 6d, and 43s. 14d, per ton. Monday’s fore- 
noon market was flat and idle, the turnover, which 
was limited to Scotch and Cleveland, not exceeding 
some 3000 tons. There wasa general decline in prices, 
Middlesbrough hematite iron being the only exception. 
In the afternoon the amount of business done was again 
trifling, and did not exceed 5000 tons of all kinds. The 
tone was exceedingly flat. Scotch warrants were done at 
41s. 44d. to 41s. 34d. per ton cash, closing 41s. 3d. buyers, 
the loss on the day amounting to 24d. per ton. Other 
irons declined in price 14d. to 2d. perton. The settlement 
rices at the close were—Scotch iron, 41s. 3d. per ton; 
leveland, 35s.; Cumberland and Middlesbrough hematite 
iron, 43s, 44d. and 43s. per ton respectively. Business was 
very quiet on Tuesday forenoon. Only some 6000 tons 
were dealt in, the bulk being Scotch, which was flat at 
41s. 34d. per ton cash. The tone was just steady in the 
afternoon, with a small amount of business done, 10,000 
tons of all kinds at the very outside changing hands. 
Prices were practically unaltered from the forenoon. At 
the close the settlement prices were—Scotch iron, 41s. 3d. 
r ton; Cleveland, 35s.; Cumberland and Middles- 
ole hematite iron, respectively, 43s. 44d. and 43s. 
per ton. The market was strong this forenoon on 
rumours that a strike amongst the miners was not an 
unlikely thing, and there was a turnover of between 
10,000 and 11,000 tons. Prices advanced all round. A 
big business, amounting to 25,000 tons, was done in 
the afternoon, and prices went bounding upwards, 5d. 
to 7d. per ton of advance being made. The settlement 
prices at the close were—Scotch iron, 41s. 9d. per ton; 
Cleveland, 35s, 74d.; Cumberland and Middlesbrough 
hematite iron, 43s. 104d. and 43s. 14d. per ton, respec- 
tively. The following are the quotations for a few 
special brands of makers’ No. 1 iron: Gartsherrie, 50s. 
per ton; Summerlee, 51s. 6d.; Calder, 52s.; Coltness, 
54s. 6d.—the foregoing all shipped at Glasgow; Glen- 
arnock (shipped at Ardrossan), 50s.; Shotts (shipped at 
eith), 54s.; Langloan and Carron out of the market. 
The number of blast furnaces in actual operation still 
remains at 73, as compared with 71 at this time last 
ear. One is making basic iron, 25 are working on 
Sreansien ore, and 47 are making ordinary iron. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 5207 tons, against 7156 tons in the corre- 
sponding week of last year. They included 268 tons for 
India, 345 tons for Australia, 613 tons for Italy, 560 
tons for Germany, 220 tons for Holland, 220 tons 
for Spain and Portugal, 500 tons for China and Japan, 
smaller quantities for other countries, and 2304 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 312,100 tons last 
night, as compared with 312,892 tons yesterday week, 
thus showing a reduction on the week amounting to 
792 tons. 


Finished Iron and Steel Trades.—The makers of finished 
iron are complaining loudly of dull trade. In many in- 
stances their works are only running from seven to nine 
shifts per week. Shipbuilding material is being turned 
out in large quantities at the steel works, but competi- 
tion keeps down prices at a low level. 


Glasgow Copper Market.—One lot of copper was done 
last Friday at 39/. 17s. 6d. per ton three months, and 
since then prices have been much depressed. This fore- 
noon the cash quotation was 39/. 1s. 6d. per ton buyers, 
and in the afternoon 39/. per ton cash was reached, but no 
business was reported, 


Sulphate of Ammonia.—This en is still firm in 
price. For forward delivery makers are holding off, but 
some are willing to accept 14/. 5s. per ton for this month. 


Glasgow Coal Market.—The coal market to-day showed 
a fair demand at steady prices for main, ell, and splint, 
which were all quoted just at last week’s prices, without 
the least apparent fluctuation. Steam coal, however, 
was quiet, and there was more competition for orders in 
it. In view of possible troubles with the miners, sellers 
are somewhat afraid to commit themselves by quoting 
forward, but at the same time exporters do not seem to 
have very much to place in the way of forward delivery. 
The men are reported to be working very irregularly since 
the reduction of wages was effected. Prices at Glasgow 
Harbour to-day may be quoted as under: 


F.o.b. per Ton. 
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Railway Contract.—At a meeting of the directors of the 
Great North of Scotland Railway, held to-day at Aber- 
deen, it was agreed to accept the offer of Messrs, Charles 
Brand and Son, Glasgow, to construct the Cruden line, 
which is to be about 15 miles in length, and the estimated 
cost about 75,0007. 

















June 1, 1894.] 


ENGINEERING. 


725 








Forfar and Brechin Railway,—This new branch of the 
Caledonian Railway Company’s system, the length of 
which is about 144 miles, was inspected this day week 
for the Board of Trade by General Hutchinson. The 
testing of the bridges, especially the one which spans the 
Esk, was most BS cd carried out. Messrs. Thomas 
Meik and Son, Edinburgh, were the engineers for the 
line. It has been constructed by Mr. Joseph Phillips, 
late of the Forth Bridge, who commenced the work about 
three years ago. 

Reconstruction of the Wishaw Steel Works.—Important 
alterations and extensions which have been in progress at 
the Glasgow Iron and Steel Company’s Works at Wishaw 
during the past year or so, are now practically complete, 
and the new plant will soon be in full operation. One of 
the blast furnaces has been rebuilt, and a new one has 
been erected, so that there are now in all four furnaces. 
There has been completed in connection with them an 
ammonia works for collecting and dealing with the 
ammonia in the furnace gases. Perhaps the most impor- 
tant feature of the extensions is the new steel works, at 
which Siemens steel ig to be made instead of basic steel. 
It is said that the making capacity of the new works 
is from 80,000 to 100,000 tons of finished material per 
annum. Mr. Thomas Williamson has designed and super- 
intended the extensions of these well-known works, and 
Mr. Andrew Gillespie, Glasgow, has had charge of the 
construction of the ammonia-recovery works, 


Extension of the West Highland Railway.—A_ special 
meeting of the North British Railway shareholders was 
held io Edinburgh last Friday, the Marquis of Tweeddale 
presiding. The object of the meeting was to consider 
and approve of certain Bills now in Parliament. The 
chairman explained that one of the Bills authorised the 
West Highland Railway Company to construct an exten- 
sion of their railway from Banavie, near Fort William, to 
Mallaig, on west coast, and the construction of a pier 
there. The roposed line would be 40 miles long, and 
the estimated cost was 388,000/., including the pier. The 
Western Highlands Commission of 1890 recommended 
that the construction of this proposed line and harbour 
should be encouraged by a Treasury grant, and the Trea- 
sury had indicated their willingness to guarantee interest 
at the rate of 3 per cent. upon 260,000/. towards the cost 
of the works for a period of 30 years, and to subscribe 
30,0007. towards constructing the pier at Mallaig. The 
West Highland Company had thought it well to take 
advantage of this offer. They felt it to be of the utmost 
importance that that part of the country should be con- 
nected with the coast; their directors believed it to be of 
paramount importance that the extension should be made, 
and they had agreed, in the event of the Treasury under- 
taking the obligation mentioned, and the line completed, 
to work it at 50 per cent. of the gross receipts and to 
guarantee the balance of the capital required to com- 
plete the line and piers beyond 260,000/. to be guaranteed, 
and also to take up the Government guarantee at the 
expiry of 30 years. If they went into the arrangement 
they would as a matter of fact obtain a railway 40 miles 
long at the moderate sum of 100,0007. The extension would 
be a very important one for the West Highland line and 
the North British system a: If the line only 
went to Banavie it would fail entirely to secure any of the 
large fish traffic on the west coast, and the proposed line 
went through perhaps the most beautiful part of Scot- 
land. The Bill was approved of. 


Prince’s Pier New Station, Greenock.—The Glasgow 
and South-Western ae Company has just opened 
a new station at Prince’s Pier, Greenock, for the con- 
venience of their extensive coast traffic. It is certainly 
the finest thing of the kind on the Firth of Clyde, being 
very complete in its parts, and having a most command- 
ing position. The cost of the site on which the new 
station has been erected was some 42,0002. Messrs. 
Melville and: Millwain, the company’s engineers, de- 
signed the structure and superintended its erection and 
equipment, 


Edinburgh Water Trust Engineer.—At a meeting of 
the Edinburgh Water Trustees, held last Friday, Mr. 
James Wilson, of Messrs. Leslie and Reid, was appointed 
engineer to the Trust, The conditions of appointment 
provide for a salary of 400/. a ey and the engineer is to 
take charge and supervision of all the works of the Trust, 
whether in town or country, and also of all works to be 
executed in future under the Trust’s existing statutory 
powers. The terms are practically the same as formerly, 
and Mr. Wilson readily agreed to them. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MippiesBroucH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
very numerous attendance on ’Change here, and a good 
deal of business was done, merchants, after holding aloof 
for some considerable time, coming into the market and 
buying freely, in order to carry out their contracts en- 
tered into a little while ago. Makers disposed of a lot of 
No. 3 Cleveland pig iron at 35s., but they would not 
accept anything below that price. The lower qualities 
were reported still rather scarce. No. 4 foundry changed 
hands at 34s, 6d., and grey forge sold at 34s. 3d. id- 
dlesbrough warrants closed 34s. 114d. cash buyers. 
Local hematite pig iron was weakish, the production 
being a good deal in excess of the demand. The 

lowest, however, that sellers would accept for early delive 

of Nos. 1, 2, and 3 makers’ iron was 43s. 9d., althoug 
warrants could be bought at considerably below that 
figure. Spanish ore was eomswhat stiffer, owing to the 
likelihood of =— freights. Rubio was about 12s. 44d. 


ex-ship Tees. To-day the market was firmer, and the 








probability of a strike of colliers in Scotland, together 
with the recent heavy pon of iron, caused prices to 
advance a little. In the early part of the day a number 
of sales occurred at 35s. for No. 3 Cleveland pig, but 
afterwards 35s. 3d. was realised, and at the close of the 
market several sellers were not inclined to accept less 
than 35s. 61. The lower qualities were also a little stiffer, 
343. 9d. being asked for No. 4 foundry, and grey forge 
being put at 34s. 6d. Sellers of east coast hematite ig 
iron asked 44s, for early delivery of mixed numbers. Mid- 
dlesbrough warrants opened at 35s. 14d. and closed firm 
at 35s. 7d. cash buyers, with sellers at 353. 84d. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry continue dull, and there 
is nothing to indicate any early improvement. Competi- 
tion for new orders is very keen, and quotations are a 
little lower than they were a week ago. Iron ship-plates 
are 4J. 15s.; iron ship-angles, 47. 103. ; steel ship-plates, 
4l. 17s. 6d. ; and steel ship-angles, 4/. 10s.—all less 24 per 
cent. discount for cash and f.o.t. at works, and some 
firms might accept orders at even less than these low 
— eavy steel rails continue at 37, 12s. 6d. net at 
works. 


Wages in the Northern Iron Trade.—The accountant’s 
report for the two months ending April 30, showing the 
average net selling price per ton of manufactured iron 
and steel, which regulates the wages in the north of 
England iron and steel trade under the sliding scale 
a shows an increase in sales and prices ob- 
tained as compared with January and February. The 
average was 41. 17s. 8.33d., as against 4/. 16s, 9.05d., and 
this will give an advance of 3d. per ton on puddling, and 
24 per cent. on all other forge and mill wages, to take 
effect from last Monday. The average net selling price 
of each class was as follows: Rails, 4/. 6s. 4.69d. ; plates, 
41. 14s. 9.38d. ; bara, 5/. 3s. 2.25d.; angles, 47. 14s. 4.10d. ; 
average, 41. 17s. 8.33d. The total sales for the last two 
months were 26,528 tons, and for the previous two months 
26,489 tons. 


The Fuel Trade.—Fuel is steady. On Newcastle Ex- 
change best Northumbrian steam coal is quoted 93. 9d. to 
10s. f.0.b., second qualities 93., and small is in good de- 
mand at 4s. 6d. to 4s. 94. Bunker coal is still depressed 
and is about 7s. f.o.b. for unscreened qualities. Gas coal 
is somewhat firmer with the qualities os but the 
inland demand is a very limited one. Coke is in fairly good 
request forlocal consumption. Here 12s. 3d. is generally 
quoted for average blast-furnace qualities delivered at 
Cleveland works. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been a good demand for steam 
coal for immediate shipment; the best descriptions 
have made 11s, to 11s. 3d. per ton, while secondary have 
brought 10s. 6d. to 10s. 9d. per ton. The demand for 
house coal has somewhat improved; No. 3 Rhondda 
large has made 10s. 6d. to 10s. 9d. per ton. Coke has 
shown some depression; foundry qualities have made 
163. to 16s. 6d. per ton, while furnace ditto have brought 
14s. 6d. to 153. 6d. per ton. The manufactured iron and 
steel trades have exhibited little change; the local works 
are generally well employed. There has also been more 
activity observable in tinplates. 


Work at Pembroke.—The Renown, now building at 
Pembroke, is in a forward state, and it is expected that 
she will be ready for launching in May, 1895, there bein 
at present about 1200 men engaged upon her. She wi 
be sheathed with teak from keel to above the water line. 
She is a twin-screw armourclad line-of-battle ship, 380 ft. 
in length, 72 ft. in breadth, and 26 ft. 9 in. draught, her 
displacement being 12,448 tons. The Hannibal, which 
was only commenced a month since, is also making pro- 

ess. She is the largest line-of-battle ship ever laid 

own for the British Navy, her principal dimensions 

being: Length, 390 ft.; breadth, 75 ft. 6in.; draught, 
27 ft. 6 in.; displacement, 14,900 tons. The cruiser 
Flora (launched in November, 1893) is being completed 
in the dry dock. 


The ‘‘ Hussar.” —The Hussar, torpedo gunboat, is to be 
launched at Devonport on the 19th inst. Her boilers 
and auxiliary engines are already in place, and the con- 
tractors for the machinery, Messrs. Hawthorne, Leslie, 
and Co., will have the main engines in place before the 
ship is launched. 


Neath Tramways.—Negotiations are pending for the 
transfer of the undertaking of the Neath Tramways Com- 
pany to the Neath Town Council. The transfer, if carried 
out, will involve the council in a capital outlay of about 
20,0007. Some expenditure will be required to bring the 
—— way and rolling stock into an efficient con- 

ition. 

The ‘‘ Sharpshooter.”—The Sharpshooter, torpedo gun- 
boat, returned to her moorings at Devonport on Tuesday, 
after carrying out a successful trial with forced draught, 
steam being raised in all the boilers. The mean re- 
sults of three hours’ steaming were: Steam in boilers, 
183 lb. ; engine room, 143 lb. ; vacuum—starboard, 26.1; 
port, 26.7 in. ; revolutions—starboard, 253.4 ; port, 256.1 ; 
indicated horse-power, 3238; air pressure, .13 in. ; s 
by log, 19 knots per hour. The record of coal consump- 
tion was 2.04 lb. per hour for each indicated horse-power. 
It is stated that there would be no difficulty in attaining 
3500 horse-power, if the forced draught were slightly in- 


A Big Ship at ee steamship Westmeath, 
owned by Messrs. R. M. Hudson, of Sunderland, has 
arrived at . She was launched from Messrs. Swan 
and Hunter’s yard, cag eae! ag in May, 1893. 
Her dimensions are as follows: Length, 445 ft.; breadth of 





beam, 53 ft. 6 in.; depth, 34 ft. Her registered burden 
is 6200 tons, with a carrying Meat! of 9000 tons. Her 
engines were built by the Wallsend Slipway Company, and 
are 600 nominal horse-power, steam being derived from 
three large boilers, working at 160 lb. pressure. On her 
trial trip she attained a speed of 13.4 knots per hour. The 
Westmeath is fitted with nine cranes for the rapid dis- 
charging and loading of cargo ; and she has, besides, nine 
steam winches on deck, and a powerful steam windlass 
and capstan. She will leave Barry shortly for Bombay, 
with a cargo of 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Heavy Trades.—The iron and steel branches are 
both suffering severely from the depression, which has 
become more marked within the past fortnight. Pig iron, 
of local make, is now only selling slowly, and prices have 
fallen to—forge, 40s. per ton; foundry, 41s. 6d. to 42s. 
Hematite pig realises about 54s. per ton at Sheffield or 
equal. Manufactured irons are in medium request at 
reduced figures, 5/. 10s. per ton being readily accepted for 
common bar, and the majority of the mills are only run- 
ning these on four days per week. Sheet orders are un- 
remunerative, but some fair lines are to hand for best 
boiler-plates. Armour-plate rollers are very busy, but in 
the heavy steel departments complaints are general. 
Orders for railway and marine material continue to de- 
cline, and prospects are the reverse of encouraging. For 
crucible cast steel principal lines are een tain the 
United States, and the Continent. 


The Duke of Devonshire on Disputes in the Coal Trade. 
ee at Chesterfield on Tuesday, his Grace referred 
to the great coal strike, and though he would not say any- 
thing as to the merits of that unfortunate dispute, or 
offer any suggestions, in however friendly a spirit, to pre- 
vent its recurrence, he could not help saying how regret- 
table it was for disputes of that character to arise between 
persons whose interests should be very nearly identical, 
especially at a time when the trade of the country was 
not at all prosperous or flourishing. Whatever means 
might be devised—and he hoped means would be devised 
—for bringing to an end these unhappy disputes, they 
must not think they had reached that period yet. All 
they could do was, when these disputes did break out, to 
ask that they should be conducted with as little bitter- 
— or animosity on one side or the other as was pos- 
sible. 


William Cooke and Co., Limited.—The report of this 
company for the year ended March 31 last has been 
issued. The directors report a loss on the year’s working, 
after paying interest on preference shares and all other 
interest charges, of 4306. 6s. 1d., a result which is entirely 
due to the prolonged coal dispute which took place last 
year. From the same cause, one of the company’s blast 
furnaces had to be blown out and the other relined, the 
cost of which is included in the above amount. In addi- 
tion to the above, the output of the works has been re- 
duced by the great depression which still prevails in the 
iron trade, and the company has suffered a further disad- 
vantage during the past year by the prices of coal having 
advanced without any corresponding increase being ob- 
tainable in the price of finished material. 


The Coal Market.—A great effort is being made to main- 
tain the prices of steam and manufacturing coal, and it is 
certain prices will be higher than last year in the new 
contracts with the gas companies. In the meantime, 
however, stocks of house coal are increasing throughout 
the district, and the market is weak. The bulk of the 
collieries are only working four days per week. 





Tue Norta Sea-Bartic Canat.—The large iron con- 
structions of the Levenson bridge are now being placed 
in position. This bridge has two arches, each of 550 ft. 
span, which is the greatest yet used in Germany. The 
bridge at Griinthal—also on the canal—has a span of 
521 ft., and the bridges over the Elbe at Hamburg and 
Harburg of 320 ft. There will be two towers on each 
side of the Levenson bridge, ornamented with shields 
15 ft. high and 10 ft. broad. 





THe HaTcHET PLANIMETER.—With reference to our 
description of this instrument on page 687 of our last 
issue, it should be noted that for the drawing to scale 
properly Fig. 5 should be 2;’; in. lower on the page than iis 

resent position, that is, from the point B in Fig. 4 to the 
ine H H in Fig. 5, should be 38 in. This of course does 
not affect the theory of the instrument as set forth in the 
text, but in case any one wishes to check the diagram, this 
caution may be necessary. In the description, for Fig. 4a 
read Fig. 5. 


Tur CunarD Liner “ Lucanta.”—The westward pas- 
sage across the Atlantic is usually the most trying and 
protracted, but on rare occasions a vessel will carry easterly 
winds with her throughout it. The record passage in that 
direction was 5 days 12 hours 47 minutes on the northerly 
route for a total distance of 2780 knots. The passage has 
now been made by the Cunard steamer Lucania in only 
10 minutes longer time on the southerly route of 2873 
knots, or a greater distance by 93 knots. It has been 
done, too, in spite of the fact of six hours’ fog being 
encountered, during which the vessel proceeded at 
reduced speed. The Lucania now excels all records of 
ocean steaming in having made the round trip from New 
York and back again at an average speed of 21} knots 
per hour over a distance of 5784 knots. Had the vessel 
sailed on the short route, on which her record voyage was 
made, her passage would have been 5 days 8 hours 39 
minutes. 
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MISCELLANEA. : 

Ou. fuel for locomotives is being tried on the Chicago, 
Burlington, and Quincy Railroad, where a passenger 
engine has been fitted with the Holden apparatus. 

The name of Mr. Richard Tangye, the head of the 
famous Cornwall Works at Birmingham, is amongst the 
new knights created in honour of Her Majesty’s birthday. 


The Bath and West and Southern Counties Society hold 
their annual agricultural show tbis year at Guildford, the 
opening ceremony being held onthe 30thultimo. A large 
collection of agricultural machinery is exhibited. 

A general meeting of the Mason College Engineering 
Society was held in Mason College, Birmingham, on 
Wednesday, May 23, 1894, when a paper on “ Iron- 
founding” was read by Mr. John Ashford. 


A Commission appointed by the United States to con- 
sider the suitability of whalebacks for war age has 
reported adversely, as they consider that the reserve of 
buoyancy is too low in such vessels, 


The Scandinavian Wood Pulp Union held, the other 
day, a well-attended meeting at Christiania. The board 
stated that the prices which could at present be reckoned 
upon for wood pulp were 38 kr. (2/, 2s. 3d.) per ton for wet, 
and 85 kr. (4. 14s. 6d). per ton for dry pulp. 


The s.s. Perthshire recently arrived in London, bring- 
ing from Australia and New Zealand the largest cargo of 
refrigerated goods yet imported. The machines used 
were of the ammonia type, supplied by the Linde British 
Refrigeration Company, Limited, London, and are the 
first ammonia machines used on this route. 


Mr. W. R. Morris, of 34, Livery-street, Birmingham, 
has brought out a combined ammeter and voltmeter, in 
which a singie dial is used for the two instruments, there 
being two hands, as in the case of aclock. Each of these 
hands has a disc affixed to it, showing whether it belongs 
to the voltmeter or the ammeter. The instrument is of 
the gravity type. 

Sir Charles Metcalf, the engineer to the Bechuanaland 
Railway Company, reports, under the date of the 8th ult., 
that the earthworks, with the exception of the bank at the 
Molopo River, are practically complete. The bridges and 
culverts on the first 77 miles are all built, and girders are 
in position on all for the first 60 miles. On May 5 the rails 
had been laid for a distance of 64 miles 10 chains. At the 
usual rate of yp, at four miles a week the line will 
reach Mafeking in July. 


In a paper recently read before the American Associa- 
tion for the Advancement of Science, Mr. W. Hallock 
gives some results obtained in measuring the increase of 
temperature with the depth of a deep borehole at Wheel- 
ing, Virginia, The circumstances were very favourable, 
as there was absence of water, and the bore was lined for 
less than half its depth, viz., for about 1700 ft. out of a 
total of 5000 ft. The temperature at a depth of about 
1400 fo. was 69 deg. Fahr., and at 5000 ft. this had in- 
creased to 136 deg. Fahr. In the upper part of the unlined 
portion of the bore, the rate of increase was about 1 deg. 
for every 100 ft. to 110 ft., but lower down the rate was 
greater, viz., about 1 deg. per 75 ft, 


A new Scotch railway was inspected by Major-General 
Hutchinson, for the Board of Trade, on Wednesday, 
May 23. The line runs between the towns of Forfar and 
Brechin, and is 14 miles in length. Ib has been con- 
structed a a separate company, but is to be taken over 
by the Caledonian, and a number of the officials of that 
company, including Mr. Graham, chief engineer, and Mr. 
Kemp, superintendent, accompanied General Hutchinson, 
as did also Messrs. P. W. Meik and Pollard-Urquhart, 
engineers of the line, and Mr. Joseph Phillips, the con- 
tractor. It was understood that the inspecting officer 
expressed himself well satisfied with the works and 
equipment. 

The bullet-proof cuirass of Herr Dowe has recently 
attracted considerable attention, and it is stated that he 
wants 200,000/. for the secret of his invention. Mr. 
Hiram Maxim, however, states in a letter to the Times 
that he is prepared to sell the secret of an equally efficient 
cuirass for 7s. 6d., which was the cost of the materials 
used in making his experiments. Mr. Maxim states that 
the whole time spent by nim in experimenting was only 
six hours, and that he car make a cuirass equal to Herr 
Dowe’s, to weigh only 6 Ib., as against the 13} lb. of the 
latter. A demonstration of the properties of Mr. Maxim’s 
cuirass will be given at the Erith Gun Works at 3.45 this 
afternoon, when marksmen are invited to bring their 
own rifles and try the invention. 


The Gellivara Mining Company (North Sweden) has, 
durivg last year, despatched 306,315 tons of iron ore 
by rail, and has, therefore, paid in railway carriage 
1,134,872 kr., or about 63,0002. From Lulea port were 
shipped 259,826 tons of ore, of which 212,677 tons went to 
Germany, 35,762 tons to England, 5105 tons to France, 
4356 tons to Belgium, and to other ports of Sweden 1926 
tons. The diamond borings have, during the year, been 
continued to a depth of 275 ft., through the whole of 
which pure ore had been met with, All the workmen of 
the company have been insured against accidents in the 
course of 1893. The profits of last year amounted to 
220,411 kr. (12,200/.), which, according to the regulations, 
have to be added to the reserve fund, which now amounts 
to 400,000 kr. (22,0007. ). 

Some smart work has recently been done by Messrs, 
Daniel Adamson and Co., of Dukinfield. his firm 
received an order on April 29 from Messrs. Howard and 
Bullough, Limited, of Accrington, for two Lancashire 
steel boilers 30 ft. long by 7 ft. 6 in. in diameter, to carry 
a working pressure of 150 lb. per square inch. The first 





of these boilers was completed in one fortnight from the 
receipt of the order, whilst the second was y for de- 
livery on May 15. Both boilers were put in place during 
Whit-week, when the mill was closed, and on May 21 
the whole of the work was finished. The whole time 
taken between the receipt of the order and its completion 
was thus but a day over three weeks, in spite of the fact 
thatszome special steel plates had tobe ordered for the work. 
The new water works at Arrah, Behar, were opened by 
His. Honour the Lieutenant-Governor of Bengal on 
April 23. The works are calculated to supply 280,000 
gallons daily, sufficient for the consumption of 40,000 
persons, or 7 gallons per head per diem. The capital ex- 
nditure is exceedingly low, being only Rs. 4,00,000, or 
Rs. 10 per head of population. The unfiltered water 
supply is taken from the River Sone, and after passin 
through the settling tanks and filter beds, is pum 
through a 13-in. main, 54 miles long, to an elevated reser- 
pa ty which it is distributed by gravitation to the 
stand-posts in the town. The yong engines and 
boilers were made by Tangyes Limited, of Birmingham, 
and the whole contract has been carried out by Messrs. 
Martin and Co., of Calcutta, who must be congratulated 
on the celerity with which the work has been completed. 


An interesting expedient was adopted in sopacing a 
broken length of pipe at the Claycross Colliery. he 
pipe in question was the discharge pipe from a set of 

umps, and was carried vertically up the shaft, its length 
toes about 420 ft. and its diameter 64 in. The break 
took place in the lower portion of the pipe, and to make 
the repair it was necessary to raise the column slightly. 
To this end a couple of balks were put across the shaft 


at a height of 70 ft. above the pumps. These timbers | 1 


formed a support for a sleeve which could be clamped 
tothe pipe. By turning steam in the pipe the latter 
was warmed and expanded, and it was then clamped 
by the sleeve, The bolts being loosed at the broken 
length, the pipe as it cooled contracted upwards, leav- 
ing a l-in. space at the broken joint, thus giving room 
for the insertion of the new section. 

The Railroad Gazette calls attention to a point which 
we believe is not generally known, viz., that the Elevated 
Railroads in New York have cost more per mile than the 
Metropolitan and District Railways of London. The 
total length of the Elevated Railroads in New York is 

iven ae 36.14 miles, and the cost as 70,896,000 dols., or 

,961,700 dols, (392,340/.) per mile, whilst the Metro- 
politan and District lines with their suburban ex- 
tensions aggregate 88 miles, and have cost 23,410,296/., 
or 266,026/. per mile. If, however, the suburban ex- 
tensions were omitted from consideration, we suspect 
the Metropolitan lines would prove to have been the 
more costly. These suburban extensions, being largely 
open work, have been comparatively cheap. The test 
discrepancy between the Metropolitan lines of the two 
cities is, however, to be found in the returns. The earn- 
ings on the New York system are 60,000/. per mile * 0d 
annum, as inst 14,600/. per mile in London. he 
difference in the passengers carried is less marked, how- 
ever ; the New York lines carrying 213,692,570 passengers 
in 1892, against about 145,000,000 on the London lines, 
This shows that the averege fare in London is about 
11 per cent. less than in New York. 

After some seven years’ consideration on the part of 
the Imperial Japanese Government respecting the con- 
struction of two powerful armourclads, it has been de- 
cided to place both in this country, one with the 
Thames Iron Works and Shipbuildin Company, 
London, and a second one with Messrs. Sir W. Arm- 
strong and Co., Newcastle. The original inquiry was 
for an improved Collingwood, but the displacement 
tonnage was to be limited to 8000 tons, and seein 
it was difficult to improve on a Collingwood with 
1500 tons less weight, the necessity of a larger ton- 
nage soon became evident, and a limit was then given of 
10,500 tons, or a Centurion type; but as it was required 
to carry a heavier armament than in that vessel, a still 
larger tonnage became necessary, resulting in a vessel 
of 11,250 tons, and of the Royal Sovereign type. 
The quality of work from the Thames Iron Works is well 
known, and of this the Japanese Government have fully 
satisfied themselves, having had before them from time 
to time for the last 33 years one or other of the man 
vessels built by that company for the English Ad- 
miralty, amounting in all to 14 vessels, of the collec- 
tive tonnage of 80,000 tons. The vessel to be built 
by the Thames Iron Works is to be named the Fuji 

ama, after a celebrated mountain in Japan, and the 
following are a few of the principal points in her design : 
Length between perpendiculars, 370 ft.; breadth, 73 ft.; 
draught of water, 26 ft. 6 in. ; displacement, 12,250 tons ; 
coals at this draught, 700 tons ; total capacity, 1100 tons ; 
armour belt, 226 ft. long, 18 in. through machinery and 
boiler spaces, 16 in. at ends; two barbettes, armour- 

lated with 14in. armour, each carrying two 12-in. 
Ciecthlending guns ; ten 6-in. quick-firing guns in case- 
mates; fourteen 3-pounder Hotchkiss quick-firing guns ; 
ten 24-pounder Hotchkiss quick-firing guns ; and six tor- 
pedo ejectors. The armour deck, extending from stem 
to stern, is 24 in. thick, and terminates in a powerful 
ram at the fore end, The decks are to be of teak. There 
will be two military masts with double tops, with derricks 
for lifting the boats in and out off skid beam. Thirteen 
boats in all are to be carried, including two 56-ft. vidette 
boats, Navy pattern ; there are to be five search lights, and 
the whole of the vessel to be lighted internally by etectri- 
city. The engines, which are to be triple-expansion of 
14,000 horse-power, will be constructed by Messrs, Hum- 
phrys, Tennant, and Co., of Deptford, the boilers being 
of the usual cylindrical type, and the tubes protected by 
ee Humphrys’ patent ferrules ; the contract speed is 
18 knots. 





LAUNCHES AND TRIAL TRIPS. 

THE second of three dredgers recently ordered from 
Messrs. Wm. Simons and Co., of Renfrew, by the Rus. 
sian Imperial Government, has completed a series of 
dredging and steaming trials with very satisfactory results, 
This dredger has a hopper capacity for 700 tons of dredg- 
ings, and the buckets were specified to raise 600 tons of 
hard clay per hour. In addition to the customary set of 
buckets, a powerful disin ting and pumping appa- 
ratus has been provided for dealing with hard clay which 
has to be pumped ashore. This apparatus is placed under- 
neath the-upper tumbler, and receives from the buckets 
the dredged material, and by means of movable knives, 
assisted by a supply of water, the same is cut into small 

jieces and reduced to a pulpy state, so that it can easily 
delivered on shore by a discharge pump and floating 
ES Considerably more than the specified quantity of 
rd clay was raised by the buckets, and the disintegrat- 
ing and pumping — dealt with it without the 
slightest difficulty. hen necessary, the débris can be 
discharged into the dredger’s own hopper and deposited 
at sea. 


Messrs. Fleming and Ferguson, Paisley, launched on 
May 24 a steel stern-well bucket dredger built to the order 
of the Newport Harbour Commissioners (Mon.). The 
dimensions of the vessel are 140 ft. by 28 ft. by 9 ft. She 

ill be capable of dredging to a depth of 40 ft., and of 
raising 500 tons of material per hour. The bucket ladder 
projects beyond the hull, enabling the vessel to cut her 
own flotation. Main engines are of the compound surface- 
condensing type, constructed for a working pressure of 
00 lb., and will indicate 400 horse-power. Powerful 
triple-geared mooring winches, each having three inde- 
pendent barrels, have been fitted at bow and stern for 
regulating the dredger while working. Buckets are of 
the builders’ interchangeable type, are all.constructed of 
steel, and have teeth fitted for breaking up hard material, 
- steel claws are introduced between buckets for cutting 
rock. 


Messrs. Blackwood and Gordon, Port Glasgow, 
launched on May 24 a screw steamer named Louth, 
for the City of Dublin Steam Packet Company, of 
Dublin, for their cross-Channel service between Dublin 
and Liverpool, The steamer is of the following dimen- 
sions: 260 ft. by 34 ft. by 16 ft. 9in. depth moulded, 
having a tonnage of fully 1200. She is fitted with accom- 
modation for 70 first-class passengers in poop aft. Above 
the passenger accommodation a large teak house is fitted, 
which has smoking-room in after end, and also entrance 
to saloon at forward end. In the forward part of ship 
a 5 and comfortable dealers’ cabin is being fitted up 
for the use of dealers in charge of cattle. Sheltered 
accommodation and seating have also been provided for 
the comfort of deck passengers. In holds, ’tween-decks, 
and on main deck cattle fittings are arranged for fully 
500 cattle ; also on upper deck fittings are arranged for the 
conveyance of sheep. The vessel is fitted throughout with 
electric light arrangements by the firm of Siemens 
Brothers, of London. She is to be fitted with triple- 
expansion engines and boilers, working up to 3000 horse- 
power, and when the vessel is completed a high rate of 
speed is expected. 


The s.s. Maria Herrera, built by Messrs. David J. 
Dunlop and Co., Port Glasgow, for Senores Sobrinos de 
Herrera, of Havana, ran her various trials on Thursday 
and gg the 24th and 25th ult., with satisfactor 
results. er length is 278 ft. ; beam, 36 ft. ; and dept 
to awning deck, 24 ft. 74in. The main deck is fitted 
for cattle all fore and aft, as well as for a full complement 
of emigrants, the cattle being principally carried about the 
coast of Cuba, and the emigrants or soldiers when the 
steamer is trading between Cuba and the Canary Islands. 
On the awning deck is fitted the accommodation for 40 
first and 30 second class passengers. A complete installa- 
tion of electric light has been fitted throughout the ship 
by Messrs. Claud Hamilton, Limited, and includes the 
masthead and side lights as well as powerful portable 
lamps for working the cargo. The engines, which were 
supplied by the builders, are of the three-cylinder type, 
their respective diameters being 264 in., 42 in., and 65 in. 
by 42 in. stroke, with two double-ended boilers 13 ft. 6 in. 
in diameter by 16 ft. long, having 12 Purves patent ribbed 
furnaces. The whole is constructed for a working pressure 
of 160 lb. Although the capacity of the boilers is ample 
to provide steam for the engines under ordinary circum- 
stances when working at their maximum power, a system 
of assisted draught on the builders’ principle in inclosed 
ashpits has been fitted to insure a regular supply of steam 
even under the worst steaming conditions in the tropics, 
where the vessel will be principally employed, air bein 
supplied to the furnaces by a combined 6-ft. fan an 
engine made by Messrs. Ernest Scott and Mountain 
placed in the engine-room well under the control of the 
engineer. When on trial the steamer was loaded with a 
deadweight of 920 tons, and after the progressive runs had 
been completed, she was put on her full speed runs, when 
a speed of 15 knots was attained, the maximum speed 
being 15} knots. On Friday, when a continuous run of 
four hours was made, the steamer maintained throughout 
the time an average speed of 15 knots. The maximum 
horse-power obtained was 3000 indicated horse-power, and 
no difficulty was experienced in keeping up steam without 
the use of the assisted draught. 








BatoumM.—The Russian Council of State has approved 
the formation of a prea | port at Batoum, and has 
voted a credit of 750,000 roubles for the execution of the 
neces works. The new port is to be completed 
within ¢ years, 
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SPECIAL SCRAP-CUTTING MACHINE. 


CONSTRUCTED BY MESSRS. CRAIG 


on i 
a ai 


THE shearing machine which we illustrate on this 
page has been constructed by Messrs. Craig and 
Donald, of Johnstone, near Glasgow, for cutting up 
heavy scrap, a great deal of which, it is thought, will 
come into the market through the breaking up of old 
steamers. The machine, it will be seen, combines 
guillotine and cutting shears. In the former it cuts 
bars 8 in. square (cold), whilst with the open shears 
the heaviest class of plate scrap can be cut. The 
guillotine shears have blades 18 in. long, and open to 
7 in., whilst the plate shears have 28-in. blades, and 
open to5in. Anengine with a 15-in. cylinder is used 
to drive the machine, which it does through the inter- 
mediary of heavy gearing. The whole of the shafting 
of this gearing runs in gun-metal bushes. A flywheel 
6 ft. 4 in. in diameter is mounted on the engine shaft. 
The machine shown has been supplied to Sir S. Fry, 
Jansen, and Co., Limited, of Darlington. 





INDUSTRIAL NOTES. 

THE rumour of Mr. Benjamin Pickard’s retirement 
from the position of President of the Miners’ National 
Federation was very circumstantial, and had the ap- 
pearance of authenticity. But itis said to have been 
unauthorised, and Mr. Pickard has declared that, in 
so far as his health is concerned, there is no reason 
whatever for his retirement. He admits that he had 
thought about it, and it is more than probable that he 
thought aloud, and some enterprising paragraphist 
gave the thought form and shape. Such rumours, in 
a parliamentary sense, are said to be a flying of kites 
to see which way the wind lies, in which sense a 
threat of resignation is sometimes very useful. Mr. 
Pickard himself says: ‘‘Itis not correct that I have 
resigned my position as President of the National 
Federation of Miners. I have contemplated resigna- 
tion, but have not gone further than that. I may 
abandon the thought, as requests continue to reach 
me from all quarters to retain the presidency. The 
statement that I have been influenced by ill-health is 
also inacccurate. My health is not all I could desire, 
but it is better than it has been for some time.” Then 
at the Eighty Club dinner he said that ‘‘ whatever in- 
tentions in that direction I might have had before I 
returned to London, I have made up my mind that, at 
all events for the present, I shall retain the position 
I hold.” The qualification is so very fine that it 
scarcely contradicts the rumour ; it only says that Mr. 
Pickard has now made up his mind not to resign. The 
fact is, things have not been running very smoothly 
with the miners of late. It is difficult to maintain the 
policy of no surrender. The split over the presidency 
of Lord Shand and his utterances at the Conciliation 
Board has only been partially healed. The progress 
of negotiations has been slow, and meanwhile the con- 
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dition of the coal trade has become worse instead of 
better. The position also of the Mines Bill is rather 
uncertain. Altogether the aspect of affairs is not so 
bright or reassuring as some could wish. Under such 
circumstances, perhaps Mr. Pickard may have thought 
that his position had better be defined without fur- 
ther delay, so that friction might come to an end. 
In the ranks of labour, as in politics, there are crises, 
and a re-shuffling of the cards is found to be desirable ; 
sometimes the deal may be the same, or similar, but 
the players are satisfied by reason of the re-deal. 





The serious condition of affairs as regards the wages 
of miners in Scotland has at last aroused the attention 
of the Miners’ Federation. The fact that the Scottish 
miners are not well organised cannot blind the miners 
of England and Wales to the fact that recent reduc- 
tions must tell against themselves. The federation 
have, therefore, called a special conference to consider 
the question, to meet at Carlisle this week. Prelimi- 
nary conferences of the several federations have been 
called, to take such steps as may be necessary to elect 
delegates to the conference, and give them instructions 
as to the several matters to be discussed. The Fife- 
shire miners’ officials have abandoned the idea of a 
conference on the wages question with the coalowners, 
in view of the fact that the secretary of the latter body 
has stated that while the coalowners have no objection 
to the conference, they cannot possibly withdraw, 
or even modify, the proposed 124 per cent. reduc- 
tion in wages which came into force on the 28th 
ult. (last Monday). The Lothian Company have 
given notice of 20 per cent. reduction in wages, 
to take effect on June 5. This will affect a large 
proportion of the miners of the entire district. 
The council of the Yorkshire Miners’ Association 
elected delegates to attend the Carlisle Conference, 
and armed the delegates with powers to resist the 
attempts of the coalowners to reduce the wages of the 
Scottish miners. In the event of a strike being agreed 
upon, the council will recommend a general levy 
throughout Yorkshire in aid of the men. This decision 
will probably influence the whole of the Miners’ 
Federation. 

The Northumberland miners have resolved by a 
sufficient majority to resist the proposed reduction of 
34 per cent. in wages, as the lodges had previously 
decided. It is probable, however, that the whole ques- 
tion will be taken up by the Conciliation Board which 
is in the course of formation, as neither side desires to 

romote a strike. It is a little unfortunate that a 
itch over the question as to whether the umpire should 
attend all the meetings of the board, delayed the com- 
pletion of the negotiations for its establishment, as 
had not this occurred the board would have been in 
operation, and the whole of the dispute might have 
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been averted. Nevertheless, it is expected that a 
friendly arrangement will be come to, so that no strike 
shall take place. But the delay has increased the 
difficulties of the miners’ representatives. 





The Dockers’ Union held its fourth annual congress 
in Grimsby during the past week. The President was 
in a hopeful frame of mind, for he prophesied that 
within 10 years capitalist monopoly would be abolished. 
Europe, he said, was rapidly solving the question of 
labour. It is difficult to see where the solutions are to 
come from in Europe, outside of England, for there 
are no signs of any great advance elsewhere, except, of 
course, in platform speeches at congresuss, which rather 
express hopes and anticipations than dry facts. But 
some seem to accept a platform utterance for a legisla- 
tive achievement, although there is all the difference 
in the world even between a Bill and an Act. Out of 
over 400 Bills in the British Parliament this year, 
scarcely a score will become law, so slow is the pro- 
gress of achievement, as compared with promise, not 
to say with expectation. The financial position of the 
union is said to be good, with a balance in hand of 
43871., 1000/. in property, and an income to the good 
of 30/. per week. Thisis fairly good, but 4387/. would 
soon evaporate in a single strike. It was stated that 
the average advance in wages was equal to 25 per cent. 
If this be so, it disproves the statements recently made 
at the dock gates, that the men were in as bad a con- 
dition as heretofore. The average working expenses 
of the union were stated to be 69 per cent. of the in- 
come, which was less by 7} per cent. than last year. 
But 69 per cent. is a large sum as compared with 
about 124 per cent. by the Amalgamated Sockety of 
Engineers, with an income of 265,214. 


By far the most serious labour dispute at present is 
that of the cabmen of London, in which it is said that 
from 8000 to 10,000 are involved. Singularly enough, 
there seem to be no authentic figures as to the number. 
The reports state that between 500/. and 600/. was 
distributed as strike pay, at 2s. per head. But if we 
take 600/. as the total, which is the maximum stated, 
that would give a total of 6000 men at 2s. each, 
Both sides appeal to the public. The Home Secre- 
tary declined to appoint a Committee, as suggested in a 
question, but later on, when the vote on account was 
taken, he assented, through the Under-Secretary, to a 
Departmental Committee, so as to avert a division or 
the vote. If this Committee is to be of any practical 
service, the accommodation of the public, as well as 
the rights and wrongs of cabmen and cabowners, 
must be taken into account. Parliament fixes the 
rates for London, with limitations as to a radius, a 
principle which operates unjustly in the east of the 
metropolis. It was, perhaps, because Mr. Fenwick 
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saw the great disadvantage of the official regula- 
tions in force that he pluckily protested against 
interference with the strike by any parliamentary in- 
vestigation. 


The engineering trades in Lancashire were not in a 
great hurry, in many instances, to resume work after 
the Whitsun holidays. This, in itself, shows that 
there is no very great pressure of orders. There 
seems to be no material improvement, in so far as 
activity is concerned, in the general engineering 
branches of the district, but there is not any manifesta- 
tion of falling off as compared with recent reports. 
On the contrary, some departments are more actively 
engaged, Boilermakers, who had been slack, report 
new orders coming forward freely, and machinists 
generally have been securing a fair amount of work 
recently. In some branches there is rather a tendency 
to slackening off, but not seriously; machine-tool 
makers are only moderately supplied, except in cases 
where the firms are engaged on specialities, Loco- 
motive builders are very quiet, and in the general 
run of engineering shops there is no large weight of 
work in hand or in prospect, Somehow, there is no 
spring or elasticity in trade, as if there were no con- 
fidence as to the future. 

It is rather hinted in the Manchester district that 
the retirement of Mr. Mather is to some extent due to 
his sympathetic attitude towards labour. Yet it ap- 
pears that the Labour Party does not do much towards 
assuring Mr. Mather of its hearty appreciation of his 
work, As a contribution towards the settlement of 
the eight-hours question, he has done more than per- 
haps any one, for he has brought the test of close expe- 
rience to bear as a practical man. Tested by results, 
Mr. Mather’s opinion is that the system is better than 
the old one, and that overtime is bad for employers 
and employed. 


In the Wolverhampton district the mills and furnaces 
are again in active operation after the suspension for 
the holidays. Business, if not so good as could be 
hoped, and as was even expected, was enlivened by 
numerous inquiries for material of various classes and 
qualities, but the orders given out seem to be restricted 
to present needs and urgent wants, as purchasers 
generally are hoping for easier rates, while the manu- 
facturers refuse to give way to any extent. For lower 
qualities lower rates are accepted, but for the better 
class rates remain tolerably firm. For the most part, 
indeed, the rates are firm, as the demand for the better 
qualities is good, while the orders on hand are tolerably 
heavy. In the manufactured iron trade there is a fair 
average aggregate of business for best and medium 
bars, plates, hoops, rods, and sheets. Some good 
orders have come to hand for the rolling mills, for 
galvanised iron and roofing sheets, The steel trade is 
pretty active on old contracts, with prospective work 
of some weight. 


In the Birmingham district work appears to be 
busier now that the Whitsun holidays are over, and 
men have again settled down. There has been an 
increased demand for iron of most descriptions, but 
the makers complain that prices are very unsatisfactory. 
Bedstead strip, tube, and iron for wagon-building pur- 
poses, are in better demand, but tinplates are weaker 
than a month ago. The local trades generally are 
more active than they were, and the engineering and 
cognate branches have improved. The chief industries 
in the neighbouring districts—anuts, bolts, nails, chains, 
&c.—are far from busy, and little improvement is 
manifest in the condition of the workers, 


There are signs of a huge strike among the carmen, 
and the terms of their demands seem to be such that 
the employers can scarcely yield all at once, however 
just they may be in the abstract. In the first place, the 
men demand 54 hours per week, with time and a quarter 
for overtime up to 10 o’clock, and time and a half after 
that hour. Then they also demand a minimum of 28s. 
per week, and thence up to 34s. per week, according to 
the number of hours driven. Few will deny that the 
carmen in numerous cases have a hard time of it—very 
long hours, very arduous and responsible work, and 
very low wages generally. The only fear is that by 
asking too much a prolonged znd stubborn strike may 
be the result. 

The Eight-Hours Bill for factory workers provides 
that persons shall be employed 8} hours on the first 
five days and for 54 hours on Saturdays. For work- 
ing longer hours the Lae is to be 102. as a mini- 
mum. It further provides that on a representation of 
20 members of a trade union in these industries, a 
poll of all the workers thereof shall be taken, and if 
the Act is negatived by a majority, the Act shall not 
apply to the particular branch. it also prevides for 
a poll every three years. These polls would be rather 
cumbrous things, and would involve no end of agita- 
— deputations, conferences, congresses, and the 

ike. 





Things political seem to indicate an early appeal to 
the constituencies, and in this connection labour, for 
good or for evil, seems to be destined to play a pro- 
minent part. The political aspects of the question 
do not come within the scope of ‘‘ Industrial Notes,” 
but the effects will be to change the relation of parties 
in the House, and to some extent the great measures 
of legislation. In 1868 two labour representatives only 
went to the poll. In 1874 there were six or seven, on 
which occasion two got in. In 1880 there were several 
others in the field, but only three were returned. In 
1885 there were many more, when 13 were returned. In 
1886these were reduced to 11, then increased to 12; now 
there are again 13 in the House. Generally all these 
men—one excepted—co-operate on most industrial 
questions ; on one or two there is some difference of 
opinion. At the next general election there bids fair 
to be a very large number of candidates ‘‘ in the labour 
interest,” but to what extent there will be an increase in 
the number of members is quite problematical. 


The strikes in the American coalfields continue to be 
serious, not only by reason of the numbers on strike, 
but by reason ie of the very serious rioting which 
has taken place. At Lasalle the strikers attacked the 
guards at the mines, using revolvers, as well as stones 
and other missiles. Three deputies were shot, and the 
sheriff was injured, but none of them fatally. The 
men rescued a striker who had been arrested, and gave 
three cheers for anarchy. At Cripple Creek, in 
Colorado, a body of riotous miners backed a wagon 
load of powder against the shaft-house of the Strong 
Mine, and then exploded it. It is said that eleven 
persons were in the building, the majority being killed. 
At the Victor Mine there was a fight between 400 
miners and 150 deputies, several being wounded on 
either side. The deputies then took flight and refuge 
in the rocks for safety. At Armalee a shaft-house was 
blown up also, much injury being done. It is stated 
that the men are armed with Winchester rifles, and 
that a sharp conflict is expected between the strikers 
and a fresh batch of deputies who are on their way to 
the districts where the rioting has taken place. The 
outlook is rather serious, for the men seem to be 
desperately determined to fight it out. 








THE RELATION OF MATHEMATICS TO 
ENGINEERING.* 

By Joun Hopxtinson, D.Sc., F.R.S., M. Inst. C.E. 

MATHEMATICS has been described in this room as a good 
servant but a bad master. It will be my duty this even- 
ing to prove by suitable illustration the first half of the 
proposition, and to show the service mathematics has 
rendered, and can render, to engineers and engineering. 

In our Charter the Institution of Civil Engineers is 
defined as “A society for the general advancement of 
mechanical science, and more particularly for promoting 
the acquisition of that species of knowledge which consti- 
ced 49 profession of a civil engineer, being the art of 
directing the great sources of power in nature for the use 
and convenience of man, as the means of production and 
of traffic in states both for external and internal trade, as 
applied in the construction of roads, bridges, aqueducts, 
canals, river navigation and docks, for internal intercourse 
and exchange, and in the construction of ports, harbours, 
moles, breakwaters, and lighthouses, and in the art of 
navigation by artificial power for the age of com- 
merce, and in the construction and adaptation of 
machinery, and in the drainage of cities and towns.” No 
better definition can, I think, be found for our profession 
than that it is the art of directing the great sources of 
power in nature for the use and convenience of man. It 
covers all that the widest view of our work can include, 
and it excludes those applied sciences, such as medicine, 
which deal with organised bein Mathematics haa to 
deal with all questions into which measurement of rela- 
tive magnitude enters, with all questions of position in 
space, and of accurate determination of shape. Engineer- 
ing is # mathematical science in a peculiar sense. Medi- 
cine, the other great profession of applied science, has 
but little to do with questions of measurement of magni- 
tudes, or of geometry ; but the engineer finds them enter 
into everything with which he has to deal, and enter in 
the most diverse ways. The thing he has to determine is 
that the means he employs is enough, and not unneces- 
sarily more than enough, to attain the end in view. For 
this he must numerically measure the end and the means, 
and see that they are justly proportioned to each other. 
It is useless this evening to waste time proving, what all 
will admit, that no one can be even the humblest engineer 
without a knowledge of arithmetic and enough of geo- 
metry to enable him to read a drawing, that some trigo- 
nometry, some rational mechanics, and a knowledge of 
projections, is a very useful part of the mental equipment 
of adraughtsman. It is a necessary to call atten- 
tion to the t economy in the labour of calculations 
effected by the use of logarithms, a mathematical instru- 
ment for which we are indebted to Napier. We may with 
more profit examine what use the higher mathematics can 
be to the practical engineer, and what has been done in 
the past for engineering by its aid. __ 

Judging from etymology, mathematics must have been 
agen engineers ; for surely geometry is the work of 





*The ‘‘ James Forrest” lecture, delivered before the 
Institution of Civil Engineers, May 3, 1894, 





the earth measurer or land surveyor. But since the rre- 
historic times when geometry was initiated, engineers 
have not added much that is new to mathematics. They 
have rather sought amidst the stores of the mathematician, 
and selected the handiest mathematical tool they could 
find for the particular purpose of the moment, but have 
done little or nothing in return in the way of improv- 
ing the tools which they borrow. In this respect the 
relation of engineering to mathematics differs much 
from its relation to experimental physics. In elec- 
tricity, magnetism, and heat, engineers have, from 
their practical experience, repeatedly corrected the 
ideas of the theorists, and have started the science 
on more accurate lines. If our subject to-night had 
been the use of the practical applied science of en. 
gineering in promoting the development of pure mathe- 
matics, we should speedily find that there was hardlyany 
material for discussion. The account being all on one 
side, let us see to what the debt of the engineer to the 
mathematician amounts. : ‘ ; 
There is no department of practical engineering in 
which the application of mathematics is more familiar 
than in that which relates to the calculation of the 


strength and rigidity of structures of various kinds. Ib 
is impossible to take up any book dealing with the subject 
without finding that it is crammed either with mathe- 
matical formule, or with geometrical figures. The question 
is not whether mathematics is ——, to an adequate 
com 

pu 


rehension of the subject, but whether analytical or 
y geometrical methods are more convenient. Of 
course, one might occupy many lectures in discussing the 
ractical application of mathematics to the question of 
ridge-building, roofs, guns, shafting, and the like. Our 
object must be to illustrate by various examples rather 
than to attempt anything like a complete discussion. 

Consider the case of a long strut, so long that its trans- 
verse dimensions can be regarded as insignificant in com- 

ison with its length. hilst the strut remains per- 
ectly symmetrical about its middle line, its strength will 
depend only upon the resistance of the material to crush- 
ing. Every one knows that this would be an inadequate 
conclusion ; we have to consider another_element, namely, 
its stability, that is, we must examine what will happen 
to the strut if from any cause it is displaced somewhat 
from the direct line between its extremities. A mathe- 
matical discussion of the question results in a differential 
equation of the second order with one independent vari- 
able. Upon consideration of this we are enabled to see 
that if the thrust upon the strut be less than a certain 
critical value, a slightly bent strut will tend to return to 
its straight condition ; but that if the thrust upon the 
strut be greater than this critical value, the displacement 
will tend to increase, and the strut will give way. 
Further, that the critical value will depend upon whether 
one or both of the two extremities of the strut are held free, 
or whether they are rigidly attached by flanges or other- 
wise, so that the direction of the axis of the strut at this 
point must remain unaltered. Again, we infer that if 
the ends are held rigidly fixed, the length of the strut 
may be twice as great for a given critical value of the 
thrust as if the two ends are free toturn. We can also 
infer what the critical value will be for struts of various 
lengths and of varying cross sections. This critical value 
depends not upon the resistance of the material to crush- 
ing, but upon its rigidity. 

Another example, having a certain degree of similarity 
with the case of struts, is that of a shaft running at a 
high number of revolutions per minute, and with a sub- 
stantial distance between its bearings ; for simplicity, we 
will suppose that there are no additional weights, such as 
pulleys, upon the shaft. How will the shaft behave itself 
in regard to centrifugal force as the speed increases? In 
this case, so long as the shaft remains absolutely straight, 
it will not tend to be in any way affected = the centri- 
fugal force ; but suppose the shaft becomes slightly bent, 
it is obvious enough to any one that if the speed be 
enormously high, this bending will increase, and go on 
increasing until the shaft breaks. In this case, also, we 
may use mathematical treatment. We find that the 
condition of the shaft is expressed by a differential equa- 
tion of the fourth order, and from consideration of the 
solution of this equation, we can say that if the speed of 
any particular shaft be less than a certain critical speed, 
the shaft will tend to straighten itself if it be momentarily 
bent ; but that, on the other hand, if the speed exceeds 
this critical value, the bending will tend to increase, with 
the probable destruction of the shaft. I do not know 
that either of these two ——s can be properly under- 
stood without some knowledge of differential equations. 

A problem having a certain analogy to those to which 
I have just referred is that of hollow cylinders under 
compression from without, such as boiler tubes. Whether 
the tubes be thick or thin, so long as they are perfect cir- 
cular cylinders, they should stand until the material was 
couhel. But if the tubes are thin, what will happen if 
the tube from any cause deviate ever so little from the 
cylindrical form? The solution cannot be obtained with- 
out a substantial quantity of mathematics. 

The next illustration shows how a mathematical con- 
clusion, correct within the limits to which it applies, may 
mislead if applied beyond those limits, and how a more 
thorough mathematical discussion will give a correct 
result. Considering a case of shafting {n torsion, it was 
shown by Coulomb that the stiffness and strength of a 
shaft having the form of a complete circular cylinder 
could be readily calculated if the transverse elasticity of 
the material, and its resistance to shearing, were known. 
From the complete symmetry akout the axis it is evident 
that points which lie in a plane perpendicular to the axis 
before twisting, will still be in that plane when the shaft 
is twisted ; it is also clear that the angle through which 
all points in the same plane move will be the same; 
hence the problem was as simple as problem could be. 
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But many who had occasion to make use of Coulomb's 
results gave them an application which was wholly un- 
warranted. They assumed that they were equally applic- 
able to other cases than complete circular cylinders; ese 
assumed, in fact, that every point of the material whic 

lay ina plane perpendicular to the axis would remain in 
that plane when the shaft was twisted, whether the shaft 
was symmetrical about its axis or not, and they con- 
sequently arrived at very erroneous results. That the 
assumption was erroneous is obvious enough from a con- 
sideration of an extreme case. In Fig. 1 is shown in cross- 














section a hollow cylindrical shaft, which is not complete, 
but divided by a plane passing through its axis. In 
this case the shaft when twisted will be as illustrated in 
the side elevation ; two points, A and B, were in one 

lane perpendicular to the axis when the shaft was free 
so twist ; they cease to be in one plane when the shaft 
is twisted. Sb, Venant* in 1855 investigated the question 
of shafts without nope ys J incorrect assumptions ; he ex- 
pressed the condition of the material by a partial differen- 
tial equation of the second order, and gave suitable sur- 
face conditions. A general solution of the problem for all 
forms of shafts has not been obtained, but St. Venant 
gives a number of solutions for particular forms, and he 
obtains some general results of interest. In all cases the 
stiffness of the shaft is less than would be inferred from 
an erroneous application of Coulomb’s theory. Fig. 2 
shows diagrammatically the strain in ashaft of triangular 
section ; the full lines indicate that the parts of the shaft 
which lay in one plane bafore twisting when twisted rise 
above the plane; the dotted lines indicate that they lie 
behind the plane of the paper. The shearing stress is 
least at the angles of the triangle, and is greatest at the 
middles of the sides. At this point, then, the shaft will 
begin to break under torsion. The fact is probably well 
known to men of practical experience, but it is directly 
contradictory to the conclusion at which one would arrive 
by a careless use of Coulomb’s theory eee the narrow 
limits within which it is applicable. he longitudinal 
ribs which one often sees on old cast-iron shafts are useful 
enough to give stiffness to the shafts against bending, but 
are good for very little if torsional stiffness or torsional 
strength is desired. 

Another application of mathematical theory, which 
has been carried somewhat further than the premises 
warrant, is found in the case of girders. It is almost 
invariably customary to treat a sory! as though the 
sections retain when the girder is bent the form and size 
which they had before bending. Making this assumption, 
it is very easy to calculate the strength and stiffness of a 
girder of any section. Unfortunately, the assumption is 
untrue ; but, fortunately, it is approximately true in the 
case of most girders with which engineers in practice have 
to deal. That itis untrue can be readily seen from con- 
sideration of a girder of exaggerated form, the section of 
which is shown in Fig. 3. Any practical man would at 
once see that the outer eer of the flanges would add 
little to the strength of the girder, but according to the 
usual mathematical theory the outer parts of this flange 


Fig 3 
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should be as useful as the parts which are nearer to the 
web. This problem St. Venant also deals with in a rigid 
mathematical manner. Amongst other things, he showed 
that a girder of rectangular section, such as shown in 
Fig. 4, would, when bent, take the form shown by the 
curved lines in the same figure. The last two examples 
show how a little knowledge may be a dangerous thing, 
and how easy it is for any one who attempts to apply 
mathematics without adequate mathematical knowledge 
to be misled. 

The theory of thick cylinders under bursting stress 
from within has many important practical applications to 
hydraulic presses and to guns, It has been discu 
more than once in this room. As usual in considering 
these cases, we are immediately led to differential equa- 
tions, which here are fortunately solved without serious 
difficulty, and the solution tells us the whole story. We 
learn that doubling the thickness by no means doubles 
the strength of the cylinder. And as a converse, that 
doubling the strength of the material will permit the 
thickness to be diminished to much less than one-half. 








*Mémoires des Savants Etrangers, 1855 ; and Thomson 
and Tait, “‘ Treatise on Natural Philosophy.” 








Twenty-five years ago hydraulic presses were mostly 
made of cast iron. Many people were not a little as- 
tonished at the great reduction in thickness and weight 
which became possible when steel was substituted for the 
weaker material. In the case of guns it is well known 
that greater strength can be obtained if the outer hoops 
are shrunk on to the inner ones.* Mathematical theory 
tells us what amount of shrinkage should give the best 
results. It may possibly not be worth while to follow the 
results of theory precisely, but without the guidance of 
theory it would not be unnatural to give so great a shrink- 
age that the gun would be weaker than if no shrinkage 
were used. 

The rolling of ships in a seaway gives an illustration of 
a principle which has very varied application in man 
branches of physics. Suppose a body is capable of oscil- 
lating in a certain periodic time, and that it is submitted 
to a disturbing force of given period, the equation of 
motion easily shows that the resulting disturbance will be 
great if the two periods are equal, or nearly equal. We 
meet with the principle in acoustics as resonance. If two 
tuning-forks are tuned to the same pitch, and one is 
sounded in the neighbourhood of the other, that other 
will presently be thrown into vibration by the waves 
transmitted through the air from the first. You may try 
a similar experiment at any time on any piano. Strike 
the higher G in the treble, the sound ceases on raising the 
finger. Now hold down the middle C, and again strike 
G, the C string at once takes up the note sounded, and 
can be heard after the exciting string has been silenced by 
damping. The same fundamental idea is found in the 
luaar theory in the term in the equation known as the 
evection, and again in the theory of Jupiter’s satellites. 
The reason why the metals present in the solar atmosphere 
give black lines in the spectrum by absorption, corre- 
sponding in position with the bright lines in the spectrum 
which the same metals give when incandescent, is again 
the same. Gas will absorb or take in from the ether 
waves of the exact period which it is —_ of giving to 
the ether. The general explanation of all these pheno- 
mena is easy. Imagine a pendulum, and suppose it ex- 
periences a periodic disturbing force, the first impulse of 
the disturbing force gives the pendulum a ap swing ; 
the effect of the second impulse depends entirely on when 
it occurs ; it may occur so as to neutralise the effect of the 
first, or it may occur so as to increase it. If the period of 
the force is the same as the natural period of the pen- 
dulum, the effect of the second, third, and later impulses 
will be added to the effect of the first, and the final dis- 
turbance will be great, even though the individual im- 
pulses be minute. But the mathematical theory tells us 
much more than any general explanation can do. It 
tells us exactly what the character of the effect will be, 
and its amount if the periods are nearly, but not exactly, 
the same. It tells us, too, exactly how friction affects the 
results. And the beauty of it is that the mathematical 
theory is much the same in all cases, so that, having 
learned to deal with one case, we are enlightened as to a 
host of othere. The oscillating body may be an ironclad, 
or it may be an atom of hydrogen ; the disturbing periodic 
force may be the waves of the Atlantic, or it may be the 
waves in the ether occurring five hundred millions of 
millions of times in a second ; it is all one to the mathe- 
matician—the treatment is substantially the same. 

The question of the speed of ships and the power to 
propel them is probably more effectually treated by ex- 
periment on alin as was done by the late Mr. Froude, 
than by mathematics alone; but in order to learn from 
the experiments all they are capable of teaching, a mathe- 
matical understanding is needed. Given that we know 
by experiment all about a given model, that we know 
what force is needed to propel it at every speed, we want 
to know from these experiments how a great ship, 100 
times as big, but similar in form in every respect, will 
behave, and here mathematics come in to aid us in making 
the inference. 

The construction of ships at once leads us on to the 
methods of navigating them. In navigation I should 
find much material for my purpose, but navigation is not 
usually included in engineering, but many of the imple- 
ments of navigation undoubtedly are. The mariners’ 
compass has for ages been the mainstay of the navigator, 
and a simple enough instrument it was till it was disturbed 
by the iron of which ships came to be built. The dis- 
turbance of the compass 4 the iron of the ship was first 
seriously attacked by two senior wranglers, Sir G. Airy 
and Mr. Archibald Smith. The disturbance may be 
divided into two parts, the first due to the permanent 
magnetism of the ship, the second to the por gy | mag- 
netism induced by the earth’s inductive action on the iron 
of the ship—the first causes the semicircular, the second the 
— error. One hasonly to open the ‘* Admiralty 

anual of Deviations of the Compass” to see how the 
mathematics of Archibald Smith have accomplished a 
proper understanding of the subject. The errors of the 
compass are dealt with in two ways: they are compen- 
sated by soft iron correctors, and by permanent magnets 
so placed as to have an effect equal and opposite to the 
effect of the temporary and permanent magnetism of the 
ship. Or they are dealt with by formule of correction 
which enable the error to be calculated when the course 
of the ship and the conditions of the earth’s magnetism 
are given, or a combination of the two methods is used. 
Either method is based on Archibald Smith’s theory. It 
is not possible to leave the subject of the mariner’s com- 
pass without referring to the great improvements of Lord 
Kelvin. The improvements relate to every part of the 
instrument, and I venture to say that none of them could 
have been made by any one but a mathematician. In 
order to get his card steady he knew that its period must 





*Lamé, “Lecons sur la Théorie Mathématique de 
lYElasticité des Corps Solides,” 14me Lecon. 








be different to any possible period of the waves, or he 
would have the resonance to which I have just referred 
coming in, so he gave his card a considerable moment of 
inertia ; but this was managed with a light card, so that 
small needles could be used. If the needles are small the 
correction by soft iron masses and by permanent magnets 
is easier and more accurate. Then the bowl of the com- 
gees had to be suitably carried so that it would not be un- 

uly disturbed by shock, and provision had to be made 
for damping by fluid friction the oscillations of the bowl 
if they occurred. Lastly, a most beautiful method of 
correcting the compass, without taking a sight, was dis- 
covered. In every detailed improvement one can detect 
that the inventing mind was that of a most able and 
trained mathematician. 

An essential of safe navigation is an efficient system of 
lighthouses. The optical problem of the lighthouse engi- 
neer is to seertvath Sagtmen which shall usefully direct 
all the io produced. The present forms of apparatus 
are in their leading features due to Fresnel, the able 
mathematician, who established on an absolutely firm 
foundation the undulatory theory of light. To properly 
design an optical apparatus, formule must be used, and 
the advan is great if the designer can with ease manu- 
facture the formule he requires, 


(To be continued.) 





THE PHYSICAL INFLUENCE OF ELEMENTS 
ON IRON.* 
By Professor J. O. ARNOLD. 
(Concluded from page 700.) 

The Points of Recalescence Observed in the Alloys.—The 
Rolled Iron.—The rolled iron (Fig. 20, ‘ 697 ante) pre- 
sents the well-marxed point AR3 at 867 deg. Cent. on 
heating, and at 846 deg. on cooling. The point Ar2 ex- 
tends over 35 deg., and has two ‘meena maxima, the 
greater occurring at 743 deg., and the lesser about 
725 deg. The point Arl is absent, and_unless it be 
asserted that 0.04 per cent. carbon evolves on cooling no 
heat capable of registration by an exceedingly delicate 
instrument, the only alternative seems to be that the point 
at Ar3 marks a formation of sub-carbide of iron. 

The Iron as Cast.—This has already been referred to in 
the article dealing with the general properties of the 
critical points. 

The Carbon Alloy.—The recalescence curve of this steel 
has not been herein plotted. It contains only a single 
point at 685 deg., giving a tooth about 1 ft. 6in. long 
ares the cooling, and a large point on heating at 

eg. 

The Nickel Alloy (Fig. 23, page 730).—The points Ars2 
and 3 are combined on cooling at 742 deg., the heat evolved 
being abnormally great. his, in the author’s opinion, 
is due to the formation of a carbide of nickel, of the 
existence of which some chemical evidence has been 
obtained. The point Arl, marking the formation of 
normal carbide of iron, occurs at 645 deg., or about 
40 deg. lower than in the case of a pure carbon alloy. On 
heating, Arl shows at 702 deg., Ar2 ab 733 deg., and 
AR3 at 808 deg. 

The Manganese-Silicon Alloy (Fig. 23).—On heating, 
Arl appears at 722 deg., Ar2 at 722 deg., Ar3 is absent 
or dubiously present. On cooling, Arl is shown at 626 
deg., or about 59 deg. below the point at which the carbide 
is formed in an iron and carbon alloy. The points Ars2 
and 3 seem in this metal, on cooling, to have united into 
a slight but long-continued evolution of heat, commencing 
at 775 deg. and becoming finally merged into Arl. 

Tne Copper Alloy (Fig. 23).—On heating, a combined 
point, presumably Arl and AR2, appears at 716 deg. On 
the first cooling Ar1 showed at 654 deg., or 31 deg. below 
its normal position. A confused point extending from 
785 deg. to 710 deg. is apparently a combination of Ar2 
and Ar3. It was, however, found that on each successive 
cooling a different result was obtained, until at last, 
during the fourth cooling, the curve consists of a series of 
indefinite evolutions of heat extending from 800 deg. to 
600 deg.. and due to the confusion of the heat evolved by 
the normal points with that due to the falling out of iron- 
copper alloys. These elements do not appear to remain 
truly alloyed at temperatures above the melting point cf 
copper. This view was confirmed by the microscopic 
examination, and also by the fact that when the scale was 
removed from the outside of the recalescence bar the 
latter was found to be partially coated outside with patches 
of pure copper. The above facts appear to have escaped 
the observation of Mr. Osmond in his researches. 

The Chromium Alloy (¥ig. 23).—On heating, the com- 
bined points Arsl and 2 appear at 717 deg.; Ar3 is 
absent. On cooling, AR3 appears to have become con- 
fused with Ar2, resulting in a somewhat erratic evolution 
of heat ranging from 750 deg. to 675 deg. Anrl appears 
at 661 deg., or 24 deg. lower than its normal position in 
pure iron and carbon alloys.+ The above results, as far 
as the appearance of the combined points Ars2 and 3 is 
concerned, are in direct oppositon to the conclusion of 
Mr. Osmond, who found that the double point appeared at 
a higher temperature than in normal steel. Thechemical 
composition of the steel No. 261, already referred to, is 
practically identical with that of the chrome alloy, 
excepting the presence of chromium, On inspecting the 
normal cooling curve of 261 it will be seen that the maxi- 
mum of AR3 is distinct at a temperature of 20 deg. above 
Ar2, therefore, according to the 8 iron theory, chromium 
should distinctly harden iron. 

he Tungsten Alloy (Fig. 23).—On heating, Ar3 is 


* Paper read before the Iron and Steel Institute. 

+ In chrome alloys oe a considerable percentage 
of a Arl appears at 700 deg., or 15 deg. above the 
normal. 
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absent, AR2 appears at 729 deg, and Ar] is not visible. 
On cooling, AR3 is faintly developed at 834 deg., or 
about 16 deg. below its normal position, AR2 occurs at 
739 deg., and Arl at 590 deg., or 95 deg. below its normal 
temperature.* Here, again, the author’s conclusion with 
reference to the intensity of AR3 in tungsten and iron 
alloys is in direct opposition to that of Mr. Osmond, 
who, however, argued deductively from an iron and 
tungsten alloy containing more than 4 per cent. of man- 
ganese—hence his error. . 

The Aluminium Alloy (Fig. 23).—Both on heating and 
cooling, only the point AR2 appears, the absorption and 
evolution of heat being much the same in intensity and 
position as those observed in the rolled iron. Aluminium 
evidently prevents the development of the point AR3, 
and the small carbon percentage 0.03 has failed to pro- 
duce at AR1 any evolution of heat capable of registration. 
In a similar alloy, containing about 0.25 per cent. carbon, 
the point AR1 occurs on cooling at 691 deg., but on heat- 
ing, above AR2 at 750 deg. 

The Silicon Alloy (Fig. 24).—This alloy, on heating, 
showed only an absorption of heat at AR2 at 732 deg., or 
about 5 deg. below its Fae pe in nearly pure iron. On 
cooling ARr3 is absent, AR2 appearing about 730 deg., or 
13 deg. below the normal temperature. ARr1 appeared at 
692 deg., or 7 deg. aboveits usual position, (These results 





recalescence determinations may be poy stated thus, 


the statements having reference to 


ron containing about 


0.1 per cent. of carbon and 1.5 per cent. of the alloying 
element. When Arl has been absent from the curves, 
its position has been determined upon similar alloys con- 
taining about 0,25 per cent. of carbon. 

Arl,—The position of Arl on heating is distinctly 
raised by the presence of silicon, chromium, arsenic, phos- 
phorus, sulphur, aluminium, tungsten, and manganese, 
and it is less decisively raised by the presence of nickel. 

On cooling, the point is lowered by the presence of 
tungsten, manganese, and nickel. It is, however, raised 


distinctly by silicon, arsenic, 
Y aluminium and su 


slightly 


a a chromium ; and 


phur. 


R2.—AR2 is the only truly reversible point, and in 
nearly all the alloys is singularly constant in its position. 
Phosphorus has, however, lowered the temperature ab 
which it usually occurs about 25 deg. 

Ar3.—The actions of elements upon AR3 may be sum- 


marised thus: 


Silicon, aluminium, phosphorus, and 


arsenic entirely eliminate this point. Tungsten much 
diminishes its intensity, but does not greatly affect its 


position. 


Manganese, chromium, nickel, and copper 
lower it to or below Ar2. 


The action of sulphur is 


dubious. The maxima of the critical points are shown in 


Table VI. 


Fig. 23. 
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confirm those obtained by Mr. Osmond.) In high silicon 
alloys also containing appreciable amounts of carbon, 
Arl appears on heating far above AR2 at 770 deg., or 
50 deg. above its normal position. 

The Arsenic Alloy (Fig. 24).—On both heating and 
cooling Ar2 appears in its normal position. Arsl and 
3 are both absent. In arsenic steels, containing an appre- 
ciable percentage of carbon. ARl appears at 706 deg. on 
cooling, and at 748 deg., or 11 deg. above AR2, on heating. 

The Phosphorus Alloy (Fig. 24).—Only the point Ar2 
was present either on heating or cooling. Its position on 
heating is at 709 deg., or 28 deg. below the normal tem- 

rature. On cooling, it appears at 718 deg., or 25 deg. 
ower than in nearly pure iron, Mr. Osmond stated that 
the point AR2 was not developed in alloys of iron 
with phosphorus. In phosphorus steels containing a 
considerable amount of carbon, the point AR1 appears at 
706 deg. on cooling, but on heating at 760 deg., or about 
51 deg. above Ar2. This phenomenon resembles the 
reaction taking place in carbon and iron alloys rich in 
aluminium or in arsenic. 

The Sulphur Alloy (Fig. 22).—The vagaries of the 
critical points in iron containing varying amounts of 


sulphur and carbon have been described in the article on es 


electrolytic iron. In the present alloy, on cooling evolu- 
tions of heat take bpm at about 942 deg., 865 deg., 805 
deg., 742 deg., and 685 deg. 

On heating, Ars] and 2 seem in their normal positions, 
the most noticeable feature of the curve being a very 
decisive absorption of heat at 948 deg. 

Mr. Osmond has complained that the author’s recales- 
cence investigations had not resulted in the discovery 
of any new points. This matter he has now rectified. 
He has, however, no intention of claiming the discovery 
of two new allotropic modifications, namely, Delta 
and Epsilon irons, but is rather inclined to attribute 
the two new evolutions of heat caused in iron by the 
presence of a large amount of sulphur to the falling out of 
two sulphides of iron. Mr. Osmond came to the conclu- 
sion that the molecular action. of sulphur was similar to 
that of phosphorus. This erroneous deduction, however, 
was based upon curves obtained from a single sample of 
red-short steel containing C. 0.48, Si. 0.08, S. 0.28, P. 
16, Mn, 0.51. 3 ; 

The author has here much pleasure in placing upon 
record the invaluable assistance rendered to him in every 
stage of this research by Mr. Joseph Jefferson, Assoc, 
R.S.M. His skill and application in carrying out the 
details of the installation of the lescence apparatus, 
and the patient and accurate manner in which he has re- 
corded the pyrometric results, have proved him to be cap- 
able of taking a high rank in scientific research. 

General View of lescence Results.—T he results of the 

* The point Arl as developed in tungsten steels pos- 
sosses peculiar properties independent of its very low 
position, This matter, however, will be more suitably 
dealt with in the research now proceeding on the influence 
of carbon on alloys of iron. 
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General Summary.—It now remains to concentrate into 
tabular form the evidence for and against the existence of 


B iron. 


Original Premises upon Results of Recent Researches 


which the B Iron Theory 

was Founded, 

1. That the point Ar3 
had been identified in a 
highly satisfactory manner 
with the appearance and 
disappearance of magnetism 
in nearly pure iron. 


2. That the non-magnetic 
properties of Hadfield’s 
manganese alloy formed ex- 
perimental proof that iron 
was maintained in the hard 
and non-magnetic 8 form by 
the presence of manganese. 


3. That the Biron change 
int occurs earliest on cool- 
ing in electrolytic iron, and 
is in that substance most in- 
dividualised on account of 
the purity of the iron. 


4. That electrolytic iron 
(presumably chemically 
pure) presents the point 

R3. 


upon the Accuracy of the 
Original Premises, 

1. It is now generally 
admitted that the appear- 
ance and disappearance of 
magnetism coincides with 
the point Ar2, which occurs 
— 100 deg. Cent. below 


2. The author understands 
that Mr. Hadfield will lay 
before the Institute the re- 
sults of his recent researches 
upon this matter, which, in 
the author’s opinion, dis- 
= the alleged 8 iron pro- 

re power of manganese. 
3. It has been shown that 
in the present research the 
point AR3 was developed at 
the highest temperatures, in 
the greatest intensity, and 
was most individualised in 
the cases of mild steels con- 
taining from 0.06 to 0.16 per 
cent. C. In one instance, 
indeed, an actual rise in tem- 
perature was recorded in the 
last-named steel at Ar3. 

4. It has been shown that 
the preparation of a con- 
siderable mass of electro- 
lytic iron, free from sulphur, 
is a matter of difficulty, and 
that only one abnormal ex- 
periment on iron free from 
carbon has been recorded 
without statement as to the 
amount of sulphur present. 
(A very important matter, 
inasmuch as it has been 
proved that this element de- 
velops at least two points 
additional to the three ob- 
served in mild steels. 


The two items of inquiry, to obtain answers to which 


was the object of the fo: 


oing investigations, have there- 


fore been replied to as follows : 
1. The experimental evidence has proved beyond doubt 
that the ultimate physical influence of elements on iron is 


not in any way 


governed by the periodic law. If any 


such influence exists at all, the molecular action is so 
feeble that the interposition of other causes, viz., indi- 





vidual properties of compounds, and crystalline effects 
has converted the law into a series of exceptions. . 

2. That noelement except carbon has (per se) the power 
of conferring upon quenched iron the property of abrasion 
hardness to any extent worthy of consideration. Whether 
the adamantine hardness of quenched high carbon steel 
is due to the individual properties of an extremely 
attenuated carbide of iron, or to an allotropic change pro- 
duced in the iron itself, by the presence of dissolved car- 
bon, there is no evidence to show, nor is the matter of 
much practical importance, since such hardening power is 

by carbon alone. 

Many of the indications furnished by the experimenta] 
results herein detailed act as finger-posts to the directions 
in which profitable researches on iron and steel may be 
pursued, viz. : 

1. An investigation of the inter-crystalline joints or 
spaces. 

2. Experiments upon the action of elements in produc- 
ing double carbides with iron. Evidence has already 
been obtained of the existence of double carbides of 
manganese, chromium, nickel, and tungsten. 

3. An examination into the influence of silicon on the 
crystalline structure of steel. 

The remarkable mechanical effects produced by 
sulphur and phosphorus require immediate attention 


Fig. 24. 
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TaBLeE VI.—Table of the Maxima of the Critical Points. 
(Degrees Centigrade.) 

The letter i signifies that the point indicated has an unusual 
amplitude, rendering the maximum indeterminate. 

The letter a@ means absent, butsuch absence may be only 
apparent, being really due to the spreading out of a minute 
evolution or absorption of heat over such a long range of rise or 
fall of temperature, that the registration of the thermal effect is 
beyond the delicacy of the instrument. 
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(Note.—The temperatures in brackets refer to the position of 
the points in alloys containing a considerable amount of carbon). 

* Mean amplitude of this point, 30 deg. Cent. 

+ The positions of the points in the case of this alloy are rome- 
what doubtful owing to the complication of the curve by the 
dissociation or by the falling out of iron-copper alloys. 

t This alloy presented distinct evolutions of heat on cooling at 
about 942 deg. Cent. and 803 deg. Cent., the position of the point 
first named falling somewhat lower with each successive heating. 
A decisive absorption of heat also took place during heating at 
946 deg. Cent. Whether the point aj ppt at 864 deg. is 
identical with that observed in dead mild steel is dubious; Ar3 
may be the point next below (see remarks on sulphur alloys in 
comments on electrolytic iron). 
with reference to the dangerous influence of liquated 
masses of sulphides and phosphides in the structure of 
very large and consequently slowly cooled ingots. 

In conclusion, the author has to acknowledge in grate- 
ful terms the cordial co-operation of Professor Ripper. 
principal of the Sheffield Technical School, and his staff 
in the engineering department, more particularly men- 
tioning the name of Mr. G. C. Gulliver, chief instructor 
in the machine shop. 





Tux Surz Canat.—Of the whole number of vessels which 
passed through the Suez Canal last year, 71.98 per cent. 
were British. The corresponding proportion in 1892 
was 72.52 per cent., and in 1891, 76.47 per cent. The 
British preponderance would thus appear to be somewhat 





declining. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each wa cue eas ant atin the tooled & 
not iUustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

i fications may be obtained at the Patent Office 
ranch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 


price 2 
The date the advertisement of the tance of a complete 
Meath Ue te cam anne, dite after Oo cbcivedl. alas is 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement 0 the t let 
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yp specification, 
opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


GUNS, &c, 


25,005. W. T. Unge, Stockholm, Sweden. Fire- 
Arms. [3 Figs.] December 29, 1893.—This invention relates 
to fire-arms, and the object is to impart to the projectile an 
initial rotary motion without rifling the gun. The gun (Fig. 1) 
consists of a cylindrical barrel A, the breech end B of which is 
provided with a shaft C fixed to itand extending in the direction 
of its axis. The support Dis by means of the trunnions E, El 
mounted in the frame of the arm. In the middle of the support 
D the shaft C is journalled so that the whole barrel and the shaft 
can be turned round in it. In order to be able to adjust the gun 
to different elevations, the casing H provided with the adjusting 
rod K is fixed to the support D. The casing is aleo intended to 
protect the barrel, and eventually to support its fore part by the 
journal I, On the barrel itself, and perpendicularly to its axis, 
18 fixed a disc L provided with barrels M, M! (Fig. 2), each open 











at one end, and so located that if these pipes are loaded with gas 
producing combustible material, and this material is ignited, the 
disc and the barrel rotate on its axis owing to the force thus gene- 
rated in the pipes M, Ml. The disc L, which also serves as a fly- 
wheel, may be fixed to the shaft C of the barrel, if this shaft be 
continued backwards (Fig. 3). A projectile N partakes in the 
rotary motion of the barrel by means of pins T fixed in the wall 
of the barrel, and entering corresponding recesses in the rear 
end of the projectile. If thus the barrel is rotated and a charge 
located behind the projectile, or a rocket position introduced 
in the projectile is ignited, the projectile when discharged from 
the gun rotates with the same speed as the barrel. In Fig. 3 only 
the lower part B of the barrel with the pins T partake in the 
rotary motion, which is transmitted from some external motor by 
io of a pulley fixed on the shaft C. (Accepted April 11, 
4). 





7383. Sir C.H. A. F. L. Ross, Bart., Balnagowan 
Castle, Ross-shire, N.B. Guns. (26 Figs.) April 11, 
1893.—This invention consists of a bolt action by which a gun 
can be opened and cocked, the fired cartridge ejected, the fresh 
cartridge from the magazine pushed home, and the breech closed 
and secured, all by one to-and-fro motion of the hand parallel to the 
barrel, the gun being capable of being fired automatically as soon 
asthe breech is secured, if necessary. The bolt C has two lugs 
to take the recoil. Two studded bars, oscillating in the stcck, 
are raised or depressed by moving the bolt lever backwards 




















or forwards. When the gun is closed, the stud-heads at the 
hinder extremities of the bars come up against the back of the 
lugs and secure the action, and take the recoil. The bolt lever 
is movable upon the bolt C, and has diagonal slots in it, into 
which fit pieces of metal connected with the stud-bars. When 
the breech is being closed, the bolt lever is prevented, by means 
of asmall spring lever, from moving forward so as to lock the 
bolt until the latter is securely home. By grasping the bolt lever 
in the hand, and pulling straight back until the bolt is stopped, 
and straight forward until it is home, the rifle is prepared for 
firing. (Accepted April 11, 1894). 


RAILWAY APPLIANCES. 


3925. A. Sil Berlin. Car Coupling. 
{7 Figs.] February 23, 1894.—This invention relates to a car 


take place to a certain extent automatically. A A' isa rigid 
frame attached to each end of the car on the boltsG and hooks 
on which it is free to slide a short distance in the horizon 

lane. In the part A! of the frame is pivoted the coupling-hook 

» having downwardly extending arm with counterbalance weight 
F, Underneath the horizontal part of the hook a lever arm is 
pivoted at OC! to the part A! of the frame A A!. The hook B is 
provided with an inclined surface a underneath, whilst on the 
upper part of the frame A! a rest block D is arranged for the pur- 
pose of enabling the coupling-hook B to be operated by means of 
a rod from the lever C. On running the cars together the hook 

















B of the frame part A! engages in the link A of the frame A A' 
on the other car, by reason of the rigidly guided front bar of the 
link pressing against the slanting front end of the hook B and de- 
pressing it, this hook, on having passed the front bar, rising 
through the action of its counterbalance weight F. The hook is 
then prevented from inadvertently becoming uncoupled by the 
lever arm C being pushed under it by means of a rod from the 
side, the block D being used as a fulcrum, and the lever pressed 
over by means of its upwardly extending end. The lever arm OC 
is retained in this position by means of an inclined plane on the 
under side of the hook, behind which the lever is adapted to 
spring. (Accepted April 11, 1894). 

10,904. G. W. Horne, London. Railway Switches. 
{lt Ftg.] June 5, 1893.—This invention relates to railway switches, 
and consists in the use, on one side, of a tongue, and on 
the other, of a full rail with square end or stub switch. 
a, a! are the main line rails, and b the movable stub rail 
connected by the rod ¢ to the lever d, a rod f connecting the 
= rail g to the leverd. A is a handle connected by a rod ¢ to 
the lever d, k a lever pivoted at J, and carrying the wedge m, 
which slides between the main line rail a! and the shuntlinen. A 
rod o is attached to this lever k which passes through a bearing 
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onthe rod c and carries the taper wedges q. 7 is a handle connected 
to the lever k by a rods. By operating the handle r the wedges 
mM, q are withdrawn to the position of dotted lines, and by their 
actuating the handle h, the stub rail is caused to butt on the shunt 
line n, the split rail g bearing on the main line rail a. The 
handle r is again operated, and the wedge m locks the stub rail b 
in the shunting position, the wedges q having been brought to 
the position 2 by the movement of the rodc. The rail } is thus 
locked in the main line position by the wedges entering between 
it and the chairsu. (Accepted April 11, 1894). 


STEAM ENGINES AND BOILERS. 


9577. J. Dugdale and J. F. Davies, Blackburn. 
Safety Valves. [5 Figs.] May 13, 1893.—This invention re- 
lates to deadweight, &c., valves for boilers, &c., and the object is 
to prevent them from sticking on their seats. The casing of the 
deadweight safety valve is fitted on a Lan ae b of a steam boiler. 
The valve c is fitted on ashort spindle carried by a casting d which 
supports the weights e to hold the valve c on to itsseat at the top 
of the pipe g. Above the valve isa casting h secured to the cast- 








ing d, and a spindle i, which hasa bearing in the upper part of 
the casing, is square at its lower end where it enters a square hole 
in the casting h. To the spindle i above the casing is secured a 
wormwheel, w! is in gear with a worm keyed on a stud caused 
to turn slowly from a shaft 1, on which is an eccentric, which, as 
the shaft rotates, causes a curved lever to oscillate, and by 
@ connecting-rod to give motion to an arm mounted on 





coupling, and its object is to enable the coupling of the cars to 








spindle ¢ allows the valve to be lifted by steam pressure and fall 
again with freedom. (Accepted April 4, 1894). 

2315, J. ¥. Johnson, London. (La Société Augustin, 
Normand et Cie., Havre, France.) Steam Generators, 
[10 Figs.] February 2, 1894.—This invention relates to steam 
generators in which an upper chamber is connected to a lower one 
by two systems of tubes, one system being re ope of a 
number of tubes of small diameter exposed to the action of the 
fire, and the other system being com of a small number of 
tubes of larger diameter situated outside of the furnace and 
serving to conduct the water previously conveyed to the upper 
chamber by the small tubes, and which has not been converted 
into steam, back again into the lower chamber. The upper drum 
A, which is partially filled with water, communicates with the 
lower drums a tubes C of large diameter situated outside of 
the furnace, ai by rigid stay tubes D, the heat of which 
is limited to that derived from the water, and which are 
situated at the opposite end to the tubes C. Horizontal stays 
E at either end also serve to form a rigid connection between the 
lower drums. The heating tubes are arched so as to be able to 
expand and contract freely. They are secured in the upper drum 
A below the water level, and are composed of three systems longi- 
tudinally with the boiler. The two first groups F, G form a kind 
of vault, the first rows of tubes of each of these groups being 
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arranged in the same plane, and so form a kind of screen, the im- 
permeability of which is obtained by arranging the tubes so that 
they form an unbroken surface. The space situated below this 
arch forms the combustion chamber, and the gases cannot esca) 
vertically. The screen is geanpatoe by a central longitudinal line 
of bricks H at the top, and by brickwork I, anda lining of asbestos 
to cover the spaces at the lower ends of the tubes. Beyond the 
bridge J is a second group of tubes K, made up of tubes some 
distance apart, so as not to extinguish the gases not yet consumed. 
These gases are then diverted to the right and left, returning in 
an opposite direction. The tubes of the outer row of each of the 
three bunches are placed close together so as to form a screen as 
far as the ing to the chi y, where they separate at the 
top, so as to give a free passage for Bod mae of the gases. The 
remaining ye of the gases deflected by the inverted bridge M 
continues its horizontal movement, finally being discharged into 
the smokebox N. The box N is constructed so as to reach down 
to the lower drums B, so that the draught caused by the chimney 
forces a part of the gases into the box to heat the lower parte of 
the tubes in front of the g t The bunched tubes are in- 
closed by a thin sheet-iron casing made as tight as possible to 
prevent the admission of air, which would tend to destroy the 
draught. (Accepted April 11, 1894). 








MISCELLANEOUS. 
8560. R. Bayne, G ow, and W. and D. McGee, 
Paisley. Spinning Mndkinod. {2 Figs.) April 28, 1893. 


p: 
—This invention relates to machines for spinning hemp, flax, &., 
into a continuous yarn without break or splice, and consists of a 
seam Aon which is carried in brackets B a hollow spindle C, 
through which the fibre is fed by hand. The fibre is then led 
over a small pulley D, centred on a flyer E, which consists of a 
knee-piece projecting from a boss secured on the hollow spindle 
C, the fibre being then threaded through an eye F at the outer 
end of the flyer, from whence the yarn passes to and is wound on 
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a bobbin G. On the hollow spindle C is fixed a toothed pinion H, 
driven by another pinion I keyed on the main driving shaft of 
the machine. The driving shaft is carried in bearings at the 
centre of the machine frame. In line with the hollow spindle C is 
another spindle K, on which is keyed the bobbin G, on which the 
yarn is wound as it comes from the flyer E, and the spindle has 
also keyed upon it a pulley L, over which hangs a weighted strap 
M, which acts as a brake on the bobbin spindle, thus makir 
the speed of the latter slower than that of the fiyer, 








the stud. The square connection between the casting A and 


imparting the desired tension to the yarn, the weight on the 
brake-strap being increased or diminished accor the 
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number of twists per inch desired. A third spindle N having a 
reversing screw, and which has its axis parallel to the axis of the 
bobbin spindle, is carried in bearings on an extension of the 
brackets carrying the bobbin spindle. This spindle, which is 
driven by gearing O, P from the main spindle, has a nut work- 
ing on it which has a projecting arm R keyed on the bobbin 
spindle K, and which carries the bobbin backwards and forwards 
in coiling the yarn. (Accepted April 4, 1894). 

8867. T. Clarkson, Sutton, Surrey. Sampling 
Grain. {17 Figs.) May 3, 1893.—This invention relates to 
means for sampling granular materials. Upon a vertical spindle 
is a revolving hopper A with an annular opening at the bottom, 
the size of which may be controlled. From the ged the 
material to be sampled falls in an annular stream into the recep- 
tacle KE provided for it, and it is from this stream that the sam;le 
is to be taken. This is effected by scoops F projected into the 
path of the annular stream and inclined downwards, the material 
which they intercept faldog down the shoots intc sample boxes. 
Where it is desired to take a sample of a sample the apparatus is 


provided in series, placing two or more upon the same shafts, but so 
arranged that the material sampled by the first apparatus is 
delivered to the second, each of which again samples it, Thusin 
the first apparatus the sampling scoops may be made of such 
size that they will take one-half of the total amount of grain 
passing ; this will be delivered to the next following apparatus, 
which will again divide the stream. The sampling shoots are 
made adjustable, so that each shoot can be regulated to intercept 
more or less of the stream as required, and a scale and index are 
arrangedin connection with each shoot, or all the shoots, so that 
they can be set to the required position. (Accepted April 4, 1894). 


22,244. J. Stannah and G. Pinker, London. Hy- 
draulic Lifts. (3 Figs.) November 21, 1893.—This invention 
relates to lifts in which the load is raised by a direct ram 
fixed under the cage. The cylinder is in communication 
with the main lifting cylinder and ram, by means of the outlet ; 
b is the main hollow ram; G is the hollow fixed plunger, which 
is bored to receive the piston ; F is the turned pipe, passing water- 
tight through the piston d, to conduct the water into the larger 
chamber g, a hole h being drilled in the hollow plunger d to 
allow the water to pass into the chamber f. E is a saddle-piece 
resting on a collar formed upon the main hollow ram b, the weights 
W, W, being suspended to the saddle-piece by means of bolts 
K, Ke. L is the crosshead to which is bolted the hollow fixed 
ee G and the turned pipe F, o is the smaller chamber, and 

» Nare the inlets to the larger and smaller chambers respec- 
tively. P Py, are the iron stretchers to fix the crosshead to the 
baseplate of the main cylinder. The cylinder, the ram G, and 
pipe F, being fixed and remaining stationary, the ram b and the 

iston d with the loading W We are free to work up and down. 

he lift is constructed so that the cage and direct-acting ram 
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have a portion of their weight unbalanced by the loading W W,, 
and other moving parte of the auxiliary apparatus, so that when 
the empty cage is at the top or in any other position by moving 
the valve so that the pipes M and N with the correspondin 
chambers g and o are open to the exhaust, the ram 0 rises an 
the cage travels downwards. Thecage on coming to the bottom 
automatically closes the supply port connected to inlet M or M 
and N as the case may be, so that the working parts of the lift 
are practically brought into the same relative position as when 
the downward travel of the cage is stopped by the operator closing 
these ports. To raise the cage alone or with a light load, the 
suppply port connected to the inlet M is opened, the water 
passes through the pipe F into the chamber g, which causes the 
ram b to descend aan the cage with its load to ascend, and to 
stop it at any point the valve is mo\ed so as to close this supply 
port, the exhaust port remaining closed, which causes the ram b 
and the cage to remain stationary. ‘o raise, hold in position, or 
lower the cage with its full load, the valves are so arranged that 
the operator can by means of the rope fill or empty the chambers 
g and osimultaneously. (Accepted April 4, 1894), 

12,666. R. H. er, Bristol. Stop Valves. [2 Figs.) 
June 28, 1893.—This invention relates to stop valves for steam or 
liquids. The middle partition which divides the inlet and outlet 
portions of the valve ly is formed as a deep stuffing-box Band 
provided with a gland B!, and has a recess formed for the recep- 
tion of the packing B? which is kept out of contact with the steam 
or liquid. Through the packing and gland in the mid-partition a 
valve C in the form of along parallel cylinder rises and falls verti- 
caliy, this cylindrical valve being open at the lower end C! and 
closed at the upper end C?, and having its lower portion from 
the level of the upper face of the mid-partition B turned true on 
the outs'de and its lower edge C! faced to form a Y-joint on a 
washer flange. The portion of the cylindrical valve C above the 
mid-partition is constructed with a series of openings for the 
passage of the steam through the inside of the body of the cylin- 





drical valve C to the outlet when the valve is raised from its 
seating at the lower portion of the body. The cylindrical valve 
is surmounted with a screwed spindle C4 working on a cap E with 
its stuffing nut E! and a handwheel E2. This cylindrical valve is 
free to revolve and also to move vertically in the gland and mid- 
or by means of the screw spindle which works in the cap. 

he lower part of the valve body A is fitted with a nut D screwed 
into the body, ard the upper face is partly covered and retained in 
position by mears of a washer plate F2 and screw bolt, the space 


between the edge of the plate F? and the lower part of the valve 
body forming a seat for the lower end C' of the cylindrical valve C, 
which is pressed down upon the seating by the motion of the 
screw in closing the valve. To open the valve, the handwheel is 
turned, and in so doing the cylindrical valve is raised from its seat 
at the bottom of the body, permitting the steam or liquid to pass 
the lower edge of the cylindrical valve, and ascending through its 
interior portion it passes to the outlet by the openings above the 
mid-partition of the valve body. (Accepted April 4, 1894). 


10,678. J. Garside, Dukinfield, and J. Mellor, 
Ashton-under-Lyne. Facilitating the Grinding of 
Revolving Flats in Carding Engines. [8 Figs.] May 
31, 1893.—In this invention a T-shape piece of metal A is em- 
ployed, and over the top of it the ends of the card flats B travel. 
The vertical portion of the T-piece passes through an opening in 
the ‘‘filbow” C, bolted to the grinding roller bracket D, and 
surrounding the shank is a spiral spring E pressing against the 
“*filbow”’ C at one end, and against the underside of the hori- 
zontal portion of the T-piece at the other. Secured to the 
grinding roller bracket is another smaller bracket F, which, at 
the top, overhangs the T-piece A with an elongated bar of metal 
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G. On passing the card flats over the T-piece, which is pressed 
up by the spring E, the working face of each flat is pressed up 
against the overhanging bar G, and as the flats are revolved the 
shape of the bar causes them to pass under it, so as to cause them 
to be correctly ground. The bar also causes the card teeth to be 
hollow-ground. By elevating the card flats, the face which 
presses against the bar G is the same which travels upon the 
cylinder bend, and, therefore, if any wear takes place in passing 
under the bar G, it does not affect the position of the card teeth in 
passing over the cylinder. The extremities of the T-piece are 
curved to allow the flats to pass over, and the top edge is re- 
cessed to allow each flat, as soon as it has been ground, to 
immediately retire. (Accepted April 4, 1894). 


9904. W.G. Lowe, London. Stamping or Printing 
Tickets. [4 Figs.] May 17, 1893.—This invention relates to 
machinery for stamping tickets, &., and consists of a consecu- 
tive number of stamping and dating mechanism, in duplicate, 
with a supply of paper to receive the impression, and means for 
feeding the medium under one of the stamping devices, the whole 

ing adapted to be operated simultaneously by one movement of 
the whole mechanism. Toany part of the sliding mechanism for 
dating and numbering, a pivoted link C is attached, and is pivoted 









































at its other end to the feed lever D, which is free to oscillate ona 
fulcrum d. The feed lever D carries a see: E pivoted on it and 
haviog a spring e attached to its tail, so that the pawl is constantly 
pressed upon the ratchet wheel f fixed to the axis of the feed 
roller F. The continuous strip S of paper is stored upon the 
drum G, and is led under a roller h to the upper surface of the 
feed roller F, upon which it is pressed by a Sage ar roller H 
mounted on the lever K pivoted at h. The feed roller axle is 
mounted in two bearings L, and bas a series of flat surfaces 





made upon its extremities upon which the springs 2 bear to 
= the feed roller from overrunning. The paper drum G 
s also provided with a spring and nut upon one end of its axis, so 
that it is prevented from overrunning when rotated by the drag 
of the paper strip operated by the feed roller F. The whole 
dating and numbering mechanism is inclosed in acase M, of which 
conveniently the front part N is hinged at the bottom for access to 
the interior. When closed, the hinged part N closes over a staple 
m, and is secured in position by a padiock through it, and the 
mechanism and case is mounted on a stand n which contains the 
feed mechanism. (Accepted April 4, 1894). 


10,525. G. V. Kings, Ashperton, Tadbury, Here- 
for Boad, &c., liers. (2 Figs.) May 29, 1893.— 
The object of this invention is to construct a road, &c., roller so 
that it can bedrawn by a traction engine or horse, and can be 
turned within its own length. Two rollers are connected together 
by means of anaxle passing through their centresand provided with 
a flexible joint A to allow each to rise or fall independently of the 
other, so as to suit the surface over which it is passing. The ends 
of the axle are secured to the opposite sides of a square frame- 



































10525. J 
work D surrounding the rollers. Projecting betwcen the rollers, 
and having one end connected to the centre of the axle holding 
them together, is a drawbar B secured to the front end of the 
framework. The front end of the middle drawbar has secured 
to it ahead E for connecting it to the traction engine, and a coil 
sos spring is secured between the head and the end of the draw- 
ar so as to ee a deadweight pull when starting the roller. 
The outer end of each roller has a cylindrical projection for the 
reception of a spring band brake. (Accepted April 4, 1894). 


10,425. W.S. Parkes, Walsall, Staffs. Screw Grips 
for Rope Haulage. [4 Figs.) May 27, 1893.—In this in- 
vention the sliding jaw C is made with the vertical hole of 
angular form rg persons with the stem A? on which the jaw 
C slides, so that the stem is embraced by the latter. In order 
to get the jaw on to the stem A2, it is formed with the slot 
open wide enough to admit the latter, thus partly dividing the 























ed into two parts, one of the eyes for the connecting link F 
eing formed with one portion, and the other eye with the other. 
When the stem has been introduced into the slot, the two por- 
tions of the jaw are closed together at the sides of the connecting 
link and there secured by a joint pin G which passes through the 
eyes and end of the link, the ends of the pin being riveted over. 
The jaws AlandC are respectively grooved to grip the wire rope D. 
(Accepted April 4, 1894). 

10,173. J. A. Steven, Glasgow. Hydraulic Lifts. 
(2 Figs.] May 23, 1893.—This invention relates to hydraulic lifts, 
and consists in making the working chamber in two parts A, A!, 
with a faced and bored joint flange A, so that the upper part Al 
can be made to swivel and be turned to any angle in relation 
to the fixed part A and branches, or vice versa. A relief valve 
and chamber are fitted in the upper part of the main valve chamber 
for preventing ‘‘ knocking” when the machine is suddenly stopped. 
Brass liners are fitted within the working chamber, aud are 


formed in two separate parts b, b?, each having collars 03 on 
their external surface. The re part 5! of the main piston valve 
working within the lining b is at the extremity of its upward 
stroke made to come against the domed top piece d d', this top 
piece d' forming the stop being less in diameter than the lining } 
of the valve chest, and forming the bored guide for a hollow 
toothed rack on the top of the valve spindle. This rack hasa 
segmental projection which forms a siop for the valve at the 
extremity of its downward stroke. (Accepted April 4, 1894). 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the nt time, and 
reports of trials of t law cases in the United States, may be 
consulted, gratis, at the offices of ENGINRERING, 35 and 36, Bedford- 
street, Strand. 
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NORMAND’S PATENT. 


FEED HEATER.| FILTER "22. 


Actual Results of Official | Sizes varying from 300 to 13,500 I.HP. 
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74 tons of feed-water per hour. Reducing Steam Consumption. 
FOR PARTICULARS APPLY- ee agp 





LESLIE S. ROBINSON, 28, Victoria St., WESTMINSTER, S.W. 


ON’S 





a 























— — — OFA [On 
JOHN CAMERON, Mex wIMAKERIN MANCHESTER 5 





PLATE BENDING ROLLS. 
PATENT | T{[ IRON CUTTING MACHINES and other SHIPBUILDERS’ TOOLS 


SEE LAST WEEK’S ADVERTISEMENT FOR CAMERON PUMPS. ~* 






36 ENGINEERING. [JUNE 8, 1894. 


“Facts are Stubborn 


Things.” 








———— 


JNO. BIRCH & CO., LIMITED, 


MERCHANTS AND ENGINEERS, 
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rawings, Plans, Tracings, 
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moderate terms, by MESSER and THORPE, Mecha. 
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FOR BHARINGS, SLIDE VALVES AND PUMPS, &c. 
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AMERIOAN RAILWAY CAR 
COUPLERS. 


TuE only couplings used on goods wagons in this 
country are the primitive arrangement of hook and 
links, and until some radical change can be mutu- 
ally agreed upon by our chief railway companies 
and wagon owners, this mode of coupling appears 
likely to continue, notwithstanding its disadvan- 
tages. Amongst these disadvantages—and one of 
the most serious—is the danger incurred by the 
men in coupling and uncoupling wagons during 
shunting operations, a danger which can only be 
avoided by exceptional care. This care is not 
always exereised, owing, doubtless, to the prover- 
bial sequence to familiarity, and thus many men 
each year are killed or injured. In America this 
probability of danger is overcome, in large part, by 
the adoption of automatic couplers. Indeed, when 
the utility of these was established, several States 
passed laws making their use compulsory.* 

Difficulty was experienced owing to a want of 
uniformity in the couplers in use, and the Master 
Carbuilders’ Association appointed a committee to 
consider the question. The merits of the general 
design of the Janney coupler were recognised, and, 
on representations being made to them, they 
waived their rights as inventors of the general 
principle of their coupler, to which we shall refer 
later. The committee of the Association therefore 
accepted the general features, and drew up a scale 
of conditions or measures to which couplers should 

















seconded by such an exhaustive series of tests as| foundation, 
those carried out recently by the Master Car- | tice. 
builders’ Association, most beneficial results must | giving way, and experience dictated a steam hammer 
follow. As a matter of fact, the data arrived at 
have suggested many desirable changes, not only |tion there was bolted a bedplate made of four 
in the material of construction, but also in the 
details of design. It has also been found that 
during the time that has elapsed between former 
tests at Chicago and those now under review, | have been better to have had a large casting 5 ft. 


however, proved inadequate in prac- 
It was found impossible to keep it from 
| foundation for future use. Upon this stone founda- 
Pepe plates of boiler steel 4 in. thick and 42 in. 


|in diameter, the plates being riveted together. 
The committee afterwards found that it would 
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Fias. 5 to 7. THe Bunovur-M1ILLeR CoMBINATION EQuiIpMENT WITH JANNEY COUPLER, 


conform to insure suflicient uniformity for inter- 
change of cars on different systems. Thus were 
brought into existence many couplers differing only 
in detail, so that, while uniformity is secured, 
invention is encouraged, and when this is 


* The Laws of the State of New York, 1884, Chapter 
439, Section 4, says: “‘ After Ist July, 1886, no coupler 
shall be placed upon any new freight car to be built or 
purchased for use, in whole or in part, upon — steam 
railroad in this State, unless the same can be ee ed and 
uncoupled automatically, without the necessity of having 
&® person guide the link, lift the pin by hand, or go 
between the ends of the cars. The corporation, person or 
Persons operating said railroad, and violating the pro- 
visions of this section, shall be liable to a penalty of not 
exceeding one hundred dollars for each offence.” 











changes have been made in the couplers, so that 
better results have been got with more severe 
tests, and the Association seem justilied in urging 
that Government should authorise the construc- 
tion of thoroughly efficient testing appliances for 
the service of manufacturers and the satisfaction 
of the travelling public. 

Twenty types were submitted, and in most cases 
eight couplers of each type were sent. They were 
subjected to drop as wal ee pulling tests. The 
drop tests were carried out at Altoona, and prob- 
ably the results will be the more readily appre- 
ciated if the test machine is first described. It 


was erected on a foundation of stone 5 ft. deep, 
being 8 ft. square at bottom and 5 ft. at top. This 





square heavy enough to take up in the mass all 
shocks and recoil. The guides for the drop weight 
consisted of two 8d-ft. rails fastened to the bed- 
plate by angle pieces, two against the bottom of 
the rail and two against its face. The rails were 
held together at the bottom by two plates 9 in. by 
2 in., with four 1-in. bolts through the webs of the 
rails, with suitable blocks to hold them 63 in. apart. 
Two keys were arranged in these pieces to hold 
the coupler in position under the drop weight. 
The aie were similarly connected at top, and 
were held vertical by guy rods. The drop weight 
was cast in two pieces bolted together, and to 
this again was bolted a hammer of forged steel 
with a face 4 in. by 10 in., the bolts used 
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throughout being 1} in. The drop weight 
complete weighed 1640 lb. It was raised by 
an 8-in. air cylinder 8 ft. 6 in. long, with a 4-in. 
steel wire rope run over sheaves, and arranged to 
double the lift. Tripping irons were arranged at 
a height to give a drop of 10 ft. or 15 ft., the usual 
tripping hook being attached to the weight. One 
tripping iron was arranged on either side of the 
upright rails, so that when it was desired to alter 
the length of the drop it was only necessary to turn 
the arm of the hook to the front for the 10-ft. drop, 
and to the back of the machine for the 15-ft. drop. 
The coupler was placed in the machine between the 
9 in. by 2 in. plates at the bottom, and already 
referred to, the shanks resting on the bedplate, and 
being keyed tight by means of two keys and suit- 
able liners. Blocks and wooden wedges held the 
shank in place. The committee were impressed 
with the necessity of perfect grip of the coupler, so 
that it might receive the full force of the blow. 
The weight was arranged to drop so that the edge 
of the nose was in line with the inside edge of the 
pivot pin. The weight was dropped three times 
from 10 ft., and then from the 15 ft. height until 
the coupler was broken, the exact condition being 
ascertained at the end of each blow. The 
coupler was adjusted into its original position at 
each of the first six blows, but after the sixth the 
blow was taken wherever the bending of the shank 
permitted it ; and as the shank not infrequently 
bent so that the weight struck between the knuckle 
and guard arm, the latter was tested. 

While deferring the details of the tests, which 
will more fitly accompany short descriptions of the 
couplers, it may not be uninteresting here to refer 
to the general deductions made by the committee 
appointed to make the tests. Steel, it was naturally 
found, was stronger than malleable iron, which 
was used in a large number of cases, while in only 
two cases were the knuckle and pivot pin of mal- 
leable iron. There was, therefore, a great advan- 
tage, not only in the steel bar being stronger than 
the malleable bar, but in its being stronger than 
its knuckle, which is easily renewed, and with- 
out much cost. With a malleable iron bar and 
steel knuckle the strength is not so great, and 
the cost of repairing more. Of 75 couplers 
submitted, 40 were steel and 35 malleable. Of 
the 40 steel couplers, six knuckles broke at or 
before the second blow from the 15-ft. height, and 
but one steel drawbar was broken. Of the 35 
malleable couplers, on the other hand, no knuckles 
were broken at or before the second blow from the 
15-ft. height, while 27 of the drawbars were broken. 
As the cost of replacing the knuckle is cheapest, the 
breaking of the 27 drawbars is more costly than if it 
were a case of 27 knuckles giving way. But, as has 
been shown, there was not the same destructive effect 
in the case of steel bars and knuckles with the 
corresponding drops. ‘It was also evident,” says 
the committee, ‘‘ that the shanks of the malleable 
couplers showed the most weakness, as 69 per cent. 
of the malleable bars broken broke in the shank, 
whereas only 36 per cent. of the steel bars broken 
broke through the shank. Holes in the malleable 
shanks for different purposes weaken them con- 
siderably, as many of them broke through such 
holes. This was not noticeable in the steel bars. 
Wrought-iron pivot pins bent so as as to make the 
knuckle inoperative after a few blows, while with 
steel pivot pins and the same construction of bar 
lugs, they were in some cases operative after ten 
blows.” 

We may deal similarly with the mechanism for 
the pulling tests, which is at the United States 
Arsenal at Watertown, Massachusetts. It is the 
well-known Emery machine, and has a capacity of 
800,000 Ib. tensile load. It was found well adapted 
for the work, the machine being horizontal and the 
jaws large, and, as itis operated by hydraulic power 
it gives a great range of adjustment, seldom found 
in the ordinary test machine with wedged jaws. Of 
each type, eight couplers were submitted for test- 
ing, and in the pulling tests the bars were taken 
in pairs, steel tail-bolts being inserted. When 
placed in the machine, the steel tail-bolts were 
gripped securely, but in the case of couplers having 
yoke-blocks cast on the ends of the shanks, blocks 
were gripped in the jaws of the machine, so as to 
catch the yoke-blocks. After adjustment, a load of 
2000'lb. or 3000 lb. was brought to bear on the 
coupler, in order that they would support their own 
weight, and also take up all lost motion in the parts, 
and the original openings of the knuckles were then 
measiired. Loads of 75,000 Ib., 100,000 Ib., and 





125,000 lb. were respectively sustained for a sufii- 
cient time to ascertain the effect, and the load was 
then increased to destruction. The pull required 
to break the couplers varied from 69,375 lb. to 
180,400 lb. The majority of cases came within 
130,000 Ib. and 150,0001b. The importance of the 
pivot pin of high carbon was clearly demonstrated, 
and it was as distinctly proved that soft steel for 
this purpose was entirely unsuitable. The com- 
mittee, indeed, state that ‘‘many bars had the 
pivot pins sheared off at a load much below what 
was actually required to fracture either the bar, 
knuckle, or lock, or else had the pin so badly bent 
or sheared as to make the knuckle inoperative and 
the coupler in this form entirely useless for service. 
Again, the destruction of the bar may occur by the 
use of a weak pin, as was shown by a pivot p‘n 
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| about 120,000 lb. 


As to the tests of drawbars 
| without any knuckles, everything being removed, 
a steel tail-bolt was inserted and a special forged 
steel fixture, having a shank 3 in. square by 20 in. 
| long for gripping in the machine, was coupled to the 
'drawbar by a steel pin of high carbon, in place of 
the knuckle. The drawbar was then pulled to de- 
struction. As arule, they showed themselves to be 
strong enough to stand a load of over 125,000 lb., 
some standing as high a load as 200,000 lb., and one 
breaking at 226,8001b. Very few shanks were 
broken, proving that they were amply strong 
enough to stand the yoke or tail-bolt strain. 
Having thus described the method of making the 
tests, and indicated the general results arrived at 
and given by the committee in their interesting 
report to the Master Carbuilders’ Association, wa 
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THE JANNEY Freicut Car Couper. 


shearing off close to one drawbar lug, and then act- 
ing as a lever would fracture the other drawbar 
lug.” It was found that most knuckles are weak 
through the pivot-pin hole, and that steel pivot pins 
of high carbon should be used, greatly increasing 
the strength of the coupler. Moreover, simplicity 
is enjoined by the committee, and the minimising 
of the number of separate parts. 

After testing the couplers in this way, it usually 
resulted that there were four uninjured drawbars 
remaining, and these were utilised for single lug 
and drawbar tests. The two best bars were taken 
for the single-lug test. Tail-bolts being inserted, 
the two were coupled together, the upper lug of 
one to the lower lug of the other. The tail-bolts 
were 80 adjusted in the machine that the faces of 


the knuckles were kept parallel and the bars pulled | 


to destruction. The strength of pull varied from 
50,800 lb. to 154,600 1b., but in the majority of 


cases it was about 90,000 lb., and many lugs stood | 


propose to refer to the leading characteristics of 
some of the couplers and to the detailed results of 
the tests. 

The Janney coupler, as manufactured by the 
M‘Conway and Torley Company, Pittsburg, Pa., 
is illustrated by Figs. 1 and 4, page 733. This, as 
we have already indicated, may be described as the 
prototype of the standard car coupler, and it may 
be interesting to add that it formed one of the 
exhibits at the Inventions Exhibition in London 
in 1885. The essential feature of this, as of nearly 
all the couplers, is that the jaw of the coupler is 
at the end of a bar which is free to slide in the 
framing of the car against a coiled spring, so that 
it serves either as a drawbar or a buffer. The 
coupling hook at the end of the bar is of the 
peculiar form shown in Fig. 3, and on one side of 
it there is pivoted a cranked hook. The short 





arm of this cranked hook engages with the corre- 


sponding arm of the similar or the other half of 
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the coupling, while the longer arm, when the coup- 
ling is locked, is held by a pin that prevents the 
hook from turning on its pivot or centre (Figs. 
3 and 4). As the two parts come into this 
position, an incline at the end of the longer arm of 
the hook raises the locking-pin, which falls after 
the hook has advanced a certain distance, and locks 
the coupling, as shown in the engravings (Figs. 1 
and 2). The locking-pin can be raised by a special 
lever, so that there is no occasion for a man to go 
between the vehicles for the purpose of disconnect- 
ing. This was the general principle of the original 
Janney coupler, and its main features have been 
adopted in most of the automatic couplers now in 
use in the United States. Only in detail do they 
differ. Figs. 5 to7, page 733, show the application of 
this coupler to the Buhoup-Miller combination plat- 
form for use in vestibule trains for passenger service. 
As is shown, the essential feature of the platform 
is the side springs, which counteract the movement 
of the platform when the train is taking a curve. 
Figs. 8 to 10, page 734, show the coupler as used in 
freight cars. The weight of those submitted to the 
Master Carbuilders’ Association for testing, varied 
from 215 lb. to 2191b. The body of the coupler 
was of malleable iron, the knuckle, weighing 
354 1b., being wrought iron, and the pin of steel, 
1% in. thick. The shank of the coupler, which was 
round, was 21} in. long and 5 in. by 5 in. behind 
the head. The outside face of the guard-arm had 
three ribs, as shown in Fig. 9. The tail-bolt was 
2in. in diameter. There are in each coupler ten 
separate pieces. As has been described, the couplers 
submitted were subjected first to a drop test, the 
weight being dropped three times from a height of 
10 ft., the subsequent blows until the coupler broke 
being from a height of 15 ft. In the case of two 
of the couplers, the shanks broke at the fourth 
blow, while the shanks and pins were bent. The 
shank of the third coupler broke at the fifth blow, 
which also was from a height of 15 ft., the shank 
and pin being bent at the holes. In this latter case 
the knuckle, which remained tight in its place, had 
its opening reduced to 2} in., the original being 
about 32 in. The details of the pulling tests are 
appended. There were four pairs, and it will be 
seen that the breaking point was about 90,000 Ib. 
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Only No. 3 paeses M, C. B. limit gauge. ‘In all cases knuckles 
opened all right after test, In all cases pivot pin was bent. 
Single lug test: Both pivot pins bent at 61,100 lb., so that 
couplers slipped apart. They were again adjusted with emery cloth 
between the knuckles, when lower lug of No. 6 broke at 71,400 Ib. 
Drawbar test: Lower drawbar lug broke and the pivot pin 
sheared at 135,200 lb. 

Another arrangement of coupler, in connection 
with the Miller platform, is shown by Figs. 11 to 
13, page 736. This is also manufactured by the 
M‘Conway and Torley Company, Pittsburg, as is 
also the Janney-Buhoup equipment for passenger 
cars, shown by Figs. 14 to 16 on page 736. 


(To be continued.) 





THE DRY METHOD OF MAKING 
PORTLAND CEMENT. 
By Cur. Enceruart, C.E., M, Ing. F. 
(Continued from page 709.) 

Drying the Raw Materials.—By this operation 
quantities of water, which are often very consider- 
able, have to be evaporated in a cheap and reliable 
way. The quantities depend, of course, on the 
nature of the raw materials. A factory producing 
20,000 tons of cement in a year of soft and moist 
materials may have to evaporate something like 
8000 to 10,000 tons of water in a year. 

Coking kilns have been generally used for this 
purpose, large quantities of coke being used in 
the factory for clinkering, and it being naturally 
thought advantageous to produce the coke on the 
works, and use the waste heat from the coking 
process to dry the raw materials. This is, how- 
ever, an uneconomical way of working, one-third 





to one-half of the weight of the coals being lost in 
the coking process, and the kilns costing a good 
deal in repairs and attendance, as well as in first 
cost. The drying itself is also performed in an 
uneconomical manner on these open drying floors, 
vast quantities of heat passing away with the 
steam. Somewhat more systematic is the drying 
in Hoffmann kilns, in which a very good economy 
in respect of fuel is obtained. These kilns are, 
however, very expensive to build, and the economy 
in fuel is counteracted by the cost in labour, the 
materials to be dried having to be stacked in the 
kiln by hand and again removed in the same way. 
The materials are also exposed to the danger of 
being overheated, so that the clay loses its plas- 
ticity, and carbonic acid is driven out of the chalk. 

Another construction of drying kiln, which has 
been used a great deal, is the tunnel kiln—kanal- 
ofen of the Germans—in which a system of tunnels 
or large flues, built side by side, is used. In these 
tunnels a train of trucks laden with the material 
to be dried is moved slowly forward, meeting a 
draught of hot air from a furnace. In this way the 
labour in unloading and again loading the trucks is 
saved, and a very good economy in respect of fuel 
is attained. But the plant is an expensive one to 
build, and the saving in labour is also somewhat 
illusory, as the materials to be dried, after all, have 
to be carefully stacked on the trucks by hand, and 
the working of the complicated plant requires a 
considerable amount of labour, and is expensive to 
keep in repair. 

The question of drying the raw materials being 
of such very great importance, the writer's firm, 
who have designed many of the plants referred to 
above, when having to construct some new works, 
tried to solve the problem on the following lines : 

1. The material must move through the drying 
apparatus with a minimum of labour. The ideal 
would be ‘* Wet in, dry out, and no labour.” 

2. The air used for carrying the drying heat must 
leave the apparatus fully charged or saturated with 
moisture. 

3. The heat must be fully utilised, so that there 
is no waste heat. 

The result was the drying kiln which we call the 
‘* drying tower.” This is, in effect, a large vertical 
kiln in which the material to be dried is charged in 
at the top, moving downwards by gravitation, and 
is drawn out in a dry state at the lower end, the 
drying being effected by hot air and products of 
combustion from a furnace. These enter in the 
centre of the kiln through a dome, built in brick- 
work, and with a large number of holes through 
which the hot air is distributed into the material 
which fills the space between the dome and the 
walls of the kiln. The necessary draught is created 
by an exhaust fan at the top of the drying tower, 
through which the vapour-laden air is discharged, 
and where the temperature and saturation of the 
air can be controlled. A series of calculations have 
shown that a too low temperatuse of the spent air 
is not economical, because the lower the tempera- 
ture the larger the quantities that must be employed 
to carry away the given quantity of moisture, 
even when fully saturated, and these large quan- 
tities of air require a great amount of heat for their 
own heating. It is of the greatest importance that 
the air should be as nearly as possible saturated 
with vapour, and this is just possible in the drying 
tower, where the draught of hot air passes through 
a very thick layer of the raw material, and the 
whole of the air must pass through this thick 
layer before it can escape. It will at once be 
noticed, when looking at a drying tower in use, 
that the air discharged by the fan is saturated, and 
looks like dense white clouds. 

Besides the exhaust fan, a small blowing fan 
forces some hot air in near the bottom of the kiln ; 
this is to counteract the tendency to draw in 
cold air through the openings round the base of 
the drying tower, through which the dried material 
is drawn, and by this fan the temperature of the 
material, when discharged, can be regulated. The 
source of heat for the drying tower may be either 
waste heat from kilns, &c., or a separate furnace 
which we have built with an ordinary horizontal 
grate, but with a smoke-consuming arrangement. 
The flue behind the firebridge is built with double 
walls, and through the space between these, air is 
admitted at some distance behind the firebridge, and 
this air moving towards the furnace is gradually 
heated and finally let in just behind and over the fire- 
bridge. The furnace is then worked with a thick 





layer of fuel, and all the gases andsmoke burned with 





this hot air. This gives a very economical heat and 
full smoke consumption. The hot air before en- 
tering the drying tower is mixed with cold air, so 
as to produce a suitable temperature, by which no 
danger of commencing or partial burning of the 
material is incurred. 

The drying tower will work well even where the 
materials contain a large proportion of small stuff. 
In some cases, however, the soft materials are of an 
earthy nature, consisting chiefly of small stuff 
through which it is difficult or even impossible to 
draw the hot air. In such cases, horizontal drying 
drums are used. The best construction of these is 
to arrange the drum with double walls, and let the 
material first pass through the interior, and after- 
wards in the opposite direction between the double 
walls, the movement of the material being brought 
forth by helical ribs which lift the material and 
drop it again, at the same time moving it forward. 
Hot air and products of combustion from a furnace 
pass through the interior of the drum, and thence 
toachimney. The draught of thischimney is assisted 
by a blower, and by this arrangement it is at the 
same time assured that too much cold air is not 
drawn in through the feed opening where the raw 
material enters the drum. 

With a drum like this, 20 to 25 tons of raw ma- 
terial can be dried in a day, with an evaporation of 
5 Ib. of water for every pound of coals consumed. 

Mixing and Grinding of the Raw Materials.— 
When the chalk and clay are dried, the next opera- 
tion is to mix them in the proper proportions, and 
_ grind them together into what is called ‘‘ raw 

our.’ 

How this is performed is, of course, a matter of 
the very greatest importance. 

Mixing the Raw Materials.—Special care must be 
taken that the accurate ratio of mixture is always 
obtained. This is done by weighing the materials, 
and automatic weighing is to be recommended, by 
which a high degree of accuracy is obtained without 
labour, and independently of the more or less un- 
reliable working of a labourer. The automatic 
weighing machines can be set very exactly, and 
when required regulated by the analyst, who alone 
has access to do this. Before passing to the weigh- 
ing machines, the dried raw materials have to be 
crushed to a coarse powder, and the weighing 
machines discharge given weights of each of them 
simultaneously into one hopper, from which they 
are conveyed in a worm-conveyor to the mills, 
being well mixed at the same time. 

This grinding must be very thorough, and leave 
no grit. Stones are most often used, and the most 
reliable of these are the ‘‘ underrunner mills,” the 
lower or bottom stone of which is revolving. Be- 
sides having the advantage of an increased output 
through the action of the centrifugal force, which 
tends to throw the material resting on the revolving 
stone towards the periphery, the firm way in which 
the stones are supported, and the very easy running, 
make it possible to grind to a great fineness with- 
out excessive power, and the footstep being out of 
the reach of the dust, makes the work of attending 
to these mills much easier and simpler than in the 
old system. 

The raw flour is now ready for calcining, but 
though it has several times been tried to put it 
through this process in the shape of powder, and 
this certainly would be a great boon, still it seems 
to be a problem which has yet to be practically 
and economically solved. The raw flour is brought 
into a form more convenient for the kiln by being 
moistened and formed into bricks or briquettes. 

Forming into Bricks,—By using a sufficient quan- 
tity of water, the raw flour may be pugged and 
formed into bricks on the usual brickmaking ma- 
chine, but more often it is preferred to introduce 
powerful pressing machines, thus reducing the 
quantity of water necessary for making the bricks 
to the lowest possible limit. Of these presses the 
hydraulic are certainly the most powerful, but 
they are expensive both as regards first cost and 
repairs, and their yield is comparatively small. 
Presses with eccentric action and with toggle-lever 
action are much used, and work in many cases 
to full satisfaction, but the hammer press must, 
on account of its very great yield, be placed 
in the front rank. Every brick receives three suc- 
cessive blows from a dropping hammer, and a 
machine with four such hammers will form into 
good hard bricks as much material as two men can 
manage to take away, that is, 8 to'9 tons per hour. 
The quantity of water required to make the raw 
flour into bricks varies according to the nature of 
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EXPRESS FOUR-WHEEL COUPLED LOCOMOTIVE: STATE RAILWAYS OF FRANCE: 
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the raw material and to the power of the brick press ; | The drying increases the strength of the brick, as the 
as an average it is about 10 to 12 per cent. The | material seems to contract and the particles to come 
bricks have no great strength as long as they are | closer to each other as the moisture evaporates. 

newly made, and only where the Hoffmann kilns or| Drying the Bricks.—This drying is done in a 
similar constructions are used can they be brought | great variety of ways, and many of the same arrange- 
straight from the press to the kiln. In all other| ments have been used as have already been men- 
cases the bricks must be dried before being calcined. | tioned in connection with the drying of the raw 
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materials, such as Hoffmann kilns, tunnel kilns, 
coking kilns, &c. The drying tower cannot, of 
course, be used for this drying process, because the 
bricks would not be strong enough to stand the 
rough usage of passing through this. The writer 
has used a simple continuous drying kiln, consisting 
of a series of brick-built chambers, which he will 
have an opportunity of further describing when 
dealing with the new cement works at Aalborg. 
After the bricks are dried, the series of operations 
which are peculiar to the dry process are at an end, 
and there only remains the calcining of the bricks 
and the subsequent grinding of the clinker, which 
two operations are well known from the usual wet 
process. 

The writer will, however, briefly mention these 
two finishing operations, and«some improved con- 
structions, the good qualities and economy of which 
have been demonstrated. 

Calcining.—For a good many years no other 
system of kilns was known than the ordinary 
vertical or bottle kiln. In England and the North 
of France these are still almost exclusively used, 
though often in connection with drying flats or 
chambers. There is a great variety as to size and 
arrangement in the chambers, in which sufficient 
slurry is dried by the waste heat to fill the kiln 
again. The smoke from the burning kiln is led 
over or under, or in some cases partly over and 
partly under, the drying beds, and often there are 
several smaller chambers built side by side or over 
each other. The vertical kiln, however, is expen- 
sive in fuel, using from 8 cwt. to 10 cwt. of coke 
per ton of finished cement when the slurry has to 
be dried at the same time, and 5 cwt. to 6 cwt. in 
other cases. This outlay is felt everywhere, but 
especially in places where coke is high-priced, and 
where, on account of its great bulk as compared to 
its weight, it cannot easily be imported. The use 
of coke is, however, necessary in these kilns, in 
order to obtain a temperature sufficiently high for 
the calcination. 

Much more economical in respect of fuel is the 
Hoffmann kiln. Its introduction into the cement 
industry is mainly due to the perseverance of the 
firm of Dueckerhoff, in Amoeneburg. The greatest 
difficulties were experienced in getting the con- 
struction strong enough for the very high tempera- 
ture in a cement kiln, and the consequent great ex- 
pansion and contraction of the walls, but there are 
now a great number of these kilns successfully at 
work, The writer may mention a very large Hoff- 
mann kiln at Limhamn, in Sweden, built in 1889 
from drawings by his firm, the working chamber 
of which is 15 ft. wide by 10 ft. high, and of a 
total length of over 350 ft. In this kiln eight to 
nine divisions are burnt per week, each division 
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yielding about 42 tons of cement, or about 380 
tons per week. The consumption of fuel is about 
34 ewt. to 4 cwt. per ton of cement, and this fuel 
consists of one-third of coke and two-thirds of 
coal. However satisfactorily the Hoffmann kiln may 
work when in regular and full swing, there is the 
drawback that the output —at least in the case of 
cement—cannot, to any extent, be reduced without 


great inconvenience and expense in fuel. The kiln | p 


must be kept in full work to give satisfaction. There 
is also the danger that if the working of the kiln, for 
some reason or other, breaks down or has to be 
stopped, the whole works are blocked, as there 
would, as a rule, be but one kiln, and only in the 
case of very large works two or moreof them. The 
success of these kilns, moreover, depends on their 
size, and they cannot be built small. 

The vertical continuous kilns are, for these 
reasons, being introduced in many cement works. 
They can be built for a moderately small production 
per kiln, and are, for this reason, well adapted for 
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a gradual increase or extension of works, and at the 
same time they use still less fuel than any of the 
other systems. The dried slurry or bricks are in 
these kilns charged into the kiln at the top, and 
travel by gravitation towards the lower end, where 
the clinkers are raked out through a grate. The 
fuel is fed in at the same place always, which is 
somewhere half-way down the kiln, and where the 
fire, of course, is always at its height, and remains, 
so to speak, stationary. By this system several 
points are gained. The clinker gives off its heat 
to the air which passes through and among it on its 
way to the fire, and the air is thus gradually heated 
to such a degree, that a very perfect combustion is 
insured, at the same time a sufficiently high tem- 
perature being produced hy the exclusive use of a 
cheap coal, no coke being required. The products 
of combustion pass up through a thick layer of the 
raw material, which is thus gradually heated, and 
all the waste heat is thus utilised, only sufficient 
heat being left over to insure the draught in a 
chimney on the top of the kiln. 

Of these kilns the first was the Dietzsch kiln, 
which has met with no small success, especially in 
Germany. The raw stuff is preheated in the lower 
part of the chimney, which stands at the top of the 
kiln at a small distance from the kiln mouth, a flue 
connecting them. The preheated red-hot stuff is 
raked or shovelled into the kiln mouth, and the 
fuel is fed in there at the same time. A variety of 





the Dietzsch, by Kawalewsky and Du Passquier, 
has not met with great success, and several other 
similar constructions have been tried, which, how- 
ever, have not been successful. 

Another vertical continuous kiln is the Schofer, 
of which Fig. 1 is a section. The body of the kiln, 
which is nearly cylindrical, is covered by a dome 
above which the chimney S stands. The lower 
art of this chimney is widened out, forming 
the preheater F, which is filled with the raw cement 
bricks or dried slurry through the door A. The 
coals are fed in through the 10 shoots I right into 
the fire. Through these shoots the fire may also 
be inspected atevery point, and thus be under the 
absolute control of the burner. The other aper- 


‘tures shown in the engraving also serve for inspec- 


tion of the interior of the kiln. At the bottom isa 
grate consisting of loose bars, resting on rails built 
into the walls of the kiln, and through this grate 
the clinker is raked out when drawing. 


(To be continued.) 





GLASGOW WATER WORKS. 
(Continued from page 705.) 


Tue channel which conveys the water from the 
outlet of the aqueduct from Loch Katrine to the 
new reservoir is 954 yards long. At both ends 
the surface level of the ground rises to a height of 
50 ft. above the bottom line of the channel, and it 
was considered desirable to construct the part of 
the channel under these heights in tunnel. The 
distance bored was 402 yards, and the remaining 
552 yards are in open cutting, the greatest depth of 
the excavation being 23ft. The surface level was 
in one part 2 ft. or 3ft. below the top level of the 
aqueduct, and was raised 5} ft. The tunnelling 
was principally through sandstone, with a short part 
in boulder clay. In the latter the excavating was 
done in 12-ft. lengths. Each 12 ft. was shored from 
the bottom and the concrete lining put in before a 
further length was excavated. About 230 yards of 
the tunnelling was in good standing freestone, which 
was driven from end to end before the concrete 
was put in. The aqueduct is 10 ft. high by 
12 ft. wide, the walls having a batter of lin 12. The 
side walls in the tunnels are 12 in. thick and in 
‘* cut and cover” 18 in., the arch in the latter case 
being 18in. The whole length has an invert, 
which in the boulder clay is 12 in. thick, and in 
the sandstone 6in. The gradient in the case of 
this waterway is 1 in 5760. Over the ‘‘ cut and 
cover” the soil was filled up in 9-in. layers. 

At the end of this connecting channel is a gauge 
basin, the largest on the works, and of it we give illus- 
trations on our two-page plate (Figs. 61 to 73). The 
basin is circular in plan andis 130 ft. in diameter, the 
radius being 65 ft. The outer walls are of masonry. 
The chief architectural feature of the works is 
the inlet, shown by Fig. 62. It is arched, and 
has piers at the side, with an entablature and 
pediment. Each alternate course of the side piers is 
enriched with rustics highly expressed. The sides 
of the ingoing are enriched by carved boulder stones 
which give the work a massive character, being sur- 
mounted in the centre with a heavy keystone. 
Above is a highly ornamental red granite panel 
which is bordered with Aberdeen red granite 
polished, the whole being surmounted by a pediment 
in keeping with the general design. The inlet, 
as described, stands above the average level of 
the water, the height to apex being 27 ft. The 
arch or inlet for the water is 12 ft. wide and 
13 ft. 6 in. high, being increased to that 
height a few feet from the outlet (Fig. 64). The 
arch has acavetto moulding at the ingoing with 
boulder headings projectingateach alternate course. 
The base course for the walls of the basin is also 
carried round the foot of the doors, and there is a 
step 12in. high. The breast walls, shown in Figs. 
61 and 62, are 3 ft. in thickness, and are in courses 
of 15 in., the faces being left rough with a margin 
on edges, and the end piers are surrounded with 
arched hoods. The whole of the breast wall, with 
arched inlet and pediment, is of beautiful white 
sandstone, and being massive in form presents an 
effective contrast with the verdure-clad slopes be- 

ond. The side walls of the basin are 10 ft. in 
height and 2 ft. 6 in. in thickness. They are also 
of sandstone. The walls all rest on the bed of 
concrete 1 ft. in thickness forming the bed of the 
basin. On either side wall there is a footpath with 
rails (Fig. 63). 





The basin is divided by four slightly curved 
walls 10 ft. high and 2 ft. in thickness, constructed 
of dressed masonry. Seven apertures have been 
left at the bottom of each wall for passing the 
water, and these are 4 ft. by 2 ft. (Fig. 66). The 
discharge from the gauge basin is over four weirs, 
somewhat similar to those for the gauge basin in 
connection with the discharge of the water from 
the new aqueduct into the old reservoir. In the 
gauge basin illustrated the weirs are 10 ft. wide 
arranged in pairs, divided by a block of concrete 
lined with masonry strengthening the centre, as 
shown in Figs. 61, 70, 71, and 73. The iron plate 
forming the weir, which is 1 in. in thickness, is 
fitted on two sides and bottom in masonry blocks, 
Figs. 69 and 72 show the side walls of the weir, 
The valve for emptying the basin is shown on 
Fig. 71. It is connected with a pipe passing under 
the steps to the weir, and is controlled from a plat- 
form supported on four columns shown on the same 
illustration and on the plan (Fig. 61). 

The water does not flow direct into the reservoir, 
It is necessary to measure it at stated periods, and 
for this purpose there has been constructed a pond 
—or small reservoir—triangular on plan, the 
length from base to apex, which latter is next to 
the gauge basin, being 550 ft. The average width 
at top water level is 350 ft. It is expected that 
the pond will hold about 84 million gallons of water. 
At the lower end of the pond an embankment 
550 ft. long has been formed to separate it from the 
reservoir. The subsoil was found to be clay, so 
that the puddle trench is not deep. The formation 
of the embankment is the same as that for the 
reservoir, but the width at top was made greater 
with the view of carrying a roadway 12 ft. wide, 
with a 4-ft. footpath on each side. 

The water is passed from this pond to the reservoir 
through three lines of 48-in. cast-iron pipes set on 
stone blocks 3 ft. apart. These blocks are 2 ft. by 
2 ft. by 3 ft., and are hollowed out for the pipes. 
The space between the bearing stones is filled in 
with concrete. In fact, the pipes are wholly sur- 
rounded with concrete for a length of 110 ft. They 
are jointed to each other by collars run with 
lead and staved. The inlet to the pipes is con- 
trolled by sluice valves worked from a discharge 
tower in the measuring pond. It is 24 ft. high, 
14 ft. in diameter, and is formed of cast-iron 
plates with inward flanges bolted together. The 
water flows through the pipes into the new Craig- 
maddie reservoir, where the three pipes discharge 
into a channel of concrete. This channel is 
30 ft. wide, with side walls 2 ft. 3in. high, and 
extends with gradients varying from 1 in 30 to 1 in 
90, almost to the centre of the reservoir. Of course, 
when it is not desired to measure the water passing 
into the reservoirs the valves will be kept open and 
the flow of water will not be interrupted. 

The arrangements for the discharge of the water 
from the reservoir are also illustrated on the two- 
page plate (Figs. 74 to 85). The water passes into 
two 42-in. discharge pipes fitted with sluices worked 
from a tower to be built in the reservoir, and 
shown on Figs. 74 to 78, the continuation of the 
gangway and pipes from this tower (Fig. 77) being 
shown on Fig. 86. The tower (Fig. 74) is of 
ashlar masonry, the walls being 5 ft. thick at bottom 
and 2 ft. thick at top, and the total height is 53 ft. 
The superstructure covering in the platform on the 
top is to be highly ornamental in design, and in 
kesping with the scenic surroundings. The inside 
is lined with cast-iron plates, with a space filled with 
concrete between the ashlar masonry and plates. 
Valves are placed at three levels, so that the water 
may be drawn from as near the surface level as 
possible. The openings for the upper series, six 
in number, have square sluice valves placed on the 
outside of the tower, as shown on Fig. 77; the 
second series of five have ordinary sluice valves 
placed inside the tower (Figs. 76 and 78), and the 
bottom series of four have ordinary sluices also 
inside the tower (Figs. 74 and 75). All the valves 
are worked with spindles carried to the top of the 
tower. The platform (Fig. 85) consists of iron 
plates, placed on cross girders of cast iron, and is 
reached by an iron gangway with lattice side rails 
as shown. : 

The valves, which are fitted with cast-iron lining, 
allow the water to pass to the bottom of the tower, 
where the water is drawn off by two 42-in. cast- 
iron pipes (Figs. 80 to 82) regulated by stop valves 
worked by rods from the platform. These pipes 
are laid in a discharge tunnel bored through the 
whinstone, the length of tunnel being 371 yards. 
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The section under the whinstone is shown by Figs. 
91 and 92. 

We now come to the straining well and its dis- 
charge arrangements, as illustrated by Figs. 86 
to 98, also given on the two-page plate. Under 
the puddle wall for the reservoir embankment and 
under the side wall of the straining well, arches of 
Staffordshire blue brick are placed, against which the 
pipes are anchored to take up the thrust due tothe 
closing of the sluice valves in the tower or in the 
straining well (Figs. 86 and 88). The pipes are 
supported on stone blocks 3ft. by 2 ft. by 1 ft. 3 in. 

The straining well has been excavated out of the 
whin, and is lined with ashlar 1 ft. 3 in. thick, the 
finished diameter being 40 ft. and the depth 48 ft. 
84 in. Supported on stone bearing blocks on the 
bottom of the wellare eight upright columns placed 
at equal distances apart and tied to a central column. 
The eight columns have on either side grooves for 
the frames with the wire meshes, through which the 
water is strained, the whole forming an octagon 
asin Fig. 90. The strainers are shown in section 
in Figs. 93 and 94. There are nine meshes to the 
squareinch. The water, however, may pass through 
the well without being strained by the manipula- 
tion of valves, the discharge pipe being continued 
in a straight line under the strainers as shown in 
Figs. 86 and 88 ; but under ordinary circumstances 
this course will be stopped by the valve, and the 
water will pass round the curves on either side as 
shown in Fig. 88, and debouch from the two bell- 
mouths at the pipe ends, shown in Fig. 93. 

The water, after passing through the strainers to 
the inside of the octagonal space, finds an outlet by 
two bell-mouths (Fig. 94) on pipes passing under the 
strainers, on through a concrete tunnel, and thence 
to the city by ordinary main piping. Here again 
there is an arch built to take up the thrust result- 
ing from the closing of the sluice valve regulating 
the flow of water through the pipes (Fig. 88), All 
the pipes are regulated by ordinary sluice valves 
worked by rods and bevel gear on platforms over 
the top of the well. There is a circular roadway 
4 ft. wide on the solid ground, around the top of the 
well (Figs. 87 and 89). It is slightly below surface 
level, and surrounded by a 10-ft. masonry wall. 
This roadway is covered over with cast-iron roofing, 
the inner edge of which is supported on light cast- 
iron pillars founded on the masonry lining of the 
well. ‘There are cast-iron platforms affording access 
to the sluice valves, and these platforms are sup- 
ported on the straining and central columns, as 
shown on Fig. 89. 

When it is necessary to clean the strainers, the 
water for the reservoir is passed on through the 
well without being strained. The cleansing con- 
sists of projecting a jet of water under pressure 
against the meshes, and the dirty water is carried 
off through a pipe to an adjoining stream. This 
pipe, with its tunnel, Valve, &c., is shown on Figs. 
88 and 95 to 98. 

A short distance from the straining well there 
is a valve well built of sandstone, in which the 
supply of water is passed to the various mains into 
the city, being regulated by horizontal stop valves. 

When Craigmaddie reservoir is in use there will 
be five main pipes 36 in. in diameter into the city. 
The general principle upon which the work of dis- 
tribution is carried out may thus be described : 
First of all there is the leading main of 36 in. in 
diameter, then alongside of it there is usually a 
small main varying in diameter from 15 in. to 
12 in., which is not employed for house service ; 
and there is a third smaller pipe of 6 in. to 4 in. in 
diameter, which is tapped for domestic supply. 
These smaller pipes are put generally one on each 
side of the principal streets in Glasgow. At all 
convenient points cocks or stop valves are fitted, so 
that in the event of a pipe bursting only one section 
will be affected, while to maintain the supply con- 
nection is usually made where pipes cross at right 
angles. In some of the principal thoroughfares, as 
we have already indicated, there are several pipes, 
so that the total length is about 500 miles. Ten 
years ago there were but 350 miles of pipes. There 
are 5000 fire cocks throughout the city, and it is 
worth mentioning here that in the parts of the city 
occupied by warehouses and mills and several lines 
of streets, pipes from 6 in. to 9 in. in diameter 
have been Tata down as a special protection against 
fire. 


In our introductory article we referred to the 


difficulty of maintaining a high pressure for ele- | 1 
vated lands around the city, mentioning Springburn, 
which is 363 ft, above sea level. 


It is 8 miles 





from the reservoir, and after allowing for the 
necessary loss of head in the mains water can only 
be delivered there by gravitation during the day at 
a height of 215 ft. The local authority decided to 
construct a receiving tank 209 ft. above sea level, a 
pair of pumping engines and a covered reservoir on 
the adjoining hill, the cost being 16,000/., exclusive 
of distributing pipes. The pumps throw 500 gallons 
per minute a height of 160 ft., to the high level 
reservoir, which is 369 ft. above the sea level. This 
reservoir, which is capable of holding 2? million 
gallons, serves some other districts which cannot 
well get their supply by gravitation, while at Hog- 
ganfield there is a smaller pumping station. It is 
interesting to note that the cost of working the 
Springburn pumping station, including interest 
on capital and taxes, &c., is 35s. 3d. per 100,000 
gallons, while the whole expense of delivering the 
water in Glasgow from Loch Katrine is 21s. 7d. 
per 100,000 gallons. In other words, the pump- 
ing expenses for two years represent 14 mil- 
lion pounds raised 1 ft. high for a penny 
through 1572 yards of a main pipe. Putting the 
matter in another way, the man who lives on the 
hill—and the great majority are mechanics em- 
ployed in adjoining works—involves expenses 
equivalent to a rate of 16s. per annum for pump- 
ing water, presuming that in each house are five 
persons each using 25 gallons per day.* The city 
charge an extra rate of 7d. per pound rental on 
landlords whose water requires to be pumped. 

Glasgow has suffered much through waste. The 
domestic supply used is greater than in most Eng- 
lish towns, and the subject has long engaged the 
attention of Mr.Gale. He has, by fitting meters, 
temporarily tested the supply given by various 
fittings. The class of fittings found most objec- 
tionable were those that were kept closed against 
the pressure by a weighted lever, as these opened 
at night when the pressure was greatest and re- 
sulted in waste of water. The system of district 
meters according to Deacon’s design and inspec- 
tion was tried and resulted in a decrease in 
consumption,t although the result was not 
so satisfactory as at Liverpool, and it was felt 
that the cost of introducing the system over 
the whole city would be considerable. The 
average cost in the fifty districts in which the 
system was tried was 61/. 12s. 6d. per 1000 per- 
sons, while the inspection absorbed other 3l. per 
annum per 1000 persons. Throughout the whole 
city the cost would have been equal to an outlay of 
54 per cent. per annum on a capital expenditure 
of 100,000/. This expenditure would have resulted 
in a total saving of but 74 million gallons per day, 
a fifth of the total supply, and taking the cost of 
the first aqueduct reservoir and piping to Glasgow 
at 1,454,000/., this saving represents but 291,000/. 
against the 100,000]. of outlay for the meter in- 
spection system. 

The chief preventive is in the careful supervision 
of fittings, with occasionel inspection. Since 1877 
builders, &c., have been prevented from using 
fittings except those stamped as conforming with 
samples approved by the engineer, and tested in 
the water office by an officer appointed for that 
purpose. The samples were selected with care, and 
all the fittings allowed to be used now are much 
stronger and more fitted to stand the rough hand- 
ling they get than those formerly employed. 


(To be continued.) 
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A Text-Book of Gas, Oil, and Air Engines; or, Internal 
Combustion Motors without Boiler. By Bryan Donkin, 
Jun., M. Inst. C.E.. With 136 Illustrations. London: 
Charles Griffin and Co., Limited. 

THE time is opportune for a work of this kind. On 

all sides gas and oil engines are being introduced 

into new fields, and the engineering world is watch- 
ing the experiments with interest. Especially is 
this true of oil engines. Tramcars are being drawn 
by them, launches and yachts propelled, farm work 
executed, and this summer will probably see trac- 
tion engines without boilers and furnaces. At the 
forthcoming Royal Agricultural Society’s Show at 

Cambridge there are to be competitive trials of oil 

motors, both fixed and portable, and every effort 








* See paper by Mr. J. Gale, O.E., in Proceedings 
of Institution of Engineers and Shipbuilders, session 


882-3. 
+ See Minutes of Proceedings Inst. C.E., vol. lxvi., 
1881, page 335. 





is now being strained by makers to bring these 
engines to the highest degree of efficiency. Further, 
Mr. Bryan Donkin’s name will inspire confidence 
in the work. He is well known as a high authority 
on thermodynamics, and an engineer of great 
practical experience in all that pertains to heat 
engines. He is free from commercial connection 
with the subject on which he writes, and has a 
high reputation as a keen and accurate observer. 

The volume commences with a general descrip- 
tion of the advantages, principles, and construc- 
tion of gas engines, giving the reader a fair in- 
sight into the main features of the subject. Next 
the classification of gas engines is given, with the 
characteristic features which distinguish each, and 
typical examples. The history of the gas engine 
before 1876 fills four very interesting chapters—a 
long record of deferred hope and wasted effort. 
Of the many types referred to, we doubt whether 
more than three—those of Lenoir, Hugon, and 
Otto and Langen—attained any commercial success, 
and possibly the two former did not adequately repay 
the labour and thought expended on them. Modern 
history begins with the Otto engine on the Beau de 
Rochas cycle in 1876, and for a long time it stopped 
there, becauseit was exceedingly difficult to construct 
a gas engine of equal efficiency that did not infringe 
the Otto patent. As years went on, however, several 
manufacturers in this country put engines on the 
market, but nearly all of them altered their designs 
very materially as soon as the Otto patent expired, 
the Atkinson engine being, however, a notable 
exception in this respect. In Chapter VII. the 
original form of the Otto engine, with its cross-slide 
carrying the lighting cavity, is explained at con- 
siderable length. It was upon this slide that the 
so-called stratification of the charge depended, but 
the arrangement has now been universally aban- 
doned in favour of lift valves, with a great gain in 
simplicity, and no loss of efficiency. The modern 
form of the engine is also fully described and 
illustrated, with the results of the Society of Arts 
trials ia 1888. 

The Atkinson engine fully deserves the chapter it 
receives, for Mr. Atkinson’s contributions to the 
subject are only second in value to those of Dr. 
Otto. Many of our readers will remember the 
1879 engine, first publicly shown at the Inventions 
Exhibition at South Kensington, where it attracted 
crowds by its curious and novel design, and earned 
for itself the name of the ‘‘ fighting cocks.” This 
was superseded in 1886 by the ** Cycle engine,” with 
its very ingenious gear, which gave four strokes of 
the piston, of unequal length, for each revolution 
of the crankshaft, and at the Society of Arts trials 
this engine registered the smallest consumption 
ever attained up to that date. The following 
chapter deals with three types of engines—the 
Griffin six-cycle, the Bisschop atmospheric engine, 
and the Stockport engine with compressing pump. 
All these attained considerable commercial success, 
particularly the second, which was for years on 
view at every exhibition that took place in this 
country. 

After the expiration of the Otto patent, quite a 
shoal of gas engines were put on the market, dif- 
fering from each other in matters of detail only. 
So little is there to be said about these, that Mr. 
Donkin manages to dismiss 19 of them in one 
chapter. In France the holders of the Otto 
patents were not so successful in maintaining their 
rights to the exclusive use of the Beau de Rochas 
cycle, for in 1888 they lost their case against M. 
Delamare-Deboutteville, who had adopted the four- 
cycle method of working in his ‘‘ Simplex” 
engine. This has attained great success, and has 
been made in large sizes, so that it naturally de- 
mands considerable attention at the hands of our 
author. He also devotes some space to the modern 
Lenoir engine, and then hurries through the more 
recent and less differentiated French motors. Then 
follow two chapters concerning German engines, 
and one on the production of gas by various sys- 
tems, and these conclude the mechanical descrip- 
tion in this section. 

The theory of the gas engine could not be in better 
hands than those of Mr. Donkin, and he treats it ina 
clear and simple manner, giving some valuable and 
useful tables regarding the composition and calorific 
values of different kinds and makes of gas, and also 
of products of combustion, On the subject of 
efficiencies he gives separate formule for each type 
of engine, showing in addition how | spore con- 
siderations operate to modify the purely theoretical 
conditions. The action that takes place in the 
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cylinder of an internal combustion motor is not 
perfectly understood. The researches that have 
been made by Bunsen, Mallard and Le Chatelier, 
Berthelot and Vieille, Witz, and Clerk, are re- 
counted at more or less length, and a sketch is 
given of the various theories propounded. The 
author is inclined to attribute the variations in the 
indicator diagram of a gas engine from the form 
that would be predicted, principally to the action 
of the cylinder wall, but he insists that further ex- 
periments are needed before any very definite 
opinion can be pronounced on the many points that 
are still obscure. 

Part IT. of the book is devoted to oil engines, 
and naturally is of less bulk than that which pre- 
cedes, because much of the former part applies 
equally well to this section. It commences with 
an account of the sources and properties of petro- 
leum, and of methods of burning it, both as spray 
and by converting it into gas. A very few pages 
suffice to deal with the historical aspect of the 
question, and to bring us to the Priestman engine 
and the Yarrow spirit launch. These are treated 
at considerable length, and are followed by short 
accounts of 18 other motors of English and Euro- 
pean manufacture, and 10 of American origin. A 
chapter on hot-air engines, which, however, are 
being rapidly displaced by ‘he oil engine, con- 
cludes the book, with the exception of a valuable 
series of appendices, including a full account of a 
trial of a gas engine, a translation of the Beau de 
Rochas specification, lists of English patent 
specifications for gas, petroleum, and hot-air engines 
from 1884 to 1892, both inclusive ; summary of 
experiments on a twin-cylinder gasengine, by Dr. A. 
Slaby ; a table of trials of engines using (1) lighting 
gas, (2) Dowson gas, (3) petroleum, (4) heated air, 
and (5) producer gas ; bibliography. 

This book has been written for engineers by an 
engineer who combines both great practical and 








THE FLETCHER RAPID-FIRE BREECH MECHANISM. 





theoretical attainments. It is, therefore, one that 
is likely to meet their needs in a special manner. 
The theory of the subject is never shirked, but 
doubtful hypotheses are stated to be such, and 
only that which has been abundantly proved is 
given as reliable. The practical aspect of the case 
is fully dealt with, and every engine that has 
attained any importance whatever is described with 
sufficient detail. The work is one that is certain 
to have a large circulation. 
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THE FLETCHER RAPID-FIRE BREECH 
MECHANISM. 

THE latest type of rapid-fire breech mechanism in 
the United States is the invention of Lieutenant F. F. 
Fletcher, United States Navy. The special features 
embraced in this design are the limited number of 
manufactured parts, the interchangeable percussion 
and electric firing cases, and the powerful extraction 
and ejection. 

A breech mechanism of this description has just been 
fitted on a 6-in. breechloading rifled gun of 40 calibres, 
and is now at the firing grounds at Indian Head, 
undergoing trial. The results to date have been highly 
satisfactory, refractory cartridge cases being easily and 
quickly extracted with only one hand on the lever. 

The Fletcher mechanism is shown in the annexed 
engravings. The breech-plug is cut with six equal 
sectors of interrupted screw threads, and is supported 
by a heavy steel ring, the outside periphery of which is 
slightly tapered, and fits in a corresponding recess cut 
in the gun. This ring is locked in the gun by means 
of an automatic locking-pin located in the ring on top. 

This ring or collar is hinged on the right of the gun. 
As shown in the illustrations, the plug has cut on its 
rear circumference a series of spiral threads. It has 
also a longitudinal slot in which the lower end of the 
locking-pin travels, 

The lever is pivoted on the hinge-bolt. Two sets of 
teeth are cut on the toothed arc, whereby the plug 
receives its longitudinal and circular motion. One set 


art | Of teeth engage the spiral threads, the other engage 


the plug threads. It will thus be clearly seen that one 
continuous motion of the lever from left to right 
unlocks, withdraws, and swings the plug to the right. 
To close the breech, it is only necessary to swing the 
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16 BRAKE HORSE-POWER OIL ENGINE. 
CONSTRUCTED BY THE CAMPBELL GAS ENGINE COMPANY, LIMITED, ENGINEERS, HALIFAX. 





lever from right to left. The action is direct, without 
intermediate gearing. 

The extractor is a thick piece of steel, the toes of 
which rest under the rim of the cartridge-case, and the 
other end against a cam worked on the back edge of 
the lever. The curve is of such a shape that until 
the case is withdrawn } in. the speed of extraction is 
exceedingly slow ; from this point, however, the speed 
is greatly increased, caused by the tail of the extractor 
sliding down the cam on the lever as the latter is 
swung back. This use of the cam surface gives almost 
unlimited power to start the empty case. 

The firing mechanism, whether percussion or electric, 
is comtainal in a case which is quickly and easily put 
in place or removed, so that the change from one 
method of firing to another can be readily accom- 
plished, and injury or failure of any part can be 
remedied by the insertion of a spare case without 
materially slackening the rapidity of fire. 

An extremely simple safety catch is fitted under the 
head of the firing-pin, which prevents its premature 
rele se, 

Tae mechanism comprises only 14 separate parts, 
and three screws. There are no springs. All the 
working parts are protected, being in the body of the 
gun, 








16 BRAKE HORSE-POWER CAMPBELL OIL 
ENGINE. 

WE illustrate on this page a very handsome oil 

engine, constructed by the Campbell Gas Engine Com- 

pany, Limited, of Halifax. 


It gives 16 brake horse- 








power when running at 200 revolutions per minute, and 
consumes .72 pint of ‘‘ Royal Daylight” oil per brake 
horse-power hour. The oil is carried in a cistern, and 
flows by gravity to the inlet valve of the engine, which 
is opened automatically by the partial vacuum created 
by the piston. When the inlet valve opens, air is 
drawn through the opening, and at the same time 
oil in a finely divided state passes the valve, the air 
and oil being directed against one another in such a 
manner as to cause the latter to be sprayed against the 
hot sides of the vaporiser. When the inlet valve, 
which is situated on the top of the vaporiser, closes, 
it shuts off the air and oil supply at the same time. 
The piston, continuing its stroke, fills the cylinder 
with an explosive mixture of vaporised oil and air ; 
this is compressed on the back stroke, and then ex- 
ploded by contact with a red-hot tube, similar to that 
used in gas engines. 

The method of governing adopted is that of cutting 
out a number of charges when not required to main- 
tain an even speed. This is done by the governor 
holding open the exhaust valve, and so destroying the 
partial vacuum in the cylinder, and this prevents the 
inlet valve from opening. 

To heat the vaporiser an oil lamp is used, the oil 
to feed the lamp being taken from the same cistern as 
that which feeds the engine. This lamp burns with- 
out a wick, also without smoke, and gives an intense 
heat when required. The same lamp which heats 
the vaporiser simultaneously heats the ignition tube. 

The principal points of merit in this engine are that 
there is no manual labour to perform in starting it, 
beyond, of course, the pulling at the flywheel. Often 


in such engines a fan or hand air pump is required to 
blow a blast of air to heat the vaporiser, &c., but in 
the Campbell engine a light is applied to the lamp, 
and it heats the vaporiser and ignition tube sufficiently 
in five minutes to enable the engine to start. The 
cleanliness and freedom from smoke and smell, as well 
as speed, in this operation are very noticeable. Where 
intermittent work is required, the lamp can be allowed 
to burn without attention, say during meal hours, and 
still the engine is ready to start at once. When the 
engine has been working a short time, sufficient heat 
is generated in the vaporiser to cause the explosion 
of the mixed charge, and the lamp in that case can 
be dispensed with and turned out. 

There are only two valves in this engine (inlet and 
exhaust), and these are made so as to be easily removed 
and cleaned, having metal to metal faces, and there- 
fore requiring no packing. The oil is not pumped 
into the vaporiser, but flows by gravity into the 
chamber surrounding the inlet valve on the top of the 
vaporiser. 

is engine was exhibited at the Bath and West of 
England Agricultural Show at Guildford during the 
present week, and the makers will also have a stand 
at the Royal Agricultural Society’s Show, which will 
open at Cambridge on the 23rd inst. A large number 
of these engines are onpreree in agricultural districts 
in miscellaneous work, and give good results. 





RalILWAYs IN JAPAN.—Sixty-two applications for con- 
cessions for new lines in Japan are now under considera- 
tion. The total length of these projections is about 
1400 miles. 
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LOCOMOTIVES AT THE WORLD'S 
COLUMBIAN EXPOSITION. 

Tuer State Railways of France exhibited at Chicago 
an express locomotive constructed by the Fives-Lille 
Company, and which we illustrate on page 737. 

This engine represented the latest development of a 
type that has been long in use on the State railways. 
One hundred and twenty-eight are in regular service, 
and the differences in the latest pattern are confined to 
some modifications in detail, and to the increase in 
dimensions, on account of the heavier express trains 
now running between Paris and Bordeaux. The 
following are the chief alterations introduced into 
the engine exhibited, and illustrated on page 737: 
An increase in the steam pressure from 135 lb. to 
200 Ib. per square inch ; an enlarged grate area, from 
14.3 to 20.6 square feet ; the introduction of a pair of 
non-coupled trailing wheels, and the use of Bonnefond’s 
valve gear. The principal dimensions are as follow : 

Particulars of Express Locomotive, State Railways 
of France. 
Weight empty 


ans sine 42 tons 6.5 cwt. 
»» Of water and coal... 18. 


” ”” 


», Of engine inworkingorder 46 ,, 0.5 ,, 
»» Onleading axle ... ogee pe Ae. as 
» on coupled axle (leading) 14 ,, 7.4 ,, 
»» on Coupled axle (trailing) 14 ,, 15 ,, 
», On trailing axle oe 5 goeem 32 
Volume of water ... 830 gallons 


x steam ... 75 cubic feet 
Adhesive weight ... ‘is 28 tons 8.9 cw. 
Mean diameter of boiler... 4 ft. 0.52 in. 
Number of boiler tubes ... 158 
Diameter of tubes (inside) 1.77 in. 
Length of tubes ... eh 16 ft. 3.3 in. 
Working pressure Bea 185 lb. per sq. in. 
Heating surface of firebox ... 101.7 aq. ft. 

4. »»  tubes(inside) 1192.9  ,, 

& » total... — ae. 
Grate area ... es : - ae 
Diameter of cylinder 1 ft, 5.4 in, 
Stroke of piston ... ion . fer: hae 
Diameter of coupled wheels Pe: & 2 

” 1 aing ” 4,,42,, 

as trailing ,, tee ee 
Total wheel base ... bee 29 ,,.84.,, 

»» length of engine ... BS 4:04 ,, 
»» Width se ne css: ) | May SR 


The Bonnefond valve gear referred to above is 
illustrated in Figs. 2 to 4. 

The drawings of this valve are practically similar 
to those fitted on the locomotive under notice. From 
them it will be seen that in this arrangement each 
cylinder is fitted with two admission and two exhaust 
valves, the opening of the admission valves and the 
opening and closing of the exhaust valves being effected 
by the rocking lever D, which is driven by the rod C 
connected to the reversing link A, this link in turn 
deriving its motion from a cam at the end of the crank- 
pin, the cam acting on a pair of rollers carried by the 
cam-box B, The link A is used solely for reversing, 
the point of cut-off of the steam being controlled by an 
independent arrangement. 

The admission valves are connected to spindles which 
pass out through both ends of the valve-boxes, the two 
ends of the spindles being of different diameters, so 
that the pressure of the steam on the difference of area 
tends to close the valves. The rocking lever D, al- 
ready mentioned as effecting the opening of the admis- 
sion valves, gives motion to a reciprocating frame 
carrying two bellcranks, which, by means of a spiral 
spripg, are normally held in the position in which 
they are shown in Fig. 2, page 737. In this position 
the horizontal arm of each bellcrank is opposed to the 
end of the corresponding valve spindle, and thus the 
motion of the bellcrank towards the valve chamber causes 
the valve to be pushed open. This continues until, by 
the motion of the frame, the upper end of the vertical 
arm of the bellcrank comes into contact with a spiral 
cam J formed ona spind!e, which has a reciprocating 
motion imparted to it by a lever which is coupled to an 
arm of the engine crosshead, as shown in Fig. 1. As 
soon as this contact takes place the bellcrank lever is 
canted over, its horizontal arm ceases to engage the 
end of the corresponding valve spindle, and the pres- 
sure of the steam on the unbalanced area of the latter, 
assisted by the spring shown in Figs. 3 and 4, closes 
the valve. 

Besides its reciprocating motion, the spindle carry- 
ing the spiral cams J can also »e rotated by the bevel 
pinion K and quadrant L, the spindle sliding through 
the pinion K, but rotating with it. By turning the 
cam spindle it is determined what parts of the spiral 
cam J shall act on the bellcrank levers G; and this 
also determines the point of the stroke at which the 
bellcrank levers are tripped, and the steam shut off. 
It is to be noted that, as the cam shaft by which the 
tripping is effected has a motion exactly agreeing with 
the motion of the piston, the cut-off is necessarily 
equal during the forward and backward strokes, and is 
quite unaffected by the angularity of the connecting-rod. 





Locomotives IN France.—The Northern of France 
Railway Company has divided an order for 100 locomo- 
tives among four leading French firms, 


THE GLASGOW AND SOUTH-WESTERN 
RAILWAY CO.’S CLYDE STEAMERS. 

Ir is but three years since the Glasgow and South- 
Western Railway Company obtained parliamentary 
powers to inaugurate for themselves a fleet of fast 
steamers to run on the estuary of the Clyde in connec- 
tion with their express service from Glasgow to 
Greenock and Ardrossan, and now the company has, 
with the opening of the new Greenock station for the 
June traffic, added about the only arrangement needed 
to make the service all that could be desired. The 
new station is at Prince’s Pier, at the west end of 
Greenock, and has been erected at a cost of 25,000/., 
plus 42,000/., the cost of the site of the pier purchased 
from the Greenock Harbour Commissioners. The 
front elevation, which is slightly curved ab both 
ends, faces the river, presenting an imposing appear- 
ance, being about 450 ft. in length. It is of timber 
and iron with hanging red tiles, the roofs being 
covered with Italian red tiles. Two towers flank the 
central portion, which gives access to the platforms 
behind, while at either end of the front facing the 
Firth are two similar towers, also treated boldly and 
with fine effect from an architectural point of view. 
The six towers are each 60 ft. high. One of the cen- 
tral towers is to be used as a look-out for officials, 
while the other central tower is used for the accom- 
modation of a clock having three dials, each 4 ft. 6 in. 
in diameter. Between the two central towers, too, 
there is a balcony from which a fine view can be got 
of the ‘“‘Tail of the Bank,” the anchorage of the 
Clyde, and the entrance to the Gareloch, while away 
to the south-west is the Firth. Under the balcony is 
a verandah, while two carriage approaches up to the 
station, as well as two easy flights of stairs 24 ft. wide, 
and two large luggage hoists, afford access to and 
from the platforms, which run at right angles to the 
pier. The two main platforms are each 700 ft. long 
and 35 ft. wide, and ranged along them are a com- 
plete suite of station buildings, while siding accom- 
modation has been provided in the vicinity. In the 
pier buildings, also, there are waiting-rooms, while 
the offices of Captain Williamson, the marine superin- 
tendent of the company, and his staff, occupy that 
portion of the building between the two central 
towers facing the Firth. The buildings have been 
designed and the work carried out under the direction 
of Mr, William Melville, M.I.C.E., engineer to the 
Glasgow and South-Western Railway Company, and 
it is noteworthy that years ago he carried out corre- 
sponding work at Craigendoran pier for the North British 
Railway Company, and in 1889 similar work at the 
Gourock pier for the Caledonian Railway Company. * 

Since parliamentary powers were got, the company 
has been organising a Reet of fast steamers, which, in 
the season now started, conduct services from Greenock 
and Ardrossan, enabling Glasgow merchants to reside 
all summer at any seaside resort on the Argyle coast, in 
Bute, or even in Arran, and yet be at business almost 
as soon as if they were residing in a Glasgow suburb, 
and that, too, without sialiaaik hotuniemiaean. Regu- 
larity has been assured by the speed of the vessels. 
The largest vessel of the fleet is the Glen Sannox, 
267 ft. long over all, 30 ft. beam moulded, and 65 ft. 
over paddle-boxes, of 610 tons gross, and with a speed 
on the measured mile of 19.7 knots. This vessel, 
built by Messrs. Thomson, Limited, Clydebank, 
conducts the Ardrossan and Arran service. We have 
already described this vessel at length.t Of the 
other vessels of the fleet the more notable are the 
Neptune and Mercury, and the Minerva and Glen 
Rosa, the latter two of 306 tons and 1700 indicated 
horse-power, built by Messrs. Thomson. The former 
two were built by Messrs. Napier, Shanks, and Bell, 
Yoker, and engined by Messrs. David Rowan and Son, 
Glasgow, and they are thoroughly typical of a first- 
class Clyde saloon passenger steamer, so that the 
illustrations of them will be interesting. Equally with 
the Glen Sannox they have in the past two years’ ser- 
vice given every satisfaction to the public, and are 
still among the favourites. Indeed, so spick and span 
did the Neptune appear, when taking the guests of 
the company for a sailup Loch Long and then to Loch 
Striven in connection with the opening of the new 
Prince’s Pier station, that one might have mistaken the 
occasion as her trial cruise. 

The contract for both the Neptune and the Mercury 
was placed with Messrs. Rowan, who themselves sup- 
plied the engines, while, as we have said, the hulls were 
built by Messrs. Napier, Shanks, and Bell, Yoker. The 
great competition between the steamers of the threerail- 
way companies necessitated high speed, and the condi- 
tions of the trial were that for four hours the vessel 
should maintain a speed of 17 knots, the measured knot 
at Skelmorlie being twice run to ascertain that the speed 
was attained. The Neptune on two runs between the 
Cloch and Cumbrae lights maintained a mean speed 
of 18 knots. The Mercury, at the commencement of 
a four hours’ run, was put on the measured knot, and 








*See ENGINEERING, vol. xlvii., page 326, also pages 
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on the two runs had a mean of 18.45 knots. After 
running to the south end of Arran, and when com- 
pleting the four hours’ steaming, the vessel was again 
put on the measured distance, and the speed attained 
was 18.44 knots. This result was attained with a 
steam pressure of 115 lb., the air pressure in the closed 
stokehold varying from 1} 1b. to 141b. The engines 
were running at 57 revolutions and developed about 
2000 indicated horse-power. The results, which were 
considered highly satisfactory, add to the reputation of 
the contractors in this branch of marine construction, 

The engines, as will be seen from Figs. 4 to 6 on 
page 745, are of the diagonal, compound, direct- 
acting type, with the cylinders placed side by side 
under the main deck. The cylinders work on two 
cranks set at an angle of 90 deg. The high-pressure 
cylinder is 33 in. and the low-pressure cylinder 62in., 
both being adapted for a stroke of 5ft. To insure 
the maximum of strength with the minimum 
of weight, steel and gun-metal have been used 
when practicable. The entablature for support- 
ing the crankshaft, &c., is made of cast steel bolted 
to fore and aft cast-steel girders fastened down 
to the ship (Fig. 4). The cylinders are bolted to 
these cast-steel girders as well as to the engine seat, 
and the thrust off each piston is taken up by two main 
stays of ingot steel bolted to the main bearings at one 
end and to the cylinders at the other end (Fig. 5). 
These stays also form guides for the piston-rods. 
Each cylinder is fitted with a flat side valve worked by 
the usual double eccentric and link motion, and re- 
versed by a direct-acting steam reversing engine 
placed in a convenient position below (Fig. 4). The 
crankshaft is built of mild steel, the paddle shafts and 
piston-rods being also made of the same material. A 
supply of circulating water is obtained from a gun- 
metal centrifugal circulating pump. The main feed 
pump was supplied by Messrs. G. and J. Weir, and 
is automatically controlled, requiring no attention 
when a starting the main engines. Fresh 
water for the boiler is supplied by a Weir’s evaporator, 
fed by a small independent brass pump. An Admi- 
ralty pattern Worthington duplex pump is also fitted 
for feeding the main boilers, supplying sanitary tank, 
deck-house, and other purposes, while an independent 
duplex pump of large size is fitted for keeping the vessel 
clear of bilge water. There is also a steam bilge ejector 
and hose to reach to any part of the engine or boiler 
space, so that the ships may be kept thoroughly dry. 

Steam is supplied by two boilers of the Navy type 
(Figs. 4, 5, fs § 7). They are 9ft. Gin. in diameter 
by 18 ft. 6 in. long, designed for a working pressure 
of 115. 1b. to the square inch. Each boiler has three 
furnaces, with Fox’s corrugated flues. The arrange- 
ments admit of the boilers being worked under forced 
draught on the closed stokehole system. Air is sup- 
plied to the furnaces by two large fans, each driven by 
an independent engine, each fan being capable of sup- 
plying the air necessary for the proper combustion of 
the fuel. The fans and engines, which were supplied 
by Mr. Peter Brotherhood, London, are placed on the 
main deck beside the steam steering gear, which is by 
Messrs. Caldwell and Co., Glasgow, and forward of 
the engines (Figs. 4 and 7); these fans and gear are 
always under the eye and within the control of the 
engineer on the starting platform. 

The vessels, which are illustrated on page 746, are 
of the following dimensions: Length, 220 ft.; breadth, 
26 ft., depth, 9ft. 6in. The promenade deck, which 
is the full width of the vessel, is 170 ft. long (Fig. 1), 
having double teak settees ranged conveniently along 
the deck, while between the paddle-boxes is a neat 
teak deck-house, containing purser’s office and private 
room. Overhead is a flying bridge, extending from 
paddle-box to paddle-box, and having the usual navi- 
gating instruments and telegraphs. The internal 
arrangements of the vessel are very complete, com- 
prising general saloon, first-class and second-class 
dining saloons, &c., all shown on Figs. 2and 3. The 
saloon is reached from the promenade deck by a 
wide stairway, having mahogany balusters and hand 
rails, aft of the engines. On one side of the passage 
is the ladies’ cabin, and on the other side rooms for the 
captain and clerk (Fig. 2). In the main saloon the 
seats are on the same principle as those in _first- 
class carriages on railways, having spring cushions 
covered with moquette Brussels carpet, damask 
curtains, and the general decorations go to make 
a sumptuous apartment. Immediately underneath 
it is a dining saloon to seat seventy, also hand- 
somely furnished and upholstered The equipment 
includes electric bells. Bostwick’s gates are fitted at 
the entrance to the saloons. The second-class deck 
saloon, placed forward, also extends the full width of 
the steamer, and with large windows all round affords 
a shelter to passengers, and yet gives them opportunity 
of viewing the fine scenery on the estuary of the Clyde. 
A dining saloon for second-class passengers is situated 
immediately underneath. Accommodation is found 
for the engineers, stewards, and crew forward. In 
the wing houses are rooms for lavatories, w.c.’s, 
bakery, and scullery, the floors being laid with en- 
caustic tiles, The ventilation of all parts has had 
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special consideration, while handsome tiled fireplaces 
suggest homely comfort for passengers in winter. 
The equipment of the vessel is, indeed, most complete, 
and the more remarkable in view of the fact that the 
vessel has only a 60 or 70 minutes’ run, except when 
on special excursions. Special care has likewise 
been bestowed upon arrangements for preventing loss 
of life in case of accident. The deck seats upon the 
promenade deck are fitted with water-tight copper 
buoyancy tanks below the seats, and provided with 
life-lines, and are so constructed that if thrown into 
the water each seat rights, itself and is certified by the 
Board of Trade to have a sufficient buoyancy to sup- 
port twenty persons. In addition there are, of course, 
the statutory number of life jackets, lifebuoys, with 
two boats fitted with copper tanks, &c. Altogether 
the vessels are well fitted for their service, which they 
have maintained with great regularity and satisfaction 
to the public. 





BOILER EXPLOSION AT MIDDLESBROUGH. 


A FORMAL investigation, under the Boiler Explosions 
Act, 1882, has been held by the Board of Trade at the 
Guildhall, Newcastle on-Tyne, respecting the explosion 
of the boiler of a donkey engine, which occurred on board 
the steamship Marcia when at Middlesbrough on 
January 22 last, and which resulted in the loss of one 
life. he investigation was of more than ordinary 
interest, inasmuch as the boiler had passed Lloyds’ 
survey. The Commissioners were Mr. Howard Smith 
and Mr. J. H. Hallett. Mr. Gough appeared for the 
Board of Trade ; Mr. Bell, Newcastle, for the owners and 
engineers of the Marcia; and Mr. W. S. Robson, Q.C. 
(instructed by Messrs. Parker, Garrett, and Parker, 
London), for Lloyds’ Registry. The following is a brief 
summary of the pr ings, which occupied three days: 

Mr. Gough, in stating the case for the Board of Trade, 
said that the Marcia was owned by Messrs. William 
Milburn and Co., Newcastle. The vessel was built in the 
year 1874, and the boiler was made in 1884 by the Teams 
Boiler Works Company—a company not now existing. 
The boiler was used for driving a donkey engine for winch 
purposes. It was of the cylindrical vertical class, 13 ft. 
in height by 6 ft. in diameter. The shell was composed 
of two rings of plate, and was ,°, in. thick, the plates being 
lap-jointed and double-riveted, both circumferentially 
and vertically. The firebox, which was 5 ft. 9 in. in height, 
4 ft. 10 in. in diameter at the top and 5 ft. 4in. at the 
bottom, was fitted with four cross-tubes. The thickness 
of the firebox plates at the time of the explosion was 
about 43 in., though some of them were j,in. The 
crowns of the shell and firebox were dished upwards and 
flanged downwards at their outer edges for attachment to 
the cylindrical parts, and were connected together by an 
uptake secured by angle-iron rings, and also by six 
vertical stays, each measuring 1? in. in diameter. The 
mountings consisted of a double spring safety valve 3 in. 
in diameter, and the other usual and necessary fittings. 
The double safety valve was of somewhat peculiar con- 
struction, consisting of a valve kept in position by a 
spindle. The outer parts of the spindle and the spring 
were inclosed in a casing, and the desired load upon the 
valve was obtained by means of a compression screw, 
working with a screw thread compressing the spring. 
The spindle was fitted with webs nearly equal in lengt 
to the spring. When compressed, the compression screw 
therefore, might be in contact with the webs of the spindle, 
and if that were so the valve would be practically inope- 
rative. It was suggested, therefore, that an ie a 
accumulation of steam was possible, and that the valves 
were, for all practical purposes, useless. Rings fitted at 
the top of the compression screw would have prevented 
the screw being placed beyond the desired limit, and any 
undue load upon the valve would thereby effectually have 
been avoided. Mr. Gough added that the boiler burst 
when the steamer was at Middlesbrough on Monday, 
January 22, and a fireman named Weallean was killed 
and another man injured. 

After Mr. Gough’s opening statement, several witnesses 
were called during the first day’s proceedings. 

Some of these witnesses attributed the explosion to 
excessive pressure of steam, while others attributed it to 
overheating of the firebox. Among the witnesses called 
on the second day was Mr. Robert Moffitt, superintending 
engineer to Mr. Milburn, who stated that in his opinion 
the explosion was due to overheating, because part of the 
firebox plate had been blown out, a portion being bent 
almost double, which would not have occurred if over- 
heating had not taken place. It was right opposite the 
feed-inlet and blow-out pipes. The steamer was lying in 
the river at the time, and in the event of an attempt to let 
the boiler down, the water outside being at a ter 
pressure than inside, mud would be let in instead of water 
being run out. The safety valve which blew off had a lift 
of ~s in., and that would be sufficient to prevent ac- 
cumulation of steam. He had seen the boiler after the 
explosion, and there was then no mud in it, but he pre- 
sumed it would have been blown out by the explosion. 

Mr. Peter Browne, chief engineer of the Marcia, 
stated that the vessel was lying in the mud at Middles- 
borough, and had a heavy list to starboard, on the same 
side as the donkey outlet. 

Mr. Barclay, one of the surveyors to Lloyds’ Registry, 
said he gave no authority or permission for the safety 
valves to be altered after his survey. He had no hesita- 
tion in a the valves. 

Mr. W. P. Ingham, consulting engineer, Middles- 
borough, said he was of opinion that the explosion was 
caused by too great a pressure of steam in consequence of 








the defective safety valves, the pressure gauge being at 
the time inaccurate. 

This witness was cross-examined by Mr. Robson as to 
the measurements he made when he saw the valves after 
the explosion. He suggested that the piece of plate blown 
out of the firebox had been made brittle locally by alter- 
nate expansion and contraction, consequent upon letting 
in the cold water at that particular spot which was near 
the feed inlet. He did not think the mechanism of the 
pressure gauge had been injured by the explosion, but his 
tests and experiments went to show that the gauge was 
unreliable and registered incorrectly. He thought there 
had been over-pressure because the gauge did not indicate 
correctly. 

By Mr. Howard Smith: His opinion was that the 
collapse of the firebox was caused by an over-pressure of 
steam acting on a plate which had been rendered some- 
what brittle, having become weak and crystallised by 
continual expansion and contraction. Mud would be 
more likely to remain in the vicinity of the blow-out if the 
boiler was not working, and if there was not much circula- 
tion. It would settle on the plates in the immediate 
neighbourhood of the feed. 

Mr. Howard Smith here pointed out that, from the evi- 
dence, there were before the Court three theories regarding 
the cause of the explosion: No. 1, that just given by the 
last witness as to the alternate rp yen and contraction ; 
No. 2, that as to the settling of the mud; and No. 3, that 
as to the plate having being subjected to too great pres- 
sure owing to the defective safety valve. 

Mr. James Pease, engineer-surveyor to the Board of 
Trade, presented a report, in which he stated that the 
firebox had collapsed generally, the result being that the 
boiler was projected up into the funnel and fell back into 
the cross-bunker. He observed no signs of overheating, 
and nothing to lead him to meee that the explosion was 
due to that cause. The explosion was of a very violent 
character. He was of opinion that at the time it occurred 
the safety valves were practically useless. There was, he 
thought, an accumulation of steam up toa pressure of, say, 
117 lb. or 118 lb. 

Other witnesses were examined, whose opinions will be 
gathered from the judgment given by the presiding Com- 
missioner, Mr. Howard Smith, on the third day of the 
investigation, as follows: 

The Court had, Mr. Smith said, been favoured as to the 
cause of the explosion with the opinions of many eminent 
gentlemen, the evidence of all of whom was entitled to 
the greatest respect, and to all the attention the Court 
had paid to it. The Commissioners formed, after very 
careful deliberation, an opinion as to the cause, and as it 
was contrary to that entertained by some of those gentle- 
men, they desired to say that in forming that opinion 
they did not in any way impugn their testimony or 
detract in any measure from the value of it or from their 
opinions, and those gentlemen were perfectly entitled to 
question the soundness of the opinions which the Court 
had formed. In the judgment of the Court the collapse 
of the firebox was caused by a portion of the plate having 
become overheated and thereby so weakened as to be 
unable to resist the pressure of steam, and that this over- 
heating was caused by some foreign substance adhering 
to the plate where it first gave way. The evidence was 
most conclusive that the boiler was not short of water. 
The vessel when at Middlesbrough was embedded in the 
mud, and when the donkeyman opened the blow-out, 
which was on the starboard side, where also the list was, 
mud entered the boiler. Mr. Ingham, consulting engi- 
neer, Middlesbrough, and also Mr. Pease, surveyor to 
the Board of Trade, although inclining to the opinion 
that the explosion was not caused by overheating, told 
them that the condition of the firebox and its exploded 
plate was not inconsistent with that theory. On the 
other hand, Mr. Williams, chief engineer-surveyor to 
the Board of Trade at Liverpool, and Mr. Woodthorpe, 
of the Board of Trade Consulting Department, gentlemen 
whose opinions were entitled to the highest respect, were 
clear that the explosion was not caused by overheating, 
but by excessive steam pressure, but what that pressure 
was, they were unable to say. It had been admitted on 
all hands that the plates of the firebox generally were in 
good condition, and the lowest collapsing pressure was 
that given by Mr. Woodthorpe, of from 240 1b. to 280 lb., 
and Mr. Woodthorpe stated that he would not have 
allowed a —« 4 me of 60 lb. to be exceeded ; but 
both he and Mr. Williams admitted that there must have 
been a pressure very much in excess of that to cause the 
explosion. If the safety valves were weighted at 75 lb., 
as they were not blowing off at the time of the explosion, 
and as the steam-pressure gauge was not seen to register 
more than 65 lb., there could not have been a high 

ressure in the boiler if the safety valves were operative. 

he steam gauge was found to be inaccurate after the 
explosion, and the Court had, on a careful consideration 
of the evidence, come to the conclusion that the safety 
valves at the time of the explosion were, if not inoperative, 
very nearly so. But they could not believe that there wasa 
sufficiently high pressure in the boiler to collapse the fire- 
box, even a that the pressure guage was out of 
order at the time of the explosion, of which there was no 
evidence, for the explosion injured it, and therefore the 
tests that had been made wereof novalue. The pressureby 
these tests, when the gauge registered 65 lb., was not more 
than 90 lb. The Court had no hesitation in accepting the 
evidence of Stevens, the donkeyman, that the gauge did 
not register more than 65 1b., and that the damper was 
closed in the funnel of the donkey boiler and the fire-doors 
open. The pressure, therefore, could not have materially 
increased, and would not, even assuming the guage was 
wrong, have exceeded 100 lb. per square inch. At that 
pressure they were clearly of opinion that the firebox 
would not have collapsed, it being at least 140 lb. less than 
the lowest collapsing pressure, according to the evidence 








of competent witnesses. As Mr. Moffitt, the superintend- 
ing engineer, knew that the vessel had gone to sea with 
safety valves not adjusted to 80 lb., and as he told the 
Court that the chief engineer was at liberty to alter them, 
they were of opinion that when the vessel was in the Tyne 
in October last, he should have examined the valves to see 
whether they were properly adjusted, and for this omission 
they were of opinion that he was somewhat to blame. In 
their judgment, Mr. Browne, the chief engineer, when the 
valves were adjusted in April, 1893, and also in November, 
1890, should have seen that each of them was fitted with a 
compression ring, properly reduced and fitted. As he 
did not do so, they were unable to say that he took 
proper and sufficent measures to insure that the boiler 
was worked under safe conditions, and for this neglect 
they pronounced him to blame. As the neglect of Mr. 
Moffitt and Mr. Browne did not, in the judgment of the 
Court, cause or contribute to the explosion, Mr. William 
Milburn, the managing owner, was not responsible for it. 
Mr. Barclay, Lloyds’ surveyor, they found was not to 
blame. They were of opinion that the pressure of 80 lb., 
which he found as a safe working pressure, was not too 
much; and as he ascertained in April, 1893, that at a 
—— of 80 lb. the valves blew off freely, they thought 

e was justified in sending his report to his committee, 
and that he complied with their regulations. It followed 
from this that the Committee of Lloyds’ Register were 
not to blame. 

In conclusion, Mr. Smith said the Court desined to take 
that opportunity of thanking Mr. Robson, Q.C. (counsel 
for Lloyds’ Registry), Mr. Gough, and Mr. Bell (solicitor 
for the owners and engineers), for the very great assistance 
they had rendered the Commissioners in coming to a 
determination in the matter, the facts of which were 
complicated, and not free from difficulty. Under the 
me pana no order as to the payment of costs would 

made. 





THE INSTITUTION OF CIVIL ENGINEERS. 

Tue detailed list of the awards made by the Institution 
of Civil Engineers for original communications submitted 
during the past session, 1893-4, is as follows: 


For Papers READ AND DISCUSSED AT THE 
ORDINARY MEA&TINGS. 

1. A Telford Medal and a Telford Premium to William 
John Bird Clerke, B.A., C.I.E., M. Inst. C.E., for his 

aper on ‘‘The Tansa Works for the Water Supply of 

ombay.” 

2. Telford Medals and Telford Premiums to James 
Henry Greathead, M. Inst. C.E., and Francis Fox,* 
M. Inst. C.E. (of Westminster), for their joint paper on 
‘The Liverpool Overhead Railway.” 

3. A George Stephenson Medal and a Telford Premium 
to Thomas Parker, M. Inst. C.E. (of Wolverhamoton), 
for his paper on ‘‘ The Electrical Equipment of the Liver- 
pool Overhead Railway.” 

4, A Telford Medal and a Telford Premium to Henri 
Léon Partiot (of Paris), for his paper on ‘‘ Estuaries.” 

5. A Watt Medal and a Telford Premium to Robert 
Edden Commans, Assoc. M. Inst. C E., for his paper de- 
scriptive of ‘‘ The Concentration and Sizing of Crushed 
Minerals.” 

6. A Telford Medal and a Telford Premium to Pro- 
fessor Franz Kreuter (of Munich), for his paper on “‘ The 
Design of Masonry Dams.” 

7. ATelford Premium to Boverton Redwood, F.R.S.E., 
Assoc. Inst. C.E, for his paper entitled ‘‘The Trans- 
port of Petroleum in Bulk.” 

8. A Telford Premium to William Colquhoun, Assoc. 
M. Inst. C.E., for his paper on “‘The Manufacture of 
Briquette Fuel.” 

9. A Telford Premium to Charles Hunt, M. Inst. C.E., 
for his paper on ‘*‘ The Construction of Gas Works.” 

10. A Telford Premium to Leveson Francis Vernon- 
Harcourt,t M.A., M. Inst. C.E., for his paper on ‘‘The 
Training of Rivers, illustrated by the Results of various 
Training Works.” 


For PAPERS PRINTED IN THE PROCERDINGS WITHOUT 
BEING DIscussED. 

1. A Watt Medal and a Telford Premium to Bryan 
Donkin,t M. Inst. C.E., for his paper entitled ‘‘ hx- 
periments on the Condensation of Steam in Cylinders of 
Tron and other Metals.” 

2. A Telford Medal and a Telford Premium to Sidney 
Richard Lowcock, Assoc. M. Inst. C.E., for his paper, 
‘* Experiments on the Filtration of Sewage.” 

3. A Telford Medal and a Telford Premium to Sakuro 
Tanabe, M.E., Assoc. M. Inst. C.E., for bis paper on 
‘The Lake Biwa-Kioto Canal.” 

4, A Telford Premium to Henry Ewart, M. Inst. C.E., 
for his description of ‘‘ The Maligakanda Service Reser- 
voir, Colombo.” 

5. A Telford Premium to John Mitchell Moncrieff, 
Assoc. M. Inst. C.E., for his paper on ‘‘The Design and 
Construction of Dock Gates of Iron and Steei.” 

6. A Telford Premium to George Croydon Marks, 
Assoc. M. Inst. C.E., for his paper entitled ‘‘ Cliff Rail- 
ways. 


For PAPERS READ AT THE SUPPLEMENTAL Mzgrincs 
or STUDENTS. 
1. The Miller Scholarship (tenable for two years) to 
Leonard Hodgson Appleby, Stud. Inst. C.E., for his 
paper on ‘‘ Forms of Tensile Test-Pieces.” 





* Has previously received Telford and George Stephen- 
son Medals and Telford Premiums. 

+ Has ey received a Telford Medal and Telford 
and Manby Premiums. 
t+ Has previously received Telford Premiums. 
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2. A Miller Prize to Arthur Robert Gale, Stud. Inst. 
C.E., for his paper on ‘* Refrigerating Machines.” 

3. A Miller Prize to Walter Beer, Stud. Inst. C.E., for 
his paper entitled ‘‘Ship Slipways.” 

4. A Miller Prize to William Garnys Wales, Stud. 
Inst. C.E., for his paper on ‘‘ Discharging and Storing 
Grain.” 

5. A Miller Prize to Henry Thomas White, Stud. Inst. 
C.E., for his description of ‘* The Sinking of the Cylinder 
Foundations of the Trent Viaduct under Compressed 
Air.” 


For Papers READ BEFORE LOCAL ASSOCIATIONS 
or STUDENTS. 

1. A Miller Prize to Pierce Joseph Tucker, Stud. Inst. 
C.E. (of Birmingham), for his paper entitled ‘*‘ Locomo- 
tives in regard to Speed.” 

2. A Miller Prize to Henry Newmarch Allott, Stud. 
Inst. C.E. (of Manchester), for his paper on ‘‘ Cylinder 
Foundations.” 

8. A Miller Prize to Arthur Watson, Stud. Inst. C.E. 
(of Manchester), for his description of ‘‘The Salford 
Widening of the Lancashire and Yorkshire Railway.” 

4. A Miller Prize to Wiiliam Orr Leitch, Jun., Stud. 
Inst. C.E. (of Glasgow), for his paper on ‘* The Renewal 
and Maintenance of Short-Span Bridges.” 

5. A Miller Prize to Thomas Harkness Watt, Stud. 
Inst. C.E. (of Glasgow), for his paper on ‘‘The Lanark- 
shire and Dumbartonshire Railway.” 

Tt has been determined to print the first three students’ 
papers, either in whole or in part, in the Minutes of Pro- 
ceedings. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Strike in the Iron Trade.—A strike affecting nearly 
300 of the workpeople of Messrs. John Crowley and Co. 
Limited, malleable iron founders, of the Kelham an 
Meadow Hall Works, commenced on Monday morning. 
For some considerable time the yard labourers have been 
dissatisfied with their remuneration, which they say 
is several shillings a week below that paid by other 
firms. Their wages, they allege, ranged from 15s. 
to 18s. per week, and the strike is t of a general 
movement for securing an advance of 2s. per week all 
round, which would mean 1l. per week for the bulk of the 
labourers. Having failed to obtain the advance by 
making te emme in the ordinary way, on Saturday, the 
men, who wes J to the National Amalgamated Union of 
Labourers, decided not to resume work on Monday. The 
strike is sanctioned by the council of the society, and 
ee all the men who have come out will re- 
ceive an allowance of 8s. per week while the dispute 
continues. The number on strike is about 230 at Shef- 





field and 40 at Wincobank. The total includes some 100 
casters, who have no grievance, but who have struck for 
= purpose of ‘‘strengthening” the position of the 
others. 


Contract Prices of South Yorkshire Coal.—The North- 
Eastern Railway Company have accepted tenders for the 
supply of Barnsley hard coal for the ensuing six months 
at 8s, 9d. per ton of 20 cwt. The price is a favourable 
one, and likely to prevent any difficulty on the wages 
question so far as South Yorkshire is concerned. The 
contract price of June last was 7s. 9d. for 20 cwb., as 
— 8s. 6d. to 9s. for 20 cwt. in the previous J: yr & 

he present price is the same as was paid by the North- 
Eastern Company in 1892. The company uses 600,000 to 
700,000 tons of coal perannum. Tie trade is in a stronger 
position than last year, as the average export price in 
April was 10s. 9d. per ton, as compared with 9s. 44d. per 
ton in April, 1893, and on four completed months of this 
year the average price was 11s, 2}d. per ton, as compared 
with 9s. 7d. in the same period of 1893. 


The Heavy Trades.—In connection with some of the 
heavy trades there is a slight improvement to note. 
Finished iron is moving off more freely, and has had an 
effect on the pig iron trade, forge pig now realising from 
40s, to 41s. per ton, and foundry 42s. to 43s, Good orders 
are reported to be coming in for heavy castings and stove 
grates. In manufactured iron leading orders are for bar 
for India, Australia, and South Africa, and there are in- 
dications of an improvement in the home trade. Rollers 
of best boiler-plates are doing well. Orders for marine 
material are slightly improving, mostly in crank axles 
and propeller blades, but lines for railway material are 
light, the panwen being for the home trade and India. 
Bessemer billets are now quoted at 51. 10s. per ton, and 
Siemeng- Martin acid at 6/, Engineering firms are better 
employed all round, and prospects generally appear to be 
slowly improving. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrpDLEsBRoUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on Change here was pretty numerous, but the tone of the 
market was rather flat, and only a limited business was 
done. Buyers, who have purchased very heavily of late, 
were not inclined to enter into further contracts, most of 
them now having sufficient iron bought to meet require- 
ments a little way ah Quotations, however, were 
steady, and sellers were not very anxious to do business. 
The general price named for early f.o.b. delivery of No. 3 
g ok Cleveland pig iron was 35s. 3d., and several 
changed hands at that figure, though there were buyers 
who put the quotation at 35s. For delivery over July 





quotations were the same as those just mentioned. The 
lower qualities were pretty steady, No. 4 foundry sold at 
343. 6d., and grey forge at 34s., but some sellers asked a 
trifle more than these figures. Middlesbrough warrants 
were 35s. 4d. cash buyers. A rather better demand for 
east coast hematite pig iron was reported, and the price 
was somewhat stiffer. Sales occurred at 44s. for early 
delivery of Nos. 1, 2, and 3, and producers were not 
inclined to accept less, stating that the output had been 
reduced a little, and that stocks were being somewhat 
lessened. Spanish ore was firm. Rubio was quoted 
12s. 6d. for average qualities. ‘To-day our market was 
steady, with not much doing. The only change in prices 
was for Middlesbrough warrants, which, after easing to 
35s. 3d., closed 35s. 44d. cash buyers. 


_ Cleveland Ironmasters’ Returns. — The statistics just 
issued by the Cleveland Ironmasters’ Association, show- 
ing the production and disposal of pig iron in the north 
of England during May, are rather discouraging. The 

show an increased make of 10,327 tons as compared wit 

April, but stocks have been increased by 11,185 tons. 
The total make of Cleveland pig iron was 127,664 tone, 
or 12,093 tons more than during the previous month. 
The output of other kinds, including hematite, spiegel, 
and basic iron, was 129,011 tons, which is a decrease as 
compared with April of 1766 tons. The total make of 
all kinds was 256,675 tons, as compared with 246,348 
tons in April. During the month an additional fur- 
nace has been blown in on Cleveland pig iron, and 
two on hematite iron have been damped down. At the 
end of May, of 142 blast furnaces built, 93 were in opera- 
tion. Makers’ stocks of Cleveland pig iron at the end of 
the month stood at 57,117 tons, being an increase on the 
end of April of 14,416 tons. In Connal’s store there were 
97,356 tons at the end of May, being a reduction on the 
month of 3231 tons. The North-Eastern Railway Com- 
pany’s store stood at 15 tons, so that the total stocks of 
Cleveland pig iron on May 31 reached 154,488 tons, being 
a net increase on April 30 of 11,185 tons. The total ship- 
ments of pig iron from Middlesbrough for the month just 
ended were 86,470 tons, of which 47,420 tons were sent to 
foreign ports, and 39,050 tons went coastwise. This is a 
total increase of 5092 tons on April, but a reduction of 
gg tons as compared with the shipments for May, 


Manufactured Iron and Steel.—There is really nothing 
new to report of the finished iron and steel trades. The 
former named industry is ina particularly depressed state, 
with prospects almost as gloomy as it is possible to ima- 
gine, and several establishments are working very irregu- 
larly. pagel cham complain of great dulness and 
scarcity of orders. Competition in both trades is keen, 
and quotations are very low. The following rates are 
generally named : Common iron bars, 4/. 17s. 6d. ; steel 
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ship-plates, 47. 15s.; iron ship-plates, 47. 12s, 6d.; and | realise 12s. 6d. delivered at Cleveland works, and the| tions have made 10s. 6d. to 10s. 9d. per ton. There has 


steel ship-angles and iron ship-angles, each 4/, 11s. 6d.— 
all Jess 24 per cent. discount for cash and f.o.t. at works. 
For heavy sections of steel rails the quotation remains at 
31. 128, 6a. net at works. 


The Fuel Trade.—There is a little improvement in the 
fuel trade. At Newcastle, —— the price is not uni- 
versal, several firms ask 10s. 3d. to 10s. 6d. for best 
Northumbrian steam coal. It is said, however, that 
| magnon can still be made at 10s. Small steam is in 
airly — — at 4s, 6d. to 4s, 9d. Bunker coal is 
dull ke is firm. Here average blast-furnace qualities 

















demand is pretty good. 








NOTES FROM THE SOUTH-WEST. 

Dock Matters at Newport.—A contract for ery od out 
certain improvements in coal-lading facilities at Newport 
has just been let. The works contemplated are to be com- 
menced at once. 

Cardif.—The demand for steam coal has improvéd, 
and prices have shown firmness; the best — have 
brought 11s. to 11s. 6d. per ton, while secondary descrip- 











been rather more activity in house coal; No. 3 Rhondda 
large has made 10s. 6d. to 10s. 9d. per ton. Coke has 
been quiet, but has exhibited a firmer tone; foundry 
qualities have made 15s. 6d. to 16s. 6d. per ton, while 
furnace qualities have brought 15s. 6d. to 16s. 6d. per ton. 
The manufactured iron and steel trades have shown no 
material change. Iron ore has been in steady demand. 


Institute of Marine Engineers.—The members of the 
Bristol Channel Centre of the Institute of Marine al 
neers made an excursion to Chepstow and the Wye 
Valley on Saturday. On arriving at Chepstow, the party 
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aid a visit to Brunel’s bridge over the Wye. Professor 
Elliott read a paper on ‘‘ Brunel, Railway and Marine 
Engineer.” Professor Elliott recalled the fact that 
Brunel b23came chief engineer of the Great Western 
Railway in 1883. In relation to the broad gauge, Pro- 
fessor Elliott added that if we wanted now increased 
speed, we must revert to the broad gauge amd run 
engines capable of developing 3000 horse-power and 
a speed of 80 miles per hour. With such a speed as this, 
a journey between London and Cardiff could be made in 
2} hours. The Chepstow Bridge was one of Brunel’s 
earliest works. He also designed the Great Eastern, and 
the Lucania was only 12 per cent. shorter than that 
famous steamer. A paying train must be big and swift, 
and the same law applied tosteamers. Brunel foresaw all 
this, 50 years since, and educated the world accordingly. 


The Electric Light at Cardiff.—The electric lighting 
committee of the Cardiff Town Council has asked Mr. 
W. H. Massey and Mr. W. Harpur (the borough engi- 
neer) to prepare a pamphlet giving useful information 
upon the subject of the electric light for the use of the 
inhabitants of Cardiff. The object, of course, is to 
popularise the light. 


Keyham.—The Lords of the Admiralty have decided to 
enter 42 students at the Royal Naval Engineering 
College, Keyham, during the present year. The number 
is to be made up of 32 candidates by open competition 
seven nominated service candidates, and three nominated 
colonial candidates. 


Plymouth Sound.—An official report of a survey of Ply- 
mouth Sound, the Cattewater, phar pone of the Hamoaze, 
upon which Staff-Commander Haslewood has been en- 
gaged for some time past, has just been issued. It appears 
that the depth in the main anchorage in the Sound is less 
than is shown in charts, and large ships would in certain 
places touch the bottom with the water at the level to 
which it occasionally falls. Dredging has been at once 
undertaken. The shape of the area of diminished depth 
shows plainly that the silting is due to slow deposition 
of matter suspended in the water behind the breakwater, 
The amount varies from 2 ft. to 4ft. over an area of about 
one-fifth of a square mile. A former careful survey by 
Commander Cox was made in 1859-60. The silting up 
which has taken place represents accordingly the action 
of 33 years, an action which cannot be obviated, but may 
possibly be somewhat reduced by an increased scour 
which will be caused by an intended improvement in the 
Hamoaze. 


The ‘‘ Eclipse.” —Preparations are being made for the 
launch of the Eclipse at Portsmouth on July 5. 


Widening the Barry Railway. - With the view of pro- 
viding additional siding facilities, and in view of the 
probable early completion of the first portion of a new 
dock, and the continued augmentation of trade at the 
existing dock, the directors of the Barry Railway have 
decided to widen the line from Barry Dock station to 
Dinas Powis. The land required for the widening has 
a staked out, and the work will be undertaken without 

elay. 

Vale of Glamorgan Railway.—A contract for the con- 
struction of this line will be let within the next two or 
three months. The Barry Railway Company has consented 
to work the line as soon as it has been completed. A 
good deal of coal will be sent over the line from North’s 
Navigation collieries for shipment at Barry Dock. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was inactive 
last Thursday forenoon; still, some 25,000 tons of iron 
were sold—15,000 tons of Scotch and 10,000 tons of Cleve- 
land—and prices were very firm at the preceding night’s 
close. One lot of Scotch was sold at 41s. 84d. per ton one 
month fixed, with 1s. forfeit in seller’s option. In the 
afternoon prices were flat. There was not much doing, 
however, only some 5000 or 6000 tons of Scotch and a few 
thousand tons of Cleveland and hematite iron being dealt 
in. Quotations finished about 3d. per ton lower all round, 
and theclosing settlement prices were—Scotch iron, 41s. 6d. 
per ton; Cleveland, 35s. 44d. ; Cumberland and Middles- 
brough hematite iron, respectively, 43s. 9d. and 43s, 6d. 
per ton. Ona Friday forenocn the dealing was confined to 
12,000 tons or so of Scotch, 1000 tons of Cleveland, and one 
lot of hematiteiron. Of the Scotch iron 5000 tons changed 
hands at 41s. 8d. per ton cash this week. Prices were 
steady all round. The afternoon market was quiet but 
steady. About 10,000 tons of Scotch iron were done, in- 
cluding 2000 tons at 41s. 84d. three weeks. Only a few 
lots of Cleveland and hematite iron changed hands. Atthe 
close the settlement prices were—Scotch iron, 41s. 74d. per 
ton; Cleveland, 35s. 6d. ; Cumberland and Middlesbrough 
hematite iron, 43s. 10}d. and 43s. 74d, per ton respectively. 
Business was extremely limited ir. amount in the pig iron 
market on Monday forenoon, only 2000 tons of Scotch 
being dealt in, 1000 tons at 41s. 74a. cash prompt, 500 tons 
at 41s. 8d. cash next Friday, and 500 tons at 41s. 10d. one 
month. The market was still quiet in the afternoon, and 
the announcement of the Middlesbrough monthly returns, 
which were, if anything, ashade more unfavourable than 
had been anticipated, caused prices to drop about 1d. per 
ton from the morning quotations. Only some 2000 tons of 
Scotch and 500 tons of Cleveland and Middlesbrough 
hematite iron were dealt in, and, with the exception of 
the latter, prices closed 1d. per ton down from the morn- 
ing. The settlement prices at the close were—Scotch 
iron, 41s. 6d. per ton; Cleveland, 35s. 44d. ; Cumber- 
land and Middlesbrough hematite iron, respectively, 
43s. 104d. and 43s. 74d. per ton. Business was again 
very quiet on Tuesday forenoon. Some 2500 tons 





of Scotch warrant iron were sold, and one lot of hema- 
tite iron. Prices were firm. The quietness continu 
in the afternoon, when only about 2000 tons of Scotch 
iron were sold. Prices, however, were stiffer, though at 
the finish the only change was a gain of 4d. per ton in 
Scotch iron. The closing settlement prices were—Scotch 
iron, 41s. 74d. per ton ; Cleveland, 35s. 44d. ; Cumberland 
and Middlesbrough hematite iron, 43s. 10d. and 43s. 74d. 
per ton, respectively. Though very inactive, the market 
was steady in tone this forenoon, especially for Scotch, 
of which 3000 or 4000 tons were sold. Cleveland fell 
in price 14d. per ton, and Middlesbrough hematite 
iron 2}d. per ton. In the afternoon the market was 
very quiet, but the tone was firmer, prices going up 
slightly on fears of a strike in the coal trade. About 
4000 tons of Scotch and 1500 tons of Cleveland were 
dealt in. ‘The closing settlement prices were—Scotch 
iron, 41s. 9d. per ton; Cleveland, 353. 44d.; Cum- 
berland and Middlesbrough hematite iron, respectively, 
44s, and 43s. 44d. per ton. The following are the 
current quotations for several No. 1 special brands of 
makers’ iron: Gartsherrie, 50s. per ton; Summerlee, 
5ls. 6d.; Calder, 52s.; Coltness, 54s. 6d.—the foregoing 
all shipped at Glasgow; Glengarnock (shipped at Ar- 
drossan), 50s.; Shotts (ship at Leith), 54s. per ton ; 
Langloan and Carron out of the market, There are still 
73 blast furnaces in actual operation, as compared with 71 
at this time last year. At Glengarnock Iron Works 
three furnaces are now making basic iron, and only one is 
making ordinary iron. Very recently it was ‘‘ the other 
way about.” Last week’s shipments of pig iron from all 
Scotch ports amounted to 7109 tons, against 6629 tons in 
the corresponding week of last year. They included 165 
tons for Canada, 130 tons for South America, 122 tons for 
India, 175 tons for France, 1940 tons for Italy, 615 tons 
for Germany, 340 tons for Holland, 260 tons for China and 
Japan, smaller quantities for other countries, and 3174 
tons coastwise. The stock of pig iron in Messrs, Connal 
and Co.’s public warrant stores stood at 311,505 tons 
yesterday afternoon, as compared with 312,100 tons yester- 
day week, thus showing a decrease for the week amount- 
ing to 595 tons. 


Finished Iron and Steel.—Business in manufactured 
iron and steel is reported to be a shade more active, but 
the movement is believed to be only temporary, and the 
result entirely of the action of the miners. There is no 
change in the prices of finished iron and steel. 


Glasgow Copper Market.—Neither on Thursday nor on 
Friday of last week was there any business reported in 
copper. At the close of the week the price declined to 
38/. 16s. 3d. per ton cash. On Monday business was 
done at 38/. 153. six weeks, and 391. 1s. 3d. three months. 
Tuesday was another blank day as regards business, but 
the price remained steady at 38/. 12s. 6d. cash buyers. 
Some business was reported this afternoon at 38/. 16s, 3d. 
cash and 39/. 3s. 9d. three months, 


Sulphate of Ammonia.—This commodity remains in 
strong demand. Business has been done this week at 
= per ton for deliveries from October, 1894, to March, 

895. 


The Ellon-Cruden New Railway.—It was stated in last 
week’s ** Notes” that the contract for this new extension 
of the Great North of Scotland Railway had been let 
by the directors to Messrs. Charles Brand and Son, 
Glasgow ; and it may now be stated that the sub-contract 
for the steel bridge work has been let to the Cleveland 
Bridge and Engineering Company, and that for the caat- 
iron work for the over-line pes ey has been let to Messrs. 
James Abernethy and Co., Aberdeen. 


Brechin and Edzell Railway: Cutting of First Sod.— 
By the formal cutting of the first sod, the construction of 
this line of railway was commenced last Saturday. In 
length about six miles, the railway is being promoted by 
the Brechin and Edzell District Railway ey, and 
is being constructed from plans prepared by Mr. Shel- 
ford, C.E., London. Mr. F. Shel ord is the resident 
engineer, and Mr. G. Pirie, Aberdeen, is the contractor 
for the line. It is not unlikely that soon after its con- 
struction the new railway will become part of the Cale- 
donian Railway Company’s system. 


Clyde Shipbuilding Trade: Launches during May.—| q 


There was much briskness in the shipbuilding trade of 
the Clyde during the past month, and the output of new 
shipping was heavy, fully more than one-half of the whole 
output for the first quarter of the year. The new orders 
booked, however, were comparatively light, but still the 
work on hand is quiet sufficient to keep the men fairly 
well ree ge dees during the year. There were 38 vessels 
launched during May, aggregating 39,623 tons, being an 
increase of 8335 tons as compared with that of May, 
1893, and of 17,631 tons when compared with the out- 
put in May, 1892. For the five months of this year 
the new shipping launched totals up to 133,821 tons, 
being an increase of 30,003 tons when compared with 
the output in the corresponding period of last year, but 
a decrease of 20,438 tons as compared with that of the 
same five months of 1892. Of the vessels launched last 
month 24 were steamers of a total of 31,913 tons, five of 
them aggregating 22,450 tons. Two of them were 
peor Mi steamers, two steam dredgers, and five 
steam yachts. 
from 1700 tons to 2240 tons. o of them were built by 
Messrs. Russell and Co., Greenock and Port Glasgow ; 
one by Messrs. Charles Cannell and Co., Whiteinch ; and 
the other by Messrs. Robert Duncan and Co., Port 
Glasgow. 


New Shipbuilding Contracts.—Messrs. William Denny 
and Brothers, Dumbarton, and Messrs. A. and J. Inglis, 
Glasgow, have each got an order from the British India 
Steam Navigation Company, of Glasgow, to build a steamer 


The sailing “> four in number, ranged 
w 





of about 4500 tons—length, 450 ft.; width, 55 ft.; and 


ed | depth, 35 ft. 


New Graving Dock at Govan.—The Clyde Trustees have 
made a practical beginning with the new graving dock, 
which they intend to construct as part of their very ex- 
tensive Cessnock Dock scheme. This new graving dock 
will be 800 ft.-in length—large enough, one would think, 
to take in the biggest ship that is ever likely to be built. 
The trustees have got possession of the ground. and ex- 
cavating operations have been commenced. Ib is in- 
tended that the graving dock will open into the new 
Cessnock Dock. 





LAUNCHES AND TRIAL TRIPS. 

Tue Aswanly, built by the Sunderland Shipbuilding 
Company, Limited, to order of Messrs. Adam and Co., of 
Aberdeen, was taken to sea on her official trial trip on the 
31st ult. The dimensions of the vessel are: Length be- 
tween perpendiculars, 345 ft.; breadth, 44 ft.; depth, 
29 ft. ; gross tonnage, 3535; and register tonnage, 2293. 
The accommodation for first-class passengers, captain, and 
officers is placed under the long bridge amidships, while 
the crew are berthed in the topgallant forecastle. The 
steamer has a deadweight carrying capacity of 5400 tons, 
and is arranged with very high ’tween-decks, which can 
easily be fitted up for emigrants at any time. The 
tri-compound engines are by the North-Eastern Marine 
Engineering Company, Limited, and have cylinders 
24 in., 40 in., and 66 in. in diameter by 45 in. stroke. A 
complete installation of electric light has been fitted by 
Messrs. Scott and Mountain, of Newcastle. The trial 
was most satisfactory, a mean speed of 114 knots being 
obtained. 


Messrs. Murdochand Murray, Port Glasgow, launched 
on May 24 a steel screw steamer named Arthur, of 
the following dimensions: 170 ft. by 23 ft. 6 in. by 
14 ft. Gin. depth of hold. The engines are compound ; 
cylinders, 24 in. and 45 in. by 30in. stroke; boiler con- 
structed for 90 lb. steam pressure by Messrs. David 
Rowan and Son, Glasgow. ‘The vessel has been built to 
the order of Mr. Michael Murphy, jun., of Dublin, and 
will beemployed principally in the owner’s trade between 
England and Dublin. 


Messrs. William Hamilton and Co., Port Glasgow, 
launched on the 2nd inst. a steam yacht named Sagitta, 
of about 600 tons yacht measurement, built to the order 
of Mr. W. S. Bailey, The Mansion, Anlaby, Yorkshire. 
The following are the principal dimensions: Length, 
192 ft.; breadth, 25 ft. 3 in.; depth moulded, 12 ft. 
3in. The machinery, which is being supplied by Messrs. 
D. Rowan and Son, of Glasgow, is on the triple-expansion 
system. The cylinders are 17 in., 27 in., and 45 in. in 
diameter by 30 in. stroke, the boiler working to a pressure 
of 160 lb., and the vessel is expected to attain a high 
rate of speed. 


The Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, launched on the 2nd inst. the steel screw 
steamship Machew, for the Scottish Oriental Steamship 
Company, Limited. The dimensions of the vessel are: 
Length, 270 ft. ; breadth, 37 ft.; depth, 22 ft. 9in. The 
gross tonnage is about 1630. This, the tenth vessel built 
at Fairfield for the Scottish Oriental Steamship Com- 
pany’s Eastern trade, is somewhat similar to the other 
vessels of the fleet. The ten are of 14,299 tons and 14,471 
indicated horse-power. The officers’ cabins and state- 
rooms for first-class passengers are in a large deckhouse 
aft. The engines will be of the triple-expansion surface-con- 
densing type, having three cylinders, 32 in., 36 in., and 
37 in. in diameter by 5 ft. 6 in. stroke. Steam will be 
supplied by two cylindrical tubular boilers adapted for a 
working pressure of 160 lb. All the shafts are of miid 
steél, and the propeller of manganese bronze. 


Sir Raylton Dixon and Co., Middlesbrough, launched 
on the 5th inst. a steel screw steamer named the Cierbana, 
for Seftor Ramon dela —_ of Bilbao. The length is 234 ft. ; 
beam, 34 ft.; depth moulded, 17 ft. 64 in. ; and she will 
carry about 1900 tons ata light draught. The engines 
will be fitted by the North-Eastern Marine Engineering 
ompany, Limited, of Sunderland. The cylinders are 
16 in., 26 in., and 43 in. in diameter by 39 in. stroke, 
with one large single-ended boiler working at 160 Ib, pres- 
sure per square inch, 


The official trials of the new powerful protected cruiser 
Blanco Encalada, constructed for the Chilian Navy by 
Messrs. Sir W. G. Armstrong, Mitchell, and Co., of 
Elswick, and engined by Messrs. Humphrys, Tennant, 
and Co., of Deptford, have been most successfully com- 
pleted off the Tyne. This vessel has been built from the 
designs of Mr. Philip Watts, of the Elswick Works. Her 
principal dimensions are: Length, 370 ft.; breadth, 
46 ft. 6 in. ; and mean draught, 18 ft. 6 in., at which her 
displacement is 4500 tons. She is built entirely of steel, 
and is sheathed with wood and coppered. A steel protec- 
tive deck runs throughout her whole length, its thickness 
varying from 4in. on its sloping sides to 1? in. in the flat 
parts. The propelling machinery consists of two com- 
plete sets of twin-screw triple-expansion engines. The 
armament of the vessel consists of two 8-in. breech- 
loading guns (one forward and one aft), ten 6-in., 
twelve 3-pounder, and ten 1-pounder quick-firing guns, 
and two gatlings. The vessel is also fitted with five 
tubes for discharging torpedoes. The trials of the 
vessel, which have been carried out under the super- 
intendence of a commission of Chilian officers, together 
with Sir E. J. Reed, the technical adviser to the Chilian 
Government, were begun, on May 22, with the testing of 
the guns and torpedoes, which proved highly succeseful, 
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The trials of the propelling machinery under natural 
draught took place on the 23rd, and were continued for 
12 consecutive hours, the resultant mean of six consecutive 
runs over the measured mile (north of the mouth of the 
Tyne), with and against the tide, giving a speed of 21.75 
knots, with an indicated horse-power of about 11,000. 
The forced draught trials were successfully completed last 
week, the mean speed attained on the mile, with and 
against the tide, being 22.78 knots, or a quarter of a knot 
in excess of that guaranteed by the contractors, the horse- 
power realised during the runs being about 14,500 in- 
dicated. The manceuvring qualities of the ship were 
thoroughly tested, the results in all cases giving great 
satisfaction, and proving her to be one of the easiest 
handled vessels afloat. 





On June 5 a cargo steamer named the St. Jerome 
was launched from the yard of Messrs. Furness, Withy, 
and Co., Limited, Hartlepool. The boat in question is 
over 300 ft. long, and has been built to the order of Messrs. 
Rankin, Gilmour, and Co., Liverpool. Some of the plates 
used in the construction of the boat were 64 ft. long by 
5 ft. wide. The engines are to be supplied by Messrs. 
T. Richardson and Sons, Hartlepool. 





MISCELLANEA. 

Iv is expected that the first of the 5000 horse-power 
turbines will be at work at Niagara Falls by the middle 
of the year. 

The German Government have decided to paint their 
torpedo-boats bluish-grey, this colour being, they con- 
sider, that least visible under the electric light. 


The various ‘‘Stiinder” in Finland have now all ap- 
proved the plan brought forward by the Board of the 
State Railways, purporting to introduce the zone tariff 
on the Finnish State railways. 


To assist the track-men in maintaining the alignment 
of the rails on the Pennsylvania Railroad, granite monu- 
ments have been erected along the main line, from which 
permanent marks all measurements for the commence- 
ment and end of curves, &c., can be measured. 


Extensive floods on the Pacific coast of North America 
have stopped the through working of the Canadian 
Pacific and other transcontinental lines. Much damage 
has been done, and the floods are said to show no signs of 
decrease. 

A gun-weighing machine, capable of registering up to 
150 tons, has been supplied to the Watervliet Arsenal of 
the United States by the Fairbanks Company of New 
York. The weighing machine is mounted on eight wheels, 
and can thus be moved where convenient. 


From a special article in the Times it appears that the 
total canal mileage of the United Kingdom is 3813 miles, 
of which 1204 miles are owned by railways. The traffic 
in 1888 was 36,301,120 tons, of which but 8,026,307 tons 
passed through railway-owned waterways. The capital 
expenditure has averaged about 8600/. per mile. 


The new light railway, 3 miles long, connecting Lee- 
on-Solent with the London and South-Western Railway 
at Fort Brockhurst, was opened on Thursday, May 31. 
The line, which is laid with 60-lb. rails, has been con- 
structed by Messrs. Pauling and Elliott, of 28, Victoria- 
street, Westminster. Mr. P. W. Meik is the engineer. 


The Scandia Engineering Company, at Randers, in 
Denmark, which has made railway carriages and tram 
cars one of its leading specialities, and in which English 
capital was interested, will not be closed, as was feared. 
A number of influential citizens have taken over the 
shares so as to maintain the works, which are of import- 
ance for the town. 


According to Professor Bauschinger, the adherence 
between iron and Portland cement is as much as 625 lb. 
per square inch. This figure, when taken in conjunction 
with the fact that cement and iron have about the same 
rate of expansion per degree of temperature, has had 
much to do with the success of concrete arches in which 
the concrete is reinforced, at points where it is subject to 
tension, by iron rods imbedded in it. 


An important electric power generation and transmis- 
sion plant is now being erected on Willamette River, at 
a distance of about 12 miles from the town of Portland, 
Oregon, U.S.A. At this point the river falls 40 ft., and 
there is available some 16,000 water horse-power. Some 
20 Victor turbines, having an aggregate capacity of 12,000 
horse-power, are to be erected, and will drive alternators 
by means of belting. The currrent will be transmitted 
to Portland, and utilised there. 


The United States Geological Survey issues a state- 
ment, prepared by Mr. John Birkinbine, showing that 23 
States and two Territories report a total production of 
11,587,607 gross tons of iron ore in 1893, a smaller amount 
than is recorded for any year since 1887. Comparing this 
total of 1893 with the total reported for the year 1892, 
16,296,666 gross tons, a very serious decrease is noted, 
amounting to nearly 29 per cent., and this decline is 
evident in the reports received from almost every State. 


The traffic receipts for the week ending May 27 
on 33 of the principal lines of the United Kingdom 
amounted to 1,452,1427., which was earned on 18,522? 
miles. For the corresponding week in 1893 the receipts of 
the same lines amounted to 1,518,051/., with 18,316? miles 
open. There was thus an decrease of 65,9097. in the receipts, 
and an increase of 206 in the mileage. The aggregate 
receipts for 21 weeks to date amounted on the same 33 
lines to 29,611,911/., in comparison with 28,657,523/. for 
the corresponding period last year ; increase, 954,3887. 


An incandescent lamp in which the platinum leading- 


in wires are dispensed with, is being made at Boston, 
U.S.A., and evga successfully, as the General Elec- 
tric Company have brought action to stop the manu- 
facture. In this lamp iron leading-in wires are used. 
Before sealing in these wires, the glass has a silver film 
deposited upon it, which is claimed to make good the joint 
between the glass and the iron. The method, which is 
the invention of Mr. E. Pollard, is stated to be much 
cheaper in practice than the usual one in which platinum 
wires are used. 


The Norfolk and Western Railroad, U.S., have found 
rails 60 ft. long so much more economical to lay and 
maintain that they have recently concluded a contract 
for rails of this length, at a price of 8s. per ton more 
than similar rails 30 ft. long. No trouble has been ex- 
perienced with the rails already laid from temperature 
changes, though on one section these have ranged from 
—15 deg. to110deg. Fahr. Owing to the number of joints 
being halved, the labour cost for maintenance is said to 
be more than correspondingly diminished. The Penn- 
sylvania Railroad have also been trying these long rails, 
but have not yet definitely adopted them as standard. 


Messrs. Jones and Laughlins, of Pittsburgh, have 
adopted the continuous rolling mill system for rolling 
bars 1}in. square. This method has, of course, long 
been used for wire rods, but not for sections as large as 
this. The advantage of the system is that the whole of 
the rolling is finished at one heat. As the ingot is delivered 
from the finishing rolls in a length of some 600 ft., and 
at a speed of some 6 ft. or 8 ft. per second, some method 
of cutting this bar into convenient lengths, and which 
should not interfere with its forward motion, was neces- 
sary. To this end a “ flying shear” has been adopted, 
which moves with the bar whilst it is shearing it, being 
returned after the cut to its initial position. 


M. P. Janet has used the following method to deter- 
mine the frequency of alternating electric currents: A 
piece of paper, impregnated with the solution of potas- 
sium, ferro-cyanide, and ammonium nitrate, used in 
Bain’s chemical telegraph, is wrapped round a metallic 
cylinder. An iron or steel stylus rests on the paper, and 
is connected to one of the leads in which the current to 
be examined is passing, whilst the cylinder is coupled to 
the other lead. On rapidly rotating the cylinder whilst 
the current is passing, a broken line is traced in prussian 
blue on the prepared paper, the deepest colour correspond- 
ing toa maximum of current. To compare the difference 
in phase of two currents, a second stylus is added, and the 
two curves then obtained compared. 


Electricity is largely used in the shipyard of Messrs. 
William Cramp and Sons, Philadelphia, not only for 
lighting, but also for power purposes. Thus in the boiler 
shop there are two 50-ton and one 10-ton electric cranes. 
A large horizontal drilling machine, having a horizontal 
motion of 14 ft. and a vertical motion of 8 ft., is also 
driven by electricity, This machine is stated to he par- 
ticularly convenient, as all the switches operating the 
various traverses and spindle motions can be grouped 
together very neatly. Portable electric drills are also 
largely used in the shipyard. Messrs. Cramp have also 
followed the lead of Messrs. William Denny and 
Brothers in adopting an electric planer for planing the 
_—_ of ships. This machine was imported from Eng- 
land. 


Ata meeting of the Association of Engineers of Vir- 
ginia, Mr. 8S. Wallis dealt with the painting of ironwork. 
He recommended that the first coat should be red lead 
ground in raw linseed oil, used within two or three weeks 
after mixing, and kept thoroughly mixed when in use. 
This coat would dry in from 24 to 30 hours. For a black 
finish the next two coats should be made up from a paste 
composed of 65 per cent. of pigment and 35 per cent. of 
raw oil. The pigment should consist of 65 per cent. of sul- 
phate of lime and 30 per cent. of lamp black, to which 
should be added 5 per cent. of red lead as a drier, the 
whole thinned to a proper consistency with pure boiled 
oil. Fora red or brown finish the paste should contain 
75 per cent. of pigment and 25 per cent. of pure raw oil. 
The pigment in this case would consist of 55 per cent. of 
sulphate of lime, 40 per cent. of oxide of iron, and 5 per 
cent. lime carbonate as a drier. Lead paints were not 
recommended for finishing coats on account of chalking, 
nor zinc paints on account of cracking. 


Some extensive experiments on the elastic properties of 
various cements have recently been made by Mr. E. 
Harty, who finds that Young’s modulus is not constant 
for these materials, but varies with the stress. 























| 
dl wd | ? 
ot ££ & 
Material. 33465 | | | 
eS 8 At Break-) At 0. | At Crush- 
a? | > ‘ing Point. | * ling Point. 
Ib. perjtons pb. per | Ib. per lb. per 
sq. in.'sq. ft.| eq. in. sq. in. sq. in. 
Plaster of Paris . 192 | 108 | 575,000 590,000 704,000 
Keene’s cement ..| 525 | 376 | 1,405,000 | 1,405,000 | 1,405,000 
Portland cement | 
(nest) ..  ..| 643 414 | 2,177,000 | 2,290,000 | 3,230,000 
Portland cement 
mortar (three } | } 
emanates 549 | 116 | 4,300,000 | 3,770,000 | 1,904,000 








The plaster of Paris showed a maximum elastic elongation 
of x}, of its original length, and a permanent set of 5}; of 
its original length. 


The Liverpool pe ge Society have made arrange- 
ments for a series of visits to a number of engineering 





works in the neighbourhood of Liverpool during the 


summer months. The ous is as follows: Friday 
and Saturday, June 15 and 16, the site of the proposed 
Elan WaterSupply of the Birmingham Corporation, by the 
kind permission of the Birmingham Water Committee, 
Mr. Jas. Mansergh, M. Inst. C.E., engineer-in-chief. 
Friday, July 13, the Hydraulic Power and Electric Light- 
ing Stations of the Manchester Corporation, by_kind 
permission of the respective committees, Mr. F. M. Evan- 
son, Assoc. M. Inst. C.E., and Mr. C. H. Wordingham, 
Assoc. M, Inst. C.E., engineers. Friday and Saturday, 
August 3 and 4, the Oswestry Reservoir and filter beds, 
masonry dam, and tower at Lake Vyrnwy, by the kind 
_—— of the water engineer of Liverpool, . 
oseph Parry, M. Inst. C.E. Saturday, August 25, the 
Wirral Railway Works and Dee Bridge, by the kind per- 
mission of the respective engineers, Sir Douglas Fox, 
M. Inst. C.E., and Mr. Alexander Ross, M. Inst. C.E. 


CaATALOGUES.—Messrs. Moeller and Condrup, of 78, Fore- 
street, London, send us a catalogue of their paraffin gas 
lamps. These burn ordinary lamp oil without any wick, 
and give a heat that will bring a copper rod to a welding 
heat in less than a minute. hey are used for heating 
soldering irons, melting lead, removing paint, and for 
cooking — They are made in various sizes to suit 

lumbers, electricians, painters, and for domestic use. 

he paraffin is first vaporised, and then burned in a blue 
flame.—We have also received from the Weston Engine 
Company, of Painted Post, New York, a copy of a 
pamphlet issued by them describing the Weston auto- 
matic engine. The different parts of this engine are 
illustrated by fine woodcuts, and the accompanying letter- 
press is very full. 








PortTsMOUTH CorPoraTION Etecrricity Suppty.—On 
Wednesday last the Portsmouth Corporation Electric 
Lighting Station was opened. It contains two Ferranti 
dynamos, driven direct, the field magnets constituting the 
flywheel of the engines. It has also a Parsons turbo- 
generator. The engines and boilers have been supplied 
by Messrs. Yates and Thom, of Blackburn. There are 
five steel Lancashire boilers, each 30 ft. long and 7 ft. 6 in. 
in diameter, with furnace tubes 3 ft. in diameter, and 
sufficiently strong for a daily working pressure of 160 lb. 

r square inch. The shell plates are 33 in. thick; the 
urnace plates are }; in. thick; the end plates are }} in. 
thick, and the cover plates are 3§ in. thick. The shell of 
each boiler is made in eight rings, the longitudinal seams 
being treble-riveted and made with double cover straps 
having six lines of rivets. The ring seams as well as the 
end plates are double-riveted. he furnace tubes are 
each made in 12 rings of plates, with 11 flange steam ex- 
pansion joints. ach boiler is fitted with two 6-in. 
junction valves for duplicate ranges of steam pipes. Each 
boiler is fitted with Vicars’ mechanical stokers and smoke- 
less furnaces, and is fed by one of Vicars’ fuel conveyors 
and elevators. The fuel economiser is of the Green type, 
and consists of 288 cast-iron heating pipes in three sections 
of 96 pipes each, the scraper gear being worked by a small 
electrical motor. One Stanhope water-purifier is provided 
for softening and treating 2000 gallons of water per hour, 
with lime mixing, lime settling, mixing tower, softening 
and clarifying and soda tanks, &c., complete. A cast-iron 
water storage tank is also provided, 28 ft. 9 in. long, 11 ft. 
wide, and 10 ft. deep. In the dynamo-room there are 
two horizontal side-by-side compound condensing steam 
engines, the flywheels, which are utilised as the armature 
of the dynamos, being placed in the middle of the crank- 
shaft between the two cranks. Each engine will turn 320 
indicated horse-power with a boiler pressure of 160 lb. 

er square inch, when running 96 revolutions per minute. 

he high-pressure cylinders are 15 in. in diameter and the 
low-pressure cylinders 28 in. in diameter and 3 ft. stroke. 
All the cylinders are steam jacketed in the bodies, lagged 
with planished steel and fitted with Corliss valves and 
ear. The high-pressure cylinders are provided with 

‘obson’s automatic expansion Corliss valve gear con- 
trolled by the governor, of which Messrs. Yates and 
Thom are the sole makers for this country, and the low- 
pressure cylinders with Corliss valve gear with variable 
expansion adjustable by hand while the engines are run- 
ning. The piston-rods are steel, 3} in. in diameter, the 
crankshaft also, with main journals 9 in. in diameter 
and 16 in. long, swelled up in the middle to 12 in. in dia- 
meter. The flywheels of both engines are 12 ft. 9 in. 
in diameter and 1 ft. 94 in. wide, made in halves, 
and prepared round the rim for 64 poles, each 
weighing, with bolts, hoops, &c., but exclusive of 
poles and wiring, about 10 tons. The air pump of each 
engine is vertical and single-acting, 19 in. in diameter 
and 11} in. stroke. There are two separate main ranges 
of steam pipes connecting boilers and engines, both bein 
10 in. in diameter, and made of lap-welded mild stee 
with cast-steel flanges riveted on the pipes, with the 
elbows and T-pieces also of cast steel. All the flanges of 
each main steam range have shallow spigot and faucet 
joints, with drilled bolt holes, and are bolted together with 
turned steel bolts Z in. in diameter, pitched about 4 in. 
from centre to centre, An 8-ton overhead hand-power 
travelling crane is fixed over the engine and dynamos, 
the span being 64 ft, 9in. from centre to centre of rails. 
a attention may be called to Messrs. Yates and 

om’s isochronous motion for maintaining the engines 
at one uniform rate of — _ It is a simple and effective 
device, and consists of friction wheels sliding up and 
down on a hollow governor spindle as the governor balls 
rise and fall, with suitable gearing for causing the fulcrum 
supporting the governing lever attached to the lower end 
of the counterpoise of the governor to rise or fall at the 
same time, for effecting the necessary compensation for 
maintaining the governor balls at a constant vertical 








height. 
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NOTICE. 
THE MANCHESTER SHIP CANAL. 


The Publisher begs to announce that, owing to the 
continued demand for further copies, a Second 
Edition of the above Reprint has been prepared 
and IS NOW READY. This contains, as did the First 
Edition, the Descriptive Matter and Illustrations 
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The ordinary edition of the issue of January 26th is 
out of print. 


NOTICE. 

The attention of Readers and Advertisers is 
drawn to the alteration in the name or the 
Publisher of ENGINEERING. 

Owing to the retirement of Mr. Charles Gilbert, 
communications for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 
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THE MANCHESTER SHIP CANAL. 

Tu important statement made by Sir John Har- 
wood at the Manchester City Council meeting on 
Wednesday afternoon last will be a serious disap- 
pointment to all who have striven during the past 
few months of doubt and uncertainty to think well 


than | of the Manchester Ship Canal scheme, in spite of 


the damaging rumours that have been in circula- 
That the favourable expectations formed in 
regard to traffic would not be fulfilled, at any rate 
for some time to come, has been apparent almost 
since the time of opening. In our description of 
this great work, published upon its comple- 
tion, we set forth at some length the grounds 
upon which these expectations were founded, and 
we think now, as we thought then, that a very 
good case could be made out in forecasting a large 
volume of traffic for the canal. We also took the 
precaution of pointing out how difficult it often is 
to divert the established course of transit even 
when there is an existing commerce to supply an 
adequate volume of traffic. The Manchester people 
have found this to be true, for though there is 
doubtless a keen desire on the part of many mer- 
chants and manufacturers of the city to support the 
ship canal, they find themselves powerless to do so 
mes nar throwing their business arrangements 
entirely out of gear. A notable instance of 
this fact recently came under our notice. There 
was nothing the promoters of the ship canal more 
confidently built their hopes upon than that the 
raw cotton for the mills of the district would be 
brought to Manchester by the new water route. 


3 | One of the largest consumers of cotton, whose mill 


is scarcely more than a stone’s-throw from the 
canal, and who has been an active supporter of the 


4| enterprise from the first, was lately asked why he 


did not bring his cotton to his door by ship. His 
reply was that he was most anxious to do so, but 
that he had to go to the existing market to buy his 
raw material, and that market was Liverpool. At 
Liverpool there are vast storage warehouses, and 
the brokers through whom the cotton is sold are 
situated at Liverpool, and attend the Liverpool Ex- 
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60|canal to within a mile or so of his mill, sup- 


posing it to be in the neighbourhood of the 


2|canal, and in that way might support the great 


Manchester venture. Unfortunately for this view, 
the cotton-spinner requires a variety of descrip- 
tions of cotton in order to carry on _ his 


operations with commercial success, and these 
varieties often come from different geographical 
centres. For one purpose he may require a large 
proportion of one grade, and to mix with it a small 
proportion of another; and it is evident, even if 








he could deal with the grower or the foreign mer- 
chant direct, that he could not get a ship-load of 
each sort required. Now in the Liverpool brokers 
he finds exactly what he wants ready to hand, and 
to Liverpool he is forced to go. It is true that 
brokers might open shop in Manchester, and pro- 
bably it will come to this in course of time. Mean- 
while the ship canal must wait for cotton freights, 
and waiting is what it can least afford to do. 

It is not, however, with the trade of the canal 
that Sir John Harwood’s statement deals so much 
as with the method of construction, and seldom, 
if ever, has a more sweeping accusation been 
brought against the management of an important 
engineering work. Whether these strictures will 
call forth a reply we have yet to see ; one would 
think there would be no doubt on this point 
were it not that so much patience and Christian 
resignation has been shown by some of those im- 
plicated on former occasions. Sir John Harwood 
became connected with the board of the Canal 
Cempany in 1891, when financial assistance was 
pat from the Corporation of Manchester to finish 
the ship canal. At that time it was stated that 
1,700,000/. was required, after the capital powers 
of the company had been exhausted, in order to 
complete the work, these figures being based upon 
an estimate made by Mr. Abernethy. The cor- 
poration, however, .astructed Mr. J. H. Hill, the 
water engineer of the corporation, to prepare an 
independent estimate, and this gentleman gave a 
much larger sum, namely, 2,313,1731., as the pro- 
bable cost of the work. It should be stated, how- 
ever, that Mr. Hill did not take out his own quan- 
tities, but accepted those furnished by the Canal 
Company authorities, this course being m accord- 
ance with his instructions. The result was that the 
corporation obtained from Parliament powers to 
lend to the Canal Company 3,000,000/., although it 
was not expected that the whole sum would 
be required. The Act contained provisions 
which were framed with a view to giving security 
to the corporation that the ratepayers’ money should 
be properly applied, five members of the city 
council being given places on the board. There 
was also a hope, based on stateruents of the canal 
authorities, that a large part of the money would 
be repaid on the completion of the canal, when 
plant would be sold. The corporation representa- 
tives had, however, not been long on the work 
before, according to Sir John Harwood, they 
became ‘‘ very doubtful of the accuracy and suf- 
ficiency of the estimates furnished,” and accord- 
ingly a fresh estimate was got out, and this showed 
an excess of 863,595/. over that previously set 
forth. ‘‘Of this enormous increase,” continues 
Sir John Harwood’s report, ‘‘no satisfactory ex- 
poten has ever yet been received, as it could not 

e possible that this difference should have arisen 
between the date of the two estimates.” It is not 
quite clear from Sir John Harwood’s statement 
why so much surprise should have been felt at 
the undoubtedly great excess in the second esti- 
mate. One would have thought that the corpora- 
tion would have been prepared for such a result 
by the report of their own engineer, which showed, 
if accurate, how little the company’s figures were 
to be depended upon. It is true Mr. - Hill in- 
cluded a sum of 455,000/. for contingencies, but it 
was to have been assumed that the company’s 
estimate contained a sufficient provision under this 
heading. 

We may, however, leave these gross figures and 
proceed to details in which the accusation of mis- 
management is brought to a close issue. The 
corporation directors, as stated, were dissatisfied 
with the way in which the work was being carried 
on. The system pursued was that of administra- 
tion ; and it is noted as strange by Sir John Har- 
wood that the stores and materials were ordered 
by the various agents without public competition. 
Whatever grounds for wonderment Sir John 
Harwood and his colleagues may have had, they 
were certainly borne out by results, if we may 
judge by his figures. A committee was appointed, 
of which Sir John Harwood was chairman, and, in 
the face of much opposition, the old method of 
purchase was abolished, and a system of buying by 
tender was instituted. The stores sub-committee, 
in the course of their duties, made a report on this 
subject, and we cannot do better than quote a 

efromit: ‘‘ The committee venture to think 
it is worthy of special notice that samples were 
taken in all cases from the bulk of the stores in use 
upon the works at the time, and in many instances 
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the successful competitors have tendered to their 
own samples, and are now supplying the goods at 
considerably reduced prices. The difference between 
the prices paid under the contracts which have 
been made, as compared with the prices paid on 
the last preceding accounts, come out in the follow- 
ing percentages : 

Per Cent. 
Leas. 
35 
31 
29 
28 
26 
25 
24 
20 
19 
14 
10 


Metals 

Paints 

Brushes ... 

Brass 

Tools 

Nails 

Boots... ssi 

Oil and grease .. 

Waste 

Bolts _... see 

Tron and steel ... 4 vr os ae 
Average saving, 24 per cent.” 

The figures are sufliciently instructive. Sir John 
Harwood says they have never been impugned. 
Perhaps now they have received the publicity of 
his report those responsible may have something to 
say in mitigation of the censure that must other- 
wise fall on their heads. 

In every case, Sir John Harwood continues, pur- 
chases had been made at reduced rates; and he 
quotes the manufacture of bricks as an example of 
improvement due to the interference of the com- 
mittee. The company made their bricks at a cost, 
according to the agent’s return, of 24s. per thousand, 
and it was said to be quite impossible to reduce 
this price. The committee, however, accepted a 
tender—which was not the lowest—for makiog 
these bricks at 19s. 3d. per thousand, including 
all inspection and staff charges. This was equiva- 
lent to a saving of 20 per cent. It is worthy of 
note that after this tender was accepted the man 
who had previously been making the bricks offered 
to take the contract on the new terms. 

In regard to the large work of construction, we 
are told that matters were no better. This was 
being carried on almost entirely by day work, 
and the committee set themselves to work to let 
it out to contract. Quantities and particulars of 
the work required were got out, and, finally, two 
principal contracts were entered into, one with Mr. 
John Jackson, of London, and one with Mr. C. J. 
Wills. This was in the summer of 1892. Mr. 
Wills had been previously agent and manager for 
the company on the lengths of the canal which 
were included in his contract. The terms of these 
contracts are somewhat curious, and are worth re- 
ferring to in some detail. Several proposals were 
made to Mr. Wills. Sir John Harwood was re- 
quested to see him and endeavour to come to some 
arrangement for carrying out the works. One pro- 
position was that he should be paid a salary and 
commission upon any saving upon the schedule of 
prices, but this arrangement he declined. The 
difficulties will be best explained by a letter ad- 
dressed to the secretary of the company by Mr. 
Wills upon this subject : 

**Trlam, May 21, 1892. 

**Dear Sir,—I have carefully considered the proposal 
made to me yesterday by the Executive Committee, and 
I am quite prepared to enter into a contract with the 
company on the basis suggested by Sir J. J. Harwood 
and by myself, that the work should be in my name, and 
that I should have full and absolute control_of it. I can- 
not get the full amount of work out of the men and make 
the thing a success unless I had it on these terms, for I 
can assure you that even with them in a good position 
under me now I have the greatest difficulty in getting 
them to put the energy and push into the work they would 
have to do under a contractor. I would like to suggest 
that instead of my receiving a salary of 500/. per year, I 
should receive 10 per cent. of the profits monthly, or two- 
monthly, and the remaining 40 per cent. at the completion 
of the work, and that I should place in the hands of the 
company 30002. or 35002. 

“Yours, &c., 


*C. J. WILLS. 
“A, H. Whitworth, Esq.” 


The meaning of Mr. Wills’ proposal, as will be 
gathered, was that he should have one-half of the 
saving made over scheduled prices, and we are in- 
formed that he tendered on the schedule and offered 
the lowest tender sent in in response to public ad- 
vertisement. The arrangement was apparently made 
with Mr. Wills according to his proposal, and the 
result is given as follows: ‘‘ The total amount of 
work executed by Mr. Wills amounted to 461,000/. 
On this a gross profit of about 150,000/. has been 
made, 75,0001. of which will go to Mr. Wills, and 
75,0001. remain as profit to the company.” There 
is no doubt about Mr. Wills’ profit, and we are 





glad to congratulate him upon the success which has 
attended his exceptional skill and unwearied per- 
severance in carrying out the work, but when one 
speaks of profit to the Canal Company, the term 
seems to be receiving a somewhat extended ap- 
plication. However, the figures are valuable 
beyond their present application as showing the 
difference between work carried on by administra- 
tion and by a contractor. We heartily commend 
them to those progressive public bodies which are 
so eager to abolish the ‘‘ useless” contractor in toto. 

Another instance of a somewhat similar nature 
is furnished by the case of the curve of the estuary 
near Runcorn, in which a good deal of difficult 
and uncertain work had still to be performed ; 
indeed, the operations were deemed to be of so 
uncertain a nature that it was not considered prac- 
ticable to obtain a satisfactory tender. Quantities 
were therefore got out, and a schedule of prices 
agreed upon between the engineers and Mr, Jones, 
who had been the agent in charge of the Runcorn 
section, and a sum total of 370,614l. was arrived at 
as the net value of the work to be done on this 
length, known as contract No. 5. After consider- 
able delay, and upon the understanding that he 
should have absolute control, and employ and dis- 
charge such men as he liked, Mr. Jones argeed to 
carry out the work at asalary of 800]. per annnm 
and 25 per cent. upon any profit upon the printed 
schedule. This arrangement commenced on July 1, 
1892. Mr. Jones finished his contract to the 
entire satisfaction of the committee, and made a 
gross profit of 38,0001., a quarter of which (95001. ) 
was for himself, and the remainder (28,5001.) went 
to the company. 

Sir John Harwood also gives some illustrations 
of the way in which the actual expenditure ex- 
ceeded the estimates. Many of the items in making 
up the estimate of 1,700,000/. given in 1891 were 
lump sums for certain works, of which there were 
no particulars, plans, or drawings prepared, and as to 
the sufficiency of which the corporation had no pos- 
sible means of judgment. ‘‘ The various amounts,” 
Sir John continues, ‘‘ had to be taken as correct ; 
in fact we had no reason to doubt their accuracy, 
and we proceeded upon this assumption, but ex- 
perience gave a very different result, and there is 
no doubt we were seriously misled.” 

A sum of 90,0007. had been included in the com- 
pany’s estimate for ‘‘ dock equipment, sheds, &c.;” 
but the committee became so alarmed at the 
enormous demands for equipment that they began 
to investigate the matter more closely, and re- 
quested Mr. Hill to obtain from Mr. Williams the 
particulars of how this sum of 90,000. had been 
made up at the time it was put in. The following 
are the items : 


Sheds, raiJs, and other dock equipment 
Railways ... oe ie os = 
Metalling roads ... 
Twenty 30-cwt. cranes at 
Ten screw moorings at 300/. each 


4501. each ... 


These were the company’s engineer’s figures, and 
the report issued by Mr. Hill, the Corporation 
engineer, enables us to compare them with what 
has been spent. It is there shown that ‘‘up to 
February 10, 1894, a sum of 174,390/. had been ex- 
pended or voted for equipment, and since then there 
had been voted 105,000/., making a total actually 
spent or voted of 279,390/. On February 15, 1894, 
the Traffic, &c., Committee passed a resolution 
adopting a list of requirements for equipment, and 
stating that they were ‘ most urgently required and 
absolutely essential.’ The engineer’s estimate for 
the balance of the items in this list properly 
chargeable to equipment is 168,000/.” 

‘It will be seen,” says Sir John Harwood, re- 
ferring to these figures, ‘‘ that instead of 90,0001. as 
stated in the estimate furnished to us, the figure given 
for ‘equipment’ should have been 447,390/.” There 
is so wide a difference between the figures that one 
can scarcely credit they refer to the same work, 
and in this respect it must be remembered we are 
hearing only one side of the case. It is our duty 
to suspend judgment until those now put on their 
trial have an opportunity to reply. 

Another description of work in which the com- 
pany’s officials are said to have gone hopelessly 
wrong is in the matter of Wigg’s chemical works. 
These works were disturbed by the construction of 
the canal, and, under the Act, certain provisions 
were made for their compensation. The cost of 





carrying out these provisions should, according to 
the company’s statement, have been 5500/., but, as 
a matter of fact, the company had to spend no less 
than 80,0007. in fulfilling the requirements of this 
firm under the Act. One can understand Sir John 
Harwood’s emphatic protest in the light of these 
revelations. He continues, ‘“‘ Just look at the 
work to be done, and then ask yourselves how any- 
body desiring to form a sound estimate of expendi- 
ture could possibly put down 1000/. to do it with. 
We had to work the whole of Wigg’s trade during 
interference by the construction of the canal, erect 
a masonry wharf and lay-by, pumping station and 
pipe track for water supply, and new sidings and 
roads on the works.” 

The Partington coaling tips furnish a no less 
startling instance of inaccurate estimating. With 
the connecting branches, they were to cost 10,000/. 
according to the estimate. They have already cost 
36,000/., and there is yet 10,0001. required to 
complete the scheme. How any one could suppose 
the work could have been carried out for the sum 
said to have been given as an estimate, it passes our 
comprehension to imagine. The details of the works 
already executed are given as follows: Four con- 
crete and masonry coal tips, with wrought-iron 
tipping frames. Four concrete and timber wharves, 
railway connections and siding accommodation, 
hydraulic mains and apparatus and accumulator 
house. Two more tips with connections and ap- 
pliances are postponed for the present. Sir John 
may well ask how those engaged in framing the 
estimates could expect the work to be done at the 
price. Other instances, again, are given in regard 
to dredging. A sum of 2500]. was put down as 
sufficient for a certain work, but it has already 
cost 12,000/., and will want another 10,000/. to 
finish it. 

Then as to the estuary dredging. A sum of 
30,0001. was included in the estimate for dredging 
an approach channel in the estuary at Eastham. 
This channel was to be 4650 ft. long, 300 ft. wide, 
and 20 ft. below Old Dock Sill. The scheme, as 
executed, is a channel 1800 ft. long, 240 ft. wide, 
and 12 ft. below Old Dock Sill. A portion of it 
has been dredged to a depth of 16 ft. for a width of 
110 ft. This modified scheme has involved an 
expenditure of 76,000/., and the channel, we are 
told, is now silting up considerably, so that the 
actual cost will be still greater. 

So far we have dealt with that part of Sir J. 
Harwood’s statement which describes lapses in the 
past, but there is yet a more serious aspect of the 
question from the point of view of the unfortunate 
shareholders. The ‘‘numerous and onerous obliga- 
tions entered into by the Ship Canal Company 
under their various Acts of Parliament” are 
matters to which Sir John Harwood says the atten- 
tion of the corporation was not called ; and the real 
meaning of which has only been brought to light 
now on a request of Sir John’s for a complete list 
of all obligations, undertakings, and engagements 
to which the Ship Canal Company are liable. The 
perusal of these liabilities raises consternation in 
Sir John’s breast. ‘‘They reveal,” he says, ‘a 
state of things which he can only characterise as 
most serious in regard to the future prospects of 
the undertaking. Indeed, the fulfilment of these 
obligations would very largely drain the resources 
even of the Manchester Corporation. One instance 
is now in the law courts, and no one knows when it 
will come out or what it will cost.” 

Sir John Harwood concluded this part of his 
statement by a recapitulation of his charges, which 
we cannot do better than quote : 


‘*The capital originally asked for and subscribed was 
8,000,0007. | Walker’s contract for carrying out the work 
was 6,000,0002. In addition to the share capital there are 
2,407,000/. of first and second debentures issued, which 
stand before the corporation loan of five millions. When 
the company had come to the end of their resources they 
approached the corporation for assistance ; the sum first 
mentioned verbally being less than 1,000,000/. Havin 
committed ourselves to the principle of assisting the Cana 
Company, the amount required from us increased from 
time to time until it reached 3,000,000/., and then, again, 
it grew and grew until, having spent the 3,000,000/., we 
were obliged to find another 2,000,000. I may here 
advert to the attitude now taken up by certain persons 
who were identified with the canal in its earliest stages. 
These people are responsible to a very large extent for 
the present position of things, but some having gone 
away, and others not taking an active part in the matter, 
_ utterly ignore the enormous extra capital that has 
had to be brought in to complete the canal, and they 
speak of it as a magnificent conception and a splendid en- 
~— No doubt it would be a splendid enterprise if it 
had been made for the original capital, and it would be a 
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splendid waterway if it could be kept open without 
spending 40,000/. to 50,0007. per annum for dredging. 
This sum has been stated as necessary for dredging. 
Any effort at economy has been sneered at all through 
the piece.” 

Under these circumstances it is scarcely to be 
wondered at that Sir John Harwood asks to be 
relieved from further responsibility in regard to 
the ship canal ; but here we had better quote his 
own words : 

‘*T have striven faithfully and earnestly in the face of 
much opposition to discharge the duties with which you 
entrusted me. The work of the future is of a very dif- 
ferent character from that in which I have been engaged, 
and in my opinion those appointed to carry it out will 
require to be men with special training in matters to 
which I lay no claim. Under these circumstances I 
think I am entitled to ask to be relieved from further 
responsibility.” 

We fully agree with Sir John Harwood that the 
work yet to be carried out requires a man with a 
special training—in fact, an engineer. It may be 
said that the engineers have brought the ship 
canal to its present pitiable condition, and against 
this we have, unhappily, but little to say ; although 
it is possible those with a full knowledge of the 
case may have something to urge in defence. How- 
ever that may be, we shall not willingly believe that 
a want of professional ability has raised a question 
against English engineering, but certainly it is only 
by competent engineering that it can be remedied. 
Happily there are many in this country capable of 
putting matters right, and it is only to be regretted 
that they have not been consulted more fully and 
have not had larger powersin the past. If we may 
say a word or two for ourselves, the revelations of 
Sir John Harwood come as an exceptional mis- 
fortune. We were struck with the great features 
of the ship canal scheme from the first, and in many 
respects admired the manner in which the work 
was carried out. That -it should have failed so 
lamentably in the most important and necessary 
part of the undertaking—that of finance—is to us 
inexpressibly sad. It may cast a blight over enter- 
prises of this nature, the influence of which will 
be felt for many years to come. 





THE WORK OF HERTZ. 

Tue work of Hertz formed the subject of a dis- 
course by Dr. Oliver Lodge at the Royal Institution 
last Friday. The subject could not possibly have 
been confided to more able or appropriate hands, 
for not only had Dr. Lodge been experimenting in 
electric radiation before Hertz published the ac- 
count of his early researches, but he was one of 
the foremost in impressing upon the English- 
speaking world the importance of the discoveries 
that Hertz had made. It has even been said 
that the news of these discoveries reached Germany 
by way of England, and that Hertz’s appointment 
to the chair of Physics at Bonn was due to the 
enthusiastic admiration with which his work was 
received in this country. His early death, in 
his 37th year, has left a sad gap in the ranks 
of science, but there is no likelihood of his memory 
being forgotten. In speaking of Hertz’s career, Dr. 
Lodge explained that the seed of his discoveries 
had been sown by others, notably by Clerk Maxwell, 
and that Hertz had reaped much from his studies 
of that author. It was by his exertions that Ger- 
many awoke to the connection between light and 
electricity. This, however, was not Hertz’s only dis- 
covery; he had written 18 papers which it would be 
well for the Physical Society to translateand publish. 

There was much known about electric oscillations 
before Hertz took up the subject, but it was he 
who demonstrated the subject experimentally, 
which had not been done before his attempts. 
The simplest method of showing electric oscilla- 
tions is to have two conductors, each bent into a 
circle, and the two placed face to face at a few feet 
distance. If there be a spark gap in each con- 
ductor, and each be connected to a Leyden jar, 
then if one be charged until the spark leaps 
across the gap, electrical oscillations will be set up 
in the other, and will be shown by a spark at its 
gap. But this effect will only be produced when 
the periods of the two conductors are nearly alike. 
If one be lengthened or shortened, a point will soon 
be reached when the induced spark no longer ap- 
pears. The electric surgings in the first do not 
now synchronise with those in the second, and 
hence they have no cumulative effect. When the 
two circuits have the same period they may be com- 
pared to two tuning forks of the same note; if one be 
put in vibration it will set up oscillations in the air 


that will gradually start the second, each succeed- 
ing impulse adding to the swing. But if the forks 
be of notes whose periods do not frequently coin- 
cide, the air waves will waste their energy in first 
oscillating and then retarding the second fork. 

Leyden jars, however, are feeble radiators, and 
need to have their coatings widely separated if con- 
siderable effects are desired. If the coatings be 
placed on separate discs, and be discharged when 
at some distance apart, strong oscillations are ob- 
tained, but only three or four of them. Persistent 
vibrating effect cannot coexist with great power. 

Hertz found that light helped the formation of 
the second spark. If the spark gap was illuminated 
by the first spark, the second one occurred under 
conditions which would otherwise have prevented 
itscreation. He further found that a piece of glass 
interposed in the path of the light greatly reduced 
its effect, while quartz did not do so. Fluor-spar 
has even less effect than quartz. When the second 
spark gap is put in the spectrum of the first spark, 
it is found that it is the ultra-violet rays that are 
most favourable in aiding the genesis of the oscilla- 
tions. Light also aids the discharge of electrified 
bodies in other ways. If asheet of clean zinc be 
negatively charged, and connected to a gold leaf 
electroscope, the diffusion of its charge into the air 
will be slow. But if a strong beam of light be 
turned upon it, the leaves of the electroscope will 
immediately begin to fall at a very appreciable 
rate ; if the beam be removed, the leaves will resume 
their stationary attitude. If the zinc be positive, 
it makes but little difference if the beam be em- 
ployed or not ; in any case glass lenses must not be 
used in the lantern. 

There are many means by which electric radia- 
tion may be detected, but in his lecture Professor 
Oliver Lodge confined himself principally to the 
microphonic variety. He showed a 100-volt 
lighting circuit broken between two pieces of 
carbon barely in contact. When a neighbouring 
conductor was discharged, the induced surgings 
made a spark across the gap, and thus gave 
rise to an arc that persisted. When the con- 
tact was composed of substances that would 
cohere on the passage of a spark, a very delicate 
detection of Hertz radiations was produced. For 
instance, if an electric circuit containing a battery 
and a galvanometer be broken by the imperfect 
contact of two pieces of oxidisible metal, such as 
iron, there will be no current. But if one of the 
well-known electric gas lighters be worked within a 
considerable distance, the radiations will send a 
spark across the contact, causing the two metals to 
cohere, and complete the circuit, as will be shown 
by the sudden swing of the galvanometer. The 
radiation comes out through the ebonite handle 
of the lighter, and not through its metal stem. This 
may be shown by wrapping the ebonite in tinfoil, 
when the action ceases until a piece, the size of a 
shilling or so, is torn in the tinfoil to allow the 
radiations to get out. The coherer apparatus is so 
sensitive that it may be put in action by the dis- 
charge of a sphere at a distance of 60 yards. 

Another form of this detector is a tube of metal 
filings. This is sensitive to short waves, but not to 
long ones ; for instance, it doesnot respond to the 
working of a Voss machine, but is set in action by 
the spark from highly polished knobs. When 
surging takes place there is electric welding or 
cohesion of the filings, and this persists until it 
is broken by mechanical vibration. If the entire 
circuit be inclosed in a copper box, electric surgings 
cannot be set up, provided the box shuts tightly. 
A hole will enable them to get in, particularly if 
a piece of insulated wire be passed through it. 
This is particularly true if the light of the first 
spark falls on the hole. By putting the coherer in 
an open-ended copper box, the phenomenon of 
reflection of radiated waves can be shown. A 
copper plate held at an angle of about 45 deg. to a 
line joining the mouth of the box and the sphere 
that gives the spark, will reflect the rays into the 
box. A glass plate does this only in a slight degree. 
A prism of paraffin will exhibit the phenomenon 
both by reflection from its surface, and by refraction 
in its substance. A grid of wires will act like a 
Nicol prism, and will distinguish between vertical 
and horizontal vibrations of the ether. 








THE WEATHER OF MAY, 1894. 
Porticat descriptions of May apply to the month 
in its splendid phases, and lead us to forget that it 





has often features far from prepossessing. Hence 


agriculturists are disposed to regard it as the most 
treacherous month of the year. Two or three 
sharp frosts, a spell of easterly winds, or a con- 
tinuance of chilling rain, are capable of doing irre- 
parable damage in May. The more precocious the 
season, the greater is the risk of damage if the 
weather should in this month take an unpropitious 
turn. Before the new style of reckoning dates, 
the first 11 days belonged to April, and this change 
considerably detracted from the merits of May 
weather ; for, as it is, the latter part of the month 
is a great improvement usually on the first portion, 
and the early part of June would add to its charms. 
The early days of May are often cold and chilly, 
detrimental to flowers and fruit blossoms; but, 
after ‘‘Maedler’s cold days,” 11th to 14th, the rise 
of temperature is usually very perceptible. Hence 
the poet’s question : 
‘* Ts she not sprung from April’s wayward race, 
The sickly daughter of the unripen’d year, 
With showers and sunshine in her fickle eyes, 
And hollow smiles proclaiming trech’rous peace, 
With blushes, harbouring in their dim disguise 
The blast that riots on the spring’s increase ?” 
This applies very closely to the month just de- 
parted. Frequent rainy days, with showers of hail, 
bleak polar winds, cold ungenial air, no great heats 
by day, occasional frosts at night, even snow in 
places. Grass and trees have benefited by the 
rains ; and a cold windy May is deemed favourable 
to growing crops, especially corn. Agriculturists 
are at this season anxious and expectant of the 
results of their labours. 
‘* Be gracious, for Heaven! now laborious man 
Has done his part. Ye fostering breezes, blow ! 
Ye softening dew, ye tender showers, descend ; 
And temper all, thou world-reviving Sun, 
Into the perfect year !” 
The mean pressure and temperature of the air at 
extreme positions of the British Islands, to which 
the Isle of Man is central, were as follows: 








| | 
Mean Difference | Mean | Difference 
Position. Pressure. | from Normal.) —? | from Normal. 
in. in. | deg. | deg. 
North --| 2093 | aboveO.02 | 45 below 2 
South ..| 29.98 below 02, 51 | 4» 8 
West | 80.00 above .05 | 61 | nil 
East 29.90 below .06 49 | below 2 
Central 29.97 above .02 | 49 | “ 2 








The distribution of rain in frequency and quan- 
tity may be roughly inferred from the following 
results : 





Places. | | Difference 





' 

Rainy Days. Amount. from Normal. 

} in. in. 
Sumburgh .. 24 2.32 more 0.60 
Scilly .. as 17 1.98 | » O25 
Valentia 21 2.95 | less 0.25 
Yarmouth .. 22 2.84 | more 0,98 


In the north and east there has been excess of 
rain, in the west and south a seasonable fall. The 
daily general directions of the winds over these 
islands give a resultant from N.N.W., or from 
N.W. when the estimated strength is taken into the 
computation, or from an intermediate direction as 
indicated by the mean distribution of barome- 
trical pressure. The mean temperature of the air 
at 8 a.mM., Greenwich time, for the entire area of 
these islands at sea level, was 49 deg. on the Ist, 
45 deg. on the 4th, 51 deg. on the 15th, 42 deg. on 
the 20th, 52 deg. on the 25th, 46.5 deg. on the 28th, 
50 deg. on the 31st; and the fluctuations between 
these points were very irregular, but not impor- 
tant. The highest temperature, 72 deg., was re- 
ported at Southampton on the 25th ; the lowest, 
24 deg., at Braemar on the 20th. During a gale 
on the North Sea on the 3rd and 4th, hail, sleet, or 
snow fell in many parts of Scotland. Frosts about 
the 19th to 24th were destructive of potatoes and 
strawberries, and injurious to all aden veget- 
ables. On the 15th, 1.15 in. of rain was measured 
at Holyhead, 1.07 in. at Pembroke; on the 17th, 
1.37 in. at North Foreland, and 1.19 in. next day 
at the same place. Atmospherical pressure varied 
between 30.6 in. on the Ist and 29.35 in, on the 
6th. The winds were in the N.W. quarter till the 
7th, in S.W. till the 12th, 8.E. till the 15th, N.E. 
till the 23rd, northerly till the 3lst. Reckoning by 
the weather notations, clear fine days ranged 
between 12 in the west and 5 in the north ; over- 
cast, dull days between 15 in the north and 9 in 








the west districts. A characteristic of May is less 
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and less cloud as the day progresses, and this is 
peculiar to May of allthe months. This year May 
must have lost this peculiarity, as the rains were 
frequent at midday. Usually May is, as a conse- 
quence, the month of greatest sunshine. Storno- 
way had 215 hours, Scilly 254, Valentia 212, Cam- 
bridge 185 hours of sunshine, about the normal 
duration. During the five weeks ending June 2 
the duration of bright sunshine, estimated in per- 
centage of its possible amount, was, for the United 


Kingdom, 37, Channel Isles 47, south-west Eng-|~ 


land 42, south England 40, south Ireland 39, west 
Scotland 38, east England 37, north Ireland 36, 
north Scotland 35, east Scotland 34, north-east, 
north-west, and central England, 33. 

The Shipping Gazette of the 24th said, ‘‘at 
present it does not fall within the province of the 
different weather bureaux to forecast such cold 
spells as that which has been causing so much loss 
and discomfort, nor can they tell us how long such 
unpleasant weather is likely to continue. There 
is a very pressing need for some advance in the 
direction of long period forecast, and we should 
much like to see an effort made in this direction 
in our own country. At times such forecasts 
might probably be attempted, but, of course, there 
are periods in our changeable climate when suc- 
cess could not be reasonably expected.” 

The experiment of telegraphing weather fore- 
casts to postal offices in the rural districts for exhi- 
bition during time of harvest, made tentatively last 
year, is to be repeated ; the counties of Cambridge, 
Somerset, Carnarvon, East Riding of Yorkshire, 
Haddington, and Ayr are to be the localities of 
operation, at such periods as will suit the hay and 
corn harvest. 





THE EUROPEAN OOMMISSION OF 
THE DANUBE. 

AxourT a year ago, on page 802 of our fifty-fifth 
volume, we gave a description of the plans that 
had been got out for the improvement of the 
Danube, and of the works that were then being 
vigorously carried out. Our account dealt with 
the part of the river between Moldova and Iron 
Gates, and did not touch the portion in the flatter 
country below. A European Commission had com- 
menced operations there in 1857, and having 
effected a great improvement by the reduction of 
the bar, it extended its work higher with the most 
gratifying results. It was in 1861 the provisional 
piers of Sulina were completed, by which the depth 
over the bar of the entrance was increased from 
9 ft. in 1858 to 174 ft. without the aid of dredging. 
In 1873, thanks to the consolidation of the piers, 
and to the prolongation of the south pier, the depth 
of the entrance channel increased to 204 ft., which 
depth has been maintained up to the present time. 

The most important of the river works in the 
Lower Danube is the long cutting in the Sulina 
branch, between the 8th and 18th mile-posts, which 
was inaugurated on May 17, 1894, under the auspices 
of H.M. the King of Roumania. The general cor- 
rection of the river below Tsaktcha, at the head of 
the delta, has been effected by regulating its width 
by the construction of groynes, longitudinal dykes, 
and revetments in all places where the width of the 
river was abnormal; and by the suppression of 
sharp bends, in order to facilitate the passing of the 
large steamers which have been trading to the Black 
Sea since the opening of the Suez Canal in 1869. 

In 1868-69 the first cutting between the 23rd and 
24th mile-posts was dredged, and since that time 
six cuttings have been opened time after time to 
the navigation. The excavation of the seven cut- 
tings, which have a total length of 8} miles, involv- 
ing the dredging of 134 million cubic yards of 
alluvium, has gi sate re 19 sharp and difficult 
bends, and has shortened the Sulina branch by 
7 nautical miles, that is to say, from 45 miles 
in 1868 to 38 miles at the present time. 

At the beginning of the river works, the mini- 
mum depth on several shoals between the town of 
Tsaktcha and Sulina, was only 8 ft. Up to 1889 
this depth was gradually increased to 16 ft., which 
is at present the minimum depth at the lowest low 
water between Galatz and the sea. Asa further 


were begun, the tonnage of ships which left the 
river was only 344,000 registered tons, and the 
average tonnage 137 registered tons. Last year the 
average tonnage had risen to 1300 registered tons, 
and the tonnage of ships which left the river by the 
Sulina Mouth was 1,890,000 registered tons, being 
more than fivefold the tonnage of 1858, 

Comparison of British and Foreign Skipping cleared from 
the Sulina en of the ae in 1858 (before aS Sea 
and River Works were commenced) and 1893. 


| 1858, 1898. 


Number of | 
Number of 


Vessels. 


= 
$a 
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| 4 Aa 
oe | eed 
British .. .., 244 | 48,823! 180 905 | 1,287,762 | 1420 
Flags of 14 other | | 
Nations.. ..| 2264 | 300,177. 183 896 605,744 676 


Rosina a 
344,000 137 1801 | 1,893,506 | 1050 


Vessels. 


| a8 | 





Total ..| 2508 


Norg.—-The export of grain from Roumania through Sulina 
during 1893 exceeded 14,000,000 quarters, of which maize (Indian 
corn) contributed 50 per cent, wheat 30 per cent., and oats 14 per 
cent. Inthe same year the import of coal from Great Britain 
amounted to 290,000 tous. 

Before the improvements, the cost of lightening 
at the Sulina Mouth, for reloading in the roadstead, 
was 8s. per ton, and the same sum was paid during 
low water in the river for lightening over the shoals 
of the Sulina branch. At the present time the 
Commission only levies a tax of 1s. per registered 
ton for steamers of over 1000 tons loading in the 
pert of Sulina, and 1s. 7d. per ton for the same 
class of vessels loading up river. These results, 
which in reality extend the port of Sulina to 
Braila, situated at the head of the navigable channel 
for sea-going steamers, 100 miles from the sea, are 
very remarkable, but there still remain other im- 
portant works to be executed to satisfy the ever- 
increasing wants of the large merchant steamers of 
to-day. In order, therefore, to give still further 
facilities to the navigators of the lower Danube, the 
Commission has already started an eighth cutting, 
between the 3lst and 37th mile-posts, and has re- 
solved on trying to obtain an additional depth of 
from 3 ft. to 4 ft. at the Sulina Mouth by periodical 
dredging. All the works described have been 
designed and executed under the direction of Sir 
Charles A. Hartley, K.C.M.G., the engineer-in- 
chief, and present consulting engineer of the Euro- 

ean Commission of the Danube; Mr. C. Kiihl, 

. Inst. C.E., having been in charge as resident 
engineer since 1872.* 





THE GENERAL ELECTRIC COMPANY. 

THE General Electric Company, of Boston and 
New York, but having district branches in the 
principal cities of the United States, is probably 
the largest combination for the development of 


electric enterprise which exists at the present day. | 


It is a combination of the interests of the Thomson- 


Houston Company, of Boston, and the Edison Com- 
pany, of New York, which, from comparatively 
small beginnings, employing respectively 45 and 
100 hands, has developed into the present gigantic 
concern, utilising 97 separate buildings, having a 
floor area of over 1,150,000 square feet, and em- 
ploying nearly 8000 hands. The works of the 
company at Lynn (Massachusetts) consist of 19 
buildings, having an available floor space of 463,767 
square feet, and employing 3380 hands. At 
Schenectady (New York) the works are composed 
of 54 buildings, covering an area of 536,000 square 
feet, and in which 3227 hands are employed ; and 
at Harrison (New Jersey), where all the lamps are 
made, there is a factory of 24 buildings, covering 
154,000 square feet, and giving work to 1044 
employés. 

With the exception of telegraphy and telephony, 
there is not any application of electric science which 
does not find its department in the works of this 
interesting company, and at the recent World’s 
Fair Exhibition at Chicago it is safe to say that 
there was no other exhibit of any one enterprise 
which, for extensiveness and importance, could be 
compared with that of the General Electric Com- 
pany. In the Electricity Building alone they occu- 
pied something like half the area, exhibiting a 
magnificent collection of dynamos, electric motors, 
electric lighting plant under both are and incan- 
descence systems, electric tram-cars, locomotives, 
electric cranes, mining machinery, elevators, heat- 
ing and cooking apparatus, search-lights, trans- 
formers, measuring instruments, &c. In the 
Machinery Hall they showed a splendid series of 
powerful dynamos, both with direct and belt driving 
steam engines, distributing power and light to 
different departments in the Exhibition. The 
intramural railway, which has already been de- 
scribed in these columns,* was constructed by the 
same company and worked under their direction, 
and in which no less than 3500 horse-power was 
utilised, and a double line of railway nearly 34 miles 
long was worked from a generating station through 
some 7 miles of circuit. The electric launchest 
which formed so attractive a feature on the lagoons 
were equipped and worked by the General Electric 
Company, and the ‘‘moving sidewalk” on the 
pier was also run with their motors, deriving cur- 
rent from dynamos of their construction. The 
Edison system for lighting the Electricity Building 
and the electric fountains in the central basin in- 
volved a plant of 3500 horse-power, and in the 
centre of the Electricity Building was a tower made 
up of no less than 4000 incandescence lamps. The 
great Manufactures Building (the largest building 
in the world) was lighted exclusively with Thom- 
son-Houston lamps, the generating plant for which 
was situated in the Machinery Annexe, about half 
a mile away. 

The system of arc lighting adopted by the General 
Electric Company is the well-known Thomson- 
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Houston system, the invention of Professor Elihu 
Thomson and E, J. Houston. It was described in 


TET : aes _- | this journal} some years ago, and was the system 
si Who cg mothe thay ~seto b Bcabign y- bn ogee adopted for lighting the Inventions Exhibition and 
be found in the January and February numbers, 1993, of | the American and Italian Exhibitions at Earl’s 
attained, a depth which coincides with the season | Annales des Ponts et Chaussées, and in a separate volume | Court, when Messrs. Laing, Wharton, and Down 
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Bad asides hes Pr. rad of ‘the lower Y’Embouchure du Danube et du Bras de Soulina, 1857- 
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result of the cutting which has just been inau- 
gurated, it is hoped that the depth of 204 ft., at 
ordinary summer level of the river, will soon be 





* See ENGINEERING, vol. lv., page 828, 
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were the electricians. Fig. 1, page 748, is a 
view of the more recent form of the Thomson- 
Houston machine, which differs in external ap- 
pearance very little from the earlier machine, which 
was described some years ago, and it still main- 
tains its very high position as one of the most per- 
fectly self-regulating dynamos that have come into 
the market. The armature of the present form is, 
however, entirely different, being a ring-wound arma- 
ture, as that of Gramme, whereas that of the earlier 
type was a drum armature, but the general spherical 
form has been preserved in both. The two forms 
are shown in Figs. 2 and 3. Fig. 2 shows the 
original spherical armature of Thomson and Hous- 
ton; it was wound drum-fashion with three wires, 
which all united at that end of the axis which was 
most remote from the commutator; the coils 
were wound on to a core which was built up of alter- 
nate laminge of sheet iron and paper, so as to avoid 
‘eddy currents,” and the coiling was so arranged 
that the average distances of each coil from the 
core were practically equal. The free ends of these 
coils were connected to the three sectors of the 
commutator, by being carried through the arma- 
ture shaft to which it was attached. 

Fig. 3 is a view of the present Thomson- Houston 
armature. This armature consists of an annular 
laminated iron core which carries 30 D-shaped 
coils which are slipped on to it, one after the other 
(a portion of the core being removable to enable 
this to be done). The coils are arranged to form 
three sets of 10 coils each, which are connected 
respectively with the three parts of the commu- 
tator. Fig. 4, on the opposite page, is a diagram 
showing the arrangement of the connection at the 
two ends of the armature. 

We illustrate in Fig. 5 one of the most recent 
productions of the General Electric Company. 
This is a very compact and complete direct-driven 
generator, entirely self-contained, and especially 
adapted for situations in which space and position 
are restricted, suchas in marine installations. The 
main shafts of the engine, and of the armature, 
are one and the same, the dynamo and engine 
being bolted on to the same bedplate, so as to be co- 
axial, The generator consists of a drum armature 
running in a quadripolar field, the coils of which 
are compound wound, and it regulates itself auto- 
matically within 2 per cent. over the entire range 
from no load to full load. The commutators are 
cross-connected, so that only two brushes 90 deg. 
apart are required. The apparatus we illustrate is 
of the size known as the M.P. 4 machine, being a 
multipolar generator, with an output capacity of 
4 kilowatts. The following Table gives the capa- 
cities and other particulars of the sizes of this type 
which are constructed by the General Electric 
Company. The dimensions of the apparatus we 
illustrate are given in the first column: 


Output Capacity. Kilowatts) 4 | 8 | 15 | 30 | 50 














Bis Bassas SSS a sas Ne 
Capacity in 16 candle-powe 

LT SR aR cio 132 | 250} 500| 825 
Revolutions per minute ., 800 550 | 550 | 500 450 
Weight of apparatus com-, | | 

plete .. ee ee lb., 900 2700 | 3600 | 7130 | 10,000 
Length over all .. in.| 40 | 62 73 85 
Widsie ss. ep: ee sap fo) Se ee 
eg a ee ee 43}! 46 | 65 

| | 
NOTES. 


Bu tiet-Proor SHIELDS. 

THE experiment of Herr Dowe at the Alhambra 
(see page 726 ante) gave rise to a letter addressed 
to the press by Mr. Hiram Maxim, who offered 
to show, at the works of the Maxim-Nordenfelt 
Gun Company, a bullet-proof cuirass or shield 
which he had made in a few hours. At the time 
appointed, last Friday afternoon, several hundred 
spectators had gathered at the works, including 
many officers from Chatham, Woolwich, and Alder- 
shot. The cuirass measured 16 in. by 13 in. by 
1}in., and weighed 8} lb.; it effectually turned 
two rounds of service cordite ammunition fired 
from a Lee-Metford rifle. Mr. Maxim then handed 
it over to the secretary of the Westminster Aqua- 
rium, who had purchased it, and the secret of its 
construction, for the advertised price of 7s. 6d. A 
second cuirass was then produced, about the same 
area, but only about } in. thick, and this proved 
to be a plate of nickel steel wrapped in leather 
cloth. In a jocose speech, Mr. Maxim admitted 
that his secret stood revealed, and he further 
asseverated that no shield, of practicable dimensions, 
could turn a modern rifle bullet unless it contained 








steel. The thickness of the first cuirass arose 
from the edges being bent up to prevent the 
splashes of lead getting out at the sides. He did 
not explain whether the plate was hardened, or 
how much nickel it contained (see page 754), but he 
showed that the bullets easily penetrated a thicker 
plate of soft steel. A good deal of dissatisfaction 
was expressed by the audience at the way they 
had been treated. Mr. Maxim’s manner showed 
that his chief object in inviting them had been to 
exhibit" a battery of guns just completed for the 
Sultan of Turkey, and that the cuirass was a bait 
to draw the crowd down to Erith. Further, no 
doubt many felt annoyed that they also had 
not recognised the fact that Herr Dowe’s cuirass 
was no lighter than a plate of steel of similar re- 
sisting qualities. A proposition to encase the 
soldier in }-in. steel armour would have been re- 
ceived with ridicule, while the offer of a pad of 
equal weight had obtained serious recognition from 
high military authorities. Both Herr Dowe and 
Captain Leon Martin have since written to the 
papers asserting most positively that their cuirass 
does not contain a particle of steel or iron. It 
seems to us a matter of little importance of what 
it is made if it weighs as much or more than asteel 
plate of equal resistance. If bullet-proof screens 
are to be used to protect artillery from the fire of 
marksmen, and to enable guns and horses to be 
pushed nearer to the front—they are evidently out 
of the question for infantry—no substance more 
durable or easy to handle can be found than steel 
plates. Unfortunately there is nothing occult 
about them, and that is why Mr. Maxim’s audience 
were so disappointed ; they went to see a mystery, 
and felt like Columbus’s friends when he balanced 
the egg. It was well for him that they came from 
a social stratum in which self-restraint is habitually 
exercised. 


Intanpd NAVIGATION. 

Interest having been quickened in inland naviga- 
tion in this and other countries, the proceedings of 
the International Congress to be held this year at The 
Hague will be studied even more closely than those 
of the former meetings, especially in view of the con- 
cession made, largely by the effort of Mr. L. F. 
Vernon-Harcourt,* to print the proceedings in 
English as well as in French and German. The 
Congress, which met at Paris in 1892, in Manchester 
in 1890, and in other European centres prior to 
that date, will open on July 23, at the Academy of 
Fine Arts, at The Hague, and continue for six days. 
While the primary object is the discussion of sub- 
jects of present-day importance, several excursions 
will be made, including one to the Zuyder Zee, and 
to works at the mouth of the Meuse. There are 
four sections, the first dealing with the construction 
of canals and harbours, the second with technical 
treatment, the third with commercial treatment and 
economical questions, and the fourth with navigable 
rivers and their improvement. On the subjects 
to be discussed, preparatory reports are to be pre- 
pared to serve as a basis for debate. In the first- 
named section the dimensions and conditions of 
canals suitable for high-speed steamers will be 
the principal topic, the questions set down having 
reference to the forms and dimensions of the canals 
which will permit a boat of a given immersed 
section attaining a desired speed with the least 
tractional effort ; depth, radius of curves, and the 
best construction for the protection of slopes and 
bermes. The second question put down for dis- 
cussion embraces every phase of the problem as to 
which system of power and plant is desirable. In 
the second section of the Congress the means for 
preventing and breaking up ice blocks comes first, 
while the second place is given to the consideration 
of a subject which is of growing interest—canal 
traction and propulsion. -~Not only the progress 
in developing methods of traction, but the in- 
fluence of the boat model is to be considered, as 
well as the speed necessary and attainable. The 
third or commercial section takes cognisance of 
tolls, classification, traffic returns, the desirability 
of extra charges for movement of locks, dams, 
bridges, and for night service, and the exemption 
or reduction of rates for boats returning empty. 
The fourth section deals with two questions— 
the relations between the configuration of rivers 
and the depths of their channels, and with the 
regulation of rivers at low water, in which latter 
the subject of weirs has special reference. 
Various engineers— French, German, Belgian, 


* See ENGINEERING, pages 492 and 717 ante. 





Russian, and Dutch—have been appointed to re- 
port on several phases of these questions ; but in 
no case is a British engineer named. This, how- 
ever, need not affect the importance of the con- 
ference for engineers in this country, for foreign 
practice must have suggestions for us in all branches, 
and not least in inland navigation. Great advan- 
tage, however, would have been derived by all if 
American engineers had been included amongst the 
reporters. 


THe Economy oF THE Forty-Eicut Hours Werk. 
Naturally the report by Mr. William Mather, 
M.P., on the year’s working under the 48-hours 
week at the works of his firm, Messrs. Mather 
and Platt,* has prompted much discussion ; but 
little argument that is satisfying has been urged 
against the report. The problem is one of great 
difficulty, and can only be solved by careful and 
exhaustive experiment in practical working ; while 
in the controversy the tendency has been to pro- 
duce over-confidently dogmatic generalities and 
assumptions against actual experience. It does not 
follow that because a statement is difficult of con- 
ception it cannot be accurate—a point evidently 
forgotten by some of those who speak with- 
out having tried the 48-hours week. Further, 
a mistake has been made in assuming that suc- 
cess in one works necessarily implies success in 
others. For ourselves we admit a difficulty 
in understanding how machinery of itself can 
produce the same work in 48 as it has previously 
done in 53 hours ; but admittedly greater vigilance 
and a promptitude in changing jobs may increase 
the efficiency of a machine tool. This vigilance 
must be enhanced by men being more alert, parti- 
cularly in the morning after breakfast before start- 
ing, as under the new conditions. Again, aman may 
be able to attend more than one machine, unless 
the trade unions continue to object to this practice, 
common in the United States. But this point de- 
pends largely on the proportion of machine to manual 
labour, a point on which Mr. Mather has not dwelt. 
The proportion in such a well-equipped works must 
be considerable. The fact, however, remains that 
Messrs. Mather and Platt are satisfied with the 
results obtained by the 48 as against the 53 hour 
week, and if they get greater work from their men 
commensurate with the wage paid, then other firms 
may do well to thoroughly test the question. The 
argument that the result was made primarily for 
— reasons, is unworthy consideration, but 
. Mather has metit by intimating his desire not to 
seek re-election to Parliament. The examination 
into the production of the Salford works is an 
important consideration, for clearly, if the firm are 
dependent on specialities, not only is a good market 
assured, but the mechanical proportion of the work 
should be much greater. On this point Mr. Mather 
states that both at home and abroad they have to 
face great competition, and that ‘‘95 per cent. of 
all the production of the firm is subject to the most 
stringent competition.” A statement could not 
be more positive. As to the possibility of more 
economy in machinery being introduced during 
the year of trial, the firm state, and not without 
reason, that in past years ‘‘few men have had 
greater reason to work out to the finest point the 
making of profit solely out of the utmost vigilance 
in details and the constant care of little things.” 
One point not touched upon by Mr. Mather in his 
reply is the overtime question. Nothing is more 
inefficient than overtime, and if in the past years of 
comparison there was much of this, and none in 
the year of trial of the 48-hours week, then some 
allowance would have to be made against the latter. 
As to this point we should like some information, 
for we quite agree with him that only actual results 
are helpful to the solution of the problem, since they 
are immeasurably superior to ‘‘mere figures of 
speech and prophecies of imaginary calamities.” 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 1, 1894, 

UNFAVOURABLE conditions exist in the iron trade, 
The miners’ strike continues, and fuel is very scarce at 
many points. Anthracite production has increased 
from 600,000 tons to nearly 1,000,000 tons per week. 
The mountain regions, which average 250,000 tons soft 
coal per week, are sending 110,000 tons. Vigorous 
efforts are being made to arrange terms with miners. 
Violence is threatened certain railroads carrying coal. 
The iron tron trade is dull, prices weak ; new enter- 
prises are not undertaken. The tariff question is 








* See ENGINEERING, page 423 ante, 
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unsettled, and obstacles to its easy passage seem to 
multiply. The railroad companies are buying next to 
nothing, but trolley line construction is helping one 
or two branches somewhat. Furnaces are being 
banked, mill output reduced, yet consumers do not 
betray apy anxiety. The smaller manufacturing 
establishments are not crowded. The apathy is 
general, There isan apparent abundance of money, 
but no demand for it. Capitalists and manufacturers 
appear determined to let the legislators reach conclu- 
sions before they will venture out of their retirement, 





NUTS. 
To THE Epiror or ENGINEERING. 

Srr,—Seeing so frequently in general engineers’ shops 
the great waste of time due to using spanners which do not 
properly fit their nuts, and the still greater waste of time 
and material in filing spanners larger or closing them in, I 
would be much obliged by some of your readers giving a 
table of what they consider to be the standard size across 
the flats of square and hexagon nuts, finished and rough ; 
stating at the same time if ** black” nuts are made small 
enough to enter the standard size spanner, or if they are 
made large enough to allow for being tooled down to 
standard size. 

I have the Whitworth and Sellar’s sizes, but find that 
very few people make their nuts as large as these standards. 
Also what clearance is allowed between nut and spanner. 

Yours truly, 
M. R. 








. THE MAXIM CUIRASS. 
To THE Eprror or ENGINEERING. 

Srr,—As there has been so much in the papers during 
the last week goog me and my cuirass, I think it is 
nothing more than right that I should give my friends 
connected with the scientific world a few facts relating to 
the affair. 

During the past few months a great deal has appeared 
in the English press concerning a new “ bullet-proof 
cloth,” or a ‘‘ bullet-proof coat,” which had been invented 
by a German tailor. A couple of showmen brought the 
German and his alleged invention to England for the 
purpose of exhibition before the British public. The 
device, however, instead of being a bullet-proof cloth, was, 
in my opinion, simply a piece of armour- plate sewn up ina 

. Had it been brought and exhibited at a music-hall as 
a clever juggling trick, it might have been highly amusing 
to the unscientific who are not acquainted with the laws of 
dynamics, but they were not content to exhibit the thing 
in its legitimate sphere ; they entered the realm of science, 
claimed that it was a new scientific discovery, and suc- 
ceeded in getting some of the best men, from His Royal 
Highness the Commander-in-Chief, down—to see their 
experiments. The great number of high officials and 
scientific and technical men who went to see it, and the 
publicity that was given to it by the press, brought it 
before everybody, and the claim set forth was an open 
challenge to me as much as to any other scientific man in 
England. I saw the trick at once, and claimed that I 
had something better and gps the secret of 
which I would sell for 7s. 6d. cash, and that the 
substance which I proposed to use was a compound of 
organic and inorganic matter. This was set forth ina 
letter which I wrote to the newspapers, and I offered to 
show my alleged invention and to sell the secret ona 
certain day. On that occasion, the London terminus of 
the railway that runs to Erith was simply overwhelmed 
with people wishing to go to Erith, and the number that 
went was only limited by the transportation facilities that 
the railway was able to offer. Many went to towns near 
Erith and walked across country. Some of my friends 
who were on the train, have informed me that every one 
was talking about it, saying that Mr. Maxim was a very 
clever man, that he had probably made a very marvellous 
invention, and that ironclads would likely go out of use. 
because he probably had some very light bullet-proof 
cloth that would resist all kinds of shots, even large 
guns. One gentleman was anxious to have a complete 
suit off Mr. Maxim’s new cloth to wear under evening 
dress, so that he could stand up and be shot at from all 
sides with a military rifle te amuse his friends. I must 
confess I had not the remotest idea that my 7s. 6d. cash 
secret would be taken in such dead earnest. 

The crowd that assembled at Erith was so great and 
so unruly that it was impossible to conduct the experi- 
ments in anything like a satisfactory manner, and not- 
withstanding that I had a considerable number of men to 
assist me, the crowd broke down all barriers, mounting 
my table, and swarming over everything. I had pro- 
vided myself with scales and a 2-ft. rule, and I asked the 
gentlemen to stand back and allow me toshow them what 
my cuirass measured and how muchiit weighed. I said I 
had agreed to make something «vhich would beat Herr 
Dowe’s cuirass, and to employ certain organic and in- 
organic substances, and I had found that the most suit- 
able inorganic substances were iron and nickel, and for 
the organic substance a small percentage of carbon. 
When, however, they found out that my cuirass was 
nothing but a steel plate in a bag, that the process of 
manufacture which I described to them was nothing but 
the process of steel-making, they were exceedingly in- 
dignant, and about 100 of them, headed by a very 

mpous officer, who had come down with two orderlies, 

eft ina t huff. They were perfectly furious, and said 
they had been sold. About 600 remained behind, and a 
large number of shots were fired at the a had 
a larger protected area for its weight than Herr Dowe 
has ever shown. It was simply a piece of very fine 
highly tempered steel jin. thick. wo shields were 





aon, one sewn up in a bag and the other covered with 
felt. 

At Herr Dowe’s demonstration on the night of. the 5th 
inst. to prove that his cuirass was all that he claimed for 
it, the area actually fired at was about 8 in. by 11 in., and 
it was claimed that the weight was 11} lb. They, how- 
ever, would not submit to the 2-ft. rule and scales. 

We are now able to provide armour-plates for the 
Maxim guns which will stop the small-bore projectile, 
and which weigh 7 lb. to the square foot, and this I think 
all scientific men would be willing to back against all 
other substances, weight for weight. ; 

I hear from Germany, on pretty good authority, that 
Herr Dowe’s armour-plate is a piece of very hard alumi- 
nium bronze, but this, as we all know, is never quite as 
strong as good steel. The amount of abuse which I have 
received for giving away this little trick is simply wonder- 
ful. Had I been a pirate and sunk half the ships on the 
Thames it could not have been worse. 

Yours truly, 
Hiram 8. Maxim, 

June 6, 1894. 








THE POHLE AIR LIFT PUMP. 
To THE EpiTor oF ENGINEERING. 

Sir,—In to-day’s ENGINEERING, page 723, you refer to 
the Pohlé air lift pump for liquids, and say it is claimed 
that the total efficiency of the system at times reaches to 
90 per cent. : 

an you kindly say what this is 90 per cent. of, or 
what relation the effective work of the apparatus bears 
to the power employed ? ; : 

There are, I know, circumstances under which air can 
be advantageously used, ¢.g., for lifting and conveying 
grain, but the Mechanic’s Magazine of 1847 contains a 
rather warm correspondence as to Adcock’s spray pump, 
which was a somewhat similar arrangement to Pohlé’s, 
and, apparently, Adcock did not successfully meet the 
adverse statements of his critics, e g., page 256, that ‘‘the 
spray pump required 13 times as much power as a common 
pump.” 

, Yours faithfully, 


London, June 1, 1894. 

[The Pohlé air pump is very largely used in America. 
At Newark, New Jersey, several million gallons a day 
are being raised by it. In Georgetown, Colorado, a 
mining company is raising water by it by a series of lifts 
to 250 ft., and in many other towns it is in popular use. 
Steps are being taken to introduce it into this country, 
and then we shall possibly learn more exact particulars 
of its economical performance.—Ep. E.] 


DELTA, 





THE INTERNATIONAL INLAND NAVIGA- 
TION CONGRESS. 
To THE EpiTor oF ENGINEERING. 

Srr,—I see it announced in your columns that the Pro- 
ceedings of the forthcoming International Congress of 
Inland Navigation, at The Hague, are to be published in 
English. ay I express a hope that on this occasion 
the statement means what it says? The proceedings of 
the two previous congresses, held at Manchester and The 
Hague respectively, were published in a language which, 
whatever it was—and it apparently employed a good many 
English words—was certainly not English, and could 
only be understood by those persons who had sufficient 
familiarity with French to be able to guess what pbrases 
such as ‘‘a privative occupation on a part of the way,” or 
‘‘submitting a contractor to a special permission, and 
interdicting him from exaggerating his prices” meant in 
the language in which the paper was originally written. 

T am, sir, yours, &c., 
A SrupEnxt oF TRANSPORTATION Economics. 





BALANCING OF LOCOMOTIVES. 
To THE EprTor or ENGINEERING. 

Srr,—Reference having been made in your last issue 
to the Heilmann locomotive, I have been looking over 
the description of it which appeared in the beginning of 
February. Without intending to discuss its merits at 
large, I am glad to pay my small tribute of praise as 
regards its balance. It is the most perfectly balanced 
engine, locomotive or stationary, that I remember ever 
to have seen. I do not know of another that is balanced 
in itself; the three-cylinder engines for torpedoes cer- 
tainly are not; neither would they be if they had three 
cranks 120 deg. apart, instead of one asat present. When 
writing my later letters, dealing exclusively with loco- 
motives as we know them, I had forgotten the salient 
features of the Heilmann engine, otherwise I might, 
— have mentioned it; its perfect balance must 
ave n noticed by every one ; even the three-cylinder 
engines used for torpedoes, with three cranks 120 deg. 
apart, and the cylinders set radially at same angles, are 
by no means well balanced; and I mentioned in my 
last letter that two cranks 180 deg. apart did not 
give a ance, although matters were improved 
by putting the cylinders on opposite sides of axle; 
in the Heilmann engine, the obliquity of the connecting- 
rods is compensated for by putting the cylinders on 
opposite sides of axle, and the horizontal couple is de- 
stroyed by giving two cranks to the high-pressure 
cylinder; so that their resultant acts in same vertical 
plane as the low-pressure one. However this engine 
might be balanced, owing to its being mounted on a truck, 
the stresses communicated to the permanent. way would 
be lessened, both on account of the resilience of the plat- 
form and their being distributed amongst all the wheels. 
As it is, however, the engine is balanced as to dynamical 
stresses and the obliquity of rods; and Mr. Brown 





answers for the steam stresses. I should think builders 
of stationary engines might with advantage give atten- 
tion to this production of Mr. Brown’s. 

I shall merely notice, in conclusion, the writer’s remark 
that a bad feature of our locomotives is the balancing of 
the revolving parts. Whcese fault is that? This state- 
ment should be qualified, for it reads as if it were a neces- 
sary defect in them, whereas the chief inherent defect, as 
far as balance is concerned, is the fact of having to equi- 
librate a reciprocating mass by a revolving one. Engines 
can be quite satisfactorily balanced as to revolving weight, 
and by neglecting more of the reciprocating weight than 
is usually done, the wear and tear both of itself and the 
permanent way is so small that the Heilmann engine will 
probably never displace it on that account, 

As to Mr. Clarke’s request last week, all I can say is, I 
hope he may get it. In the first place, railway engineers 
could not easily apportion the amount of wear of track 
due to wrong balance ; and, in the second place, I do not 
think they would tell Mr. Clarke if they could. Has he 
seen the reply of ‘* X. Y.” to a question of mine a fort- 
night ago? Here was every opportunity and excuse for 
bringing the matter forward at the Congress, but it has 
been entirely neglected. If he did see this, he must be a 
sanguine man to make his request. 

H. Rotrr. 


Brighton Works, June 4. 





PORTLAND CEMENT-MAKING 
MATERIALS. 
To THE EprToR OF ENGINEERING. 

Sir, —Permit me to call your attention to an inaccu- 
racy in Molesworth’s ‘‘Pocket-Book of Engineering 
Formule,” under heading ‘‘Strength and Weight of 
Materials,” item chalk. 

Two samples are given, weighing respectively 145 Ib. 
and 162 lb. per cubic foot; my own experiments in 
weighing numerous blocks, as received from various 
quarries in England, give results varying from 110 lb. to 
126 lb., according to moisture present. 

The crushing strain was also experimented upon; 3 in. 
cubes were submitted to gradually increasing pressures 
in an hydraulic press, with clockwork-driven Richards 
indicator attached; the crushing strains varied from 
500 lb. per square inch to 220 lb. per squareinch. (Moles- 
worth gives 501 lb.) 

In most cases a preliminary breakdown occurred when 
about two-thirds of the pressure was attained. 


Crushing diagram of a 3 cube of White Chalk. 
Vertical Scale, 5184 lbs. per Inch. 
Horizontal Scale 72 Inches per minute 


Datum Line = Pressure to balance ram & Friction. 





£150. 





T call your readers’ attention to the above points, because 
it is a very common error to consider a cubic yard and a 
ton as about the same thing, and because the importance 
of testing the strength of the material seems, up to the 
present, to have been completely ignored both by pur- 
chasers of chalk and designers of chalk-breaking and 
washing machinery, 

The foregoing experiments also go far to clear up the 
apparent anomaly of some Portland cement works taking 
double the horse-power per ton for their wet washing and 
grinding, that is found to be developed under similar cir- 
cumstances by other factories using what are nominally 
the same materials. 

T incloze a tracing of one of the autographic diagrams 
referred to, showing two preliminary yield points, then 
a general yielding without reduction of pressure, and 
finally a sudden and complete collapse. 

I am, Sir, yours faithfully, 


Percy J. NEATE. 
Rochester, June 4, 1894, 





MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE Epiror oF ENGINEERING. 

Srr,—It is a matter for regret that Colonel Bucknill 
should have favoured this correspondence with his dis- 
quisitions, as the correction even of a few misstatements 
spoils the harmony of the picture, and detracts from the 
unity of the whole. Our degradation has been conclu- 
sively demonstrated by certain individuals, including one 
of ourselves, and we have no wish to contest the verdict. 
The decision is unanimous that we are useless for any 
purpose—bar, perhaps, manure—with the exception of 
the Indian sapper and miner, who is admittedly a gentle- 
man, a good fellow, and one fond of sport. If Colonel 
Bucknill chooses to defend his former corps, he is, of 
course, at liberty to do so, even as he was free to expose 
the service system of submarine mining, or to write things 
he had better have left unwritten concerning the Brennan 
— _ But we should prefer that he left things alone. 

he original motive of this correspondence lay, appa- 
rently, in jealousy of the Royal Engineers, brought to a 
head by the present lack of business in engineering circles. 
Tranquillity depends on contentment, and contentment 
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upon prosperity. To this lack of business is presumably 
due the state of leisure that enables Westminster to 
search back numbers of ENGINEERING, and to dig dee 
into Blue Books with curiously irrelevant results. Wit 
perseverance in further sinking, it is possible that many 
things will be brought to light—even, perhaps, the true 
story of the foundation of Cooper’s Hill. 

Putting aside Indian practice as a thing apart, the 
military engineer lays no claim to the special technical 
qualifications of the civil engineer or architect in the 
higher branches of their professions. Those individuals 
of the corps, however, who have inclinations and oppor- 
tunities in those directions, produce work, and work even 
on a large scale, whose excellence is not to be disproved. 
Although a few capable men have arisen within the last 
half-century, Beith erchitaveere is not a thing of pride 
and taking examples close at hand, the amateur val 
Engineer architect can, at any rate, claim that he has 
never perpetrated a Hétel Windsor, nor such a structure 
as the new Admiralty buildings, a prominent feature of 
which erection was so evidently hopeless, even to the 
official mind, that its removal became a necessity. Nor, 
to go a little further afield, has he ever conceived such a 
monstrosity as the roof of the Albert-gate Mansions, or 
treated a great building as a piece of furniture, and then 
run a Roman viaduct along the front, as was done at the 
Imperial Institute. 

With engineering the case is different. Even ifa Tay 
Bridge failed through preventible faults, the design and 
construction of the Forth Bridge alone is sufficient of 
itself to ennoble the whole profession, to say nothing of 
works scattered all over the world, monuments to the pre- 
eminent reputation of the English engineer. To him, 
indeed, is mainly due the prosperity of the country for 
nearly a century, in the face of grave difficulties, and 
of rapidly increasing competition. Where your corre- 
spondents go astray is in assuming the knowledge de- 
manded for designing such works to be necessary for the 
efficient administration of the appointments under con- 
sideration. So far from this being the case, its possession 
would be rather detrimental than otherwise. But all 
this is beside the mark. My purpose in writing was to 
express astonishment ut the absence of any allusion to a 
very real and legitimate grievance, namely, the employ- 
ment of Royal Engineer officers by civil firms. I do not 
refer so much to comparatively unimportant directorships, 
or even to such cases as that of a friend of mine who was 
given a lucrative billet in a great firm of armour-plate 
manufacturers; this, too, after he had successfully carried 
out the drainage of a colonial metropolis (a job that took 
him six years), one instance ory many of the 
versatility of the good sapper. That there are good and 
bad sappers is a principle governed by the general law of 
human nature—this, however, by the way. My reference 
is more to the appointment of those ignorant, Tom- Pinch- 
sweating men as managing directors. Even in my own 
intimate circle I have known two recent cases, one being 
that of a leading shipbuilding firm, the other that of 
perhags the largest iron works in the north. Surely the 
civil engineer must have something to answer for, must 
be somewhat narrowed by his exclusively technical train- 
ing, when such prizes are bestowed upon men who are 
outside the profession, and who are considered unworthy to 
be members of the Institute. 

Tue Crassty Ignorant? Orricer R.E. 





To THE EpiToR oF ENGINEERING. 

Str,—Kindly permit me to reply to ‘‘ The Writer of the 
Article in the United Service Magazine.” As he ‘‘ rarely 
sees ENGINEERING,” a paper of world-wide influence in the 
engineering professions, surprise need not be excited if it 
is — that his ideas on the subject are not up to the 
mark. 

My former letter cannot _—— be misconstrued, but 
if ‘“‘the Royal Engineer Department is wastefully and 
detrimentally over-centralised, and that there is a good 
deal too much of figure-head responsibility,” it is obvious 
that my statements are at once admitted. Royal Engi- 
neers are employed in the Army Works Department, the 
Ordnance Survey, the Indian Public Works Department, 
and in the other posts previously mentioned, not because 
their presence there conduces to preparedness for war, 
but because those appointments are in reality mere havens 
of rest for some 400 superfluous officers. The opinions of 
eminent military commanders, which have been quoted 
in this correspondence, tend to show that the civil situa- 
tions filled by these sons of Mars by no means improve 
the efficiency of the Army, which may account for some 
of them being ‘‘ by no means so generally anxious to get 
into the Royal Engineer Department,” particularly, as we 
gather from Colonel Bucknill, that ‘‘H.R.H. the Com- 
mander-in-Chief strongly disapproves of such transfers.” 

I quite agree with him “that the officials of this [R. E.] 
department should be obtained from the same, or as good, 
sources as are the Royal Engineers, and undergo the same, 
or as good, training, having regard to morale, status, and 
soundness and scope of elementary education,” but the 
onus lies with the War Office itself, and if the heads of 
the corps deliberately refuse to raise the status of the civil 
staff for fear of getting gentlemen into the department 
of whom they are jealous, who is to blame? A command- 

ng Royal Engineer declared that they ‘“‘did not want 
superior men as surveyors, but those of an inferior social 
position.” The scope and severity of our entrance ex- 
amination, however, are certainly to the point, and so is 
the requisite professional training of a three years’ mini- 
mum. This cannot be said of the Royal Engineers. As 
Colonel F. J. Graves, in a paper read before the United 
Service Institution in May, 1892, expressed himself : 
“* The officers appointed to the Royal Engineers have to 
go through a two years’ course of instruction at the Chat- 
ham School of Military Engineering. This course covers 
an enormous amount of ground, Itincludes the accurate 





surveying of country, the laying out of roads and rail- 
ways, astronomical surveying, the preparation of ground 
plans for buildings, fortification in all its branches, mili- 
tary bridges, electricity, mining and lighting, visual sig- 
nalling, construction, estimating, materials, military law 
and tactics, chemistry, steam engines, besides submarine 
mining, telegraphy, and photography.” He then perti- 
nently asks: ‘‘Can thoroughness of instruction be ob- 
tained in the time allotted?” and adds: ‘“‘ At the end of 
the Chatham course there are no examinations whatever. 
There is no test by examination of the work done or of 
the knowledge gained. Not only so, but the Engineer 
officer who has Finished the course at Chatham is never 
again (in this country) examined in fortification or sur- 
veying, except he desires to enter the Staff College.” 
Lord Morley’s Committee of 1885, which was appointed 
for the express purpose of shortening the education at 
Chatham, reported ‘‘that every officer should pass 
through the whole of the Chatham course of instruction.” 
And this period lasts two years/ 

Captain W. A. H. Hare, R.E., in a paper contributed 
in 1886 to the journal before quoted, writes with reference 
to the German system : ‘‘ It has always been maintained in 
the German service that the duties of Engineer officers were 
too many and multifarious. The Germans have always 
maintained that a ‘Jack-of-all-trades’ is a ‘master of none.’ 
In no country does the Army attract so much serious at- 
tention,” and significantly follows: ‘‘ But then we must 
remember the Germans know what their army is for.” 
Further, ‘‘as regards military buildings, Engineer 
officers are employed in the construction only of such 
as military laboratories and powder magazines. The con- 
struction and maintenances of barracks and all other 
kinds of military buildings are intrusted to civilian super- 
vision and labour, and the estimates and expenses in- 
curred for such purposes are in the hands of a special de- 
partment.” 

As regards qualifications for carrying out the survey of 
@ piece of country, as I said before, land-surveying is not 
one of the duties of the civil staff, the subject being 
omitted from their examination. All the cases I men- 
tioned are absolutely true, and more could be cited. In 
a well known periodical last week a gentleman, with con- 
siderable experience of the Ordnance Survey, gives it as 
his opinion “‘ that from a technical point of view the work 
of the civilian element there is, as a rule, greatly superior 
to that of the Royal'Engineers. With few exceptions, the 
Engineers show no ambition to become good workmen ; 
and that in one particular division at the present time 
there is only one military man with any claim to be con- 
sidered proficient at his work, and he actually had a 
training as a civilian on the Ordnance Survey before join- 
ing the Royal Engineers.” 

Tf ‘‘ one side has its mouth shut,” which is it? Perhaps 
a Royal Commission would afford my friend a better 
opportunity of airing his views, which would suit me 
equally well. Why, the report of the Barrack Works 
Committee of 1862 was a sweeping condemnation of 
Royal Engineers by Royal Engineers. The frequency of 
the minute in the Army Works Department, ‘‘ Surveyor, 
please report on division officer’s proposals,” certainly 
does not evince the faith of the commanding Royal En- 
gineer in his brother officers. ‘ 

This correspondence is but fulfilling the prophecy of Sir 
Andrew Clarke, R.E.,a former Inspector-General of Forti- 
fications, who warned his fraternity that their turn would 
come to be adversely criticised. ‘ 

Finally, as an actual statement, and without wishing to 
appear invidious, I will repeat the reply of the late Sir 
Lothian Nicholson, R.E., to an application for an En- 
gineer officer, ‘‘I will send an assistant surveyor ; he is 
worth three Engineer officers.” 

Tam, &c., 
ASSISTANT SuRVEYOR, R.E. 





To THE Epriror or ENGINEERING. 

S1r,—The admirable inquiry into the capacity of Royal 
Engineers for civil appointments, especially architectural 
and engineering appointments, which has now been goin 
on for some time, should be kept within proper limits. 
am afraid that some of the most recent letters indicate, 
at all events on the military side, a ‘‘nettled” spirit, 
which is to be deprecated. No one is attacking the corps 
either personally or generally as a corps. Itshould be the 
aim of all citizens of the empire to put their heads to- 

ether and determine whether or not the present system 
is the best for turning out what all true soldiers, civil 
engineers, architects, and the public at large would 
wish to see, namely, thoroughly competent military en- 
gineers. Continental Governments have seen that it is 
absolutely necessary to reform the old system, and to 
keep their military engineers to genuine military engineer- 
ing such as would be required in the field ; and those who 
maintain the contrary, if there really are any such, have 
undertaken no small ‘‘contract.” Jf such there be, let 
them honestly lay a full prospectus of the Royal Engineer 
training in architecture, civil engineering, and civil ad- 
ministration before the readers of ENGINEERING, and dis- 
cuss the question whether such training is either desirable 
or adequate. I am sure that both the Royal Engineer 
officers and the civil engineers, architects, and others 
who have contributed up to the present, will see that as 
true soldiers and citizens respectively no other course will 
lead to what they all have at heart—the efficiency of the 
Royal Engineers as military engineers and soldiers, and 
the efficiency of the system, whatever it be, that would 
provide the Army with the requisite home works. When 
this has been discussed, and the public know the actual 
architectural, engineering, and administrative training, 
ip will be time enough to enter upon the further question 
of the fitness of the Royal Engineers for civil service posts 
of any of these kinds, and how far the efticiency of the 








Army as a fighting machine is impaired by such non- 
effective service. 

I am sure that no one thirsts for such an inquiry more 
than Colonel Bucknill, who evidently is thoroughly con- 
cerned for the efficiency of his old corps; but it is plain 
to every one that unless this discussion is to be contined 
to those who, like himself, have retired, noms de plume, 
not de guerre, are desirable. 

I remain, &c., 
F.R LBA. 





To THE EprtorR oF ENGINEERING. 

Srr,—Few members of the Royal Engineer Civil Staff 
would dissent from the definition by ‘‘ The Writer of the 
Article in the United Service Magazine” of what the 
officials of the service should be, and it is regrettable that 
the letter signed ‘‘ Assistant Surveyor ” should have led 
him into an attack upon the civil staff generally, for such 
his letter is, in spite of its claiming to contain nothing 
personal or invidious. 

What is the motive for dragging the military foremen 
of works into the controversy? Many of them are hard- 
working deserving men whom no one desires to disparage, 
and the assertion that they do foremen of works’ duties 
appears superfluous, unless some one has asserted that 
: ey do not. Prior to enlistment they have been arti- 

cers. 

Part of your correspondent’s letter is a laboured insinua- 
tion that assistant surveyors and military foremen of 
works have similar functions and status, it being sug- 
gested that a comparison between them is essential to a 
full understanding of the question—the nature of the 
question not being indicated. 

There is no justification for the endeavour to create 
this impression. The assistant surveyors must have satis- 
fied the Civil Service Commissioners of their professional 
training and fitness for professional posts. Their duties, 
also, are professional, and are not those of military fore- 
men of works. It has been already noticed in your 
columns that the university degrees of surveycrs, and 
their membership of the leading professional societies, are 
not allowed to appear in the Army List. he reason for 
the rule, applied to surveyors and not to others, is not 
clear, but for the purpose of such misrepresentation as 
that to which zone correspondent descends, the con- 
venience of it will be apparent. 

The rank accorded in the Army List to the senior sur- 
veyors, of major to the chief surveyor, and to the surveyors 
of the first class of captain, the same rank that the sur- 
veyors of the second class receive, also facilitates unworthy 
disparagement of the civilians to which some of the corps 
are inclined, little hampered by that morale to which the 
present civil staff, it is hinted, cannot aspire. The ranks 
referred to are much lower than are accorded in the other 
departments to officers receiving the same pay, whose 
functions are less responsible and require less skill. 

The question which involves a comparison of assistant 
surveyors with military foremen of works deserves some 
further attention, and it will interest your readers to 
know that the considerations connected with it do not 
relate to the public advantage, but to the supposed 
interest of the Royal Engineers, some of whom, ignorant 
of the standard of skill usual in civil life and necessary to 
the efficient and economical execution of works, believe 
that military foremen of works could perform the sur- 
veyors’ duties. A former generation of the corps found 
out the truth of this matter by experiment. 

It is quite possible that those who now entertain the 
same view may be sincere in believing that the public 
interest would not suffer. The observation of Ben 
Jonson is an admitted truth, that ‘‘ It is only the disease 
of the unskilful to think rude things greater than 
polished.” 

Iam, Sir, your obedient servant, 
Civis. 


To THE Eprror oF ENGINEERING. 
S1r,—Your correspondent of last week, ‘‘ The Writer of 
the Article in the United Service Magazine,” says he 
rarely sees ENGINEERING. Perhaps this is no crime ina 
Royal Engineer whose connection with practical engineer- 
ing is remote; still, the confession gives us a ‘‘ peep behind 
the scenes” at what attempts they make to keep abreast 
of the times, and au fait in the latest developments in the 
engineering world. 

My nom de plume has caused him to write two para- 

aphs unnecessarily ; unfortunately, his own title of 
Royal Engineer, which he cannot change, is equally vague 
with my own, and may mean an aquatic submarine miner 
or an inspector of art schools. 

I am delighted to find he thinks, as others do, that 
the general drift of his article in the United Service 
Magazine is “‘that the Royal Engineer Department is 
wastefully and detrimentally over-centralised, and that 
there is a good deal too much ‘figure-head’ responsi- 
bility.” Precisely ; that is the very point and the state 
of things that should be put an end to; unfortunately, 
this wasteful system is the only congenial one to the 
generality of Royal Engineers, and wherever they are, 
you are not likely to look in vain to find it. It is a sure 
outcome of Jack of training in personal responsibility, 
which they have never had. 

What another peep do we get at the knowledge of some 
of the Royal Engineers when we tind one “* doubting 
very much whether there are any principles involved in 
sanitary engineering which require a specialised branch 
to deal with or apply them.” Apparently he does nob 
know if this is so or not, and has never heard of such 
men as Sir Robert Rawlinson, President of the Institute 
of Civil Engineers; of Sir E. Chadwick, Mr. Baldwin 
Latham, and Mr. J. Mansergh—the first of whom had to 
be sent out to advise the Royal Engineers during the 
Crimean War in making the sanitary arrangements of 
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their encampments. We know that Royal Engineers 
consider specialisation a bore, and are ready at any time 
to take charge, with sang froid, of Indian railways, Ad- 
miralty dockyards, Persian telegraphs, Egyptian irriga- 
tion works, lighthouses, and Local Government Board in- 
spectorships, either or all of which their smattering of 
engineering enables them to act as ‘‘figure-heads” to, if 
supported by practical men as subordinates. : 

n condemning in strong terms the system which pro- 
vides the redundant quantity of Royal Engineer offizers, 
I am sure no one will deny that some of those officers 
have not only become ornaments to their corps, but made 
their mark in the profession. It is not, however, because 
they have been trained (in two years at Chatham) ‘‘to 
grasp the essential principles of every branch of engineer- 
ing,” but because they have forsaken these generalisa- 
tions and become, by their own industry, specialists. 
Surely even your correspondent would not argue that the 
generalisations to which he has referred render them suit- 
able to supersede those who have received training and 
spent their lives as specialists, even in sanitary en- 
gineering. : 

In what other country beside England is the work of 
submarine mining performed by soldiers? In Germany 
and Austria, at any rate, it is strictly a branch of the 
Navy. Many eminent Royal Engineers, among them 
Major-General Sir William Crossman, have expressed 
their opinion that this should be so with us, but so lon 
as there are the present number of redundant Roya 
Engineer officers, it is not likely they will all favour the 
lopping off even of the aquatic posts connected with 
that service. : 

Very curious and worthy of notation is the fact that 
neither of your varaage Bring who have attempted to 
champion the cause of the Royal Engineers give either 
fact or argument in favour of the frequent supersession 
of civil by Royal Engineers, which is the crucial point in 
this correspondence. Of course we all agree with Colonel 
Bucknill that this would be done “ more effectively and 
satisfactorily if undertaken by some officer who possesses 
personal experience in such work,” and if the gallant 
Colonel would persuade the members of his corps of this 
desirability, whenever a civil engineering post is vacant, 
the columns of ENGINEERING would be saved from a 
voluminous correspondence of this kind. : 

It is gratifying to find that Colonel Bucknill has so 
high an opinion of the profession of a civil engineer, still 
it is unfortunate that (in effect) he should consider all 
engineers who do not earn more than 1000/. a year failures; 
because, if I am rightly informed, when some Royal 
Engineers have retired, their services have not been 
valued at half that sum, and the author of ‘‘ Submarine 
Mining” must remember that what is ‘ sauce for the 
goose is sauce for the gander.” 

Living in the latter end of the 19th century, though 
giving some advantages, it appears, denies us the privi- 
lege of being shot at by a Royal Engineer for stating our 
convictions and bringing a few facts to the notice of your 
readers, But perhaps it is after all better for the Royal 
Engineers, for they have not the entire monopoly of 
courage, and practical civil engineers often have a “‘ level 
eye” and can shoot straight home with either pistols 
or pens. 
Sanitary ENGINEER, 


To THE EpitToR OF ENGINEERING. 

Sir,—In reading the interesting series of letters lately 
appearing in your able journal dealing with the subject 
of military engineers and their works, I was very much 
surprised at the total absence of a defence to the charges 
of incompetence levelled against them. Surely, in all 
these lists of almost incredible faults and fiascos, some, 
at least, must be exaggerated, if not totally inaccurate. 
The cases of Nerbudda, Saumur, the Hibernian Military 
School, and other examples, must be known to many 
military engineers, and is there none who has the courage 
to give his accusers the lie, or, if the statements be accu- 
rate, the manliness to cry mea culpa? : 

Colonel Bucknill, R.E., has, no doubt, written some 
able letters in defence of his brother officers, but he fights 
shy of the definite statements made concerning the actual] 
work of the corps. Indeed, the substance of all hig 
writing may be summed up in a single simple syllogism : 


‘* We (the Engineers) are a superior class of men ; 
Men of a superior class can do everything ; 
.". We can do everything ” ! 
A very logical conclusion, no doubt, but I am afraid 
his premises are not justified by facts. A superior man 
cannot become a painter on the strength of a course of 
lectures in freehand, nor an instrumentalist after a few 
months study of harmony ; it will take him years of train- 
ing to make him either one or theother. Nor yet can he 
become an architect or engineer after a short course of 
lectures on the rudiments of these professions, whatever 
may be said to the contrary. One of the cleverest mili- 
tary engineers I have ever met ore day informed a brother 
officer in my office that he purposed adding some Moorish 
towers to some old barrack buildings of which he was in 
charge. ‘‘ But,” objected his friend, ‘‘ you never studied 
Moorish architecture.” ‘‘So much the better,” he re- 
turned ; ‘‘ my theory is, the less I know about a style, the 
better I can design in it; I’m sure to be original, you 
know.” ‘This sums up the character of the ave engi- 
neer officer to a nicety. Ignorant of almost the first 
principles of architecture and engineering, he is prepared 
to design anything, from a sewer cutting to a ship canal, 
from a dog-kennel to a cathedral. I must in all justice, 
however, give this particular officer the credit of con- 
sistency. When he started designing (of course through 
his draughtsmen, who devoted their leisure office moments 
to laughing at his vagaries) he was trammelled by no con- 
ventional rules of orders or styles. I would like some of 





your readers to see a delightful little conception of his for 
a guard-house and offices. The body of this building was 
somewhat classical in appearance, _ Se as its central 
feature a classic portico, with the usual pediment. At one 
corner stood in its grim magnificence a heavy machico- 
lated Gothic tower ; at the other a en structure, 
with its horseshoe windows and gilded bulb-like dome, 
rose lightly in the air; a light cast-iron verandah 
running round the building, with its roof cutting in about 
two-thirds up the windows, gave a sort of tout to the 
ensemble. A professional friend of mine, to whom this 
was shown said, ‘‘ Well, if I was a drinking man, and 
was shown this suddenly, I would certainly come to the 
conclusion I was suffering from D. T.” 

** Any fool can design a new building,” I have heard 
one of my division officers say, ‘‘ but it takes a genius to 
alter an old one.” This gentleman’s method of altering 
old buildings was somewhat original, if expensive. The 

us operandi was as follows: First, completely clear 
out the interior of the building, stairs, floors, partitions, 
everything, leaving only the outside walls standing ; then, 
if these fall, that shows the building is not worth alter- 
ing, and you are saved all further trouble ; if they do nob 
fall you have a clear field inside to treat as you like. 
After altering one barracks to my knowledge to the tune 
of 10,0007. without any very practical result, this officer was 
hurriedly removed to some remote foreign station where 
barracks to be altered were scarcer and money to alter 
them less easily obtained. 

From my experience I honestly do not believe that an 
Engineer officer is capable of —e out any important 
constructive work to its proper conclusion without civil 
assistance at every step, and even with civil assistance if 
he takes upon himself to inferfere with his staff in the 
practical portion of their work. Take, for instance, the 
reconstruction of the Royal Barracks, Dublin. There, 
after something like 40,000/. over the contractor’s estimates 
for the work had been expended, and the reconstruction 
still unfinished, the War Office and the Dublin authorities 
at loggerheads, and affairs generally in a muddle, the 
R.E.D.O. was suddenly withdrawn, and a civilian, practi- 
cally speaking, put in his place to settle up. = reason 
for calling Colonel Dickenson a civilian is that, though a 
Militia Artillery officer, he served his time to a leading 
Dublin firm of architects, from whom he obtained his 
technical training. 

I wonder have any of your readers ever seen the 
average Engineer officer’s ‘‘ design” for a building, even 
of the simplest class; my experience of these ‘‘ designs ” 
is that for crudeness of conception and ignorance of detail, 
they would take away the breath of a carpenter’s appren- 
tice. I have heard a Dublin C.R.E. boast that he was 
a practical man and knew nothing whatever about archi- 
tecture or engineering; that that was only a drawing 
clerk’s business. Yet this man was engaged for over 
three years in preparing designs for and partly carryin 
out barrack reconstruction, which, when finished, will 
cost something like 100,000/. ! 

Apropos of designs, I think ita pity to let this oppor- 
tunity pass of giving your readers an insight in the Royal 
Engineer method of designing barrack buildings in home 
districts. Royal Engineer officers have been accused of 
want of ability, but to their credit be it said that in this 
particular instance they have invented a system for the 
waste of their own time and the taxpayers’ money such 
as the ingenuity of man could never again devise. A de- 
sign is required for, say, a C.O.’s residence in a Dublin 
barracks. The civilian draughtsman is instructed to pre- 
pare a design. He refers to the military synopsis for the 
regulation accommodation, prepares the plans, and sub- 
mits to D.O. Thisis the beginning of Stage I., and is 
koown as the pocieinany pencil sketches. The D,O. 
struggles with them for two or three days, trying to grasp 
what they are all about; the roof, too, gives him a 
deal of trouble. In his aide-mémoire he has got sizes for 
K. and Q.P. roofs and even for simple A-roofs, but here 
this contrary draughtsman has given him a roof which is 
neither one nor the other, and how is he to know what 
size the timber should be? Draughtsman is called in and 
explains. There is no necessity for a truss, as purlins 
rest on walls sufficiently close together. D.O. is still 
doubtful, but forwards plans to C.R.E. A fortnight 
elapses; return of plans; horrible depravity ! draughts- 
man has omitted to show the damp course (this in 
preliminary pencil sketches, remember). he error is 
rectified and plans returned to C.R.E. Another fort- 
night—plans back again, C.R.E. says bed should 
be shown in small room on ground floor, and wants to 
know why two beds are shown in room upstairs. D.O. 
explains that bed is not shown in lower room because it 
is a parlour, and that if he refers to plan a note explains 
that the two beds denote alternative positions. C.R.E. 
forwards plans to C.E.I. C.E.I. refers them back and 
wants chimneys on outside instead of inside wall. In- 
terval of a month for correspondence between C.R.E. 
and C.E.I. Plans eventually returned to D.O., who pre- 

res alternatives to suit both parties, and plans 
orwarded through C.R.E. and C.E.I. to G.O.C. 
G.O.C. very dissatisfied, makes sketches of his ideas on the 
subject, and sends back to D,.O.; three days for draughts- 
man to make out what G.O.C. means. _ A third alterna- 
tive ee and plans returned vid D.O., C.R.E., and 
C.E.L., with remarks from each, to G.O.C.—four-cornered 
duel for three months, during which the chimneys, beds, 
stairs, and rooms of the house kee moving round as in a 
kaleidoscope. The plans, with which everybody is dis- 
satisfied, are finally sent to the War Office. Here they 
get a three months’ well-earned rest; then the W.O. will 
not have them at any price, and send to the D.O. a plan 
of their own to be followed—one, of course, utterly un- 
suited to the site. The above process repeated ab initio, 
and then 8 to 12 months after plans were first prepared, 
Stage IT. is reached, and draughtsman is ‘allowed to make 





finished get drawings. Stage II. is an exact repetition 
of Stage I., only more so, and another 12 months is lost 
before we arrive at Stage III., and the draughtsman is 
instructed to make a set of plansin ink. This stage is a 
concentration of all the bitterness, and quarrelling, and 
general idiocy of the other two combined, and during it the 
sheet of plans which started out, a modelof whatcan fg 
by a draughtman’s colour-box, keeps ee like a shuttle- 
cock between the D.O., theC.R.E., the C.I.E., the G.0.C., 
and the W.O. until they finally return to their parental 
home for further alteration, shorn of all their meretricious 
charms of colour and back lining, with edges frayed and 
the surface worn in holes, whilst here and there on the 
broad sheet little rivulets of dichroic ink meander through 
meadows of soiled yellow ochre or faded crimson lake. 

However, this is only a general case; a icular case 
may be more interesting. A personal friend of mine 
obtained a situation as draughtsman in a Dublin division 
about six years ago. The first drawing he was entrusted 
with was the preparation of a site block plan for the 
erection of additions to existing barrack buildings, A 
week sufficed for this drawing, and then it started on its 
adventurous career, and then week after week and month 
after month this unfortunate sheet of paper travelled to 
and fro between D.O. and C.R.E., C.E.1., W.O., and 
G.O.C., being now and then sat upon by a board of 
officers and receiving an occasional visit from H.R.H. of 
umbrella and expletive fame, until after two years it re- 
turned, ‘‘lean, rent, and beggared ”’ to the draughtsman’s 
hands. Here was done all that was possible to rehabilitate 
it, and it was again sent forth. Needless, however, to 
recapitulate all its eventful journeys, its alteration 
and repairs —the buildings being moved here and 
there and turned round and round and back again 
in every conceivable and inconceivable position, until 
after three years from the start the draughtsman hit upon 
the happy idea of outlining the site on strong paper, 
cutting cardboard blocks of the buildings and fixing them 
on pivots in suitable positions, so that they could be 
moved round to suit the fancy of each particular officer. 
When leaving the department after four years, the plan 
was still in a chrysalis state, and my friend informed me 
that his only regret was that he could not remain a 
couple of years longer, so that he could try an invention 
for military site plans, in which, by means of wires, any 
of the buildings could be moved and fixed at any part of 
the site at will. 

I am sorry, Mr. Editor, to have so far trespassed on 
your valuable time and space, but after five years’ tem- 
porary duty with the Royal Engineer Department my 
experiences were so varied and so piquant as to makeii 
difficult for me to know where to draw the line. Trust- 
ing that you will excuse the length of this communica- 
tion, 

I remain, yours, &c., 
EMPORARY SURVEYOR. 


To THE EpITor OF ENGINEERING. 

Srr,—I ‘did not intend to address you again on this 
subject, but some statements made by Colonel Bucknill 
in your issue of June 1 are so misleading that a reply 
seems called for. On what grounds should a civil engi- 
neer who criticises the manner in which a military engi- 
neer performs the duties of a civil engineer be credited 
with the basest motives and branded as a failure, while a 
military engineer who criticises the manner in which a 
civil engineer performs the duties of a civil engi- 
neer is credited with the highest motives. Colonel 
Bucknill says: ‘If there were any real bottom to this 
agitation, cases would be cited galore and questions asked 
in Parliament. —— of the kind occurs.” I can 
assure Colonel Bucknill that as far as the civil engineers 
of the Indian Public Works Department are concerned, 


good | there is a real bottom to their agitation. Many cases of 


unjust supersession of civil engineers by military engi- 
neers engaged in the same duties have nm ci (see 
page 27 of Parliamentary — No. 193 of 1892, being a 
** return of correspondence relating to the representations 
of the Council of the Institute of Civil Engineers as to 
the relative Position of Civil and Military Engineers in the 
Public Works Department in India”). Many questions 
have been asked in Parliament, and the matter will not be 
allowed to rest until the civil engineers have been placed 
in the same position as the military engineers as regards 
pay, promotion, and pensions. he Indian civil engi- 
neers have no desire to attack the military engineers 
themselves, but they do attack their system as applied to 
a civil department, because it substitutes red tape for 
organisation, high administrative expenses for low ad- 
ministrative expenses, eye service for professional service, 
the interests of the corps for those of the State. 
Yours faithfully, 
An INDIAN ENGINEER. 





Sourn Arrican Rat.ways.—An impetus has been given 
to the construction of the Mafeking line by the arrival of 
large quantities of matériel. The work of construction is 
now proceeding vigorously. 


A New Form or Guazinc.—Messrs. William Brothers 
and Co., of 3, Broad-street Buildings, are introducing a 
form of glazing in which the successive sheets of glass 
from the roof to the eaves do not overlap each other as 
usual, but all are in the same plane. To prevent leakage, 
a strip of zinc or we a is bent under the upper pane of 
glass and over the lower one. The upper portion of this 
strip thus collects all drainage through the joint and con- 
veys it to gutters fixed on the under-side of the sashes. 
Experiments have shown that the arrangement is perfectly 
water-tight, even when the inclination of the roof is but 
12deg. It is also claimed that this glazing is cheaper to 
erect than the older types, 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
May, 1894. 


Marcu, 1894. 


Apriz, 1894. 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. The price of quicksilver is 
per bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal prices are per ton. 





Heavy steel rails are to Middlesbrough quotations. 


RAPSON’S SLIDE. 

To THE EpiTor or ENGINEERING. 

Sir,—I beg you will kindly afford me space to draw 
the attention of those interested to the following pro- 
blem (only recently come to my notice), which was set at 
Science and Art examination, 1891 (see Practical Engineer, 
November 21, 1891), and also to a solution of the same by 
Mr. Pullen, Wh.Sc., &c., who obtains a result which I, in 
common with some others, at first considered incorrect. 
I have since given the matter some consideration, and 
have, as I expected, come to the conclusion that Mr. 

Pullen’s result is quite correct : 

_ “Science and Art Department. Machine Construc- 
tion. Honours Stage.—(6) Describe and give sketches of 
the mechanism known as Rapson’s slide used in the 
steering of large vessels, and show that by means of it 
the ~eenee of the pull on the tiller increases with the 
angle to which the rudder is put over.” 

rt. Pullen’s solution is as follows : 

_A sketch of Rapson’s slide is given in Fig. 1. The 
tiller A has sliding upon its extremity the spherical 
piece B, which is inclosed by the two hemispherical 
caps C, C, these caps being supported and held by 
the frame D, to which are attached the loose pulley 
sheaves E, E. A chain passes over the sheaves as 
shown, and runs away to the steering wheel. The frame 
D is constrained to move in a straight line perpendicular 
to M N (its central position) by means of guides F. Take 
the tiller in any position A making an angle @ = A MN 
with MN. The resistance Q to the motion of the rudder 
will always act perpendicularly to the rudder at a mean 
distance R from the post, while the pull of the chain is 
always exerted along the guides. Then we have from the 
principle of work, P x increment of space moved through 








by P = Q x increment of distance moved through by Q, 
where P is the pull of the chain on the frame D. Put 


MN =yand A N =z, then = = tan @, and taking dif- 
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~” Edge of Guide F 
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ferentials where x and @ are variable, we get d « = y 
sec? 6d 9. Substituting these increments in the above 
equation P Jdx=QR. d0, we have P ysec?9@d0=QRd8. 





The quantity Q R is the moment of resistance of the 
rudder, and is constant, while P y sec? @ is the moment of 
the pull P, and increases as sec? 0. Now on referring to 
pase 545 of ‘“*The Marine Steam Engine” we read of 

pson’s slide, “‘ it is designed to promote uniformity of 
turning moment.” Again, on page 547, we read ‘‘ the per- 
pendicular distance between the centre of the rudderhead 
and the direction of the force remaining constant, so that 
the turning moment is uniform for all angles of the tiller.” 
It is not quite clear what is meant by this statement, but 
it appears to be at variance with the result obtained by 
Mr. Pullen. I now beg to submit the following solution. 
The portion of the spherical piece B pressing against the 
tiller may be considered as a wedge of continuously in- 
creasing or diminishing entrance angle p s m = (90-0) 
adapting itself from instant to instant to the alterations 
in the angle made by the tiller with the guide (Fig. 2). 
Let the normal force exerted by the inclined surface of this 
wedge in contact with the tiller be represented by N, 
then by principle of the wedge we have Nt =P, or 


rt = N, t.e., P sec @, and this normal force N acts on 


the tiller with a leverage equal to y sec 0. °. the moment 
of N (produced by P) = Py sec? @. Speaking generally, 
this method is much inferior to Mr. Pullen’s, but it may, 
perhaps, be better understood by readers unacquainted 
with the differential calculus. here @ = 45 deg., the 
original turning moment is doubled. 

Your obedient servant, 


JAMES E. Carne. 
Southsea, June 4, 1894. 





CAPITAL AND LABOUR. 
To THE EpriTor oF ENGINEERING. 

Srir,—"‘ F. G. W.” directs your readers to take a lesson 
from Nature, but I would ask him if he could detect any 
palpable difference in physique between, say, 100 work- 
ing bees taken from the same hive, and, on the other 
hand, could he find five or even two men alikein physique 
and mental capacity in any one factory? 

I do not profess to know much about bees myself, but 
I have heard of some being silly enough to go out too 
early, or remain out too late, and so die of cold. I have 
also heard of queen bees, also of drones. Doubtless 
*“*F, G. W.” has long since passed through the field of 
Lag gm which he says Lieut. Rooper ia now traversing, 
but I fancy he must have taken a blind leap at the hedge, 
and landed in a bog on the other side, where he has stuck, 
and seems likely to. 

T am, yours faithfully, 
K. NAVE. 





To tHE Epiror oF ENGINEERING. 

Srr,—A short space to answer ‘“‘ F. G. W.” I never 
said that financial misgovernment was the sole cause of 
the distress in America. But it is one of the causes, and, 
I believe, the principal cause. And it is also, I believe, the 
principal cause of the commercial depression here. Capital 
is international, and cannot be labelled American capital, 
or French capital, or English capital. Any decrease of 
the wealth of one nation is followed by a decrease of the 
wealth of other nations as surely as night follows day. 

That ‘‘ Our Creator never furnished man with the attri- 
butes of idleness and of other vices,” and that they are 
‘* merely fungi fostered by our indifferent systems,” are 
propositions which, if true, would go a long way towards 
justifying Socialism. But are they true? 


Hucu B. Rooper. 
9, The Croft, Tenby. 


To THE Eprtor oF ENGINEERING. 

Srr,—Colonel Bucknill is fast becoming a “ vanishing 
quantity ;” and he must be either very stiff-necked or 
very short-sighted, otherwise—seeing that he has three 
times altogether entirely ignored, or overlooked, a most 
pertinent question thrice proposed to him by another 
correspondent—he would not have had the temerity to 
insist on a second answer to a question which he has put 
to myself. 

He writes: ‘‘ Mr. David Macdonald has not answered 
my question. If he advocates robbing landowners of 
betterment, does he advocate the repayment to them by 
the State for worsement? It is a very EE question.” 
It is pe a Ms om 6 simple—but did I not answer 
his question by giving him a definition of, and discussing, 
too, what constitutes an ‘‘ wnequal division of wealth ;” 
and did I not equally clearly show that it is this same 
‘‘unequal division” that has produced what he calls 
‘““ worsement,” which latter, in its turn, has given rise to 
this ‘* betterment craze”? I think so. 

I will answer him again, however, and this time froma 
different point of view. 

I do not, nor ever did, advocate the robbing of land- 
lords (or any others). But who produces betterment? Is 
it the land lord, or the land user? The latter, I believe ; 
and how then can the landlord be robbed of that which 
he has never, by his own labour, produced? And as for 
the land itself—and it is here “‘ where the shares are not 
held by the workers”—can any landlord that breathes go 
into a court of justice, or a court of law, and show that 
the land which his ancestors, in every case, have either 
inherited from, or bought from, some original landgrabber 
is lawfully—ay, or even legally—his own? I think not. 

The Essex i et the Colonel says, have béen im- 

verished (wrongfully) by the abolition of the corn laws. 

ut what about the introduction of these same corn 
laws? These truly ingenious ‘‘ laws” enabled Essex and 
other landlords to enrich themselves, by means of ab- 
normal rents, at the expense of those of their fellow- 
men who were, and whose gg em! still are, either 
unable or unwilling, like the landlords, to ‘“ have 
and to hold” land without themselves using it; nor 
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will these landlord’s ‘“‘laws” allow the land to be 
used, save upon the pain of ground rents and mining 
royalties—a sort of dog-in-the-manger policy. I think 
that Colonel Bucknill, and those whom he champions, 
should ‘keep a calm sugh” (as we say in Scotland) and 
be more chary in charging the ‘‘State” with ‘‘ robbery,” 
vd the State may some fine morning turn the tables on 
them. 

Colonel Bucknill wants me, if I can, to reconcile the 
‘*Glasgow example” and the case of the ‘‘ Essex land- 
owners.” The “Glasgow example” bought part of the 
then city land from the corporation for something under 
15001. (Glasgow, by the way, is more careful now, and has 
stopped selling), and the present successor to this ‘‘ex- 
ample” to Glasgow actually draws, and that, too, with- 
out the expenditure of any form of energy in the produc- 
tion of it, a nice little annual income (an increasing one) 
of some 50,0007. 

Whether it be in the form of farm land rent or town 
land rent, or of a royalty ona coal mine or a “ gold mine,” 
the ‘‘ Essex landlord” and the ‘‘Glasgow example,” 
apparently, are alike in what I would call, if I may be 
pardoned for using a somewhat expressive term, a good 
scam, 

Have I been able to “‘ meet the two cases in the same 
honest and logical manner”? I think so. 

I must apologise, Sir, for using so much of your valu- 
able space, and will only ask room for another sentence. 

I have endeavoured to give due attention to the ques- 
tions which Colonel Bucknill has asked me to consider, 
and I will esteem it as a favour if he will now give me a 
frank answer to the following: What idea had he in his 
mind, what was his object, what his motive, or what 
argument was it his intention to support when he wrote, 
in his letter of April 30, ‘The rlanters in Jamaica 
were paid for their slaves when we freed them, but we 
ruin our home planters and mock them ”? 

T am, sir, yours sincerely, 
Davip Macpona.p. 

4, Queen’s-crescent, Cathcart, June 4, 1894. 

P.S —A Scottish M.P. told me once that he had em- 
ployed 1000 men in India ata weekly wage of 64. per man. 


» he 


To THE EprrorR oF ENGINEERING. 

Sir,—It is certainly inequitable for the community to 
lay claim to betterment while giving no compensation for 
worsement. Indeed, the weakest point in all regulation 
socialist schemes is that they propose to usher in a 7¢yime 
of justice by a colossal and more or less lop-sided act of 
robbery—to do evil that good may come—and that in 
order to force upon all, whetiee they approve it or not, 
a rigid and stereotyped system, from which there will be 
no chance of escape. 

Dr. Hertzka, on the contrary, contemplates introducing 
the era of freedom and equity without any direct attack 
whatever upon vested interests, and by means universally 
recognised as honourable and orthodox, namely, the set- 
ting up of a new system, by voluntary effort, in competi- 
tion with the old, which shall! stand or fall entirely on its 
own merits. For what he proposes is to establish a 
commonwealth in such locality as may be deemed most 
favourable, in which the principles of common ownership 
of land and capital, combined, however, with complete 
individual freedom, will be carried out, and which all 
engaged in industry will be welcome to join if they con- 
sider it to their advantage to doso. In this way not only 
will they themselves be benefited, but also workers every- 
where, through the relief thus afforded to the labour 
market. And, moreover, as the standard of comfort rose 
in the colony, so also must it throughout the world (as 
otherwise an enormous emigration would take place), 
until by degrees, and through the most sensetel con- 
stitutional, and yet irresistible means, rent, interest, and 
profits would at length be entirely eliminated, and the new 
order, in which the full product of industry should go to the 
producer, attained. 

T am, Sir, respectfully, 


E. A. Purrson. 
Selly Oak, June 4, 1894. 


BRITISH LOCOMOTIVES. 
To rae Eprror or ENGINEERING. 

Sir,—In your interesting review of Mr. Bowen Cooke’s 
took on this subject, you justly, if somewhat sarcastically, 
comment upon the general appearance of Continental and 
American locomotives. It is a popular notion abroad 
that Englishmen are utterly deficient in artistic sense, 
yet scarcely any Continental locomotive can be put by 
the side of an Eoglish one without suffering severely by 
the comparison. In most cases the difference in beauty 
might be accurately represented by that between St. 
Pancras and Moorgate-street stations. 

Germany is notoriously one of the most bureaucratic 
countries in the world, and to this is perhaps due the per- 
tinacity with which German locomotive superintendents 





have, until very recently, adhered to their sometimes | 


antiquated and nearly always unsightly designs of 
engines. I was thus not a little astonished on seeing 
recently, at Poe, an engine belongin, 

Baden State Railway of t 

viz., high-pitched boiler, leading bogie, four coupled 
driving wheels, and inside cylinders, with Worsdell crank 
axle. She looked a ~~ among her plainer sisters, and 
her design might well have borne the mark, “‘ Made in 
England.’ 

You likewise point out how much the apparently 
trivial matter of paint may do to make or mar the appear- 
ance of anengine. The South-Eastern Railway lately had 
some of their 19-in. bogie express engines painted dark 
green in place of the dingy black they have adopted of late 
years, and which is in all but universal use abroad. The 





bel to the! 
he characteristic English type, | 





effect was astonishing, and a gentleman remarked to me 
in Cannon- street station, ‘‘The engines look 50 per cent. 
smarter for the change.” Nor is this apparently purely 
wathetic question without its practical side. Locomotives 
are undoubtedly primarily intended for practical service, 
and a driver will take commendable pride in keeping a 
handsome engine spick and span; other drivers will do 
the same, so that beauty directly promotes efficiency by 
enforcing cleanliness, and introducing a healthy spirit of 
emulation, and even of loving care, into an otherwise 
monotonous task. 

Another example still more pertinently illustrates the 
point. In one of the shops of the North-Eastern Railway 
at Gateshead, most of the machines are painted green, 

icked out with red, in the style of the engines on that 
ine. Independently of the pleasing appearance of the 
entire shop, and of the greater amount of light caused by 
reflection from the bright _— surfaces, it has been 
found that the machines are kept in much better condi- 
tion, and a man who allowed his machine to become an 
eyesore would soon hear derisive remarks from his fellows. 
Thus the apparent extravagance in artistic finish has its 
raison d’étre, and pays for itself in the greater care in- 
duced by the desire to preserve the pleasing appearance of 
the machines, and the consequent lesser wear and tear, 
and therefore cost of maintenance. 

Apologising for the length of this letter, 

T am, yours faithfully, 
NovoyE VREMYA. 
Stuttgart, June 4, 1894. 





BELLEVILLE BOILERS. 
To THE EpiToR OF ENGINEERING. 

Srr,—We find that reports are being spread by persons 
who are evidently fearing the competition of the Belle- 
ville boilers with those of the ordinary type, to the effect 
that the Lords Commissioners of the Admiralty have 
counter-ordered the large contracts that they have already 
placed for the manufacture of the Belleville boilers. 
There is absolutely no foundation for these reports, and as 
agents, and holding a concession for the manufacture of 
these boilers, we shall be glad if you will give publicity to 
this letter. 

We remain, Sir, yours faithfully, 
Water H. Maunstay, Chairman. 
For Maudslay, Sons, and Field, Ltd. 
Lambeth, London, S.E., June 1, 1894. 





THE PATENT AGENTS REGISTRATION 
BILL 


To THE EpiToR OF ENGINEERING. 

Srr,—With your esteemed approval I would ask 
leave to be allowed to express a few impartial remarks 
upon your article on the above subject which appeared 
in your issue of April 27. In the first place, you appear 
to me to put a somewhat benevolent construction upon the 
Bill in question, and the aims and doings of the Chartered 
Institute of Patent Agents. I sincerely trust they may 
prove worthy in the end of your favourable views and valu- 
able support, but those behind the scenes, I venture to be- 
lieve, will not readily allow that their chief object in view 
is the interest of the inventive public. It appears to me 
that if the ‘‘ profession ” is to be regulated by either the 
Institute of Patent Agents or the new Society of Patent 
Agents, on the lines, perhaps, ‘‘of two evils choose the 
lesser,” by all means let it be the former, for to be governed 
by purely a body of ‘‘ registered” men is distressing to 
contemplate. But will not the Chartered Institute arm 
itself with some measures or powers to do something to 
control the actions of a section of the simply “ regis- 
tered agents,” that has not necessarily any proper quali- 
fications to assist inventors? Is all reform to be left to the 
future generations? Is it not reasonable for those who 
now obtain access to the register by examination to ex- 
pect some distinguishing title from the unenviable one of 
‘registered agent,” which means nothing at present, 
and the public ought to thoroughly grasp the fact? 
I fail to see, in the Bill before me, any provisions 
for justly or adequately dealing with these important 
matters referred to. By the Agents’ Registration Act of 
1888, any “‘counter-jumper,” clerk, or law stationer who 
had appended his name as agent to two final specifica- 
tions could demand to be placed upon the register. Not 
10 per cent. of that heterogeneous community could pass 
the examinations now imposed upon candidates for the 
“profession,” and not half of them have ever been 
educated to the business, and some do not know the 
principles involved in the applied arts and sciences, It 
is from this very class that the men come whom you 
describe as ‘‘bamboozling and preying” upon the un- 
wary inventor by incompetence, lack of ‘‘moral recti- 
tude,” and ‘advertising ” cheap prices and florid state- 
ments to mislead and entrap the inexperienced inven- 
tor. Some of the ‘‘registered” men not only know 
little or nothing of technical matters and international 
patent laws and practice, but further, leave their work in 
the hands of untrained assistants, who, if possible, 
know even less than their principals. This is a 
shameful state of affairs, and I see no remedy suggested 
in the Bill or by you in your article. The greatest in- 
ventors have sprung from the ranks, and therefore a 


| large proportion of them is effectually reached by “‘ clap- 


trap” advertisements, and circulars disseminated by those 
pests. The chartered agent, I believe, does not adopt 
such ends for obtaining business, and most do not adver- 
tise ab all; undoubtedly there exist men amongst this 
class possessing all the qualifications you mention 
oe you oopeer to expect rather a high standard 
of pro — and ethics, to serve inventors and patentees 
as trustworthy agents. I believe, as you state, that the 
agents who constitute the Chartered Institute have, to 





employ your guarded expression, ‘‘all passed through a 
more or less searching inquiry as to their professional 
gualifications and standing,” but to which might be fairly 
added, not necessarily, any fixed examination as now pre- 
scribed for new comers. 

It is worthy of notice that although about 250 names 
appear on the register, only about 75 of them seem to be 
fellows or members of the Chartered Institute, and thus it 
seems reasonable to infer that the overwhelming balance 
of 175 simply ‘‘ registered agents” is under no control as 
to its method of conducting business, and some may be 
without proper competency. From behind the scenes it 
appears that even the Institute leaves something to be 
desired, and that as a body the agents are far from 
contented with the manner in which some of their affairs 
are conducted ; some members complain of the want of 
energy and new blood in the council, who, as a body, 
mainly represent about four firms, and, therefore, are 
thought ‘‘selfish and clannish.” I venture to believe it 
would be rather utopian to describe them at present as 
philanthropists, mainly watching over the inventive 
public’s interests. 

A word with regard to the examination system, which 
— in principle to be both excellent and desirable, 

though it isa pity it could not be uniformly applied to 
all practitioners. Admitting a candidate has had a satis- 
factory scholastic career and training in a respectable 
— agent’s office, the final examination should, it seems, 

of an eminently practical character, and solely confined 
to a sound average knowledge of international patent 
law and practice, or the proper duties of a patent agent. 
It is most unreasonable to expect a candidate to be an 
expert in all technical matters, or be versed in all the 
scientific minutiz of a double-distilled philosopher. The 
range of knowledge required by an agent is so wide that 
he should only be expected to be well grounded in the 
leading principles of the applied arts, sciences, and manu- 
factures. Besides, in most important questions, agents 
generally advise the opinion of counsel being promptly 
sought, and even they sometimes do not agree. 

In conclusion, with reference to your comments upon 
the ideas of the Institution as to ‘‘exclusiveness,” and 
their liberal views as to the admission of new apvlicants, 
it is surely to be hoped, regardless of any agitation, that 
the council will be most particular about the admission of 
poe fresh members, otherwise, as matters still stand, the 
only comparative security or safeguard to the public will 
be removed. 

Had the Institute of Patent Agents been rather less 
autocratic in behaviour, and had followed more the lines 
of such worthy and important bodies as the Institutions 
of Civil, Mechanical, and Electrical Engineers, or even 
those of the Institutions of Accountants or Journalists, 
any one of which are over tenfold the Patent Agents’ 
strength, I believe there would have been no opposition 
or adverse wishes to their obtaining any reasonable par- 
liamentary powers. 

Yours, &c., 
Ctr Bono. 

London, May 2, 1894. 





PATENT AGENTS. 
To THE Eprror or ENGINEERING. 

Srtr,—I really must very strongly protest at the ex- 
tremely biassed statements made in your article of 
April 27 on the subject of patent agents not members of 
the Chartered Institute, and on the question of the Bills 
now before Parliament. 

There are more in proportion of men bearing high 
scientific and college distinctions amongst registered 
patent agents not members of the Institute than amongst 
those who are members. 

We object to the secret way in which the Institute has 
obtained its powers without consulting the general body 
of agents. 

We object to being taxed for the benefit of an Insti- 
tute which uses its powers to injure us, and gives us 
nothing for our money. 

I am nostranger to you, and you know my capabilities, 
and I can vouch for it there are more men patent agents 
outside the Institute able to do justice to their clients, 
and willing to act honestly by them, than there are in 
the Institute. 

Our chief reason for not joining the Institute when it 
was started years ago as a company, was that we would 
not agree to make a minimum fixed charge of 5/. 5s. for 
a protection, and a proportionately higher sum 

or complete. 

We also objected to the constitution of the council, 
under which the Institute is in perpetuity governed by 
representatives of eight or ten London firms, 

I an, Sir, yours, &c., 
THos. Witkrns. 
21, Great St. Helen’s, London, E.C., 
May 1, 





ANOTHER AMERICAN Sup Canat.—A project to build a 
a canal across New Jersey, giving Philadelphia a short 
outlet to the ocean, is receiving the support of the leading 
business men of the Quaker City. 


Bgician Biast FurnaAcgs.—The number of furnaces in 
blast in Belgium at the commencement of April was 28, 
while there were fourteen furnaces out of blast at the 
same date. The total of 28, representing the number of 
furnaces in blast in Belgium at the commencement of 
April, was made up as follows: Charleroi district, 11; 
Liége district, 12; Luxembourg, 5. The production of 
pig in Belgium in the first three months of this year 
was 210,500 tons, as compared with 190,290 tons in the 
corresponding period of 1893, 
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INDUSTRIAL NOTES. 


TueE Carlisle conference has come and gone, but the 
proceedings gave no clue to the settlement of the wages 
disputes in the various districts of Scotland among the 
miners and the coalowners. The conference was 
private, but a good deal has leaked out, and among 
other things the fact that the conference was by no 
means harmonious as regards the special matter upon 
which it was called. The only unanimous thing agreed 
upon was a resolution expressing a hope that the 
Government would give facilities for passing the 
Mines Eight-Hours Bill, and urging them to keep 
their promise in this respect. Reports were given in 
as to the wages question in Scotland, and discussions 
arose as to the actual or pending reductions in some 
of the English mining districts, especially in Somerset- 
shire and the Forest of Dean. It was in consequence 
of these statements or admissions having appeared in 
the press that a heated discussion took place on the 
second day of the conference, with the result that it 
practically broke up after a formal declaration that 
the reports were incorrect, though some harsher terms 
were used in relation thereto. The conference, how- 
ever, decided that the federation districts in which 
reductions have taken place shall give notice to the 
coalowners to have all such reductions returned, and 
that a levy be made to support the men who may come 
out. The executive were empowered to take such 
steps as they deemed necessary in connection with the 
disputes in Scotland, but in reality the Scotch miners 
are left to take such initiative as they think fit under 
the circumstances. The matter is complicated by the 
fact that in some districts the men have accepted the 
reductions, wholly or partially, and therefore the 
men will have to decide as to the course to be taken. 
In this way the federation is relieved from the respon- 
sibility of taking action, but the English sections will 
support the Scotch miners if they finally decide upon 
coming out on strike. The only other business was 
the sending of two delegates to Cleveland to assist the 
ironstone miners to get, if possible, an increase in 
wages. The results of the conference would seem to 
show that the question of miners’ wages is in a very 
uncertain condition, and that some reductions are 
being acquiesced in, though not publicly and formally 
admitted. 





The case of the engine-room artificers, and of the 
engineering staff as a whole, in the Royal Navy, was 
put with admirable clearness and force by the deputa- 
tion which waited upon Lord Spencer on Thursday in 
last week. Lord Spencer, the First Lord of the Admi- 
ralty, was accompanied by Sir Ughtred Kay-Shuttle- 
worth, Bart., Financial Secretary, and Mr. Robertson, 
and also by Lord Arthur Kerr, Mr. Durston, and others. 
The speakers were Mr, William Allan, Mr. John Penn, 
Mr. Mather, all practical engineers; Mr. Wolff, ship- 
builder, Mr. Howell, Mr. Burns, and Mr. Fenwick, 
specially representing the workmen’s view, and Mr. 
Kearley. Sir James Kitson was unable to be present, 
owing to a Committee up-stairs, of which he is chair- 
man. The interview lasted two hours. The points 
urged were the undermanning of the engine-room and 
of the engineer staff; the urgent necessity for a better 
status for the practical engineers, upon whom depends 
the safety me the efficiency of battle and all other 
ships in the Royal Navy ; promotion from among the 
engine-room artificers to higher grades, up to the 
position of chief engineer ; better pay and better pen- 
sions, according to grade ; better mess accommodation 
and better bathing accommodation on board ship. 
Other points were urged by the deputation, and espe- 
cially that, under existing conditions, the best men 
were not attracted to the service, and that the special 
efforts to induce men to join had proved to be almost a 
total failure, for very few had entered during the last 
few years, while the need for an increased number 
was more and more urgent. The First Lord listened 
most patiently to all the speakers, and also to subse- 
quent remarks relating to his lordship’s reply, and also 
the replies of Lord Arthur Kerr and Mr, Durston. It 
was admitted that the mess and bathing accommoda- 
tion was not so good as could be desired, and it was 
hinted that attention would be given to those points, 
On the greater question of status, promotion, and pay, 
the First Lord stated that the views of the deputation 
should have every attention, with a sympathetic desire 
to improve the position of so important a body of men 
as those represented by the deputation. The diffi- 
culty, as one of the speakers said, was that of canvas 
versus steam, but the former has had its day, while 
the latter has only just been felt and recognised. 





There is little to report favourable to trade in the 
June report of the Ironmoulders of Scotland. Out of 
a total of 6231 members, there was a total of 890 idle, 
of whom 561 were on idle benefit, the cost of which 
in the month was 760/. 14s. The society notify one 
dispute in the Edinburgh district, the foundry being 
closed to all members. Nevertheless, the report states 
that 14 of their members have taken work; their 
hames are given in the report, with their respective 


numbers in the books of the society. The members 
are also notified as to the north of England dispute on 
the Tees, the Tyne, and the Wear; and they are 
cautioned against accepting employment by the fair 
promises of agents in Scotland, who are beating up for 
moulders to take the place of those on strike, The 
Scotch moulders are advocating a stricter attention to 
the ca eqa question, being stirred to this pre- 
sumably by the attitude of the iron ship builders. But 
in the latter case it is said that the proportion of 
apprentices on the Clyde is nearly equal, in some cases, 
to one man, one apprentice. 





The Ironworkers’ Journal for June gives the report 
of the accountants to the Board of Conciliation and 
Arbitration for the Manufactured Iron and Steel Trade 
of the North of England. The return shows that the 
average net selling price of rails, plates, bars, and 
angles was equal to 4/. 17s. 8.33d. per ton, which gives 
an advance of 3d. per ton for puddling, and 24 per 
cent. advance on all other mill and forge wages, to 
take place from the 28th of last month. At the last 
meeting of the standing committee several disputes 
were dealt with, some of which it was decided should 
be arranged mutually at the works. In one or two 
instances the committee arrived at conclusions which 
will be carried out by the employers. The dispute at 
the Consett works was settled by an advance to the 
shearmen’s helpers and loaders. There is a long report 
of the visit of the delegates of the Scottish operatives 
to the North of England Board to inquire into its 
working. The report states that the mode of pro- 
cedure works admirably, and the delegates express a 
hope that the operatives of Scotland will adopt a 
similar plan in connection with the iron and steel 
trades north of the Tweed, thus extending the prin- 
ciple of conciliation and arbitration by the adoption of 
a sliding scale. 





The condition of the engineering trades throughout 
Lancashire manifests little change in the way of im- 
provement, though there are indications of more 
work stirring in some departments. But there is not 
a sufficient weight of new work to warrant the state- 
ment that there is any substantial improvement. 
Some of the stationary engine builders are tolerably 
well off for work, but others are extremely quiet, not 
to say slack. Machinists continue to be fairly well off 
for work as a rule, this branch of trade being better 
supplied than most. Boilermakers, also, are getting 
more work, but, asa rule, they are only moderately 
supplied. Locomotive builders, on the contrary, are 
not generally busy ; in the majority of cases they are 
but indifferently employed. Machine tool makers 
and general engineering are quiet. Although the 
state of trade in those branches is not in any sense 
depressed, yet there is an absence of that activity 
which was hoped for and anticipated. The iron trade 
generally moves very slowly, business being quiet ; but 
more business has been done recently, though at lower 
figures than previously. Local makers cannot, it is 
said, compete with the lower prices taken for outside 
brands, especially Lincolnshire and Derbyshire foundry 
iron, some of which has changed hands at prices 
below the Lancashire rates, The recent unsettled state 
of affairs in the Scotch labour market has caused some 
fluctuations in prices, with the result that warrants 
have been firmer. The finished iron trade is depressed, 
very little business being done, and comparatively 
little work coming forward. The nut and bolt makers 
report more work, not so much for engineering purposes 
as for other general requirements. The steel trade is 
quiet and slow, with prices tending downwards. The 
general metal trades are very quiet, mostly only a hand- 
to-mouth kind of business being done, consumers seem- 
ingly being in hopes of lower prices in the near future. 
Generally speaking, all these industries are free from 
serious labour troubles, either as to wages, hours of 
labour, or other conditions. Some further converts to 
the eight-hours system are reported in connection with 
these branches of industry. 





Apparently the most cheering news comes from the 
Wolverhampton district, where a steady business has 
been doing, with prices firm all round. Merchants 
and consumers seem alike unwilling to enter into 
negotiations for future deliveries at present rates, but 
cules have been plentiful, for the supply of immediate 
wants and requirements, in various classes of iron and 
steel; and, moreover, there have been numerous in- 
quiries for future business from large export houses 
and agents abroad. Heavy quantities of material, 
both in pig and finished iron, are going into consump- 
tion throughout the district, the stocks are low, and 
there is a regular demand at quoted rates. Marked 
and ordinary bars show an improved demand, and also 
iron sheets for galvanising purposes. The prospects, 
on the whole, appear to be good, though there is still 
some little feeling of uncertainty as to the future in 
many respects. The district is generally free from 
labour disputes of a serious character, and none seem 





‘ 





to be looming in the near future, 





The Midland Wages Board had before sub-com 
mittee last week the accountants’ certificate for the 
months of March and April, with the result that the 
average selling price was 6/. 0s. 3.15d. per ton, leav- 
ing wages unchanged at 7s. 6d. per ton for puddling, 
and millmen’s wages in proportion as before, for the 
ensuing months. The board had before it a claim for 
protection in the sheet trade. The dispute arose out 
of a proposal to accept a reduction in wages in order 
to get a large order by a certain firm. ‘Two of the 
rollers agreed to accept 10 per cent. reduction and give 
22 cwt. to the ton ; but the heaters and others refused 
to agree to any terms except those agreed to by the 
board, as set forth in the schedule. After a long dis- 
cussion the matter was mutually arranged, pending 
certain investigations as to whether the schedule was 
being violated by other employers. Some misunder- 
standing seems to have arisen in the first instance, as 
was explained by the firm. The latter were dis- 
satisfied with the men in taking legal action, before 
the matter was gone into by the firm and the board. 
At a subsequent meeting of the men it was explained 
that the men were to blame as well as employers for 
the violations of the schedule, and steps are being 
taken to avoid any repetition of such disputes in the 
future. 





In the Birmingham district business generally has 
been quiet, but a more hopeful tone prevails, and 
there are more inquiries, chiefly for local consumption, 
for the raw material. The iron and steel workers’ 
wages are governed by the sliding scale of the Mid- 
land Wages Board, so that the same conditions pre- 
vail as in the Wolverhampton district. The dispute 
at West Bromwich in the sheet trade is referred to 
in the proceedings of the Midland Wages Board ; 
otherwise than this the iron and steel trades and the 
engineering industries are tolerably free from labour 
disputes. The staple local trades are quiet generally, 
without being depressed, but some are rather busier 
than they were. 





The shipbuilding and engineering industries on the 
Tees are almost practically suspended, owing to dis- 
putes. The sawyers have now joined the ship-joiners 
in the demand for an advance in wages, while the 
ironfounders and others are still out. It is computed 
that upwards of 10,000 men are idle by these 
disputes. 





On the north-east coast the sailors and firemen are 
seeking the aid of other societies in the shipping in- 
dustries, with a view to arrange for ‘‘ a living wage all 
round.” The coal porters and riverside labourers are 
favourable to joint action, and will probably join the 
movement. At present, however, the disputes on hand 
are more than sufficient to engage the attention of the 
workers in this district and other districts adjoining. 

The works of the London and North-Western Rail- 
way Company at Crewe have been put on full time 
again, after being on short time, 4} days per week, 
for many months. The full time commenced as from 
the beginning of this month, some 7000 men partici- 
pating in the increased activity displayed at the 
works. The full time thus worked will increase the 
demand for material in other districts, so that better 
employment will be secured to a number of other 
workmen. 





While the Government is pressing forward with fair 
wages contracts, and extending the operation of the 
eight hours, some of the local bodies of the country 
seem to betakingalarm. The latest concession by the 
Government is by the Post Office Department, Mr. 
Morley having declared that in future the fair wages 
clause will be put in Post Office contracts. The men 
in the various industries affected keep a close watch 
upon the several departments, and attention is called 
to any apparent deviation from the resolution of the 
House of Commons which led to the fair wages con- 
tract clause. 





One of the oddest strikes reported for some time is 
that at Wormwood Scrubbs, where the laundry workers 
in the prison refused to continue at work under the 
prison regulations. Being women, the grievances com- 
plained of were removed, and they resumed their 
ordinary avocations. But if they had been men the 
fear is that the plank bed or the dismal cell and bread 
and water would have been resorted to in order to cool 
the courage of the strikers. 


The strike of the Army clothing hands at Limerick, 
to the number of about 600, against a 10 per cent. 
reduction, has been referred to arbitration, the employés 
meanwhile having decided to resume work pending the 
settlement of the question by the arbitrators to whom 
the matter is referred. This step has averted a pro- 
longation of the strike. 





The carpenters and joiners of Burnley have struck 
work for an advance of a halfpenny per hour, and a 
reduction of che working hours to 48 per week. The 
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employers offered a farthing per hour, but this offer 
the men refused. 


The coal porters, or coal heavers, at Liverpool have 
struck against the Cunard Company for employing 
non-union labour in coaling their ships. It is thought 
that this may develop into a general strike of the 
dockside wade, unless the company agree only 
to employ unionist workers for coaling and other 
purposes. 


In the arrangement of the business of the House of 
Commons, the Chancellor of the Exchequer would give 
no pledge as to the Mines Eight-Hours Bill, though 
pressed to do so. Mr. Pickard seems to be satisfied 
with a private promise or pledge, but some of his 
friends think that the Bill is doomed, like a lot of 
other Bills, to postponement till another session. Cer- 
tainly the prospects of legislation are not bright for 
any labour or other questions, the Budget and the 
Estimates being about all that can be carried through, 
except, perhaps, the consolidation of the Merchant 
Shipping Acts, and possibly, if the Government is con- 
ciliatory, the Arbitration Bill. 


The strike of the building operatives of Portsmouth 
continues, though several of the local firms have given 
the halfpenny per hour asked for. Buta large London 
building firm, employing a large number of hands 
there, refuses to give way. 


The cab strike of London continues, but signs of a 
collapse are manifest in various directions. There 
seems to be a plentiful supply of cabs at the railway 
stations, in the Strand, and the chief centres from 
Regent-street to St. Paul’s. At the House of Commons 
they have been scarce, barely a cab to be seen in 
Palace Yard. Meanwhile there is a great change of 
proprietorship, cabs and horses being sold by one 
company, and by some proprietors. 


Mr. Alderman Inskip, the general secretary of the 
National Union of Boot and Shoe Operatives, has re- 
fused to stand as a candidate for Northampton because 
of the resolution to exact from him a pledge to support 
the ‘nationalisation of the means of production.” 
Mr. Inskip is an able man; and to keep him out of 
Parliament solely on a doctrinal point which is out- 
side of practical politics, is absurd. 


The Scotch miners, as represented by the Lanark- 
shire Miners’ Federation, have issued ballot papers 
marked ‘* Strike,” and ‘* Not strike,” in order to test 
the feeling of the men as to giving in notices against 
any reduction, and to suspend work in other districts 
where reductions have taken place, unless the reduc- 
tions are withdrawn. The votes are to be returnable 
on this day, June 8, to be considered by the executive. 
Meanwhile the federation is supporting the Eddlewood 
miners who are on strike resisting a reduction in their 
wages. 

In the Radstock district of Somersetshire the miners 
have resolved to resist a reduction, and where any re- 
duction has taken place to give in notices for the re- 
storation of the amount of the reduction, in accordance 
with the resolution of the Carlisle conference. It was 
announced at the meeting that the men at the pits who 
did not act in accordance with that resolution would 
sever their connection with the federation. The meet- 
ing pledged the men to stand by the federation, and to 
resist, or refuse to submit to, any reduction, This 
will apply to all the districts. 

The South Wales miners have had to submit to a 
reduction, under the sliding scale, of 24 per cent., 
thus reducing them to 274 per cent. above the standard 
of 1879. The last ascertainment gave them an ad- 
vance. 


FOUR-SPINDLE SENSITIVE DRILLING 
MACHINE. 

Tue four-spindle sensitive drilling machine which 
we illustrate on this page is made by the States Machine 
Company, of Hartford, Conn,, U.S.A. The machine 
ie driven entirely by friction. The first-motion shaft 
is fixed at the foot of the machine, and carries on one 
end of it a band pulley for connection to the counter- 
shaft, and on its other end a friction disc. A friction 
wheel feathered to the vertical shaft of the machine 
gears with this friction disc, anc\ the rotation of this 
vertical shaft can, whilst the machine is running, 
be varied in speed or reversed in direction by 
sliding this wheel over the friction disc by means 
of the foot levers shown to the front of the machine. 
The vertical shaft carries, at its oe end, a friction 
wheel, which gears with another wheel on one, and one 
only, of the four drill spindles shown, since this shaft 
is not concentric with the column of the machine, 
whilst the sleeve carrying the four drill spindles is. In 
this way it will be seen that only that spindle which 
is to the front of the machine is rotated, whilst the 
rest are idle. <A — - pin, worked by the 
small lever shown to the left of the foot of the 
machine, insures that in changing spindles the sleeve 
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is always stopped at the right spot. Wedge adjust- 
ments to the top and bottom bearings of the vertical 
shaft permit of any wear in the friction gears being 
taken up. The machine is intended for drilling holes 
up to 4in. in diameter, and can be fitted also for 
tapping. The spindles have a throw of 4 in., whilst 
the table can swing on a circle of 12 in. radius, 
and has a vertical movement 28 in. The total height 
of the machine is 6 ft. Mr. C. W. Burton, engineer, 
of 158, Queen Victoria-street, London, is the sole 
agent for the sale of this drill in the United Kingdom. 





EXPERIMENTAL DETERMINATION OF 
POISSON’S RATIO.* 
By Mr. C. E. Stromryer, 

THE experiments with which this paper deals were 
carried out between the years 1883 and 1886 by Professor 
Kennedy and the author, with an instrument which the 
latter had originally designed for measuring local strains 
in metal structures, but which proved itself to be so ex- 
ceedingly sensitive that it seemed capable of being applied 
to the measuring of the cross contraction of test pieces 
while these were subjected to a longitudinal pull, thus 
— the means for measuring Poisson’s ratio direct. 

n its original form the instrument consisted of two small 
frames, which were secured to each other by means of 
two flat springs, in such a manner, that any relative 
motion was a perfectly parallel one. One of these frames 
carried a small piece of dark glass, and close to it, but on 
the other frame, a meeonaes reflecting glass prism was 
secured. The two glass surfaces, which faced each other, 
were then carefully adjusted, so as to be nearly parallel, 
and, on throwing yellow sodium light into the prism, 
interference bands could be seen in the reflected light, 
and these would move either in one direction or the other, 
according as to whether the two glass surfaces, and with 
them their two frames, were either moving towards or 
away from each other. By counting the number of inter- 
ference bands, which passed a mark which had been 
scratched on the dark glass, it was possible to estimate 
the amount of the relative motion of the two glass surfaces, 
each band representing a motion of half a wave-length of 
sodium light, or about 0.0000116 in. A centre point pro- 
jected from the under-side of each frame, and these could 
be pressed against that part of the structure where it was 
intended to measure the variations of strains. 


* Paper read before the Royal Society. (Communicated 
by Lord Kelvin, P.R.S.) 
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Subsequently these centre points were replaced by two 
small brackets and set screws, and in this form the instru- 
ment has been used in the following experiments. Fig. 1 
shows a section through the instrument as altered, F, and 
F, are the two frames, S,, S. are the flat springs holding 
them together and keeping them parallel, G is the black 
glass, P is the right-angled reflecting prism, and L the 
ray of sodium light. B, and By are the two brackets, 
and T is the section of the test piece in position and 
ready for testing. 

It was soon found that the results which were obtained 
with this instrument differed materially from those which 
were obtained by less direct methods ; it was, therefore, 
taken to South Kensington and calibrated in a Whit- 
worth measuring machine in company with Mr. Boys, 
by carefully comparing the relative motion of the two 
screws a and b (Fig. 1), with the number of interference 
bands which had passed the mark on the dark glass. It 
was found that each band represented 0.0000144 in. 
Evidently the spring of the brackets and of the frames 
must account for this large difference—namely, 24 per 
cent. over the true value of 0.9000116 in. Although the 
cause might be known, this large correction introduced an 
element of uncertainty, which the author hoped to elimi- 
nate by constructing a new instrument B (Fig. 2). 

In this sketch T is the section of the test piece, which 
is pressed against the point on the frame F', by the screw 
8S. G is the dark glass, which, as soon as 'T contracts, is 
ee away from the glass prism P by means of the four 

elical springs Z, Z, which surround the columns C, C, 
and which are firmly secured to the frames F., F;. The 
latter carry the adjustable glass prism P, which is so 
shaped that the ray of yellow sodium light L, does not 
fall together with its reflected ray L.. The inclination 
of the rays of light in the narrow space between the 
prism P and the dark glass G was carefully measured, 
and found to be 19 deg., so that each interference band, 
as seen in the reflected yellow light, ought to represent a 
distance of 0.0000109 in., but careful measurements with 
the fine screw S showed it to represent 0.0000120 in., or 
10 per cent.more. Bothinstruments A and B were used, 
and each experiment in the Table is marked with a dis- 
tinguishing letter. In the earliest experiments (marked 
A,) a spirit lamp was used for illuminating purposes ; it 
was inclosed in an asbestos-lined casing, but this soon got 
very hot, and must have affected the readings. Later on 
a Bunsen burner was used, and the test piece and instru- 
ment screened from its radiant heat. These experiments 
are marked As, but even now the heat made itself felt, 
and the value 1/y, last column, might, in most of the 
experiments, as well as those marked Bs, be reduced 
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5 per cent. In the case of those marked Bs, the test piece 2 _ : ‘ ‘ Ps 
A placed in position and the lamp lit from 30 to 60] baat _ TABLE I,.—RESULTS OF EXPERIMENTS on Porsson’s Ratio. ; 
minutes before commencing the readings. | ee Gm AE i edaidad | 
In most of the early experiments (compare columns 3] g F-) en 838s se |g 
and 4) five, 10, and even 20 bands were counted between | 3 ie a 2 Sq | 3 a 
each reading of the steelyard of the testing machine. This | ‘> Material, Sample Numberand S2/e (23 He = E Fe ges | SA 
was not only very fatiguing to the eye, but it was sub-| 2 Number, Nature of eS] g a. ee . eg2ias 
sequently impossible to determine whether any inter-| 2 . Diameter. Experiment. 34 ey Es |-3 08 3 ga galo 
ference bands had been wrongly counted. In the later] = & gs BS as8 a5 a3 ” 5 | 
experiments, two, or at the utmost three, bands were ae nto TS Boer = 
counted for each steelyard reading. Judging by the | ———— ae 1 ib ib 1b 
results, the central position of each band can be estimated} , © kcneiie 22 | Ci 22,000 27,670,000 . Ib 
to within 10 per cent., and in many experiments the total| 9 | 3B.B. iron (North- | 3 tT gg | et 22%000 30,000,000 
number counted exceeded 20. Each test piece was| 3 am —— 2 . ..  ..| 2& | Ca | 28,000 27,450,000 
strained to the maximum intended load before each ex-| 4 Dinienaen 0.749 in | Ss 0 Cll SO ee & 102,200,000 
periment; but, in spite of this, the first experiments| © pain ies ~J1 6 os .- | SB | Ae (26,000 *. 102,700,000 ¥ 1—5 | 0,279 
were always slightly unsatisfactory, and have gener- 6 B.B. Se 4a | C. (25,000 27,100,000 
ally been rejected. 7 No. 5041 i 26 | A, |26,000 | 99,000,000 | 6,7 | 
? o% . . le . ’ ” oe - 2 ’ - - | ’ , - | ’ | 0.301 
The author’s original intention had been to use the Diameter, 1.054 in. 
instrument A both for measuring the longitudinal exten- 8 Bessemer steel | : 34 | ©; 40.000 30,675,000 | 
sion and the cross contraction, but as this instrument did} 9 (Cammel’s.) le 98 1 41000 eae | 115,600,000 
not give reliable results as regards extensions, other strain | 1 _ No. 32, hbeges A, 40,000 ts 104,300,000 e360! aor 
rater 0 D ter, 0.748 in 4 26 2 . o- OY, ee 0,279 
indicators had to be used. coresrennt he ker bagel a | 
il Gon v. .” 28 Tot tN | 105500 | | 100, 00,000 1,12 | 9.973 
4 . ” - » ’ o- ’ em 
a). a, 1 = 18 | Bz 30,0001) 3'900 | | “ao200;000, 7: | 1h13 | Gane 
Diameter, 0.855 in. | 
{ Cast (tool) steel. } | | 
14 No. 5290. 3,torsion.. .. 18 | F | 17,900 13,430,000) 8, 11, 14) 0,187 
\ Diameter, 1.008 in. / | 
15 { Chilled cast iron. | 4, tensile .. oo} 210 Dz. | 6,200 a 21,250,000 
16 Diameter,lin. J 6,torsion.. .. 97 | F / 11,000 a as 6,700,000 | 15,16 | 0.585 
17 3,560 10,890,000 “2 ka 17, 22 | 0.179 
19 | Cast _ ce, | 7, tensile .. -- 98 C. 12,000 e600 D400 000 i * 1, 2 — 
. “ M1 3 11,700 | 9,010,000 ee 20, x 
21 | Diameter, 1.061 in. | yer, 20 | A, 18,000 as ee 72,000,000 aon 
22 16s: 5, 45 2 (11,000 a a 60,900, 
34 | Cast iron (turned) | 500 | 1e490,000| a 71. 
24 Jast iron (turned). P 5 5,430, ee ae 24, 2 242 
25 + No. 5086. 1. ~ 2% oy ~- 24 | Dz 13,0004 — 9’500 | 13°730,000 * od 25, 27 Oat 
26 | Diameter, 1.074 in. | 12,000 | 14,130,000) _—«.. 26, 27 | 0.292 
27 4, 24 | A, (10,700 Ce Peet 63,800,000 | aw 
28 ‘ant § 2, ,000 e 28, 0.225 
|) Cmemaeed |: 5 9 | D; 1,000{ 17,000 | 14,600,000 | 29, 31 | 0.216 
30 one oe ee 3 12,800,000 ae ; 
31 Diameter, 1.028 in. J “thon 30 | A» 11,000 . ase e 67,400,000 —_ 
32 Pl ieee 40 | C, 20,000 16,700,000 + 
33 qe 36 | As 18,000 * 52,900,000 
34 Copper (best se- 8, 18 A, 15,000 wa ” 49,850,000 
35 lected, rolled bar) Oe ae ag | & B, 13,000 ‘“ aa 56,100,000 
36 | No. 5070. 41 Bis es oot Bub: Bee ae it a 54,400,000 z 
37 Diameter, 0.998 in. yo +; B, 19,000 “7 2. 51,500,000 re 32, 37 | 0.325 
38 4, compression .. 68 B., , 20,000 xe << 52,400,000 mF | 32, 38 0.319 
39 2, torsion... 30 F 12,900 xa és - 7,300,000 | 32, 39 0.168 
40 { Cast copper. 1, tensile .. <a) a E_ | 11,000 a 17,670,000 | } 
41 No. 9703. } 1, compression .. 24 B_11,000 ~ 18,300,000 
42 \ Diameter, 0.875 in. 4, tension - 36 B; 18,000 oe aa 49,300,000 aa | 40—42 | 0,366 
43 f Cast copper. } 1, tensile .. «| E 11,000 - 18,520,000 | 
44 2 No. 9703. 1; I, compression.. 24 E 11,000 ae 19,050,000 | 
45 \ Diameter, 0.875 in. J 4, tensile .. . 86 Bo. 19,000 a a 49,400,000 wa | 438-—45 0.380 
46 f Bronze. No.5208. ) 4, 5 «- ° 28 |C, D, 12,000 11,560,000 } 
47 \ Diameter, 1.124 in. ime 39 («6 | 88 A, ‘aa ra be 35,800,000 ne 46, 47 .323 
48 ff Bronze. No. 5212. S 6 e-| 2 C, 20,000 ee 11,330,000 
49 \ Diameter, 1.124 in. , Be sao “at ae A. ab aa BS 37,000,000 Wi 48,49 | 0.306 
50 f —a Ls «w + «| @ 1 @ (gee 13,700,006 : 
51 (No. 4995. Dia. lin. J ” he ae vot ae rr vr na 40,200,000 “a | 50, 51 0.241 
52 a <<, a , 060 e 13,800,000 
33 Manganese bronze. { ' {7,500 ap 42,400,000 .. | 5253} 0.326 
54 f (Cold rolled.) | | ag ae -- 20 | A, 27,0004 | 15,0C0 aa 39,000,000 | 62,54] 0.354 
” i eG Ade es 23,000 oe pega | 52,55 | 0.363 
ée " \y pe wa 900, 
57 | Delta metal. fw 4 8 | B, 13,000 31,700,000 
5 ae mas 58 No. 5357. te ee ere es 34,200,000 | 58,60} 0.563 
PPS ‘| 59 J Diameter 1.007 in. | 3, compression... 25 | B, 12,000 ‘s “ 35,800,000 oy 59, 60 | 0,525 
24158 60 6, torsion... .. 27 | F 9,000 sivin Lamia 6,160,000 | ae 
. 61 ; 6,530, P32 61, 66 | 0.357 
I. Professor Kennedy’s Lever Gear (C,).—The short] ¢9 | Munts metal, ( | 5,500 14,930,000 | 62,66 | 0.323 
end of a little lever ended in a point, which was inserted} ¢3 (Unannealed.) 4, tensile.. .. 60 | C. 12,000 8,000 | 14,050,000 | 63,66 | 0.304 
into the centre punch mark at one end of a test piece.| 64 No. 5084. | 10,000 13,700,000 | 64,66 | 0,296 
The fulcrum was connected to an arm, which was fixed to| 65 | Diameter 0.975 in. | a 11,500 13,080,000 o | .65, 66 | 0.288 
the other end of the test piece, and the long arm of the S sania Ss a e a ae 46,300,000 
lever acted as a pointer. The leverage was 100 to 1. ) pochater ag ( * os 2s te — gine 
- 2 68 (Annealed.) 3,560 Pye 88,900,000 és 67,68 0.363 
This instrument measured the elongation cay on one} ¢9 / No. 6085 aa 16 | A. (18 ooo 6700 40,200,000 67,69 | 0.351 
. . . . - ° are ” 2 , ’ ee , , ee ’ . 
side of the test piece, and would not give reliable results. | 79 } Diameter, 0.999 in. f 10,000 WS 43,000,000 :. ~~ | 67,70 | 0.898 


In many of the experiments (those marked C,) the instru- 
ment was first fixed on one side of the test piece and then 
on the other. The same remarks apply to the following 
gear, D, and D,. 

Il. Mr. Stromeyer’s Rolling-Pin Gear (D,).—Two flat 
plates with projecting centre points at either end were 
attached to the test piece. The — pin, which was 
placed between the two plates, and held there by helical 
springs, was a fine piece of hardened steel wire, to which 
a large straw pointer was attached. In the first experi- 
ments the leverage was about 300 to 1; in the later ones 
it was nearly 1000 to 1. 

Professor Kennedy’s Needle Gear (E).—T wo frames were 
attached to either end of the test piece, and each one 
carried a long arm in such a position that the two were 
close alongside each other, but not touching. The index 
pointer was attached to a small brass frame from which 
two strong needle points, about ;/, in. apart, projected ; 
these rested in fine cross grooves which were cut on both 
arms, and any relative motion was magnified about a 
hundredfold. This instrument gives the average reading 
for two sides of a test piece. 

One of the objects of these researches was to ascertain 
whether Poisson’s ratio, as determined by these experi- 
ments, agreed with the values as found by a comparison 
of tension and torsion tests, and in order to obtain reliable 
angular measurements of the twist, the author constructed 
an instrument (F), which consisted of two mirrors, which 
were attached to either end of a torsion test piece, in such 
a position that the doubly-reflected image of a scale, 
which was placed about 60 ft. away, coincided with the 
image as seen direct. A slight twist of the test piece 
produces a displacement of the two scales, and this is the 
measure of the torsion angle. The instrument is very 
sensitive and reliable for small angles. 





Only a few of the samples were tested for torsion, but 





Norr.—E is Young’s modulus, i.e., stress divided by the elongation of a unit of length. 
C is the value of the fraction ; stress divided by the cross contractions of a unit of the diameter. 
o is the value of the fraction ; shearing stress divided by shearing angle. 
No. 14. No tensile test was made in this case, and the mean value of Nos. 8 and 11 have been taken, 
No. 15. This sample was so hard that it could not be machined, and the diameter could not be accurately ascertained. 
Nos, 37—39. In order to make these three values agree, ¢ should be 20,370,000. 


Messrs. Platt and Hargraves (Minutes of the Institution 

of Civil Engineers, vol. xc., page 387) have made experi- 

ments on 11 samples with the instruments C, and F, but 

as there is internal evidence that the results cannot be 

— upon in all cases, they have not been reproduced 
ere, 

Before discussing the results it will be necessary to con- 
sider how far the experiments are reliable. The instru- 
ments have already been discussed, but the methods also 
play an important part. 

lst Method. Tensile test, measurement of elongation ¢ 
and cross contraction c. The value of 1/u is c/e, and an 
error of ] per cent. in either determination will affect 1/u 
by an equal amount. 

2nd Method. ‘Tensile test and measurement of 
elongation, and torsion test and measurement of shear- 
ing angle a. In this case 1/4 = a2e—1, and when 
this value is about 0.2, an error either in ¢ or a pro- 
duces a sixfold greater one in 1/4, and a 5 per cent. error 
in e, which is not unlikely, if it is only determined for one 
side, would absolutely spoil the conclusions. In most 
cases 1/u found in this wayjis smaller than by the first 
method, but, as will be seen (Table I., Nos. 16 and 58), 
it sometimes is even greater than 0.500. 

The conclusions to be drawn from the experiments 
with these 19 samples are: 

1. That Poisson’s ratio is not a constant value for all 
materials, 








2. That mechanical treatment, cold rolling (No. 52) 
and annealing of the metal (No. 67), alter it. 

3. That Poisson’s ratio is sometimes a function of the 
stress (Nos, 12, 17, 23, 28, 53, 61, and 68), 

4. That Poisson’s ratio, as found by direct measure- 
ment, is not the same as that found by comparing torsion 
and tension experiments. 

The work entailed in the digestion of these experiments, 
and their reduction toa small Table, been heavier than 
the author had anticipated, but as the results show that they 
are fairly reliable, they may be of use to those engaged in 
researches on elasticity. In conclusion, the author begs 
to thank Professor Kennedy, not only for allowing him 
the use of his testing machine, but also for directing each 
experiment, and personally taking its reading. 

fApril 30.—Somewhat similar experiments were carried 
out by Professor J. Bauschinzer (see ‘‘ Der Civilinzemser,” 
1879, 1881, 1883, &c.) ]. 





Vera Cruz.—Work undertaken by the Mexican Govern- 
ment for the improvement of the harbour at Vera Cruz 
proceeds but slowly. The silting of sand near the piers 
of the Mexican Railway Company, Limited, has not 
diminished, and dredging operations for its removal have 
not been carried on with any activity. In order to avoid 
the inconvenience arising from the shifting of sand, the 
Mexican Railway Company proposes to lengthen its piers. 
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THE RELATION OF MATHEMATICS TO 
ENGINEERING.* 
By Joun Hopkinson, D.Sc., F.R.S., M. Inst. C.E. 
(Concluded from page 729.) 

SuBMARINE telegraphy yields some interesting examples 
of the application of the higher mathematics. When a 
cable across the Atlantic was first seriously entertained, 
the first point to be settled was, how many words a 
minute could be sent through such a cable. This was 
the most practical question possible. Upon the answer 
depended the prospect of the cable paying commercially if 
successfully laid. The matter was dealt with by Professor 
Thomson, tof Glasgow, now Lord Kelvin. Heshowed that 
the propagation of an electric disturbance in a cable could 
be expressed by a partial differential equation, and that the 
solution of this equation under certain conditions appli- 
cable to practice could be expressed either by a definite 
integral or by an infinite series. The values of these 
were calculated, and hence before an Atlantic cable was 
laid at all it was known how long it would take a signal 
to reach the opposite shore, and how much its intensity 
would be diminished in transmission. Referring to Fig. 
5, abscissze represent time, reckoned from the time of 
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making contact at the sending end of the cable, ordinates 
the currents at the receiving ends, curve (1) gives these 
currents when the contact at the receiving end, after 
being made, is continuously maintained. It will be 
observed that for a time a there is hardly any current 
at the receiving end, that then the current rapidly 
increases, and attains to half its final value after a 
time equal to about 5a. Curves (1).... (7) show 
the currents at the receiving ends when the contact is 
made at the sending end maintained for times a, 2a 
. .. + 7a@ respectively, and then broken. Looking at 
curve (1) one sees how small is the amount of current and 
how long it lasts compared with the time during which 
contact is made. The time a depends on the length and 


character of the cable; it is equal to ke l* loge | 7, 
» 


where k is the resistance per unit length, ¢ the capacity 
yer unit length, and / the length of thecable. The know- 
ato of what is the commercial value of a cable depends 
on a knowledge of the value of a, and this cannot ba 
obtained without knowing the differential equation 
: c ; = ot to which I have referred, and its by no 
dx 

means simple solution either as a definite integral or as 
an infinite series. So far as I know, this piece of higher 
mathematics cannot be evaded by any mere elementary 
treatment, The transmission of disturbance in a cable is 
quite different from the transmision of sound waves in 
air, which move with constant velocity. If the cable be 
doubled in length, it takes four times as long for the 
signal to pass through it instead of just twice as long, as 
would be the case if it were a proper wave motion. In 
fact the time of passage between the making of contact at 
the sending end of the cable and the beginning of the 
resulting disturbance at the receiving end, varies as the 
square of the length of the cable. The mathematical 
theory is exactly the same as that of the transmission of 
heat in a plate, one surface of which is suddenly exposed 
to a temperature different to the temperature of the plate. 
This is constantly occurring in the application of mathe- 
matics—one piece of mathematical work serves for many 
hysical problems having a»parently little in common. 
‘ourier long ago discussed the heat problem, little dream- 
ing that his analysis would be just what was wanted for 
ascertaining how fast signals could be sent across the 
Atlantic by a system of telegraphy which in his days had 
not even been projected in its simplest form. The same 
differential equation also gives the theory of the trans- 
mission of telephonic messages through cables; but the 
solution is then easier, and tells us exactly why it is so 
much more difficult to speak through 100 miles of cable 
than through 1000 miles of overhead line. As I have 
just stated, the differential equation of the disturbance in 


the cable is c k dv_@ . A musical note of period T 


spoken into the cable through a telephone is properly 
represented by A sin “7 * the disturbance in the cable 


will be : 
rw i :. 2 t 
v= AcW#n kow/Tain (77 -2 Jker/T), 


* The ‘‘ James Forrest” lecture, delivered before the 
Tnstitution of Civil Engineers, May 3, 1894. 

+ ‘‘Mathematical and Physical Papers,” vol. ii., page 
61. Sir W. Thomson. 

t vis the potential, ¢ the time, and x the distance from 
the sending end of the cable. 





as may be easily verified by differentiating. This equation 
tells us everything. It tells us the rate at which the 
waves diminish with the distance. This rate increases 
with the resistance, with the capacity, and with the fre- 
quency. If the capacity is at all considerable, the diminu- 
tion is rapid. The velocity of the waves is not the same 
for all frequencies, as is the case with waves in air, but 
varies as the square root of the period, so that if two notes 
were sounded the high note would arrive after the low 
notes, and the resultant effect would be entirely destroyed. 
Here, again, it is difficult to see how the differential 
equation and its solution can be evaded. 

Though the history of the telegraph dates only from a 
little more than 50 years ago, it is ancient in comparison 
with the other great applications of electrical science, 
which have received their development during the last 
15 years. Here, again, mathematics which are not quite 
elementary have played their part. In the theory of 
transformers we find another illustration of the need of 
knowing how formule are obtained if they are to be cor- 
rectly applied. The early transformers were made with 
unclosed magnetic circuits ; there was an iron core, but 
the lines of magnetic force passed through air for a con- 
siderable part of their path. In this case a complete 
mathematical theory was not very difficult. But speedily 
closed magnetic circuits were found to be better, and the 
relation of magnetic induction and magnetic force became 
all-important. If any one were to apply mathematical 
formule, which were true for the earlier transformers, to 
the later ones, his results would be inaccurate. Indeed, 
a wholly different method of attack on the problem was 
needed, — account of the facts as they are, and not 
applying results which were true of older apparatus to 
cases essentially distinct.* 

The employment of alternating currents has brought 
into use, as a necessity for understanding the actually 
observed phenomena, a great deal of mathematics. Why 
is the apparent resistance of a conductor greater for an 
alternating current than for a direct current? And by 
resistance I do not mean the quasi-resistance due to 
self-induction.t The mathematical electrical theory 
is ready with an answer; it is ready, too, to tell 
us how the difference depends upon the frequency of 
the current and on the size of the conductor. In the 
case of a cylindrical conductor the solution involves a 
knowledge of Bessel’s functions. We learn that if the 
current has a high frequency, or if the conductor be 
large, there will be very little current in the centre of the 
cylinder, and that therefore for any practical purpose 
the centre of the cylinder might just as well not be there; 
the current is largely confined to the part of the con- 
ductor near to its surface. The currents at different 
depths in the conductor attain to their maximum values 
at different times; those near the surface of the cylinder 
occur before those at some distance from the surface. 
The mathematical conditions are expressed by the same 
equation as is used to express the disposition of heat in 
a cylinder the surface of which is submitted to a periodic 
variation of temperature, Any one who had thoroughly 
mastered the heat problem would be quite prepared to 
deal with the problem of currents in a conductor. It 
cannot be too often repeated, any piece of pure mathe- 
matics which finds one application to a physical problem 
is almost sure to find, in exactly the same form, applica- 
tions to other problems which superficially are absolutely 
distinct. The differential equation in this case is 

petri ("2 +a) 

tee + = 
dt dr? rdr 
the similarity of physical condition to the problem of 
linear propagation of heat is close, but the mathematics 


v 
dr 
in the equation, Mathematics deals with the relation 
of quantities to each other without troubling as to what 
the physical meaning of the quantities may be. Hence 
it is that the mathematical treatment of two such 
problems as the distribution of currents in a cylindrical 
conductor and of heat in a cylinder is identical, whereas 
the treatment of the distribution of heat in a cylinder is 
quite distinct from the treatment of the distribution of 
—_ in a sphere or in a solid bounded by two parallel 
planes. 

A curious phenomenon was observed in the large 
alternate-current machines at Deptford when connected 
to the long cables intended to take the current to London. 
The pressure at the machines when connected to the 
conductors was, under certain conditions, actually 
greater than when not so connected. The phenomenon 
is one of resonance very analogous to the heavy rolling 
of ships when the natural period of roll is about the same 
as the period of the waves. The period of the alter- 
nating current corresponds to the period of the waves, 
the self-induction of the machine to the moment of 
inertia of the ship, the reciprocal of the capacity to the 
stiffness of the ship, and the electrical resistance of the 
conductors to the frictional resistance to rolling. The 
mathematics in the two cases is then the same. The 
effect was predicted long before it was observed in a 
form calculated to cause trouble. : 

A problem which is still agitating electrical engineers 
is that of running more than one alternate-circuit dynamo 
machine connected to the same system of mains. Before 
the matter became one of practical concern, it was con- 
sidered in this room, and it was shown mathematically 
that it was possible to run independently-driven alter- 
nators in parallel, but impossible to run them in series. 
That is to say, that if two alternators were connected to 
the same mains they would tend to adjust themselves in 


differs materially owing to the presence of the term - 





=! Proceedings of Royal Society, February 17, 1887. 
t+ Lord Rayleigh, Phil. Mag., vol. 21, page 381. 
t Institution of Electrical Engineers, November, 13, 1884. 





relation to each other so that their currents could be 
added, but that if an attempt were made to couple them, 
so that their pressures should be added, they would adjust 
themselves so that their effects would be opposed.* 

Perhaps of all engineering = which have re- 
ceived their solutionin the last hundred years, that of the 
greatest — importance is the conversion of the 
energy of heat into the energy of visible mechanical 
motion. The science of thermodynamics has advanced 
along with the practical improvement of the steam-engine, 
By its aid, particularly by the aid of the so-called second 
law, we know what is ible of attainment by the 
engineer under given conditions of temperature. I must 
not trench on the subject of one of my successors, but I 
may point out that our knowledge of the second law of 
thermodynamics was first developed by means of mathe- 
matics, and that to-day its neatest s  abnange is by means 
of partial differential coefficients. The two most notable 
names in connection with the development of the second 
law of thermodynamics in harmony with the first are 
those of Kelvin and Clausius; both dealt with the subject 
in a mathematical form not comprehensible to those who 
have not had substantial mathematical training. 

Illustrations such as these might be multiplied almost 
indefinitely. They show that the advancement of the 
science of engineering has been aided in no inconsider- 
able measure by the labours of mathematicians directly 
applying the higher mathematical methods to engineer- 
ing problems. They show, too, one way in which respect 
for a formula may be dangerous, one way in which it is 
true that mathematics may be a bad master. In St. 
Venant’s problems we have an example in which the use 
of older results of limited application in cases where the 
assumptions on which they rest are not true will mislead. 
The examples show the proper remedy ; it is a more com- 
plete application of mathematical methods. The error is 
just one which a man will make who has the power to use 
a formula without a ready understanding of how it is 
arrived at. practical man, ignoring mathematical 
results, might or might not escape the error of supposing 
that a triangular shaft would break at the angles under 
torsion ; the half-educated mathematician would certainly 
fall into the snare from which complete mathematical 
knowledge would deliver him. You can only secure the 
services of that good servant, mathematics, and esca 
the tyranny of a bad master, by thoroughly mastering the 
branches of mathematics you use. The mistake caused 
by the wrong application of mathematical formule is 
only to be cured by a more abundant supply of more 
powerful mathematics. 

There is another drawback to the use of results, taken, 
it may be, out of an engineering pocket-book by those 
who are not prepared to understand how they are reached 
and on what foundations they rest. The educational ad- 
vantage is lost. The close observation which enabled the 
earlier engineers to proportion their means to the ends to 
be attained was no doubt very laborious, and the results 
could not be applied to cases much different from those 
which had been previously seen, but the effect on the 
character of the engineer was great. In like manner, to 
thoroughly understand the theory of an engineering 
problem makes a man able to understand other problems, 
and in addition to this precisely the same mathematical 
reasoning applies to many cases. The mere unintelligent 
use of a formula loses all this; it leaves the mind of the 
user unimproved, and it gives no help in dealing with 
questions similar in form though different in substance. 

But even the use of mathematics by competent mathe- 
maticians is not without drawbacks. Mathematical 
treatment of any problem is always analytical—analy- 
tical, I mean, in this sense, that attention is concentrated 
on certain facts, and other facts are neglected for the 
moment. For example, in dealing with the thermo- 
dynamics of a steam engine, one dismisses from considera: 
tion very vital points essential to the successful working 
of the engine, questions of strength of parts, lubrication, 
convenience for repairs. But if an engineer is to succeed 
he must not fail to consider every element necessary to 
success ; he must have a practical instinct which will tell 
him whether the instrument as a whole will succeed. His 
mind must not be only analytical, or he will be in danger 
of solving bits of the problems which his work presents, 
and of falling into fatal mistakes on points which he has 
omitted to consider, and which the a. intelligent 
practical man would avoid almost without knowing it. 

Again, the powers of the strongest mathematician 
being limited, there is a constant temptation to tit the 
facts to suit the mathematics, and to assume that the 
conclusions will have greater accuracy than the premises 
from which they are deduced. This is a tronble one 
meets with in other applications of mathematics to ex- 
perimental science. In order to make the subject amen- 
able to treatment, one finds, for example, in the science 
of magnetism, that it is boldly assumed that the mag- 
netisation of magnetisable material is proportional to the 
magnetising force, and the ratio has a name given to it 
and conclusions are drawn from the assumption, but the 
fact is, no such ap weet on exists, and all conclusions 
resulting from the assumption are so far invalid. here- 
ever possible, mathematical deductions should be fre- 
quently verified by reference to observation or experi- 
ment, for the very simple reason that they are only de- 
ductions, and the premises from which the deductions are 
made may be inaccurate or may beincomplete. Wemust 
always remember that we cannot get more out of the 
mathematical mill than we put into it, though we may 
get it in a form infinitely more useful for our purpose. 

Engineers no doubt regard their profession from very 
different points of view ; some think it a mere means of 
making money ; some regard it as an instrumentality for 


* Minutes of Proceedings Inst. C.E., April 5, 1883 ; 
Institution of Electrical Engineers, November 13, 1884, 

















June 8, 1894.] 


ENGINEERING. 


763 








benefiting the race ; whilst others, again, delight in itas an 
interest in itself, and delight in it most of all when new 
knowledge is added to that which we know already. It 
is just the same with the medical profession ; some attend 

tients for the guineas they receive, some give a very 
high place to motives of benevolence, whilst others love it 
as a field where new knowledge may be found and the 
delight of discovery enjoyed. In regard to the first class 
of engineers, I have no doubt a little skill in managing a 
board of directors or impressing a Committee of Parlia- 
ment will be much more useful than a great deal of 
mathematics. Let him manage his board and buy his 
mathematician, and it is very probable he will make 
much more money than the mathematician or any other 
person of skill whom he may employ. But we cannot all 
of us make money in this way. In the future it is likely 
that educated men will have to work harder and receive 
less, and it is a great thing if their work can be made 
itself a joy, and surely this can best be by a thorough un- 
derstanding of the reason of all they do, by the feeling 
that they have full competence to form their own judg- 
ments without depending much on the authority of others. 
This can only be, in the words of Sir John Herschel, by a 
“sound and sutficient knowledge of mathematics, the 
great instrument of all exact inquiry, without which no 
man can ever make such advances in any of the higher 
departments of science as can entitle him to form an in- 
dependent opinion on any subject of discussion within 
their range.” ; 

After all, in any department of applied or pure science 
the highest satisfaction comes from accomplishing that 
which no one has done before, from disclosing what no 
one hitherto has known. If a department of the arts or 
sciences ceases to advance and becomes simply the 
application in known ways of known principles to obtain 
known ends, that department has lost its charm till the 
time comes for a fresh advent of change and development. 
To effect such advances it is easy to show that mathe- 
matics is a most necessary instrument. Here it is no 
drawback that the mind of the discoverer is too analy- 
tical; he may deal at his pleasure with one aspect of a 
problem, and it does not detract in any way from the 
value of his solution that he does not touch on incidental 
matters. Some of you who love the interest of continual 
advance in our science and practice, may look forward 
with a shade of sadness to a possible time when all is 
done or known which can be done or known, and the 
work of the engineer shall be merely applying prin- 
ciples discovered by his predecessors. In such a state, 
when the experience of the older generations shall 
control the practice of to-day, the free use of mathe- 
matical methods may be effectually superseded by the 
application according to rule of mathematical formule. 
But it would be a much less interesting condition than 
the constant change of to-day, when the practical ex- 
perience of 10 years ago is in many departments rendered 
worthless by later discoveries. But we need not fear 
that such a time of petrifaction will come so long as, 
whilst reverencing the discoverers who have added to our 
knowledge, we endeavour to replace their methods by 
better, and expect that those who come after us will, in 
their time, improve upon ours. Our knowledge must 
always be limited, but the knowable is limitless. The 
greater the sphere of our knowledge the greater the sur- 
face of contact with our infinite ignorance. 





SCANDINAVIA AS A SOURCE OF IRON 
ORE SUPPLY.* 
By JeremiaAu Heap, M. Inst. C.E., London. 


SweEpeEn and Norway have been known as iron-producing 
countries for several centuries. Swedish charcoal pig iron, 
and Swedish bars of great purity, have long been imported 
into this and other countries; but, on account of their 
costliness, they have been used but pen and only for 
special purposes. This industry still holds itsown. Pig 
iron to the extent of about 500,000 tons is annually pro- 
duced at Orebro, Kopparberg, and elsewhere from 
about 1,000,000 tons of the rich ores of the Central and 
Southern Provinces; and the greater part of this is 
further worked into finished iron and steel. The total 
number of persons employed in these Swedish industries 
is about 35,000.+ 

A similar trade exists, but to a very small extent, in 
Norway. When there in 1891, I found that only one 
blast-furnace remained at work in the whole country, 
namely, that at Naes, near Grimstad. It worked in 
winter only, producing then 75 to 100 tons per week of 
charcoal pigiron. The summer was spent in cutting down 
timber and preparing a stock of charcoal. The ore used 
was self-fluxing, obtained from local magnetite mines. It 
contained about 50 per cent. of iron, and produced a pig 
in which the phosphorus amounted to 0.035 per cent. 

But although pigs and bars have long been known as 
Scandinavian products, iron ore was never regarded as an 
important article of export until comparatively recent 
times, 

Between 1870 and 1887, the total iron ore exports from 
Sweden varied from 9485 tons in the former to 41,765 tons 
in the latter year.t Of the 41,765 tons, only 657 tons 
found its way into the United Kingdom. The same year 
we received from Norway 2485 tons. The bulk of the 
Swedish iron ore then exported was from the Griingesberg 
mines, situated in the southern part of the peninsula, and 
was sent to Germany for the manufacture of basic pig iron. 
In 1887, therefore, the British iron trade was deriving 





* Paper read before the Iron and Steel Institute. 
-t Journal of the Iron and Steel Institute, 1893, 
No. L., page 438. 
¢See TableI. These export and import statistics are 
all derived from official sources. 








from Scandinavia only about 3000 tons of iron ore. But 
before dealing with the six years following 1887, I desire 
to say a word about those antecedent to 1870. 

About 1867, Mr. Thomas Snowdon, of Middlesbrough, 
bought a magnetite mine situated on the seaboard a little 
to the north of Gefle, and imported two cargoes of ore 
containing 66 per cent. of iron and only a trace of phos- 
phorus. One of these cargoes was sent to the furnaces of 
Messrs. Cochrane and Co., and the other to those of 
Messrs. Hopkins, Gilkes, and Co. Mr. Snowdon says that 
the lower down he quarried, to a depth of 25 ft., the 
richer in iron and freer from phosphorus he found the 


ore. 

Notwithstanding that steamers carrying 1000 tons 
could lie so close in to the mines that the ore could be 
wheeled right aboard, the cost of production and delivery 
at that time were higher than the price obtainable, and 
consequently the mine was abandoned. 

About the year 1868 a company called the Titanic Iron 
Company, Limited, leased two old furnaces at Norton, 
near Stockton, and there made, at the rate of about 200 
tons per week, what they called titanic pig iron. The 
mineral used was in part titaniferous ore obtained from a 
deposit near Soggendal, on the south-west coast of Nor- 
way (see Table II., column 13), and in part Spanish, 
Algerian, and Elban hematites, and Irish bog ores. The 
proportion varied according to the product desired. The 
molten metal was run into iron moulds, and was sold for 
high-class purposes, principally in the Leeds and Sheffield 
markets. The titaniferous ore was at first found difficult 
to smelt, but that difficulty was eventually entirely over- 
come by the adoption of suitable mixtures. The titanic 
pig iron contained from 0.038 to 0.185 of phosphorus, and 
up to 3 per cent. of titanium. The slag contained up to 
3 per cent. of titanic acid. 

The Titanic Iron Company, after a fairly successful 
career of six or seven years, was compelled to suspend 
operations, owing probably to the advent of steel, and the 

orton furnaces have been inoperative ever since. 

I will now revert to the position at the end of 1887. 
During the year 1888 Great Britain received from Norway 
only 720 tons of iron ore, and the imports from that 
country to the United Kingdom have ever since been 
quite insignificant. With Sweden, however, the case is 
altogether different. 

In 1888 the total exports rose from 41,765 (the figure for 
1887) to 117,530 tons, and those to the United Kingdom 
from 657 to 62,672 tons. This sudden increase was due to 
the operations of an English company called the Swedish 
and Norwegian Railway Company, Limited, which had 
during the previous year made a railway 132 miles long 
from the iron ore deposits at Gellivara, in Swedish Lap- 
land, to Lulea, a seaport on the western shore of the Gulf 
of Bothnia. This company had acquired a concession 
granted by the Swedish and Norwegian Goverments con- 
ferring the right to carry a railway right across the 
peninsula, the total distance authorised being 3084 miles. 
The concession included also the right to work and export 
iron ore from the deposits at Gellivara, Kirunavara, 
Luossavara, and Svappavara, which lay on or near the 
selected route, at a royalty of from 6d. to 8d. per ton. 

Another company, called the Anglo-Scandinavian 
Steamship Company, closely allied with the railway com- 
pany, was established to purchase steamers and convey 
the ore to British and other ports; and a third, called the 
Magnetic Iron Mountain Smelting Company, Limited, 
was formed to take on rental and work two blast-furnaces 
at Walker-on-Tyne, belonging to Messrs. Bell Brothers, 
Limited. Most of the ore at that time raised was sent 
to these furnaces to besmelted. Theresult was, however, 
disappointing. The pig iron produced contained from 
0.3 to 0.6 per cent. of phosphorus, and was, of course, 
quite unfit for acid steel-making. As such pig iron for 
any other purpose was not largely in demand, and if it had 
been, could have been more cheaply produced by a mix- 
ture of Cleveland and hematite ores, the Walker enter- 
prise did not result insuccess. This affected the interests 
of the allied companies so adversely that they too were 
presently obliged to discontinue operations. 

But the Gellivara mines were found to yield, not only 
such phosphoric ores as were sent to the Tyne, but also, 
from certain of the workings, a proportion of ore of 
exceptionally rich and pure quality. A small cargo of 
this was ordered by Messrs. W. Whitwell and Co. of 
Thornaby, and on delivery was found to be so good, that 
the following telegram was sent by them to the sellers, 
and, as might be expected, no special pains were taken to 
hide its contents from the public gaze. Messrs. W. 
Whitwell and Co. said: ‘* We have used your first cargo 
of Gellivara ore for Siemens and Bessemer steel purposes, 
and find it both wonderfully pure in analysis and to work 
easily and most advantageously in the blast-furnace. We 
anticipate for it a great future. Please send us a further 
8000 tons this season.” 

Herr Fried. Krupp, of Essen, also had a trial cargo of 
1000 tons. He found it highly satisfactory for steel pur- 
poses; it smelted easily, and the consumption of coke was 
lower than with ordinary steel ores.* 

But notwithstanding these encouragements, it proved 
impossible at that time to obtain any considerable quantity 
of mineral of equal quality with the sample lots ; and no 
more was sent. Indeed, very soon after, Gellivara ores 
ceased to be exported or raised at all; and the share- 
holders of the Gellivara companies had good reason to 
regret that those enterprises had ever been brought under 
their notice. 

As a result of this unfortunate collapse, the imports 
of Swedish ore into the United Kingdom fell from 62,672 
tons in 1888, to 15,427 tons in 1889, 5534 tons in 1890, and 





* See prospectus of the S. and N. R. Co. issued by 
Shepperde and Co., 57, Old Broad-street, E.C., October 





to 3108 tons in 1891; and, as far as this country was con- 
cerned, the Gellivara mines might just as well have ceased 
to exist. 

But the Swedish Government did not regard with 
complacency the total abandonment of the enterprise. 
The Riksdag and the people generally had never looked 
with favour on the acquisition of property rights in their 
country by foreigners. It had been reluctantly permitted 
inthe present case, in order that the feasibility of the 
enterprise, of which many Swedes had serious doubts, 
might be proved at the expense and risk of the more 
trustful and sanguine British investor. The English com- 
pany received little or no official encouragement. On the 
other hand, it encountered much covert opposition, which 
contributed not a little to the unfortunate result. 


TABLE I.—Scandinavian Iron Ore Exports from 1870 
to 1893. 


To Great Britain. To All Countries, 








During the : eae - 
Year. 1. 2. 3. 
From Sweden. From Norway. From Sweden. 
tons tons tons 
1870... . es <4 9,485 
1871 .. «s a ee 13,132 
1872 .. .- _ “a 11,908 
1873 18,662 
1874 23,883 
1875 27,210 
1876. 14,920 
1877 12,491 
1878 13,534 
1879 12,570 
1880 29,670 
1881 24,932 
1882 20,200 
1883 32,319 
1884 .. : ae ee 40,000 
1885 .. . 613 2410 25,819 
1886 .. «e 743 804 17,288 
1887 .. . 657 2485 41,765 
1888 .. ‘ €2,672 720 117,530 
1889 .. 15,427 135 118,571 
1890 .. “ 5,534 105 187,332 
1891 .. < 3,108 305 174,148 
1802 .. ° 13,722 31 320.871 
1893 .. a 35,601 ae 447,931 


Then the Government took over the railway into their 
own hands, and, after a time, granted very favourable 
rates to a powerful Swedish company, which forthwith 
began to work the mines. The English company had 
made the mistake of mixing (as arule) the products of the 
various quarries, thus producing an average quality, 
which was neither pure enough for acid, nor phosphoric 
enough for basic processes. 

The Swedish company, profiting by the experience of 
their predecessors, and guided by good mining engineers, 
took care to keep separate the products of the various 
workings, and to grade them according to the phosphorus 
contained, as periodically ascertained by analysis. They 
established four grades, A, B, C, and D, grade A, intended 
for acid processes, containing about 69 per cent. of iron 
and 0.01 per cent. of phosphorus, and grade D, intended 
for the basic Bessemer process, containing about 65 per 
cent. of iron, and 1 to 2 per cent. of phosphorus. bre 
containing appreciable phosphorus, but not enough to 
render it unfit for acid purposes, was called grade B, 
whilst grade C comprised all between that and grade D. 

The yield of the quarries, of which there are 131, care- 
fully sorted in this way, was found to be composed of 
grades A and B to the extent of 20 per cent., whilst 80 
per cent. belonged to the lower grades, 

The effect of these improved arrangements soon began 
to be apparent. The imports of Swedish iron ore into the 
United Kingdom gradually rose from 3108 tons in 1891 
to 13,722 tons in 1892, and 35,601 tons in 1893. Almost 
all this was of A quality, and was delivered to furnaces in 
the Cleveland district, at prices averaging 18s. per ton. 
The imports during the present year are expected to 
reach 130,000 tons. 

The general verdict of those who have tried it is that 
the guaranteed standard of richness and purity has, so 
far, been well maintained. Table II., column 1, gives 
the yn of seven analyses made by Messrs. Pattinson 
and Stead from as many cargoes. It is no matter of sur- 
prise that much larger quantities have been purchased for 
the current year. One company alone has contracted for 
50,000 tons of A grade; and it is to be noted that grade D 
has to some extent been used in the manufacture of basic 
a oy ; ; 

hat Continental iron companies have been still more 
enterprising than their English competitors in utilising 
the new source of iron ore supply, will be evident from 
the statistics of total exports from Sweden. 


From 1888, when they were 117,530 tons, they rose 


In 1889 to 118,571 ,, 

ys 1890 " 187,332 ,, 

5» 1891 va 174,148 °° 

Le 1892 ” 320,871 ” 
And in 1893 re 447,931 ,, * 


In other words, since 1887, when the Gellivara-Lulea 
Railway was completed, to December, 1893, the total 
annual exports have increased by over 400,000 tons, of 
which 35,000 tons came to the United Kingdom, and the 
remainder went — to Germany and Austria. 

Inasmuch as in the last-named countries the great bulk 
of the steel manufactured is by the basic process, whereas 
the exact reverse is the case in Great Britain, it is only 
natural to expect that what is sent to them should be 


* Statistics supplied by the Board of Trade, March 9, 
1894. 
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Country SWEDEN. 


GELLIVARA, 


Deposit 


vara, vara. 


| Grade A. Grade D. 


| 


Kiruna- Luossa- | Svappa-| Griinges- | 
| Vara, | | 


UNITED 
KINGDOM. 


TABLE II.—SCANDINAVIAN IRON ORE DEPOSITS. 





ARENDAL, 


| Tingst- Naes | 
vedtand Killen, 
Laerre- & Throm 
| stvedt. Island. 


' Braastadt 
(Kalle- 
vigs). 


berg. 


Cargo 
from 
Faevik. 


| TRONDHJEM X, 


Taken 
from 
Depth 
of 
6 Ft. 


Taken 
from at or 
bear 
Surface. 


Grimstad, Olstad 
Soggendal, 
Titaniferous. 
Trondhjem Y. 
Trondhjem Z. 
Lofoten Isles, 
Titaniferous Ore. 











Column i. 


; | Puddlers’ Tap. 


9. 


- 
> 


14, 


_ 
wo 
a 
» 








Metallic iron(Fe) | 69.51 
0.072 
0.202 


Manganese (Mn).. 
| 0.679 


Lime (CaO) 
Magnesia (MgO) 


Phosphorus (P) .. 


0.01 


Sulphur (8) | 0 038 
Titanic acid (Ti0.)| 


| 
Alumina (Al,0,)..| 


Wa'er (H,O) as 0.14 | oe 
Analyst .. a Pattinson | Pattinson 
| and Stead | and Stead 


Where obtained ..|C. E. Muller|C. E. Muller 
| and Co. | and Co. | 


| 


0.63 


Silica (SiO...) 1.9 


0.25 0.095 


mainly grade D, and that what is sent over here should 
be mainly A grade; and this is in accordance with the 
actual facts of the case. 

Mr. Paul Kupelwieser has been good enough to send 
me his experience at the Witkowitz Works, from the year 
1888 until he resigned his position as general manager in 
the spring of 1893. He says that during those five to six 
years he always used Swedish magnetites from Gellivara 
and elsewhere (probably Griingesberg, see Table II. 
column 6) to the extent of about 60,000 tons per annum. 
They contained from 61 to 64 per cent. of iron, and cost 
from 22s, to 24s. delivered at Witkowitz. He mixed them 
in the raw state, in the proportion of from 33 to 66 per 
cent., with other ores, mostly spathic, and calcined. 
Used in this way, there was no difficulty in smelting. 
The resulting pig iron was taken in a molten condition 
to a Bessemer converter, and, after being partially blown, 
to - raiceaeas Siemens furnace, there to be finished into 
steel, 

Grade D, Gellivara ore, is also now extensively used 
at the large steel works in Upper Silesia. The port 
of entrance in this, as in the previous case, is Stettin, 
whence it is forwarded by rail. The Westphalian Works 
are users of the same grade. It reaches them vid Rotter- 
dam, some going forward by Rhine navigation, and some 
by rail. From Rotterdam to Ruhrortb by water costs 
from 1s, 6d. to 2s. per ton, From the same port to 
Oberhausen by rail costs 2s, 6d., and to Dortmund 3s, 8d. 
per ton. 

I also have information to the effect that grade D is 
now being offered at about 15s. 6d. per ton, delivered in 
trucks at Antwerp, for use in the Liege and Luxemburg 
districts. 

Tt will now be obvious to all that during the last six 
years Scandinavia has become a most important source of 
Iron ore supply to the principal iron-producing countries 
of Europe. The ore travels about 1680 miles to English 


(Cleveland), and 1690 to German (Dortmund) works, and | b: 


1400 miles to Witkowitz. This is farther than from the 
celebrated Lake Superior mines to the Pennsylvania Steel 
Works. Only very rich ores could bear such cost for transit. 

The value of grade A ore, containing 69 per cent. of 
iron and 2 per cent. of silica, is at present about 18s. 6d. 
per ton delivered at Middlesbrough furnaces. Spanish 
rubio ore, containing 50 per cent. of iron and 8 per cent. 
of silica, costs 12s. 6d. per ton, or 6s. per tonless. But 
the extra 19 per cent. of iron is worth, at say 5d. per unit, 
7s, 11d, per ton, and the 6 per cent. less silica, at say 1}d. 
per unit, is worth 9d. per ton. Adding these figures 
and deducting the 6s., we obtain 7s, 11d. + 9d.— 
2s, 8d., as the equivalent of the advantage of grade A 
over rubio ore to the extent it is used. In other words, 
the use of A grade ore, under present conditions, should 
enable smelters to cheapen the cost of production of pig 
iron for acid steel purposes to a substantial extent. 

It should be of further assistance in this way. There 
are certain hematite ores which have been submitted to 
a washing process to clear them from the matrix in which 
oz are found embedded. 

he effect of washing is to increase the percentage of 
ail the remaining elements. A sample of washed and 
dried rubio ore from the San Salvador mines, near San- 
tander, analysed for me by Messrs. Pattinson and Stead, 
contained 59.5 per cent. of iron, 0.038 per cent. of phos- 
phorus, and 1.7 per cent. of silica.* 


Helland Helland) Helland 
| | 





_ By itself, such an ore could not be used without exceed- 
ing m the pig iron the phosphorus limit permissible for | 


_ * The same ore in the cargo yields 51 to 52 per cent. of | 
iron, as compared with 48.5 to 49.5 per cent., which is 


now an ordinary yield for Bilbao ore. | 


10. ll. 
58.6 64.9 44.2 


| 
| 


0.0048 trace 


8.1 


Pattinson 
and Stead and Stead and Stead 


Stahl und|W. Hawdon| Author § Author | Author 
| Hisen, vol. | | 
|xii., page 9| | 





* Also 54.0, 57.0, 64.0, 


acid steel purposes ; but by mixing it in the charge with 
grade A Gellivara ore, containing, say, only 0.01 per 
cent. of phosphorus, it can be made available and benefit 
obtained from its high percentage of iron, and from its 
somewhat lower market value, due to the excess of phos- 
horus. Rubio ores containing an excess of silica can 
; utilised in a similar way by mixing with grade A Gelli- 
vara, or even with B grade. 

For the manufacture of pig iron for acid steel pro- 
cesses, there seems to be no doubt whatever but that a 
valuable new material has now become available in grade 
A Gellivara magnetite ore. The large and growing im- 
portations into Germany, and the five to six years’ ex- 
perience at Witkowitz, seem also to afford sufficient 
proof that grade D is equally of value in the manufacture 
of pig iron intended for the Bessemer basic process, as 
carried on in those countries. 

The question remains, how far can we in England use 
to advantage grade D, with or without our native phos- 
phoretic ores, and with or without puddlers’ tap, in making 
pig iron suitable for the Bessemer basic process ? 

That pig iron made solely or mainly from Cleveland 
native ores can be turned into good steel in a basic-lined 
Bessemer converter, the daily practice of Messrs. Bolckow, 
Vaughan, and Co., Limited, and others has long ago 
proved.* But that is not the whole question. What is 
wanted is not only good basic steel, but good basic slag 
for manure. The by-products are indeed as important 
commercially as the main products, and the market value 
of them seems to be increasing day by day. The old 
stocks of puddlers’ tap containing an average of say 52 per 
cent. of iron, 17 per cent. of silica, 1.0 per cent. of sul- 
phur, and 3.25 per cent. of phosphorus (see Table II., 
column 7), are nearly exhausted, and the current output 
is steadily diminishing. During the 12 years 1882 to 1893, 
the production of puddle bar in the United Kingdom has 
decreased by 53 per cent., and in the Cleveland district 
y 73 per cent.t The diminution in the production of 
puddlers’ tap must have been in the same proportion. 
Will grade D prove a satisfactory substitute? That 
is a question which time and experience can alone fully 
determine. But it is clear from the analysis (see Table 
II., column 2) that it promises well as a source of iron 
and phosphorus, without the drawbacks of high silica and 
sulphur. Much depends on the price at which it can be 
delivered. To this point I will again refer. 

The Gellivara deposits are 4 to 5 miles long by 1 
to 2 miles broad. The ore in sight, or which can be 
detected by the dip-needle, covers an area of 160 acres. 
Borings have been made to a depth of 175 ft. without 
reaching the bottom. The quantity of ore has not been 
determined, but there is no doubt that it is enormous; 
indeed, enough to supply all probable demands for several 
generations. 

Asa material for the manufacture of pig iron for acid 
steel purposes, there is obviously an advantage in the use 
of grade A ore at present prices. But the market value 
of such pig iron is now about 9s. per ton more than that 
of Cleveland or of Cleveland basic pigiron. The puddlers’ 
tap, which forms so important an ingredient in the last- 
named commodity, is selling at about 6s, 6d. per ton 
delivered to smelters. Fora time at least this will have 
to be taken into account in determining the value of grade 
D, and deciding whether it can be profitably imported 


into this country. 
(To be continued.) 


* Proceedings of the Institution of Mechanical Engi- 
neers, 1893, pages 245 and 246. 
+ Iron and Coal Trades Review, March 30, 1894, page 


399 


ve 





ee | oe 
Pattinson Pattinson | W. Whit- 
well and 
Co. 
W. Whit- 
well and 
Co. 


42.38 ) 
to + 
58.94 J 


Js 


57.9* 
0.19 
1.80 
0.32 


0.082 


2.184 
747 cs 
f 0.125 

0.26 to 
\ 035 


0.016 0.013 





0.1 0.62 és 
f 14.6 
to 


32.0 


15.9 22.25 


| Pattinson 
and Stead 


Author 


Pattinson 
and Stead 


| Author 


Pattin- 
son and 
Stead | 
Author 





W. Bar- Hassle- 


rett | 





IRON AND STEEL IN SWEDEN. 

Ar the last meeting of the Union of Swedish Iron- 
masters the following information about Swedish iron 
and steel was given by the board. The exports during 
January-April are shown in the following Table, the 
corresponding figures for last year — added ‘it 


tons 
8,805 
792 
2,491 
28,048 
550 


312 
119 
724 
707 
36,550 42,548 
The increase on this year as compared with last year 
amounts to about 6000 tons. The quantities of iron on 
which banks had advanced loans were, as far as could be 


ascertained : ‘ 
April 1, April 1, 
1893, 1894. 
tons tons 
35,587 30,298 
6,223 9,087 
4,448 7,832 
16,603 18,466 
9,182 11,077 


72,043 76,760 


the quantities at April 1 this year being some 4700 tons 
in excess of the corresponding figures for last year. : 
During the first quarter of the present year were in 
operation : 
138 blast furnaces, against 128 in 1893 
355 furnaces es 
23 Bessemer converters ,, 
22 Martin furnaces a 


The production during the first three months of 1893 
and 1894 was: ee 


tons 
135,279 
53,682 


tons 
Pig and ballast iron 
Ingots oe er 
Blooms, &c. 
Bar iron in 
Cuts of bar iron 
Rolled wire ... 
Drawn wire... 
Plate... 
Nails... 


Pig iron 

Bar iron, &c. 
Blooms, &e. 

Ingots 6 ee 
Other kinds of iron 


1893. 
tons 
127,768 

50,324 


Pig iron... 
Blooms ... Be 
Bessemer ingots 21,519 19,603 
Martin © 20,616 18,187 
The stagnation of the American market has naturally 
interfered with the usual orders from that part of the 
world ; so far as the Continent is concerned, the demand 
has been that of average years, the only article for which 
there has been an increased demand being pig iron for 
Martin requirements. , 
The quotations of January 27 remained unaltered, viz : 


Gothenburg. Stockholm. 
f.o.b. f. 


Le o.b. 
£s. d. 8. 
8 00 1 
710 0 
710 0 


Ordinary hammered iron 
me rolled .. 
Rolled ‘‘ fine” iron 


° 
‘ 
0 
r 
‘ 


| per ton of 1016 kilogrammes, without discount. 





CANADIAN CANALS,—The Canadian Minister of Public 
Works has entered into an agreement with the contractors 
by which they will complete the new Canadian canal at 


‘Saulte Ste. Marie by July 1. 
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‘‘ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 

The number of views given in the Specification Drawings is stated 
in each ph Bape pen he or end the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
wpcs of Specieations may be obtained at ihe Patent Of 

ions ma obta 

. ‘ale | Any 88, Cureitor street, Chancery-lane, E.C., at the 


uniform price of 8d. 
The date of the advertisement of the ae of @ complete 
SS is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the ance of a complete specification, 
ive notice at the Patent O of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


11,728. E. F. Moy, London. Switches. [8 Figs. 
June 14, 1893.—This invention consists of a bridge-piece a for 
making and breaking contacts in electric current switches, pivoted 
at one end and having a triangular orifice, combined with a stud @ 
and crank arm situated in the orifice, and capable of imparting + 


- °° , wo 




















M728 


pendulous movement to the bridge-piece, locking it at the ex- 
treme points of the ‘‘on” and ‘‘ off” positions. A contact tongue 
a' is provided on the bridge-piece, and terminal contacts, a spring 
being adapted to release the bridge-piece when unlocked by the 
movement of the crank arm. (Accepted April 18, 1894). 


10,134. W. B. Sayers Bearsden, and H. A. 
Mavor, W. A. Coulson, and 8S, Mavor, Glasgow, 
Dum on. Armatures for Dynamo Electric 
Machines. [12 Figs.) May 20, 1893.—This invention relates 
to the construction of armatures for dynamo electric machines 
by winding the conductor in the form of long loops, arranged 
around the aimature core, which consists of two bars 1, la, con- 
nectcd by attachable end-pieces 2, 2a, and provided with corre- 


r] Fig2y 









































sponding guide-pins 3, arranged at short distances apart corre- 
sponding to the width of the required armature coils, the bar la 
being provided with additional and detachable pairs of guide- 
pins 4. Within the core one side of each of the loops is secured; 
a clamp being applied to the other side of each coil, and the arma- 
ture core with the portions of the lcops secured to it relatively 
to the clamp being rotated, until the portions of the coils held 
by the latter are brought opposite to the required parts of the 
armature, to which they are then securcd. (Accepted April 18, 
1894). 


10,081. W. Greenhalgh, Leeds. Electro-Motors, 
[8 Figs.] May 20, 1893.—This invention relates to electro-motors 
operated by alternating currents. The field magnet A is con- 
structed of laminated iron, and are excited by coils of insulated 
wire B. The armature C is also made of laminated iron and 
wound wi h coils cf insulated wire, which are connec’ed to the 





commutator D. H is the shaft «f the mctor, J the support 
for the movable arm K of the governor, and G an insulated 
cover which supports the contact stud N. When the movable 
arm flies out, from centrifugal force at the required a 
electrical contact is broken between K and N. The field 
magnets can be conrected in series with the armature through 





brushes and commutator. The brushes are also ‘‘short cir- 
cuited” through the governor, except when the speed rises above 
the normal, when contact is broken. (Accepted April 4, 1894). 


GAS, &c., ENGINES. 


8095. A. Morcom, Rereinehon. Motive Power 
Engines. [5 Figs.) April 21, 1893.—This invention relates to 
working motive power engines. The gas and air mixture is 
taken in on the first advance stroke, and compresged on the retura 
in‘o the explosion space I. The mixture is then exploded, and 
by its expansion forces the piston a on the second advance stroke. 
On the second return stroke the products of bustion on the 
side 1 are expelled by way of the valve Al. The charging, com- 
pressing and exploding, expanding, and exhaust operations are 
s‘milarly carried on on the side 2 of the piston a, and on the sides 
3 and 4 of the piston b respectively. The explosions are arranged 
to take place alternately on the back and front faces of the 
pistons a, b, sothat an explosive stroke is given in each direc- 
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tion alternately. The piston-rod ¢ carries a pin f, which strikes 
upon a shoulder on the link when moving in the direction of 
the arrow, and so the link is moved in the same direction, and 
moves with it a lever which carries a pawl operating in a ratchet- 
wheel, this wheel having four teeth, and at each movement of 
the piston-rod towards the end of its stroke, the pawl is moved 
sufficiently to carry the ratchet- wheel round by one-fourth of the 
circle. The lever with its pawl is returned at the end of each 
stroke by a spring, so as to be able to operate again at the end of 
the return stroke. The pin f similarly strikes the link at the 
other end of the stroke, and so towards each end the ratchet- 
wheel is operated. The fcur valves accomplish a complete 
revolution in four single strokcs cf the pump. (Accepted 
April 18, 1894), 


GUNS, &c. 


G. Kynoch and Co., Limited, and E. Jones, 
Witton, Warwick. Cordite Loading Machines. 
(6 Figs.) April 26, 1893.—This invention relates to machines for 
loading cartridges with cordite, and the object is to arrange them 
so that one movement of a lever completes the operation of load- 
ing and cutting of f, the cordite. Upon a sliding bar I, which forms 
part of the existing machine, is arranged a pivoted inclined piece 
H, which upon one stroke of the bar operates cne end of a lever 
which carries a cutting knifeG. The erd of the lever in cc ntact 








with the inclined piece carries a roller. The sliding bar is 
operated from the foot lever, and is so arranged as to time and ex- 
tent of movement that the cordite is cut off by the movement of 
the lever upon the incline, this incline being arranged so that 
after the cordite is cut cff the continued movement causes the 
end of the roller to pass over the upper edge of the incline, and so 
the lever drops over the latter, pulled down by a spring, and on 
the return stroke of the sliding bar the end of the lever passes 
under the pivoted inclined piece H, raising it up and allowing it 
to fallagain. (Accepted April 18, 1894). 


STEAM ENGINES AND BOILERS. 


21,943. V. Delcourt, Paris, France. Steam Engines. 
(6 Figs.] November 16, 1893.—This invention relates to a single- 
acting vertical steam engine provided with two or more cylinders, 
The steam engine has two cylinders, one high-pressure and the 
other low, the former receiving steam from the boiler by a branch 
A cast in one with the cover of the cylinder, The distribution of 
the steam is effected by means of a conical valve a, having 
four orifices, the first two serving for admission and the two 
others forexbaust. When the edge b of this valve uncovers the 
admission port F, steam enters the cylinder through one of 
the passages of the valve a, but at this moment the edge c of the 
second passage is in a position in which steam also begins to be 
admitted by this passage. The exhaust takes place similarly by 
the two other orifices simultaneously into the passage H, whi 
conducts it into the atmosphere if the engine is provided with one 
cylinder only, but if the engine has two cylinders the passage H 
conducts the steam to the distributing valve d of the other 
cylinder. The two cranks are arranged at 180 deg. to each other, 
so that when the small cylinder is in communication with the 
admission ges, the large one is in communication with the 
exhaust, jis arrangement enables the two valves a and d to 
operated by a single eccentric e. This eccentric is keyed on the 
main driving shaft, and its roof fis jointed to the ends of two 








levers g and g!, which are keyed upon the spindles / and h' of the 
two valves. Each of the spindles / and A’ is formed at one end 
with a mortise in which engages a t2non cast in one with the 
adjacent end of the corresponding valves. This connection is 
formed with a certain amount of play, which allows of the longi- 
tudinal adjustment of the valve necessary to compensate for the 
wear of the valve. The spindles / and h! rotate in tubular bear- 
ings Zand /', against the end of which conical shoulders on the 
spindle constantly rub during motion, and thus insure the valve- 
boxes being steam-tight ; when the shou'ders become worn they 














may be again brought to bear on the ends of the bearings / and /' 
by slightly tightening the bolt i. The eccentric rod is guided at 
its upper part to prevent its longitudinal displacement. In each 
of the valves a and d one of the admission passages delivers on 
each side of the valves; the pressure of the steam is thus greater 
on the large base than on the small one, and this difference causes 
each of the conical valves a and d@ to advance in order to auto- 
matically compensate for any wear that may take place. Means 
are provided for reducing the space occupied by the engine. 
(Accepted April 11, 1894). 

7510. G. H. Taylor, London. Boilers. [5 Figs.) 
April 12, 1893.—The invention relates to gas producer furnaces 
for steam boilers. A fire is kindled on the firebars D!, and when 
sufficiently advanced fuel is charged on to it through the hopper 
D6, air being supplied by the blower. The two doors D7, D8 of 
the hopper Dé enable the fuel to be supplied to the furnace with- 
out gas escaping from it, the fuel being first charged into the 
hopper D6 while the door D® is closed and door D? open, and then 
from the hopper after closing the door D7 by opening the door D*. 
The gases generated in the chamber D pass in the direction of 
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the arrows over the bridge E+ into the chamber E first down 
wards at one side of the baffle E! and then upwards at the other 
side, so as to allow time for the 8 to become a permanent gas. 
This next passes through the tubes F into the combustion 
chamber B3, in which it meets and mixes with the highly heated 
air, entering the chamber by way of the tubes G, along with which 
it is there consumed. The products of combustion then pass and 
repass amongst the water tubes A, also meanwhile impinging 
against the underside of the steam chamber A%, finally leaving 
through the opening B®. (Accepted April 11, 1894). 

14,294. L. P. Perkins. Manchester. Steam, &c. 
Boilers. (6 Figs.) July 24, 1893.—This invention relates to 
apparatus for the generation of steam or pressure vapour. A 
number of tubes a, each containing a quantity of liquid and 
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hermetically sealed, are vertically disposed in the furnace b and 
flue c, and their upper ends pass through the shell of the vessel d 
and are made tight. The fuel is introduced through the fire-door 
g on to the fire-bars h, the necessary air for combustion being ad- 
mitted through the door j. The door k provides means for sweep- 
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ing the outer surfaces of the tubes, and for admitting cold air if 
it is desired to check the generation of steam. At / isa bridge 
and at m a door providing access to the fluec. The tubes imme- 
diately above the hottest part of the fire are shorter than those 
on either side or in the flue. To enable the shell to withstand 
internal pressure, the tubes are made to act as stays, and the por- 
tions of the tubes above the level of the liquid serve to dry the 
steam, and to superheat it to some extent. The heat applied to 
the lower portions of the tubes is ra _ transmitted through 
them to the liquid contained in the boiler by the liquid contained 
in thetubes, which, becoming partially evaporated, ascends, giving 
out its sensible heat, and in condensing its latent heat, to the 
liquid in the boiler, the condensed liquid contained within the 
tubes descending to be again evaporated. By a ppegrage 3 the 
tubes, the internal pressure may be so regulated as to always 
insure that the contained liquid is kept in contact with the 
interior of the length of the tubes exposed to the furnace, 
(Accepted April 11, 1894). 

10,671. J. Bradley, Kingstown, Dubiin. Lubri- 
ecator. (3 Figs.) May 31, 1893.--The object of this invention is 
to blow the lubricant on to the piston- of steam engines by 
means of the steam that enters the cylinder at every stroke when 
the rod commences its inward stroke. The small spring valve A 
is placed on that side of the cylinder through which the rod 
works, with the pipes H leading from it to the piston-rod F, and 
encircling it, the pipe H passing through the bottom part of the 
valve-box B, In the pipe, where it encircles the piston-rod, are a 














number of openings, through which the lubricant is blown on to 
the piston-rod. The oil tank G contains the lubricant, which 
flows from the tank into a funnel-shaped pipe leading into the 
valve-box B, the flow being regulated by the small valve D, and so 
placed that the Jubricant can be seen flowing into the funnel- 
shaped pipe. When the steam enters the cylinder K, on the 
side next the valve A, it forces open the latter and blows the oil 
on to the rod F, the pressure of steam, at the same time, closing 
the valve B. (Accepted April 11, 1894). 


10,240, E. Gessner, Aue, Saxony. Steam, &c., En- 
gines and Pumps. [4 Figs.) May 23, 1893.—This invention 
relates to steam, &c., engines, and has for its object to obviate 
the wear due to the weight of the piston on the underside of the 
cylinder in horizontal engines and pumps, and to apply the force 
of gravity to overcome the inertia of the piston at the ends of 
the stroke. The cylinder C is curved upwardly. K isthe piston 


and 8 the piston-rod passing through stuffing-boxes V, and re- 
spectively attached to the arms of the oscillating frame P sus- 
pended from the pin W' in the frame ted on the baseplat 
A, and coincident with the centre of curvature of the cylinder C. 
W is the crankshaft, and z the crankpin, its die-block N working 
ina radial slot o in the frame P. The distribution valve X is 
worked from the crankshaft W by an eccentric through a rod and 
lever, (Accepted April 11, 1894). 

16,411. J. A. and J. Hopkinson, Huddersfield, 
Yorks, Stop Valves. [13 Figs.) May 27, 1893.—This in- 
vention relates to parallel slide stop valves, and has for its object 
to provide means of retaining the valve seats in place, while 
allowing their withdrawal for examination, repair, &., without 
necessitating the disturbance of the connections of the valve 
casing with the adjoining pipes. A is the valve casing, C the 
discs constituting the valve proper, C! the valve spindle, D 
the valve seats, which are prepared to bed against the ground 
and faced surfaces E of the valve casing. The seat rings 
D are provided with slightly tapered ears D! at the sides, so that 
after placing them in position against the properly prepared faces 
E of the valve casing, a wedge-plate can be inserted between the 
ears of the opposite seats on each side of the valve casing. The 
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wedge-plates F are set down so as to push the seat rings firmly 


against the valve casing by screws Fl, The valve discs C being 
quite parallel do not operate to draw the seats D away from the 
casing when they are raised to —_ the valve. Little pressure is 
required to make a tight joint between the valve seat D and the 
casing A onthe induction side of the valve, because the seat is in 
equilibrium of pressure, the spring between the valvediscs C not 
being strong enough to maintain the induction disc against its 
seat. The valve seat D on the eduction side of the valve is firmly 
held against the casing by the pressure exerted by the wedges, 
together with the force applied to the seat due to the fluid pres- 
sure acting on the eduction disc. This pressure is quite sufficient 
to make a tight joint between the seat and the casing. The faces 
of the seats upon which the valve discs slide in opening and 
closing are ground and faced. (Accepted March 28, 1894). 





MISCELLANEOUS. 

8106. R. F. Carey, Tulse Hill, Surrey. Hydraulic 
Lift Machinery. [4 Figs.] April 21, 1893.—This invention 
relates to the construction and employment of two adjoining 
small ram cylinders as power cylinders and acting together, these 
— being fed from separate pipes, but from the same pump, 
the ingress ports being coverable by a single slide valve, arranged 
so that should there be a leakage in any part of one cylinder, or 
its connecting pipe, the load remains supported by the other. 
A, A! are two cylinders of equal capacity, fixed a slight distance 
apart by the straps B to the wall C. Dare ram pistons, connected 
at the lower ends to the crosshead E, which also acts as a counter- 
poise for the cage, these being affixed to the pull-rod H, which 

sses through the straps B and having its lower end bolted to the 

lock E. Iare pipes affixed to the cylinders A, A' respectively, and 
also to the separate ports J of the valve-box K. Lisa single port 
of the slide valve M, held in place by the cover, and having its 








upper end jointed to the lever, P, which is fulcrumed at Q to an 
arm R of the valve-box K. This lever is provided with a weight S 
as a counterbalance to the end T. The longer end T of the lever 
P is free for the attachment of a governing chain. The 

ttendant, by depressing the end T of the lever P by the govern- 
ing chain, raises the valve M and permits water to pass from 
and L to J, and thence by the pipes I to the cylinders A, A', in 
which pressure is exerted on the ram pistons D ; these, with the 
block E, guide-rod H, descend, and draw down the saddle F and 
whip-pulleys G, and consequently act upon the wire ropes he 
which the cage is held, the action, while the valve M is adjusted, 
being such that the cage ascends to the desired height, and can 
be held — by moving valve to central position, so that the 
ports U and V are both closed. By pulling on the lever T by the 
governing chain to cause the valve M to open the port V, the 
water flows from the cylinders and away by the outlet V to a tank, 
and thus lowers the cage. (Accepted April 11, 1894). 


18,816. C. B. Labatt, San Francisco, California, 
U.S.A Elevators. [4 8.) October 7, 1893.—This inven- 
tion relates to a safety attachment for elevators, and the object is 
to provide one which remains out of action as long as the rope by 
which the elevator is suspended remains intact, but which is 
thrown into action immediately upon the breakage of the rope, 
and thereby projects a series of safety stops into the line of travel 
of the elevator so as to catch and hold the cage. The guide 
timbers A are arranged upon each side of the shaft in which the 
elevator B travels. The rope C, from which the cage is suspended, 
and by which it is’ raised and lowered, passes over a pulley D 
mounted upon a cross-shaft E extending across the full width of 
the elevator well, and having its ends journalled in boxes loosely 
supported in standards G. The shaft, also, has other bearing 
boxes H close to the wheel D, so that it ie — near the 
—_ where the strain is brought upon it. The intermediate 

xes H rest on supports I, and both these boxes H and the outer 
boxes F rest upon their supports without any fastening, being re- 
tained in place by the shape of the latter, which are made concave 
or V-shaped, forming rests in which the boxes fit snugly, and by 
which they are prevented from any side motion as long as the 
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apparatus remains intact. To sleeves loosely surrounding the 
cross-shaft are attached ropes J which pass over pulleys K upon 
a second shaft, which is permanently fixed at some distance 
above the cross shaft E. Upon the opposite ends of the ropes J, 
where they depend after passing over the pulleys K, are fixed the 
weights M. These weights are soadjusted that, while the elevator 
cage B remains suspended by its rope C, the weight of the cage 
is sufficient to retain the bearing boxes F and H in their supports, 
but if the rope C breaks, soas to relieve the shaft E of the weight 
of the cage, the weights M immediately lift the shaft E, with its 
boxes, upward, the weights descending. As the weights M 
descend they act immediately upon the stops N which are sup- 

rted in the guides A, so that when these stops fall outward 
rom the chamber in which they are normally concealed, they 
project into the path of the cage and instantly arrest it, prevent- 
ing its falling a distance of more than a few feet. The stops are 
constructed so that when in position they lie within the 
chamber to which they are fitted, and do not project into 
the line of travel of the cage. They are connected with the 
rope J by means of levers so attached with this rope that when 
the latter is moved by the action of its weight M it tilts the 





lever and throws the stop outward. The stop is so balanced that 
the moment the angle projects a little beyond the chamber its 
centre of gravity is thrown outward, and the stop N falls by its 
own weight into the line of travel of the elevator cage B and 
immediately arrests the latter. (Accepted April 11, 1894). 


15,646. M. D. Miner, Leyden, and C. P. C. Miner, 
Charlemont, Mass.,U.S.A. SawSharpening. [4 Figs.) 
August 17, 1893.—This invention relates to means for sharpenin 
saws, and consists of a three-part frame folding up on hinges an 
provided at the top with clamping jaws for holding the saw, 
the operator being enabled to work on both sides of the latter 
without removing it from the clamp. The saw is inserted 
between the jaws E, and the transverse shaft F turned to bring 
its longest diameter at right angles to the length of levers D, and 
thus force the jaws firmly against the blade of the saw. The arm 
N is then turned in its bearing so as to bring the file in the prope 








position relatively to the saw blade, the arm being then fixed by 
the screw O. The rod is then reciprocated longitudinally, and 
the file T caused to sharpen the tooth of the saw with which it 
comes in contact, the socket K being moved along the groove H 
until all the teeth have been sharpened on one side. The appa- 
ratus is then reversed by swinging the central frame A against 
the side frame, which was previously extended, this causing the 
jaws and saw blade between them to extend in an opposite direc- 
tion. The socket K is moved longitudinally of the jaw until it 
reaches the end of the bed on which it travels, and then with- 
drawn and placed in the bed in the other jaw, and the teeth on 
that side sharpened. (Accepted April 11, 1894). 


22,577. E. G. Beskow, Stockholm, Sweden. Centri- 
fugal Apparatus. (2 Figs.) November 24, 1893.—This inven- 
tion relates to means for driving centrifugal apparatus adapted 
to be operated by hand power. A wormwheel A is mounted ona 
shaft A! journalled in the framing, and engaging with a worm on 
the centrifugal shaft B, the wheel having an inclined position 
relatively to the said shaft, and having its teeth placed either 








right across or obliquely to the edge of the wheel, aceording as 
the inclination of the shaft A! coincides or nearly ceincides with 
the pitch of the worm on the shaft B. The wheel A is connected 
with a shaft E, journalled in the framing and provided with a 
crank F, by means of conical gear wheels C, D. The oblique posi 
tion of the wormwheel A with relation to the centrifugal chats, 
revents jerks caused by the longitudinal displacement of the 
atter. (Accepted April 11, 1894), 


7607. H. Cheesman, Hartlepoo], Durham, Manu- 
facture of Wire Ropes. [4 Figs.) April 14, 1893.—This 
invention relates to the construction of wire ropes. On the axis 
of the machine is arranged a toothed wheel, between which and 
the surrounding spool-carriers c are intermediate wheels gearing 

















into the fixed centre wheel f, ard also into wkecla cn the spool- 
carriers. The spool-carriers wap od revolve on their own axis 
during their passage round the axis of the machine, the amount 
of revolution depending on the pitch and angle of the spiral. 
(Accepted April 11, 1894). 

4951. G. Paasche, Gardelegen, Prussia. Ploughs, 
{4 Figs.] March 9, 1894.—This invention consists in adapting 
the ploughshare to act, by providing a recess in it, as a support 
for the coulter, so as to prevent the latter from bending or 
breaking. The coulter is fixed tothe plough beam, and has 
ite point directed either forwards or backwards, and slid from 
above or from the front to take into the share at the recess, 80 
that all lateral movement is prevented. (Accepted April 18, 1894). 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 
with illustrations of inventions patented in the 
tates of America from 1847 to the nt time, and 
reports of trials of t law cases in the United States, may be 
consulted, gratis, at the offices of Enoinzgpine, 35 and 36, Bedford- 
street, Strand. 
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AMERICAN RAILWAY CAR 
COUPLERS. 
(Continued from page 735.) 

Govu.p’s buffer and continuous platform for pas- 
senger service is represented by Figs. 17 to 22, on 
page 770, and Figs. 23 and 24 annexed, as manu- 
factured by the Gould Coupler Company. With this 
construction of the buffer side stems, both the 
side stem springs act together to right the buffer 
when going from a curve to a tangent, preventing 
the rattling of the buffer and always keeping the 
platforms and buffers together. This arrangement 
will be readily seen by Figs. 17 to 19. The 
buffers are held in contact at all positions of 
the coupler draught springs by the pressure-bar 
connection between the rear end of the coupler and 
the centre buffer springs. The outer coil spring 
acts in emergencies to take up all excessive shocks. 
The manufacturers prefer the wide carrier iron for 
the passenger coupler, with the Miller side spring 
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head inthe others. The knuckle at the 15-ft. blows 
closed, as a rule, from 2} in. to 28in., while in all 
cases the pin bent even at the 10-ft. drop, ‘‘ start- 
ing ” in one case at the first blow. As tothe pulling 
tests, the results may be tabulated : 
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Single lug test: Lower lug of No. 5 broke at load of 86,850 Ib. 
Drawbar test : Lower drawbar lug broke through pivot pinhole 
at 120,480 Ib. 
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on each side as shown (Figs. 17 to 24). ach side 
spring is yoked at its outer end to limit its move- 
ment at the central position of the coupler, so that 
when uncoupled the coupler will always remain 
in its central position. On sharp curves, the lateral 
side play eases the movement of the knuckle in the 
opposing coupler, avoiding binding and straining 
the couplers, springing of the cars, and sharp wheel 
flanges. 

In the vestibule illustrated by Figs. 25 to 27, 
on page 770, the face-plates interlock between the 
cars, preventing lateral movement and the possi- 
bility of accident to passengers passing between 
the cars. The tops are held against each other by 
the gravity bars suspending the face-plates, and are 
arranged so that the face-plates are pushed out- 
wards by their weight, thus holding them in close 
contact with the opposing car. 

The Gould freight car coupler, represented by 
Figs. 28 to 31, on page 771, and of which 260,000 are 
in use, weighs about 200 lb. The coupler body is, 
as a rule, of malleable iron ; the knuckle is of cast 
steel, weighing 353 Ib. to 37 lb. ; while the pivot 
pin, which is 12 in., is also of steel. Thereare nine 
parts in each coupler, all interchangeable, and the 
shank, which is round in the centre, is 21in. long, 
the size behind head being 5in. by 5in. It is 
fitted for both tail-bolt and yoke. The details of 
construction will be appreciated from the engrav- 
ings, and here it may be noted that recently the firm 
have made some improvements, principally in the 
distribution of the metal in the head and shank of 
the coupler, but these changes, as may readily be 
supposed, are not of a radical nature, as each part 
made must beable to fit into any of the old couplers 
in use. The engravings show the newest type, dif- 
fering slightly from those tested. In the dropping 
tests, the nature of which we have already de- 
scribed, five blows were required to break the 
coupler, the shank breaking in two cases and the 
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The National coupler, as illustrated by Figs. 32 and 
33, on page 771, is made by the Solid Steel Company. 
The body, knuckle, and pivot-pin are all of steel, 
and the method of operating them, as will be readily 
seen, is simple. The pin, it may be remarked, is 
14 in. in diameter, and the shank, which is 21} in. 
long, is of round section in the middle, while the 
head is 4 in. by 5in. Both tail-bolt and yoke are 
used. There are ten parts, the total weight being 
about 212 lb., the knuckle itself weighing from 
50 lb. to 521b. In the dropping tests, as already 
indicated, three blows were struck from a height of 
10 ft., and then blows from 15 ft. height were con- 














cf | Knuckle Opening. | 3 
5 | 3 
So. i% ad poe | | £ 
a italia | 2] 2] Sib 
& |s8\e3)| § oS | oS s a+ 
& ME) me) & © oS ois =o 
3 o2 | 38 | Pott) £3 | $8 =a 
& |e? ie") 6 | <= | a7 | 4" | 
—_—_—— | } 
No. 1..| 217 493 | 33 3Y | AY HY — 
v» 2-.| 2164 | 50k | 3% 1 32, 3) | 38 | 135,400 
» 8..| 208 | bo] sh} ah | 3p, | BH ae 
i; #s., 908) GR | SL 8 3} 3¢ | 155,400 
»» 5..| 218 | 482] 3% 3 3y5 | 313 | 128,300 
*, 6..| 2064 | 49h | 33 3 38 | «(8h an 
», 7..{ 215 | 50h | 3] 38 Bi, | 8% BS 
a PRs 49 | 3: Sy, 84 «| | C8 | 108,000 
} | 











None of the couplers pass M.C.B. limit gauge. Knuckles broken 
in Nos. 2, 5, and 8 Knuckle would not open after test except 
in No. 6. Pivot pin was bent in all cases. Single lug test: 
Coupler No. 6 broke through pivot-pin hole at load of 127,100 Ib. 
Drawbar tests: Broke at junction of head and shank at 
224,900 Ib. 
tinued until the coupler broke. In one case the 
knuckle broke through the lower lug at the first of 
these 15-ft. blows, the shank being bent. In the 
case of other two it was only at the fifth blow 
from the 15-ft. height that the coupler broke. In 
one of these cases the knuckle, and in the other 
the shank, broke. The pulling tests were very 
satisfactory, the pull being about 150,000 lb. before 








the breaking point was reached, while the opening 
of the knuckle at 125,000 lb. was about 2 in., in 
some instances even less. The results are tabu- 
lated in the preceding column. 

The Trojan coupler is manufactured by the 
Trojan Car Coupler Company, Troy, N.Y. It is 
shown in Figs. 34 to 37, on page 771. In this case 
the knuckle is locked by the block which drops in 
front of the shank and gives nearly 4 square inches 
bearing surface in locking. The rod which passes 
through the side of the drawhead and through this 
locking block is flat where it passes through the 
block, which is thus raised and lowered by the 
rotation of the rod. The position of this rod is 
shown on the sections (Figs. 34 and 35). Carried on 
this rod is the finger, which does not rotate with 
the rod, but moves to right and left with the rod, 
as the latter is pushed in or drawn out. When 
the knuckle is released by lifting the lock block, 
it is opened by pushing. in the rod, as the finger 
bears against the shank of the knuckle, as 
shown in the section. By this arrangement 
there is no necessity for a man to go between 
the cars to open the knuckles for coupling. The 
coupler body is of malleable iron, and the knuckle 
of steel. The pivot-pin is of steel and 1% in. thick. 
The length of the shank is 21} in., and it is round 
in the centre and 5in. by 5in. behind the head. 
The operating rod is worked from the side of the 
car by a l-in. round hand-rod with an eye at one 
end and the other end turned up for a crank. The 
eye of this hand-rod engages in the eye of the 
operating rod, and by giving it a turn the 
lock block is lifted. The hand-rod is carried 
by a hanger at the side of the car, which has 
a suitable arrangement by which the hand- 
rod may be set to hold the lock up when it 
is desired to set the knuckle not* to couple. 
In the drop tests by the Master Carbuilders’ Asso- 
tion it was found that the shank broke at the fourth 
blow, three of which were from a height of 10ft., 
and the fourth from a height of 15ft. The open- 
ing of the knuckle was reduced by about j in. 
Other similar tests were made at the West Albany 
shops of the New York Central. The weight of 
the hammer was 1600 lb. ; the coupler was set on end 
with its shank resting on the base block of the 
testing machine. Before the test the opening of 
the knuckle was the M.C.B. standard, viz., 3} in. 
The result were as follows : 

First blow, drop 19 ft.; shank of drawbar slightly 
bowed, and the opening reduced jin. Second 
blow, drop 19 ft.; opening reduced ;; in. more. 
Third blow, drop 19 ft. 6 in.; shank of drawbar 
bowed; one crack appeared in the barrel, slight 
crack in the knuckle, lock block broken at the 
back; coupler still operative. In a test on the 
Fairbank’s testing machine in New York, in which 
two Trojan bars were coupled together, the tail- 
bolt broke under a tensile stress of 127,000 lb. 

The pulling tests by the Master Carbuilders’ 
Association give similar results, as the following 
Table shows : 
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Nos. 1 and 3 pass M.C.B. limit gauge. In all cases knuckles 
opened all right after test. In all cases pivot pin was bent. 
Single lug test: Pivot pins bent at 98,500 Ib., and allowed 
couplers to spring apart. Drawbar test: Shank of drawbar 
broke, 10 in. from the end, at 143,600 Ib. 


(To be continued.) 





THE LONDON AND SOUTH-WESTERN 
RAILWAY AND ITS SERVICES. 
Tue London and South-Western Railway has 
again had a very prosperous year, and is un- 
doubtedly in a sound financial position. Its train 
services are, however, in several respects so remark- 
able, that it is thought a few remarks on them 

may be interesting. 
ortsmouth, one of our most important naval 
stations, beside being on the direct route to the 
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Isle of Wight, is 734 miles from Waterloo vid 
Cobham and Guildford, and a train, in order to 
come within the category of an express, i.¢., attain 
an average speed, inclusive of stops, of 40 miles an 
hour, should cover the distance in 1 hour 50 
minutes. Asa fact, we find the fastest down train 
(i.e., the 3.40 from Waterloo) takes one minute 
under the two hours to reach the Town Station at 
Portsmouth, and the fastest up, which travels vid 
Woking, half a mile further, takes the same time. 
Another down train takes 2 hours 4 minutes vid 
Woking, but all the other trains stop at almost 
every station south of Guildford, and hence do not 
show any grand result. 

The Portsmouth line south of Guildford is some- 
what heavy, and the summit at Haslemere is 460 ft. 
above the sea. The Caledonian Company, how- 
ever, have no difficulty in working the 4.30 p.m. 
express from Carlisle, and this train is due at 
Strawfank Junction, 73} miles from Carlisle, in 
86 minutes, with asummit of over 1000 ft, to cross. 
Again, the Highland mail, starting from Perth, 
very little above sea-level, crosses the Pass of 
Drumochter, 1476 ft. above the sea, and reaches 
Kingussie, 71? miles distant, in 1 hour 55 minutes, 
and this over a line which, except for the first 
74 miles out of Perth, is entirely single. Is it, 
therefore, unreasonable to ask the South-Western 
to run between London and Portsmouth in not less 
than 1? hours ? 

The service to Exeter and the west is chiefly re- 
markable for the fact that nearly every train now 
takes longer on the journey than it once did. 
Taking the chief down trains first, we find as 
follows: The 5.50 a.m. from Waterloo, due at 
Exeter at 10.43, in July, 1891 arrived at 10.37, 
although the departure from Salisbury in both cases 
is the same, viz., 8.20, and although in 1891 it made 
eight intermediate stops, while now it only makes 
seven. In June, 1892, it left Waterloo at 6 a.m., 
and reached Exeter at 10.37. 

The 9 o’clock only arrives at Exeter three minutes 
earlier than when its departure from Waterloo was 
9.5, despite the fact that it is not now, as then, 
encumbered with Bournemouth and Southampton 
coaches as far as Kasingstoke. 

The 11 o’clock shows no change, though it should 
be noticed that last summer the omission of the Sur- 
biton, Basingstoke, and Andover stops, only insured 
an acceleration of three minutes to Exeter. The 
3 o’clock recently had the Basingstoke and Andover 
stops cut out, but, though the journey to Salisbury 
was shortened three minutes, the Exeter time re- 
mains the same. The 5 o'clock remains untouched. 

Next as regards up trains. The 6.55 from Exeter, 
formerly due at Waterloo at 1.17, now arrives at 
1.20. The 7.45 Mondays only reaches Waterloo at 
12.1, one minute later than formerly. The 10.25, 
once due at Waterloo at 2.25, after being due 
at 2.30 and 2.32, is now due at 2.33. 

The 12.45 has escaped untouched, but when 
dealing with this train it should be observed that 
in summer the Ilfracombe portion follows up from 
Exeter at 1.0 p.M., making the same stops as the 
12.45, with the substitution of Sidmouth Junction 
for Yeovil Junction. Two trains being necessary, 
why next summer should not they run as follows? 
First portion : 
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Waterloo 4.30 
and the second portion leave at 1 o’clock, and do 
all its present stops, with Yeovil Junction in addi- 
tion, and reach Waterloo, as during last summer, at 
5.15. This latter being a light train, there would 
surely be no difticulty over the extra stop. 

The 1.5 from Exeter has had a chequered career. 
It once left at 1.2, and rsached Waterloo at 6 P.M., 
but it has gradually been reduced, till now it 
reaches Waterloo at 6.26. The 2.10 once reached 
Waterloo at 7.25, and its arrival is now 7.52 p.m., 
but the new 4.15 from Exeter is a partial] justifica- 
tion for this. The 4.15 reaches Waterloo at 8.16, 
one minute later than formerly, which is accounted 
for by its stopping at Wimbledon for milk traftic 
purposes. The 6 o’clock is untouched. 

Such is the progress of the Exeter service, while 
further west we find much the same state of things. 
Devonport, tke first of the ‘‘ Three Towns,” once 
got its papers at 12.8; now the timeis 12.29. 
Again, the 2.40 from Waterloo once reached 
Devonport at 7.55; now the 3 o’clock does not reach 





there until 8.23, i.e., the best journey is 8 minutes 
longer. The run of the 8.30 a.m. from Plymouth 
(Friary) between Okehampton and Yeoford, 14} 
miles in 16 minutes, is remarkable. The 4.15 p.m. 
from Exeter and the 7.45 a.m. Mondays only, are 
the only new trains that have been put on between 
London and Exeter for many years (the 1.0 P.M. in 
summer being virtually a second portion, we do 
not count it). Comparing the Great Western and 
South-Western to day, we tind: The Great Western 
have six down and six up expresses. he London and 
South-Western have two down and five up expresses 
(one Monday only) between London and Exeter, and 
though the Great Western route is 194 miles, 
against 1714, it is only beaten by 19 minutes over 
the best down and 4 minutes on the best up 
journey. In fact, but for the 10 minutes at 
Swirdon, it would probably win on the up journey. 

Again, the timing of the South-Western trains is 
most incongruous. The 11 o’clock down express in 
summer, stopping only at Salisbury and Temple- 
combe, takes 16 minutes longer to reach Exeter 
than the 3 p.m., stopping at Salisbury and Sher- 
borne, and, until recently, at Basingstoke and 
Andover Junction also. The 10.25 up train takes 
4 hours 8 minutes to reach Waterloo, stopping six 
times, while the 4.15 train takes 7 minutes less, 
making, not, as might be thought, three less, but 
three more stops. And the up journey by the best 
train takes 15 minutes longer than the down. The 
3 p.m. from Waterloo is in many respects the best 
train the South-Western runs, its running west of 
Salisbury being very smart (for gradients vide Enet- 
NEERING for March 31, 1893). In fact, the running 
of several trains over this section is really remark- 
able, and it is curious to note how, as the gradients 
become stiffer, so does the running improve. 

Though the 4.55 down express from Waterloo to 
Bournemouth has been accelerated, and a new up 
train, due at Waterloo at 6.50 p.m., has been put 
on, if the timing of the various Bournemouth 
trains during the last year or two were analysed, 
we should find that, like the Exeter trains, they 
have in many instances been let out, e.g., the 12.30 
down express was once due at Bournemouth East 
at 2.57 p.m., now the time of its arrival is 3.4. 

When the Bournemouth direct line was opened, 
a 2}-hour train was promised as soon as the Sway 
Bank had consolidated, but it is still a dream of 
the future. 

Weymouth now has, by means of the Bourne- 
mouth trains being continued over the new Poole 
Breakwater line, a better service than formerly, 
but here again we find the best up train from 
Weymouth at 12.50, which recently arrived at 
Waterloo at 4.23, does not now arrive until 4.38. 

The mere mention of the name of Southampton 
provokes enthusiasm in any true South-Western 
man’s breast, yet 1 hour 55 minutes is the best 
time between Waterloo and Southampton Docks 
station, a distance of 79 miles only, and this is 
a late train—the 9.35 p.m. from Waterloo, the 
morning fast train (11.15 a.m.) taking 2 hours 17 
minutes. Yet in 1847 a train left Nine Elms 
(then the London terminus) at 12.30 noon 
and reached Southampton at 2.15, and a corre- 
sponding train left Southampton at 12.30 and 
reached Nine Elms at 2.15, both calling at Basing- 
stoke, the down being due to leave there 58 
minutes after leaving Nine Elms. It is, there- 
fore, curious that 62 minutes is the best time from 
Waterloo to Basingstoke to-day, the advertised 
time of one hour a short time back evidently being 
just a little too hard, though why it should be, 
when the Midland newspaper train reaches Bed- 
ford in 58 minutes, a distance of two miles further, 
it is hard to see. Itis true, the West End station 
at Southampton, right away from the docks, &c., has 
the benefit of nearly all the Bournemouth trains 
calling there, but these trains cannot be regarded, 
except quite secondarily, as meant to give the town 
an express service. 

Though specimens of a bygone standard of coach 
construction are still to be found on the London 
and South - Western Railway, they are rapidly 
being replaced by a really good type of coach, and 
the introduction of Pullmans is a good thing, 
though why a charge should be made for travelling 
in them, when the first-class fares are none too 
moderate, it is difficult to see. The Midland 
makes no extra charge, nor, mirabile dictu, does the 
South-Eastern Railway. 

The locomotive stock is also of a high standard. 
The last new express engines, with leading bogie, 
6 ft. 6in, driving and trailing wheels, coupled, with 





19-in. and 26-in. cylinders, and a boiler pressure of 
175 lb., should certainly be capable of great things, 

Punctuality has also improved, but it still gets 
overthrown somewhat easily, and one still scarcely 
finds the same briskness over station work that is 
so characteristic of the London and North-Western 
Railway. The plan of stopping up morning trains 
at Walton, Esher, or Wimbledon for racegoers is a 
cause of some unpunctuality and consequent in- 
convenience to business men. Surely slip carriages, 
which would supply the extra accommodation 
required, and also avoid the delay of astop, would 
be a satisfactory solution of this difficulty. Let us 
hope, in conclusion, that the London and South- 
Western will continue on its prosperous course, 
and by degrees throw off the old man entirely. 


LITERATURE, 


A Manual of Naval Architecture. By W. H. Wire, 
C.B., LL.D. London: John Murray, 1894. 

In this third edition of Mr. White’s well-known 
book, considerable alterations and additions have 
been made, the work having grown in size since the 
first edition was produced ; for not only are the 
pages larger, but there are more of them. Im- 
portant as the additions are, however, one could 
wish they were more numerous; but when an 
author becomes a Director of Naval Construction— 
to say nothing of being appointed to an assistant 
controllership—the public must be content with 
smaller doles in regard to literary production. 

The next previous edition was published 12 years 
ago—the first edition appeared in 1877—s0 it is 
evident that a revision was necessary, for although 
the principles upon which the science of naval 
architecture is founded must remain the same 
through all time, yet our knowledge of the re- 
sults springing from the application of these prin- 
ciples is always widening, and fresh examples of 
their usefulness are ever appearing. The work is 
put forward as an elementary treatise. It ‘‘ grew 
out of lectures given by the author at the Royal 
Naval College to naval officers and others studying 
there ;” but though elementary and popular, it has 
not the defects too often characteristic of technical 
works to which these terms are applied. Few 
better examples could be taken to illustrate Hux- 
ley’s forcible remark about the necessity of know- 
ing a great deal in order to saya little well. Itisa 
good augury of the times to see one of the acknow- 
ledged heads of a scientific profession bending his 
best energies to the making of the mysteries and 
intricacies of his calling plain to all ; and they may 
be plain to all who choose to contribute fair atten- 
tion as their share of the work, for Mr. White has 
a rare gift of concise and lucid explanation. 

Beginning with the rudiments of his subject, the 
author first gives a chapter on displacement and 
buoyancy, in the course of which the natural laws 
bearing on the problem are discussed, and co- 
efficients of fineness for various classes of ships are 
set forth ina table. These coeflicients vary some- 
what from those contained in the previous edition, 
wider ranges being given between minima and 
maxima. Thus, in swift vessels of the class of 
yachts and cross-Channel packets, the percentage 
was as 43 to 46 in the second edition, but in that last 
issued it is 40 to 50 per cent., an extension which 
may be taken to indicate an advance in marine 
engineering, as well as in naval architecture, seeing 
that speeds are more than maintained in modern 
vessels. The swift cruisers of the Royal Navy and 
ocean passenger steamers of high speed have, in 
the present day, displacements which vary between 
45 to 55 per cent. of the volume of parallelopi- 
pedon ; whilst in 1882, when the second edition was 
published, the range was given as 46 to 52 per cent. 
It may be, of course, that in his later work Mr. 
White has extended his inquiries over a wider 
field, and in any case the figures are but approxima- 
tions ; but a specific example is quoted in the case 
of the first-class cruiser Edgar. Ships of this class 
have maximum smooth-water speeds of from 20 to 
21 knots, and 50 per cent. is taken as an appro- 
priate coefficient. Their length is 360 ft., breadth 
60 ft., and mean draught 23.75 ft., which gives a 
volume of parallelopipedon of 513,000 cubic feet, 
Fifty per cent. of this would be equivalent to a dis- 
placement of 7328 tons, whilst the actual displace- 
ment of the Edgar is 7350 tons. 

The methods of constructing curves of displace- 
ment are given in this chapter, but the author does 
not consider it within the scope of the work to show 
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the way in which the displacement itself is arrived 
at. The section devoted to reserve of buoyancy 
should be read with interest at the present time. 
The diagrams showing the ratio which the reserve 
of buoyancy bears to the volume of displacement 
explain the subject very clearly. It might, how- 
ever, be wished either that another diagram were 
given illustrating this matter in regard to the later 
armourclad ships, or else that some word were 
said in the text referring these vessels to one of 
the existing diagrams. Fig. 8, page 9 in the book, is 
said to represent armoured and other vessels of high 
freeboard. It would be interesting to know if this 
includes the ships of the Royal Sovereign class ; but 
in this, as in other matters, we must not forget that 
the work is not intended to give specific informa- 
tion upon certain vessels, but rather to instruct in 
the general principles of naval architecture. 

In this third edition also considerable space is 
devoted to the labours of the Load Line Committee 
and the legislation that has followed. Displacement 
and buoyancy naturally lead up to tonnage, and a 
separate chapter is devoted to that subject. For 
putting in a concise and easily understood form the 
scattered information on this matter, the author has 
earned the gratitude of various persons who find a 
knowledge of this somewhat intricate question 
necessary to their avocations. 

The chapter on the statical stability of ships 
carries the reader well into the main study, and the 
fundamental principles of the subject are set forth 
with admirable clearness, the difticulty—and it is 
one of considerable magnitude—of divesting the 
explanations of any but the simplest mathematics 
having been overcome with considerable skill. 
Explanations of this nature have their limitations, 
and the reader must take a good deal from the 
author on trust—a course that may be safely fol- 
lowed in the present instance. In dealing with the 
problem of the metacentre, this fact of limitation 
is apparent, and probably Mr. White found one 
of his greatest difficulties in deciding how far to go 
and where to stop. If, however, the reader cannot 
learn how to find for himself quantitative values of 
the elements of design, he is put ina position to form 
an intelligent appreciation of the manner in which 
principles are applied, supposing those values given. 
More than this would be beyond the declared object 
of the work, and would detract from its simplicity. 

The chapter on the oscillations of ships in 
still water forms a satisfactory exposition of the 
subject, and leads up to what is the most com- 
plex and most fascinating of all the problems 
that the naval architect has to study, namely, the 
oscillations of ships among waves, the discussion of 
which is prefaced by an extremely interesting and 
most necessary chapter on deep-sea waves. In 
this the author puts on record, with such brevity 
as is consistent with lucidity, the modern trochoidal 
theory. The chapter should be especially interest- 
ing to naval officers ; and recent events have shown 
that some naval officers might consult it, as well as 
the following chapter, with advantage. The de- 
scriptions given of ‘‘Methods of Observing the 
Rolling and Pitching Motions of Ships” complete 
this interesting section of the book in a satisfactory 
manner. This part of the work has been very 
little added to in the new edition, though the author 
could have found instance for his text in recent 
events before alluded to, had he been thus minded; 
indeed, some of his remarks seem almost prophetic, 
8o apposite are they to what has lately taken 
place. Mr. White, however, prefers to let 
the chapter stand much as originally written, 
concluding it, as before, with no later reference than 
that to the late Mr. Froude’s observations on the 
Devastation of 1875. In the chapter headed ‘‘ Ob- 
servations on Rolling,” the principles set forth in 
the three preceding chapters receive practical appli- 
cation, and here, again, we have much that has 
received special significance from recent events. 
The untrustworthy nature of pendulum instruments 
or clinometers for indicating the extent of rolling 
is pointed out, this part being simply reprinted 
from the firat edition. The manner in which the 
reading of the clinometer is often quoted as the un- 
questionable record of the performance of the ship 
is an indication that the fact of their Lords Com- 
missionerships of the Admiralty having been pleased 
to authorise the issue of a given book to the ships 
of the Royal Navy, does not necessitate that the 
book shall have been studied by all. Naval officers, 
however, are not altogether to blame in regard to 
the manner in which angles of roll become exagger- 
rated, for something more might be done towards 








placing pendulum instruments in more favourable 
positions, and, after all, the pendulum is, up to the 
present, the only device readily applicable for the 
purpose. If, however, the ofticer on watch must 
have a pendulum on the bridge, it would be well to 
have it marked on the face, ‘This instrument is 
subject to an error of 50 per cent.” 

We pass to a new section of the work in the 
chapter devoted to ‘*The Strains Experienced by 
Ships,” although it forms in one respect a continua- 
tion of the former matter. In this part the neces- 
sity of dispensing with any but the simplest mathe- 
matics is again apparent, but by the help of 
some well-chosen diagrams, and by the aid of 
homely illustration and comparison (the excellent 
habit which the author, no doubt, chiefly owes to 
his close connection with the late Mr. Froude, who 
was the prince of pleasant instructors), Mr. White 
succeeds in putting the leading elements of the 
subject forward in a manner that should enable the 
reader to grasp the principles involved in the 
various problems of stress and strain in ships. If 
the general reader should be inclined to complain 
that the illustrations most often refer to warships, 
he should remember that the principles in all cases 
are the same however the conditions of load may 
vary ; although a ship laden with a homogeneous 
cargo is doubtless very differently situated to an 
armourclad having a large part of her burden 
built into the structure. Mr. White does not, 
however, quite neglect the mercantile view of 
the question, and suflicient reference is made to 
cargo-laden vessels for the purpose of connect- 
ing general principles to specific instances, whilst 
in a table attached coefficients for maximum bend- 
ing moments, in still water and amongst waves, 
are given for 15 typical merchant ships and 12 war 
vessels. The local strains set up by propulsion, 
&c., are dealt with ; whilst the effect of ramming is 
discussed at some length, instances being given, 
amongst which we do not notice that which is 
freshest in the public mind, and which, perhaps, 
is the most instructive of all, the ramming of the 
ill-fated Victoria by the Camperdown. The effect 
of ramming is not wholly of naval interest, as the 
author points out by the instance of the Arizona’s 
encounter with the iceberg. Strains experienced 
naturally leads to a consideration of structural 
arrangements, and this, again, necessitates the study 
of materials for shipbuilding. Both these sections 
are treated in a manner suitable to the plan of the 
work, but it is evident that only the general prin- 
ciples of so large a subject can be dealt with ; indeed, 
itis only by actual experience in the shipyard and its 
offices that the’ practice of shipbuilding can be 
learnt. It may be said, however, that there is a 
good deal in Mr. White’s book a knowledge of 
which the student of naval architecture will be 
little likely to acquire in the ordinary course of his 
apprenticeship in an average shipbuilding establish- 
ment; and that the work hasa wider field of useful- 
ness than the author claims for it is witnessed by 
the fact that it finds a place in the immediate refer- 
ence library of many shipyard managers and prac- 
tising naval architects. Its virtue in this respect 
is that it gives the reason for many things that have 
been learnt empirically in the ordinary course of 
practical training. The chapter of the book to 
which we have arrived discusses the various systems 
of construction in Navy and mercantile vessels, and 
illustrates the manner of estimating strength by 
means of the equivalent girder ; and the manner in 
which the comparison is made between the strength 
of the ship and the strength of a beam having the 
form of the equivalent girder, is set forth briefly, 
but in a sufficient manner. The respective effects of 
hogging and sagging in various forms of construction 
are given, the various elements being set forth 
separately in a table, whilst equivalent girders are 
given for both hogging and sagging in the case of 
an armoured ship of the Invincible class. These 
diagrams have an interest beyond that of the casual 
student. With regard to materials, a good deal of 
information is brought together in a convenient 
form, the qualities distinctive of various materials, 
including wood, being set forth. The historical 
details as to the supersession of iron upon wood and 
steel upon iron, are interesting. Details are given 
of particular instances in regard to the gain in 
carrying power of vessels by the substitution of 
steel for iron. In discussing the quality of dura- 
bility the effects of corrosion are treated at some 
length. The question of fouling of ships’ bottoms 
is also considered. 

The chapter on the resistance of ships introduces 








the reader to another set of problems, which are 
amongst the most interesting of those with which 
the naval architect has to deal. The author com- 
mences with an explanation of the modern stream 
line theory, in which the work of Froude is ad- 
mirably summarised, and his now classic model 
experiments are described at some length. The 
= of propulsion by sails has happily not yet 
come simply academical or outside the purview 
of all naval architects engaged in the design of 
ya for commercial purposes, what may almost be 
called the revival of the sailing ship being due to 
the construction of modern vessels of large size, 
with steam power for working the sails, and perhaps 
small steam power for auxiliary use in propulsion, 
as in the case of the Maria Rickmer. It is possible 
the quick-steaming water-tube boiler may have 
some influence on this question. Mr. White gives 
a chapter to this section of the work, and a most 
interesting chapter it is. He commences with the 
laws of wind pressure, treating of pressures on 
oblique and curved surfaces, and goes on to discuss 
the propulsive effect of wind upon sails on different 
points of sailing, from when the ship is close-hauled 
to broad-off. The remarks on the apparent and 
true direction and force of the wind are worthy 
of attention on the part of all who have to do with 
sailing vessels, either designers, masters, or yachts- 
men. The records of notable performances under 
sail are interesting. The chapter on steam propul- 
sion is comparatively a short one, but much that 
might have been included under this heading has 
already been disposed of in the previous part of this 
section. The chapter following deals with progress 
in marine engineering, and its influence upon 
steamship design. The information given is natu- 
rally of a general nature. The author shows the 
manner in which advances in propulsion have 
resulted from increase of steam pressures and 
higher expansions. He also touches upon the 
advantages gained by quicker piston speed and 
increased rate of revolutions. The boiler ques- 
tion is dealt with, a few words being said on 
the water-tube boiler, after which the forced- 
draught problem is briefly considered. The chapter 
concludes with some remarks on the influence 
of engine design upon ship design, in which 
the gain resulting from the higher fuel economy of 
the present day is illustrated by specific instances. 

There are two chapters on marine propellers, 
one being devoted entirely to the screw. No doubt 
the author is right in saying that the ordinary 
position of the screw is that which ives the best 
result on the whole, but, in comparing some experi- 
ments by Mr. Yarrow with the results obtained with 
the now almost forgotten Herreshoff torpedo-boat, it 
should be remembered that the latter had a sprung 
shaft which brought the propellertoa vertical position 
under the boat, whilst in the Yarrow boat the shaft 
was straight, so that the propeller—which was also 
under the bottom, as stated by the author—was in- 
clined from the perpendicular. The sprung shaft 
may be an undesirable arrangement from a practical 
point of view, but the effect on the working of the 
screw should not be unconsidered, and for that 
reason Mr. Yarrow’s results are not comparable 
with those of the Herreshoff boat. In entering on 
the discussion of the theory of the screw propeller 
the author approaches very debatable ground, upon 
which, it has been said, any one is open to hold any 
opinion he pleases. The fundamental work of 
Rankine, the speculations of Professors Greenhill, 
Cotterill, and Fitzgerald, the brilliant experiments 
of the elder Froude, and the valuable investi- 
gations of his son, the experiments of Mr. 
Calvert, and the solid work done by the two 
torpedo-boat builders, are all set forth at greater 
or less length ; Mr. Yarrow’s well-known progres- 
sive trials, and the experiments with the Iris, 
being also dealt with. Mention is also made of 
Mr. Thornycroft’s and of Mr. R. E. Froude’s 
model experiments, the reader being referred to 
original sources for details. The author says that 
‘*we are chiefly dependent upon experience and 
experiment, aided by mathematical analysis, in 
determining the most suitable screw propellers for 
individual ships ;” and he very wisely treats but 
briefly of the theoretical investigations which are 
so engrossing to the mathematician, but have as 
yet had such little influence in the practical work 
of the naval architect. 

In the chapter which deals with estimates for 
horse-power and speed of steamships, the usual 
coeflicients are given; and it would be well if naval 
architects and engineers—especially the latter— 


























































































































[JuNE 15, 1894. 
































-—-—- 10% — 


















































NY. 



























































oan eee 














BUFFALO, 
(ZX 









































AND COUPLER FOR PASSENGER CARS. 








’ 


GOULD COUPLER COMPANY, 


(For Description, see Page 767.) 



























































O 
Z 
os 
2) 
aa 
Z 
o) 
Z 
(2) 


























= BS - ae ot - 1 — 0 —— i ees el —b—a 














ii pg Core: he i, : F iene PREPS. 6st Pest nwee 


eas 5 ty 
ais oes) a ic. : ; im ~ an 
~ : sls ai its a eo t ee Ore ILS Tae a ee ! 











Y THE 











VESTIBULE 








’ 




















a 











CONSTRUCTED B 


/ P40 
ive : 
Nl er | j=) 
x + = 
5 


¥ 
Asi 
et 














= 























rT 


rk 
{ 








35) 






































rc: - — - @ orem smomny —_—-- ere 


is -e- —_—-— ~ a ee ae ee et ca = 
































CONTINUOUS PLATFORM 
A 




















Goa 
el 





























+P 


ZA 
Za 


a 

















4 





Tue Trosan CouPLer, 








dae 

















Fics. 34 To 37. 





bestaiieestss Heet-Gee- € 1 


YY Z 
™ 

BEY a 

WY 

Be 





























Section M.N. 


worn & 
opr 





LD Freicut Car Coupler, 








FASE 
FG 











Alloy oe 

















Tue Gou 
De 
L 











Section R. §. 
ne 








(For Description, see Page 767.) 


O 
Z 
e 
62) 
fx) 
Zz 
0 
Z 
ea) 



































hye 





ave 


























Fias. 28 to 31. 
Zen 
ao 





; 
> 








‘ection C.D. Section E.F. 
e 
4% 


= 


-- pf 





AMERICAN CAR COUPLERS, 











- 








J 























Die ooh Cisse) 




































































Frias. 32 anp 33. Tar Nationat Car CourLer. 



































772 


ENGINEERING. 


[JUNE 15, 1894. 








would remember the limitations under which these 
coefficients should be used, as clearly set forth by 
Mr. White in his book. Jt is foolish to blindly 
apply formuls to purposes for which they were 
never intended to be used, and then to blame the 
originators, but that course is often followed. 
Neither the midship section coefficient nor the 
displacement coefficient are applicable at all speeds ; 
and, indeed, no universal rule for constant use can 
be evolved for all the conditions due to varying 
elements of frictional resistance and wave-making 
resistance at speeds differing through wide ranges. 
That the much-abused ordinary coefficients are 
valuable in the hands of intelligent persons is well 
shown by the examples Mr. White gives, and we 
commend this chapter of his work to those who 
crave for a sort of patent medicine cure-all-ills co- 
efficient of propulsion which shall make the appor- 
tioning of power to produce any required effect as 
easy and certain as a rule-of-three sum. The manner 
in which Mr. Thornycroft many years ago upset the 
canons of theorists by the application of extreme 
instances should not be forgotton in this respect, 
and the author at the end of the chapter makes re- 
ference to what might be hoped for in the way of 
speed if ocean liners could be made to travel at 
speeds corresponding to those attained by torpedo- 
boats. The final chapter of the book is de- 
voted to the problem of the steering of ships, 
and a good deal is said on this important, but too 
often neglected, subject. 

In reviewing Mr. White’s book there is not much 
in the way of criticism that can be said of the 
matter contained in it. The author could not have 
done the work he has done without making himself 
a master of more than the knowledge required for 
the production of a work of this nature, and his 
remarkably strong memory insures accuracy in the 
statement of facts. Asto the method in which this 
knowledge is set forth, a very few words will suffice, 
and, indeed, in the course of our remarks we have 
already said nearly all that is necessary. Mr. White 
has a mind which is essentially methodical, and his 
clear-headedness enables him to convey the infor- 
mation he possesses with a minimum of labour on 
the part of the reader. The arrangement of the 
book is excellent, one chapter leading naturally to 
that which follows, so that the reader has not to 
fish about for reasons which have been left out or 
insufficiently expressed. 


Investor’s and Shareholder’s Guide. By J. D. WALKER 
AnD Watson. Edinburgh: E. and 8. Livingstone. 
It is a difficult matter to advise people about invest- 
ments, and m a general way it is a thing to be 
avoided. If the advice turns out well, the inquirer 
feels that the credit is due to himself for following 
it, while if it turns out ill, he puts the entire blame 
on his informant. It will pay those who are sub- 
ject to appeals of this kind to keep a copy of the 
book before us for the purpose of lending it to their 
friends, with the remark that it will tell them 
everything that they need to know. Of course they 
will be disappointed on its perusal, but they will 
have received so many cautions, and had such 
numberless pitfalls pointed out to them, that they 
will probably have become reconciled to a 3} per 
cent., or even a 3 per cent., security, which can be 
obtained without troubling their acquaintances. 
The authors have undertaken their work with a 
full sense of responsibility. They first give the 
substance of the Acis relating to trustees, both 
English and Scotch, with a list of all investments 
that fall within the conditions of those Acts, and 
the interest they yield at present prices. There 
is a very wide choice in stocks, but a sad uni- 
formity in the matter of interest. They then 
discuss joint-stock enterprise, exposing the 
devices of promoters, and the various methods 
they employ in floating schemes and ‘ making a 
market.” In relation tc establistted enterprises 
there are separate chapters on (1) home invest- 
ments, (2) colonial stocks, (3) foreign stocks, 
4) American stocks, (5) Indian stocks, (6) tele- 
graphs and telephones, and (7) mining companies. 
The investor who goes wrong after reading this work 
does so with his eyes open. Occasionally there is 
some little encouragement given to speculative pur- 
chase, but it is always hedged round with a multi- 
tude of cautions. There is, however, all the differ- 
ence in the world between speculating intelligently 
and doing it blindfold, and those who want to 
speculate will do well to apply to the prospective 
purchases the tests here laid down. We entirely 
agree with the author’s distrust of companies 





created for the purchase of patents. As a rule, 
gold mines are preferable, and certainly offer more 
excitement before the final result. 


Elektrotechnischer Unterricht und Anleitung zum Betrieb. 
Elektrischer Anlagen, insbesondere auf Kriegsschiffene. 
Lehrbuch fiir Unterofficiere. By M. Burstyn. Pola: 
Carl Gerrold’s Sohn. 

Mr. Burstyn, electrical engineer in the Austro- 

Hungarian Navy, has compiled this book, an octavo 

volume of 230 pages with 214 diagrams, for the 

instruction of the non-commissioned officers of the 

Navy. The book is published by authority of 

the Navy Department. There is no preface; it 

would have been interesting to know whether the 
instruction is to form part of the course of studies 
at Pola. The historicelement is altogether absent, 
one might expect. Volta and Franklin are not as 
introduced ; names, as a rule, are only mentioned 
if connected with actual apparatus, such as Cardew’s 
voltmeter and Ganz’ safety fuzes. The treatment 
frequently differs from the orthodox, unnecessarily 
perhaps. As an example, we may adduce Ohm’s 


law, which is written s=—. The section on elec- 
: 

trical influence is followed immediately by lightning 
conductors for ships, and telegraph lines, though 
the latter have not been previously explained. 
When they come, Mr. Burstyn persists in spelling 
Morsé, as if he had never heard that Morse was a 
United States citizen. Similarly the telephone, 
exemplified by the Pony-Crown and the Siemens 
telephones, is directly joined to the chapter on in- 
duction. After a short chapter on electric blasting 
and torpedoes, dynamosare fully explained. Then 
come exhaustive descriptions of plants for arc lamps, 
specially referring to the Gramme system and the 
appliances of Sautter-Lemonnier, plants for incan- 
descence lighting, systems Ganz and Siemens, and 
a full account of Lieutenant Sellner’s system of 
signalling by night by means of incandescent 
lamps, as adopted by the Austrian Navy. An 
appendix is devoted to the Westinghouse automatic 
engine. Accumulators are not mentioned, nor are 
mechanical analogies for parallel and series con- 
nection, induction, &c., espege out. Such things 
may, perhaps, better be left to the instructor. The 
chief thing is, of course, that information and advice 
given should enable the reader to clean his batteries, 
start and regulate his dynamos, direct his pro- 
jectors and searchlights, and fit his lamps to the 
satisfaction of his superiors and without any danger 
to himself. This object, we think, has fully been 
attained. The instruction and hints are sound 
and practical, and the arrangement clear, the 
same letters being used, for instance, for groups of 
figures. Some of the wood-cuts, however, might 
certainly be better. It seems rather characteristic 
that such a book should come from the one empire 
with no colonies whatever, and, if we abstract 
the minor ports of Dalmatia, three ports only, 
Trieste, Fiume, and Pola. 
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SOME APPLICATIONS OF ELECTROLYTIC 
CELLS. 

Ir is well known that the cost of meters has always 
been a most serious item in the expenditure of electric 
light companies, particularly if meters of the dial type 
are adopted, in which a customer can read off his con- 
sumption just asin a gas meter. In many cases this 
expenditure has been as much as 3 per cent. of the 
total capital account, and most of these meters are, in 
addition, somewhat delicate pieces of mechanism, 
requiring a considerable amount of looking after. We 
had an opportunity of inspecting, last Friday, a meter 
now being introduced by the Waterhouse Electrometric 
Syndicate, Limited, of 33, Old Broad-street, London, 
E.C., which should be extremely cheap to construct, 
and of unimpeachable accuracy, whilst at the same 
time the meter has the great practical advantage of 
recording the total current used on a dial just as a gas 
meter does. It is well known that if a current is 
passed through a voltameter the quantity of gas 
generated is proportional to the time integral of 
this current. It is on this long-established prin- 
ciple that the Waterhouse meter is based, but the 
distinguishing feature of the instrument is the ex- 
tremely simple means by which the gas generated is 
accurately measured. Two short platinum spirals 
are fused into the bottom of a long and narrow glass 
vessel (see Fig. 1), and are connected to leading- 
in wires in the ordinary way. Over these is placed a 
glass bellmouth, having a long stem connected to a 
ratchet mechanism actuating the wheelwork of the 
meter. As the current flows, the gas fills the bell- 
mouth, causing it to float up and actuate a ratchet 
gear. At the same time the water level in the inverted 
syphon, shown to one side of the bellmouth, is lowered 
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until finally the bottom bend is passed, when the 
whole of the gas in the bellmouth is immediately dis- 
charged through the syphon. This done, the bell- 
mouth falls to the bottom of the vessel again, ready to 
receive a fresh charge. Careful experiments are stated 
to have shown that the time required to fill and dis- 
charge the bellmouth is constant to at least one 
second. In practice two of these elements are used, 
the connections being as indicated on Fig. 2. In this 
diagram A B represents the positive main, and C D the 
negative main. The two voltameters are coupled to- 
gether and to this negative main, as shown, a resist- 
ance G H being placed between the points in which 
they are connected to the negative main such that 
under full load there is a drop of 4 volt between the 
pointsG H. The point J is connected to the positive 
main, as shown. When all the lamps are cut out, a 
small current flows from the positive main through the 
voltameters to the negative main. The resistance on 
this circuit is 1200 ohms, and so on a 100-volt circuit 
this waste current is only jj, ampere. The resistances 
in the two voltameter circuits are so adjusted, once for 
all, that under these conditions the bellmouth in each 
fills and discharges in the same time. These two bell- 
mouths are connected by a differential gear to the 
same dial, so that when both fill at the same rate they 
counteract each other’s action on the dial, the hands 
of which accordingly remain stationary. Suppose, 
now, a lamp is switched on, Then the potential of H 
is lowered with respect to G, and hence a stronger 
current flows through the voltameter E than through 
F. The bellmouth on E is now filled quicker than its 
fellow, and the dial hands are moved correspondingly. 
If still more lamps are switched in, E gains still more 
on G, its gain being registered on the dial, as already 
explained. 

In addition to the above use of the electrolytic cell, 
Mr. Waterhouse proposes to use it as a sort of ‘‘ safety 
valve,” if one may use the term. Thus suppose it is 
required to drive.a motor from a lighting circuit. 
The motor is placed in the circuit as shown at AB, 
Fig. 3, whilst a series of electrolytic cells are arranged 
as a shunt to the same circuit. The resistance of these 
cells is made very small compared with that of the 
motor. As long as the potential difference between 
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AB does not exceed the back electromotive force of 
the electrolytic cells, no current can pass through these 
cells, but must flow through the motor. Should the 
potential rise, however, the back electromotive force 
of these cells is overcome, and the extra current, instead 
of flowing through the motor and burning out its arma- 
ture, flows through the low resistance circuit formed 
by the cells. As will be seen, as long as matters are 
going right, no current is wasted through the cells. 
By means similar to this Mr, Waterhouse claims to 
have maintained a potential constant within } per cent. 
on a circuit aor by adynamo of which the speed of 
running varied 50 per cent. 

A still further application of the cell is continuous- 
current effects from an alternating circuit. The 
method adopted is shown diagramatically at Fig. 4. 
The circuit through which an alternating current is 
passing is split at A B. In each of the branches 
is placed an electrolytic cell C and a battery D, the 
connections being such that if the electromotive 
force of the batteries was high enough, a constant 
current would flow around the circuit AK BF, The 
electromotive force of the batteries is, however, insuf- 
ficient to overcome the resistance of the electrolytic 
cells, and hence when there is no current in the main 
line, no current flows in the circuit AE BF. Now 
consider a wave of current flowing in the main in the 
direction shown by the arrow. The electromotive 
force of this will add itself to the electromotive force 
of one of the batteries, but will oppose that of the 
other. In consequence of this, the back electromotive 
force of the electrolytic cell in one branch will be over- 
come, whilst no current will flow in the other branch. 
When the direction of the primary current is reversed 
in the main, the reverse of this will take place. Thus 
it will be seen that all currents in one direction will 
flow through one branch, and all currents in the other 
direction through the second branch, and hence a con- 
tinuous current only will be found in each branch. It 
will be obvious that the potential of the alternating 
current must not be great enough unassisted to over- 
come the electromotive force of the electrolytic cells, 
but must only be able to do so when assisted by the 
batteries. : 

As a final example of the use of these cells, Mr. 
Waterhouse’s system of duplexing may be described. 
The arrangements are as shown in Fig. 4, where A 
and B represent electric bells, for instance. Each of 
these bells, it will be seen, isshunted with a battery and 
electrolytic cell, the electromotive force of these being 
such that normally no current passes. Suppose a cur- 
rent sent through the line in one direction, then this 
will assist one of the batteries and act against the 
other one. Hence a current will pass through one 
shunt circuit, short-circuiting the corresponding bell, 
whilst none flows through the other shunt circuit, but 
has to pass through the bell there, which it rings. 
Thus it will be seen a current in one direction will 
ring one bell, whilst one in the other will ring the 
other bell. 





THE FIRST PATENT OF SALTPETRE. 

ReEcENT investigation has shown that the patent 
specification, which was once believed to be the 
creation of the 18th century, was not infrequently filed 
on applications of a much earlier date. It may now 
claim to be coeval with the patent system itself, 
although it is not disputed that the practice did not 
become general until much later. The ‘‘new inven- 
tion” described in the document, which is here repro- 
duced from the State papers of 1561, formed the subject 
of the second monopoly patent of the reign of Eliza- 
beth, and was issued under circumstances which de- 
mand a brief notice. 

At the commencement of the reign the Crown 
depended mainly upon saltpetre imported from the 
Netherlands, which, at that time, formed part of the 
dominions of Philip of Spain. Political reasons, 
therefore, strongly urged the necessity of obtaining 
supplies from a less precarious source, and with this 
view the Queen agreed to pay the sum of 300/. to 
Gerrard Honricke, an Almayne captain, conditionally 
on his teaching certain of her subjects ‘‘ the perfect art 
of making saltpetre as good as that made beyon 
the seas.” The agreement is dated March 13, 1561, 
and the specification is, probably, of the same date. 
On August 8 in the same year, the Queen, being 
anxious for the bargain to take effect, and trusting the 
discretion and skill of Philip Cockeram, mercer, and 
John Barnes, haberdasher, both of the City of London, 
resigned her bargain into their hands, and on the sume 
date issued to them a monopoly patent for 10 years. 
The right of entry upon lands and tenements, which 
subsequently gave rise to great discontent, is in this 
instrument carefully safeguarded against abuse. 
Notice of entry, the production of the letters patent, 
and reasonable recompense are all insisted upon, and 
disputes are to be referred to the award of two justices 
of the peace. A proviso is also inserted that if the 
said new invention be not of such utility and profit 
as is here pretended within one year from the date of 
the letters patent, then the manufacture is to be thrown 





open to the Queen’s subjects. This patent was not re- 
newed at the expiration of the term, and there is no 
reason to suppose that any public grievance was ex- 
perienced in the exercise of the grant. The abuses of 
the saltpetre men are of later date, and continued 
unabated down to the time of the Commonwealth— 
the solution of the problem of manufacture being 
eventually found in the importation of the article 
from the West Indies. 


The trew and perfect arte of the making of Saltpeter to growe 
in Cellars, Barnes, or in lyme or stone quarries. 


The nature of Saltpeter is to growe in places could, and 
drye where neither sonne nor rayne entrith, nor springs 
resort, for the dryer and coulder the place so, the soner 
and better do they bring forthe Saltpeter. 

And to make the mother of Saltpeter these things fol- 
lowing be requisite. 

Fyrst Black earthe the blacker the better. 

The next is Urine, namely of those persons whose drink 
is either wyne or strong beare. 

Then Dong specially of those horses which be fed with 
oots, and be always kept in the Stable. 

The fourth is lyme made of plaster of Paris. 

The Lyme which is made of Oyster Shellis is the best, 
and better than thother, if it be kept from rayne and 
water. 

The Lyme which is made with other stones is nothing 
worthe for this purpose, because it bindeth so moche and 
hath no saltness in it. 

And to thintent that those things may be conveniently 
ordered, first, thearth is to be made as dry as duste and 
the stones are to be sifted oute. 

Then the Urine is to be stilled through fresh Horsdong 
and the lye coming thereof must be kept in great Fattis 
or hogsheads, wherein must be put, a fourth part of Lyme 
unslekt and one pound of course or refus Saltpeter and 
thearthe must be watered with the same lye in like sort, 
as we water lyme or morter, which we use for building, 
all which things must be well mingled together. 

The Saltpeter is mingled withall, to thintent it may 
the soner receive force to growe: and after that the same 
is once put so, you shall not nede afterward to adde any 
more, notwithstanding that the fine earthe may be- occu- 
pied as long as you wyll. 

And to the forsaid Horsdong which is before steepid, 
let there be a greater quantite of fresh Horsdong added : 
and after it be so blended let the same be mixt with the 
earthe, for when it is putrified it doth give drinesse and 
heate to the earthe: and because Saltpeter proceedeth of 
driness and couldness, and these kindes be by nature 
could and drye ; that is to saye, thearthe and urine could : 
The Dong hoate, and drye: and the Lyme salt and drye, 
Therefor as sone as the Lye shalbe mingled with the 
Lyme, it must soon after nedis growe so as the same be 
done in place mete for the purpose. 

The Placis mete for this mingling of the lye with the 
lyme, be Quarrees out of which, that kind of stone which 
is called Plaster is digged so as the same be neither 
moyste, nor subject to rayne or springe. 

Barnes also standing of that heighte, as there may be 
five foote depthe digged in them. 

Moreover Vaultis in the cellars of monasteries and 
myned houses of relygion where the windows may be 
shut and the sonne kept out and be free from rayne and 
moisture, for it is specially to be loked unto that the 
houses be water tighte. But it is better to prepare some 
convenient place, wherein suche thinges as are hereunto 
requisite may be done, which is to be made as followeth. 

ake new Brick as it cometh out of the kiln, which 
never received rayne or other moisture, and let it be 
watered in the Lye, whereof we have before spoken, and 
let it lye a sooking till it be thoroughly moisted, and lay 
your bricke with the lyme, that is tempered with the 
same lye, and take the said dryed earthe instead of sande, 
and so make your wall, and let the same be crustid with 
the same morter or plaister: and thereby within a while, 
your wal] shall bring forth as much Saltpeter as the 
earthe shall: for as it apearithe plainly, the Saltpeter 
will hang upon the wall lyke snow. 

he Flowre or Paviment must be made with the self 
same bricke and morter that the walle is of. 

And the Lyme which is sonke down to the botome of the 
kille, is to be taken out and caste upon some flowre to 
drye, may be beaten small and mingled with the earthe, 
which by this meanes, will yeld as moche saltpeter, as 
thearthe it self: for there is no cause why a good part of 
the lyme (that is to say the fourthe part) shuld not be 
mingled with the earthe, being (as it is said) the lyme 
itself, is no lesse fruitefull, then the earthe which is 
wroughte, for that it encreaseth couldness out of the 
nature of the earthe. The peas of the lyme may be made 
as small as the thicknes of a mans finger wherunto you 
may put that rubbish, which cometh of the breaking of 
the saide lyme. 

The earthe being brought to this poinct must be cast 
and settled in the place appointed for this business 
three fote depe at the leaste, and must be turned an 
laboured like a garden grounde. But we must beware 
that we do not treade upon it, with oure feete; and if it 
happen that we must pass over it we must take some 
boorde to set under oure feete. 

At fourteene dayes end, next after that the said earthe 
shall be firste laboured, it must also be torned, as men do 
torne wheate, so as the nether part must be torned up- 
wards, to thintent thearthe may be made drye. 

The lyke must also be done again three weakes after, 
and then every moneth once, till that you may perceive 
there is a good quantite of saltpeter. 

The Walles and the Vaultis must be swept often, for the 
saltpeter will hang like snow upon them. 

Thearthe being wrought in this sorte, must be no more 


then twise stilled, to thend that some on of the Saltpeter 
may still remayne ; for if all of it shuld be drawed out, so 
as no remanente of the saltpeter should be lefte, it would 
hardly — againe, wherein he that shall meddle withall, 
had nede to be circumspect. 

Thearthe must be laide where it was, or neere the same 
place, and labored oft nowe, as it is said before: and as 
often as it shall come drye, it must be moisted with the 
lye which is lefte, whereunto let some urine be added, 
stilled together with horsdong, wherein there must be put 
a good quantite of lyme. 

After that one — is past, you may yearely stille this 
earthe twise: and to avoide the charge of wood, it may 
be sodde with Seacoale. 

But now we must knowe what Ashes we must use, for 
without the same, the saltpeter cannot be made at all, 
which art I will willingly communicate to the Queen’s 
Maty, which is suche as requireth no charge saving for 
workmanship, and maketh very good lye, and finally is 
made of suche stuff as the ridding away thereof fe be 
profitable for the common wealth, and whereof there is 
greate quantite in all places: And they be Oken leaves 
which are to be gathered in September when they fall 
from the trees and torned into ashes. And it proveth 
that those ashes are veri good and that they be quicke 
and percing ; for that where the oken leavis do fall and 
rot no grass will lightly grow which ashes may be so 
applyed to many other purposes. Howe the Earthe is to 
be stilled and the saltpeter wrought out of it is better 
known to every workman, than that it nedith here to be 
rehersed, yet I will say this moche further that it is not 
good nor profitable that the saltpeter be sodde drye like 
salte, but thatit be sodde with lye as it is requisite: Then 
let it be kept in cleane vesselles, that it may be like 
frosen ykes for so shall it kepe its force still, whereas if 
it be so sodde like salte, it loseth the viith part of his 
strength and goodness. For so do the frenchmen seeth it 
which is not to be liked. 

The remanenties of the lye must be diligently kept, to 
water the earthe, as often as it is formed, which watering 
must be in a meane as is used in the bleaching of lynen 
clothe in the sonne. 

Urine is fit for the making of the lye, albeit it is hard 
to come by. 

In these partes aforesaid, all the arte is contained and 
standeth so as the same be handeled as it ought to be. 





QUEENSLAND Raitways.—Mr. H. W. Bond, one of the 
directors of the Midland Railway Company of Western 
Australia, has offered to arrange for the formation of a 
syndicate for the construction of a railway from Nor- 
manton to Cloncurry. He requires a guarantee from the 
Queensland Government of 2 per cent. per annum upon 
the cost of construction until the line becomes a paying 
concern. Sir T. Mcllwraith, the late Premier of Queens- 
land, is not favourable to the proposal. 





CoLuision AT CasTLE Cary.—At 11.23 on the morning 
of March 12, and in fine weather, an up express passenger 
train from Glasgow to Edinburgh overran the home sig- 
nal at Castle Cary station, on the North British Railway, 
and came into violent collision with a train of 15 wagons 
which were being shunted back into an up siding. The 
engine, tender, two leading vehicles, and the ‘iefiee 
wheels of the third coach of the passenger train, left the 
rails, and ran about 82 yards in the 6-ft. way before 
coming to a stand, while the remaining three vehicles 
were all damaged, and 10 passengers complained of in- 
juries. All the goods wagons were damaged, eight being 
practically broken up. Seven of these were hurled over 
a high viaduct, 43 ft. of the parapet wall of which were 
knocked down. The permanent way was also much 
damaged. The line is nearly straight and on a very 
slight falling gradient, so that we are not surprised at 
Major Marindin’s remark that such an accident ‘‘ can be 
brought about only by breaches of the rules and careless- 
ness on the part of more than one servant of the company 
most discreditable to those concerned.” In the first 
place, the signalman accepted the express, while the 
line in front of his cabin was actually occupied by the 
goods train, thus distinctly breaking the block regulations, 
and secondly, the driver yore ran past the home 
signal at danger. He states that the distant signal was 
drooping, and though this may have been the case to a 
slight extent, yet it seems not to have been sufficiently 
out of position to be taken as an ‘‘all right ’signal. Any- 
way, the driver admits having seen the home signal at 
danger some 750 yards from the point of collision, and 
adds that he then put on his continuous Westinghouse 
brake hard, but was unable to reduce his speed from 
50 miles an hour to less than 15 to 20 when he dashed 
into the trucks. Since the accident the locomotive 
superintendent has experimented with a train of the same 
weight and brake power at the very spot, and brought it 
to a dead stop in 440 yards, so that we cannot but think 
that the Government inspector is justified in doubting 
whether the driver did apply his brake as soon as he 
states that he did. Major Marindin adds that ‘this 
accident should be a warning to drivers that they must 
consider neither block working nor the very best system 
of signalling to be an absolute safeguard in itself, but 
that the one must be taken as a supplement to the other, 
and just as much care be taken to observe signals as if 
block working were not in existence.” Although this has 
nothing to do with the accident, it came out in the 
evidence that the hours of all the men were about 12 per 
diem, which the inspector characterises as too long “‘ for 
any men to work continuously, and should be tolerated 
only where the work is of a very light and intermittent 
character, with considerable intervals of rest.” Had the 


train run off towards the parapet of the viaduct, there is 





no doubt that a terrible catastrophe would have resulted. 





ENGINEERING. 


[JuNE 15, 1894. 








STEAM BOILER EXPERIMENT. 
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PARTICULARS AND DIMENSIONS OF BOILER. 


Date of Trial: 
June 20, 1888. 


Place: 


Central Institution of City and Guilds of London Institute, Soath Kensington, | 


London 


Type of Boiler: 
Cornish, with conical tubes. 


Heating Surface: 
Total heating surface of boiler 


Firegrate: 


Dimensions of firegrate ... 
Area of grate “— 
Area of air spaces Ese 
Ratio of air space to area of grate... 
Ratio of boiler surface to grate surface 


Flues: 


Kind of flues and direction of gases 


PRINCIPAL OBSERVATIONS. 


Time: 
Duration ... 


Steam Pressure: 


Mean steam pressure above atmosphere 
» absolute steam pressure rn Pe nts 
Temperature Fahr. corresponding to this pressure 


Feed Water : 


Temperature of feed... 
Total feed water evaporated ms 
% < per hour 


Coal and Ashes: 


Total coal put on grate ... 
* rawn ... a vs a — 
used, including ashes and clinker 
of ash and clinker in total coal used 
= moisture in fuel... ins a *. 
Total weight of pure and dry coal used per hour ... 


%? 
Per cent. 


Ratio of total |g and dry coal to ceal including ash, &e. 


Total coal used, including ash and clinker, per hour 
»» weight of ash and clinker xe NE , 


Stoking : 
Thickness of fires 


Temperature of Air: 


Temperature of air in boiler-house 


% oo outside house 


j Through tube, then split || 


ak | 


117.5 1b. ash, 25.5 Ib, clinker ! 


Fig.60 




































































Resvutts oF ExpermMENt No. XIX. 


Temperature of furnace gases at base of chimney ... 


| Temperature of Gases : 
\ 
| 


Draught: 


Chimney draught, in inches of water 


PRINCIPAL OBSERVATIONS—continued. 


533 deg. Fahr, 


0.62 in, 


| 
| ANALYSIS OF FURNACE GASES SAMPLED CONTINUOUSLY. 
| Analysis of Dry Furnace Gases: 


Carbonic dioxide (C O,). 


Carbonic oxide (C O) 

Oxygen (O) Bx 
.. 324 square feet. Nitrogen (N) 
| Carbon: 


2 ft. 9} in. by 6 ft. || 
... 16.75 square feet. || 
ee = || Air; 
0.322 i 
19.3 | 
” ” 

” 


sides and back under || 


boiler. | Temperature of Gases: 


’ 
“s furnace gases ) ‘ 
Ratio of air used to air theoretically required 


11.53 per cent, 
0.0 


13.03 7 
76.44 | 


Percentage of carbon to dry gases 


Pounds of dry air per pound of carbon 


x coal ... ais aa 
55 pure and dry coal bg 
per pound of pure and dry coal 


Rise in temperature of gases ... 


8 hours | Combustion: 


” ” 
5 
vai = - Transmission of Heat: 
. 299.1 deg. Fahr. 


Evaporation: 





96.1 deg. Fahr. 
16,831 lb. 
2,104 ,, 


perature ... 


” ” ” 





2157 Ib. | 

” || 
2100” | 
.. 5.6 ash, 1.2 clinker || 
es 1.09 


Factor of evaporation’ sa 


PRINCIPAL RESULTS. 


Pounds of coal burnt per square foot of grate surface per hour... 


eS heating surface per hour 


Thermal units per sq. ft. of heating surface per hour, boiler only 
Pounds of water evaporated per pound of coal from feed tem- 
— evaporation per pound of coal from and at 212 deg. 

BNP, ss ans 


Equivalent evaporation per pound of coal pure and dry ie 


square foot of 


—_= perhour .. 
eating surface, boiler 


Balance-Sheet of Heat. 








242 Ib. i 
0.921 I 
262.5 Ib. 


Heat Evolved. 


Total 


Heat from pure and dry coal... 


‘Per Cent. | Heat Absorbed. 





100 a and evaporating water 
| Evaporating moisture in coal .. 
|Heating furnace gases 

Heat in fire drawn i ee 

Lost by imperfect combustion ... 

|Unaccounted for, including radia- 

tion... ses ese ses ue 


| 





100 Total 











STEAM BOILER EXPERIMENTS. 
No. XIV. 


By Mr. Bryan Donkin and Professor 
A. B. W. Kennepy, F.R.S. 

Experiment No. XIX., June 20, 1888, — This trial 
was organised by the kind permission of Professor 
W. C. Unwin, F.R.S., and took place at the City 
and Guilds Central Institution, South Kensington, 
London. 

It was made on a Cornish boiler 5 ft. 6 in. in dia- 
meter by 18 ft. 9 in. long, with one central flue 
measuring 2 ft. 10 in. in diameter at the furnace 
end and for about half its length (see Fig. 60 





annexed), and 2 ft. 3 in. in diameter at the back end. 
The total heating surface is 324 square feet. 

This boiler is generally used for driving the ex- 
perimental compound engine of the engineering 
laboratory at the Central Institution. During the 
trial, Professor Unwin gave every possible assist- 
ance and superintended the work personally, and, 
with one of the authors, was present during 
the whole test. Others also assisted Professor 
Unwin in taking the various observations. The 
gases of combustion were sampled continuously, and 
the steam made was used for working the steam 
engine and for heating. The trial was a continuous 
one, and lasted eight hours, There was no econo- 


miser, and the gases escaped at a rather high tem- 
perature, viz., 533 deg. Fahr. The draught was 
good, being 3 in. of water. The boiler was worked 
fairly hard, evaporating 7} lb. of water per hour 
per square foot of heating surface. 

Transverse and longitudinal sections of the boiler 
_are given in Figs. 59 and 60, and the numbers 1, 
'2, 3 on these views, indicate the sequence of the 
hot gases: through the centre flue 1, split along 
sides (2, 2), and back under the centre (3) of the 
boiler to chimney. Brick flues of the usual type, 
as shown, are used. : 

Unfortunately a separate experiment for radia- 
tion could not be made. The boiler efficiency was 
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FOUR-WHEEL COUPLED LOCOMOTIVE WITH BAGULEY’S VALVE GEAR. 
MESSRS. W. G. BAGNALL, LIMITED, ENGINEERS, STAFFORD. 
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2 SESTS 84 Oe eee. 


about 62 per cent. Full details of the results are 
given in the tabular statement annexed. 

During the trial the fire was kept about 8 in. 
thick, and the grate was always fairly covered. 
The boiler was carefully clothed at the top, and 
every care was taken to insure an accurate trial, 
and no difficulty occurred. No time diagram has 
been prepared. This was a boiler trial only. The 
boiler was worked by hand by the usual stoker. 
The feed water was measured in a carefully cali- 
brated tank. Steam pressure of 52 lb. was easily 
maintained. 

The standard coal was used, as in all these trials, 
and, as will be seen by the Table, evaporated 8 lb. 
of water from the temperature of the feed water. 

In the steam jacket report of the Research Com- 
mittee of the Institution of Mechanical Engineers, 
tests will be found on the compound engine of this 
Institution. 


TANK LOCOMOTIVE FOR THE BECKTON 
OUTFALL WORKS. 

WE illustrate on this page, Fig. 1, a small tank loco- 
motive recently supplied to the London County 
Council for their sewage works at Beckton by Messrs. 
W. G. Bagnall, Limited, of the Castle Engine Works, 


























Stafford. The engine, it will be seen, has its tank 
placed underneath the smokebox, in which situation 
it balances the firebox at the other end. It is built for 
a3 ft. 6in. gauge, and runs on four coupled wheels 
2 ft. in diameter, the wheel base being 4 ft.6in. The 
boiler is 5 ft. 9 in. long by 2 ft. 3 in. in diameter, and 
is built of %-in. plates. The rivets are ? in. in dia- 
meter and spaced at 1j-in. pitch. The longitudinal 
seams are double-riveted. The tubes, of brass, are 40 
in number, and lin. in diameter. They are ferruled 
at the firebox end. The internal firebox is of copper, 
Zin. thick, the tube-plate being 8 in. thick. The 
crown is supported by girder stays. The engine fram- 
ing is of wrought-iron plate ; in. thick, and about 
1 ft. 9in. deep. The cylinders are 7 in. in diameter 
by 12in. stroke, and have their steam chest on top. 
The pistons are 2} in. thick, and have steel rods 1} in. 
in diameter, to which they are secured by brass nuts. 
The valve gear is of a type recently patented by 
E. Baguley, chief draughtsman to the builders, and its 
details will be best appreciated on a study of Figs. 2, 
3, and 4, The gear is of the rocking sector type, 
but the motion of this sector is obtained in a novel 
way. On the crankpin, bstween the connecting 
and coupling rods, is fixed a third rod, the other end 
of which is attached to a link swinging on a fixed 
centre. A second link connects this rod with the 
sector, which is thus given the requisite motion. The 


whole of the gear, it will be seen, is central with the 
cylinder, perfectly straight leads being obtained for all 
the rods between the valve and the crank. Brakes 
are fitted to all four wheels, the handle for operating 
them being fixed on the right-hand side of the engine. 
The tank, which, as aes mentioned, is fixed under 
the smokebox, holds about 160 gallons of water. The 
coal bunker will contain 6 cwt. of coal. The follow- 
“on the particulars as to grate area and heating 
surface : 


eq. ft. 
Grate area... a as ‘ea ies 3.75 
Heating surface, tubes... ee a 110 
“a in firebox at ds 20 
ce total... Bs ‘ae 130 


FIXED AND PORTABLE OIL ENGINES. 


AmonG the oil engines entered for trial at the 
forthcoming Royal Agricultural Society’s Show at 
Cambridge, are two constructed by Messrs. Richard 
Hornsby and Co., Limited, of Grantham ; illustrations 
of them will be found on page 782 of thisissue. Fig. 1 
is a standard pattern of a fixed engine of 8 brake 
horse-power, and Fig. 2 is a portable engine of 124 
brake horse-power. We have on several occasions laid 
before our readers the distinctive features of these 
engines, and need only deal briefly with them now.* 
It is, perhaps, easiest to describe them by negatives. 
There is noair pump, no spray-maker, no incandescent 
tube, and no electrical apparatus. The absence of 
these features evidently implies great simplicity of 
construction, and the possibility of placing the engines 
in the hands of men of small mechanical ability. The 
oil is supplied to the vaporiser, which is in direct con- 
nection with the cylinder, by a pump, which delivers 
it immediately before the crank passes the centre at 
the commencement of its acting stroke. The heat of 
the vaporiser causes the charge to flash into flame, 
without any separate igniting appliance, and this heat 
is maintained by the fact that each explosion com- 
mences in the vaporiser, and thus keeps it at a tem- 
prio approaching a dull red. The oil pump has 
all valves, both sets—suction and delivery—being in 
duplicate, to insure certainty of action. At the com- 
mencement of the day’s work the vaporiser is heated 
for a few minutes by a simple lamp, and after that the 
engine requires no further external heating. 
he engine works on the Beau de Rochas or four- 
cycle system, The air and exhaust valves are arranged 
on one side, and can very readily be got at. The 
governor is of the Porter type, and regulates the oil 
that the pump supplies, by opening a valve which 
allows the surplus oil to return. Both the engines 
illustrated run at the very moderate speed of 200 
revolutions per minute. These engines will use almost 





$ ENGINEERING, vol. xliii., page 782; vol. lv., 
page 838. 
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any class of oil of a specific gravity of .8 to .9, and a 
flashing point up to 325 deg. They are made in sizes 
from 14 to 25 brake horse-power. 

In the portable engine a simply arranged cooling 
tank is placed in the front, the water being pumped 
through the cylinder jacket and then allowed to run 
through the cooler; the exhaust from the cylinder 
acting up the chimney, causes a current of air to be 
drawn through the cooler, and thus cool the water. 
The engine is mounted on a wrought-iron frame and 
wrought-iron wheels, so as to give great strength, and 
at the same time lightness. 





LIFT-BRIDGE OVER THE CHICAGO 
RIVER 


We begin this week the publication of drawings 
of a new bridge lately constructed at Chicago, and 
which, in its design, includes a combination of detail 
that is unique. The bridge carries Halsted-street over 
the Chicago River, which at this point is about 220 ft. 
wide. As large grain-carrying steamers and ships 
frequent the river, it was necessary, in designing the 
bridge, to admit of headway for these vessels. The 

roblem was the same as that solved by the great 
ascules of the Tower Bridge over the Thames, while 
a still more frequent method is in the adoption of a 
swing-bridge similar to that at Newcastle, or for the 
3arton Aqueduct over the Manchester Canal. At 
Chicago, howeve-, the arrangement is different. The 
extensive adoption of elevators and their great service 
have suggested their being utilised to raise the main 
span of the bridge, so as to give a clear headway of 
155 ft. clear. When down, the headway is 14} ft. 
Fig. 1, annexed, shows the general arrangement. 
Piers have been built in the river, founded on piling 
driven about 22 ft. into the bed (see Figs, 2 and 3 on 
the two-page plate), and on these piers steel towers 
have been erected to a height of about 200 ft. At the 
top are eight pulleys 12 ft. in diameter, over which 
pass the wire ropes for lifting and lowering the main 
truss of the bridge, the weight of which is counter- 
balanced by weights working inside the steel tower. 
These towers, of course, serve as guides for the lifting 
span. The hoi:ting machivery is placed under one of 
the shore spans. The details of the principal truss, 
which has a span of 130 ft., are illustrated on the two- 
page plate, but as we hope in a future issue to describe 
the bridge at length, and to further illustrate the 
details, as well as the hoisting arrangements, we 
content ourselves for the present with this brief indi- 
cation of the purpose and outstanding feature of the 
structure, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 6, 1894. 

Tusk coal strike is settled every day in the news- 
papers, but all the 175,000 miners are still out, to the 
very serious discomfiture of manufacturers, big and 
little, in all sections of the country. The surprising 
fact is that, in view of the possibilities of a alenasl 
strike, iron and steel products of all kinds should be 
so low and prices remain almost where they were. 
The general public adheres to the opinion that the 
strike will fail. Overbuying has been the fault of all 
users of mill products for years. By good manage- 
ment consumers can postpone buying for a while io 
these dull times, when one-third the productive capa- 
city of the country is idle. The Senate is wrangling 
over tariff schedules. Bankers are complaining of idle 
money. Manufacturers can neither sell nor buy. Such 
a deadlock was never before known. The outcome of 
all this will be a compensating demand, but not until 
safe estimates on raw material and new work can be 
made. The demand for machinery is very light. 
Railroad earnings do not improve, but despite this 
much railroad building is projected. 








CAPITAL AND LABOUR. 
To THE EpitorR oF ENGINEERING. 

Srr,—Any attempt to comprehensively unravel this 
subject within the limits of a letter can poorly serve any 
educational purpose ; but credit is due to you for the 
space ia your paper allotted to this correspondence, 
because of the thought it will arouse amongst a class of 
readers necessarily of very high intelligence and with 

wers of original and consecutive thought, a class who 
Core helped to make this old world progress by leaps and 
bounds ; and who knows but that a spark will alight upon 
some latent genius that is to flame up and illumine the 
world of political economy ? 

Abuse is showered right and left upon the heads of 
capitalists and labourers, all of which shows up the im- 
perfections of mankind. A friend of mine who ages 
and got into a cab the other night and paid at the end of 
the journey an agreed upon fare four times the ordinary 
rate, next day actually passed by a cab strike contribu- 
tion box without trying the edge of any of the coins in his 
pocket, which also shows how our minds may me 
warped by experience. Probably the truth is, we are all 
prepared to benefit by circumstances, within the law and 
custom, the capitalist and the workman. 

If we restrict capital to mean the past fruits of pro- 
duction represented in tangible objects of value, serving 
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for further production in the form of ‘‘ plant,” or variously 
distributed and stored, or spread out for the convenience 
of consumers, we shall have one peg provided for the cap. 
Then as to labour, we may take it that the prime factor 
in production is human intelligence, to which we add the 
power of muscle to give it effect. In this view we have 
the agents of production and exchange, as complementary 
and not antagonistic to each other, each entitled to re- 
muneration according to its meed. A business man, ora 
corporation, may say, ‘‘Our capital is so much ;” but when 
we separate the capital proper, the tangible value, the 
capital that can be seen and appraised, and when every 
item of bricks and mortar and labour, stock and fittings, 
is deducted, there is possibly a very large remainder, or 
an annual payment to be provided on account of a value 
much greater than any tangible property to be found. It 
is when we begin to comprehend the vast magnitude of 
the total of capitalised values reared up upon ground 
values and vested interests, that we are face to face with 
the ogre who lets nothing pass without toll, which toll 
keeps pace with or speculatively outstrips the margin of 
recoupment within which bond-jide capitalists can con- 
tinue to produce, and out of which toiling humanity is to 
scrape a subsistence. This toll is lost to the producers 
for ever, and as it isa toll which if fairly levied and fully 
expended again might not serve to break the balance be- 
tween production and demand, the result, broadly speak- 
ing, is seen in men having to produce that much more 
over and above what they can get hold of to consume. 
Again, it is a toll that represents the value of one oppor- 
tunity as compared with a poorer opportunity for pro- 
duction, and must be levied and paid under any conceiv- 
able and workable arrangement; but it is a question 
whether this toll should be disbursed to benefit all within 
its area of operation, or go as at present into the pockets 
of a few. 

We are thus brought to the fundamental question, 
What is the consideration that ethically constitutes the 
basis of exclusive ownership, the right of exclusive pos- 
session and enjoyment? We have touched upon the 
agents of production, but we have seen that these agents 
must have something to operate with or upon, and space 
to do itallin. Weare all land animals or land beings, 
and must have some spot on which to vegetate. The toll 
referred to reduces all outside its recipients to practically 
equal opportunities, and these opportunities are the 
barest. If one place is for any reason better or to be 
made more of than another, the toll about levels the 
thing down. Broadly speaking, production accommo- 
dates itself to human requirements, and logically there 
should be plenty to be got out of production by all cap- 
able of lending a hand until the earth became exhausted ; 
too remote a possibility to affect this and many a genera- 
tion to come, if at all. Ifthe capitalist, who is purely a 
productive agent and not a real estate speculator, finds it 
as hard to make things pay as the labourer finds it hard 
to live (and a glance at the number of business failures 
and bankruptcies will evidence this to some extent), then 
why should contumely be heaped upon the heads of 
enterprising business men alone who occupy some useful 
position in our vast productive centres ? 

This discussion on civilisation out of joint would, I am 
sure, be further instructive if some of your talented 
readers will settle the question whether the producer 
(bond-fide capitalist and labourer) or those who only act as 
receivers (ground owners) have or have not equally an 
equitable right of ownership, and I believe that if there 





is to be any emancipation of the masses, or if it is pos- 
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sible to increase the well-being of the whole, much will 
depend upon whether the toll referred to is allowed to in- 
crease in volume as production increases, and continue to 
go into the purses of non-producers, or whether some plan 
is to be devised for securing to all who are willing to work 
a fuller remuneration for their toil and open opportuni- 
ties for employment. 
Yours truly, 
P. D 


To THE EprTor or ENGINEERING. 

S1r,--I think your readers will see how impossible it is 
for me to follow A. Hanssen, who is always jumping from 
one subject to another. With regard to the ‘‘10s. as rent for 
an acre of land and its increase to 10/. when wanted for a 
factory,” these are his own words, but now that I have 
shown the insignificance of his own statement, he writes 
as if the statement were mine, and gives your readers 
another set of figures. It would be impossible to argue 
with a person of this kind, as such a mode of reasoning 
might go on ad infinitum, and I fear neither your space 
nor my time could afford this. Yet, notwithstanding A. 
Hanssen’s new statements, I affirm that an acre of land, 
with railway and canal convenient, can be feued within 
the boundary of the city of Glasgow for less than 10/. per 
acre of yearly rent, on which to build a factory. Said 
factory when finished, including machinery, might cost 
20,000/., and as the great proportion of said 20,0001. 
would be ~ for labour, any one can see that to talk of 
the cost of rent in comparison with labour on this factory 
would be mere humbug. A. Hanssen says, ‘* About 3000/. 
per acre may be taken as being rent for ground in the 
City of London.” If A. Hanssen’s statement is correct, 
no one buta person devoid of common sense would think 
of building a factory on ground in London at any 
such price, no, nor even at a ‘rent of 300/. per 
acre.” Nor do I believe that any one would get 
permission to build a factory in London if he wished to 
do so. I know in Glasgow that almost all the large 
owners of land in the centre of the city prohibit factories 
being erected on their land. Hanssen asks, ‘ Are 
there no slums in Glasgow where the value of the house 
is nothing at all, while the total yearly rent, nevertheless, 
runs into three figures?” I do not quite understand 
what A. H. means by this question, he jumps about 
so much, but one thing proven by it is that the ‘‘ three 
figures received as yearly rent from said old houses” is 
not got because the owners of said buildings pay a high 
rent for the ground on which they are built, as in Glas- 
gow few of the owners of old properties pay any ground 
rent, and thore who do pay only a few shillings 
per annum. You thus see the fallacy of A. Hans- 
sen’s statement that ground rents are the main cause 
of high house rents. He says, ‘‘On the Continent 
house rents are low, because ground is cheap.” I have 
before me a report by the Pall Mall Gazette, which says: 
** The cost of living is as high in Vienna as in London, 
and house rent is higher ; even in a poor district a man 
must pay from 10/. to 12/. a year for two rooms. He is 
taxed, too, at every turn; he must pay a heavy duty on 
all the clothes he buys, and on most of the food.” How 
does this tally with A. Hanssen’s assertions? He says, 
‘*Tt is not cheaper to build houses in Germany than in 
England, partly because the more severe winter neces- 
sitates a more substantial construction.” I have no hesi- 
tation in saying that the houses in Glasgow are more 
substantially built than those in Germany. A. H., as 
a faddist, makes much of ground rent as a factor in farm- 
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ing, and yet the whole rental of the agricultural land in 
the United Kingdom is only 65,000,000/. per annum, 
while the sum spent on intoxicating drink is 140,000,000/. 
A. Hanssen talks of ‘‘ those vast multitudes who toil, 
suffer, and starve,” The working classes in this country 
receive in wages upwards of 600,000,0002. per annum, and 
with this sum and more, which they could easily earn, 
combined with thrift and a little forethought, there need 
be very little suffering and no starvation in the United 
Kingdom, but if a large number of the working class are 
lazy, drunken, and improvident, it is little wonder if 
mauy suffer. 

Glasgow. J. M. 





ENGINE-ROOM COMPLEMENTS OF 
WARSHIPS. 
To THE Epitor oF ENGINEERING. 

S1r,—Being a constant reader of your valuable paper, I 
have followed with interest the correspondence that has 
taken place with reference to the staff — in the 
engine-rooms of H.M. warships, and up till the issue of 
June 1 had no intentions of entering into the fray ; but a 
letter which ap: 
signature of ‘‘ Chief Stoker,” has altogether altered my 
intentions. In the letter alluded to the writer submits six 
separate reasons as to why, in his opinion, chief stokers 
are superior and better fitted to do the work at present 
done by artificers, 

In the first place, he states that the artificer is not the 
finished article he and others interested would have us 
believe, or, in other words, that artificers are unfit and 
incompetent to fulfil the duties required of them. This, 
of course, is not what he actually says, but at least it is 
what he appears to insinuate, and before he or any other 
person ventures to make such a statement to this effect, 
they should at least adduce some proof in support of it. 
Secondly, he says a good chief stoker is worth two indif- 
ferent artificers. This is a statement which appears to 
me as partaking somewhat of the nature of an axiom, but 
the mistake which ‘‘ Chief Stoker ” falls into is that all 
artificers are indifferent and all chief stokers are good. 
Thirdly, he deplores the fact that all the old leading 
stokers are gone, and their places filled by boiler- 
makers, turners, fitters, &c., many of whom have never 
seen a ship of war before (why it should be neces- 
sary to first see a ship of war before being able to 
run, or assist to run, a marine engine puzzles me), 
and are in no way fitted as all-round men, a very neces- 
sary thing in time of war. I altogether fail to see that 
because a man is a tradesman he is debarred from gaining 
knowledge and experience in an engine-room any more 
than stokers. In fact, I was always under the impression 
that it was an advantage. There is a charming vagueness 
about the latter part of his sentence which I am sure must 
be appreciated by all who have followed this corre- 
spondence—‘‘as all-round men.” Does he mean to infer 
that it is absolutely necessary for a person to have been a 
fireman or a trimmer before being able to take a watch ip 
an engine-room? for this is the only meaning which can be 
taken from his words. Surely he does not ask us to believe 
such rubbish. Fourthly, he says 12 years ago a fore- 
man of fitters counted him as being equal to three (all- 
round). Again he sticks in the words all-round. I sup- 
pose he means in plain language that he was worth three 
ordinary fitters as a labourer. Fifthly, he states that 
the difference between chief stokers and artificers is that 
chief stokers put on airs and side sometimes, but that 
artificers never take theirs off. This is a statement which 
redounds to the credit of the artificers, I would think, for 
if they never put off their airs I do not see how they can 
put any side on, and so must, therefore, be always 
natural. Sixthly, he says that surely the chief stokers 
have got something to do with the teaching of the green 
and fresh-caught artificer. It is quite possible that 
such might be the case, as a person is never too 
old to learn, but I am inclined to think, from the jea- 
lousy which exists between the two classes, that the 
fresh-caught artificer is pretty much dependent for any- 
thing he may learn to the use of his own eyes, and from 
his brother artificers. He (‘‘Chief Stoker”) goes on to 
say that his reasons for writing that (bombastic) letter 
was to prevent the holding up to ridicule a body of men 
who have to decide our next naval war—not the engineers, 
as some would have us believe; and he thinks it has done 
its work well; in fact, he thought he had completely 
silenced all opposition, but was glad to find the tone had 
changed for the better. Now as far as I have read there 
have not been any letters in any manner or way ridiculing 
or treating with contempt the stokers of Her Majesty’s 
service, and I think his statement to that effect is rather 
far-fetched. As to the stoker being likely to decide our 
next naval war, eam he will not be surprised to learn 
that the men whom he despises (engineers) hope sincerely to 
be able to do without stokers at all when such an event takes 
place. Again, he goes on to say that he has held the highest 
position and the highest pay (10 guineas aday) of any stoker 
in the United Kingdom, and that he has been a chief 
stoker in merchant ships and in Her Majesty’s warships 
(chief overall). (Does this mean that he had entire charge, 
over engineers as well? If it does, he must allow me 
to swallow such a statement cum grano salis, or alter his 
signature to that of ‘‘ Manager,” which I think would be 
more correct with the salary he commands ) Now, as far 
as I can make out, he has never held the rating of chief 
stoker in the Navy, and such a rating is not known 
in the merchant service, I fail to see his reasons for rush- 
ing into print as a champion of men who are just 
as able to look after their own interests as any class 
I know of. Perhaps the secret of the matter, however, 
is that if the stokers of Her Majesty’s service are 
possessed of the abilities necessary to take charge of and 
run the engines of our warships, &c., it is more than 





rs in the issue of that date, bearing the | P’ 





possible, in fact very probable, that the trimmers and 
firemen of the merchant service are in possession of them 
likewise, and the engine-rooms of the ships of the latter 
service should be given into their charge and be under the 
immediate supervision of ‘Chief Stoker” and his asso- 
clates. 

In conclusion, allow me to state that my reasons for 
writing this letter are not to defend any special class 
of men, as I am convinced that both artificers and chief 
stokers are quite capable of defending themselves, but 
rather as a protest to the ‘‘ turn the crank of the universe” 
sort of style employed by ‘‘ Chief Stoker,” and to his 
calm way of laying down the law about a subject which 
he evidently knows very little about. 

I remain, yours respectfully, 


Glasgow, June 12, 1894, 


BALANCING OF LOCOMOTIVES. 
To THE EpiTor oF ENGINEERING. ; 

Srr,—My letter this week seems to have got a bit mixed 
up. Inlines16 to19 there is an unnecessary repetition of a 
receding sentence. This will have been apparent, but 
still will thank you to insert this note. 

I cannot resist, Sir, making one final demand for a little 
space to mention the most extraordinary instance of 
balancing (and there are a good many about) that I ever 
came across. I noticed it during the last fortnight during 
my ramblings. I inclose name of railway, and where 
the engine is stationed. I find that it is the only one of 
its class, and has escaped (or survived) the criticism of 
two superintendents. I wish to mention two features in 
the method of balancing (sic), first stating that it is an 
eight-wheeled trailing four-coupled tank engine, with out- 
side cranks opposite the inside ones. E 

1. There are similar weights in driving and trail- 
ing wheels on similar centres, so that not only are the 
trailing boss, pin, and half-rod quite unbalanced on ver- 
tical centres, but there is a weight put in that is also 
unbalanced ; so that it is attempted to balance half the 
gross disturbing parts in the trailing wheel, ‘‘ which is 
absurd.” 

2. The weights are on similar centres, set at an angle of 
30 deg. with crank boss, but on the wrong side. They are 
correct for a left-hand crank, but this is a right-hand one; 
so that they are about 60 deg. out. It simply amounts to 
this, that the part of the left-hand weight put there to 
balance the right crank acts with the latter instead of 
against it, and the same for the other side. I fancy the 
engine must originally have had a left-hand crank ; sub- 
sequently a right-hand one has been put in, and, of course, 
no thought given to the counterweights; such a minor 
matter, you know. If the weights were solid, one might 
understand although not excuse the fact of their remain- 
ing unaltered. But the weights are loose, riveted in 
between a couple of plates—not a very expensive job fora 
couple of riveters to shift them—an hour’s job, say. The 
only conclusion one can come to is that no one sees any- 
thing amiss with the engine. Well, ‘‘ where ignorance is 
bliss,” &c. The cream of the joke, however, is that this 
engine is kept solely for the inspection tours of the resi- 
dent engineer and his staff, gentlemen responsible for 
maintenance of the road, and, therefore, presumably the 
ones to see that the road has ordinary fair play. True, 
this engine is a rather small one; weighs about 26 tons ; 
therefore the damage to track will not be so serious, but 
the liability to derailment will. be as great as with a 50- 
ton engine ; because with comparatively small disturbing 
forces the weights on wheels are proportionately small 
also, especially in this case, where there are leading and 
trailing wheels to be provided for besides the two coupled 
pairs. Now I have found out that this engine did run off 
the road once, when the assistant resident engineer was 
onit. I am going to keep my eye on it as well as I can, 
being at a distance, and the next time it happens, say a 
little more about it. I inclose you all particulars. 

There is every excuse here for the engineer to give the 
locomotive superintendent a ‘‘ wigging ;” for, although he 
might hesitate to do so in an open question, such as 
balancing more or less of the reciprocating weight, yet 
here we have a gross error of principle. It was feature 
No. 1 that led me to look further at the engine, and 
thereby discover No. 2. I then made inquiries, but 
nobody seemed to know the engine was amiss. If the 
engine caused no harm at all to the road or itself, the 
officials should be glad to alter it, to avoid the ridicule 
attaching to such an arrangement. 4 

I would here take the opportunity of apologising to 
your readers for taking up space here and in other letters 
about a paltry locomotive, but that this question has a 
wider bearing than might at first appear. 

H. Rorre. 


RAX. 





Brighton, June 9. 





THE GRAFTON HIGH-SPEED ENGINE. 
To THE EpiTor OF ENGINEERING. 

Sir,—In reply to Mr. Rigg’s letter in your issue of the 
25th ult., page 682, it might be inferred from his remarks, 
reported on page 588, that he objected to compression in 
any case, but it appears from his letter that the popular 
delusion he denounces is in regard to the supposed advan- 
tages of ry clearance in effecting an ‘‘economy of 
power,” but he adds that ‘‘all engineers designing an 
economical engine” reduce the clearance as much as 
possible, which seems to me to be the more popular notion, 
and a reasonable one, too, with regard to that clearance 
which is emptied into the exhaust, but Mr. Rigg’s letter 
does not yet make clear whether, given a certain amount 
of such clearance, he views compression unfavourably as 
regards economy, that is, power obtained per pound of 
steam. No doubt in a high-pressure engine clearance of 


this nature must result in a proportionate loss of economy 
in the absence of counterbalancing economical advantages, 
but without any compression whatever the loss would be 
greater. : 

In my high-speed engines the constant thrust principle 
is carried out satisfactorily without the compression of 
the exhaust steam into large clearance spaces, which Mr. 
Riggs objects to; but with regard to the “forces given 
out by the rapidly —— pistons,” why should these be 
regarded as “‘unusable”? The crank absorbs a large propor- 
tion of them even though they come into operation later 
in the stroke than ata slower speed. This “‘ reciproca- 
tive loss” virtually resolves itself into a matter of friction, 
the amount of which will depend largely on the lubrica- 
tion of the crank, and if the friction of the Willans engine 
is only 10 per cent., the loss of unusable forces in the 
down-stroke is not much in evidence, and should Mr. 
Rigg’s revolving-cylinder engine also give 90 per cent. 
efficiency, I think he may be satisfied without getting 
any higher efficiency due to the absence of reciprocation. 
With regard to the common type of exhaust compression 
high-speed engines, Mr. Rigg says, ‘‘ when running un- 
loaded the whole power required for accelerating the 
piston is totally lost, so far as any useful effect is con- 
cerned,” that is to say, all the power is expended in over- 
coming the friction of the engine, external work not 
being required ; but surely the same would apply to any 
engine, rotary or otherwise, under similar circumstances ? 

I am, Sir, yours faithfully, 
ARTHUR F, Scort. 





NUTS. 
To THE Epiror oF ENGINEERING. 

Sr1r,—There appears to be no good reason for serious 
variation between black nuts, with reference to width 
across the flats. Many years ago, in sizes not exceeding 
2in., the writer found the variation in nuts from the same 
parcel to exceed 4 in. on different occasions. The difficulty 
was, however, easily surmounted by the use of gauges, 
and a reference thereto in the specification periodically 
issued for the supply of black nuts. 

Nuts made with reasonable care to the Whitworth 
gauges possess ample strength and amount of surface in 
contact with the spanner. But both nuts and spanners 
suffer very much by reason of the variation which often 
occurs, if allowed to pass unchecked. 

The admissible amount of variation is seldom, if ever, 
stated, but no nut should be too tight for the gauge, 
while probably one-hundredth of the diameter of the bolt 
would prove sufficient to allow under gauge. 


The gauge dimensions are given to— 2 im. by table in 


10,000 
‘* Molesworth ” and elsewhere. Most probably these 
were obtained by average from a number of previously 
existing standards. The numbers of threads per inch were 
thus obtained, and for small sizes the nearest whole num- 
bers were adopted. It would have been rather more con- 
venient if the widths across flats had been also originally 
faired to the nearest twentieth part of aninch. But any 
advantage which may be thus possibly secured would not 
nearly compensate for the confusion involved in any de- 
parture from the Whitworth gauges, which have met with 
such wide acceptance. There appears to be no good reason 
tor the introduction into England of Sellars’ list, which 
would amount to a gratuitous excuse for variation. 

Yours truly, 
G. W. Surciirrs. 
5, Norfolk-street, Manchester, June 11, 1894. 








Avustro- HUNGARIAN RaiLways.—The aggregate revenue 
of the Austro-Hungarian Railways in the first two months 
of this year was 4,700,000/. in round figures. The length 
of line worked in January and February this year ex- 
ceeded by 4314 miles the corresponding length of line in 
operation in the first two months of 1893, 





Tue Fastest VESSEL IN THE WortLD.—Last Satur- 
day Messrs. Yarrow and Co. invited a party of gentle- 
men for a trip in the torpedo-destroyer Hornet, which 
is the fastest vessel in the world, the results of the 
three hours’ official test being a mean speed of 27.628 
knot:. There were present, among others, Lord Charles 
Beresford, Sir EK. J. eed, Mr. Arnold Foster, 
Mr. Gerald Balfour, Sir Vesey Hamilton, Sir E. 
Harland, Admiral Boys, and Lieutenant - Commander 
Cowles, American Naval Attaché. The Hornet is 
a sister vessel to the Havock (see pa 67 ante), 
but is provided with Yarrow water- tube boilers in 
place of locomotive type boilers. She is 180 ft. 
long by 18 ft. 6 in. am, and is divided into 13 
water-tight compartments. There are two boiler-roome, 
each with four boilers. The armament consists of 
one 12-pounder and two 6-pounder quick-firing guns, 
one pair of swivel torpedo tubes on deck, and a 
built-in torpedo tube in the bow. There are two sets of 
engines, driving twin screws; the diameters of the cylin- 
ders are 18 in., 26 in., and 394 in., and the stroke 18 in. 
Each boiler has 1027 square feet of heating surface in the 
form of 1-in. copper pipes, and a grate surface of 20.6 
equare feet. The weight, with water and all fittings, is 
5 tons7 cwt., and it has been found by trial that each 
boiler will evaporate 12,500 lb. of water per hour. The 
trip last Saturday extended from the Isle of Dogs to the 
Mouse Lightship and back to Blackwall, and was emi- 
nently successful. There was scarcely any vibration 
perceptible, while the steering qualities of the boat were 
demonstrated to be most remarkable. Just below Graves- 
end she turned circles and figures of eight of a wonder- 
fully short radius, exciting the admiration of all on board, 
and showing that she would thread her way through the 





evolutions of an engagement with a celerity that would 
do much to compensate for her “ free penetrability.” 


ENGINEERING. 


[JUNE 15, 1894. 
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Tue Italian Government have recently adopted for 
the field and horse artillery a new pattern of rear 
sight, which we illustrate on this page, and which 
contains some original features. The instrument, in- 
vented by Mr. Pedrazzoli, lieutenant-colonel of artil- 
lery, is composed of a rectangular curved sight- 
bar (Figs. 1 and 2) having its centre on the top 
of the fore sight and a rack in the concave face. 
This rack gears into a little pinion fixed at the upper 
part of a box or sheath, open at the bottom, and fitting 
into a slot cut in a block of gun-metal secured to 
the breech. By turning the knob fitted to the end of 
the shaft of this pinion, the sight-bar may be raised or 
lowered, sliding in its sheath without shake. The 
bar may be then fixed in any position by turning a 
clamping screw acting, through a hole in the sheath, 
on a spring interposed between the latter and the 
bar; once fixed, there is no risk of the sight-bar 
being moved by the jar of firing. The sheath can 
also be raised or lowered in its slot by hand, slowly, 
but accurately, and fixed at any desired position by a 
strong clamp. Sections through the sheath and bar 
are shown in Figs. 4 and 5, whilst the clamping screw 
and pinion are illustrated in Figs. 6 and 7. 

The head of the sight bar consists of a little hori- 
zontal cross barrel bearing a sliding deflection leaf 
with a notch at the top. The movement of the leaf is 
controlled by a hand-screw, having a thumb-piece 
placed at the right end of the cross barrel, so that the 
sighting line may be inclined to the line of fire, to 
correct the ‘‘ drift ” and make allowance for wind. On 
the lateral faces of the sight-bar there are two range 
graduations (Fig. 8), for shrapnel (with time and per- 
cussion fuze) on the left, and for common shell on the 
right, The convex edge of the bar is graduated in 
degrees and tenths of a degree. A third graduation 
for case shot has also been added on this edge, though 
it might have been dispensed with, on account of the 
nature of the projectile, and of its being rarely used, 
especially after the introduction of smokeless powder. 
The graduation of the deflection leaf is 35 divisions on 
the right and 25 on the left. On the lateral faces of 
the sheath there is the continuation of the two range 
scales of the sight-bar, as shown in Figs. 9and 10. The 
hind face has a special graduation, the divisions of 
which, called ‘‘ points,” are of 0.15 deg. for the field 
artillery 9-centimetre breechloading gun (3.42 in.), and 
of 0.2 deg. for the field and horse artillery 7-centimetre 
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breechloading gun (2.95 ia.), corresponding each to a 
range variation of nearly 50 metres (55.5 yards). This 
last graduation is employed in shrapnel fire for the pur. 
pose of obtaining the so-called ‘‘ compensation,” which 
consistsin the shifting of the bursting point of the pro- 
jectile on the trajectory, without having a graduation of 
the rear sight different from that of the time fuze. The 
instrument can also be employed as a quadrant, thus 
doing away with every other gunner’s quadrant. To 
this effect it is provided with a small box level fixed 
on a ledge at the left end of the horizontal cross barrel ; 
a small tenon projecting from the ledge fits into a 
hole at the base of the level, and thus prevents the 
latter from falling down when the gun has a certain 
inclination. This level is shown in plan in Fig. 8 and 
in detail in Figs. 11 to 14, Indirect fire can in this 
way be executed with rapidity and exactness. All the 
— parts of the rear sight described are of a 
special hard brass, and consequently very rigid. 

As to the shape of the instrument, the idea is not 
altogether new, as curved tangent sights have already 
been employed with siege guns. For field artillery 
guns Sir W. Armstrong ( Elswick Works, Newcastle- 
upon-Tyne) patented apparatus of the type in 1889. 
Colonel von Kretschmar, of the Saxon Artillery, 
also invented a rather similar hind sight (Libellenauf- 
satz), which, according to General Wille in his well- 
known book, ‘‘ Das Feldgeschiitz der Zukunft” (Berlin, 
1891, page 256), has the peculiarity of permitting an 
allowance to be made for the angle of sight (Geliinde- 
winkel), when the elevation is given, in a rapid and 
most convenient way. Some other similar apparatus 
are also referred to by General Wille, but these 
instruments have no connection with the Pedrazzoli 
rear sight. The peculiarity of the latter does not lie 
in the curved shape of the bar, but in the original 
arrangement of this bar, sliding in a sheath and not 
fitting into a slot in the breech, as is the case with 
ordinary tangent sights. By this disposition two im- 
portant problems have been successfully resolved : 
the construction of a rack independent of the gun, and 
the possibility of executing in a very simple and easy 
manner the ‘‘ compensation” above mentioned, which 
is generally acknowledged as a necessity in shrapnel 
fire. The German artillery, to obtain the same 
result, employs 10 small metal plates (Anfsatzplatten), 
placing them under the tangent sight ; thus the com- 
pensation can be made only in one direction, while by 








using the Pedrazzoli rear sight it can be obtained in 
either direction ; a very considerable advance has con- 
sequently, it is claimed, been made in this instrument. 





CENTRIFUGAL TAR SEPARATOR. 

Ir is well known that tar, as extracted at gas works, 
contains quite a large percentage of water, in many 
cases as much as 16 per cent. or more. The separa- 
tion of this water from the tar is essential for most 
purposes for which tar can be used, and this separa- 
tion takes place owing to the difference of density, in 
ordinary tar wells if sufficient time be given, but in 
general commercial tar, as delivered from the gas 
works, rarely contains less than 7 to 8 per cent. of 
mechanically combined water. The machine which 
we illustrate on the next page, has been introduced at 
the East Gas Works of Copenhagen for the purpose of 
facilitating the separation of the water. As will be seen, 
the machine is essentially a centrifugal separator. The 
tar to be separated is first heated to about 92 deg. 
Fahr. to reduce its viscosity, and is then delivered 
into the machine by the down pipe shown to the right 
of the engraving. The tar, being the heavier, is sepa- 
rated from the water, and urged against the outside 
of the separator, flowing upwards to the top of the 
rapidly rotating vessel. The water also flows up, 
but forms a separate layer inside the tar. Near 
the top of the centrifugal is fixed a plate, there 
being a narrow annular space between it and the 
outside of the centrifugal. This space is narrower 
than the layer of tar, and hence only tar is 
able to pass through this plate to the upper sur- 
face of the plate. Two fixed collecting pipes 
are curved over the edge of the centrifugal, as shown 
in our engraving; one of these pipes having its nozzle 
above the plate, collects purified tar, whilst the 
other one, having its nozzle below the plate, picks 
up the inner ring of water which has been separated 
from the tar. It is stated that the separation is so 
complete that the purified tar contains only 1 per cent. 
of water. The machine has to be stopped three times 
a day for cleaning, as any grit and dirt in the tar 
adheres to the walls of the machine and is removed 
by special scrapers, the operation taking about half 
an hour. About 2800 gallons of tar are purified in a 
day’s work at Copenhagen, about 4 horse-power being 
required for driving the machine, The patentees of 
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COMPARATIVE Cost OF WORKING ON OLD AND NEw Systems, 


Old Style (One Day = 10 Hours). 
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New Style (One Day = 10 Hours). 
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the separator are Messrs. Burmeister and Wain, of 
Copenhagen, but the machine is being introduced 
by Messrs. C. H. Petersen and Co., of 2, Exhibition 
Buildings, Copenhagen. 

Some particulars as to the practical working of the 
machine were given in a paper read before the North 
of England Gas Managers’ Association, at Newcastle, 
on May 5, and from this we make the following ab- 
stract: ‘‘ In the first place, the power required is very 
small, viz., 4 brake horse-power, and, according to 
the Copenhagen practice, the sulphate of ammonia 
chtainal from the liquor saved more than pays for the 
cost of operating the machine, including high charges 
for interest, depreciation, and repairs. The figures 
given for labour would not, of course, apply for Eng- 
land, as we have to pay more than they do in Denmark 
and Germany, but this does not affect the final result, 
for the labour is the same for the old and the new styles. 
The Copenhagen practice is the same as the average 
English. They obtain about 104 gallons of tar per ton 
carbonised, and the sulphate of ammonia works out 
at 224 lb. per 30 gallons of liquor (or 224 lb. per ton 
carbonised). The prices they obtain are, of course, 
slightly different, but the proportion (when comparing 
with expenses) is again the same. They obtain on an 
average 11 dre per pound sulphate of ammonia (8 dre = 





1d.), and their expenses for extraction of sulphate of 
ammonia from the liquor is 6 dre (exactly jd.) per 
pound. Detail figures are given above. 

‘* The figures of the balance-sheet clearly show that 
if they only got their profit from the sulphate of am- 
monia—I mean if they sold the spun tar at the same 
price as the green tar—they would only save about 3s. 
per day, including all charges for working, interest, &c. 
As, however, they obtaina higher price for their tar when 
delivered water free (the exact figure is 164 per cent. 
higher) they find that on such a small amount as 2800 
gallons of green tar they save about 1/. 5s. 10d., which 

ou will agree with me is a very satisfactory result. 

ut not only do the gas companies profit by this, but 
the distillers also save liquoring the spun tar. I am 
told that the saving to the distillers comes to as much 
as 12 per cent., but as I have no figures for this, I can- 
not put them before you. I learn that since these 
foreign gas works have adopted this system they have 
never found any difficulty in the sale of their tar. 
You all have experienced at various times some diffi- 
culty in disposing of your tar at a remunerative figure, 
and so in former times did these foreign gas works. 
Now, however, the spun tar seems to sell itself, and 
they readily obtain the higher price for it, and in the 


This, of course, would never be the case, I fear, in 
England, but I only bring forward this point to show 
you that commercially it is an established success,” 





MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE Eprror oF ENGINEERING. 
Str,—I see the columus of ENGINEERING full of corre- 
spondence on the. Civil Engineer v. Royal Engineer con- 
troversy, and devoutly trust that it will turn itself to some 
larger purpose than proving what no one denies, that the 
versatile Royal Engineer cannot compete with specialists 
in matters not far removed from the drudgery of archi- 
tecto-engineering. The real question is, Why is the Royal 
Engineer in many of the larger matters entrusted with 
work that ought to be done by experts? Why, for in- 
stance, has Sir Henry Loch said, in a recent Blue-Book, 
that a Royal a officer will report on the prospects 
and alignment of the proposed railway in Bechuanaland, 
when, no doubt, the Government of the Cape can com- 
mand far more competent expert civil engineer opinion ? 
Is the profession so — in a struggle for existence, or in 
the scramble for work, that the world mistrusts its 
guidance, its impartiality, in the technical aspect of a 
question of ws Does the independence born of ser- 
vice in a distinguished corps more than outweigh the 
defects of a mere smatterer in matters technical? Cannot 
we raise so much as a Board of Trade inspector, that we can 
rely on, ae! from the officer ranks of a skeleton corps of 
gentlemen adventurers? If not, it is high time something 
was done to improve the status of the profession of civil 
engineering by raising up a branch of the profession that 
possesses the esprit de corps of a service and traditions 
somewhat other than those that are the outcome of purely 
private enterprise. In France, with all its faults, a 
similar service is a ag a to the nation, and not only 
the portfolios of Public Works and Finance, but the pre- 
sidency of the Cabinet, if not of the State itself, are as 
legitimately within the grasp of engineers as of lawyers 
or professional statesmen. Our own medical profession 
has of late years grasped my point, and has won a great 
battle over improving the status of Army surgeons. In 
the Indian Public Works Department a similar battle is 
raging, and I do hope that you will take up the case and 
incite the heads of the profession to do as much for their 
confréres as the medical profession has done in its own 


case. 

The history of the Department is not a very long one, 
and I will try to sketch it. The Hon. East India Com- 
pany had a corps of engineer officers, trained, and well 
trained, at home; its appointments were based on 
nomination, in other words, the engineers were 
such sons or connections of the directors (who 
were mainly retired Indian officials) as had a natural, 
not infrequently (as in General Chesney’s case) hereditary, 
turn for the work. Then, as now, the rank and file of 
sappers and miners bore a ridiculously small proportion to 


- | the number of officers, for much of the work in war is done 


by raw levies, if not by purely crude labour, and there is 
a good deal of sense in classing this branch of the Army 
as ‘‘non-combatant.” With every extension of dominion 
the engineer vied as a beneficial political agency with the 
doctor, whose philanthropic skill was matched by material 
improvements, backed by plucky leadership and exact 
—— to men previously impressed and half starved. 
he work was and is a pleasure in itself; spare officers of 
the line sought employment on works in peace time; the 
harvest was so plenteous and the labourers so few that the 
Company started a college at Roorkee to train at once civil 
engineers and volunteers from its army to develop the 
resources of the greatest estate in the world. By this 
time it was already seen that, as specialism os a 
great many soldier engineers got so locked up in charges 
remote from the ever-advancing frontiers, that they could 
never be spared for warlike operations. For individuals, 
the pagoda tree was no longer what it had been ; sons of 
gentlemen began to be educated both for commissions in 
the Company’s army, for the Uncovenanted Civil Service, 
and as civil engineers in the country; the home recruit- 
ment of officers was reduced to the Covenanted Civil, 
Engineer, and Artillery services, and the Company’s most 
distinguished home engineers took up the professorshi 
at Roorkee, and thus established a bond between the 
old and new recruitments of the department that created 
a mutually beneficial solidarity. The old Roorkee civil 
engineer, it is to be remembered, was, in fact, connected 
in caste, if not in blood, with the home-trained soldier 
engineer, and with the comparatively small number of 
families that constituted the ruling race; while the 
smarter lad went to Roorkee as a civil engineer, the 
duller got a commission in the line, unless he could afford 
the time to study both professions successively, and 
had a weakness for military rank, coupled with a want 
of clearness as to his vocation for engineering. With 
such ties and such a field the Company’s soldier engi- 
neers had no cause to be jealous of the younger branch ; 
they did their best for all ; and the undoubtedly superior 
energy, as well as superior learning, begotten of a home 
training, brought a majority of the corps easily to 
the front, while the Cautleys, the Cottons, the Napiers, 
&c., made such irrigation works and such grand trunk 
roads as rank with the greatest engineering triumphs of 
this hemisphere. While, as al y said, some soldier 
engineers were so locked up that they never returned to 
any practical military duty, Staff Corps engineers, and 
even civilians, whose engineering operations became in- 
volved in those of war, became, for the time, sappers. 
In the Mutiny itself some few soldier engineers never 
actually smelt powder, while not a few civil engi- 
neers, after serving as volunteers, took to a military 





summer are quite unable to keep up with the demand. ! 


life, and receiving commissions, ended up as officers 
of the native army. These were by no means the 
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only instances of a process of transfusion in the 
Company’s services. It was, for example, not unknown 
for Addiscombe cadets intended for engineers to pass 
over to Haileybury, entering ultimately as civil servants ; 
indeed, the present Minister of Public Works, one of the 
last of the old civil service, has thus returned to the love 
of his youth in the end of his career. While the Company 
stoutly adhered to the system of heredity and nomination 
as valuable patronage, it had better reasons for keeping 
strangers at arms’ length from its field. In each of its 
considerable wars it had been forced to borrow home 
regiments, and its experience of jealousies and unpleasant- 
nesses was mainly blamed, and probably justly so, on the 
hauteur and self-sufficiency of Queen’s officers, whose 
successors to this day incline to draw disparaging con- 
trasts between themselves and officers of the native 
armies. The Company had, from its pcint of view, many 
valid reasons for excluding ‘‘interlopers” from the 
country, but had no less reason to fear ‘‘ colonisation,” 
and most wisely interdicted the ruling race from any 
hereditary connection with landowning akin to that 
which it found beneficial so long as restricted to the 
functions of governing ; and it is easy to conceive that 
Lord Macaulay’s success in forcing open competition on 
it, at first for the civil service and later for ‘‘Stanley” 
civil engineers, put the latter in a very invidious posi- 
tion. While both the new civilians and the new engineers 
were ‘‘interlopers,” the competition-wallah admittedly 
belonged to an aristocracy of talent, if but the talent for 
cramming, and when Haileybury closed its doors the com- 
petition-wallah held the entire field in his service, and 
was in time recognised as the legitimate, if not too wel- 
come, heir. With the Stanley engineer this was far from 
the case; Roorkee still produced a brand of engineer whose 
prior knowledge of the country, language, and people, 
equated greater home-bred een ad Roorkee possessed, 
too, family influence, and that bond with the Engineer 
corps that ties good pupils to good teachers, and the 
favourite pupil of a few years back very often became the 
trusted assistant when the professor took to departmental 
work. Moreover, as soon as the Addiscombe recruitment 
of engineers ceased, instead of the Stanley engineer fully 
occupying the gap in home recruitment, the Royal Engi- 
neer stepped into the Addiscombe engineer’s place; and, 
to make a long story short, the Stanley recruitment fell 
off, and after various intermittent attempts to get engi- 
neers from the open market on cheaper terms than its 
Royal Engineer element, the department started a civil 
engineers’ college at home (Cooper’s Hill), and gradually 
disclassed Roorkee, which now rai on a small scale, 
and on a distinctly inferior social stratum. Though the 
Stanley engineer was in early days subject to disabilities 
that ultimately dried up the supply of men, the scheme 
produced a considerable number of men of mark, superior 
decidedly to the best products of Roorkee, though, 
perhaps, for want of scope, below the mark of the 
Company’s famous corps in its best early days. When 
the Stanley men began, or at least soon after they 
started, they found themselves pitted against no less 
than four classes of competitors, the Company’s Royal 
Engineers, the Queen’s Royal Engineers, Roorkee civil 
engineers, and Staff Corps officers trained in engineering 
pry rer All the military elements got military pay 
and rank, in addition to the civil salary of the grade. 
Civil pay went by grade, and grade by seniority, which 
in most military instances dated from the first military 
commission, irrespective of service in the department; a 
military engineer having two professions could demand 
to return to military employ if offered uncongenial de- 
partmental work, and | could and woe 
and choose; while a Roorkee civil engineer star as 
apprentice and a Stanley civil engineer as third-grade 
assistant, a military engineer started at lowest assistant 
second grade; the civilians got far less furlough, and, as 
it turns out, rupees on furlough at a falling rate of ex- 
change, while military furlough pay has a far higher 
rupee minimum, and each rupee counts 2s., both on 
furlough and on pension; the maximum civil engineer 
pension at even par was 500/., and that of the Company’s 
soldiers 1000/. After the Mutiny the soldier engineers 
who then filled the senior appointments assumed a not 
unnaturally rampant militarism, openly preferring blind 
obedience to mistaken instructions, before intelligent 
co-operation. To crown all, when State railways began 
the vast expansion of higher posts was not infrequently 
filled by men knowing little of work and less about rail- 
ways, who bitterly resented the alleged insubordination 
of competent working engineers placed under their 
orders. The curious fact is that any civil engineers were 
induced latterly to join as such from home; not a 
few discovered that by purchasing an Army commission 
and thence entering the department through the Staff 
Corps, they bettered themselves to a degree far beyond 
the extra expense. Not a few, however, found that it 
was as , or better, to stay in the Army and give up 
the engineering profession to which they had served 
articles, especially men of sociable instincts, when they 
perceived that the engineer precursor was generally kept 
ahead of civilisation rather than within it. Naturally 
enough, the Stanley engineers cried out vigorously 
against their disabilities and inequalities, and equally 
naturally their pretensions drove the military-minded 
seniors into the arms of the Royal Engineers proper, with 
which distinguished corps the Company’s engineers were 
amalgamated, or, rather, affiliated, after the Mutiny. 
At that crisis the affairs of India, and particularly its 
finances, were confused ; a great deal of hasty reorganisa- 
tion, bearing always in mind the popular home shibboleth 
of ‘open competition,” was done; the European army 
was much increased, and that of the late Company de- 
creased ; surplus line officers were provided for through 
Roorkee and in other civil appointments, and it would 
seem to have been the idea of the military organisers to 





rovide Army engineers for the native section from the 

Braff Corps through a Roorkee training, and for the 
British section by reliefs from Woolwich, which took 
alternate tours of home and foreign service, just as 
British troops do. 

The failure of the Stanley recruitment sage to be the 
home Royal Enagineers’ opportunity. The department 
increased by leaps and bounds, and, especially when it 
took up the construction of State railways, was much 
put to it for officers. To induce them to join its ranks, a 
process of coddling young Queen’s Royal Engineers be- 
came universal. While the young civil engineer was sent 
into the wilds on outdoor work, the young Royal Engineer 
was taken into the chief’s office, drafted thence on pro- 
motion into the business of examining accounts, the 
Government inspection of railways, and what else com- 
bined a minimum of hardship and exposure with a 
maximum of pay, consideration, social amenity, and the 
exercise of ‘‘administrative” capacity, i.e, the art of 
‘* bossing,” not the work so much as those who planned 
and supervised it. As one of them made bold to say not 
long ago, ‘‘ Royal Engineers were learning to engineer 
men and money, while civil engineers were pottering with 
bricks and mortar.” It is easy to see that such unfair 
advantages, coupled with a claim on employment at 
bome, not only instituted a process of selection that elimi- 
nated hundreds of mediocrities to every handful of 
capables who stayed because it paid them, but gave these 
capables the double advantage of a short cut to place and 
power, and a gratifying sense of forming an inner corps 
élite. In the India of to-day there is always a danger 
of secretarial skill outweighing the executive ability 
that does all the real work. A secretarial caste within 
the homogeneously recruited Civil Service is one of 
the admitted evils of the day; and the way in 
which a military title differentiated that caste in 
the Public Works Department till very lately has 
naturally been a source of much bitterness, if not, 
indeed, of comparative inefficiency, on the part of 
men relegated to the lower stratum, who had no special 
love for outdoor work for its own sake. It is not 
denied here that in the management of open lines—the 
manager being, in effect, a Government Commissioner, 
with power to sanction expenditure by and co-ordinate 
the demands and duties of the heads of departments who 
are experts—several Royal Engineers have been wonder- 
fully successful ; although the question of how long experts 
will be content to work on without hope of reaching those 
exalted positions that are open to ability and good ser- 
vice elsewhere may well be questioned. At any rate, the 
pretence that the manager of a line of railway can be 
called off to assist in the operation of war, and leave his 
line headless just when the strain of war transport comes 
on it, is no less preposterous than the assumption that the 
fact of that head, concealed in a remote office, being—or 
rather, having been in his youth—nominally a soldier, 
will beneficially affect the running of trains that happen 
to contain troops or munitions of war. If there is any 
specialism involved at all, it would seem more right to 
entrust the maintenance of the rails to soldiers and soldier 
officers, for it will be in times of outbreak the patrolling 
of the road, and its defence against marauders, and the 
business of destroying or reconstructing lines threatened 
by or retaken from an enemy, that should justly devolve on 
the fighting section of the railway staff if it possesses any 
one such section more than another. The great mistake of 
the civilian sections of the early department was want of 
solidarity ; the Stanley men did not coalesce with Roorkee, 
nor either with the practical engineers recruited in large 
numbers from home, and from Indian guaranteed railways 
between 1868 and 1872. The creation of Cooper’s Hill 
College has been immensely beneficial in that respect, 
and it is now so difficult for any Royal Engineer to depass 
his Cooper’s Hill compeers, except by developing ‘‘ mana- 
gerial” gifts, that there are nowadays very few Royal Engi- 
neers who join the department at all, and they only men 
who have more aptitude for outdoor engineering work 
than for an office. The great bulk of Royal Engineer 
subalterns are nowadays employed in the more legitimate 
duties of the Military Works Eonedenenh, building and 
repairing barracks, forts, and the appanages of canton- 
ments. In the anxiety of certain recent military adminis- 
trators to increase the Royal Engineer strength of officers, 
the Military Works Department has been ridiculously 
overmanned, and in the present financial strait Govern- 
ment is minded to reduce it by transferring a part to the 
Public Works. To enter the latter department and claim 
a tour of home service whenever the duties become irk- 
some, or the promotion no better than that of a mere 
civilian who is tied to the country, will not suit the depart- 
ment. Efforts are, therefore, being made to induce the 
Royal Engineers to accept continuous Indian service, and 
the bait already held out is an Indian military pension, 
which is a great deal better than an Indian civil 
engineer’s pension. So far this offer has only in- 
duced those Royal Engineers to formally accept con- 
tinuous service who had already found their account in 
actually ae og § in India without any promise of pension 
at all. India has paid men in this way large sums to 
which they had noclaim, butis as far as ever from getting 
young Royal Engineers to agree to stay. A committee is 
now sitting to inquire what further bait will induce 
Royal Engineers to stay in the Department of Public 
Works. The immorality of maintaining a branch of the 
Army by offering it the plums out of other people’s 
pudding, and leaving the workers the dough, ought to 
surely be called in question by some of the many reformers 
who are anxious about our duty to India, and might very 
well begin by seeing into our duty to ourselves. The pre- 
tence that we could give up these young men in war time is 
specious. It would, if true, debar us from employing 
them anywhere except in districts expected to me the 
theatre of war, or elye on undertakings that could safely 





be thrown aside in times of trouble. When those days 
come the civil and the military engineer will be found 
side by side, as they were in the Mutiny, unless the 
Royal Engineer, having no métier except departmental 
office work, either stays entirely behind, or else rushes off 
to the extreme front, as he did, while civil engineers alone 
followed up with railways to and even beyond the frontier 
in the last Afghan War. 


London, June 6, 1894. 


‘Yours very sincerely, 
LE 


To THE EprTor oF ENGINEERING. 

Sir,—As one of those accused of conducting this corre- 
spondence in a cowardly spirit, of publishing ‘ anony- 
mous scurrility,” and so forth, I trust I may be allowed 
yet a few words in self-defence, although the subject is 
now pretty well exhausted. 

“The Writer of the Article in the United Service Maga- 
zine” admits that Royal Engineer officers are insufficiently 
trained for carrying on barrack works ; that local officers 
are, more or less, ‘‘ figure-heads.” Whether most of the 
work is done by military foremen of works or by civilians 
is of secondary importance as long as it is not done by 
Royal Engineer officers. Where, then, do the latter get 
professional training and_ knowledge for civil appoint- 
ments, and does not ‘‘The Writer...” practically 
admit the charge of professional incompetency brought 
against them? Outsiders can only judge from the evi- 
dence before them. Civil engineers see Royal Engineer 
officers put into civil appointments over their heads ; the 
latter do not refuse such appointments and say, ‘‘ We are 
not trained engineers and architects, we have to act as 
‘figure-heads’ in the matter of putting up barracks, 
forts, and such work against our inclinations, because we 
have to obey orders.” If they did this they would rouse 
the sympathy and not the only too well-founded jealousy 
of civilians; outside appointments would no longer be 
offered them, and they would also probably very soon be 
relieved of the uncongenial work now forced upon them. 
A properly constituted permanent department to do the 
work of the present Royal Engineer Department would 
have to follow. As things are at present, it is certainly 
excusable that I drew the inference to which ‘‘ The 
Writer ... ” takes exception. 

Were I not assured by what “The Writer... .” him- 
self tells us that he would not be guilty of making deroga- 
tory insinuations against a large body of professional 
gentlemen, I should certainly consider his paragraph in 
italics (on which he insists so strongly) to infer that 
officials of a barrack department possessed of sufficiently 
good training, ‘‘ having regard to morale, status,” &c., 
could not be drawn from among young civil professional 
men, but would have to be recruited and trained in some 
other way. Putting this aside, he evidently suggests in 
that paragraph the only and obvious way (from an out- 
side professional point of view) in which a competent 
permanent engineering department for the Army should be 
formed, viz., on similar lines to the Army Medical Depart- 
ment, drawing men from among young civil engineers, 
architects, &c., by competitive examination. For as to his 
alternative suggestion—that Royal Engineer officersshould 
have longer training as subalterns on barrack works, &c. 
—this means dispensing with all real professional training 
beforehand, beyond the course of lectures, &c., at Chat- 
ham, which, as I have previously submitted, is similar to 
dispensing with the special training of Army medical 
officers, but merely selecting a corps of cadets to go 
through a course, say, at Netley, before entering on their 
duties in the Army. 

If officials of a properly constituted Army Barrack or 
Engineer Department were afterwards selected for im- 
portant civil appointments on their merits, no outcry 
could be raised by the professions interested. 

None of your readers will, I am sure, be surprised to 
hear, as they do now, from Colonel Bucknill that he has 
had no experience of the civil work of Royal Engineer 
officers. But as their claims to be considered qualified 
engineers and architects and to hold civil appointments 
as such is the main point at issue, it seems a pity he did 
not say so alittle earlier. In the light of this admission 
his line of criticism is a little easier to understand. 

Your obedient servant, 
An Inquisitive A.M.I1.C.E, 

June 6, 1894. 

To THE EpiTor oF ENGINEERING. 

Sir,—I regret that I am compelled to “‘ spoil the har- 

mony” of the sarcasm which pervades the letter of your 
correspondent ‘‘ Crassly Ignorant Officer, R. E.,” by ‘*cor- 
recting another misstatement,” but feel that in self- 
defence it ought to be done. He states in a very dis- 
tinct manner by implication that I have in my writings 
‘* exposed the service system of submarine mining.” 
__So far, however, from this being the case, he will find, 
if he will take the trouble to peruse my book on ‘Sub- 
marine Mining and Torpedoes,” man 4 you, Sir, pub- 
lished in 1889, that in the 250 pages of closely printed 
matter the greatest care was evidently taken not to — 
the service system of submarine mining, everything which 
was at that time regarded as a secret being studiously 
suppressed, although the book suffered thereby. 

t is not the first time that this charge has been laid at 
my door, but it is the first time that it has been printed, 
and I am glad of the opportunity that it affords to most 
distinctly deny that there is the smallest amount of truth 
in the implied allegation, 

_ The ‘‘ Notes on Defence by Submarine Mines,” pub- 
lished at Chatham in 1873, contained what were service 
secrets at that time, but I had nothing to do with the 
writing of that book. It was subsequently suppressed 
by the War Office, after it had, however, been on sale to 
the public for a considerable time. ; 

As for your correspondent’s remark that I wrote things 
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I had “better have left unwritten concerning the 
Brennan torpedo,” this is a matter of opinion. For my 
own part, Iadhere to every word I wrote on the subject. 


ours baie 
. T. BUCKNILL. 





To THE EpIToR or ENGINEERING. 

S1r,—It is with remarkable interest I have read the 
whole of this correspondence, and I cannot but express my 
deep sympathy with the civil engineers, who have every 
right to complain, and who undoubtedly have had the 
best of the arguments throughout. Being another mili- 
tary engineer of some acquaintance with works and with 
the corps proper, I think, if not too late, my opinions 
may be worth giving. 

As Lieutenant-Colonel Bucknill retired from the service 
at a comparatively early age, and as he admits having 
no exp2rience outside the Army, his statements cannot be 
of much value, whilst I regret to see that ‘‘The Writer 
of the Article in the United Service Magazine” has not 
improved his reputation. 

With ‘‘ Assistant Surveyor” I especially feel. The 
corps has not the shadow of an excuse for misusing the 
Army Works Department. First, because a war in these 
days is of such short duration that there would be no time 
to erect buildings for the housing of the Army, which 
indeed would be unnecessary, seeing that in any civilised 
country accommodation could always be had on the spot, 
and that, moreover, the scene of operations is constantly 
changing. Second, even if a Continental campaign were 
a protracted one, it would be much more to the point to 
send out War Department surveyors from England, ex- 
perts in barrack building, to design and superintend 
edifices on the spot, and so save our military engineers for 
their legitimate duties. If I mistake not, this was actually 
done in the Crimea. Third, for our little wars in un- 
civilised regions, experience in the Barrack Department 
would not be of the slightest use in the field, where only 
shelters of a most rough-and-ready nature are required. 

I am of opinion that a proper and large Army Works 
Department should be established, whose practical and 
trained men would erect our barracks, not only at home, 
but in India and the colonies also. 

One can comprehend Royal Engineers being utilised on 
the Ordnance Survey, where the knowledge gained would 
be invaluable during war, and I would venture to suggest 
that officers be transferred from the Royal Engineer 
Department to this branch, and let the officers in the 
Indian Public Works Department be handed over to the 
survey establishments of India and Ceylon. 

As for the many other civil appointments held by Royal 
Engineers, it appears to me supremely ridiculous that 
such situations would improve them for military purposes, 
and I cannot imagine a more detrimental report than that 
of the Committee of 1870, which is the verdict of a few 
interested persons only. 

The authorities have brought the corps into ridicule by 
their silly system of peace employment, and I, like many 
others, deplore it, and long for the day when England 
shall realise that she is greatly behind other nations in 
this respect. 

Yours very truly. 
ANOTHER MILITARY ENGINEER. 





To THE EpitoR OF ENGINEERING. 

Srr,—It is with regret I notice that Colonel Bucknill 
has not continued his discourse on the varied work of 
Engineer officers. I had hoped to get at the gist of the 
matter in his second letter under the heading ‘‘ B,” but as 
he has collapsed and calls on some other officer to make 
good his assertions, I hope some more effective champion 
will come forward than ‘‘ Crassly Ignorant Officer” or 
**Quondam Division Officer.” 

Colonel Bucknill should have seen that ‘S.P.Q.R.” 
wrote in a Pickwickian sense when he referred to “a 
magnificent service, second to none in the world.” As to 
the relative cost of English and Indian labour, there is no 
practical difference, for the Englishman counterbalances 
his higher wage by his superior physique. 

Colonel Bucknill says the military work of the corps is 
performed in an Al manner. Why was the circular of 
1888 issued from the Horse Guards to the effect that it 
was not ? How does Chatham produce keen sportsmen, 
in this part of the training? He admits the sifting dis- 
covers a non-military element ; I fail to see how a non- 
military soldier benefits the Army. He considers the 
term of ‘* Jacks-of-all-trades ” honourable ; this illustrates 
the depths to which an ey officer can sink. Perhaps 
“ Assistant Surveyor, R E.,” can inform us whether 
sappers are employed as tradesmen to any great extent 
in district work ; if not, as officers are not in love with the 
department or anxious to get into it, both they and their 
military foremen of works should revert to their proper 
work. As to fortifications, I gather from ‘‘ Cedunt Arma 
Tog” that though it may not seem advisable to entrust 
them to civilians, yet at present it appears dangerous to 
leave them to the tender mercies of crassly ignorant 
officers. Colonel Bucknill digresses when he inquires 
whether we want to do submarine mining ; we can well 
leave such a areca | to himself. 

As to the catastrophe of Isandlwana, there can be no 
question but that Colonel Durnford was out-generalled by 
the Zulus. On this memorable occasion he broke up his 
force twice in the face of an overwhelming enemy. He 
first sent two mounted troops to the left and advanced 
with the remainder of his force; he was shortly after- 
wards attacked by the Zulus from the front and left. He 
retired in such a manner as to separate himself from 
his rocket battery, which was cut to pieces after 
firing a single rocket. He made a short stand, but 
all cohesion was lost, and a headlong rush and flight along 
the road to the Buffalo River resulted. He died fighting 
bravely with a few others, but the massacre of Isandlwana 


was a lamentable instance of how trained troops may be 
cub up piecemeal by a savage force when ineffectively 
officered. 

I see in the Army List that a Major John Towns- 
hend Bucknill, R.E., retired in 1887 with the honorary 
rank of lieutenant-colonel, without war service. ; 

**Quondam Division Officer” claims that his officers 
can survey a piece of country. I presume he refers to 
geodetical surveying; it would be well for them to learn 
ordinary land surveying before soaring into regions where 
our ‘‘only general’’ thinks them lost tothe Army. He 
states that the military foremen of works, and not the 
surveyors, to whom he refers as employés, do most of the 
work of the Royal Engineer Department. What do 
the military officers do? His article in the United 
Service Magazine leads one to think that all the work 
hinges on the civilian surveyors. He admits he knows 
nothing much of the fountain-head, the War Office, 
yet professes to reorganise the department. He quotes 
Sir Lintorn Simmons, R.E., as advancing the usual Will- 
with-a-wisp to cadets that they should endeavour to 
become ‘‘ Admirable Crichtons” amongst engineers. This 
theory has destroyed the corps. 

**Crassly Ignorant Officer” refers to jealousy on our 
part, but we think it righteous indignation. W hat is his 
opinion of architecture worth when we look on his older 
barracks and hear of his converting prisons into places 
of habitation for Tommy Atkins? He refers to private 
firms employing Engineer officers. There are wheels 
within wheels, and as Government work is large and 
eagerly sought after, it is convenient to have friends who 
have friends at high quarters to make it flow in the right 
direction. 

The officers who have championed their cause have 
dealt in vague generalities and platitudes, but have left 
specific charges unrefuted. The cry, ‘‘ We have given satis- 
faction,” is not sufficient to assuage publicopinion. A Royal 
Commission is required, and one which will not inquire 
of military engineers themeelves as to their qualifications 
for civil appointments. 

Tam, &c., 
ALMA MATER. 





To THE EprTorR OF ENGINEERING. 

Sr1r,—In the various criticisms which appear in your 
last issue of my letter of the previous week, there are only 
three points calling for comment or reply from me. 

First, I am accused of dragging into the discussion a 
deserving and hard-working body of military foremen of 
works, and making an uncalled-for comparison of them 
with the civilian staff. Surely it is obvious that to refute 
the statement of your correspondent that in the Royal 
Engineer Department the civilians did the work and the 
military element was ornamental, it was very material to 
point out that the bulk of the work in the Royal En- 
gineer Department was done not by the civilians, but by 
the military foremen of works. If your correspondent 
meant by “‘ the military ” only Engineer officers, he should 
have said so. If he meant by “work” only some special 
part of the work performed by members of the Royal Engi- 
neer Department, he should have said what part he meant. 

He rightly praises military foremen of works, but it 
does not seem to have struck him that there is any difti- 
culty to be got over in keeping these non-commissioned 
officers without their officers in a Barrack Department, 
while yet retaining them in the Royal Engineers, where 
they are considered to be required for war. _ 

I am next accused of ignorance and stupidity because I 
did not allow the advantage of employing special sanitary 
engineers to deal with all the drainage and sanitary 
arrangements of barracks, and your correspondent men- 
tions some distinguished names of which he supposes me 
ignorant, as being enough to settle my hash. 

It would be just as reasonable to confute a man who 
thought it unnecessary to have a special branch of the 
medical profession to attend every case of typhoid, by 
quoting a string of names distinguished by their investi- 
gations as to the origin or treatment of that disease, and 
arguing that because investigation had been specialised, 
therefore the application of principles determined by that 
investigation must also be left to a special body. 

Lastly, ‘‘ Assistant Surveyor” says that every one will 
agree with me as to the class of man who is to replace the 
Royal Engineer officer in the Barrack Department, and 
that isa great point. Your other correspondent is suffi- 
ciently demolished by ‘‘ Assistant Surveyor” on this 
score. 

Yours faithfully, 
Tue WRITER OF THE ARTICLE IN THE 
‘“*UnitED SERVICE MAGAZINE.” 
June 12, 1894. 








MANCHESTER SHIP CANAL. 
To THE EpiToR OF ENGINEERING. 

Srr,—In the article in your journal of the 8th instant, 
I observe the foliowing paragraph: ‘‘ At that time it 
was stated that 1,700,000/. was required, after the capital 
powers of the company had been exhausted, in order to 
complete the work, these figures being based upon an 
estimate made by Mr. Abernethy. The corporation, 
however, instructed Mr. J. H. Hill, the water engineer 
of the corporation, to prepare an independent estimate, 
and this gentleman gave a much larger sum, ee 
2,313,1731., as the probable cost of the work. It should 
be stated, however, that Mr. Hill did not take out his 
own quantities, but accepted those furnished by the Canal 
Company authorities, this course being in accordance with 
his instructions.” 

As consulting engineer simply, my duties were confined 
to examining and approving of designs, inspecting the 
works monthly, and reporting upon their progress and 





condition. 


In January, 1891, on my visit to Manchester, I was 
requested by the deputy chairman, Sir Joseph Lee, to 
consider Mr. Williams’ estimate of cost for the works 
necessary to enable shipping to reach Manchester, not for 
the full completion of the works, and I subjoin copy of a 
——- which I addressed to the then Mayor of Man- 
chester : 


[Cory.] 
4, Delahay-street, Westminster, 
London, January 29, 1891. 
To the Mayor of Manchester, 

Dear Mr. Mayor,—I have this month carefully inspected the 
condition of the works of the Manchester Ship Canal, and subse- 
quently, at the request of Sir Joseph Lee, have given my best 
consideration to the careful detailed estimates, prepared by Mr. 
Williams, of the cost of the works necessary for opening the 
canal for shipping to Mancheeter ; that estimate amounts to the 
sum of 2,538,814l. 

From my knowledge as consulting engineer to the company, 
derived from monthly visits of inspection to the works, and 
having followed their inception and construction up to the present 
time, and from extensive previous experience, I am of opinion 
that the before-mentioned estimate is sufficient, but considering 
the great extent and character of the remaining porticn of the 
works to be executed, I think it desirable as a matter cf precau- 
tion to add 10 per cent. for contingencies, which brings up the 
total amount to the sum of 2,792,695/. 

I am, dear Mr. Mayor, ) our ob: dient servant, 
(Signed) JAMES ABBRNBTIY. 


Like Mr. Hill, I did not take out my own quantities, 
which would have been obviously impossible, as it would 
have occupied many months with a large staff of astis- 
tants. 

I was of opinion then, and am now, that the prices in 
Mr. William’s estimate were amply sufficient, and this’ 
opinion is fully borne out by your remarks upon Mr. Wills’ 
contract. 

Yours faithfully. 
Jas. ABERNETHY. 

4, Delahay-street, Westminster, London, 8. W., 

June 12, 1894, 





To THE Epiror oF ENGINEERING. 

S1r,—Your article of last week upon the troubles of the 
above undertaking brings to the mind reflection on its 

t history, with thoughts of a moral to be drawn of some 
interest to engineers. Your expressions of regret upon 
the almost necessary consequence to other brooding enter- 
prises of a like nature cannot but find an echo amongst 
those who would be willing enovgh to see them mature. 
If it can be shown that such faulty estimating and ex- 
travagant a are not inseparable from work of 
this class and magnitude, it may be of some use. I am 
not in a position to deal with these matters in any con- 
siderable degree, nor inclined to meddle with questions 
of engineering administration, beyond the limits which 
may be allowed in a technical journal. 

The point I particularly wich to draw the attention of 
your readers to is simply this: When, in 1891, the Ship 
Canal Company declared its inability to go on without 
more money, it was shown, after close inquiry, that whilst 
an amount greatly exceeding the estimate of work to be 
executed had already been spent, and the work itself 
greatly behindhand, the sum expended on ‘‘ engineering” 
was considerably /ess than that given in the parliamentary 
estimate. This appears to me significant. Engineers 
alone know how greatly dependent the chief of such a 
conglomerate of work as the ship canal must necessarily 
be upon skilled aseistance, and skilled assistance costs, or 
should cost, money. I submit that had the whole scheme 
of emolument been upon a more liberal basis, with a 
larger proportion of competent men in responsible posi- 
tions, the directors would have been in a better plight 
than they now find themselves. 

To take a contrary instance, the Thirlmere water 
scheme, which, at the same time (1891), was stated to be 
nine-tenths complete, had not at that time reached the 
limits of the estimate, with reasonable hope of complet- 
ing it within the amount assigned, but the Manchester 
Corporation is no niggard in payment of professional ser- 
vices, though it takes care, and, rightly, to secure value 
for its money. 

Both my judgment and my experience convince me 
that it is the worst possible ecoromy to be parsimonious 
in the matter of ‘‘ engineering.” It is true that I am one 
of those who would directiy benefit by the general ac- 
ceptance of this principle—a principle which is likely 
enough to commend itself to the bulk of your readers as 
forcibly as to me—but it is none the less true, and it 
would be well for the ultimate success of great enter- 
prises if always borne in mind. 


Yours truly, 
June 12, 1894, Penny WIsk. 





GERMAN Goops TrarFic.—The aggregate quantity of 
goods carried over German railways last year was 
165,514,507 tons. The corresponding movement in 1892 
was 157,922,176 tone. 





Fast Run sy THE ‘‘LucantaA.”—The Cunard Com- 
pany’s Royal Mail steamer Lucania has made another 
exceptionally fast eastward passage. She has just crossed 
from New York to Queenstown in 5 days 12 hours 59 
minutes, steaming 2911 knots at the rate of 21.90 an hour. 
Her daily runs were as follows: From 5 24 p.m. on Satur- 
day, the 2nd inst., until noon on Sunday, 385 knots; to noon 
Monday, 497 ; noon Tuesday, 497 ; noon Wednesday, 526 ; 
noon Thursday, 522; and 484 knots until 10.58 a m. on 
Friday, the 8th inst., when she arrived off Queenstown. 
Twoof the days represented an average speed of upwards 
of 224 knots. The Lucania’s steaming this year has been 
very consistent, the average of her last four runs—all over 
the long southerly route—being 5 days 13 hours 19 minutes. 
The total distance travelled was 11,612 knots, and the 





average speed was 21 77. 
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FIXED AND PORTABLE OIL ENGINES. 
CONSTRUCTED BY MESSRS. RICHARD HORNSBY AND SONS, LIMITED, ENGINEERS, GRANTHAM. 
(For Description, see Page 775.) 
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NOTICE TO AMERICAN SUBSCRIBERS, 

We beg to announce that American Subscriptions to ENGINBERING 
may now be addressed either direct to the publisher, Mr. OC. R. 
JOHNSON, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiey, 53, East 10th-street, New York, 
and Mr. H. V. Holmes, 44, Lakeside Building, Chicago. The 
prices of Subscription h ~ iantge in advance) for one year are: For 
thin (foreign) paper edition, 1/. 16s. Od.; for thick (ordinary) 
paper edition, 21. Os. 6d., or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 





ADVERTISEMENTS. 
The charge for advertisements is three shillings for the first four 
lines or under, and gg eee for each additional line. The line 
averages seven words. Payment must accompany all orders for 





single advertisements, otherwise their insertion cannot be P 


NOTICE. 
THE MANCHESTER SHIP CANAL. 


The Publisher begs to announce that, owing to the 
continued demand for further copies, a Second 
Edition of the above Reprint has been prepared 
and IS NOW READY. This contains, as did the First 
Edition, the Descriptive Matter and Illustrations 
contained in the issue of ENGINEERING of January 
26th, comprising 46 pages, with four two-page Plates, 
printed throughout on special plate paper, bound in 
cloth, gilt lettered. Price 3s.6d.; post free, 3s. 9d. 
The ordinary edition of the issue of January 26th is 
out of print. 


NOTICE. 

The attention of Readers and Advertisers is 
drawn to the alteration in the name of the 
Publisher of ENGINEERING. 

Owing to the retirement of Mr. Charles Gilbert, 
communications for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 








NOTICES OF MEETINGS. 


Royal MereoroLoaicaL Society.—Wednesday, the 20th instant, 
at 25, Great George-street, Westminster, at 8 p.m., the following 
papers will be read: ‘‘ Fogs Reported with Strong Winds during 
the Fifteen Years 1876 to 1890 in the British Isles,” by Mr. 
Robert H, Scott, M.A., F.R.S. ‘*Some Characteristic Features 
of Gales and Strong Winds,” by Mr. Richard H. Curtis, F.R. 
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of Flames,” by Captain Abney. 2. ‘‘An Elementary Theory of 

lanimeters,” by Professor Henrici. 3. ‘‘The Hatchet Plani- 
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THE ROYAL COMMISSION ON 
LABOUR. 

Roya Commissions have an unenviable reputa- 
tion for dilatoriness, and scarcely less so for the in- 
effectiveness of their final reports and recommen- 
dations. There have been exceptions, but the 
above description is accurate, applied as a rule. 
They are also mainly remarkable for the magni- 
tude of their reports, evidence, appendices, and 
other matters which go to make up the mass of 
printed publications which emanate from such 
Commissions. The Commissions on Agriculture, 
on Education, on Depression in Trade, and on 
Trade Unions, afford ample evidence of the truth 
of the preceding observations ; but the Royal Com- 
mission on Labour have beaten the record in almost 
all respects. As regards the voluminous reports 
issued, the Commission have scarcely had an equal, 
and as regards the final outcome of the investiga- 
tion, the result is more than usually unsatisfactory. 
The nature of Royal Commissions to some extent 
accounts for this. The constitution of such Com- 
missions is such that the elements are supposed to 
balance each other in some mysterious way, so that 
the final report and the recommendations can at 
best be only a compromise of conflicting opinions. 
In the Royal Commission on Labour, extremes 
met in a most extraordinary degree, with the result 
that the most opposite conclusions have been 
arrived at. Onno single point of importance does 
there appear to be agreement. When the Com- 
missioners agree as to the end, or the object, they 


8| differ as to the means for attaining it; if they 


agree on the means they disagree as to the object 
sought. The composition of the Commission to 
some extent accounts forthis. It was a Commission 
of amateurs for the most part. The labour element 
was, with one exception, inexperienced in labour 
questions ; the capitalist element was hardly less 
so. The examination of witnesses was of the most 
perfunctory kind. There was a want of grasp, of 
wide knowledge, of acute insight, and of practical 
experience in the proceedings of the Commission, 
which render the evidence unsatisfactory, because 
incomplete, and often contradictory even from the 
same witnesses. 

The result is seen in the final report, by the 
majority, the minority, and now a qualifying report 
of the majority report. The latter is called ‘‘ Ob- 
servations on the Law Relating to Trade Unions 
and Employers’ Associations,” and it forms a sup- 





plementary report to the majority report. This is 
no new departure, fora similar document was issued 
in connection with the report of a former Royal 
Commission on Labour organisations, when Mr. 
Justice Erle prepared an important memorandum 
on the law of combination. Other examples might 
be quoted. 

The first portion of this supplementary report 
relates to ‘‘ collective agreements,” amatter referred 
to in paragraph 153 of the majority report. These 
collective agreements are frequently made between 
employers and bodies of organised workmen, and 
especially so in cases of conciliation and arbitra- 
tion. The report states that there is collective 
action, without corresponding collective legal re- 
sponsibility. It quotes Section 4 of the Trade 
Union Act, 1871, which provides that ‘‘ nothing in 
this Act shall enable any court to entertain any 
legal proceeding instituted with the object of 
directly enforcing or recovering damages for the 
breach of any of the following agreements,” namely 
—these are the essence: 1. Agreements between 
members of a trade union concerning conditions of 
work and employment. 2. Payment of subscrip- 
tions. 3. Application of the funds of the union, 
payment of fines, &c. 4. Agreements between one 
trade and another. 5. Bond to secure the per- 
formance of any of those agreements. But none 
of such agreements are to be deemed unlawful. 
That is to say, all such agreements may be per- 
fectly lawful, but may not be enforceable by legal 
proceedings. These provisions are perfectly in 
accord with other provisions in other Acts, as, for 
example, in the Friendly Societies Acts, Industrial 
and Provident Societies Acts, in Building Societies 
Acts, and others, only that in these series of Acts 
the law provides for a system of arbitration whereby 
the individual rights of members are preserved as 
against the society in its corporate capacity, or the 
officials, in cases of dispute. The object is the 
prevention of wasteful and expensive litigation. 

The Royal Commission do not appear to quarrel 
with the provisions of the Act of 1871, in so far as 
they relate to the internal management of the 
unions, or the relative rights of members, as such, 
either as regards the society collectively, in relation 
to each other individually, or as regards one society 
and another, either as regards funds or real estate. 
But the Commission assume that contracts are not 
legally enforceable if made with outside individuals, 
and they construe the law so as to mean that if a 
trade union enter intoa contract with an employers’ 
association, that such a contract is not enforceable 
by law. To render this reading of the law valid, it 
must be assumed that an employers’ association is, 
for the purposes of this Act, a trade union, under 
sub-section 4 of Section 4 of the Act. And this 
appears to have been the general practice of the 
courts, though it is doubtful if it has been uni- 
formly the practice. 

The Commissioners who sign this report think 
that the time has come when the law should be so 
far modified as to provide for the enforcement of 
certain contracts or agreements. The words of the 
report are: ‘‘ In our opinion the experience of the 
period which has elapsed since 1871 justifies some 
relaxations of these statutory restrictions. We 
think that the extension of liberty to bodies of 
workmen or employers, to acquire fuller legal 
personality than that which they at present possess, 
is desirable, in order the better to secure the ob- 
servance, at least for fixed periods, of the collective 
agreements which are now made between them in 
many cases. The associations which might avail 
themselves of the liberty might in some cases be 
trade unions or employcrs’ associations, and in 
other cases bodies of workmen employed in a few 
establishments, or even a body employed in a single 
establishment, according to the circumstances of 
each industry.” In support of this view the Com- 
missioners point to the factthatcollective agreements 
are made between associations, and that the prac- 
tice is growing of substituting collective agreements 
for individual agreements in numerous industries ; 
and they argue that the advantages of such arrange- 
ments outweigh the disadvantages, which fact was 
not so evident at the date of the Trade Union Act 
in 1871. 

The suggestion, the facts upon which it is based, 
and the arguments in its support are very cleverly 
put. But it covers too wide a field to meet with 
general acceptance. It is, however, modified by 
the further suggestion that the law shall be per- 
missive, not compulsory. They would give the 
power by conferring upon the unions a corporate 
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character of suing and being sued, by incorporation 
and registration under a new Act. The proposals 
are formulated thus for collective agreements : 
‘*1, That every agreement should specify a period 
for which it is intended to hold good, and a period 
of notice for amendment or renewal. 2. That 
every agreement should be registered in a central 
and local public offices, and should be open to 
inspection by the public. 3. That copies of every 
agreement should be kept open to inspection in 
factories and workshops which it affected.” 

If these suggestions are intended only to apply 
to agreements mutually entered into by employers 
and workmen, or by employers’ associations and 
trade unions, by means of conciliation or arbitra- 
tion boards, or by any special body constituted fur 
the purpose temporarily, there is some reason for 
the suggestion. Collective agreements are morally 
equally as binding as individual agreements, and 
there ought to be some means of enforcing them. 
Collective ownership would imply collective re- 
sponsibility, just as much as individual ownership, 
unless the advocates of collectivism desire collective 
advantages without collective responsibility. The 
extended desire for collective action is pushing men 
into a legal corner, which must mean an extension 
of statutory law to enforce collective responsibility. 
There are no rights without corresponding duties, 
and where those rights are conferred by law, the 
corresponding duties must be enforceable by law, 
unless they are voluntarily performed, without the 
intervention of law. The rage for statutory enact- 
ment is already bearing fruit, and the harvest bids 
fair to be abundant. Caution is more than ever 
required in this respect, or there will be a reaction. 
The more thoughtless advocates of legal restriction, 
or, as in this case, of legal relaxation, have need of 
prudence, lest ‘‘ vaulting ambition doth o’erleap 
itself and fall on t’other side.” 

Legal enforcement involves penalties. The Com- 
missioners, therefore, think that the contracting 
association should be held responsible for the obser- 
vance of the collective agreements of its members, 
each member being, so to speak, under the collec- 
tive contract. The Commissioners are more than 
usually prudent in their suggestion in this respect ; 
they suggest that there shall be an extension of 
Section 22 of the Friendly Societies Act, 1875, to 
trade unions. This means that disputes shall be 
referred to the Registrar of Friendly Societies. 
Little harm would ensue in this case. It would be 
the law of contract, extended to collective bodies, 
enforceable by civil penalty, in a court of arbitra- 
tion, as that tribunal would in reality become. It 
is often complained that there is no remedy against 
a trade union as such; the suggestion is that the 
remedy shall be a penalty for the collective breach 
of contract. Employers can be made more easily 
responsible, individually, or as a firm, but recovery 
from trade unionists is difficult. But not so difti- 
cult as many imagine, for cases often occur of 
whole batches of men being fined for breaches of 
contract, really arising out of collective agreements, 
expressed or implied. 

Rightly understood, trade unions need not fear 
the consequences. The majority of their members 
honestly fulfil their engagements; this penalty 
would curb the more turbulent. The revolt against 
awards, when they occur, and it is but seldom, is 
by a small section, some of whom frequently ope- 
rate rather against the officials of the union than 
against the award itself. A penalty would restrain 
this, for the advocates of a revolt would be met by 
the cry that they would amerce the union in 
damages. The power to enforce awards is a matter 
of sentiment, rather than of actual necessity, but 
the necessity is growing by reason of the more ex- 
tended strikes, covering, not a locality or a district, 
but an area almost coextensive with the industry 
affected. The recent great strikes have terrified 
people. The effects are seen in the Bills before 
Parliament, and especially in the Savings Banks 
Bill elsewhere referred to. In proportion as labour 
seeks to protect itself, so will trade also seek protec- 
tion. The one is a necessary outcome of the other. 

There is a short but significant paragraph in the 
report on intimidation. It is suggested that the 
right of civil action should be extended to the 
unions, in certain cases, under the Employers and 
Workmen Act, the Employers’ Liability Act, and 
the Truck Acts; and against the unions also, in cer- 
tain cases of civil wrongs. It is possible that some 
such extension of legal responsibility may be required 
in the evolution of industrial legislation. But the 
matter is a delicate one for employers and employed, 





and some reform of the common law, as well as of 
older statutory law, would have to be made before 
the suggestion could be carried out. 

The other paragraphs in the report deal with 
compulsory arbitration, which the Commissioners 
decline to recommend. With respect to the ac- 
ceptance of awards, the earlier principles apply ; 
collective agreements, enforceable by law, when 
voluntarily made, are the remedy suggested, but only 
when enforcement is part of the submission. The 
same thing applies in the case of breach of awards, 
the penalty to be a collective penalty, under the 
collective agreement. The report is valuable as 
showing the tendency of modern thought on all 
industrial questions, and the general current of 
such thought when reduced to practical shape. It 
is valuable also as a basis for discussion, inasmuch 
as it is thought that one of the most acute legal 
minds of the country has been brought to bear 
upon this report. In one respect it surpasses the 


majority report: it is less colourless ; the sugges- 
tions have a more definite shape, they are capable 
of being embodied in legislative measures, and, 
therefore, they will create more discussion, and, 
perhaps, lead to legislative proposals at an early date. 





THE NILE RESERVOIR. 

A 80-CALLED administrative, and consequently 
limited, edition of the report of the Technical Com- 
mission on Nile Reservoirs, with a note by Mr. 
Garstin, has been published in French by the 
Ministry of Public Works in Cairo. From this we 
learn that the Commissioners were agreed that the 
scheme for the utilisation of the Wadi Raiyan, as 
prepared by the Reservoir Department, should not 
be adopted. Many people in England will be dis- 
appointed that this plan, which was due in the first 
instance to the antiquarian zeal and classic learning 
of Mr. Cope Whitehouse, and which was advocated 
by him for years before the authorities would ever 
admit that there was a necessity for storage on the 
Nile, should be finally set aside. It must, how- 
ever, be noted that Mr. Cope Whitehouse never 
accepted the plan drawn up by Mr. Willcocks in 
1893, and substituted for that prepared by Colonel 
Western in 1887, as representing the best method 
of executing his designs, and, therefore, his ideas 
were not ofticially presented to the Commis- 
sion. It appears that during 1893 he repeatedly 
applied for information as to the details of the so- 
called Raiyan project, which it was proposed to 
submit, and that this information was refused. 
When he was invited to accompany the Commis- 
sioners to the Wadi Raiyan, he declined on the 
gcound that the evidence to be submitted was in- 
complete and inaccurate. The line selected, accord- 
ing to him, was not the most advantageous ; the 
borings had not been carried down to bed-level ; 
the geological inferences were not warranted, and 
the. quantity, as well as the hardness of the rock, 
had been exaggerated. 

At the session of the Commission, which Mr. Cope 
Whitehouse was invited to attend, on March 27, 
M. Boulé, on behalf of his colleagues, asked him to 
explain the projects which he had recommended 
for the Wadi Raiyan, and point out in what they 
differed from those of the Government, as well as 
the objections which he had to make to the plan 
submitted by the Government. This Mr. Cope 
Whitehouse proceeded to do. He concluded by 
asking the Commission to reject the Raiyan pro- 
ject, prepared by Mr. Willcocks, as wholly imprac- 
ticable. M. Boulé and M. Torricelli thereupon 
remarked that ‘‘the project of Mr. Cope White- 
house was entirely different from that which had 
been submitted to the Commission, and that before 
passing upon it it would be necessary to study it and 
prepare estimates of its cost.” This was not done. 
The objections of the Commissioners are now stated 
to be three in number, and in regard to these we pro- 
pose tosummarisethearguments adduced onthe other 
side. Events march so slowly in Egypt, and are so 
complicated by politics and international jealousies, 
that this matter of Nile reservoirs may possibly drag 
on for a very considerable time, in spite of its ad- 
mitted urgency. Itis well, therefore, that the whole 
facts should be placed before the world in order 
that the discussion, which will take place, may be 
full and ample, and that the final decision shall not 
be warped by want of knowledge. Taking the 
objections in order, they are : 

1. The cost of the plan proposed by Mr. Will- 
cocks. This is put at 3,700,000/., against Colonel 
Western’s estimate of 827,000/.; and Mr. Willcocks’ 





own previous estimate of 1,479,247/. The discre- 
pancy in the figures given by the Public Works 
Ministry at different times is bewildering. In his 
notes on the Wadi Raiyan scheme of December, 1888, 
Sir C. Scott Moncrieff said that in the previous April 
he had submitted to the Council of Ministers a note 
‘*summing up the results of Colonel Western’s 
careful survey and study of Mr. Cope Whitehouse’s 
Wadi Raiyan project. Since then we have received 
no fresh information on the subject, except that 
there seems a likelihood of the rock in the great 
cutting into the valley being softer than Colonel 
Western anticipated.”” On September 19, 1890, 
we published a summary of a paper by Mr. Cope 
Whitehouse, which repeated his approximate esti- 
mate of 1887, about 1,000,000/. In the Par- 
liamentary Report of 1891 and 1892, Lord Cromer 
puts the cost at 1,500,000/. The plans and sections 
submitted tv the Commission disclose no new facts 
unknown to Colonel Westernin 1888. His reputa- 
tion for ability and caution make it inconceivable 
that he could have erred to such a great extent in 
his estimates. Certainly, it is most unlikely that 
M. Torricelli and M. Boulé, who a!'so had never 
before seen the Nile, should be able in a few days 
to so seriously modify figures, the result of the 
careful study of the former Director-General of 
Works, extending over several years ? 

2. The Commissioners object to the Wadi Raiyan 
because it will only supply Lower Egypt. But it 
is clear that as long as the Nile furnishes a minimum 
of 25,000,000 cubic metres daily at Assouan, and 
the total maximum consumption of water possible 
above the Raiyan reservoir is only 11,600,000 
cubic metres, no reservoir is required for Upper 
Egypt. This point appeared to be settled beyond 
all further discussion by Major Brown in his work 
(page 107), which was recognised as an ofticial pub- 
lication and a standard authority on the subject.* 

3. The Technical Commission also decided that 
the reservoir would be a menace to the lower part 
of the Fayoum, and might cause dangerous springs 
through (possible) fissures in the limestone rock. 
No such possibility was considered as within the 
range of reasonable probability by the Public 
Works Ministry from 1886 to 1894. Major 
Brown’s excellent treatise was largely written to 
show that the Fayoum had been a vast lake for 
thousands of years, and that the water, undera 
pressure of over 200 ft., had never passed into the 
Raiyan depression. In modern times, with a dif- 
ference of 35 ft., there has been no percolation. 
It is certainly greatly to be regretted that Colonel 
Western was not invited to furnish the Technical 
Commission with his opinion. He would have been 
of immense assistance to them, and, further, he would 
have represented Mr. Cope Whitehouse’s views very 
nearly. Whether Mr. Cope Whitehouse’s plan be 
the best possible, or whether it be inferior to one 
or more of the others, he has done so much in pre- 
paring public opinion and rendering it easy for the 
Egyptian Government to insist on the Powers not 
delaying this great work, that a debt of gratitude 
is due to him, which would have been barely re- 
quited by affording him ample opportunities for 
explaining his project through the mouths of en- 
gineers in whom he has confidence. We should 
be the last to suggest that the Egyptian Govern- 
ment should take any except the best scheme, but 
we urge that Mr. Cope Whitehouse’s years of 
labour entitle him to the fullest hearing and assist- 
ance in presenting his case. That the Egyptian 
Government acknowledge the existence of an obli- 
gation is shown by their conferring on him the 
second order of the Medjidie. 

M. Boulé, as might have been, and was, indeed, 
foreseen, in England at all events, has dealt with 
ths whole subject of reservoirs in a manner pre- 
judicial to our prestige. He complains that the 
original reports were not transmitted to him in 
time, that he was misled by a telegram, and that 
there was a want of courtesy towards himself. He 
expresses his special appreciation, however, of 
Major Brown, the Inspector-General of Upper 
Egypt, Major Lloyd, and Liernur Bey. He con- 
siders a series of small dams far superior to one 
large dam. He ends by recommending that the 
reservoir works be taken out of the hands of the 
Public Works Department and placed under the 
control of a board of ‘foreign engineers who would 
be to the Public Works Ministry what the Public 
Debt Commissioners, the representatives of the 
Great Powers, are for finance. The proposal 


* See ENGINEERING, vol. lvi., page 685. 
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seems startling, and should certainly be most 
strenuously resisted. 

Sir Benjamin Baker has already given in the 
Nineteenth Century for May a summary which the 
Foreign Office praises as a clear account of the 
Commission. The report recites the results at 
which he arrived, and in which M. Torricelli con- 
curred. ‘‘ Asregards the general design of the dam, 
they approve a single dam as proposed by the 
Government, and agree on the site of Assouan. 
They, however, recommend certain modifications, 
which will give additional security at a cost of 
400,000/., thus raising the estimate to 2,000,000/.” 

In summing up, Mr. Garstin says: ‘‘The Egyp- 
tian Government must then decide either to con- 
struct a single dam at Assouan, or to postpone the 
decision altogether until that portion of the river 
lying to the south of the present Egyptian frontier 
has been thoroughly explored and studied.” Mr. 
Garstin makes one novel suggestion: ‘‘ There is 
another fact which must not be lost sight of when 
considering the construction of possible reservoirs 
south of the second cataract. This is the absence 
of any limestone between Assouan and Khartoum 
(I might also say between Assouan and the 
Equator). The cost, then, of such works would 
be very largely increased owing to the neces- 
sity of having to transport all the lime required 
from the quarries north of Assouan.” Mr. Garstin 
has been harshly dealt with by the archeologists. 
Certainly no justification can be found for much 
that has been said. His appeal for fair treatment 
is put in apt words: ‘‘I trust that we, the ad- 
visers of the Egyptian Government, who are so 
unfortunately thrust into the position of having 
to recommend a work that will involve possible 
damage to one of the most beautiful monuments 
in the world, will, if not now, be some day acquitted 
of having done this wantonly and without regret.” 

It is plain that the construction of a reservoir 
may be further delayed. On June 7 Mr. Graham 
asked the Under-Secretary of State for Foreign 
Affairs in the House of Commons ‘‘ whether Her 
Majesty’s Government would consult independent 
experts in this country in regard to the whole 
matter, and put their advice at the disposal of Her 
Majesty’s Agent and Consul-General in Cairo for 
his information and guidance.” We recommended 
this course years ago. Sir E. Grey, however, re- 
sponded that Her Majesty’s Government had not 
been asked to recommend a scheme, and they saw 
no reason for consulting independent experts with 
regard to a matter which the Egyptian Govern- 
ment very wisely decided to refer to an interna- 
tional Commission of experts on the spot. 

But this recent Commission was not interna- 
tional in the ordinary sense of the term. The 
Italian engineer was not selected by the Italian 
Government, nor was his appointment approved. 
The Powers were not consulted, and although no 
better selection than Sir B. Baker could have been 
made, he had a limited scope, and could only 
advise the Public Works Ministry, who had no 
power to act upon the recommendation. In answer 
to Mr. Lowther, Sir E. Grey said that the Egyp- 
tian Government had arrived at no decision in the 
matter. The reported action of the Council of 
Ministers seems, therefore, to have been inexact. 





POWER TRANSMISSION AT PERIYAR. 

One of the great advantages attending the general 
introduction of steam power was the facilities it 
afforded of placing large factories in convenient 
situations for the final distribution of their output. 
The prime movers in previous use were either wind 
or water engines, or animal power. The wind of 
heaven, however, blows when and where it listeth, 
and in the absence of any suitable means of storage 
of energy, this prime agent could be used only to 
a very limited extent. Water power, on the other 
hand, though less liable to intermittency, was most 
frequently not available in the districts in other 
respects most suitable for the establishment of 
factories. Animal power was accordingly largely 
employed, either in the form of a horse gin, 
or in certain cases reliance was placed on the 
sturdy muscles of a labourer, or of the mechanic 
himself. Indeed, it is related that when the late 
Sir William Fairbairn first went into business on 
his own account, his one large tool, a heavy lathe, 
was driven by a big Irish labourer. Of course at 
this time the steam engine was in common use else. 
where, but Fairbairn and his partner could not 
at that time afford the comparatively large capital 








expenditure required to obtain one. In short, 
it is certain that the factory system, with all 
its accompanying advantages to the wage-earner, 
both socially and financially, has been the direct 
outcome of the genius of James Watt. Apparently 
we are now approaching a new era. The waterfalls 
of the mountainous regions of the world, which 
for long have served only to delight the eye of the 
artist and the traveller, are to become our hewers 
of wood and drawers of water, and their picturesque- 
ness will, we fear, greatly suffer in the process. 
With the old type of water-wheel, the moss-grown 
buckets often added a charm to the fall, but no such 
compensations will follow the erection of a modern 
turbine plant. As yet the heaviest work undertaken 
in the generation of power by water, and its trans- 
mission electrically to manufacturing centres, is, of 
course, the great Niagara plant, though, as Professor 
Unwin has pointed out in his excellent lectures on 
‘*The Development and Transmission of Power 
from Central Stations” (see ENGINEERING, vol. lv., 
pages 81, 110, 142, 169, 197, and 258), the water- 
falls of Switzerland are already used for the 
generation of some 80,000 horse-power, some of 
the individual plants being on quite a large scale. 
It would seem, however, that it is to India that we 
must look for a water power scheme at all approach- 
ing that of Niagara in magnitude. 

In our issue of November 25, 1892, and in the 
numbers immediately following, we gave a descrip- 
tion of the enormous dam which has been con- 
structed across the Periyar River in Southern India, 
some 350 miles from Madras. By means of this 
dam, a reservoir, having a capacity of some 6800 
millions of cubic feet, between the crest of the over- 
flow weir and the sill of the outlet, has been formed, 
the waters of which it is intended to utilise for 
irrigation purposes in the Vaigar valley, some eighty 
miles from the site of the dam. Between the 
points of supply and distribution there is, how- 
ever, a fall of some 2000 ft., 1200 ft. of which 
occur in the first mile. Having visited the 
Periyar works some years back, Mr. Alfred Chat- 
terton, B.Sc., an old pupil of Professor Unwin’s, 
and at that time professor of engineering at the 
Madras University, saw that some tens of thousands 
of horse-power would, when the works were 
completed, be going entirely to waste, and that 
if some means could be found, at a reasonable cost, 
to transmit this power to Madras, a substantial 
increase of revenue could be obtained from the 
Periyar works. Drawing up a preliminary scheme, 
he brought his project before the Indian Govern- 
ment, who, on examination of his figures, con- 
sidered there was sufficient promise in the project 
to make it advisable to have it inquired into by a 
technical committee. This was accordingly done. 
The committee consisted of Colonel Pennycuick, 
R.E., secretary to the Public Works Department 
of the Government of Madras, Professor George 
Forbes, and Professor Roberts-Austen. Professor 
Unwin was originally a member of the committee, 
and prepared a preliminary memorandum on the 
hydraulic features of the scheme, but his time 
being fully occupied with the work at Niagara, 
he thought it better to withdraw. From the 
report of the committee, just issued, it appears 
that some 50,000 to 60,000 horse-power could 
be supplied all the year round. The flow is 
600 cubic feet per second, and the fall 1200 ft. 
Professor Unwin considers that it will be advisable 
to divide this fall into two stages, so as to reduce 
the head at the bottom of the valley, which would 
necessitate the use of very heavy pipes there. 
Colonel Pennycuick calculates that, taking the 
cost of the pipe, if the whole head is utilised in one 





stage, as 14, the cost for two stages would be 8, for 
Velocity per | Loss of | Effective | Horse- 
Sccond. | Head. Head. | Power. 
ft. ft. 
2} 1 499 | 727 
5 4 496 | 1446 
74 9 491 2148 
10 15 485 2829 
124 22 478 | 3485 
15 32 468 4095 
' 











three stages 6, and for four stages, 5. It is pro- 
posed that the pipes used should be of steel, and 
at least 3 ft. in diameter, and that each pipe should 
feed not more than one, or, at most, two turbines. 
The supply of water being ample, and freight 
charges high, it is obvious that it will be economical 
to adopt a high velocity of flow in the supply pipes. 
At Niagara a velocity of 25 ft. per second is to be 





used in the brick-lined outlet tunnel, but the 
diameter of this tunnel is about 25 ft. For a 3-ft. 
pipe 1500 ft. long on a 500 ft. fall, Colonel Penny- 
cuick has given the above Table to show the loss 
of head on, and the horse-power transmitted 
through, a 3 ft pipe at different velocities of flow. 

Roughly speaking, the loss of head varies in- 
versely as the diameter of the pipe, so that doubling 
this would halve the loss of head. Were a velocity 
of 25 ft. adopted, as at Niagara, the loss of head on 
the 3-ft. pipe, considered above, would be about 
one-fifth of the total available head. Colonel 
Pennycuick holds that there are practical difti- 
culties in using a higher velocity of flow in the 
supply pipe than 10 ft. a second, and this is, no 
doubt, true, but they could probably be overcome 
with care. However, takirg 10 ft. as the limiting 
velocity, it appears that a 4-ft. pipe on a 500-ft. 
fall and 1500 ft. long would transmit some 5000 
horse-power. Such a pipe of steel would weigh about 
2624 tons, and would cost, it is estimated, some 
8250/. in place. A 5000 horse-power turbine, of the 
Girard type, would cost about 6000/., which, with 
incidentals, would make the cost of 5000 horse- 
power unit equal to 3/. per horse-power, and the 
annual cost, including interest, maintenance, and 
depreciation, is reckoned at 312/. per horse-power. 
This cost might be reduced somewhat by the adup- 
tion of Pelton wheels, but Professor Unwin does 
not consider this type of motor suitable under the 
conditions obtaining at the Periyar dam. Even 
as matters stand, however, it is obvious that 
the cost is much less than that of steam power 
under even the most favourable conditions, but, 
unfortunately, the power ,cannot be used on the 
spot, and must be transmitted over from 80 to 350 
miles of country before any demand can be found 
for it. This question of transmission has been 
considered by Professor Forbes, who proposes to 
use 5000 horse-power alternators coupled direct to 
the turbines, which will have vertical shafts. 
This arrangement, it is stated, simplifies the 
insulation of the generators. Taking into ccn- 
sideraticn the climate of India, an electromotive 
force of from 30,000 to 40,000 volts is recommended 
on the lines, overhead conductors being used. 
On a general survey of the problem, Professor 
Forbes considers that two-phase machines should 
be used, and that the period of alternation 
should be from 10 to 15 periods per second if 
the current is used mainly for power purposes ; but 
if, as is expected, the major portion of the current 
transmitted to Madras is used for lighting, a fre- 
quency of about 50 periods is preferable. A 5000 
horse-power dynamo, to give a current of this fre- 
quency at 30,000 to 40,000 volts, is estimated to cost 
about 6000/., and the transformers at the other end 
of the line not more than 1l. per horse-power, and 
probably only half this amount. The main interest 
of engineers will, however, be centred on the line. 
As already stated, it is proposed to use an 
overhead construction, the poles being provided 
with special insulators, of which details have not 
yet been published, but which Professor Forbes 
considers safe for 40,000 volts. The cost of the 
line for a 350-mile transmission must necessarily be 
a serious item. The greater the current density 
permitted, the less the cost, but as the loss on the 
line is also increased at the same time, the revenue 
to be received from the sale of the current is cor- 
respondingly diminished. Professor Forbes has 
given the following Table, which brings out the 
interdependence of these several elements very 
clearly : 
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The poles and insulators are estimated to cost 
901. per mile. Hence, assuming that the most 
economical current density will be 400 amperes per 
square inch, the following is given as the capital 
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outlay on the electric plant per horse-power de- 
livered in Madras : 

25 

6.3 
1.75 
1.00 


Total per horse-power delivered 34.05 


The annual cost works out to about 1.911. per horse- 
power per annum delivered, provided that the line 
and conductors are worked continuously, but if the 
maximum output is four times the mean, the annual 
cost of the electric plant will be raised to about 
2.751. per horse-power per annum delivered at 
Madras. Adding the cost of the water-power plant, 
the committee conclude that one horse-power per 
annum can certainly be delivered in Madras for 31. 
at the most. 

In Mr. Chatterton’s original note, it was sug- 
gested that the power might be used, near its point 
of generation, in producing aluminium, large 
deposits of corundum being found in the locality. 
This point has been considered by Professor 
Roberts-Austen, who finds that though Mr. Chat- 
terton’s estimates were too sanguine, still, if the ore 
proves favourable, aluminium could probably be 
produced at a cost of from 10d. to 13}d. per lb. 


Copper in line Ses 

Poles and insulators ; ib 
Dynamos for 1.46 horse-power ... 
Transformers ai s 





ROYAL SOCIETY SOIREE. 
Tue Lapres’ Nieut. 

On Wednesday evening the second soirée of the 
Royal Society—that to which ladies are invited— 
was held at Burlington House, under the presi- 
dency of Lord Kelvin. There was a large and dis- 
tinguished gathering to view the collection of 
apparatus borrowed for their instruction and enter- 
tainment. As befitted the occasion, the severer 
subjects of physical and mechanical science were 
less in evidence than on the former evening, while 
botany, biology, archwology, and astronomy were 
more conspicuous. There was nothing very new 
shown, but the tables were thronged all the evening 
with eager and attentive groups. 

The demonstrations on the ground floor com- 
menced at 9.45 p.m. These are always popular, 
because they can be seen by a large number at 
once, and there is no crowding to catch the words 
of the speaker, as occurs in the rooms above, where 
the various exhibits are arranged on stands in the 
different rooms, and are all on view at the same 
time. Mr. J. W. Kearton was the first to have an 
audience in the ‘‘ meeting room,” where he showed 
the English magic mirror. In this, as we ex- 
plained in our account of the previous soirée (see 
page 584 ante), a figure is first etched on a metal 
plate, and is then completely polished away. But 
if a beam of light be reflected from the polished 
surface on to a screen, the design is seen in light 
and shade. In the Japanese magic mirror the 
design is on the back in relief and intaglio, and when 
the face is polished the portions corresponding to 
the raised parts on the back, stand up more rigidly 
to the polishing tool, and therefore suffer a greater 
reduction, the evidence of which is afforded by the 
reflected beam. At 10.15 Professor E. B. Poulton, 
F.R.S., took possession of the platform, and showed 
how it was possible to influence the colours of certain 
lepidopterous larvee by varying their environment. 
For example, during the summer of 1893 certain 
larvee of two species (Giastropacha quercifolia and 
Odontoptera bidentata) were surrounded, during their 
growth, with lichen-covered twigs, and developed 
lichen-like marks upon the body. At 11 o’clock 
Mr. D. Morris showed views of tropical vegetation, 
exhibiting the gradation from the seashore inland, 
and illustrating how plants adapt themselves to 
living in fresh, brackish, and salt water. 

In an adjoining room Professor Elisha Gray 
showed the telautograph.* An operator sitting 
opposite an instrument wrote with a lead pencil in 
ordinary characters, or made sketches of animals, 
flowers, and the like. At a second instrument, 
separated from the first by the equivalent of three 
miles of electric conductor, the writing and sketches 
were reproduced by a pen guided by two levers, and 
not only were the same words written, but all the 
characteristics of the original caligraphy were shown. 
The pencil used in the first writing was connected 
to two light links arranged at right angles to each 
other, parallel to the plane of the paper. These 
links operated contacts, by which alternately posi- 
tive and negative electric impulses were admitted to 





* Soe ENGINEERING, vol lvi., page 515. 





the two pairs of line wires, and sent to the receiving 
instrument, in which they operated mechanism con- 
nected by links to the receiving pen. Thus the 
motion of the first pen was resolved into two straight 
line motions at right angles, and for each minute 
increment of motion in either direction, an electric 
impulse was sent into the line. These impulses were 
translated into mechanical motion at the far end, 
and produced the writing. It only needs a few 
minutes’ practice to successfully operate the appa- 
ratus. 

Upstairs the most interesting physical exhibit 
was that shown by Professor C. V. Boys, F.R.S. 
It related to apparatus used in finding the New- 
tonian constant of gravitation. This is the G of the 
philosophers, and not the g of the engineer. Itre- 
presents the force by which two spheres, each of a 
mass of one gramme, placed one centimetre apart 
from centre to centre, attract each other if placed in 
space out of the influence of any other bodies. For 
five years he has been working in the Clarendon 
Laboratory, Oxford, on this problem which was the 
subject of investigation by Cavendish 100 years 
ago. The apparatus he uses cannot be transported 
readily, and he had to content himself with 
showing photographs of it. His plan of operation 
is as follows: From a torsion screw there is 
hung a quartz fibre, having at its end a tiny 
oblong mirror, with its longest dimension hori- 
zontal. From each end of this mirror there 
hangs a quartz fibre, having at its lower extremity 
asmall gold sphere. These fibres are of unequal 
length, so that the balls are separated by a con- 
siderable distance. Near to each gold ball there is 
mounted a sphere of compressed lead of relatively 
large size, some 6 in. or 8 in. in diameter, the 
lead ball representing a planet and the gold balla 
satellite. It is by measuring the attraction of one 
ball on the other that the problem is investigated. 
In the first instance the centres of all four balls lie 
in the same vertical plane, in which position there 
is no couple acting on the upper torsion fibre. 
Both lead balls are then moved round the gold 
balls until the torsion is a maximum, and then 
they are moved in the opposite direction until 
the same result is obtained. Each couple is 
measured by the torsion on the fibre, and the 
resistance of the fibre is calculated from the 
period of itsswing. A full account of all the appa- 
ratus employed, and the elaborate means devised 
to eliminate errors, would need the aid of many 
illustrations, and would exceed the bounds of 
our space. The matter formed the subject of a dis- 
course delivered by Professor Boys before the 
Royal Institution last week. The result of the 
investigation is that the mean density ofthe earth 
has been determined to be 5.527, and this is known 
to be correct within ;g9th. Previous determina- 
tions could not be guaranteed within less than 
1 per cent. 

In the same room Professor Silvanus P. Thomp- 
son, F.R.S., repeated the brilliant experiments with 
rotatory magnetic fields he showed at the previous 
gathering. ‘To bring his display within the interest 
of the hour, he added a modified Hughes induction 
balance for the purpose of testing the presence 
of metal of any kind in alleged bullet-proof 
shields. To aid his demonstration, Mr. Maxim 
had sent him some so-called cuirasses, which might 
have been mistaken for carriage cushions. The 
balance consisted of a large primary coil wound 
with some 2000 turns of fine wire, and two secon- 
dary coils of different sizes. One of these was 
laid inside the primary, while the other lay on 
the table just outside the primary. The first coil 
was connected to a battery and contact-breaker, 
while the other two were joined up in circuit to 
a telephone. It was possible by adjusting the posi- 
tion of the two secondaries to obtain silence in the 
telephone. But if a piece of metal were laid near 
either secondary coil, there was a noise in the tele- 
phone like the ‘‘ ping” of a mosquito. A copper 
plate produced this effect anywhere except when 
placed in a vertical plane between the primary and 
secondary coils, and at right angles to both. A 
plate of magnetic metal, such as iron, produced little 
disturbance except when in this latter position. 
Hence it was possible to diagnose, first, if the 
shield contained any metal at all, and, secondly, if 
the metal were magnetic. With these two ques- 
tions answered there was little difficulty in arriving 
at the secret of construction. Of course in Mr. 
Maxim’s case there was no secret to investigate. 
Herr Dowe did not send his ‘‘ bullet-proof cloth.” 

Another application of the induction balance was 





shown by Mr. T. P. Hawksley, for the purpose of 
testing the relative perception of hearing. The 
instrument consists of two primary coils of unequal 
winding ; between them slides a secondary coil 
traversed by an intermittent current, and connected 
to a deep-note telephone provided with an ear- 
piece. If the ear be applied to the telephone when 
the secondary is near one of the primaries, a loud 
noise is heard. As the secondary is moved, this 
gradually dies away, and then commences again 
as the secondary approaches the other primary. 
The points at which silence begins and ends is a 
measure, on a conventional scale, of the delicacy of 
hearing of the person under test. It is usually 
different for the two ears. 

A very capital form of camera for obtaining instan- 
taneous microphotographs was shown by Mr. Charles 
Baker. In the investigation of bacteria, blood 
corpuscles, and other moving objects, it is essential 
that they should be photographed quickly, and in 
characteristic groupings ; but if, after focussing, the 
screen has to be removed, the plate inserted, and the 
dark slide withdrawn, there is every chance that 
they will have moved. To prevent this Mr. Baker 
inserts his plate first, shielding it from light by a 
metal shutter at the other end of the camera. On 
the face of this shutter is mounted a prism which 
deflects the beam of light from the microscope at 
right angles into a tube ending in a ground glass 
screen. This screen and the main camera are geared 
together in such a way that when the image is seen 
to be sharp, the sensitive plate is also in the correct 
position to receive its impression. The shutter is 
then shot in the usual way by pressing a rubber 
ball. By this device blood corpuscles can be pho- 
tographed in a few seconds after leaving the body. 
The opening of the shutter is adjustable to vary 
the exposure, while the illumination can also be 
regulated by an iris diaphragm. 

Some years ago Mr. J. W. Swan, F.R.S., showed 
sheets of copper of wonderful thinness and polish, 
produced by electro-deposition from a solution con- 
taining a colloid body, suchas gelatine. This pro- 
cess has since attained commercial importance, as 
by its aid it is possible to expedite the process of 
electrotyping very many times. He has now pro- 
duced gold leaf by depositing the metal on his 
copper sheets, and dissolving the base metal by 
perchloride of iron. His gold leaves are only four 
millionths of an inch thick (.000,004), that is, from 
five to ten times more tenuous than hand-beaten 
gold. They have also a very brilliant surface. 
Messrs. John I. Thornycroft and Co. showed a 
purely engineering exhibit of great interest at the 
present time. It was a case comprising eight 
models of torpedo-boats and torpedo destroyers, 
including the Lightning and the Daring. Mr. C. J. 
Snelus, F.R.S., showed castings made by the 
Walrand-Legenisel process. His process, as was 
fully set forth on page 588 ante, consists in adding 
7 per cent. of ferro-silicon, containing 10 per cent. 
of silicon, to the metal in the Bessemer converter 
at the end of the ordinary blow, and then blowing 
again for two minutes. The combustion of the 
added silicon produces so much heat that the tem- 
perature is raised 250 deg. Cent., and the steel, 
even in 5 cwt. converters, is particularly fluid and 
sound. The object is to enable ordinary founders 
to make steel castings. On the same table was 
shown the Triumph weldless chain, which is made 
from continuous wire or rod. Its manufacture 
was fully described on page 427 of our fifty-fourth 
volume. 

Mr. Shelford Bidwell, F.R.S., puzzled and de- 
lighted his audiences by optical experiments. The 
most remarkable was the projection on ascreen of a 
coloured disc which was made to travel in acircular 
path. When the disc was green it was seen to he 
followed at a short distance by a ‘‘ ghost” or re- 
current image of violet hue. The second or unreal 
image followed the first at an interval of a fifth of 
a second. Consequently when the first moved 
slowly the second was almost on its heels. But 
when the first was made to go rapidly, a consider- 
able distance intervened between it and the second. 
A red disc has no ghost following it, while an 
orange spot is attended by a blue-green companion. 
It is not necessarily the complementary colour that 
appears. 

Electricity did not -occupy so prominent a posi- 
tion as is usual on these occasions. The Post- 
master-General showed a Wheatstone automatic 
transmitter, and also a Hughes type printer, each 
driven by a Willmot’s air motor, in place of the 
usual weight and clockwork. ll the principal tele- 
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graph offices in the kingdom are now fitted with 
air-compressing apparatus in connection with the 
pneumatic despatch tubes, and hence it is easy to 
adopt the new method of driving, which simplifies 
and cheapens the instruments. Sir David Salomons 
showed two mechanical ‘‘ makers and breakers ” for 
induction coils. One was driven by an electric 
motor, the contacts being arranged around a rapidly 
revolving wheel. The other could be driven by 
hand or power, and comprised two plungers alter- 
nately moved up to and withdrawn from fixed con- 
tacts. The strokes of these plungers could be 
varied, and they could be connected to different 
sources of electricity, so as to send discharges of 
alternate varieties intoa vacuum tube. Mr. James 
Wimshurst also showed his method of communicat- 
ing between lightship and shore, which appeared at 
the previous gathering. Professor Oliver Lodge 
showed a compact and sensitive detector for electric 
radiations, of the kind referred to in our last week’s 
report of his discourse before the Royal Institu- 
tion. Mr. C. T. Snedekor showed a compress 
heated by electric resistances, and intended to be 
used as a kind of dry poultice in hospitals. The 
Brunsviga calculating machine, which was fully 
described on page 741 of our fifty-sixth volume, 
was shown by Mr. Charles Bradbury. 

The President of the Royal Society was among 
the number of exhibitors, showing a ‘‘ model illus- 
trating the molecular tactics of a quartz crystal.” 
The following is the official description of the 
model : ‘‘ The crystalline molecule is represented by 
a regular hexagonal prism of wood, the long diagonal 
of the hexagon being .95 of the length of the prism. 
This gives in the assemblage representing a quartz 
crystal of regular form, the correct angle (38 deg. 
13 min.) between the faces of the prism and the 
faces of the terminal six-sided pyramid. Each cry- 
stalline molecule is marked on alternate sides with 
slips of blue and red paper, to show the orientational 
difference between the alternate sides of the prism, 
and the absolute difference between the alternate 
faces of the pyramid. The coloured slips are placed 
obliquely to give the chiral quality of the crystalline 
molecule and of the assemblage. Right-handed 
and left-handed molecules are shown. All the 
piezo-electric and pyro-electric properties of the 
crystal (including the chiral piezo-electric property 
discovered by Voigt) would be actually produced in 
the model, if copper and zinc were substituted for 
the red and blue paper, and the individual prisms 
separated by elastic insulating material. The 
model shows the well-known orientational macling 
on two faces of the prisms, and the contiguous pair 
of faces of the terminal pyramid.” 

Near to this was a projective goniometer shown 
by Miss Edna Walter, B.Sc., and Mr. H. B. 
Bourne. By means of this instrument the pro- 
jection of a crystal on a sphere is actually accom- 
plished, realising in practice the fundamental as- 
sumption of the theory of crystallography. If neces- 
sary, angular measurements can be made from the 
image. 

Mr. W. Kurtz showed photographic prints in 
natural colours, obtained by printing in the primary 
colours only, by Dr. Végel’s process. Three photo- 
graphs are obtained by interposing suitable coloured 
media between the plate and the object, and from 
these printing blocks are prepared, which, being 
printed in red, yellow, and blue ink, give the multi- 
coloured effect. A fine series of photographs of a 
splashing drop were exhibited by Professor A. M. 
Worthington, F.R.S., and Mr. R. 8. Cole, M.A. 
They were obtained by allowing a drop to fall in 
absolute darkness, and illuminating it at any de- 
sired stage of its splash by a suitably timed Leyden 
jar discharge between magnesium terminals. 

Among the objects which appeared at the former 
soirée, and were dealt with by us, there were an 
instrument for producing monochromatic light of 
any desired wave length, by Mr. A. E. Tutton ; a 
twin elliptic pendulum and pendulum figures, by 
Mr. Joseph Gould ; and maps of the Nile dams, by 
Professor Norman J. Lockyer. In addition, there 
were many interesting exhibits that do not fall 
with our province to describe. 








THE MANCHESTER SHIP CANAL. 

THE resumption of the discussion on the report 
of Mr. Hill, the Manchester Corporation Engineer, 
on the ship canal has not added much to public 
knowledge on the subject. It will be remembered 
that in moving the adoption of this report in the 
City Council, Sir John Harwood made a very start- 





ling and disquieting speech, in which he brought 
very serious charges against the original officials of 
the company. We dealt fully with Sir John’s 
speech in our last issue, so that we need not re- 
capitulate the facts. We then pointed out that 
there was doubtless another side of the question, 
and that it would be wise to suspend judgment 
until those attacked had an opportunity to reply. 
Since then Mr. J. K. Bythell, the chairman 
of the Traffic Committee, has issued a statement, 
which has been described as a ‘‘counterblast” 
to the speech of Sir John Harwood. There is 
very little in it which traverses the attack made. 
Mr. Bythell gives the traffic on the canal, during the 
five months it has been opened, as amounting in 
value to 33,701/., and claims that this sum will 
more than cover (1) all the expenses connected 
with the traffic, including wages, salaries, and 
stores; (2) rates; (3) a full proportion of head 
oftice expenses during the same period. Mainten- 
ance is not included, Mr. Bythell holding that until 
the works are more complete all outlay on works 
should be charged against capital. No doubt there 
are many things yet to be done on the ship canal 
which should not be charged to ‘‘ maintenance ” 
in the proper acceptation of the term, but rather to 
construction ; in other words, the Manchester Ship 
Canal is by no means yet complete. Still the 
charge for maintenance is likely to be a heavy one, 
and any balance-sheet which leaves it out of account 
must necessarily be imperfect and misleading on its 
face. It would, however, be unfair to judge of the 
prospects of the canal by its first few months of 
working, especially in view of the incomplete state 
of the work. That there is a large trade, ready 
made, which can be, in process of time, diverted 
from its present channels to the canal is a 
fact; and with the goodwill of Manchester to 
direct the stream, its ultimate destination can 
hardly be doubted. When the canal will pay as an 
investment, perhaps whether it will ever pay, is a 
problem that rests with the future and the energy 
of Manchester traders ; but that it will do much 
to conduce to the activity of commerce of the dis- 
trict can hardly be questioned. 

The debate on Mr. Hill’s report was taken up 
again in the council on Wednesday last, when a 
good deal of general talk was uttered by various 
aldermen and others, but nothing very material in 
regard to fact was brought forward. Perhaps the 
most telling speech was that of Alderman Leech, 
who rated Sir John Harwood pretty soundly 
on the course he had taken. It was not a 
difficult task, for Sir John Harwood supplied 
matter for his own condemnation in bringing 
accusations against the ship canal. It is easy 
for Sir John Harwood to say that facts were 
not disclosed to him, but it was his duty, as the 
representative of the ratepayers of Manchester, 
to take steps to ascertain these facts, and trust to no 
ex parte statements. We might take any of thecounts 
of his indictment against the Canal Company as an 
equal charge against himself ; for it is well known 
that Sir John Harwood was the leading spirit, both 
in virtue of his office, and by reason of the position 
he assumed. As Mr. Leechsaid, ‘‘ since December, 
1891, as chairman of the executive he had been the 
virtual pilot of the concern. He was at once Prime 
Minister and Chancellor of the Exchequer. He held 
the keys, so no money could be spent without his 
sanction, and his colleagues had never divided 
against him. . . . He had complained of the weight 
on his shoulders, and yet he would scarcely receive 
assistance from his colleagues, who would willingly 
have helped him both to formulate a policy and 
carry it out.” 

It is idle for one who has assumed a position 
such as this to turn round and cry out that he has 
been deceived when public exposure can no longer 
be avoided. Take the item of equipment, for in- 
stance. Sir John, in his speech of last week, stated 
that the estimate furnished to the corporation by 
the ship canal officials, at the time application was 
made for corporation assistance, amounted to 
90,500/., but this had turned out to be quite an 
insufficient estimate, the total actually spent or 
voted being 279,390/., whilst other sums for work 
to be done would bring the total up to 447,390/., 
which Sir John says should have been the figure 
given for equipment in place of the 90,5001. ** If 
we had been informed at the time that these 
amounts were not reliable, we should certainly not 
have entered upon the works without further investi- 
gation.” Hardly a stronger condemnation of the 
corporation could be brought than in these words of 








Sir John Harwood. Who did he think was to inform 
him that the amounts were not ‘‘reliable”? Certainly 
not the authors of them. Asa matter of fact, very 
full warning was given that the equipment proposed 
was inadequate, although, perhaps, not previously 
to the first loan being made, but previously to the 
final application to Parliament for a further loan ; 
and we believe Sir John Harwood himself subse- 
quently made a visit to the Liverpool Docks in 
order to get information on the subject. This, 
however, was very like locking the door when the 
horse had been stolen. 

It would be idle to multiply instances of this 
nature, with which, indeed, the whole matter 
bristles. Sir John Harwood’s excuse for not 
checking the estimates and quantities submitted by 
the Canal Company, when seeking the ratepayers’ 
money, was that ‘‘ It was stated on behalf of the 
company that unless prompt assistance could be 
rendered the works would have to stop. This 
created alarm, almost a panic indeed, and there 
was an almost universal desire to render prompt 
and substantial aid to the undertaking.” One 
can hardly credit a successful man of business 
advancing such a reason to other business men for 
the disappearance of their money. Would Sir 
John Harwood have put his hand deeply into his 
own pocket to have helped a fellow-tradesman over 
a difficulty and have foregone investigation on such 
a plea ? 

The Manchester Ship Canal has proved the grave 
of some good reputations ; it has been the cause 
of very many bitter disappointments. Indeed, 
one has to search strenuously for any to whom it 
has brought credit. The people of Manchester, 
after crying aloud to gods and men at the in- 
justice of not being allowed to make the canal, 
when permitted to do so, failed to find the money. 
Poor Daniel Adamson found the most bitter morti- 
fication of his life in the realisation of the ideal of his 
later years. Lord Egerton has submitted in silence 
to a most damaging attack ; whilst the confidence 
of Sir John Harwood’s fellow-citizens in his muni- 
cipal ability must have received a severe shock, and 
it is even doubtful if it survives his self-made re- 
velations. Of Sir John’s integrity of purpose, of 
course, no one has a doubt; but the whole in- 
cident may be taken as an object-lesson in the 
fact that absolute self-reliance and determination 
of purpose are not in themselves sutlicient to 
carry great works to a successful issue when know- 
ledge is lacking, however valuable such qualities 
may be in the smaller personal business in which 
a man has been brought up. 








PATENT AGENTS. 

As we recently stated, two Patent Agents Regis- 
tration Bills have been introduced ; these are now 
under consideration by a Select Committee of the 
House of Commons. 

The Chartered Institute of Patent Agents, by 
which one of the Bills is promoted, has kept the 
register, conducted the final qualifying examina- 
tions, and otherwise carried out the Register of 
Patent Agents Rules, made by the Board of Trade 
under Section 1 of the Patents, &c., Act, 1888, and 
this in a manner with which, so far as we have 
been able to discover, no fault can reasonably be 
found. Nevertheless, as the result of agitation by 
outside parties, considerable misapprehension pre- 
vails as to the action of the Institute in the past, 
and its present attitude with reference to the pro- 
fession and the public. 

When the Report of the Select Committee is 
published, a clear insight will be gained into the 
whole question ; for, on the part of the Institute, 
evidence of great interest has been given. The 
examination of the President (Mr. Lloyd Wise) 
occupied two whole sittings of the Committee ; and 
valuable evidence was likewise given by a Past 
President (Mr. John Imray), a prominent member 
of the Discipline Committee (Mr. Edward Carpmael), 
and the Registrar (Mr. Howgrave Graham), not to 
mention Mr. Hopwood, of the Board of Trade, the 
Comptroller-General of Patents, and other impor- 
tant witnesses. Much can, however, be gathered 
from two papers now before us, entitled, respec- 
tively, ‘‘ The Profession of Patent Agency, Past and 
Present ” (by Mr. Lloyd Wise), and ‘‘The True 
Position of Patent Agents relatively to Inventors” 
(by Mr. C. D. Abel, Vice-President). 

These papers were read at the eightieth ordinary 
meeting of the Institute, and will be considered in 
detail in future issues. Meanwhile judgment has 
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just been announced by the House of Lords in a 
case that has a most important bearing ; the case, 
in fact, which originally gave rise to the energetic 
agitation that has been recently going on with 
respect to the keeping of the register. The Board 
of Trade rules provide inter alia for the payment 
of an annual registration fee of three guineas. One 
of these rules is as follows : 

‘*Tf any registered person shall not, within one 
month from the day on which his annual registration 
fee becomes payable, pay such fee, the registrar 
may send to such registered person to his registered 
address a notice requiring him, on or before a day 
to be named in the notice, to pay his annual regis- 
tration fee; and if such registered patent agent 
shall not, within one month from the day named 
in such notice, pay the registration fee so due from 
him, the registrar may erase his name from the 
register: Provided that the name of the person 
erased from the register under this rule may be 
restored to the register by direction of the Institute 
or the Board of Trade on payment by such person 
of the fee or fees due from him, together with such 
further sum of money, not exceeding in amount 
the annual registration fee, as the Institute or the 
Board of Trade (as the case may be) may in each 
particular case direct.” 

A wood-engraver and artist in Glasgow, named 
Lockwood, having been placed on the register on 
the ground of having been in bond-fide practice as a 
patent agent prior to the passing of the Act of 1888, 
refused to pay the prescribed annual fee for the 
year commencing January 1, 1891, and on February 
23, 1891, the registrar erased his name from the 
register of patent agents. In May, 1891, the In- 
stitute of Patent Agents was dissolved and replaced 
by the Chartered Institute of Patent Agents. Not- 
withstanding the erasure of Lockwood's name from 
the register under the circumstances stated, he 
continued to practise and to describe himself as a 
patent agent, and accordingly proceedings were 
instituted against him by the Institute. He main- 
tained that the Board of Trade rules were wltra 
vires, inasmuch as the Patents Designs and Trade 
Marks Act, 1888, did not authorise the Board to 
require the payment of the annual fee from persons 
The Lord 


whose names were upon the register. 
Ordinary held that the appellants could enforce the 
rules of the Board of Trade, but the second division 
of the Court of Session held that the rules were 
ultra vires and therefore invalid, and decided in 


favour of the respondent. The Institute now 
sought to have the decision of the Court of Session 
reversed. Their lordships at the conclusion of the 
arguments, were of opinion that the second division 
was wrong in holding that the rules in question 
were witra vires of the Board of Trade. The Act 
gave them power to make the rules with the sanc- 
tion of the Treasury, and these rules had to be laid 
before Parliament for a period of 40 days before 
they came into operation. If during that time no 
objections were made to them, then they had the 
same effect as the Act itself, and, therefore, those 
provisions could not consequently be treated as 
ultra vires. It is true that with regard to the pre- 
eent proceedings they were of opinion that, the 
offence being one involving a penalty not exceeding 
201., the appellants were not competent to proceed 
against the respondent in the Court of Session by 
way of interdict, and that the proper course in 
such a case was to proceed in a criminal court of 
summary jurisdiction, but as the effect of the judg- 
ment is the practical confirmation of the validity of 
the Board of Trade rules by the highest tribunal, 
the result appears eminently satisfactory; at all 
events to the Chartered Institute. 





NOTES. 
Tue Scorcx Or Inpustry 

Tue depression in the oil industry of Scotland is 
almost proverbial ; but the accounts of the five sur- 
viving companies, recently issued, seem to indicate 
a slight improving tendency, notwithstanding the 
great competition of the Standard Company of 
America. This, however, is but due to extreme 
economy, the result of progress from a mechanical 
and chemical point of view in the first process, as 
well as in the recovery of by-products. The profits 
of the five companies last year totalled 80,784/.— 
not much when one considers the enorm6us amount 
of capital sunk ; but it is 35,2511. better than in 
the preceding year. Broxburn and Pumpherston 
Companies have about doubled their gain, the 
former to 25,564/., and the latter to 20,9661. 





Young’s Paraffin Company have slightly increased 
their profit to 26,003/., and Oakbank to 22501. ; 
while the Linlithgow Company have a credit 
balance of 6001/., instead of a debit of 11931. 
Moreover, the companies wrote off in the aggre- 
gate 32,3291. for depreciation instead of 20,2581., 
and the sum carried forward is greater. The gain 
under the three heads is about 50,000/. This, as 
we have said, is notwithstanding the fact that the 
collapse in prices in 1892, which meant a difference 
in the products of that year of 200,000/. in compari- 
son with the preceding year, has continued. There 
is, therefore, evidence, in view of the increased 
economy giving a higher profit, notwithstanding 
low prices, that the future will be brighter, for it 
is recognised that affairs cannot get much worse, 
and that with the return of commercial confidence 
the oil industry may slightly recover. Certainly 
the efforts at reducing the cost of production merit 
this. 


Test or a THick HarveyYIseD Piate at INDIAN 
Heap. 

The experiments recently carried out at the 
United States Government testing ground, Indian 
Head, in which an 18-in. Harveyised nickel steel 
plate was shattered in two shots fired from a 12-in. 
gun, at no very high striking velocity, seem to 
show that the Harvey process may prove less suit- 
able for thick plates than for thin ones, The 
plate in question was one of a number intended for 
the battleship Indiana. It measured 16 ft. long by 
7} ft. high by 18 in. thick, and was fired at by a 
12-in. Carpenter steel projectile weighing 850 Ib., 
the charge being 269} lb. of Dupont’s brown pris- 
matic powder, which gave the shot a velocity of 
1465 ft. per second. The shot hit the plate in the 
centre and rebounded 40 ft., and was taken up 
practically uninjured, being merely upset about 
iy in. Not sothe plate, which cracked badly in 
three directions. An examination of the crack 
showed no signs of a flaw, but the Harveyising had 
apparently only extended to a depth of about 1 in., 
whilst in plates previously tested its effects have 
sometimes been visible for several inches. A 
second shot, fired with a charge giving a velocity of 
1926 ft., passed through the plate and about 6 in. into 
the backing, which was of oak 3 ft. thick, secured to 
the plate by twenty-six 3-in. bolts. An examination 
of the plate after this shot, showed a bad crack ex- 
tending from end to end of the plate. It is only 
fair to state that the second shot, the one which 
passed through the plate, was completely destroyed. 
The makers of the plate, the Bethlehem Iron Com- 
pany, claim that it had an interior defect, and ask 
for a second trial, from another sample of the batch 
of 600 tons of this armour, which they have con- 
tracted to supply for the Indiana. 


Fibre TusEs. 

The manufacture of tubes from wood pulp has 
been carried on for many years in the State of New 
York, U.S., and with continued experience the 
breadth of its application increases very widely. 
This tubing is made from mechanical wood pulp, 
which is agitated with water and rolled on a tube 
very similarly to what is known as the wet machine 
in the ordinary — of preparing wood pulp for 
the general market of paper manufacturing. After 
the wood pulp is wound to a sufficient thickness 
around the tube, and the extra amount of water 
drains away, it is placed on end and the interior 
mould is withdrawn, leaving the wood pulp tube, 
which is held on suitable supports and dried until 
all the water is evaporated. The further process 
consists of dipping it into a very hot solution of 
asphaltum and other materials, which penetrate the 
whole substance and give it other properties. The 
ends are then squared up, and the threads cut, or 
taper finish is made in the usual manner of wrought- 
iron pipe. This material, when finished, possesses 
some very important qualifications. Its high elec- 
trical resistance renders it suitable for an under- 
ground conduit for electric wires. As a non- 
conductor it is free from being impaired by 
electrolytic action from earth return currents, which 
have become such a serious factor in impairing the 
water and gas pipes in cities where the street tram- 
cars are propelled by electric motors using earth 
return circuits. Its resistance to acids and alkalies 
fits it for use in chemical works. Asa non-absorbent 
of water it is free from any difliculties due to 
expansion and contraction. It has limitations in 
various respects. The bursting strength of the 
tube is said to be from 150 Ib. to 250 Ib. per square 
inch, according to the size. It can stand without 


impairment a temperature of 150 deg. In cases of 
alteration and changes the work is done with the 
ordinary fitting tools made for use on iron pipe. 
These tubes are from 14 in. to 12 in. in diameter. 
There is a great range of applications of this 
material in the processes of industrial chemistry ; 
also for underground conductors, by reason of its 
resistance to corrosion, and to electrical transmission, 
and also its freedom from being impaired by elec- 
trical action. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a firm tone in the 
warrant market last Thursday forenoon, and holders were 
unwilling to sell, in the expectation that if the miners re- 
solved on striking, the ironmasters would be compelled tc 
close down their blast furnaces, and thus cause an ad. 
vance in the values of the iron in store. Although not 
closing at the best, Scotch iron showed an advance of 2d. 

rton on the day. The closing settlement prices were— 

cotch iron, 41s. 104d. per ton; Cleveland, 35s. 6d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 44s, and 43s. 6d. per ton. Business was very quiet 
on Friday forenoon. About 6000 tons of Scotch iron and 
a few lots of Cleveland were dealt in at slightly easier 
prices. The market was quiet in the afternoon, a rumour 
(a false one) being circulated that the miners had voted 
against striking. The announcement that a majority of 
two-thirds had actually declared in favour of a strike was 
not known in the “‘ ring” until after official hours. About 
10,000 tons of Scotch and a small quantity of hematite 
iron were dealt in, and prices closed from 1d. to 14d. per 
ton under the forenoon’s finish. At the close the settle- 
ment prices were—Scotch iron, 41s. 9d. per ton ; Cleve- 
land, 35s. 44d. ; Cumberland and Middlesbrough hema- 
tite iron, 43s. 9d. and 433. 74d. per ton respectively. 
Business was inactive on Monday forenoon, the operations 
being confined to 5000 tons of Scotch iron, which fetched 
41s. 94d. per ton prompt cash, and 41s. 10d. next week. 
Dealing was exceedingly restricted in the afternoon, even 
those operators who believed that there would be a strike 
being at a loss to know how to act, as, in the case of 
the miners coming out, consumption as well as production 
of pig iron will be greatly curtailed. Only some 1500 
tons of Scotch and 500 tons of Cleveland changed hands, 
and prices were practically unaltered. The closing 
settlement prices were—Scotch iron, 41s. 9d. per ton; 
Cleveland 35s, 3d.; Cumberland and Middlesbrough 
hematite iron, respectively, 43s. 9d. and 43s. 74d. 
per ton. There was a very quiet market on Tues- 
wf forenoon. Only 2000 tons of Scotch and one lot 
of hematite iron changed hands. Prices were the turn 
easier. More activity showed itself in the afternoon, 
but prices were a shade easier, the feeling being 
that a strike of the coal miners will do more harm than 
good to the market. About 8000 tons of Scotch anda 
small quantity of Cleveland and hematite iron changed 
hands at slightly reduced prices from the forencon. The 
settlement prices at the close were—Scotch iron, 41s. 74d. 
per ton; Cleveland, 35s. 3d. ; Cumberland and Middles- 
brough hematite iron, 43s. 9d. and 43s. 74d. per ton. 
respectively. Business was again very quiet this fore- 
noon, A few thousand tons of Scotch and two or 
three lots of Cleveland iron were sold. Prices were 
steady. In the afternoon the tone of the market was 
firmer. A fair amount of business was done in Scotch 
iron up to 41s. 10d. per ton cash. Cleveland was also 
dearer. At the close the settlement prices were—Scotch 
iron, 41s. 104d. per ton; Cleveland, 38s, 44d.; Cumber- 
land and Middlesbrough hematite iron, respectively, 
43s. 104d. and 43s. 144. per ton. The following are the 

uotations for a few No. 1 special brands of makers’ iron : 

artsherrie and Summerlee, 51s. 6d. per ton; Calder, 
52s.; Coltness, 54s.—the foregoing all shipped at Glasgow 
Glengarnock (shipped at Ardrossan), 50s.; Shotts (shipped 
at Leith), 54s.; Langloan and Carron out of the market. 
There are still 73 blast furnaces in actual operation, as 
compared with 71 at this time last year. Three are 
making basic iron, 24 are ci on hematite ironstone, 
and the remainder are making ordinary iron. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
5800 tons, against 5800 tons in the corresponding week of 
last year. They included 100 tons to the United States, 200 
tons for Canada, 280 tons for Australia, 195 tons for 
Italy, 495 tons for Germany, 180 tons for Russia, 1297 
tons for Holland, 110 tons for China and Japan, smaller 
quantities for other countries, and 2426 tons coastwise. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores last night stood at 311,316 tons, as com- 
pared with 311,505 tons yesterday week, thus showing a 
reduction over the week amounting to 189 tons. 


Finished Iron and Steel Trades.—The manufactured iron 
and steel trades are fairly well employed ; indeed, some 
of the steel-makers are reported to be quite busy. All 
the makers in these two departments are getting smartly 
through with their orders, but bookings are not very 
active, although prices remain very low. At a meeting 
of the Scotch steel manufacturers, held last Friday, it 
was resolved that, in the event of a strike of the miners 
occurring, they would stop their respective works, and 
that notice should be given accordingly. 


Glasgow Copper Market.—The market price of copper 
was advanced 2s. 6d. per ton last Thursday forenoon, but 
lost one-half of the early gain by the close. No business 
was reported, nor was any reported on the following day, 
when the settlement price at the close was down at 
387. 10s. per ton. On Monday forenoon the cash price im- 





proved a little to 387. 12s, 6d. per ton, and a further advance 
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of 2s. 6d. per ton took place in the afternoon, but still 
there was no business. Yesterday’s market also passed 
over without any transactions being reported, the cash 
rice coming back to 38/. 10s. per ton in the afternoon. 
usiness was done this afternoon at 33/. 12s. 6d. per ton 
cash, and the closs was buyers 1s. 3d. per ton lower. 


Sulphate of Ammonia —The price for this commodity 

has b2en firm this week, the latest quotations being 141. 5s. 
r ton spot, and 14/. 7s. 6d. June to October deliveries. 
usiness has been done at the last-named price. 


Glasgow Coal Market.—The coal market today was 
almost nil so far as fresh business was concerned, for the 
reason that very little coal was on sale, nearly all the out- 
putupto the 23rd having been arranged for. Theassociated 
coalmasters, it was stated on ’Change to-day, had not put 
a single penny on the price to their regular customers 
since the dispute began. A number of odd lots, however, 
it was admitted, had been disposed of at rates showing on 
the average about 6d. advance. These prices were: 


F.o.b. per Ton. 
eee 


s. d 
Splint a <a nee 8 3to 8 6 
Main dea ae oe yee 73, & 0 
Steam ats rir oa ne 3, — 
We ... eek as, 2:0 


Scotch Coalmasters and the Miners’ Strike.—So far as 
the ballot of the miners last Friday is concerned, the 
Scotch coal trade is in for a strike; but it is just possible 
that before June 25, the day fixed for commencing the 
strike, the men may think better of the matter. Mean- 
while the coalmasters are prepared to give the most un- 
compromising resistance. That was the spirit shown to- 
day at a meeting of coalmasters held in Glasgow, under 
the chairmanship of Mr. John Cuninghame, of Messrs. 
Merry and Cuninghame, the meeting being the most 
influential gathering of coalmasters ever held in Scotland. 
About 180 gentlemen were present. Plans for meeting 
the possible tactics of the men are now being devised. 
The coalmasters seem to be more firmly united than they 
have ever been on any previous occasion. 


Shipbuilding Contract for Greenock.—Messrs. Scott and 
Co., Greenock, have just contracted to build and engine 
for the China Navigation Company, Limited, two first- 
class cargo steamers, the dimensions of which are to be 
260 ft. by 38 ft. by 22 ft. 6 in., and to have a deadweight 
carrying capacity of 2500 tons each. The engines will be 
of 1200 horse-power indicated. 


Proposed Wharf in Ardeer Bay for Shipment of Explo- 
sives.—At a meeting of the Irvine Harbour Trust last night, 
@ communication from the Board of Trade was read, 
asking the trustees if they had any observations to make 
on a proposal by Nobel’s Explosives Company to erect a 
vial in Ardeer Bay, near their'works. A plan of the 
proposed wharf accompanied the letter. It was agreed 
to offer no objections to the proposal, on condition that 
the traffic at the wharf to be erected be confined to the 
company’s exports and imports. 


Proposed Use of Oil Gas in Paisley.—Last night, at the 
monthly meeting of the Paisley Gas Commissioners, the 
committee that visited the gas works in Perth, Peebles 
and Galashiels some weeks since to observe the use of oil 
in gas manufacture there, gavein theirreport. The com- 
mittee stated as the result of their inquiry that the esti- 
mated cost of the splint coal and oil mixture exceeded the 
cost of the present or ordinary gas by fully %d. per 1000 
cubic feet of gas made (or as 11.96d. to 11.29d.), and 
which, upon a make of 285 million cubic feet per annum, 
percsam P. 9 795l. 123. 6d., as against the oil process. It 
should be stated, however, that an advance of 2s. 6d. per 
ton on the shale and coal mixture would reduce this aif. 
ference, and place the two systems on an Gy ge & and 
similarly, in the event of 163. being paid for shale in 
Paisley, as has been in Perth, the oil process would result 
ina gain of 21497. per annum. In view of the results 
now arrived at, the committee were not in a position 
to recommend the immediate adoption of the process, 
but they state that they were very favourably impressed 
with the excellence and apparent simplicity of the process 
as in use at the works visited. The report was adopted, 
the committee thanked for their labours, and a remit was 
made to them with renewed powers to visit and inspect 
gas works where the process was in operation. The pro- 
cess in question, known as the ‘‘ Peebles” process, which 
has been successfully worked out at that town by the 
inventors, Messrs. Young and Bell, is one for enriching 
gas made from inferior coal by adding to it gas made from 
mineral oil. It is in use in a number of gas works in 
Scotland, and several others are moving in the same 
direction. It has also found its way into England, hav- 
ing been adopted with success at St. Helens, as well as at 
other places. At the recent meeting of the Incorporated 
Institution of Gas Engineers held in Scotland, the prozess, 
as carried out at St. Helens, was described, and very 
favourably considered by a number of the members. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wedaoesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was pretty large, but the tone of the market 
was flat, and only a very moderate amount of business 
was transacted. Thre were several complaints that 
labour troubles were interfering with work, and it was 
said that owing to the joiners’ strike two vessels built on 
the north-east coast had had to be sent to Germany to 
have their woodwork completed. The general opinion on 
*Change here was that, after all, there will be no strike of 
colliers in Scotland. Producers of pig iron reported that 
they were fairly well off for work, and they were not dis- 





posed to reduce their quotations. Business was done at 
35s. 44d. for early f.o.b. delivery of No, 3 g.m.b. Cleve- 
land pig iron, and that price was generally quoted, 
though toward the close of the market one or two sales 
were recorded at 353. 3d. The lower qualities were steady 
at 34s. 6d. to 34s. 9d. for No. 4 foundry, and 34s. to 
34s. 3d. for grey forge. Middlesbrough warrants opened 
at 353. 34d. and closed quiet at 353. 2d. cash buyers, with 
very little doing in them. The price of local hematite pig 
iron was maintained, and some firms were inclined to take 
a little better view of the outlook, but prospects cannot 
be regarded as encouraging. For early delivery of mixed 
numbers 44s. wasgenerally named. Spanish ore was steady 
and unchanged in price. To-day affairs were quiet. 
Middlesbrough warrants advanced at 35s. 44d. cash 
buyers. Prices of makers’ iron were the same as yester- 
day. 

Cleveland Blastfurnacemen and the Eight-Hours Day.— 
In reply to the application of Mr. T. Carlton, secretary 
to the Cleveland and Durham district of the National 
Association of Blastfurnacemen, for an eight-hours day for 
furnacemen, Mr. John Dennington, secretary to the 
Cleveland Ironmasters’ Association, has written to the 
effect that the ironmasters have carefully studied the pro- 
posal, and have examined the various suggestions for 
altering the number of men employed and readjusting 
their duties, and they abstain at present from offering 
any opinion on the eight-hours shift, as the proposal, in 
the terms in which it is submitted, involves an increase in 
the cost of producing pig iron to which they are unable 
to give their assent, regard being had not only to the 
present condition of trade, but to the immediate prospects 
thereof. With regard to the application for a 24-hours 
stoppage for the purpose of holding a demonstration, on 
account of inevitable loss and damage, the ironmasters 
could not assent to it. 


Manufactured Iron and Stcel.—A very unsatisfactory 
account must again be given of the manufactured iron 
and steel industries. Prices are weak, and competition 
with other districts is very keen. Several firms are short 
of work, and they complain greatly of the ditticulty ex- 
perienced in obtaining orders. Common iron bars are 
quoted 4/, 17s. 6d.; iron ship-plates, 4/. 123. 6d ; iron ship 
angles, 4/. 11s, 6d.; steel ship-plates, 4/. 15s. to 4/. 17s. 6d.; 
and steel ship-angles, 4/. lls. 6d.—all less the usual 24 
per cent. discount for cash, and in some cases orders might 
be placed at even less than these prices, which must be 
barely remunerative to producers. For heavy sections 
of _ rails the quotation remains at 3/. 12s. 6d. net at 
works, 


The Fuel Trade.—The fuel trade is steady, but prices are 
very little improved, in spite of the state of affairs north 
of the Tweed. On Newcastle Exchange best Northum- 
brian steam coal is quoted 103. 3d. f.o.b., and steam small 
about 4s. 6d. There is rather more inclination to buy 
bunker coal ahead, and prices range from 7s. for un- 
screened qualities, f.o.b. in Tyne Dock, to 8s. 6d. for best 
Durham screened. Gas coal is quiet, with a very limited 
demand, except with some of the colleries that mainly do 
an export trade. Coke alters very little in price. Here 
123. 33. to 12s. 6d. is quoted for average qualities de- 
livered at Cleveland blastfurnaces, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—There is some uneasiness apparent in 
iron and steel circles at the aspect of the coal question, 
but there has been no rush to place orders, nor has the 
market stiffened in the slightest degree. Many of the 
largest firms in this district declare that before they will 
again pay exorbitant prices for fuel and material they 
will close their premises temporarily. The pig iron trade 
is only flat, but better than it was a month ago. Local- 
made forge is fetching 40s. to 41s. per ton, and foundry 
42s. to 433. East and west coast hematite pig are now 
at about even guotations—54s. per ton delivered at Nhef- 
field. Nearly all the foundries find work on the increase, 
especially in machine castings. In manufactured iron 
most is being done in bar for India, Australia, and South 
Africa, prices rising from 5/. 103. per ton. Many firms 
are, however, restricting the working of their mills. Sheets 
are in poor request, the bulk of orders being of a local 
character for collieries and manufacturers. There is a 
slight improvement noticeable in the condition of the 
heavy steel trade, some fair orders having recently been 
placed for marine material, but railway companies are 
only buying lightly. Quotations for railway material are: 
Best engine tyres, 12/. 103. per ton upwards, according to 
section ; carriage and wagon tyres, 10/.; springs, 9. 10s. 
to 101. ; axles, 6/.10s. Agents of Bessemer and Siemens 
billets state that trade is only slow at 5/. 103. per ton for 
the former and 6/. for the latter, but they look for an im- 
provement at an early date. Crucible cast steel houces 
are not doing an average trade, orders in hand being 
principally from the United States, India, and the Con- 
tinent, at quotations varying from 25/. to 60/. per ton. 
Tool steel sells the most freely of any. 


Engineering Branches.—During the past month there 
has been an alteration for the better in connection with 
some of the more important engineering departments, 
and the number of unemployed mechanics is not exces- 
sive. Makers of traction and portable engines, agricul- 
tural and crushing machinery are all doing a steady 
trade, both for home and export. Boilermakers of best 
qualities are also busy. Armour-plate houses are now 
assured of full work for some months to come, and those 
turning out projectiles and gun parts are a little better 
off for orders. The general aspect of business is more 
encouraging in these branches. 


The Coal Question.—There is considerable excitement in 





the district at the probable revival of the wages question 
in connection with the coal trade. The present attitude 
of the men is certainly against allowing any reduction. 
They boldly state that the bulk of the gas and railway 
contracts are not yet placed, and that prices must be in- 
sisted on which will permit of the present rate of re- 
muneration for coal-getting. Good engine coal is bein 
sold as low as 53. per ton, and steam coal fetches from 
83. 9d. upwards. The house coal trade is slow at present, 
and very few of the collieries are working full time. 
Stocks at the pit banks are, however, small. 





NOTES FROM THE SOUTH-WEST. 

The “‘ Colossus.” —It is estimated that the cost of a refit 
of the Colossus, line-of-battle ship, now at Keyham, will 
be 45007. This is the first time the vessel has been taken 
in hand for repairs since her return from the Mediter- 
ranean, as immediately after her arrival in England she 
was despatched to Holyhead as port guardship in place 
of the Neptune. 


Cardif.—The demand for steam coal has been pretty 
well maintained ; prices have also shown firmness. The 
best descriptions have made 11s, 3d. to 11s. 6d. per ton, 
while secondary — have brought 10s. 6d. to 
10s. 9d. per ton. The house coal trade is also in a pretty 
good state; No. 3 Rhondda large has made 10s. 3d. to 
103s. 6d. per ton. There has been a better inquiry for 
coke ; foundry qualities have made 16s, to 16s. 6d. per 
ton, and furnace ditto 14s. 6d. to 15s. 6d. perton. Patent 
fuel has been in increased request. The manufactured 
iron and steel trades have shown little change. There 
has been a fair inquiry for rails and metallic sleepers. 


Defences of Plymouth.—Experimental firing, for the 
first time, from a 67-ton breechloading gun, mounted at 
Penlee Battery, was carried carried out on Thursday by 
the Royal Artillery. A half charge was fired, and re- 
sulted in knocking the machinery out of gear, and no 
further firing can take place until the necessary repairs 
are made. A drawbridge on an improved system, by 
which the bridge and outer supporting girders are run 
back on the centre girder, and the centre girder is after- 
wards pulled across the trench, has been fitted at the 
entrance to Whitsand Bay Battery. The three 38-ton 
gun carriages, which have been mounted in this battery, 
are condemned as dangerous, owing to their insufficiency 
to withstand the recoil. Electric cable connections have 
been made to the guns around Maker Heights. 


_The Bute Docks.—The Bute Docks Company has de- 
cided to increase its landing stage accommodation very 
considerably. Upwards of 40,000/. will be expended on 
the works decided upon, 


Work for Keyham.—The officials at Keyham have in- 
structions to prepare for the construction of the machinery 
of gunboats Linnet No. 1 and Linnet No. 2, which are to 
be built at Devonport. There will, accordingly, be three 
sets of propelling machinery in hand at Keyham. The 
Linnets will each develop an indicated force of 1200 
horse-power, with natural draught ; their coal capacity is 
placed at 160 tons. On Linnet No. 1 the machinery is to 
be advanced during the present year to the extent of 
9000/., of which 4000/. will be spent in labour. On Linnet 
No. 2 8000/. is allowed for machinery this year, of which 
3500/. will be expended in labour. 


The Tinplate Trade.—Operations will be resumed at 
the Burry Works, Llanelly, early in July. Extensive 
preparations are being made for re-starting the works, 
but it is doubtful whether they will be in activity in 
their entirety. 


Cardiff Corporation Water Works.—A Committee of 
the House of Commons has passed the preamble of a 
pending Cardiff Corporation Water Works Bill. Mr. J. 
A. B. Williams, borough water engineer, stated that the 
present population of Cardiff was 168,000, and the present 
consumption was 3.86 million gallons per day, or at the 
rate of 23 gallons per head per day. It was estimated 
that in 1904 the population of Cardiff would be 237,500, 
and at the rate of 23 gallons per head per day, 5.46 
million gallons per day would be required, and at the 
rate of 25 gallons per head per day 5.94 million gallons 
ae day would be needed. In 1914, the estimated popu- 
ation would be 336,000, requiring, at the rate of 23 gallons 
per day, 7.73 million gallons per day, and at the rate of 
25 gallons per head per day, 8.40 million gallons per day. 
The total cost of the works contemplated under the Bill 
would be 200,000/., viz., railway, 31037 ; reservoir No. 1 
enlarged, 176,493/.; road diversion No. 1, 2762/.; road 
diversion No. 2, 9068/.; conduit (work No. 4), 2574/.; and 
conduit (work No. 5), 6000/7. The borrowing powers 
applied for were 350,0007. 


Boilers for the ‘* Spanker.”—The boilers of the Spanker, 
gunboat, are to be removed, and the vessel prepared for 
receiving a new set of Du Temple boilers, which are 
expected to arrive in a few days. 


The Electric Light at Newport.—The electric lighting 
committee of the Newport Town Council has decided 
that the charge to consumers shall be as follows: Under 
1000 units per quarter, 6d. per unit.; above 1000 and 
under 2000 units per quarter, 54d. per unit; and above 
2000 units per quarter, 5d. per unit. The committee has 
also decided that all the corporate buildings of Newport 
shall be lighted by electricity. 





Bexeran Coat Exrorts.—The exports of coal from Bel- 
gium in the first four months of this year amounted to 
1,321,511 tons, as compared with 1,365,302 tons in the 
corresponding period of 1893. In these totals the ex- 
ports to France figured for 1,046,817 tons and 1,096,269 
tons respectively. 
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MISCELLANEA. 


Tue Southport Corporation has just ordered one of 
Messrs. Merryweather’s horizontal fire-escapes. This 
escape is specially designed for use in towns where there 
are telephone wires across the streets. It is run hori- 
zontally to a fire, and by a quick mechanical device is 
readily raised against a building of any height in the 
town. 

Two new gun-vessels, to be named the Phoenix and the 
Algerine, are to be laid down immediately at Devonport. 
They will be 185 ft. long by 32 ft. 6 in. broad, and at a 
draught of 11 ft. 3 in. will displace about 1050 tons. Each 
will carry six of the new 4-in. 25-pounders and four 1.85-in. 
i rea quick-firing guns. The speed will be about 14 

nots. 


Messrs, Yarrow and Co. seem not to be content with 
the results obtained by them in Her Majesty’s torpedo- 
boat destroyers Havock and Hornet, for it appears they 
have lately undertaken to build, for the Russian Govern- 
ment, a similar vessel having a speed of 29 knots, being 
two knots in excess of what is expected in the large 
number of destroyers now in the course of construction for 
our Government. 


The 62nd annual exhibition of the Royal Cornwall 
Polytechnic Society will be opened at Falmouth on Tues- 
day, August 28 next, and will remain open for five days. 
The principal feature of the exhibition will be photo- 
mechanical apparatus for the preparation of half-tone and 
line engravings. No charge will be made for space, 
applications for which should be made to Mr. H. Snow- 
den Ward, 6, Farringdon-avenue, London, E.C. 

A British committee, of which Sir Douglas Galton, 
K.C.B., F.R.S., is the chairman, and Professor W. H. 
Corfield, M.A., M.D. (Oxon.), is the treasurer, has been 
formed to further the interests in this country of the 


Eighth International Congress of Hygiene and Demo- | P. 


raphy, which is to be held in Buda-Pesth from Septem- 
Coe 1 to 8 this year. Any information may be obtained 
about the Congress from the hon. secretary, Dr. Paul F, 
Moline, 42, Walton-street, Chelsea, 8. W. 


The traffic receipts for the week ending June 3 
on 33 of the principal lines of the United Kingdom 
amounted to 1,490,366/., which was earned on 18,522} 
miles. For the corresponding week in 1893 the receipts of 
the same lines amounted to 1,453,123/., with 18,316? miles 
open. There was thus an increase of 37,243/. in the receipts, 
and an increase of 206 in the mileage. The aggregate 
receipts for 22 weeks to date amounted on the same 33 
lines to 31,102,277/., in comparison with 30,317,895/. for 
the corresponding period last year ; increase, 784,382/. 


The new Winder mine of the Cleator Iron Ore Com- 
pany, Cumberland, was formally opened on June 8. 
The work of sinking the shaft has been in progress 34 
years, and ore was struck at depths of 540 ft., 695 ft., and 
820 ft. Powerful pumping machinery has been pro- 
vided by Messrs. Hathorn, Davey, and Cv., of Leeds 
and London, consisting of a set of compound-condensing 
differential engines, having cylinders 34 in. and 58 in. in 
diameter by 8 ft. stroke. These engines are on the sur- 
face, but work two ram pumps 13 in. in diameter by 8 ft. 
stroke at the bottom of the shaft. 


The Board of Trade have made an order under sub- 
section 6 of section 33 of the Railway and Canal Traffic 
Act, 1888, prescribing the manner in which notice shall 
be given by a canal company of any intended increase 
of its published tolls, rates, or charges. The prin- 
cipal provisions are that the proposed changes shall be 
published at least once in some newspaper circulating in 
the districts affected by the change ; that the changes shall 
also be prominently advertised for 28 days before they 
come into force, and finally that the notice shall be made 
on a given form, copies of which can be obtained from 
the Board of Trade. 


The trade and navigation returns for May show exports 
amounting to 17,484,212/., a decrease of 338,248/., or 1.8 
per cent., on the corresponding month in 1893; the im- 
ports amounting to 34,134,060/., a decrease of 2,704,153/., 
or 7.3 per cent. The value of the iron and steel exports 
was 1,646,516/., against 1,927,819/., a decrease of 14.5 
per cent. ; and of the coal and coke exports 1,521,7621., 
against 1,262,422/., an increase of 20.5 per cent. The 
imports for the five months ended May amounted to 
176,798,544/., against 165,856,568/. in the same period last 
year, being an increase of 10,941,976/. The exports for 
the five months were 88,974,320/., against 88,992,669/., 
being a decrease of 18,3490. 


The ordinary monthly meeting of the London Associa- 
tion of Foremen Engineers and Draughtsmen was held at 
Cannon-street Hotel on Saturday, June 2, when a paper 
on the ‘* Meldrum Self-Contained Dust Fuel and Forced 
Draught Furnace” was_ read Mr. W. Boby, 
A.M.L.C.E. The principal feature of the apparatus was 
said to consist of two special steain jet blowers, placed 
on each side under the grate bares. The blowers were 
tubes about 30 in. long and 3 in. in diameter at the outer 
end, enlarged to a trumpet shape at the inner end, and 
with a small steam nozzle in the outer end, which pro- 
duced the air current. He stated that the usual pressure 
was equal to about 4 in. to gin. of water, but that as 
much as 6 in. of water column has been produced with an 
expenditure of steam of from 2 per cent, to 4 per cent. of 
the total evaporation of the boiler. 


An electric rack tram line has been erected at Barmen, 
Germany, to the designs of Messrs. Siemens and Halske. 
The rack line is about 1 mile long, the total rise being 
550 ft. The average grade is thus about 1 in 10, but the 
steepest portion is 1 in 5.4. The sharpest curve on the 
fine hes a radius of 500 ft. The rack is of the Riggenbach 





attern, having teeth 34 in. long set at a 3-in. pitch. It 
oe been constructed in sections 10ft. long. Both rack 
and adhesion rails are fixed to the same sleepers, which 
are of steel spaced at 40-in. centres. To prevent a bodily 
slipping down of the whole line, concrete anchors are 
sunk in the ground below the rails at intervals of 50 to 
60 yards, to which a couple of the sleepers are firmly 
secured. The cars used have accommodation for 28 pas- 
sengers, and are fitted with two 36 horse-power electric 
motors. Overhead conductors are used for conveying the 
current to the cars. Steam is used tosupply power at the 
generating station. 


From an official report lately made to the State Depart- 
ment by the United States Consul at Batoum, it is gathered 
that the Russian petroleum trade increased largely in 
1893. The production of crude petroleum reached the 
daily average of 136,000 barrels from about 316 wells, 
against less than 112,000 barrels per day from 298 wells in 
1892. The average per well was 430 barrels in 1893, com- 
pared with 374 barrels in 1892. The output of all pro- 
ducts from Baku in the first 11 months of 1893 was 
1,304,000,000 gallons, against 1,063,500,000 gallons in 1892, 
being an increase of 240,500,000 gallons, of which about 


128,000,000 gallons was residuum, which is largely used | j) 


as fuel. The exports also show a substantial increase 
over those of 1892. Owing to the excessive production, 
prices declined materially, and in order to restore the busi- 
ness to a more profitable basis an effort was made to unite 
the various interests under the protection of the Govern- 
ment, but this plan, so far as known, has not yet been suc- 
cessfully accomplished. 


The new 144-ft. torpedo-boat Chevalier, built by M. 
Normand for the French Navy, has some rather unusual 
features. In the first place, the rudder is placed in front 
of the propellers. This disposition has been adopted to 
prevent the effect of the rudder on the boat being reduced in 
itching, and is not found to affect the action of the screws 
if sufficient space is left between them and it. Thescrews, 
as in the Teutonic and Majestic, are arranged one in front 
of the other and slightly overlapping. They also both 
rotate in the same direction, instead of being right and 
left handed as usual. At high speeds this gives the boat 
a list of about 2 deg. The highest speed yet attained 
with this boat has been 27.22 knots, but the full designed 
boiler pressure of 213 lb. per square inch could not be 
quite maintained, as the stokers were unequal to the work, 
and allowed the pressure to fall to 210 Ib. per square inch. 
The boat in question has two tubulous boilers of the Du 
Temple type, each of which has 826 tubes. The grate area 
of each is 43 square feet, and the heating surface 1641 
square feet, 


The annual meeting of the Incorporated Association of 
Municipal and County Engineers will be held in the Insti- 
tution of Civil Engineers on Thursday, Friday, and 
Saturday, June 21, 22, and 23, 1894, when the following 
programme has been arranged: Thursday, June 21, at 
11.45, general meeting, when the annual report will be 
read and the premiums presented, to be followed by the 
President’s address and a paper on the ‘‘ Arrangements 
for Sterilising Cholera Dejecta at Newcastle,” by Mr. 
W.G. Laws, At 2 p.m. papers will be read ‘‘On Some 
Experiments with Model Wheel and Road Coatings,” by 
Mr. T. Codrington, London ; ‘‘ The Development of Sani- 
tation in America,” by Lieut.-Col. Jones; ‘‘ Irish County 
Surveyorships and the Grand Jury System in Ireland,” b: 
Mr. R. B. Sanders, King’s County. At 6.30 for 7, annua 
dinner at the Holborn Restaurant. Friday, June 22, 
meeting at 10.30 a.m., when the following papers will be 
read and discussed: ‘*‘ Maintenance of Main Roads in 
Urban Districts,” by Mr. J. E. Swindlehurst, Burton; 
“The Bradford Corporation Electricity Supply, with 
the Results of Four Years’ Working,” by Mr. J. N. 
Shoolbred, London ; ‘‘ Electric Street Trams,” by Mr. 
R. Hammond, London. At 1.0 reception by the Lord 
Mayor at the Mansion House, to be followed at 1.40 by a 
visit tothe Limmer Asphalte Works, where the process of 
manufacture will be described by Mr. Blake. At 4 p.m. 
visit to Nelson’s Meat Stores, Blackfriars. Saturday, 
June, 23, at 10 a.m., visit to the Sewage Works at 
Teddington, passing the new lock and foot-bridge at 
Richmond. At 2.30 visit to the Molesey Sewage Works. 


According to a recent statement issued by the Govern- 
ment of India, gold of considerable purity is found 
throughout nearly the whole of Lower Burmah, especially 
in the beds of the riversin Tenasserim. Specimens have 
been found of quality equal to ——— Australian gold. 
Gold occurs also in certain districts of Upper Burmah. The 
native method of obtaining gold is almost universally the 
washing of auriferous sands from the beds of rivers. The 
only locality in the Indian Empire where amber is known 
with certainty to occur is the Hukong Valley in Upper 
Burmah, and is worked by the natives in the following 
manner: A lucky place is selected, and a shaft sunk about 
70 ft. or 80 ft. deep. If a vein is struck a side passage is 
made tracing it ; at certain points lumps are found which 
are alleged to reach 1000 lb. in weight. A shaft is 
usually dug over these lumps, and the amber is ex- 
tracted and sawn into the required sizes. The chief 
ruby mines of Upper Burmah are situated in the 
ruby mines district, and are mined by the Burmah 
Ruby Mines Company, and bynative workers. Spinels and 
sapphires are not intentionally sought, but are obtained 
associated with the ruby. The mines are situated in a 
mountainous tract some 90 miles north-west of Mandalay, 
at an elevation of 5000 ft. above the sea. The stones 
occur over a mountainous area in small patches, in the 
valleys, or in the fissures of the rock, and on the surface 
soil of the hillsides. The revenue of the ruby mines 
under the Burmese kings is said to have been about 
12,0007. to 15,0007. a year. There are soap stone mines 
in various districts. The steatite occurs in veins of from 





6 in. to 1 ft. thick. ‘Tin ores are only known as yet to 
occur in any very promising quantity in the Mergui dis- 
trict of Lower Burmah, where the mines form a portion 
of the great stanniferous belt stretching along the granitic 
backbone of the Malay Peninsula with scarcely an interrup- 
tion. The industry, which has been for many years in a 
dep » neglected, and miserable condition, is reviving. 
The number of miners is rapidly increasing. 





CaTALOGuES.—A catalogue has been issued by the 
Gisholt Machine Company, of Madison, Wisconsin, 
U.S.A., in the shape of a pamphlet on “‘ Modern Turret 
Lathe Practice,” in which various applications of 
these machines are dealt with and illustrated by fine 
engravings.—Messrs. Fryer et Cie., of uen, have 
sent us a copy of a new illustrated catalogue of steam 
hammers, hydro-extractors, injectors, steam traps, and 
other engine accessories and machines. As an appendix 
to the catalogue a number of tables are given showing 
the specific heat of steam, the density of a very large 
number of materials, and other useful tables. A glossary 
of French and English technical terms is also included.— 
The fine catalogue issued by the Canada Tool Works, of 
undas, Ontario, shows that our great dependency is 
under no necessity of se tye most types of machine 
tools. The range of lathes and planing machines illus- 
trated in this volume is very varied, and several types of 
milling machines are also included.—A very neatly got up 

ket catalogue has just been issued by the Electrical 
ower Storage Company, Limited, of 4, Great Winchester- 
street, London. Most of the manufactures of this com- 
pany are illustrated, described, and priced in this handy 
little book, and though the type is small, it is very clear. 
The volume is interleaved throughout with cross-section 
aper.—We have also received from Messrs. James 
uchanan and Son, of Liverpool, copies of their new cata- 
logues of brick, tile, and pipe making machinery, and 
of sugar-making machinery. The catalogues in question 
describe a large variety of the special plant used in there 
industries, and are fully illustrated. 


Burton.on-TRENT Evectric Licut Station.—In this 
station the engines are of the compound coupled 
horizontal type, the high-pressure cylinders being 
14 in. in diameter and the low-pressure cylinders 24 in., 
with a stroke of 24 in., and they run at a speed of 
90 revolutions per minute, The flywheels are 12 ft. 
in diameter, grooved for seven 1}-in. diameter cotton 
ropes. The working pressure is 100 lb. in the boilers and 
95 lb. in the steam chests of the engines. The boilers 
are of the Lancashire type, 26 ft. long by 7 ft. in diameter, 
with flues 2 ft. 9in. in diameter; they are constructed 
of steel plates throughout, and are fitted with Messrs. 
Bryan Donkin’s forced draught apparatus, by the use of 
which the small coke from the gas works, which is quite un- 
saleable, is utilised for raising steam. The steam pipes are 
constructed on the ring principle, and are so arranged that 
any engine can besupplied with steam through any boiler. 
Each engine drives an alternator (Hall’s patent). The 
magnets are the rotating part of the alternator, and con- 
sist of laminated horse-shoe ‘stampings built up over- 
lapping (alternately), so as to form a complete circle with 
polar B regs nye ot these are bolted solid together, and 
secured to the shaft at the boss by means of keys and set 
screws. The armature being stationary lends itself for 
sectional construction, and as this is built up of laminated 
charcoal iron sheets with short polar projections, each 
section, having its own armature coil securely attached, 
can readily be removed for inspection or repairs without 
interfering with any other part of the machine. The 
armature coil is insulated from the armature core ; this is 
then again insulated from the frame of the machine, thus 
giving a double insulation between the conductor and 
frame or earth. The main terminals being mounted upon 
porcelain insulators and inclosed in the wood lagging, 
make it impossible for personal contact with the high- 
pressure conductors. he alternators are separately 
excited by small continuous-current dynamos, driven 
back by means of a pulley fixed on the alternator shaft. 
The low current density at which these machines are con- 
structed readily permits of their being considerably over- 
loaded with safety during the short period of maximum 
demand. In the switch-room there are the most modern 
appliances for the purpose of controlling the circuits and 
maintaining the voltage on the lamps free from variation. 
The switch-board is constructed under the Lowrie- Hall 
patents, and on the lines of that of the works at West Bromp- 
ton, &c., and providesin thesimplest possible manner forthe 
putting on and off of either of the circuits and dynamos, 
either circuit and any dynamo being interchangeable. It 
also provides a synchronising board, which is necessary 
when alternators are run in parallel, or when the load is 
changed over from one alternator to the other. The 
plant, however, is designed so that it may be run con- 
tinuously in parallel. The trenches containing the cables 
lead into the switch-room at the back of the switch- 
board, where ample space is provided in which the con- 
nections from cables to switches or cross-connections on 
the switch-board can be easily and safely inspected ; at 
the same time it is kept perfectly private except for 
the proper officials. At the back of the switch-board the 
connections are all suitably labelled, so that the attendant 
in charge has always before him a means of tracing the 
connections, The switch-board is designed to deal with 
two circuits, and is complete with all the necessary 
instruments for showing current or pressure, for switching 
exciters on or off, and for regulating the voltage so as to 
preserve a constant potential at the lamp terminals of 
the consumer, in accordance with the special regula- 
tions on this head made by the Board of Trade. The 
station has been fitted up by Messrs. John Fowler and 
Co,, Leeds. 
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HIGH-SPEED SINGLE-CYLINDER ENGINE. 


THE high-speed inverted steam engine which we 
illustrate on this page has been constructed by Messrs. 
J. P. Hall and Co., of the Blackriding Iron Works, 
Werneth, Oldham, and is intended to give 20 indicated 
horse-power when supplied with steamat 80 lb, pressure. 
The engine has a single cylinder 84 in. in diameter by 
64 in. stroke, and the designed speed is 300 revolutions 
per minute. The bed of the engine is made, it will be 
seen, very deep, thus permitting the flywheels to clear 
the ground without requiring a pit to be dug for them. 
The crank pedestals are cast in one with this bed, and 
are bored and fitted with phosphor bronze steps. The 
waste oil from these bearings escapes intothe crank race. 
The engine standards are of cast iron, and have the 





guides bolted tothem. The piston is a conical-shaped 
steel casting, and is secured to its rod by a delta 


metal nut. The rod is of steel, and passes through 
a stuffing-box in which the gland is screwed to the 
box, and not bolted as usual. It is thus impos- 
sible to make the gland bind on the rod by uneven 
tightening. The crankshaft is of forged steel, and 
carries two cast-iron flywheels as shown. These 
wheels are 30 in. in diameter by 7 in. wide. The 
valve gear is of the automatic expansion type, con- 
trolled by a flywheel governor. All the principal 
working parts of the engine, save the crankshaft bear- 
ings, are lubricated from a single large oil-box by 
brass tubes and syphons arranged as shown in our 
engraving. 





A NEW OIL-TESTING MACHINE. 

Tue ‘ Fluidimeter ” is a new form of instrument for 
ascertaining the degree of fluidity of several oils at 
various temperatures in one operation, recently 
patented by Mr. H. Joshua Phillips, F.I.C., F.C.S., 
of Ebbw Vale. The annexed illustration has been 
prepared from a photograph of the instrument. 

It consists of a copper bath about 18 in. long, 94 in. 
wide, and about 14 in. deep. At the top end is pro- 
vided one hole for a thermometer, and another for 
pouring in water, oil, or other liquid at definite tem- 
perature. It will be seen from the engraving that 
at the top of the bath there are six cups, and these are 
connected with the bottom by gutters (the instrument 
can be made with one cupand gutter, or any number), 
all of definite capacity. The cups hold 14 cubic centi- 
metres, and are Zin. wide and ¥, in. deep, and the 
gutters are ;3,in. wide and ;,in. deep; they are 
graduated in 4 in. the length of the bath. There is a 
glass plate provided for covering the bath to keep 
away air currents, and there is a receptacle at the 
bottom of the bath for receiving the oils as they flow 
down, and also a tap for letting out the liquid from 
the bath when required. The whole bath is swung 
upon elevated bearings from two studs protruding 





from the centres of the longitudinal sides, and can be 
fixed by means of thumb-screws. A protractor is 
fitted on to the centre of the right side of the bath, 
with an index on the support, and by the aid of these 
the bath can be tilted to any desired angle. The whole 
top surface of the bath is silver-plated. 
The manner of testing is as follows: We will 
suppose that it is desired to know the fluidity or 
viscosity of five samples of cylinder oils at 180 deg. 
Fahr., compared with a standard which answers 
the purpose required. The bath is filled with water 
at 180 deg. Fahr., and maintained at this tempera- 
ture by a small Bunsen flame; in the meantime 
about 5 cubic centimetres of the oils to be tested are 
poured into labelled test tubes and put into a bath of 
water maintained at 200 deg. Fahr. When the oils 
are at 180 deg. Fahr. the bath is tilted at an angle 
of 5 deg. from the operator, and the oils poured 
into the cups, preferably from a pipette, until they 
all reach a fixed point on the gutters about an 
inch away from the cups. Should some of the oil 
run over this mark, filter paper is used to suck up the 
oil from the edge until they are all exactly upon the 





same level. The bath is now tilted at an angle, say 
of 5 deg., to the operator, and the length of time noted 
that the oils require to reach the bottom. The ratio 
of the degrees of fluidity can thus readily be obtained. 

Experiments have been conducted to see how far the 
ratios of viscosity or fluidity at different temperatures 
agree with the existing forms of apparatus. The fol- 
lowing results were obtained in comparing the viscosity 
of rape oil at different temperatures with Redwood’s 
viscometer, assuming the rate of flow of pure rape oil 
to be 1 at 180 deg. Fahr. : 


Phillips’ Redwood’s 

Fluidimeter. §Viscometer. 
At 180 deg. Fahr. 1.00 1.00 
‘S ie 1.59 1.56 
a 3.19 3.14 
» 60 ” 7.50 7.37 


It is very essential that oils used for lubricating 
various kinds of machinery should have specific degrees 
of fluidity best suited to the pressure and temperature 
that they have to work at, more especially in the case 
of mineral oils, which are now largely used by engineers, 
and may vary in fluidity from the almost solid hydro- 
carbons, passing through all degrees up to such thin 
oils as kerosene, &c. 

In large engineering establishments, where sometimes 
about a dozen samples of oil are sent by merchants for 
approval, the degree of fluidity at various tempera- 
tures is sufficient data to know whether further 
examination of an oil is necessary—that is to say, if an 
oil is found to be too thin or too thick at the working 
temperature, compared with a standard, it may be 
rejected, and the more extensive examination under- 
taken only of those oils that compare favourably in 
fluidity with the standard oil. The advantage claimed 
for the ‘‘Fluidimeter” is that the fluidity of several oils 
can be determined quickly at the same time at any 
specific temperature. Those who are accustomed to the 
examinations of oils will appreciate any suggestions 
for economising time, since the exhaustive analysis is 
a tedious business. 





INDUSTRIAL NOTES. 

TRADE unionists sometimes fancy that they are 
beyond the pale of danger, and that the unions are 
beyond the power of law to interfere with their 
operations and work. Those notions are rudely 
shaken sometimes when a decision in the law courts 





reverts back to older provisions in unrepealed Acts, 
or gives a new rendering in cases where picketing is 
pushed beyond the line recognised by the older unions 
as a safe one. As a matter of fact, the aggressive- 
ness of the newer unions has rather led to a tighten- 
ing of the law than its relaxation. But a newer 
— of tightening the law has just occurred in a 

ill brought in by the Government, and which has 
caused a revolt on the part of the labour members in 
the House, several of whom have put down amend- 
ments which, the promoters say, will wreck the Bill. 
Mr. Howell discovered that in the Savings Banks 
Societies Bill the Government had used and applied 
his Trade Union Funds Exemption Act of last year, 
with the intent of depriving those bodies of the 
privilege, exercised for over 30 years, of depositing 
their funds in the savings banks, on the same lines, 
and to the same extent, as the friendly societies and 
other institutions. This privilege was granted by 
Mr. Gladstone in 1862 or 1863, when his Post Office 
Savings Banks Bill was first passed. At that time 
trade unions were not legally recognised by law, and 
their funds were unprotected. But in 1871 the 
unions were recognised as lawful by the Trade Union 
Act, and their funds were protected. No change 
was effected in the privilege of depositing their funds 
in the savings banks, as the right had not been 
questioned. Nor was it questioned until the last 
Parliament, when, in consequence of the great strikes, 
the Chancellor of the Exchequer and the National 
Debt Commissioners thought that there was a danger 
that, by wholesale withdrawals, the Government might 
be embarrassed. Mr. Howell fought this case by case, 
and, with one or two exceptions, all refusals of deposits 
were withdrawn. Now it is proposed to restrict the 
deposits to cases where the unions apply their funds 
solely to provident benefits, which restriction would 
practically shut out all trade unions from depositing, 
except those, under the saving clause, which have 
accounts at the savings banks open at the date of the 
Act. 

The reasons assigned for the withdrawal of the 
privilege of depositing in the savings banks are that as 
so many new unions have no provident benefits, being 
mere fighting unions, and as gigantic and prolonged 
strikes have arisen, notably in connection with the 
Miners, the Dockers, the Sailors and Firemen, and other 
unions, there might be withdrawals on so large a 
scale that the National Debt Commissioners, or, in 
other words, the Treasury, might be embarrassed by 
the sudden demand for the funds deposited, for the 
purpose of carrying on the dispute. The fear seems 
to have no real basis. In the first place, the 
total amount standing in the names of all the 
trade unions of the United Kingdom in the trustee 
and Post Office savings banks does not exceed, at 
the most, some 250,000/. The absolute and entire 
withdrawal of this amount, even if it were to take 
place on a given day, could not embarrass the Govern- 
ment. But in no case could it take place on one and 
the same day. The unions would not be likely to 
impoverish themselves in this fashion, even if they 
could, for it would mean absolute ruin without the 
chance of recovery. But even if all the funds belong- 
ing to all the unions were in the hands of the Govern- 
ment—in the Post Office and the trustee savings banks 
—even this amount, under 2,000,000/., could scarcely 
embarrass the Government to any appreciable extent. 
In the first place, the amount could not be withdrawn 
allat once. Each union is guided by its own rules, 
and some require very elaborate arrangements for any 
large withdrawal of moneys. In the next place, the 
richer the union, and the greater the benefits it pro- 
vides, the more careful is it not to run great risks by 
bringing the balance below a certain sum, equal in 
most cases to the average balance per member each 
year. Lastly, many of the unions prefer the ordinary 
banks, because the use of cheques is cheaper and more 
convenient to the council than the regulation methods 
in use at the savings banks. The restrictions proposed 
in the Savings Banks Bill will take away a privilege 
which, by usage and custom, has grown into a right 
of 30 years’ standing. The sums invested are mostly 
in small amounts, in the names of the trustees of 
the numerous branches, and the restriction will in 
no way benefit, but rather injure, the savings banks, 
It will check the tendency to thrift on the part of the 
unions, moreover. 


The monthly report of the Ironfounders for June is 
not very encouraging in so far as the state of trade is 
concerned. The detailed returns show’that in 47 places, 
with 6239 members, trade is from good to dull, as 
against 51 places, with 5798 members, last month. 
But in no case is trade said to be very good, and 
only in one case ‘‘ good,” whereas last month trade 
was good in five instances. The reverse side is even 
worse, for in 75 places, with an aggregate of 9271 
members, trade was from very slack to very bad, as 
against 71 places, with 9153 members, last month, 
The total on the funds was 3663, as against 3476 last 
month, an increase of 187, There was, in fact, an in- 
crease under every head, except on strike, which shows 
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a decrease of 16, from 1003 to 987. On the other hand, 
there was an increase on donation of 177 ; of sick, one; 
on superannuation, seven; and on the relief fund of 
18, The result of this increase is a decrease in the 
funds to the extent of 3692/. 8s. 10d. The total 
balance at the date of the report was 25,999/. 6s. 7d., 
as against 40,762/. last year at the same date, showing 
a decrease of 13,763/. The total net cost of the 
benefits alone last month amounted to nearly 2s. 3d. 
per member, or nearly equal to double the contribu- 
tions. A levy of 4d. per member has had to be made 
in consequence of the strike on the north-east coast, 
which strike seems to be as far off as ever from any 
satisfactory settlement. All the members who have 
run through their eight weeks of full strike pay are to 
be allowed 6s. per week in addition to donation benefit, 
or about 15s. per week, exclusive of voluntary con- 
tributions from all outside sources. The union have 
also continued the special relief benefit of 5s. per week 
for the full 26 weeks. The society have made arrange- 
ments with the Scotch ironmoulders to block all the 
Scotch shops which have been supplying castings to 
employers on the north-east coast where the strike 
has taken place. A proposal to make a levy of Is. per 
member in support of the late general secretary has 
been vetoed, but in lieu thereof sheets are to be issued 
for a voluntary collection, Thus an old servant is 
cast off, without regard to service, just in the same 
way as the members complain of old workers being 
cast off by employers. Example is better than pre- 
cept, and when the unions act up to their own pro- 
fessions then they may well complain of employers, 
but not otherwise, at least not rightly. 


The members of the engineering trades, including 
those of the Amalgamated Society of Engineers, the 
Amalgamated Society of General Toolmakers and 
Machinists, and the Metal Planers and Slotters, have 
issued an address to the employers in the en aman | 
and machine building industries of Nottingham an 
the district, in which they say: ‘* The undersigned 
societies, recognising the baneful effects of excessive 
hours of labour, have determined that on and after 
August 6, 1894, they will cease to work overtime. 
Believing that long continuous hours are detrimental, 
mentally and physically, to the employés, we feel it to 
be our duty, as trade unionists and citizens, to work 
no longer than the normal day. Not only will this 
resolve be beneficial to those at present employed, but 
it will also be a measure of justice we owe to our 
deserving fellows, whose enforced idleness is a posi- 
tive condemnation of the pernicious system that com- 
pels one body of workers to exist in a state of semi- 
starvation for want of work, whilst others are shorten- 
ing their lives because of working too long. We with 
confidence forward you this circular, feeling assured 
that you will admit the justice and fairness of our 
decision, the object of which is to give to all an oppor- 
tunity of living a brighter, more humane, and equal 
life. N.B.—The above resolution will not apply to 
necessary breakdowns, to be paid for as per existing 
rates.” The circular is signed on behalf of the trades 
above mentioned. The decision thus arrived at is an 
important one. 


The engineering trades throughout Lancashire are 
slow to move in the direction of increased activity, 
though on the whole, perhaps, the signs are a trifle 
more favourable. Boilermakers report an increased 
number of orders stirring, and machinists are for the 
most part fairly well employed, but the majority of the 
other branches are but moderately well employed, 
while new work is coming forward only in an in- 
different and halting manner, and not of great weight. 
The good feature in the present aspect of affairs is 
that there is no going back, but the forward move- 
ment is generally slow inall branches, The iron trade 
is also in a dull and unsatisfactory condition. Both 
in the raw and manufactured material the business 
done is chiefly from hand to mouth, dragging slowly 
on, without any perceptible advance in the volume of 
trade. Prices are nominally quoted as before, but 
there is keen competition to secure orders, even at an 
abatement, so as to keep the works going. 


The cotton industries of Lancashire are regarded to 
be in a rather depressed condition. The number of 
spinners out of work is equa. to 4.65 per cent. of 
the men in union, but a larger proportion of the 
piecers are included. The society numbers, all told, 
16,088 members, of whom 301 were out of work and on 
the funds, and 156 full-timers and 15 half-timers, or 
472 altogether. There were 20 cases of dispute in the 
month, all of which were satisfactorily dealt with by 
the association and the employers. A conference is 
being convened on the cleaning question, which it is 
hoped will eventuate in a satisfactory arrangement. 
This was one of the matters that came before Parlia- 
ment in relation to the working hours, wherein it 
appeared that the women and children were often kept 
half an hour on Saturdays later than the men, because 
the former could clean machinery in motion, while the 








women and young persons could not. Altogether the 
condition of trade, in so far as employment goes, is 
not bad. 


The condition of trade in the Wolverhampton dis- 
trict continues fair in comparison with other districts. 
There have been signs of increased activity, though 
the business done has not been large. The chief 
inquiries from local consumers were for bars, plates, 
angle iron, and steel, and orders were given out for 
prompt deliveries in many cases. Manufacturers com- 
plain very much of the low and unremunerative prices 
at which they must accept orders to keep the mills and 
forgesin operation. There is a decrease in the demand 
for iron and an increase for steel, the latter being more 
and more largely used for boiler and gasholder plates, 
and for bridge and girder work, and also for stamping 
and roofing sheets. This change from iron to steel is 
one of the difficulties of the Midland Wages Board in 
adjusting prices. There is but little alteration in 
quoted prices, the last ascertainment showing an 
advance of only 2d. per ton over the average of the 
two preceding months, but the prices, as compared 
with this time last year, are 3s. per ton lower than 
in the same two months of 1893. The sliding scale 
arrangements in the iron and steel branches of trade, 
and generally in the coal trade, serve to avert labour 
disputes, the whole district being tolerably free of 
serious labour troubles. 


The enginemen, fitters, and stokers at the Rhymney 
Iron Works have tendered their notices terminating 
all contracts, with the view, it is said, of levelling up 
their wages to the same standard as at the other iron- 
works in the locality. 


It is reported that the Dockers’ Union have made 
arrangements with the proprietors of the Furness line 
of steamers to undertake the contracts for the loading, 
unloading, and quay work, without the intervention 
of the middleman. It is said that the estimated profit 
to the members of the union will amount to between 
3000/. and 4000/. a year, which will be an advance on 
their wages proportionately to that extent. The 
experiment is one that will be watched with interest. 

The operative stonemasons of London are complain- 
ing of the action of the London County Council in 
letting contracts for ready dressed stone to the low- 
paid quarry districts, when they, ‘‘ citizens of London,” 
are seeking employment. They call upon the council 
to take steps to have all the stone dressed, in future, 
in London only, and urge that the works department 
shall at once adopt this system. This is a revival of 
an old claim—that the stone quarried at Bath and else- 
where shall be brought to London in the block, there 
to be worked. 


The cab strike, to the astonishment of everybody, 
has dragged along into the present week. Now, how- 
ever, an arrangement has been entered into extending 
up to April 1, 1895. Under the mediation of Mr. 
Asquith, the Home Secretary, a schedule of prices has 
been agreed to for first-class hansoms, varying from 
16s. a day in June to 10s. in September. Further, 

ard money has been abolished, the union label is to 

e discontinued, and union and non-union men are to 
work harmoniously together. The agreement will last 
indefinitely if not formally challenged by either side. 
The strike, it is stated, has already cost the cab pro- 
prietors 65,900/., while the men have had to subsist 
upon about 3s. per man per week. The whole system 
is now to be inquired into by a Departmental Com- 
mittee, when it is hoped that the interests of the 
public, as well as those of cab proprietors and cab- 
men, will be taken into account, and that the new 
regulations will be better for all concerned. 


The industrial war in America has developed some 
gloomy aspects, and has occasioned desperate fight- 


ing and loss of life. The rifle and dynamite have 
been doing sad havoc in Virginia, Indiana, Illinois, 
and other States. The affrays have not only been 
between the strikers and the sheriffs’ men and 
militia, but also between the strikers and the non- 
union men. In one district only has the strike 
ended peaceably, namely, at Colorado, where at a 
conference the owners made substantial concessions 
to the men, and yielded the eight-hours day. The 
struggle in most places has been severe, and there has 
been a brutal disregard of human life. The Coxeyite 
march has also been attended with disaster in various 
ways, by accident as well as by personal conflict. The 
worst feature of all is that railway men and others, in 
no way concerned in the struggle, have been shot or 
maimed while pursuing their ordinary occupations, 
simply because they were in charge of trains passing 
through the districts in which the strikes took place. 


There is unmistakable unrest in the coal trade—so 
much so that the signs seem to betoken further 
labour troubles among the miners, Thereisarumour, 





more or less authenticated, to the effect that the 
federated colliery owners have determined to demand 
a reduction of 10 per cent. in the wages of the miners 
covered by the federation. This will affect the 
National Federation of Miners, who all along have 
resolved to oppose any reduction in wages. The con- 
ciliation board appears to make but little progress, 
both parties seemingly being in the position of stand- 
ing at bay, allowing things to drift as they may. 

In the Scottish coalfields matters appear to ke fast 
drifting towards a strike. The ballot just taken has 
resulted in favour of a strike by 26,500 to 16,000 
against, being 10,500 majority in favour of a strike. 
The notices were given in on Monday, to expire on 
the 23rd, so that, unless some favourable turn takes 
place, there may possibly be 42,500 men out ere the 
month closes. At the demonstration of the Fifeshire, 
Kinross, and Clackmannan miners the agents of the men 
urged them to resist the proposed reduction of 124 per 
cent, in wages, and buoyed them up with the argument 
that in that part of Scotland they were in a stronger 
position than any other Scottish miners. In theLanark- 
shire district the majority were strongly in favour of 
astrike. In all cases the men are assured that they 
will have the support of the English miners in their 
struggle. But this support must depend upon the 
position of the English miners, who at present appear 
to be likely to have their hands full with their own 
affairs. 

The Cumberland miners are also on the eve of a 
great dispute. The coalowners propose a reduction cf 
10 per cent. in wages, which the men refuse to accept. 
At a conference held towards the close of last week, 
between the Cumberland coalowners and the delegates 
representing the Cumberland Miners’ Association, the 
former agreed to put back the notices terminating all 
engagements, to the 16th instant. This was done so 
as to await the result of the Scottish miners’ ballot, as 
Cumberland wages are largely governed by the rates of 
wages prevailing in Scotland. The determination to 
fight across the Border may result in a similar attitude 
on the part of the Cumberland men, or it may even- 
tuate in a postponement of the reduction until the 
Scotch miners’ strike is over. 

The Forest of Dean colliers have decided not to re- 
join the Midland Federation of Miners, which forms a 
part of the National Federation. The Forest of Dean 
men have been placed in an awkward position between 
the Welsh miners on the one hand, and the federation 
on the other. Their position was weakened by the 
fact that the coalowners found that they could not 
compete with the South Wales coalowners as to prices, 
or even with parts of the Midlands, and hence, when 
prices were low and wages were high, they had to close 
the pits or insist upon a reduction. The men, re- 
cognising the position, had to agree to accept a reduc- 
tion, which brought them into conflict with the 
federation, from which the men _ got but little 
support. They were thus shut out from the federa- 
tion, and have had to fight their own battles, some- 
times under great difficulties. But their complete 
severance from the federation weakens the latter 
somewhat. 

The Somersetshire miners, whose acceptance of a 
reduction, without the consent of the federation, evoked 
some strong comments and condemnation at the recent 
Carlisle conference, have resolved to act in accordance 
with the directions of the federation, as regards the 
rates of wages. Ata mass meeting held in the Rad- 
stock district, a resolution which was proposed declar- 
ing it to be desirable to try and keep the pits going by 
working at the reduction, only found four supporters, 
whilst an amendment to insist upon the old rates was 
carried by acclamation. Here, therefore, some trouble 
is expected. 

It appears that the active resistance of the rank and 
file in the Northumberland Miners’ Association has 
resulted in a postponement of the proposed 3? per 
cent. reduction in wages, though the officials rather 
advised acceptance of the reduction than risk a strike. 
ut the state of trade does not improve, nor have the 
prices advanced. The result of the Scotch dispute 
will affect both Durham and Northumberland. 





THE RAILWAY COLLISION AT TAIN. 

From Major Marindin’s recently-issued report we 
gather that Tain is a single-line passing station on the 
Highland Railway, some 44 miles north of Inverness, 
with sidings at both ends of the passingloop. The points 
and signals are worked from two cabins, and are properly 
interlocked, but the block instruments are in the station- 
master’s office, trains on the Highland Railway being 
worked on the ‘“‘crossing order” or American system, 
the ‘‘train-despatcher” being located at Inverness. All 
distant signals are treated as stop signals, but after a 
train has been brought to a stand it may be drawn 
past the signal at danger sufficiently to protect itself, 
provided that the way isclear, The distant signals cannot 
be off unless the home signals are too. 

On the 28th of last March an engine and 12 wagons 
belonging to a down goods were engaged in shuntip 
operations outside the up home signal about 8.15 a.m., an 
were moving slowly backwards when they were run into 
by an up mixed train, which had been taken on while the 
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shunting was being done, and which had run past the 
distant signal some 700 yards from the point of collision. 
In the goods train the 7th vehicle, containing sheep, was 
upset, and the 8th, 9ch, 10th, 11th, and 12th vehicles were 
driven back along the siding, the latter, which was un- 
coupled at the time of collision, going over the stops. In 
the mixed train four of the goods vehicles left the rails, 
the two next the engine being badly damaged, and the 
front of the engine was lifted off the rails ; 24 chairs and 
some fish-bolts and stretchers were broken, while some 
sleepers were damaged. One passenger was very slightly 
injured, and the driver and fireman of the goods engine 
were also slightly bruised. 

As to the position of the up distant signal there is con- 
tradictory evidence, It is absolutely certain that the 
signal lever was in tha danger position, as otherwise the 
shunting could not have been carried on, but the driver 
and fireman of the up train both declare it was off when 
they passed it; but, on the other hand, the two guards 
say that though the arm was drooping a little, they con- 
sidered it to be a dangersignal, and the engineerof the line, 
who examined it about half an hour after, found that it 
wasshowinga proper danger signal. The stationmaster and 
signalman both state that the electric repeater in the cabin 
showed that the arm was at danger. This repeater was 
tested in Major Marindin’s presence, and it showed an 
“all right” signal as soon as the arm drooped 8} in. at 
the end, and such an amount of droop would scarcely 
justify a driver in taking it as an ‘‘all right” signal. 

The Government Inspector considers that the driver 
of the mixed train, who had at the time been only four 
hours on duty, is directly responsible for the collision, as 
he passed the distant signal at danger, and, having made 
that mistake, the collision was almost inevitable, for it 
was so foggy that neither signals nor the other train 
could be seen for above 80 yards. He was running at 
about 15 miles an hour when he saw the other train, 
which was under the circumstances too fast, considering 
that his available brake power was very small, owing to 
the goods wagons being between him and the three pas- 
senger vehicles ; he was therefore only able to reduce his 
speed to 10 miles an hour before striking the other train. 
The Inspector adds that in his opinion ‘‘ what is far more 
to be deprecated than the conduct of the driver is the 
manner in which block-working is carried out upon the 
Highland Railway. It has more than once been pointed 
out in the case of previous accidents, that it is entirely 
opposed to the practice on other lines to allow shunting 
operations to be continued on the single line, outside a 
loop, when a train has been allowed to approach from the 
next block station, and, as I remarked in the case of a 
collision at Helmsdale in April, 1891, it appears to me 
that it is a distinct breach of the undertaking given by 
the company when the line was opened, to allow such a 
thing to bedone, This undertaking, dated May 31, 1864, 
specifies that ‘oneengine only or two coupled together 
will be allowed to be in steam between . . . . Park- 
hill and Tain and Tain and Meikle Ferry at one and the 
same time,’ and the contention of the company that their 
station at Tain (and elsewhere) extends from the 
down distant signal to the up distant signal, a dis- 
tance of nearly a mile, and that within these 
limits they are relieved from the restrictions of 
block-working, is one unsupported by custom, and one 
most dangerous to admit. Under the provisions of the 
Regulation of Railways Act, 1889, all passenger lines 
must be worked upon the block system, whereas in former 
years all that the Board of Trade was empowered to do 
was to require, at the time of inspection of a new line, 
that the proper instruments for block-working had been 
provided. There is no legal definition of what block- 
working actually means, but it is perfectly well understood 
by railway men to mean the preservation of an adequate 
interval of space between trains, and I have no hesitation 
in recommending that the Highland Railway Company 
should be informed that working under rules which admit 
of a train shunting on a single line, under the protection 
of one signal only, and that a distant signal, when 
another train is actually approaching from the opposite 
direction, cannot be considered as block-working within 
the meaning of the Act.” Comment on the above is need- 
less, as we think that most British railway men, as well 
as all our readers, will agree with it. 

Major Marindin further calls attention to the fact that 
not only were no fogmen out at the time, but that they are 
never sent out on this railway, which he considers, and 
rightly so, a serious matter. 4 is true that fogs are rare, 
and that at the time of the accident it was open to question 
if fogmen were actually needed, but, on the other hand, 
snowstorms are common, and the rules state that fogmen 
must be employed in both cases. A rule that is allowed 
to become a dead letter should be struck out if its pro- 
visions are found to be unnecessary. Again, the mixed 
train was made up with the goods vehicles in front, so 
that the continuous brake on the passenger vehicles was 
not available. This is contrary to the Board of Trade re- 
commendations, but from a railway point of view there is 
much to be said in favour of it, as it facilitates shunting 
and marshalling. Further, it came out in the evidence, 
though this had nothing to do with the accident, that 
some of the hours of the men are excessively long; the 
signalman working on alternate weeks 15 hours a day, 
with two separate hours for meals, and the guard and 
brakesman of the mixed train being 15} hours on duty, 
which, even with a break of 44 hours if the train runs 
punctually, is still too long. Without necessarily going 
In for an eight-hours day, there is certainly room for great 
improvement here. 





Be.aran Trucks ror Ecyrt.—A Louvain company has 
obtained an order for 40 trucks for the Daira-Sanieh. 
The contract price is about 30007. 





SCANDINAVIA AS A SOURCE OF IRON 
ORE SUPPLY.* 
By Jerem1Au Heap, M. Inst. C.E , London. 
(Concluded from page 764.) 

A SIMILAR question arises in respect of grade C as a 
material for use in the production of ordinary Cleveland 
pig iron for forge and foundry purposes. Will it displace 
native ore partially or entirely? Let usconsider. 

The cost of the calcined Cleveland ironstone necessary 
for the production of a ton of Cleveland pig iron is about 
15s.+ ff this were displaced by Gellivara ore yielding 
65 per cent. of iron, 14 tons would obviously be required. 
At the same total cost, viz., 15s. per ton of pig produced, 
this would admit of the price of two-thirds of 15s., or 10s. 

er ton of ore delivered to the furnaces, being paid for it, 
pain as in the case of the richer ore there would be 
less earthy matter to melt into slag—time, fuel, and esta- 
blishment charges being presumably saved thereby—and 
inasmuch as the resulting pig iron would certainly contain 
less phosphorus, and would therefore be better and more 
valuable for many purposes, a somewhat higher price 
might be obtainable for grade C ore than that just men- 
tioned. But these consequential gains are to some extent 
problematical, and time must elapse before they are gene- 
rally admitted. Can grade C be delivered to Cleveland 
furnaces for 103. per ton, or any near approximation 
thereto? If so, its advent seems imminent. If not, it 
may have to wait. 

According to custom-house returns, the lowest average 
value of iron ore imported from Sweden into the United 
Kingdom since 1888 is 16s. per ton. 

Mr. J. T. Smith, Past President, who visited Gellivara 
in 1888, considered that when the output reached 
1,500,000 tons per annum, the cost of raising, conveying, 
and putting f.o.b. at Lulea would not exceed 5s. 6d. per 
ton, including royalty and some other charges.{ But as the 
output has not yet reached one-third of that quantity, and 
as all charges have not been included, we may, I think, 
fairly increase his estimate to, say, 6s. 6d. per ton. 
Taking the cost of railway freight at only 4d. per ton per 
mile—a cost which, under favourable conditions, is said 


to be realised in America—then = 44d. = 3s. 8d. per 


ton for railway dues, leaving 2s. 4d. per ton for getting, 
breaking, hand-picking, wheeling, loading, pntting f.o. b. 
at Lulea, interest and superintendence, and 6d. per ton 
for royalty. A total cost price of 6s. 6d. per ton f.o.b. 
Lulea, is at all events not too high an estimate. 

From Bilbao, which is 1030 miles from Middlesbrough, 
the present rate of sea freight for conveyance of ore is 
about 5s. 3d. per ton. In view of the fact that Lulea is 
1550 miles, or fully 14 times as far, and that, on account 
of ice, the traffic has to be done during five months only 
of the year, I think that an additional 1s. 3d., or a total 
of 6s. 6d. per ton, is not too high an estimate for the aver- 
age freight from thence.§ This brings the lowest cost 
price of Gellivara ore to 6s. 6d. + 6s. 6d. or 13s, per ton 
delivered in Cleveland, without reckoning any profit to 
producers. J : 

Comparing this figure with 10s. per ton, which we have 
just found to be about as much as can at present be 
expected for grade grade C, it seems probable that grades 
A and B, and perhaps D, will alone reach us in quantity, 
so long as Lulea, with its disadvantages of distance and 
seven months of ice, is the port of shipment. Certainly 
Germany and Austria are taking large quantities of 
grade D in spite of all difficulties, but the protective 
tariffs of those countries enable the finished iron and steel 
they produce to be sold, in the home markets at all 
events, at prices which vannot be obtained by English 
makers, and those higher prices may justify the importa- 
tion of relatively dear materials. 

These conditions were by no means ignored by the 
original Swedish and Norwegian Railway Company. 
Their concession, which was first obtained in 1883, autho- 
rised them to continue their line through to Victoriahavn, 
on the Ofoten fiord. That fiord, and indeed the whole of 
the west coast of Norway, is always free from ice, how- 
ever severe the winter. This is due to the fact that it 
lies in the path of the Gulf Stream, and of the warm 
winds which are continually moving from the tropics to 
the polar regions. - : 

On the way to Victoriahavn, and 115 miles from it, or 
nearly the same distance as Gellivara is from Lulea, the 

rojected railway passes the deposits of Kirunavara and 
| psa These are similar in character to those at 
Gellivara, and though not quite so extensive, they are 
estimated to contain together enough for all probable 
demands for two generations at least. The similar de- 
posit of Svappavara also contains a considerable quantity 
of ore, but being off the railway route, need not now be 
taken into account, except as a reserve. (For analyses 
see Table II., columns 3, 4, and 5, page 764 ante ) 

Owing to the early collapse of the English company, 
the railway was never carried through to Victoriahavn. 
The advisability of completing it is still under contempla- 





* Paper read before the Iron and Steel Institute. 

+ To the extent that Cleveland calcined ore is displaced 
by puddlers’ tap in making basic pig iron, the total cost 
for iron-producing mineral would be reduced in the pro- 
portion of 15s. to 6s. 6d. x $4 = 11s. 44d. per ton of pig 
produced. But in that case, manganiferous ores, the use 
of which tends to raise the cost, must be added to neu- 
tralise the su) phur. 

t Report by J. Timmis Smith, issued by Sheppards and 
Co., 57, Old Broad-street, E.C., October, 1888 


§ The present actual rate of freight for ore ‘from Lulea 
to Middlesbrough is 6s. per ton, but its continuance on 
so low a scale is very doubtful. 


tion by the Swedish Government ; but, as in the case of 
our own Channel Tunnel, military apprehensiveness has, 
so far, overriden commercial considerations. Should it 
be successfully accomplished, then clearly Gellivara will 
be left to supply Baltic ports when not frozen up, and 
Kirunavara and Luossavara, being nearer to the Atlantic 
seaboard, will be brought into action to supply English 
and other North Sea ports vié Victoriahavn. 

Middlesbrough is only 1170 miles from that port, 
whereas it is 1550 miles from Lulea. Rotterdam is 1323 
miles from Victoriahavn, against 1550 from Lulea. 
Antwerp is 1400 and 1628 miles respectively. Stettin is 
considerably nearer to Lulea. 

og to Germany and Austria, England, and 
especially the Cleveland district, will secure the greatest 
advantage by the opening out of the Victoriahavn route. 
The average sea freight is, however, scarcely likely to be 
reduced more than ls. per ton, or from 6s. 6d. per ton 
from Lulea to 5s. 6d. per ton from Victoriahavn. 

There is, therefore, little prospect of Swedish ore of any 
kind being delivered to Middlesbrough, even vid Vic- 
toriabavn, at less than 13s. minus ls., or say 12s. per ton ; 
and this, as we have seen, is a higher price than can be 
expected at presented for any kind except grades A and 
B, and perhaps D. 

In this minimum cost price of 123. per ton, delivered at 
Middlesbrough, I have included 3s. 2d. per ton for rail- 
way carriage for the 115 miles from Kirunavara to Vic- 
toriahavn. It is obvious that if this item could be saved 
by the discovery of iron ore deposits, similar to those on 
the route of the Swedish-Norwegian Railway, but situated 
on or near the always accessible Norwegian fiords, such a 
discovery might bring down the cost price to 12s. minus 
3s. 2d., or say 83. 10d. perton at Middlesbrough. Again, 
if such deposits were situated farther south than Vic- 
toriahavn, the freight also might be lower in proportion. 
Indeed, a cost price of 8s. per ton delivered might, under 
such circumstances, be easily arrived at. 

The careful and elaborate eurveys of the Gellivara and 
the three neighbouring deposits which were made in 1875 
by a Commission of experts sent for the purpose by the 
Swedish Government, seem to have established the follow- 
facts, viz. : 

1. That the ore is all more or less magnetic, the metallic 
iron contained being in the condition of protoxide, per- 
oxide, or magnetic oxide, or a combination of these oxides, 

2. That it is found in lodes or veins, which, together 
with the bed rocks in which they lie, appear to have had 
an intrusive origin, and are usually more or less dis- 
torted. 

3. That the lodes are associated with gneiss, quartz, 
felspar, granite, hornblende, and mica schist. Corundum, 
fluorspar, calcspar, actinolite, adamantine, asbestos, 
epidote, and garnets are also found in or about them, 

4. That the phosphorus is in the form of apatite 
(Ca,2PO,), and can to a great extent be separated by hand- 
picking. 

5. That ore sufficiently free from phosphorus for acid 

steel purposes is but a portion, say one-fifth, of the 
whole, 
6. That the deposits generally protrude at the surface 
of the mountains, where they are easily distinguishable 
from a considerable distance by their dark colour. The 
ore in sight, or traceable by the dip-needle, constitutes 
usually about 5 per cent. of the total surface area of the 
deposit. 

7. That the more elevated and more outlying portions 
of the deposits yield, as a rule, ore containing less iron 
and more impurities than the less elevated and more 
central portions; and that samples taken from the interior 
of the lodes give better analyses than those taken from 
near the surface. 

On this point Herr Gumeelius, of the Royal Swedish 
Geological Bureau, and a member of the Exploratory 
Commission, says, with respect to Gellivara: ‘‘The 
principal part of the ore, lying in the middle of the de- 
posit, may be considered free from phosphorus, and this 
rather at its present depth than nearer the surface.” Again, 
when referring to Kirunavara, he says: ‘* The highest 
peak shows most phosphorus. From the middle peaks 
the percentage decreases on both sides steadily till one 
gets ores almost pure. We are fairly entitled to presume 
that the percentage of phosphorus decreases with the 
depth. But one is not justified in drawing definite con- 
clusions on this point without actual quarrying.” 

Herr Dellvik, of the Royal Swedish Iron Board, 
another member of the Commission, says of Gellivara: 
‘*At one place where there is a shaft 18 ft. deep, the 
samples taken from the top contained .374 per cent. of 
phosphorus, and those drawn from the bottom only .031 
per cent. This interesting result leads to the opinion 
that apatite may everywhere diminish with depth of 
working.” 

Of Kirunavara the same authority says that ‘‘ he believes 
the whole mountain was at one time of uniform height ; 
but that the lower peaks have suffered from denudation, 
and that the ores taken from them represent the quality 
which is likely to be found at the same level in the 
higher peaks. Consequently the phosphorus will decrease 
with the depth explored.” 2 

Let me now remind you of my remark, that if any con- 
siderable deposits, similar to those we have been consider- 
ing, should ape on the west coast of Norway, such 
a discovery might have a still more important influence 
on the future of the iron and steel trades, especially those 
of Cleveland. For such ores, emanating from those 
always accessible fiords, should not cost more than 8s, 

r ton (exclusive of profit) delivered at Middlesbrough. 
They would be able to compete advantageously not only 
with Spanish ores, as the ores of Gellivara are already 
doing, but very probably also with native Cleveland ores 
in the manufacture of basic and also ordinary Cleveland 





pig iron. 





ets 


— one nap ere or — = 
SL ee ea ae ¥ ie : 


794 


ENGINEERING. 


[JuNE 15, 1894. 








But are there any such deposits on or near the Nor- 
wegian fiords ? That is a question which I do not think 
any one can conclusively answer at present. Many de- 
posits are known to exist, and some of them are of great 
extent. But no definite and systematic search has, so far 
as I know, ever been made. In various places where 
protruding ore has been found, concessions have been 
granted. But the native concessionaires generally lack 
the means to develop, or even to prove their properties. 
Unlike the Swedes, they are anxious enough for English- 
men to come with capital and skill to buy and work their 
concessions. But the enterprising capitalist naturally 
demands that the value of a mining property shall be 
proved to his satisfaction before he sinks good money in 
its acquisition. This the native concessionaire —— 
cannot do for want of funds; and so the mining wealt 
of Norway, with its unusual advantages of position, re- 
mains to this day, to a ‘em extent, undetermined and 
almost entirely unutilised. 

In the summer of 1891 I visited several magnetic iron 
ore deposits in the neighbourhood of Grimstad and 
Arendal, on the south coast of Norway. The ore seemed 
to lie in nearly vertical lodes or veins of very variable thick- 
ness. In former times several of them had been extensively 
worked, as testified by the pits, headings, heaps of bed 
rock and ore, and even remains of winding apparatus 
still to be seen. Many of these deposits have been 
partially or entirely exhausted, and are now full of water ; 
and I Leand it difficult to obtain even samples of ore 
in situ. Other deposits of similar character had not yet 
been worked at all, and were traceable only by occasional 
holes and by the indications of the dip-needle.* 

The samples of ore I collected yielded the following 
results on analysis : 

Tron ae see ... from 38.2 to 64.9 per cent. 

Phosphorus ___... «yy traces to 0.214 per cend. 

Silica : ae . 49 4.7 to 22.4 per cent. 
(See Table II., columns 8 to 12.) 


A considerable sum of money would have been required 
to develop those deposits which still contain ore, and to 
construct the necessary tramways and wharves. The 
quantity obtainable and the rate of output would scarcely 
have been sufficient to justify such expenditure, and my 
clients decided, on my advice, not to proceed further. 

Near Soggendal, between Christiansand and Stavanger, 
is the titaniferous iron ore deposit formerly worked by 
the Titanic Iron Company, Limited, but now inoperative. 
It is a mile and a half long and 60 to 70 yards thick (see 
Table II., column 13). There is a similar deposit near 
Ekersund, 3 miles long and 2 to 12 yards thick. 

To the north of Trondhjem is a vein of magnetite 
11 yards thick and of unknown length. The specimen 
on the table marked Trondhjem W. is from this deposit. 
I regret that I am unable to give an analysis. 

In June, 1893, I again visited the west coast of Norway, 


passing from Bergen to the Lofoten Islands and back to 
Stavanger. I explored one mountain situated alongside 
of a deep-water fiord somewhat further to the north of 
Trondbjem, in which magnetite ore was & regres at 


various points, and which I estimated to contain 
not less than 25 million tons, or enough for an exten- 
sive export trade for a couple of generations at least. 
Specimens of the ore, marked Trondhjem X., will be 
found on the table, and also two analyses (see Table IT., 
columns 14 and 15). These are not equal to what are 
obtained from Gellivara; but the only attempt at proving 
the deposit which has yet been made is a single pit about 
6 ft. deep. From the bottom of this the best specimen 
was taken, and the best analysis obtained. The other 
analysis is of samples taken from at or near the surface. 

This deposit has, so far as can be seen, all the outward 
characteristics of that of Gellivara. Its position is every- 
thing which could be desired for cheap working and 
exporting, and if sufficient enterprise and means were 
forthcoming to prove it thoroughly, it might come to 
fulfil very sanguine expectations. Several photographs, 
taken when visiting the locality last June, are on the 
table. 

Not far from this deposit is another of similar character, 
which I call Trondhjem Y. It is 16 miles long by 44 yards 
broad. Its depth is unknown. One end of the deposit 
is within 12 miles of a small seaport situated atthe head 
of a fiord. A, 

Samples taken from near the surface yielded the 
analyses shown in Table IT., column 16. The bed rocks 
are igneous and metamorphic, and generally similar to 
those of the Swedish deposits. 

Still farther to the north are other deposits of magnetic 
and specular ore, which I call Trondhjem Z. Specimens 
taken from them yielded 64 per cent. of iron, 0.02 to 0.09 
of phosphorus, and 0.01 to 0.3 of sulphur (see Table IT., 
column 17). 

In one of the Lofoten Islands I examined several de- 
tached deposits. The specimens I selected yielded on 
analysis 61 per cent. of iron and only traces of phosphorus; 
but they contained no less than 9.2 per cent. of titanic 
acid (see Table II., column 18). The deposits do not 
appear ever to have been worked, although within a 
quarter of a mile of a good havigable fiord. 

It will be noticed that titanic acid is a very common 
constituent of Scandinavian ores, and in very variable 

sxroportions. Consequently its influence in the blast 
homase is a matter of considerable importance if these 
ores are likely to be increasingly us The views of 
Herr Dellvik on the subject will no doubt be of in- 
terest. He says:t ‘‘As regards the percentage of 
titanic acid in an ore, it is as yet a moot point 
whether it ought to be considered a good or a bad 


* Journal of the Iron and Steel Institute, 1891, No. L., 
page 254. 
+ See Jron, January 14 and 21, 1887. 





element. It is certain that it does not communicate 
any impurity to the pig; on the other hand, it may be 
contended that although the titanium in the ore does not 
with smelting enter into the pig, but remains in the slag 
in an oxidised condition, it yet communicates to the iron 
an unusual degree of toughness, and causes sulphur, 
and possibly phosphorus also, to go into the slag. That 
which may be charged against the titanic acid is that it 
causes an increase of coal consumption in the furnaces.” 

Scandinavian magnetite ores, if used alone, have usually 
been found extremely difficult to smelt, and this has 
been supposed to be due to the influence of the titanic 
acid contained in them. But if, as Mr. C. Wood has 
pointed out, they be smelted, not alone, but in combina- 
tion with other and poorer ores, especially such as 
contain alumina, this refractoriness seems entirely to dis- 
. Certainly Messrs. Kupelwieser, Whitwell, and 
Walter Wood agree that they have met with no difficulty 
of that nature. 

This will be a matter of no small importance should 
Scandinavian ores come to be purchased at a cheap rate, 
and used in Cleveland in combination with native iron- 
stone for the manufacturing of basic and ordinary pig 
ivon, 

In the course of the discussion on the paper by Mr. 
ae read at Darlington, I called attention* 
to Sweden and Norway as possessing almost unlimited 
supplies of iron ore, and to the fact that these might prove 
of the utmost service to the iron and steel industry 
generally, and especially that of Great Britain, which is so 
well situated for importing them. My revered friend, Sir 
Lowthian Bell, who, I think, must have had in his mind 
the central and southern mining districts of Sweden only, 
then dissented from what he termed my “sanguine 
hopes.” I trust I have now succeeded in convincing him 
and you that the question is not one of hopes only, but also 
of accomplished facts—facts of great significance, and 
which we certainly cannot afford to ignore. 

I think also that we who are interested in the British 
iron, steel, and engineering trades ought to keep in our 
minds, more than we are accustomed to do, the pre- 
carious position we have placed ourselves in by depending 
so exclusively on one foreign country for steel-making 
ores. Twenty-five years ago, our ships, bridges, boilers, and 
railway tracks were made of iron derived almost en- 
tirely from British ores. Now almost all these are nade 
of steel derived from Spanish ores. What will happen if 
the Spanish Government lays a heavy export tax upon 
ore, or if the trade with that country be impeded by war, 
or even rumours of war, or by the exhaustion of the 
Bilbao deposits, is not pleasant to think of. At all 
events, we should be in an infinitely more sound and safe 
position if we had another string to our how, in the way 
of a well-established traffic in ores adapted for basic as 
well as for acid processes, with our friends and kinsmen 
the Norsemen of Scandinavia. 

In conclusion, I desire to acknowledge the obligation I 
feel under to various gentlemen who have given me valu- 
able assistance and information for the purposes of this 
paper. Among them are Messrs. C. EK. Miiller and Co., 
of Middlesbrough; Mr. Paul Kupelwieser, of Vienna; 
Mr. J. W. Pearse, of Mondorf; Mr. Jarvis, C.E., of 
Westminster ; Mr. William Whitwell, of Thornaby; Mr. 
Walter Wood, of Middlesbrough; Mr. William Barrett, 
of Brentwood ; Mr. E. Waterhouse, of London ; Messrs. 
Armstrong, Addison, and Co., of Sunderland ; Mr. W. 
Hawdon, of Middlesbrough ; and my son and partner, 
Mr. A. P. Head. 





CaNADIAN Paciric Rartway.—The ratio of the working 
expenses to the traffic receipts of the Canadian Pacific 
Railway stood last year at 63.07 per cent., as compared 
with 60.67 per cent. in 1892. The past year opened under 
discouraging circumstances. Heavy snowstorms, accom- 

nied by severe cold, rendered the working of the line 

ifficult and costly, while they also reduced traffic. Until 
towards the close of 1893, the directors hoped to recover 
the losses of the first quarter of the year, the crops having 
been nays! abundant along the company’s lines, but a 
remarkable fall in the price of wheat, and a slackening 
of commercial — upon the Pacific coast, occa- 
sioned during November and December a reduction of 
revenue as unexpected as it was unfortunate, 


EXTENSION OF Rattways IN Inp1A.—Sir Edward H. 
Carbutt, Bart., presided on Thursday, the 7th inst., at a 
meeting of the Engineering and Allied Trades Section of 
the London Chamber of Commerce to consider a report 
which had been aes by one of the members, Mr. 
William Shelford, M. Council Inst. C.E., as to what 
recommendations should be made to the Secretary of 
State for India with a view to such concessions being 
granted to private capitalists as would encourage invest- 
ments in Indian railways. Lieut-General Sir Andrew 
Clarke, G.C.M.G., C.B., C.I.E., and Mr. W. Duff Bruce, 
C.E., brought various suggestions before the meeting, 
and, after a long discussion, recommendations to the 
Council of the Chamber were agreed upon, the general 
opinion being that the rebate of 10 per cent. offered by 
the Government was not a just division of the inter- 
changed traffic, and would not attract capital to Indian 
railway ——. Mr. Fortescue Flannery, J.P., called 
attention to the unsatisfactory position of engineers and 
engine-room artificers in the Royal Navy, both with 
regard to status and pay, and a resolution urging the 
Council of the Chamber to bring the matter under the 
notice of the Admiralty was adopted. 





* Journal of the Iron and Steel Institute, 1893, No. II., 
page 15, 








MAXIMUM CONTEMPORARY ECONOMY 
OF THE STEAM ENGINE. 

THE accompanying abstract of the paper of Professor 
Thurston, presented to the American Society of Me- 
chanical Engineers at its last meeting, is given greater 
space than is usual, as representing what is claimed to 
be the performance of the “record-breaking” engine of 
the nineteenth century to date. The essential data, 
methods, and results of test are givenin sufficient com- 
pleteness to permit the reader to judge how carefully 
and precisely the work was done, and how thoroughly 
every important datum was checked by several observers, 
representing different interests, or, where a matter of 
computation from observed quantities, by various pro- 
cesses. It was considered by the writer of the paper 
that the work had been done with an accuracy never 
excelled, perhaps unequalled hitherto; the reported 
figures being — accurate to within a fraction of 
1 per cent. The three most important quantities sought 
were the weight of feed water per horse-power per hour, 
entering the boilers and passing to the engine as steam, 
the quality of that steam, and the quantity of jacket 
water. These values were all questioned in the course of 
the discussion, and their values as positively reasserted 
by the writer of the paper and his coadjutors in the 
work. The feed water measurement was made by 
the standard methods, “with all the usual well-known 
and common-sense methods” of insuring accuracy ; 
the observations were publicly taken by indepen- 
dent sets of observers; and the quantities reported 
correspond closely, although slightly better results 
are obtained, to those given by three other less formal 
trials of the same engine, and by those of trial of 
three other engines of the same pattern at Chicago, by a 
well-known firm—R. W. Hunt and Co.—whose business 
is that of inspectors and reporters on such work. The 
three other trials of the Milwaukee engines, of which the 
results are given in this paper, and the mean of the 
Chicago engine efliciencies, all fall close to 12 lb. of steam 
per horse-power per hour. The figures being corrected by 
moisture in the steam, and reduced to the dry steam, all 
fall under 12 lb., and the trial made in repetition, two 
weeks, nearly, after the Sibley College trial, gives the 
same figure as the former to a decimal, when thus reduced 
to a common basis. The quality of steam was found 
substantially the same by repeated trials also, and the 
writer of the paper considers that as accurate as any such 
determination ever was, or even with known means, can 
be to-day made. The question of jacket-water he con- 
sidered equally well settled by the accuracy and care of 
the method and manner of test, all the jacket and receiver 
condensation—both are included as jacket-water—having 
been separated, cooled to prevent loss by vaporisation, 
and accurately weighed. It further, as he states, corre- 
sponds closely to the quantities usual with engines of this 
make and pattern, which ordinarily range closely about 
10 per cent. ; and the exact figure is checked and sub- 
stantiated by the computation made from observations of 
its heating action on the feed water with which it is, in 
the usual operation of the engine, mixed. This latter figure 
is 9.16 per cent., as against the reported figure from the 
weighings, 9.25 per cent. of the total steam supplied. The 
‘* Hirn’s Analysis,” also, gives the opportunity of tracing 
the energy passed through the engine, from entrance to 
exit, and permits the assurance that no serious, or even 
sensible, error can exist in the essential reported figures. 
The author’s closure includes a large mass of substantiat- 
ing evidence from the engines tested, from others of 
similar character, and from a great variety of sources ; all 
of which may be read when the volume of the Transac- 
tions of the Society containing the paper is issued. 

The figure given for this case being thus taken as estab- 
lished, it constitutes the lowest record yet published. The 
best figures hitherto obtained for the triple-expansion 
engine are the results of Professor Schroeter’s, 12.7 lb. 
of steam per horse-power and per hour ; those reported 
for several of ‘he engines designed by Mr. Reynolds, 
which range f *. 12.7]b. to 11.9]b., and the contractor’s 
trial of the eng.ae here reported on 12.155 lb., uncorrected 
for moisture, or, allowing the same quality of steam as at 
the later trial, a shade under 121lb. The latest confirma- 
tory trial of this engine, April 7, gives 6696 lb. of feed 
water per hour, or for 573.87 horse-power, 11.667 lb. ; 
substantially the same figure as was obtained in the 
Sibley College trial, which were 11.678 lb. dry steam per 
horse-power and per hour. 


On THE MaxtmuM ConTEMPORARY EcoNOMY OF THE HIGH- 
PRESSURE MULTIPLE-EXPANSION STEAM ENGINE.* 
With a Comparison of Its Efficiency with that of Its Ideal 
Representative under Similar External Conditions. 

By Rosert H. Tuurston, Ithaca, N.Y., Member 
of the Society and Past President. 


The maximum contemporary economy of the steam 
engine of the time has now so nearly approached that 
computed efficiency of its ideal, dans Eade. repre- 
sentative, under similar external working conditions, that it 
has come to be admitted that the distance separating them, 
a consequence of the more or less unavoidable and irre- 
ducible wastes to which the former is subject, and from 
which the latter is free, although still growing less, is 
exceedingly difficult of further reduction. The closer the 
approximation of the real to the ideal, the more difficult 
is 1t to further improve the machine, and the more certain 
is it that any considerable and rapid gain is out of the 

uestion. We have, for a century, been constantl 
changing the conditions exterior to the machine, in suc 





* Presented at the New York meeting (December, 
1893) of the American Society of Mechanical Engineers, 
and forming part of vol, xv. of the Transactions, 
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manner as to raise the maximum efficiency of the ideal 
case as steadily higher and more difficult of attainment 
by the real engine; while we have as constantly and 
steadily reduced the defects of the latter in such manner 
as to make the approximation of the real to the ideal all 
the time closer, in spite of these obstructing circumstances. 
Perhaps the best view of these changing conditions and 
performances may be obtained by the observation of the 
continual gain exhibited in the history, since the days of 
Watt or of Newcomen, in the magnitude of the technically 
so-called ‘‘ duty ” of steam pumping engines. 

With improving thermo-dynamic conditions and de- 
creasing wastes in the engine, starting from the 5,000,000 
duty of the Savery engines still existing in the time of 
Watt, the 12,000,000 of Smeaton’s Newcomen engine of 
the same period, and the first figures of Watt, perhaps 
averaging 20,000,000 foot-pounds per bushel of fuel ; and 
tracing the improvement through the most flourishing 


Fig1. 











period of Watt’s work, when he attained about 30,000,000, 
and his final perfection of the later Cornish engines, 
which, still later, attained in ordinary operation 60,000,000 
to 80,000,000, we come to the period of successful intro- 
duction of the modern forms of the high-pressure 
multiple-expansion pumping engine, from 1860, giving 
duties ranging up to about 100,000,000 to 110,000,000, 
— to 120,000,000 in the succeeding generation and to 
ate. 

The improving thermo-dynamic conditions which have 
made these results possible have been, first, the gradual 
elevation of the steam pressure from 5 |b. per Fa ape 
inch in 1800, to 20 lb. in 1840, to 50 lb. at the middle of 
the century, 75 lb. a quarter of a century later, to 120 lb. 
and to 150 lb. and 175 lb. in contemporary stationary 
and marine practice, and even to above 15 atmospheres 
in some instances. The second, and no less essential 
element of this progress, has been the simultaneous rise 
in the ratio of expansion from the time of Watt to the 
present, and from unity in his earliest practice to four for 
the latest Cornish form of the Watt engine, to six and 














eight a generation ago, and to fifteen and even twent; 
and more in the latest multiple-expansion machines. 
terminal absolute pressure of about one-third of an at- 
mosphere probably represents the limit to which expan- 
sion has been successfully carried. A higher rather than 
a lower terminal pressure is usual in the best practice of 
the day. The third element of improvement has been 
the increase of speed of piston and of rotation ; although 
this has been less observable in steam pumping engines 
than in other types. Beginning with 200 ft. to 300 ft. 
per minute “7 of piston, the figure has gradually risen 
to 500 ft. and 600 ft. in later years, and to above 1000 ft. 
in many cases to-day. These three have been the essen- 
tial elements of improvement in the real engine; the 
latter supplementing the two others, which give thermo- 
dynamic gain. Improvements in design and construc- 
tion have completed the advances thus made possible. 
The culmination of this century of improvement, so far 


as the writer is at present informed, has been reached in 
the case to be here reported as illustrating the maxi- 
mum contemporary economy of the high-pressure mul- 
tiple-expansion steam pumping engine; which case is to 
be compared with the representative thermo-dynamic 
case; the purpose bein ti) to indicate what is the 
limit attained in this advance, up to date; (2) to show 
how far this limit is still removed from the corresponding 
limit of the pure thermo-dynamic case, and the location 
of the latter fimit ; and (3) the nature and extent of the 
wastes in the real case, the sum of which constitutes the 
difference between the real and the ideal cases. This 
latest and highest record of efficiency and duty, one 
which may very possibly long stand as the highest record 
—the passage of the date at which the quantity of steam 
used per hour and per horse-power below 12 lb. (5.5 kilo- 
gramies), constituting an important era in the history 
of the steam engine—is, on the customary American basis 
of 100 lb. of fuel, 143,306,470 Ly og tee On the old 
British basis of 112 Ib. (lL cwt.) it becomes 152,630,000, 
and on the proposed basis of 1000 lb. feed water con- 








verted into dry steam, and of 1,000,000 British thermal 
units, is 154,048,000 and 137,656,000 me . For 
kilogrammetres of work per kilogramme of fuel, the figure 
becomes 429,110. These figures, com with those of 
the preceding paragraph, will complete the record of 
rogress to date, and perhaps indicate practically the 
imit of advance for the nineteenth century in this de- 
partment of human achievement. Ib still leaves us a 
margin of nearly 20 per cent. between the ideal and the 
real case for further gain; the thermo-dynamic case, 
assuming similar pressures and ratio of expansion, de- 
manding nearly 10 lb, of steam per horse-power per hour, 
and giving a duty of close upon 175,000,000 on the first- 
named basis, and about 200,000,000 on the highest 
standard. The ideal and the real efficiencies correspond, 
respectively, to fuel consumptions of 1.1 1b. and 1.8 lb. 
per horse-power per hour, with good boilers. 

Our “‘ real case,” the Milwaukee pumping engine, built 
for that city by the E. P. Allis Co. from the designs of 
Mr. Reynolds, has been in operation since August, 1891, 
doing continuously so high a duty as to place it among the 
most remarkable constructions of its and time, and 
probably to make its performance the highest on record to 
date. It draws water from Lake Michigan, and forces it 
into the city mains under a head of about 160 ft., into a 
reservoir, from which other engines raise it into a still 
higher level, so far as needed for consumption at greater 
elevations. The engine here under consideration is at 
the North Point Station, at the level of the lake, very 
nearly —-a triple- expansion engine built to raise 
18,000,000 gallons per day of twenty-four hours, and 
guaranteed by its builders to perform a duty of not less 
than 125,000,000 per 1000 lb. of dry steam. 

The history of the work is briefly as follows: The 
attention of the writer was first called to this remarkable 
case by Mr. E. D. Leavitt, who, in December, 1892, re- 
ported its performance as 12.17 lb. of water per horse- 
power per hour, and suggested obtaining from its designer 
and builders the facts relating to the plant, with a view 
to publication in the interests of science and of the profes- 
sion. Acting at once upon this suggestion, the writer 
secured permission from the City Engineer’s office, and 
from the builders and the designers of the engine, to make 
a special duty trial of the machine, in the interests of all 
concerned and of the a especially. The trial was 
to be made by the Sibley College staff, as a part of the 
year’s work of the Department of Experimental Engi- 
neering, with every facility that either the proprietors, 
the builders, or Cornell University and Sibley College 
could furnish. The results were to be worked up in the 
Sibley College laboratories, reported by the college to the 
designers, builders, and users of the engine, and pub- 
lished as soon as practicable by the writer, acting for the 
parties interested. 

The Milwaukee engine was designed by Mr. Irving 
Reynolds, under the general supervision of the superin- 
tendent of the Allis Works, Mr. Edwin Reynolds. The 
pumping station and a perspective view of the engine 
are presented in Fig. 1. Its general construction is as 
follows : 

The engine is of the vertical triple-expansion type, 
with steam cylinders and parts aon the bedplate 
arranged somewhat similar to those of the modern 
marine engine.* The capacity of the engine is 18,000,000 
gallons in twenty-four Goons raised 160 ft., and the 
speed is 20 revolutions per minute, or 200 ft. piston 
speed. The cylinders are three in number, one high- 
pressure, 28 in. in diameter, one intermediate, 48 in., 
and one low-pressure, 74 in. in diameter, all having 
a stroke of 60in. The cylinders are mounted on cast- 
iron A-frames, which rest on heavy bedplates carry- 
ing the main shaft journals. The cylinders are steam- 
jacketed, having the working barrels inserted as sepa- 
rate pieces. The steam and exhaust valves are located 
se the cylinder heads, their chests thus jacketing the 
atter. 

Steam is supplied by a battery of five horizontal tubular 
externally fired boilers, with ordinary brick setting. Four 
boilers are ordinarily used, though three are ample for 
supplying this engine, four ey | supplying steam for an 
additional 12,000,000 engine in the same building. The 
boilers are 66 in. in diameter by 18 ft. long, each contain- 
ing fifty-five 4-in. tubes, and having about 1200 square 
feet of heating surface. The boilers have steam domes 
32 in. in diameter by 48 in. high, but have no mud-drums, 
The boilers are fed by a paleuned pipe extending the 
whole length of the boiler above the tubes, and just below 
the surface of the water. 

The contractor’s trials of this triple-expansion engine 
were made in July, 1892, by Messrs. Benzenberg and 
Lewis—the first to determine the capacity of the engine, 
the second to secure a record of its maximum economy. 
The data and results for these trials, as supplied the writer, 
are on the next page. No determination of the quality 
of the steam was made ; but it was undoubtedly substan- 
tially the same as in the Sibley College trial, to be de- 
scribed later. It is also very possible that the small leak 
discovered on the latter occasion then existed, and this 
may possibly account for a part, if not all, of the 3 per 
cent. difference in duty observed between the two cases. 
The longer working of the engine also reduced its friction 
somewhat, and this will account for some gain of duty, 
as, on the last trial, the machine exhibited an exception- 
ally excellent mechanical efficiency. That the latter con- 
dition has had a sensible influence is further indicated by 
the fact that on starting the engine at the beginning, 
with its full load, it was found that it could only work 
for a time, and until its bearings were smoothed up con- 
siderably, when prime steam was turned into the inter- 
mediate cylinder, to help the engine by thus increasing 


* See also Thurston’s ‘‘ Manual of the Steam Engine,” 
vol. i., page 176. 
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ite power. The duty obtained during these tests, as a 
maximum, is, however, but about 1} per cent. less than 
that attained during the Sibley College trials, and its 
designers think it very possible to still further improve 
its performance somewhat by some slight changes and 
refinements of construction and operation. The following 
are the figures officially reported, and he which the 
epgine was accepted by the city of Milwaukee. Its 
regular work began August 23, 1891. 

It was the outcome of this trial, as reported to the 
writer, which led to the later and more remarkable work 
which is the subject of this paper. 


Contractor’s Trials, Triple-Expansicn Pumping Engine. 
9) 


July 12,13. July 20. 
24 


29,524 
20.503 


125.23 
13.75 
29.83 

1.10 


Date of trial ... Ss 
Duration ae ... hours 
Total revolutions of engine 
Revolutions per minute . 
Average steam pressure by 
gauge oe 3 
Average vacuum 
by gauge ins : 
Average first receiver pres- 
sure by gauge bom sae 
Average second receiver 


29,566 
20.532 


125.8 
13 794 
28.17 

0.406 


pressure 





pressure by gauge... 


Barometer in. 27.99 


: 


im 

















Feed water per delivered horse- 
power per hour ... ue ue 
Feed water per indicated horse- 
power per hour ... oo a 
British thermal units per de- 
livered horse-power per minute 
British thermal units per indicated 
horse-power per minute oes 223.7 
Indicated horse-power per square 
foot of upper grate (H. furnace) 12.82 
Heating surface per indicated 
horse-power se oF 4.35 
Foot-pounds per 1000 lb. of feed- 
water (contract basis) . 148, 958,000 
134,643,030 
118,022, 900 
128, 852,500 


15.267 
12 13* 
244.6 


Foot-pounds per 1,000,000 British 
thermal units... i 5 
Foot-pounds per 100 lb. of bitu- 
minous coal she = ine 
Foot-pounds per 100 lb. of com- 
bustible... es ais ay 


The comparatively low duty per 100 lb. of coal is due 
mainly to the grade of fuel, but is partly owing to the 
fact that only four boilers out of nine were in use, thus 
making the evaporation per square foot of heating sur- 
face too high for the best results. These figures are re- 

roduced here, not simply as of striking importance and 
interest, but also as showing the certainty that the still 


Four boilers in use. 
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gc 


Total head of water pumped 
against os i 5 
Average temperature of feed 
water .. deg. Fahr. 
Total coal burned (anthra- 
cite egg) 
Total ashes = ee 
Per cent. of ashes and refuse 
Actual evaporation per 
pound of coal ve ves 
Equivalent evaporation from 
and at 212 deg. a 
Coal per square foot of grate 
per hour... ass - 
Total number of gallons 
pumped by plunger dis- 
placement ... ahs * 
Average indicated horse- 
power a se 1% 
Total weight of feed-water... 
Feed water per indicated 
horse-power per hour _... 
Coal per indicated horse- 
power perhour ... es 
Duty per 100 lb. of coal 
burned ses . ft.-Ib, 
Duty on supposition that 
evaporation was 10, 27 from 
and at 212 deg... ft.-Ib. 
Duty as above coal if con- 
taining 3 per cent. water... 


153.56 
130 
18,700 

2,690 
14.385 
8.76 
9.91 


132.2 
19,900 
3,187 
16.6 
8.758 
9.89 


7.5 


18,528, 657 


557.029 576.449 


168,163 

12,155 

1.387 
126,865,240 


182,950,524 
136,900,000 


That this exceptional duty is not the result of acci- 
dental and fortunate concurrence of favourable conditions 
is proven by the fact that several other engines of similar 
design have closely approximated these figures. Thus 
the trial of the three Chicago engines, by Messrs, R. W. 
Hunt and Co., has since given the following :* 


Results of Contractor’s Trial of Chicago Pumping Engines, 
July, 1893. 


Aggregate delivered horse-power 
Mechanical Mee f a se 
Aggregate indicated horse-power 


1031.47 
0.9143 
1128.15 














ls 


more remarkable figures here to be presented have been 
repeatedly approximated, and that there was, before- 
hand, no inherent improbability of their attainment. 

The preparations for and method of test were as nearly 
as practicable in accordance with the plan indorsed by a 
committee of the American Society of Mechanical Engi- 
neers, and as follows : 

The arrangement of the plant for test is shown in Fig. 3. 
Indicator diagrams were taken every fifteen minutes. 
Temperatures of feed water, discharge jacket water, 
external air, engine-room, and flue gases were taken. The 
total consumption of water is obtained by measurement 
of the feed water supplied the boilers. This was taken 
from the hot-well of another engine, and the condensed 
steam from the engine under test was, during the trial 
discharged into the overflow and wasted. The steam used 
to supply the jacket was measured by receiving the over- 
flow from the jacket traps into weighing tank No. 3, and 
was returned to the boilers as a portion of the feed 
water. 

During the test two observers, one of whom was sup- 
plied by the builders of the engine, the other by the 
party from Cornell University, kept independent logs of 
the water supplied to the boilers, 

The coal burned was ‘ Pocahontas,” a soft black coal, 
uniform in character, and very high in fixed carbon, and 
possessed wonderfully little ash. The coal was damp, 
and, on drying forty-eight hours over the boilers, a reduc- 
tion in weight of 5.2 per cent. occurred. This coal 
showed 3.62 per cent. of moisture after reaching Sibley 
College. During the test the quantity of ash under the 
grates was less than 1 per cent. The analysis showed 
1.47 per cent. of ash; the discrepancy probably being due 
to ash drawn into the chimney by the draught ; the total 
difference being less than 80 lb. for the whole test. A 
coal calorimeter gave results thus: Trial No. 1, 14,276 
British thermal units; Trial No. 2, 14,182 British 
thermal units; average, 14,232 British thermal units. 
The evaporation per pound of dry coal was 9.4 lb. 
under ~ actual conditions of the test, which was 
equivalent to an evaporation of 10.72 lb. from and at 
212deg. Fahr. This is a low evaporation, considering 
the character of the coal, and no doubt largely accounted 
for by the small amount of coal consumed per square foot 








* Report to City Engineer of Chicago, July 5, 1893. 


* No correction for moisture. 





of i this being 7.15 lb., equivalent to 6.76 lb. of dry 
coal. 
(To be continued.) 





LAUNCHES AND TRIAL TRIPS, 

On the 5th inst. there was launched from the yard of 
Earle’s Shipbuilding and Engineering Company, Hull, the 
twin-screw steel yacht Zoraide, of about 550 tons yacht 
measurement, which has been built to the order of Mr, 
T. J. Waller, of Baynard’s Park, Horsham, the dimen- 
sions being as follows: Length on load line, 162 ft. ; 
breadth moulded, 27 ft.; and depth moulded, 17 ft. 6 in. 
She is built to Lloyd’s rules for the highest class in the 
yacht register, and the scantlings are in many respects 
considerably in excess of the class. The vessel has a square 
stern and curved stem, with handsome figure-head, a flush 
upper deck and top-gallant forecastle, and a complete 
lower deck forward and aft of the engines and boilers. 
On the upper deck is a range of deckhouses containing a 
drawing-room, vestibule and entrance to sleeping cabins, 
dining-room, pantry, — engine and boiler casings, 
and captain’s room. The space on the lower deck aft is 
fitted up with the owner’s sleeping cabins, bathrooms, &c., 
as also is the after part of the forward ’tween-decks. The 
passages, vestibules, dining-room, and drawing-room are 
all panelled in solid oak and polished ; and the officers’ and 
crew’s quarters are comfortably furnished in the forward 
*tween-decks, A water-ballast tank is fitted aft for 
trimming purposes. The ship is to be rigged as a fore- 
and-aft schooner, with two pole masts, and is steered 
amidships, as well as from aft, by powerful hand gears, a 
steam windlass with rs ae being provided for lifting 
the anchor. The Zoraide will be fitted by the builders 
with two sets of their triple-expansion three- crank 
engines, actuating two bronze propellers, and steam will 
be supplied from two steel boilers of large size, to work 
at 175 lb. pressure. The model is designed for general 
cruising, and the vessel is constructed under the superin- 
tendence of Mr. St. Clare J. Byrne, of Liverpool. The 
launching ceremony was performed in the presence of 
several friends, the christening being gracefully done by 
Miss Waller. 


The Campbeltown Shipbuilding Company’s steamer 
Eira, of 790 tons net register and 2000 tons deadweight, 
recently launched from their yard at Campbeltown 
(Clyde), made her trial trip on the 5th inst., when an 
average speed of 11 knots was attained. The Kira is a 
steel screw steamer of the part-awning deck type, designed 
to carry 2000 tons deadweight on 16 ft. 8 in. draught, and 
has been supplied with a set of tri gg geen engines 
by Messrs. Kincaid and Co., Greenock. The owners are 
Messrs. Lewis and Co., Aberdovey. 


The s.s. Larch, belonging to Messrs. Crosby, Magee, 
and Co., of West Hartlepool, has for some weeks been 
undergoing a very thorough and extensive overhaul and 
rearrangement of her machinery and boilers at the 
Central Engine Works of Messrs. Wm. Gray and Co., 
Limited, and on the 5th inst. went on her trial trip in the 
bay. The alteration consists of supplying a new main 
boiler, working at 150 lb. pressure per square inch, and 
fitting the main engines with two new cylinders of new 
proportions, adapted to utilise the higher boiler pressure 
without involving the necessity for a new crankshaft or 
other main working parts. The engines ran well, giving 
no trouble, and, at a speed of 70 revolutions per minute, 
drove the an § at the rate of 10 knots per hour. The 
saving in coal consumption is expected to be very con- 
siderable, and to fully justify the expenditure. 


Messrs. Charles Connell and Co., Whiteinch, Glasgow, 
launched on the 6th inst. a steel screw steamer named 
Knight Bachelor, for Messrs. Greenshields, Cowie, and 
Co., Liverpool. The dimensions of the vessel are: 
Length between perpendiculars, 450 ft.; breadth, 
moulded, 52 ft. ; depth, moulded, 34 ft. ; with a gross ton- 
nage of about 6550 tons, and deadweight carrying capa- 
city of over 9000 tons. There are seven water-tight bulk- 
heads, all extending to the upper deck, and with water- 
tight doors ; while she is built with cellular double bottom 
right fore and aft, with transverse divisions, forming six 
separate compartments for water ballast ; also high tank 
abaft engine bulkhead of large capacity, the total amount 
of water being about 2200 tons. The engines and boilers 
have been made by Messrs. Dunsmuir and Jackson, 
Govan. The engines are of the direct-acting three- 
cylinder consecutive expansion type, the high-pressure 
cylinder being 29 in. in diameter, intermediate 47 in., and 
low-pressure 76 in., with 51 in. stroke of piston. The 
boilers are two in number, multitubular, with circular 
shells 15 ft. mean diameter and 17 ft. 6 in. mean length, 
each having six furnaces, and constructed to bear a con- 
stant working pressure of 1751b, An auxiliary boiler of 
large size is also fitted for winch purposes, &c. 

A steel screw steamer, built to the order of Captain 
Paterson, Oban, and intended to cruise in the West 
Highlands, was launched from the yard of Messrs. 
M‘Intyre and Co., Kelliebank, Alloa, on the 7th inst. 
The vessel was named Princess Louise. The dimensions 
of the steamer are: Length, 80 ft. ; depth, 8 ft. ; beam, 
15 ft. The engines (supplied by Messrs. Hutson and Son, 
Glasgow) are of the compound surface-condensing type. 
The boiler is 7 ft. 6in. in diameter and7 ft. 6 in. long, 
with a pressure of 120 lb. to the square inch. 


* It is important to note that, notwithstanding the ex- 
traordinary character of this fuel, the evaporation was 
not at all exceptional, and the engine gained nothing by 
its use over what should have been anticipated with any 
really good coal, 
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CompitzeD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Bale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the gr pe se of @ complete 

ification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
advertisement of the pt of a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


12,857. J. C. Richardson, London. Tanks for the 
Electrical Decomposition of Chloride of Sodium 
or Potassium in Solution. (2 Figs.) June 30, 1893,— 
This invention relates to electrical decomposing apparatus, in 
which there is no diapbragm between the electrodes to prevent 
re-combination of the products of decomposi'ion, this being pre- 
vented by the employment of a substance which acts chemically 
to absorb and remove the cause of the re-combination. Hori- 








zontally between the electrod<s is a screen b of material unin- 
fluenced by the action of the decompositior. These strips are 
supported on ledges in the tank, and are placed so as to over- 
lap one another, like the slats of a venetian blind, with spaces, 
however, between them, so as not to obstruct the passage of the 
current between the electrodes. This screen is quite sufficient to 
prevent any downward pressure of the chlorine, or other source 
cidisturbance which is liable to bring the products of decomposi- 
ion into too close proximity in the tank. (Accepted May 9, 1894). 


10,993. G. Sciama, Paris. Electric Search Light. 
{9 Figs.] June 5, 1893.—This invention relates to electric search 
light apparatus, capable of being manipulated electrically from a 
distance or directly by hand, and comprises the optical part; 
the operative mechanism ; means for distributing the electric 
current ; and the lamp. The cables being attached to the ter- 
minals, the main current passes directly to the carbons, the elec- 
tric motor and the relay being placed in shunts. When the 
carbons cease to touch each other, the tension is at a maxi- 
mum, the relay attracts its armature, thereby establishing the 
current through the motor by breaking the short circuit of its 
armature, which then revolves and brings the carbons together 
until they touch, but the tension having then become very weak, 
the relay immediately ceases to attract its armature, which falls 
back on the contact, thus short-circuiting the armature of the 
motor. At the same moment the spring of the barrel h! acts in 
the contrary direction to the motion of the motor, separates the 











ae 


carbons, and lights them, at the same time that the tension in- 
creases up to 46 volts, the relay being adjusted to attract at 
above 46 volts. Consequently at the smallest increase of tension 
the relay comes into action, causes the motor to revolve and 
feed up the carbons a little, and then immediately afterwards the 
relay lets go its armature, thereby stopping the motor, at the 
same time that the spring barrel, which tends to separate the 
carbons, comes into action. There is thus a continuous play to 
and fro of the carbons, which is scarcely visible at the luminoug 
centre, whilst the motor oscillates slightly to and fro. Imme- 
diately the lamp is extinguished by the breaking of the current, 
the spring barrel separates the carbons to the extent of a tooth 
of the ratchet-toothed rack of the carrier. When the carbons 
are to be renewed, the negative carrier is moyed up to a stop 
by pressing on a knob of the detent spring i and so releases the 
carriers. Another stop limits the motion in the direction of their 
approach. (Accepted May 9, 1894). 


3210. S. W. Maquay,London. Primary Batteries, 
[5 Figs.) February 13, 1893.—This invention relates to primary 
batteries and their application to miners’ lamps. The carbons a 
are of angular form in section, and the zincs } in the’form of discs 
carried by rodsc attached to a frame d, these rods passing through 
stuffing-boxes ¢ carried by a plate f having a sheet rubber face f!, 
the object being to prevent the liquid escaping when the battery 





is reversed. The discs } are so arranged that when the battery is 
in action they are just under the surface of the solution, which is 
the point where the liquid is most active. For the purpose of 
operating this frame from the outside, a stud A passing through 
the cover ¢ is employed, the shank carrying a disc j having three 
lugs on its edge which pass under projections arranged around a 
central opening in the framed. By dropping this disc j into the 
opening and turning it partly around, it engages with the projec- 
tions, and the frame may be raised and lowered by means of the 
stud, thus affording a means of turning on and off thelight. By 
releasing the disc j from the frame, the opening left in the latter 


d arranged to sever the sheet as it passes between the rolls into 

lates, ci ferentia tting edges e being also provided near 
the ends of the rolls, which, as the sheet passes between them, 
trim the edges which are at right angles to those severed by the 
cutters d. Strengthening ribs may be formed on the plates by 
making gaps in the serrations. Each plate as it passes from 











enables a tool to be passed through it for the purpose of reaching 
the nut &. This nut screws upon the rod x! secured in the centre 
of the battery, and serves to secure the plate / which closes the 
cells. The nut kis arranged so that while it may be released from 
the rod k' it need not be wholly removed from it. Means are pro- 
vided for the escape of gas from the solution, and this is done by 




















a tube oin the plate f for each cell. To avoid danger, receptacles 
p are placed over the tubes 0 and are provided with a small per- 
foration, the receptacle holding the liquid if any escapes from the 
tube o when the battery is tilted, and allowing it to run back into 
the cell when the battery is held vertically again. The rods c are 
of metal, but cased with vulcanite to prevent their corroding, 
the metal portion being in contact with a metal ring insulated 
from the frame d, as is also the metal portion of the rod passing 
through the frame. To the metal ring r is soldered a short piece 
of spring s which makes contact with the metal stuffing-box e. 
The zinc of one cell is connected through the stuffing-box e with 
the carbon of the other next in order, these connections being 
made by metal strips, the carbon of the last cell being in connec- 
tion with the spring strip t, while the zinc of the first cell is in 
connection with the strip t!. Each of these strips makes a spring 
contact with studs in the case of the battery, these studs forming 
the lamp terminals. (Accepted December 13, 1893). 


12,850. F. A. Brocq, Paris. Counter of Electricity. 
(8 Figs.] June 30, 1893.— This invention has for its object to 
provide an electricity counter. The counter consists of a vessel 
made in two cylindrical parts A, Al of different diameter, con- 
taining a float B balanced in liquid contained in the vessel. 
Through this float passes a tube C, having at its lower end a 
magnetic core D. On the narrowed part Al of the cylindrical 
vessel are wound two coils, the upper one E of large wire tra- 
versed by the current to be measured, the lower F of fine wire 
traversed at proper times by a shunt current between the ter- 
minals of the circuit. A wire H soldered in the upper gripper d 
is stretched by a put at the lower end of the axis of the vessel 
A, A!, and serves as guide to the whole movable system, consisting 
of the float Band core D. The float B has at its bottom a pro- 
jecting flange G, on which is laid free an annular valve s of thin 
metal retained by pins / projecting above it. At the top of the 
float a small cap his screwed on the tube C, on which rests the 
soft iron button I, which is also guided by the wire H. This 


























button I has a stem & terminating in a collar p, and when the 
float reaches the extreme of its ascenf the button cants the 
magnet J which is pivoted at a. The magnet J carries six metal 
blades *, which can make contact at b with contact keys ¢ of the 
six contacts K1 to send a shunt current through the coil F. At 
the lower part of the apparatus below the core D there is a 
palet M having an arm N carrying a pawl to act upon the 
ratchet- wheel which drives the clockwork O. The apparatus is quite 
closed in, the movements being made magnetically through the 
walls. Itis fixed against a piece of wood Z, which can be hung 
onawall. The its 1, 2 are the ends of the coil FE, and receive, 
the one a wire of the station, the other the wire of a subscriber, 
and the double post 3, the two other conductors. The coil F and 
the interrupter K, K' are in shunt between 1 and 3, 3. The com- 
plete counter is entirely closed and sealed, and does not require 
to be opened to be put inplace, which allowsstamping. A plate Q, 
which can turn round R (Fig. 2), and can be leaded at Q, covers 
at once the posts and the fixing screw. The counter once placed 
is protected by a lead seal. (Accepted May 9, 1894). 


10,042. F. King, London. Grids, &c., for Secon- 
dary Batteries. [9 Figs.) May 19, 1893.-—This invention has 
for its object the manufacture of grids or supports for secondary 
batteries. Ais astrong cast-iron frame in which are mounted 
two pair of rolls B,C. The rolls B are plain cylinders, between 
which the metal sheet is fed, and from which it passes through a 
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between the rolls tilts into and slides down a shoot, and may have 
the ribs on it turned over by beading lips h. Rings are placed in 
position on the centre part of the rolls. The ends C are also ccn- 
nected to the centre part by bolts passed through them ard 
through holes in discs and secured by nuts. The rolls C form 
1808) complete plates at each revolution. (Accepted April 18, 


11,334. J. 8. Raworth, London. Electric Gene- 
rators. [4 Figs.) June 9, 1893.—-The objet of this invention 
is to provide means for regulating the electromotive forces pro- 
duced by electric generators. The solenoid a is fixed to the sup- 
port b in proximity to the engine governor c, and has its movat le 
cores d connected by a rod ¢ and link with one arm of a lever, the 











other arm of which serves to resist the rise of the governor balls, 
and in this way regulate the action of the governor. The solenoid 
is placed in an electric circuit in which is inclosed a rheostat, by 
which the action of the solenoid can be varied to control the 
governor, and consequently the electromotive force of the gene- 
rator driven by it. (Accepted April 18, 1894). 


GUNS, &c, 


6815. H. H. Lake, London (J. B. G. A. Canet, Paris, 
France). Breech Mechanism for Ordnance. (22 Figs.) 
April 5, 1894.—This invention relates to breech mechanism for 
guns, and consists of a spherical breech block fitted in a chamber 
behind the breech of a gun, and having an aperture extending 
through it in such a direction that by turning the block on an 
axis transverse to the bore it opens or closes the breech. The 





block is constructed so that a cartridge inserted through the aper- 
ture into the gun can be forced home by the surface of the block 
in turning it to close the breech. The shaft is provided with a 
side handle adapted to be operated by hand. For working the 
handle automatically, means are provided connected to the gun 
carriage so as to time the opening and closing of the breech, and 





= D to between the rolls C which finish the plate. These rolls 
are provided with circumferential serrations c, and with knives 


insertion of a cartridge. A rivg is connected tothe breech by 
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ecrew threads for keeping the block in its chamber. The extractor 
is forked, and is pivoted at its lower part on a horizontal axis M, 
carried by a longitudinally sliding piece P, which is guided in two 
channels Q, R formedin the gun. The sliding piece is actuated 
by acam §, carried in the block, and controlled by a spring T. By 
the action of the cam upon the sliding "4 the cartridge case is 
loosened, and then the extractor moves k with the case until 
the two parts 8, P are out of contact. (Accepted May 9, 1894). 


6228. J. Conner, F. W. Barker, and J. T. Moore, 
New York. Guns. (7 Figs.) March 28, 1894.—This inven- 
tion relates to hammerless breech-loading guns, and comprises 
a striker D pivoted to the forging, one for each barrel, and pro- 
vided with a forward extending arm d acted on by a main sprin; 
D!, The lock chamber has a slot in its top in which is dis 
a loose sliding push-pin / between the barrel and the main spring, 
these pins being operated by pressure of the barrel when closing 
to set the main spring to tension. The = Jf is provided 
at its lower end with a stop for holding it within the lock chamber. 
The barrel is detachable, and is provided with a lug, on opposite 
sides of which are abutments engaged by a forked slide-bolt, a 
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spring being provided for pressing the latter forward, thus pro- 
ducing an auxiliary locking of the barrels. The top lever I is pro- 
vided with a spindle on which is a cam adapted to move the slide- 
bolt backward, thus releasIng the locking device. Means are pro- 
vided for withdrawing the slide-bolt from the lug. The safety de- 
vice for the strikers is composed of a (J-shaped piece K operated 
by a push-bar having a thumb-piece K2 at its rear end, and pivoted 
and spring-actuated safety catches G engaged or released by the 
U-shaped piece so as to be released from or applied to the strikers. 
This safety device is actuated by the slide-bolt, 80 as to be set in 
position for engaging the strikers when they are moved in cocked 
position. (Accepted May 9, 1894). 


STEAM ENGINES AND BOILERS. 


7302. W. Schmidt, Wilhelmshohe, Cassel, Ger- 
many. Steam Engines. (6 Figs.) April! 10, 1893.—This in- 
vention relates to high-pressure steam engines. The steam enters 
the valve-box through a pipe b, and flows first into the annular 
channel ¢, from which it is led into one of the cylinders according 
to the position of the inlet valve m. The position of this valve 
is such that the two annular channels cl, c2 above and below the 
channel ¢ are closed. If now the channel cl belongs to the left- 
hand cylinder and c? to the right-hand one, and if both the valves 


Fig) 


PARRENAEIT 





m, m! are lowered, so that the former channel comes into com- 
munication with the inner ce of the valve m!, the fresh steam 
will then s the contracted central part of the valve m and enter 
the right-hand cylinder through the channel c2, whilst the steam 
escaping out of the left-hand cylinder through cl flows partly 
through the shorter hollow outlet valve ml, and party Goong 
the hollow inlet valve m, so that this latter is cooled. e whole 
inner surface of the valve m is washed by the cooler waste steam, 
and only a small part of the outer surface is touched by the 
superheated steam. (Accepted April 18, 1894). 

10,430. W.G. Wrench, Glasgow. Reducing Valves. 
(3 Figs.) May 27, 1893.—This invention consists of two cylin- 
ders A, B of differentiated areas formed on and open to the steam 


ipe, each cylinder being fitted with a plunger the end of which 
gE exposed to the steam Leng and which are directly connected 
together by means of a beam lever E. Steam is first admitted to 





the small cylinder A at full pressure, and on its way towards 
the discharge orifice F is also free to act on the piston of the 
larger cylinder. The larger piston D by its lever connection 
with the smaller one C admits or cuts off its own steam supply 
to just what it requires, and converts its cylinder into either an 
expanding or contracting chamber, whose capacity accommodates 
itself to the volume at the reduced pressure required. The pistons 
are formed with projecting lips I, J extending toward and travers- 
ing = ‘weg ports, 80 as to act asslide valves. (Accepted April 


9500. A. Denny and G. R. Brace, Dumbarton, 
5 Furnaces of Boilers. [7 Figs.) May 12, 1893.—This 
invention has for its object the construction of apparatus for col- 
lecting and withdrawing solid particles from the fire gases from 
furnaces of boilers. The casing A is circular, and its lower 
end conical, and is is fitted internally with a number of vanes 
D arranged spirally. A plate with a ber of openings is 
fitted at the bottom of the casing, to which is attached a 











receiver E, with a door at its lower end. The fire gases from 
the furnaces enter the casing A through openings G at the 
top, these openings being arranged to impart a rotary motion 
to the fire gases, and the solid particles are separated out 
and guided down by the vanes through the openings in the plate 
at the bottom of the casing into the receiver. The fire gases, thus 
freed from the soot, pass up the chimney which is connected 
with the top of the casing. (Accepted April 18, 1894). 


8247. M. J. Wayne, Prittlewell, Essex. Engine 
Indicators. (25 Figs.|] April 24, 1893.—This invention relates 
to indicators in which a small reciprocating rotary motor is 
used to give motion to the diagram tracing point. A cylinder 
is provided with two inlet ports, two fixed abutments, two 
outlets, and a double piston. Two passages communicate with 
inlets, but are separated from each other by a solid part, 
giving support to the cylinder between the ports. A =e in- 
closes the outlet ports, and is provided with an outlet at the lower 
end and a cylindrically coiled reaction spring c surrounding the 
piston axis, and adjustably connected at one end with it, and at 
the other end with a plate guided by fixed pins. The diagram 
tracer ¢ is fixed on one end of the piston axis, a pivoted bracket 
g carrying guides g' in which a paper-carrying slide / works. 
Segmentally curved jaws f! and spring jaws f2 are fixed to the 








slide, and a narrow segmentally curved table 92 supports the 
record paper, means being provided for connecting the slide f to a 
moving “ee of the engine. A finger-piece is fixed to the bracket 
g, another finger-piece being fixed to the indicator frame B, 
a spring acting to keep the record paper out of contact with 
the tracer e except when the ee are pressed towards 
each other. A drum is provided having a hollow axis, and is 
carried by a hollow spindle, a coiled spring in the spindle being 
connected at the upper end with the hollow axis, and adjustably 
connected at the lower end with the hollow spindle. Two cords 
t and J pass round the drum, the former being connected at one 
end to one end of the slide /, and at the other toa moving part of 
the engine, the latter being connected at one end to the opposite 
end of the slide f, and at the other to the drum. Means are pro- 
ny for limiting the action of the piston. (Accepted April 18, 
1894 


MISCELLANEOUS. 


4978. R. L. Schopper, Leipzig, Germany. Looms. 
{3 Figs.] March 9, 1894.—This invention relates to means for 
counting the number of picks in power looms, and the object is to 
give the number of the throws of the shuttle by recording the 
number of the revolutions of the picking eccentric shaft. A series 
of independently ted and disconnected number wheels are 
provided, a series of studs being arranged concentrically around 
the side face of each whee!, and projecting from it. A long arm 
is mounted at right angles on the shaft of eachnumber wheel, and 
is adapted to engage once in each revolution with the projecting 
pins on the next adjacent number wheel which lie in the path of 
travel of the arm, the counting being thus effected. (Accepted 
April 18, 1894). 


E. G. pohrend, ater, Germany. Utilis- 
ing Heat for Producing otive Power, &c. 
{5 Figs.) April 28, 1893.—This invention relates to means for 
utilising heat for the production of motive power and for refri- 
erating, and consists of a counter-current evaporator compris- 
ng a cluster of pipes a adapted to be filled with saturated vapours 
of a liquid having a low boiling point, the initial and terminal of 
the cluster being respectively connected with the exhaust m and 
supply n of the motor. Back pressure valves are interposed in 
the cluster and divide it into compartments 1 to 7, and pumps C 
are provided for pumping the liquid from one compartment into 
the adjoining one which is at higher tension. A heating agent is 
caused to flow about the pipes in opposite direction to that of 








the salinated vapours. The clusters of pipes are separately 
arranged in receptacles which are connected by cocks and pipes 






































toa common pipe for causing the heating agent to flow about the 
aad the whole set of receptacles. (Accepted April 18, 


10,665. A. B. Brown, Edinburgh. Pumping Appa- 
ratus for Mines. (5 Figs.) May 31, 1893.—This invention re- 
lates to mine pumping apparatus. In the underground pumps 
two differential plungers A1, A2 work each in two barrels B! B?, 
B3 B4, one, B! B%, being of half the effective capacity of the other 
and receiving half of each discharge from the other barrel, the 
smaller barrel forcing the half into the rising pipe when the larger 
plunger is drawing in its next charge. Each of the two differential 








piungers is worked by means of a pair of reversed plungers G fixed 
to a single crosshead H1 H?, and working in a pair of reversed 
single-acting motor cylinders J! J2, J3 J4, The crossheads of the 
two pairs of motor cylinder plungers are connected to cranks at 
right angles to each other on a rotating shaft which controls the 
movements of the motor plungers and works a valve which distri- 
butes the water to the cylinders, and directs it from them into a 
pipe through which it returns tothe pumping apparatus at the sur- 
face. (Accepted April 18, 1894). 


8850. E.C. Mills,Manchester. Recording Speeds 
or Pressures, [2 Figs.) May 3,1893.—This invention relates 
to instruments for recording speeds and pressures described in 
Patents No. 8010 of 1888 and No. 19,976 of 1890, and consists of a 
flexible sheet diaphragm, which receives the fluctuations of pres- 
sure. One surface of the diaphragm is exposed to the atmosphere 
and the other to the pressure to be recorded. The flexible dia- 
phragm A, which is circular and of conical form, is attached at its 
outer edge to the sides of the vessel B, having an opening con- 
nected with the pressure to be recorded, It is constructed with 
a large amount of ‘‘slack,” and by means of a large central disc C, 
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to the edges of which it is secured, its movements are imparted to 
a vertical rod D, to which the marker is attached by the rod d!. 
The spindle D simply rests upon the inverted cone central recess 
formed on the disc C by the centre point d of the spindle D. 
Springs are attached to a crossbar F bearing upon the upper part 
of the spindle D in the case of pressures above the atmosphere. 
The spindle D is hollow to obtain lightness, thus reducing inertia 
to secure sensitiveness, and it is guided in two positions by the 
three antifriction rollers g, whose bearings are carried by the fixed 
brackete h, i in a wire yoke embracing D and serving to maintain 
the disc C in a horizontal position. The springs E can be ad- 
justed by screws and nutse!. (Accepted March 28, 1894). 


UNITED STATES PATENTS AND PATENT PRAOTIOE 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the wiry time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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NORMAND’S PATENT. 


FEED HEATER,| FILTER “stu 


Actual Results of Official | Sizes varying from 300 to 13,500 I.HP. 
Trials have shown a saving 
in Coal Consumption of 














Extremely Simple & Light. 
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ADOPTED BY THE BRITISH AND R E L E F VA LV ES 


SEVERAL GOVERNMENTS. 








For Insuring Complete Compression of Steam 


Illustration shows Heater weighing at End of Stroke, 
715 lb., and capable of Heating Heating Piston and Ports and greatly 


74 tons of feed-water per hour. Reducing Steam Consumption. 
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LESLIE S. ROBINSON, 28, Victoria St., WESTMINSTER, S.W. 
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PLATE BENDING ROLLS. 
PATENT L TLL IRON CUTTING MACHINES and other SHIPBUILDERS' TOOLS 


SEE LAST WEEK’S ADVERTISEMENT FOR CAMERON PUMPS. - 
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FROM THE Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


Lancashire Patent Belting and Hose Co., 
MANCHESTER. “ CORRESPONDENCE INVITED. 
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D wings, Plans, Tracings, 
&o., executed with Accuracy and tch, on 
moderate terms, by MESSER and THORPE, Mecha 
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FOR BHEARINGS, SLIDEH VALVES AND PUMPS: &c. 
Phosphor Tin (5°/.), ‘Cog Wheel” Brand, the best in the market. 


THE PHOSPHOR BRONZE COMPANY, Limited, 
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ANTI-FRICTION METALS 


BABBITT’S, KINGSTON’S, FENTON’S. PHOSPHOR BRONZE, 
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THE DRY METHOD OF MAKING 
PORTLAND CEMENT. 
By Cur. Encetuart, C.E., M. Ing. F. 
(Concluded from page 738.) 

Grinding.—As already pointed out, marked im- 
provement in respect of fine grinding of the cement 
is going on, In Germany the standard rules pre- 
scribe that no more than 10 per cent. residue must 
be left on a sieve of 900 meshes to the square centi- 












much quicker ratio than the fineness itself. The | hopper-shaped lower part of the casing surround- 
under-runner mills, with their easy running and|ing the drum. The plates on which the balls roll 
accurate guidance of the stones, are the best in this| are perforated with small holes, and arranged in 
respect, and can in many cases do good service, but | steps, which increase the pounding action of the 
the use of stones has still many disadvantages. | balls, and at the same time give re-admittance to 
Many new devices have therefore been brought out | the interior of the drum of the grit which, though 
to supersede the stone mills, working with steel | fine enough to have passed through the perforations, 
against steel, either with sets of rollers, or rollers! is too coarse to leave through the sieves. These 
and pans, or with balls ; of all these there is only | are protected by coarse steel sieves and slotted steel 
one system which has been largely adopted by the| plates, which keep back the coarser particles. The 
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O. Steam kitchen and canteen. 


A. Shed for storing clay. G. Kiln-house. S. Drying sheds for staves. e. Raw mill. kk. Chimneys for same. 
B,. Drying tower for clay. H. Store for cement clinkers. P. Manager’s residence and T. Gatekeeper’s lodge. f, Bin for raw flour. 1. Truck elevators for coals 
B,. Drying tower for chalk. I. Storehouse for cement and packing. offices. a, Truck elevator for clay. g. Moistening machines, and dried bricks to the 
C. Repairing shop. K. Drying kilns for pressed bricks. Q. Stables, &e. b. Conveyor elevator for clay. kh. Hammer press, cement kilns. 

D. Cement mill. L. Drying sheds for pressed bricks. R. Cooperage. ec, Furnaces for drying towers, «7%. Furnaces for brick- m. Bridge from cement 
E. Engine-house. M. Boiler-house. R}, Transmission of power for d. Automatic weighing ma- drying kilns, mill to storehouse. 

F. Press-house. N. Shower-baths for workmen. same. chines for chalk and clay. 


metre, which corresponds with about 5800 meshes 
to the square inch, the wire being of a thickness 
equal to half the distance between the centres of 
the wires. In other countries even greater fineness 
isrequired. With the increased claims as to fineness, 
the ordinary stone mills for the grinding of cement 
are not quite satisfactory, as increasing fineness 
means an extra pressure on the stones and an in- 





crease of power consumed, which increases at a 


cement manufacturers, viz., the ball-mill, system | wear and tear in grinding is taken up entirely by 
Jenisch and Loehnert, of which a diagram is given | the balls and by inside steel wearing plates, which 
in Fig. 2. are arranged in sections, and bolted on so as to be 

The mill consists of a slowly revolving drum with | easily renewed when worn out. The addition of a 
a large number of balls rolling freely inside. The | ball during working makes up for the loss in weight 
clinker is fed in through a central inlet at one | of these through wear, when required. The mills 
side, and the cement leaves the drum through | work at their best with the hardest clinker, and 
sieves mounted on wooden frames bolted on the| with clinker in as large pieces as can be admitted 
circumference of the drum, and settles in the! through the inlet, about 6-in. lumps, and as they 
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thus combine in themselves crushing, grinding, and 
sifting plant in one machine, they give a very com- 
modious and economical plant. The power required 
for driving is very small, and the attendance re- 
duced to the shovelling in of the clinker into the 
feed hopper. 

The writer will now, by way of illustration, give 
a brief description of one of the latest and certainly 
the most modern and advanced of cement works 
using the dry process. 

Aalborg Portland Oement Works.—The engravings 
on page 799 show a general ground plan and side 
view of these works, which are situate near the 
Lymfiord in the north of Jutland, Denmark, and 
were erected in 1890 from drawings by the writer’s 
firm. The clay is brought into the works on a 
narrow-gauge (500-millimetre) railway on trucks of 
about 18 cubic feet capacity. A spacious shed A 
is provided for storing the clay, and for this pur- 
pose the shed has got a line of rails running 
all along under the top of the roof, and at one 
gable-end a truck elevator a. The clay is then 
either taken up on this overhead rail, and from 
there tipped into the store, from where it may 
be gradually fed on the conveyor-elevator 6, or 
it is brought direct to this, by which it is lifted 
to the top of the drying tower for clay, B. 
The conveyor-elevator ) is of the belt-conveyor 
type, but the belt consists of two parallel chains of 
malleable iron with narrow staves of wood bolted 
across on the links. This is a very satisfactory and 
reliable construction, costing very little in the way 
of repairs. The gradient is about 1 in 3, and the 
clay is lifted up and simply dropped into the top of 
the drying tower. 
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The chalk is taken from the hill at the foot of 
which the works are built. It is brought direct 
from the chalk-pit into the drying tower for chalk 
B? by means of an overhead steel-wire tram. This 
is calculated to convey about 5} tons of chalk per 
hour ; the wagons have a capacity of about } ton 
each, and travel at the rate of about 4 ft. per 
second. The steel-wire rope, on which the loaded 
wagons travel, is 1 in. in diameter ; the other on 
which the empty wagons return is }3 in. in diameter. 
The maximum gradient, not including deflection, is 
11 in 100. The ropes are kept in tension by 
counterweights, on the overhanging ends, of respec- 
tively 4 and 3 tons. The widest span is about 
140 ft., and the highest trestle about 66 ft. high. 
The wagons are hauled forward and backward by 
being coupled on to a travelling steel-wire rope, and 
this coupling on and off is done entirely automati- 
cally. The wagons are also provided with an 
arrangement for being automatically discharged 
into the drying tower. 

The chalk and clay leave the drying tower 
perfectly dry and slightly hot. They are next 
crushed separately on triple rollers having one 
large centre roller and three smaller rollers work- 
ing against it. The first or upper of these is set at 
a considerable distance from the large roller, and 
only crushes or breaks the material into fragments, 


Ff, which forms a store of raw flour. 





which are further reduced in size by the next roller, 
this being set much nearer the centre roller, and is 
finally reduced into a fine grit by the third roller, 
which is kept nearly in touch with the centre roller. 

The crushed materials are next to be mixed in 
exact proportions. The automatic weighing ma- 
chines used for this purpose consist of two machines 
coupled together in such a way that the buckets in 
which the materials are weighed will only tip over 
and discharge their contents simultaneously, and 
when each of them has got the exact weight of 
material to which it is set. In this manner the 
materials are quite accurately mixed and in com- 
paratively small portions. The weighing machines 
are under the control of the analyst of the works, 
who alone has access to regulate them. A counter 
in connection with the weighing machines shows 
the amount of work done at any time, and all piece- 
work is paid according to this indication. 

The raw materials, already mixed by being dis- 
charged into the same hopper, are taken from 
this in a worm-conveyor, where they are further 
mixed, into a bin, from which they are gradually 
fed into the mills. These are Polysius under- 
runner mills, of which there are eight, with stones 
about 4 ft. in diameter. The bin is large enough 
to insure undisturbed work for some time, in case 
of stoppage of supply of the crushed material. 

From the mills the raw material, which is now 
called raw flour, is passed over a large sieve. The 
residue from this goes back into the mills, whereas 
the fine flour is taken by a conveyor to the large bin 
This bin again 
insures against stoppage, and at the same time it 
equalises any slight variation in the composition of 
the raw flour. As has been pointed out before, 
the analyst of the works will always correct any 
fault in the composition, as soon as detected, by 
regulating the automatic weighing machines, but 
these corrections will, of course, always come after 
the variations have taken place, as they must, of 
course, be found out before any correction can take 
place. The bin for raw flour has a capacity of 
about 650 cubic yards, and the raw flour is tapped 
from it by nine worms in nine different places, 
which all deliver into one large worm-conveyor. 
From this the raw flour is elevated into the moisten- 
ing machines gy, where the necessary quantity of 
water is added, and from these, through a bin 
where it is left for some short time for the water to 
be evenly absorbed, to the hammer-presses h, which 
form it into bricks of about the size of usual build- 
ing bricks. 

The drying of the cement bricks is done partly 
in the sheds L by natural draught of air, and partly 
in the drying kilns K by heat from a furnace. 
These driers consist of a series of parallel chambers 
with doors at both ends of each chamber. The 
chambers communicate with a flue leading from 
the furnace 7 under one end of all of them, and with 
another flue above the other end of all of them, lead- 
ing to the chimneyk, but they can also be setin direct 
communication with each other, and by drawing or 
setting the dampers and valves the hot air from the 
furnace can be drawn forward and backward through 
any series of chambers until it goes away to the 
chimney fully saturated with vapour. When a 
chamber is completely dried, it is shut out of com- 
munication and opened, and the dried bricks are 
taken outand others charged. These driers have 
12 chambers, each of a capacity of about 10,000 
bricks. The dried bricks are taken on trucks by 
the elevator | up into the kiln-house. There are 
eight Shofer kilns in this house G, in connection 
with a store-house for clinker H. 

The Shofer kilns are especially distinguished by 
their great economy of fuel and by the little attend- 
ance they require. Ina kiln like these at Aalborg 
84 tons of cement is produced per day, and the 
burning of cement by less than 24 cwt. of cheap 
coal per ton of cement has been attained. 

The cement mill is situated at D in the central 
building. The machinery consists of six Jenisch- 
Loehnert ball-mills, which constitute a very simple 
working plant, these mills taking the clinker as it 
comes from the kiln and finishing it in one operation 
into finely ground and sifted cement. The mills 
are situated on the ground floor, and the feed is 
effected from the floor above, a large tube leading 
from the floor to the feed opening of each mill. 

Above the cement mill in a room under the roof is 
a dust-collecting chamber, which communicates by 
large tubes of tinplate with the ball-mills and other 
sources of dust. An exhaust fan draws the air 
from these tubes through the dust - collecting 





chamber, where it is filtered through a canvas, and 
the purified air passes out into the open. This 
ventilation is of the greatest importance, as not 
only the valuable fine dust is recovered, amounting 
at Aalborg to about 1 per cent. of the whole output 
of the works, but at the same time the mill is 
cleared of the dust, to the great benefit of the work- 
men and of the machines as well. A similar dust- 
collecting and ventilating arrangement is established 
in the raw mill. 

The cement, after having passed an automatic 
weighing machine by which the output of the mill 
is shown at any time, is brought over into the 
store-house I in closed wagons running on over- 
head rails, over the connecting bridge m between 
the two buildings. The wagons have a trap-door 
in their bottom, through which the cement is 
emptied out into the store bins. There are 20 
of these along the middle of the store-house, in two 
rows of 10 each. The storage of the cement before 
packing is considered of great importance, the 
quality of the cement being improved thereby, and, 
as the store-bins at Aalborg are of a capacity of 
about 250 tons each, about 5000 tons of cement can 
be stored. On both sides of the store bins are 
spacious packing-rooms and store-room for packed 
cement. A shaft runs under the floor on each side 
along the bins, and on these shafts portable shaking 
machines can be coupled. The filling of the cask is 
done by tapping cement from the bin, and the cask 
is then placed on the shaking machine for the 
better packing of the cement in the cask. - 

The cooperage R is fitted with Erichson barrel 
machines and all other machines of the most 
approved system. The making of the barrels, 
which cost the works rather more than 1s. each, is, 
of course, an important item, but it would lead too 
far to enter into details on this point. 

The steam engine supplying driving power to the 
whole of the works is a triple-expansion engine, 
indicating 500 horses, built by the Elsinore Iron 
Ship and Engine Works. A small high-speed 
engine works the electric light and the repairing 
shop when the large engine is stopped. The works 
are extensively lighted by electric light, and are in 
every respect completely fitted out, including a 
laboratory with all the most approved apparatus for 
analysing and testing of the cement, steam kitchen 
for the workmen, and comfortable workmen’s cot- 
tages. Two piers in the Lymfiord, of which the 
largest has a pier-head 150 ft. by 40 ft. wide, and 
18 ft. clear depth on the outside, afford excellent 
shipping accommodation. 
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Railway Policy in India. By Horace Bg tt, M. Inst. C.E. 

London: Rivington, Percival, and Co. [Price 16s.] 
No subject could be more opportune than that 
dealt with in this book, and the position to which 
Mr. Bell has risen in the Government service is a 
sufficient guarantee of his competence to deal with 
it from the officialand historical standpoint. The 
author’s official position as consulting engineer for 
State Railways to the Government of India, how- 
ever, while it is a guarantee for the correctness of 
his statements on matters of fact, and gives addi- 
tional weight to such opinions as he ventures to 
express, prevents the work from being so informing 
to an English reader as it might have been had it 
been produced by an unofficial author equally well 
acquainted with the facts. Suchan author it would 
no doubt be very difticult to find, and meantime we 
are thankful for the book we have. It is a work 
which, for the first time, tells in a coherent form 
the story of the dealings of the Indian Government 
with the question of railways. It is almost purely 
narrative. As said in the preface, ‘‘the author 
has designedly abstained from criticism and from 
the assertion of his own views.” In his position he 
could do no less, but, as we have hinted above, his 
doing so means, to an English reader, that the 
book stops short at the point where the subject of 
his title begins to be most interesting. 

It would have been better, perhaps, if the title 
had been plural, because the railway policies of the 
Indian Government have not been one, but many. 
The story of the changes is told fully and clearly, 
and should be read by every one who wishes tc 
form an opinion on the question, so momentous 
from several points of view, of what the policy of 
the Indian Government should be in the immediate 
future, in regard to railways. We could have 
spared some of the lengthy quotations from official 
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despatches. The game of battledore and shuttle- 
cock which goes on between the Government in 
India and the Secretary of State on every question 
of policy, and often on details of administration, 
is neither amusing nor edifying, and we think Mr. 
Bell would have been well advised in substituting 
a concise summary of the arguments for the tran- 
scripts he gives of so many despatches. He is 
guilty also of repetition, a fault which is less par- 
donable in a book whose style is severe in the 
extreme, while clear and correct. Only in the 
short concluding chapter does Mr. Bell rise from 
the dry level which suggests that the book was 
written on official paper, and we then perceive that 
he really is interested in his subject after all. 

The book contains an excellent up-to-date map of 
Indian railways, and the appendix contains at full 
length the elaborate Railway Act of 1890, under 
which railways are now administered in India. 

No one competent to form an opinion can deny 
that Mr. Bell is fully entitled to the modest boast 
he makes that ‘‘the whole story, and more espe- 
cially the result so far, affords a striking testi- 
mony to the ability and, above all, to the honesty 
of purpose of our Anglo-Indian statesmen.” He 
might have added that they afford a still more 
striking testimony to the ability, and the honesty, 
not only of purpose but of achievement, of the 
engineers of the Public Works Department. These 
engineers are little known to the British public, but 
for ability, integrity, and devotion to duty there is 
no finer body of men in the service of any Govern- 
ment in the world ; the fact of being able to obtain 
such service in all departments is what renders 
the government of India possible. To the civil 
engineer on railways in India his own personal 
sense of duty and the appreciation of perhaps one 
or two friends afford, generally, the only stimulus 
to good work. The Government is absolutely unap- 
preciative, there is no public opinion about him, 
and his pay and promotion can scarcely be affected 
by the zeal he displays in a climate specially depress- 
ing to all energy. 

That the Government gets the service it does get 
under these circumstances is a matter for honest 
pride to the English race. 

Let us point out in brief a few of the results that 
have been achieved up to the present. (1) Over 
18,000 miles of railway have been built in India 
for a cost which is most moderate by any standard 
of comparison. In no country in the world does 
the capital account of its railways stand so close to 
the actual cost of the works. In India the two are 
almost identical ; in America they have little rela- 
tion to each other; in England and most other 
countries there is a wide gulf between them. 
(2) These railways give net returns of 5} per 
cent. on the capital expended (including many 
millions expended on strategic and famine-pro- 
tection lines never expected to be remunerative), 
which is a better showing than the railways of any 
other country can make. (3) The railways giving 
these wonderful results have the lowest passenger 
fares and goods rates prevailing on any extensive 
railway system. (4) The working expenses of the 
railways of India are, on the whole, in a smaller 
ratio to the gross receipts than can be found on any 
other system of equal extent. The East Indian 
Railway, with a traflic comparable with that of the 
London and North-Western, conducts this enor- 
mous business for a cost of under 29 per cent. of 
the gross receipts, and in one half-year got as low 
as 27.15. This was accomplished with a passenger 
rate of ;%,d. per mile for 96 per cent. of the pas- 
sengers, and an average rate for goods of under $d. 
per ton per mile. 

These results have not been due in general to any 
circumstances in India specially favouring railway 
construction or operation (we except here the case 
of the East Indian Railway, whose specially low 
working cost is partly due to cheap coal), but is due 
to the skill pod capacity with which the railway 
system has been adapted to the requirements of 
the country, and to the honesty and zeal with which 
engineers and traffic managers have worked. 

Why, then, it may be asked, and often is asked, 
does not English capital flow into India for in- 
vestment in railways, without a Government gua- 
rantee of interest, if the results are so satisfactory ? 
To answer this question properly would take us too 
far afield, and we must refer our readers to the 
recent discussion at the Society of Arts on Indian 
railways, but we may just remark that an average 
of 5 per cent. profit from Indian railways was not 
reached until recent years, and that such an average 





is made up of the 7, 8, 9, and even 10 per cent. 
earned by some of the older trunk lines with the 2, 
3, or even less earned by more recent ones. Anin- 
vestor is not satisfied with the prospect of his money 
beginning to return him 5 per cent. in several 
years’ time, and then only if the line has been well 
chosen ; and the chances are that each new line 
will be less remunerative than the older ones, the 
best routes being first taken up, and the new lines 
being compelled by Government to charge the rates 
and fares arrived at on the trunk lines with large 
and established business, although they would not, 
perhaps, have been remunerative in the early years 
of those same lines. 

We may also say, and Mr. Bell’s book confirms 
the impression, that we have considerable doubt 
whether the Government of India, in spite of its 
professions, really wishes to see private enterprise 
building railways in India. Lord Dalhousie said 
in 1853, ‘‘I trust they will ever avoid the error 
of viewing railways merely as private undertak- 
ings, and will regard them as national works, 
over which the Government may justly exercise, 
and is called to exercise, stringent and salutary 
control.” The Government has fulfilled this 
wish to the uttermost. They control not only 
such matters as are under Government control 
on European railways, but also capital expen- 
diture, works, rates and fares, and every detail 
of administration. This control is claimed in 
virtue of the guarantee of interest, but it is the 
general belief in Indian official circles that it is 
a salutary control, not only in the interest of the 
Indian Exchequer, but also in that of the British 
shareholder. A railway made without Government 
help would probably refuse to be kept in leading 
strings by Government agents, and the Government 
would see with great reluctance an imperium in 
imperio thus created. There is also in the official 
mind a vague jealousy of private enterprise in 
public works, a feeling that money is being made 
out of the country which ought to go into the 
pockets of the Government. This feeling is in- 
defensible and generally unavowed, but it is to be 
detected everywhere in the Indian Government 
service. It creeps out in the last paragraph of Mr. 
Bell’s book, where he says that the Government 
of India ‘‘has been urged for many years past to 
extend the construction of railways with the main 
object of finding fresh markets for English manu- 
factures,’’ and protests against India being made 
‘a happy hunting- ground fer the iron and 
cotton manufacturer of England.” No English 
manufacturer, to our knowledge, urges the finding 
of fresh markets as the main object to the Indian 
Government. To himself it is a very natural and 
legitimate object, and to Englishmen generally it 
should be more of an object than it is, perhaps. 
What possible ground for condemnation is there in 
the construction of railways in India being urged, 
when the railways are admittedly wanted by the 
country, even should the motive for urging it be an 
interested one? We fear that the possibility of in- 
direct advantage to the British manufacturer some- 
what offends the prejudice we have referred to above. 
This prejudice is the exaggeration of the highly 
honourable feeling governing the Indian services 
that India is to be governed solely for its own good, 
and not sacrificed to that of England ; it is Indian 
patriotism run mad, 

Mr. Bell’s book will, doubtless, soon reach a 
second edition, and is it one which should be kept 
up to date from time to time. We would suggest 
the addition, in future issues, of a chapter descrip- 
tive of the main railways of India. At present the 
book assumes in its references a knowledge of 
Indian physical geography, and of the general 
nature of the railways and of their traffic, which 
very few English readers possess. 

We may conclude this notice by quoting a pas- 
sage which sums up admirably the case for rail- 
way construction in the past, and might be aptly 
applied to the future. After describing how the 
State loses money by the railways, in spite of their 
being on the whole so prosperous, Mr. Bell adds: 
‘Were, however, the direct loss to the Govern- 
ment far larger than it is now, it could not be held 
to be serious for so vast a country, and especially 
for a railway system which has shown steady and 
even rapid growth in its traffic and its receipts. 
But it is not sufficient to estimate the value of 
Indian railways to the State by their direct results. 
We must attach an equal if not greater importance 
to their indirect benefits. Those which are obvious 
to every one are the increased facilities they afford 





in the general administration of the country, in 
the greater mobility they give to our military 
forces, the firmer grasp they allow to our tenure 
of the country as a whole, and, lastly, in the pro- 
tection they insure against famine. But they do 
more than this; they are sweeping away the 
mental cobwebs of centuries, they are binding 
together in unity, in sympathy, and in trade, what 
scarcely more than 100 years ago were isolated 
kingdoms in constant strife and enmity with each 
other, and slowly, but surely, spreading peace and 
prosperity over the land. The value of such 
results may be soberly said to be incalculable.” 





La Machine Locomotive; Manuel Pratique donnant la 
Description des Organes et du Fonctionnement de la Loco- 
motive. Par Epovarp Savuvace. Paris: Baudry et 
Cie. [Price 5 francs. ] 

We have seldom come upon so thoroughly satisfac- 

tory a little manual as the unpretending volume of 

327 octavo pages now before us. The author, M. 

Edouard Sauvage, occupies a prominent position on 

the staff of the locomotive department of the Eastern 

Railway of France, and in his preface he acknow- 

ledges the aid he has received from MM. Des- 

geans, Flaman, Gambaro, and Gerhardt, also 
members of the staff of the same railway, while 
the fact that the book was prepared at all was 
largely due to the desire expressed by M. Salomon, 
the engineer-in-chief of the company. Under 
these circumstances the practice of the Eastern 

Railway Company is naturally largely dealt with ; 

but this has by no means led to good practice on 

other lines being ignored. The illustrations of the 
work have been prepared from drawings made by 

MM. Heulin and Allard, of the drawing office of 

the Eastern Railway, and they are simply models 

of what the illustrations of such a book should be. 

They are capitally engraved, and all represent real 

practical details ; they are, in fact, altogether some- 

thing very different from the crude diagrams by 
which too many text-books are disfigured. 

M. Sauvage divides his book into nine chap- 
ters, treating respectively of general principles, 
boilers, working gear, frames and wheels, various 
types of locomotives, tenders, brakes, the manage- 
ment of locomotives, the treatment of engines at 
running sheds, &c. All these subjects are capi- 
tally dealt with, the descriptions of details especially 
being very clear and terse, and well supplemented 
by the engravings. Altogether the work is one 
which we can thoroughly commend. It is in no 
sense a ‘‘popular” book, but one written by a 
competent locomotive engineer for locomotive engi- 
neers, or for engineers interested in locomotive 
practice, and as such it deserves to have a wide 
circulation. 





Tables for the Determination of the Reck-Forming Minerals, 
By Professor F. Lawrnson Lessinc. London and 
New York: Macmillan and Co. 1893. 

Practical geologists must welcome a well-arranged 

and concise series of tables by which they can re- 

fresh their memories when engaged in the identifi- 
cation of minerals under the microscope, and it is 
not every student of geology who has the advan- 
tage of a professor’s assistance in forming a scheme 
for himself for this purpose. Such a series is pro- 
vided in the work under review, which has been 
translated from the Russian by Mr. Gregory, of the 
British Museum. The system adopted is similar 
to the one in general use by botanists, and which 
involves the use of certain well-defined characters 
in succession by which it is possible in a few 
minutes to determine some group of two or three 
minerals to which a specimen must belong. It is 
intended that the tables be used in conjunction 
with larger works on mineralogy, in which the 
peculiarities of each mineral of such a group are de- 
scribed at full length. It may be mentioned that, 
as these tables are for use with the petrological 
microscope, they are accompanied by an excellent 
chapter on that instrument and upon its use, by so 

well-esteemed a worker as Professor Greville A. J. 

Cole. All but the rare minerals are included in 

the scheme of identification, and the whole forms a 

volume as attractive in its appearance as it is valu- 

able for the purpose for which it was written. 

A Practical Treatise on Bridge Construction; being a Text- 

Book on the Design and Construction of Bridges in Iron 

and Steel, for the use of Students, Draughtsmen, and En- 

gineers. By T. CuaxtTon Fipier, M.I.C.E. Second 

Edition, enlarged and revised. (444+ xxvi. pages, and 

13 plates.) London: Griffin and Co., 1893, 

This is a new edition (‘‘enlarged and revised”’) of the 








important work with the same name, originally pub- 
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AMERICAN PASSENGER AND FREIGHT CAR COUPLERS. 


(For Description, see opposite Page.) 
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AMERICAN FREIGHT CAR COUPLERS. 
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Fias. 51 to 58. Brown’s Emercency Link Coupler. 
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lished in 1887, and pretty fully reviewed in vol. xlv. 
of ENGINEERING, page 255. The increase of matter 
amounts to only twelve pages and one plate ; and 
this new matter is contained in paragraphs with a 
special numbering, so is easily recognised. During 
the period of six years that have elapsed since the 
publication of the first edition, the Forth Bridge 
has been finished, and the use of steel has become 
common in all structures. No particular alteration 
has been made in the theoretical part, and the 
alterations in the practical parts appear slight. 
The chief addition is a paragraph of seven pages 
describing the ‘‘special method of treatment for 
the bending moments and shearing forces due to 
an arbitrary system of axle loads.” This paragraph 
has been added in consequence of the prevalence of 
this system (of designing bridges to bear a series 
of concentrated loads) in America and France ; it 
is usually a tedious process, but much of the 
tediousness has been overcome by a happy applica- 
tion of the graphic method. A useful paragraph 
of two pages, discussing the uncertainties of the 
formule of strength of thin tubular pillars, has also 
been added. The work deserves, as before, un- 
qualified praise, and we are glad to see that its 
merits have been recognised by the exhaustion of 
the first issue. 

Elements of Handicraftand Design. By W. A.S. BENSON, 
M.A. Oxon. With Illustrations. London and New 
York: Macmillan and Co. 

Mr. Benson is careful to explain in his preface 

that his book is not a treatise on carpentry, yet it 

certainly abounds in hints which will be welcomed 
by the amateur carpenter. Mr. Benson has selected 
something like one hundred objects, varying from 
flower-sticks to a workbox, and from bookshelves to 

a tub, and on the ways of designing and making 

these articles he discourses in very pleasant fashion. 

One of his chapters is devoted to the old-fashioned 

pole lathe, and he shows how much interesting 

work can be done by the aid of this very simple 
appliance. The designs, shown by the numerous 
illustrations with which the book is embellished, 
are unconventional and suggestive, while the author’s 
hints on colour are also excellent. Altogether the 
work is one which we anticipate will be much ap- 
preciated by the large army of amateur handi- 
craftsmen for whose benefit it has been written. 
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AMERICAN RAILWAY CAR 
COUPLERS. 


(Continued from page 767.) 

Various forms of the Hinson coupler are shown 
in Figs. 38 to 45, on page 802, in combination with 
the Miller platform, and the operation of these 
will be readily understood, since they only differ 
in detail from those described in our preceding 
articles. The Hinson coupler submitted for test 
to the Master Carbuilders’ Association had a 
malleable iron body, with steel knuckle, and pivot- 
pin of 12 in. in diameter. The shank, which is 
round, is 21} in. in diameter, the head being 5 in. 
by 5 in. ‘There are, as in most other couplers, 
three ribs on the guard arm. There are eight 
parts to each coupler, and the weight is from 
214 Ib. to 230 Ib., the knuckle weighing 50 lb. to 
56 1b. It is made to pass the Master Carbuilders’ 
limit gauges. The couplers stood the dropping 
tests remarkably well, and, although the opening 
of the knuckle, which before the tests was about 
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3;%; in., closed in to the extent of #in. in some 
cases, it took from seven to nine blows to break 
the coupler. Three of the blows were from a 
height of 10 ft., and in each case the shank bent ; 
in two cases it took six other 15-ft. blows to break 
the coupler, although in one case the shank broke 
at the second blow from a165 ft. fall. The knuckle 
remained pretty tight in several cases after the 
15-ft. blows. As to the pulling tests, the breaking 
point was when from 112,400 lb. to 138,200 Ib. 
was applied. The results tabulated are appended : 
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All but Nos. 5,7, and 8 pass M. C. B. limit gauge. Knuckle 
would not open after tests in Nos. 1, 4,5, 6, and 7. Pivot pin was 
bent in all cases. Single lug test: Broke lower lug of No. 8 
through pivot pin hole at 98,7001b. Drawbar test: Broke shank 
just ahead of yoke block at 135,100 Ib. 

The Van Dorston car couplings have the 
‘carrier irons” and draw gears provided with 
india-rubber cushions, the object being to absorb 
the shocks and minimise breakage. Fig. 46 repre- 
sents a vertical longitudinal half-section of one end 
of a car provided with a Van Dorston coupler. The 
knuckle is secured in the bar by means of tapered 
bushings, which are secured permanently by bolts or 
nut lock in the bar lugs, thus dispensing with the free 
slack and wear, including the bending of the pivot- 
pins heretofore occurring in the use of loose pivot- 
pins. A coil spring, located within the knuckle, 
is used in conjunction with the bushings and bolt 
to automatically open the knuckle when uncoupled. 
Fig. 47 represents an inverted bottom plan of the 
car structure and the coupler, with other cushioned 
devices connected therewith. The hanger, with its 
shaft, is provided with a compression spring, com- 
pensating for the longitudinal and lateral motion of 
the coupler. The outer end of the rockshaft is pro- 
vided with an uncoupling lever, the inner end of 
the shaft being inserted in a sleeve, connected to a 
rockpin, upon which is located a cam or dog, thus 
operating the locks to uncouple with a quarter-turn 
of the shaft. Several constructions of lock me- 
chanism may be used, but these need not be referred 
to at length. 

As to the cushioned features of the coupler, they 
consist in an india-rubber cushion, A 2, on Fig. 48, 
of 24 oz. in weight, interposed between the knuckle 
arm and the side wall of the bar head, and also a 
cushion, A 3, of 8 oz. in weight, located in a pocket 
in the guard arm, against which the buffer operates 
to absorb the impact from the opposing coupler. 
The value of cushioning those parts has been fully 
demonstrated by the fact that the guard arm break- 
age has not been 1 per cent. in the cushioned type 
in three years’ service, against 82 per cent. in the 
non-cushioned type of two years’ service. The 
knuckle cushion A 2 is elliptic in form, which 
serves as a secondary automatic feature of the 
knuckle, as can be seen by the dotted outline of 
the cushion, showing its original form before the 
knuckle has compressed 1t when interlocked with 
the terminal lock. Fig. 50 represents a pocket 
and draw-bolt connection combined, the draw-bolt 
being secured in the clevis by means of a steel 
bolt 1,5; in. in diameter, the other bolt being 
1 in. in diameter, made of iron. 
draw-bolt and pocket combined the 18-in. key is 
used in front of the 1-in. bolt, as a retaining key to 
the transverse key in front. Both serve to hold 


and take the stress of the clevis, thus avoiding all | 


wear on the bar hitherto occurring in the use, of 
headed bolts. 
and draw-bolt, thus secured, is given the necessary 


lateral motion to prevent any stress upon the parts | 


so connected. 

The carrier iron proper is made in two parts 
(Fig. 46, on page 802), fixed by means of six bolts 
to the underside, and flush with the front face of 
the car sill, with the rear face of its frame abutting 
against the front end of the draw timbers. The 
frame is provided with a removable bottom section, 
so that it may be removed to insert a coupler 


In the use of the | 





It will be seen also that the pocket | 





having a pocket already secured to the bar. The 
buffers are located in contact with india-rubber 
cushions, and serve to absorb the secondary shocks 
of the couplers when the draw springs are ex- 
hausted. The three shoulders of the bar head come 
in contact with the buffers in the rearward movement 
of the coupler. The frame proper is also provided 
with a lateral moving buffer at each side of the bar 
stem, which serve as chafe-plates and allow the 
couplers to move laterally in either direction, to re- 
lieve the couplers from lateral stress in sharp curve 
work. The bottom chafe-plate, shown at the bottom 
of Fig. 46, upon which the bar moves, is provided 
with two transverse grooves, filled with hard lubri- 
cating compound, hence the wear on the bottom 
side of the coupler is greatly diminished. The 
draw gear is composed of brackets bolted to the 
draw timber, and provided with cushions and 
buffers at each end, against which the follower plates 
operate. A sleeve is secured to the draw bolt in 
rear of the back follower plate. This sleeve is 
provided witha cushion, and acrossbar to which are 
secured the continuous rods on either side, as in 
Fig. 47. In this manner a continuous double-acting 
draw gear is attained, distributing the pulling 
stress upon both ends of the car alike, with a great 
saving to draw gears and the car bodies. The com- 
bined capacity of the cushioned equipment is 256 
tons per car end. 

The feature of Brown’s emergency link coupler 
is the introduction of a long link inside the draw- 
bar or shank, which is, for this purpose, made 
hollow. The inner end of the link is held by a pin 
passing through holes in the drawbar, while the 
outer end is so placed that the ordinary pivot pin 
of the knuckle engages it. The link, which is 
made of forged steel, is thus of service when the 
shank or the head breaks, for not only does it 
prevent the head and knuckle from falling, but 
always holds the coupler with the shank attached 
to the wagon. Holes for the rear pin are made at 
three or four intervals in the length of the shank, 
This type of coupler is illustrated by Figs. 51 to 58, 
on page 803, and is manufactured by Brown’s Emer- 
gency Link Car Coupler Company, Chicago. As to 
the coupler itself, the body knuckle and pivot pin 
are of steel, the latter being 14 in. in diameter. 
There are thirteen parts, the weight being 233 lb., 
while the knuckle alone weighs 361b. The drop 
tests indicated that the knuckle and lock remained 
tight after several blows, although the opening was 
closed from the normal size of 3} in. to about 24 in. 
at the sixth blow, three of which were from 10 ft. 
and three from 15 ft. height. Indeed, this closing 
almost commenced with the first blow, the pivot 
pin bending from the first blow. In all cases it 
was the knuckle that gave way ultimately, requir- 
ing in two cases six, in one case seven, and in the 
last case four blows. As to the pulling tests, the 
breaking point was reached with a pull of from 
133,900 lb. to 149,200 1b. The results are, as in 
other cases, tabulated : 
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In no case was the M. C. B. limit gauge passed. Knuckle was 
broken in Nos. 4 and 6, and it would not open after test in any 
case. Pivot pin bent or partly sheared in every case. Single lug 
test: Lower lug of No. 5 broke at 99,5001b. Drawbar test: 
Broke lower lug of drawbar through pivot pin hole at 139,900 Ib. 

The Bales coupler, illustrated by Figs. 59 to 63, 
on page 803, is made by the Bales Car Coupler Com- 
pany. The head is similar in form to that of the 
Miller coupler, while the shank is the same shape 
as that used in the Janney coupler. The head, 
however, fits into a slot in the shank, as clearly 
shown by the illustrations, and is hinged there so 
that it can move ina vertical plane. Normally the 
head is held up horizontally by a spring catch. On 
pulling this spring out, the head is released, and it 
rotates on its hinge, falling down and uncoupling 
the cars. Links are provided by which the head 
is raised again without the necessity of going 
between the cars, the head, on returning to the 





horizontal, being automatically locked by the action 
of the spring. Several of the couplers are in use, 
and a private car on the Rock Island road has run 
100,000 miles with a Bales coupler with satisfactory 
results. 

The Althouse coupler is on a different principle 
from those described. The coupling-piece, as 
shown by the illustrations (Figs. 64 and 65), has a 
twisted spade-formed end, which may, when in 
a vertical plane, pass into a slot in the frame of the 
other car, and the arrangement of the twist is such 
that when the coupling-piece enters the slot it 
makes a quarter-turn, so that the spade-formed end 
can pass through, and a weighted knob at the 
other end locks it into position by turning it back 
again to the horizontal plane. 

(To be continued.) 





THE FIRST MONOPOLY PATENT. 

Tue absence of reliable information concerning 
the history of patents for invention under the 
common law has been noted with regret by several 
writers. The Statute of Monopolies in 1624 is 
known to have been based on the law declared in 
the case of Darcy v. Allin in 1602, but as this case 
in its turn appeals to decisions of a still earlier 
date, no definite conclusion can be drawn therefrom 
as to the period in which the first monopoly grants 
were made. The alchemical patent of Edward III., 
quoted by Hindmarch, proves on examination to be 
either a warrant for the arrest of two alchemists, or 
one of a series of dispensations from the law of 
Henry IV. by which the practice of multiplication 
was forbidden. The Commission appointed by 
Henry VI. to inquire into the feasibility of the 
philosopher’s stone issued no report, and the 
alum patent cited by Farcy before the Parlia- 
mentary Committee of 1829 resolves itself into a 
permission to an Italian merchant to import a 
fixed quantity of that commodity. In default 
of facts, therefore, English and American writers 
have been driven to accept as genuine the 
theory of Collier, who, in his essay on ‘*‘ The Law of 
Patents,” published in 1803, traced the origin of 
patent law to the charters of the Trading Com- 
panies and City Guilds. But these charters, which 
gave legal recognition to certain voluntary associa- 
tions on the ground that they had existed from 
time immemorial, conferred no new rights. The 
patent, on the other hand, creates a right not other- 
wise recognised by law, the validity of which is 
practically decided on the question of the novelty 
of the manufacture therein claimed. The assumed 
connection, therefore, rests on no historical basis, 
and no apology will be made for an attempt to sub- 
stitute a theory, the truth or falsity of which, at 
any rate, can be easily tested by the records them- 
selves. 

As the result of a search, believed to be ex- 
haustive, through the voluminous patent rolls of 
Elizabeth, it may be stated, with some degree of 
confidence, that the practice of granting monopoly 
patents was inaugurated in 1561 with the issue of 
the grant which is here reproduced. The momentous 
and unforeseen changes which this novel departure 
was destined to produce, have tended to obscure 
the fact that the policy underlying these monopoly 
grants was one which had been pursued with a 
varying measure of success from a very early 
period. A few instances out of many will serve 
to show that the germ, out of which the later 
system was developed, is to be found in grants of 
a much earlier date. In 1331 letters of protection 
were granted to John Kempe, authorising him to 
settle in England with his apprentices to introduce 
the manufacture of woollens and to teach it to the 
English, and in 1337 a statute confirming this 
patent was passed, which declares that ‘all cloth- 
workers of strange lands may come and settle 
where they choose under the special protection of 
the King, who will grant them franchises, as many 
and such as may suffice them.” Similar privileges 
were issued in 1368 to three clockmakers of Delft, 
and in 1440 John of Shiedame was invited to bring 
60 workmen with him to instruct the English in the 
new art of salt-making recently invented in the Low 
Countries. According to this theory of patent law, 
the policy which dictated these grants was due to a 
sense of the industrial inferiority of this country, 
as compared with that of foreign countries, and at 
first did not contemplate the recognition of the 
right of an inventor to the exclusive use of his own 
invention. The theory at once explains why, 
under the Statute of Monopolies, the importer 
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always occupied the same position as the ‘‘ true and 
first inventor,” the fact, of course, being that under 
the common law the inventor had no claim toa 
special privilege except as the introducer of a new 
industry. A perusal of the early monopoly grants 
of Elizabeth proves that most, if not all, of these 
were issued either to foreigners or to natives asso- 
ciated with a foreigner, or to native importers of 
foreign manufactures. In the recital of a grant to 
George Cobham, who had introduced certain new 
dredging machines from abroad, the Queen declares 
her hope that the favourable treatment of this 
patentee ‘‘ will give courage to her subjects to study 
and seek for the knowledge of like new engines and 
devices,” thus corroborating the view that the 
rights of the native inventor were derived from 
those previously enjoyed by the foreign importer. 
The circumstances which led to the insertion of the 
monopoly clauses in these instruments can here 
receive but brief notice. It is probable that the 
suggestion was made at the instance of the foreign 
experts who were brought over early in this reign, 
and that the policy was adopted by the Queen as 
the only alternative to starting the new industries 
under State supervision and at State expense. 
The latter assumption is justified by the close 
connection which existed between the Crown and 
the early monopolists of saltpetre, alum, copper, 
brass, and other manufactures which were suc- 
cesfully established under the new system. 
On the former point direct evidence exists in a 
petition addressed to the Queen in 1559 by one 
Acontius, an Italian inventor, who therein urges 
the value of a general prohibition as a means 
of rewarding the inventor. Acontius was un- 
doubtedly acquainted with the existence of 
similar monopolies on the Continent, traces of 
which are to be found in the Papal monopoly of 
alum, and the exclusive and hereditary privileges 
of the French glass-makers. This letter was re- 
printed in full by the Antiquary of 1885, in a series of 
articles on ‘‘ Karly English Inventions.” The state- 
ment that no patent was granted on this appplica- 
tion is erroneous, for in the seventh year of the 
reign, when the policy of the patent system had 
been definitely adopted, Acontius received a privi- 
lege of 20 years. 

Turning now to the first patent of monopoly, 
Stow informs us that soap-making was first estab- 
lished in London about 1542 by John Lame, of Grace- 
church-street, ‘‘before which time the City was 
served of white soap in hard cakes called Castell 
and other, and of grey soap speckled with white, 
very sweet and good, from Bristol.” The latter 
apparently was a soft potash soap, for we are in- 
formed from other sources that at this period the 
‘soda of England was not good.” The foreign 
soap, on the other hand, was made with the alkali 
obtained from the ash of barilla, a marine herb 
growing near Alicante, and largely employed in the 
Spanish and Italian glass industries. Inthe absence 
of any direct tradition respecting this grant, coupled 
with the fact that the process was repatented in 
1622, we must conclude that the attempt to intro- 
duce this industry resulted in failure. 


De licencia pro Stephano Groyett et Antonio le Leurier. 

Elizabeth by the grace of Ged, etc. To all our Justices 
officers Ministers and subjectes whatsoever greating. 
Knowe ye that we for dyverse weightie causes vs moving 
of our speciall grace and of certen knowledge and mere 
mocyon have geven and by thes presentes graunted vnto 
Stephen Groyett and Anthony le Leuryer full priviledge 
poy auctoritie that they and every of them and the 
survivor of them and not any other by them selves and 
there servauntes whereof tow at the least shalbe of our 
leges and subjectes borne within our Realme of Englond 
for the space of tenne yeares next ensuyng the date 
hereof in place and places convenient within this our 
realme of England not beinge within our Citie of London 
nor nere to anie the places or mansion houses of vs our 
heires and successors or of any our nobilitie or Councell at 
thes present builded to the anoyance of the same shall 
and may worke and make within this our realme of 
England white harde sope aswell in greate as in small 
cakes to be like of goodnes fynes and puritie as the sope is 
which is made in the sope house of Triana or Syvile in 
Andelizoi And therefore we do by these presentes 
straightly charge and comaunde and also prohibitte all 
othér our subjectes aswell denizens as not denizens at 
theis presentes not vsing within this our Realme the 
makinge of the saide whitte harde sope that they nor 
any of them during the said terme of tenne yeares shall 
within this our ara he make or attempte to make any 
white harde sope upon payne of imprisonment and forfei- 
ture of all suche sope as shalbe made by them or any 
of them contrary to the tenor hereof The one moitie of 
whiche forfeiture shalbe to the vse of vs our heires and 
successors And the other moitie thereof to the partie 
that will seaze the same or sue for the same in any our 
Courtes of recorde by informacon writte bill playnte or 





otherwise Provided alwayes and our pleasure is that all 
suche sope as by vertue of this our graunte or privilege 
shalbe made within three Miles of our Citie of London 
shall and pose | be viewed and tried from tyme to tyme by 
the order and appointement of the Mayor and Aldermen 
of London for the Tyme — And that all suche sope 
as by vertue hereof shalbe made in any other place of this 
our Realme more then three myles distaunt from the said 
Citie of London shall and may be viewed and tryed from 
tyme to tyme by the order and appointement of suche as 
the Lorde Chauncellor or keper of the grete seale of this 
our realme for the tyme being shall assigne and appointe 
And if any of the said sope made and offered to sale 
shalbe founde defectyve vntruly or deceitfully made or 
wrought contrary to the entent of these presentes that 
then* and from thencefurth this our graunte and privilege 
shall furwith cease determine and be voide anie thinge 
before mencioned to the contrary hereof in anie wise not 
withstanding Wherefore we will and straightly charge 
all our said justices officers Ministers and subjects to be 
ayding and asisting for the due obseruacion of this our 
graunte and privilege in all things according to the tenor 
of the same. In witness whereof etc. Witnes the quene 
at Westm the third day of Januarie. 
per breve de privato sigillo etc. 

Patent Roll, 3 Eliz., p. 13, memb. 34. 


THE NEW SPANISH BELTED CRUISERS. 
(Continued from page 712.) 

IN continuation of our illustrations of the machinery 
of the new Spanish belted cruisers, we reproduce this 
week the drawings of the boilers, and of the screw 
propellers, the former on our two-page plate, and 
the latter on page 807. We have already given a 
general description of these details in our previous 
article on the propelling machinery ; but it seems spe- 
cially appropriate to associate these illustrations with a 
narrative of the exhaustive series of steam trials of 
the Infanta Maria Teresa, the first of the three 
Nervion-built vessels to be completed. For, after all, 
in high-speed steamers the most uncertain element is 
the efficiency of the steam generator when hard 
pressed under forced draught, and only successful 
results attest the quality of the boilers. Again, the 
speed got from a given power is materially affected by 
the form of propeller used. Before entering upon the 
trials, however, we propose giving such data as to the 
ship and machinery as will enable the reader to appre- 
ciate the results obtained. As to the ship, the follow- 
ing indicates the condition on trial : 





Length on water line ... 340 fb. 
Beam ae ‘ ne vr -. 65 ft. 2in. 
Draught on trial, forward ... ... 20,,6,, 
* aa aft .. aa ee 
‘9 » mean 21,,6,, 
Displacement on trial... 6890 tons 


Immersed area (i.e., wetted ‘surface) 27,000 sq. ft. 


The weight of the vessel (displacement) is made up 
as follows: 


Hull (excluding armour) aa pole 3639 tons 
Armour (including the belt, 216 ft. 

long, 5 ft. 6 in. deep, and 12 in. 

Mc ee as ae 943 ,, 
Machinery (including boilers with 

water supply) ae sia at 1230 ,, 
Coal in bunkers(at 21 ft. 6in. draught) 420 ,, 
Armament, ammunition, &c. ae 456 ,, 


Stores, &c., bring the total to the designed displace- 
ment, 6890 tons. It may be added here, however, 
that the vessel has bunker capacity for 1000 tons of 
fuel. 

The appearance of the vessel ready for trial will be 
seen from our anes on page 814. The two 28- 
centimetre guns, which form the principal armament, 
although now mounted one forward and one aft, were 
not in position when the photograph, from which our 
engraving has been prepared, was taken. The 14-centi- 
metre Hontoria guns, five on either broadside, with their 
projecting shield, are prominent features in the view. 
Engines : 

Diameter of cylinders... ...42in., 62in., and 
92 in. 

Ce aie 46 in. 

Condenser cooling surface 14,600 sq. ft. 

There are two sets of engines, each driving separate 
screws. The above gives the surface of the two con- 
densers. 


Boilers ; ; , 
Four double-ended (Figs. 17 & 18) { Danoth tof Sie, 
oe 


Number of tubes in each 
Heating surface in each - 5067 sq. ft. 
Grate areaineach ... aud a eg 
Of the tubes, 280 are stay tubes of ,',-in. metal, 
and 792 plain tubes of No. 8 B.W.G., the external 
diameter Seles 2} in., and the length 6 ft. 3in. between 
plates. 


Two single-ended boilers (Figs. 19 { Diam., 15 ft. 3in. 
to 23) ... oid ce ae Length, 10ft. 6in. 
Number of tubes in each 536 
Heating surface in each 2825 sq. fb. 
Grate area in each 84.5 ,, 


Of the tubes, which are the same size as those in 





the double-ended boilers, there are 140 stay and 396 

ordinary tubes. The proportion of stay to ordinary 

tubes is about the same as in the double-ended boilers, 
1 to 2.83. These are the boilers for propulsion pur- 

poses, the total number of furnaces being 40, each 

: = in. in mean diameter, with 6 ft. 6 in. length of 
rebar. 


Total tube surface as 22,270 sq. ft. 
» heating surface... «ks << See 
» rate area end ites 845 ,, 


In addition there are two separate boilers for auxi- 
liary machinery—electric light, steering, pumps, &c., 
boat and ammunition hoists, &c. These are illustrated 
by Figs. 24 to 26, on our two-page engraving. They are 
8 ft. 104 in. long by 7 ft. 9in. in diameter. They have 
24 stay and 58 common tubes—in all, 82 tubes. There 
are two furnaces in each, the internal diameter being 
2 ft. 5in., and the length of firebar 5ft.3in. The 
= area in the two boilers is 50.7 square feet, and the 

eating surface 916 square feet. 

The propellers are illustrated by Figs. 28 to 36, page 
807, and are shown with the propeller brackets on the 
engraving, Fig. 27, on page 806. The A-struts, pear- 
shaped, are of caststeel, and are riveted to the steel fram- 
ing of the ship. The two torpedo-ejecting tubes in the 
stern are very prominent features in this view, while the 
run of the ship is shown to be very fine. Each propeller, 
it will be seen, has three blades; the port propeller 
is left-handed, and the starboard propeller right- 
handed; and the blades slew round to enable the pitch 
to be varied from 19 ft. 3in. to 22 ft. 3in. On trial 
pond most successful results were got with a pitch of 
20 ft. 6 in. 


Diameter me) “a 16 ft. 5 in. 

Pitch, uniform, mean... 2 5 9 as 

Surface of one blade ... 24.24 sq. ft. 
pe three blades 72.72 45 


The propellers were used as the log on the official 
trials. The speed of the ship was guaranteed, instead 
of the power of the engines as in the case of British 
warships, and the method of arriving at the result 
was as follows: A measured distance of 1.412 miles at 
the mouth of Ferrol Harbour was run over four times, 
twice in each direction, and the mean number of revo- 
lutions corresponding to a nautical mile ascertained. 
The sea trial was then made, and the revolutions 
divided by the number corresponding to a nautical 
mile as ascertained. This number, by the way, was 
349.5 under forced draught and 347 under natural 
draught. These are the mean results, and it may be 
stated that the slip was 15.2 per cent. and 14.5 per 
cent. under forced and natural draught respectively. 
This number, again, was checked after each of the trials 
by the vessel going again four times over the measured 
distance, as at the beginning. There can, therefore, 
be no doubt as to the accuracy of the result. 

The Spanish Government was represented by a large 
Commission, including several eminent naval con- 
structors, and these attended all the trials, and most 
vigilantly studied the performance of the engines, 
superintending the taking of diagrams and data, and 
the measuring of the coal. The results we give are 
those md pe prepared by this Commission, and 
it may here be stated that the successful issue of the 
exacting contract conditions well merited the compli- 
ments paid by the Commission to Mr. McKechnie, the 
designer and constructor of the machinery. Included 
in the Naval Commission were His Excellency Vice- 
Admiral Diego Mendez Casariego, President of the 
Commission; His Excellency Commodore Marcial 
Sanchez ; Sefior Don Pablo Perez Sesane, superintend- 
ing engineer, Ferrol Arsenal; Don Leoncio Lacaci, 
assistant engineer, Ferrol Arsenal ; Don Davio Bacas, 
chief engineer of Ministerio de Marina, Madrid; Don 
Candido Garcia Cantalejo; Don Secundino Armesto ; 
and Captain Miguel de Goitia, the last-named three 
representing the resident inspecting commission of the 
Astilleros. 

The natural-draught trials were run on September 
18, 1893, the duration of trials being six hours; but 
prior to this run, and after it, the vessel went four 
times over the measured distance, for the reason already 
given. The vessel was, therefore, under full steam 
on this trial for fully eight hours. The guaranteed 
eee was 18 knots, and the contract condition was 
that it must not fall under 174 knots, otherwise the ship 
could be rejected. Foreach complete tenth partofamile 
per hour under the guaranteed speed there was a penalty 
of 80,000 pesetas=3000/. But the speed was exceeded 
by half a nautical mile = hour, having been 18.5 
knots, notwithstanding a heavy Atlantic swell. The 
maximum was 18.8 knots, and at no time did the speed 
fall below 18 knots. The results are tabulated, so 
that there is no need to give them fully here. The 
fans, described in a previous article, were kept running 
merely for efficiently ventilating the stokehold, the 
pressure recorded by water gauge being ;°, in. The 
steam pressure was 140 lb., and the mean power, 
worked out from records taken every 30 minutes, was 
9499 indicated horse-power, with the engines averagin 
107 revolutions. The starboard engine contribute 
4632 and the port engine 4867 indjcated horse-power, 
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There is a remarkable closeness in the power de- 
veloped in the respective cylinders, and even this close- 
ness in the mean results was excelled in several of the 
series of diagrams taken during the run. 

The forced draught trials were run on October 14, 
1893. Six runs were first made on the measured dis- 
gance, and thereafter two hours’ steady running to 
sea, concluding with four runs again on the measured 
distance, the total duration of trial being, therefore, 44 
hours. During the whole time the machinery worked 
exceptionally well. The average speed of 118 revolu- 
tions was kept up steadily, the highest revolutions 
counted being 120. The steam never fell below 140 lb., 
and maintained nearly throughout a uniform pressure 
of 145 lb., any excess of which the contract forbade. 
The mean air pressure in the stokehold was only 1 in, 
At the beginning of the trial it did not woth in., 
and only in one stokehold was there at any time 1} in. 
This was but for a limited period, instructions having 
been given that it was not to exceed 1 in., although 
14 in. was allowed by contract. The total power 
developed was 13,722 indicated horse-power, of which 
6819 was developed by the starboard, and 6903 indi- 
cated horse-power by the port engines. This power 
was worked out from diagrams taken every 30 minutes 
during the run. The speed worked out to 20.25 knots, 
a quarter of a knot over the guarantee. This might 
have been exceeded, of course, with the full air pres- 
sure, but it was deemed advisable to get the contract 
power without excess. There was no premium, but 
the conditions of the contract were that for every tenth 
of a mile per hour below the guaranteed speed of 
20 knots, the firm were liable to a penalty of 26,666 
pesetas = 1000/. If the speed had been under 184 
knots, the vessel could have been rejected. As we 
have indicated, however, the forced draught speed of 
20 knots was easily exceeded with a power of 13,722 
indicated horse-power. 

Indicated horse te per square foot grate area: 
Natural draught _.... ay “e 11.24 
Forced : ss ee + 

Indicated horse-power (forced 
draught) per ton of total weight of 
machinery... ee sss ie 11.16 

The fuel consumption trials were run on October 18 
and 19, 1893, the weather being very fine, but with a 
slight swell on the sea. The vessel was, according to 
condition of contract, to be run for at least 12 hours at 
a speed of 10 knots. The coal was to be put in bags to 
facilitate the calculation of the consumption, which, at 

Spanish Cruiser “‘ Infanta Maria Teresa.” 
Official Trials at Ferrol. 


16.24 


18, 


Natural Draught. 
Forced Draught. 
October 14, 1893. 

Coal Consumption. 
October 18, 1893 


September 


Revolutions per minute .. oe =| 
Indicated horse-power, starboard high-| 
pressure cylinder oe es ++ 
Indicated horse-power, starboard inter-| 
mediate-pressure cylinder .. ~ 
Indicated horse-power, starboard low-| 
pressure cylinder oe a x 
Indicated borse-power, port high-pres 
surecylinder .. oe oe ee 
Indicated horse-power, port  inter- 
mediate pressure cylinder .. 
Indicated horse-power, port low-pres 
sure cylinder - os . 


| 
| 
| 


So 
7 
uo 
a 


259.38 
211,38 
| 120.14 
273.65 
+] 190.00 


176.65 





Total 1231.2 
Steam pressure 


Vacuum, starboard 


Ib. 
in. | 

” r es oo ee oo | 
Receivers, starboard high-pressure Ib.| 
Receivers, starboard intermediate -| 


pressure .. oe be van * 
Receivers, starboard low-pressure __,, 


port high-pressure .. »» 
»» intermed.-pressure ,, 
» low-pressure .. “S 10 in. 
vacuum 
Mean pressures, starboard high-pres-| 
sure.. ma Se G sat 
Mean pressures, starboard interme-| 
mediate-pressure nes “ts a 
Mean pressures, starboard low-press. ,, | 
port high-pressure __,, | 
z. mm intermediate- | 
pressure .. es oe  ° 
Mean pressures, port low-pressure _,, 
Cut-offs, high-pressure per cent, 
»  intermediate-pressure ,, 
» low-pressure 


14.7 





ee knots 
.. hours 





Speed .. ne =e 
Duration of trials .. 
Mean air pressure in stokeholds at forced draught trial = 1 in. of 
water. 
Coal consumption per indicated horse-power per 
hour = 650 grammes = 1.43 Ib. 
10 knots speed, might ‘‘ vary, without giving rise to the 
imposition of fines, between 635 and 680 grammes per 
hour and horse-power indicated, developed by the 
principal engines and the auxiliary apparatus connected 





therewith.” The vessel started at 3 o’clock in the 
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afternoon, and six runs were made on the measured 
distance of 1,412 knots, the cruiser thereafter continu- 
ing out to sea until 6 o’clock on the following morning 
—QOctober 19. The coal was carefully weighed in the 
stokehold by the Arsenal experts, and put into bags, 
each of 165 kilogrammes, and men were stationed at 
each of the bunker doors to prevent more coal being 
taken out than had been weighed, so that the results 
are accurate. One single-ended and two double- 
ended boilers were employed to supply the steam 
to the main engines and to the auxiliary engines 
connected therewith, and for the auxiliary engines 


| | 





3 ig gree 





ov 
27. 


(i.e., steering gear engine, electric light engine, 
auxiliary circulating pumps, and bilge pumps) one 
of the single-ended boilers was used, but without 
any connection to the main engines. The con- 
sumption of the coal was carefully recorded for 
12 hours in the case of the main boilers, and for 
eight hours in the case of the auxiliary boiler. 
The result was that the coal consumption for the 
propelling machinery was found to be 650 grammes or 
1.43 lb, per indicated horse-power per hour, the 
engines meanwhile running at a mean of 55 revolutions 
and developing 1231 horse-power. From the results 
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of this trial the radius of action of the cruisers was 
determined according to the bunker capacity, and this 
was found to be 9800 nautical miles at 10 knots speed. 
The details of the engine performances are given in 
the Table on the opposite page, with those of the 
natural and forced draught speed trials. 

One single-ended boiler supplied steam to the follow- 
ing auxiliary engines: Two auxiliary circulating 
pumps, two tire and bilge pumps, steering gear engine, 
electric light engine, and auxiliary feed pump, the total 
horse-power developed being 197. The total coal 
consumed per hour in the single-ended boiler was 
239.5 kilogrammes, which gives 1.22 kilogrammes or 
2.68 lb. per indicated horse-power per hour. The 
auxiliary engines above referred to are single-cylinder 
engines, with the exception of the electric light engine, 
which is compound, having cylinders 74 in. and 134 in. 
in diameter by Sin. stroke. < 

The contract further stipulated for a trial with one 
screw, the rudder being thrown over to maintain a 
straight course, and the guaranteed speed being 12knots. 
This trial, under natural draught, was run on October 
19. The port engine was used, the rudder being from 
12 deg. to 15 deg. over. The mean speed of three 
runs on the measured mile was 12.56 knots, with the 
engine running at 85 revolutions. Steam was sup- 
plied from one single-ended and two double-ended 
boilers. 

On the same day the starting, stopping, and revers- 
ing trials were gone through, with the following re- 
sults: From ‘‘full speed ahead” to ‘‘stop,” 7 seconds; 
from ‘‘ full speed astern ” to “‘ stop,” 6 seconds ; from 
‘*fullspeed astern” to ‘‘ full speed ahead,” 7 seconds. 

The contract also stipulated for a trial of the engines 
to ascertain the least number of revolutions required 
to enable the engines to work with perfect regularity 
with the valves sufficiently closed, with the normal 
vacuum in the condenser, and with 146 lb. boiler pres- 
sure. This proved to be 13 revolutions, equal to a 
speed of ship of about 24 knots. At this speed the 
engines were kept running for about 10 minutes. 

The Naval Commission, after the trials were com- 
pleted, expressed themselves as being highly delighted 
with the results of the severe and exhaustive tests to 
which the machinery had been subjected, and expressed 
the opinion that no navy in the world had a finer ship, 
or machinery which ine been put to such severe tests, 


and with such excellent results. 
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CROSSLEY’S PORTABLE OIL ENGINE. 


Amone the oil engines which are being tested this 
week at Cambridge by the Royal Agricultural Society 
of England, is a portable motor of 7 horse-power 
(nominal), constructed by Messrs. Crossley Brothers 
and Co., Limited, of Openshaw, near Manchester. An 
engraving giving a perspective view of this engine is 
published on page 811. Its weight is 3} tons, and it 
develops on the Sooke 11 horse-power. 

The engraving gives a clear idea of the framing. The 
plan of mounting the engine on three wheels leaves 
everything clear in front for the belt, and renders it 
easy to place the engine in position for work. A speed 
of over 200 revolutions can comfortably be attained 
without vibration, owing to the crank and recipro- 
cating parts being carefully balanced in each of the 
two flywheels, and to the centre of gravity of the 
entire engine being comparatively low. 

The oil is carried in an oil tank below the main axle. 
From there it is pumped by a small pump into a 
special measuring apparatus, for which a patent has 
been recently applied for. This measure gives a 
slightly increased charge of oil for the working stroke 
immediately following idle strokes cut out by the 
governor. The oil is sucked into the vaporiser 
together with a little air, being thus formed into 
vapour, which during a suction stroke of the engine is 
drawn in, together with fresh air, to form a combus- 
tible mixture. In the lower part of the vaporiser is 
an ignition tube; this, together with the vaporising 
surfaces, is kept at a suitable temperature by a lamp, 
which burns without any wick or working pump. The 
lamp will run for hours without requiring any atten- 
tion, and is smokeless. 

A special and novel feature of these engines is the 
arrangement for governing. A sensitive rotary go- 
vernor is used, which operates the vapour valve 
whenever a working strokeshould be made. At other 
times the vapour valve is not opened, and idle strokes 
follow exactly to suit the requirements of the work to 
be done. This, in combination with the measurer, 
insures great economy, especially at intermediate or 
light loads, and with no load a working stroke is suc- 
ceeded by several idle revolutions, just the same as in 
the Crossley gas engine. 

The cooling water is carried in the large tank under 
the framing, through which a current of air is main- 
tained. The quantity of water required for several 
hours’ working is small, and the cooling is so effective 
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that with a maximum load on the engine the tempera- 
ture of the water does not exceed 120 deg. Fahr. 





SPRING MOUNTED TRACTION ENGINE. 

On page 811 we illustrate a spring mounted traction 
engine constructed by Messrs. Aveling and Porter, 
of Rochester, which is being exhibited at the Royal 
Agricultural Society’s Show at Cambridge. In this 
arrangement of spring mounted traction engine 
there is overcome the difficulty generally expe- 
rienced with spring engines, viz., the alteration 
of centres and the use of links, joints, and uni- 
versal couplings between the intermediate shaft and 
the main driving axle. It avoids the sideway motion 
in the teeth of the spurwheels and pinion, an objec- 
tion hitherto found in all previous arrangements, 
cansing great wear and tear on the teeth of gearing, 
and the altering of the pitch lines when the engine is 
running. The springs on either side of the engine 
work independently of each other, and therefore come 
into action at whatever position the road wheels may 
be in. 
In Fig. 1, A is a countershaft from whick motion is 
communicated to the driving axle C by means of a 
pinion gearing into the spurwheel B. This wheel re- 
volves upon the steel tube D, and is connected to the 
driving axle by means of a loose plate E with four lugs 
at right angles. Two lugs on this plate work free in 
slots in the spurwheel centre B, and the other two 
lugs, at the back of plate E, work free in two slots (at 
right angles to the slots in spurwheel centre B) in the 
driving boss F, which is keyed to the main —a 
axle C. The axle-boxes are attached to the springs 
by the bolts I ; the axle-boxes are left free to slide up 
and down in the guides K. The motion of axle and 
axle-boxes in no way affects the centres of the gearing, 
as the guides and steel tube D are bolted to the horn- 
plate, keeping the centres in a fixed position, and pre- 
venting any sideway motion of the teeth in the spur- 
wheeland pinion due to the action of thesprings. The 
hornplates are well stayed with cross-plates L and M, 
which are riveted to the hornplates and front plate 
of the boiler, and prevent any sideway motion of the 
hornplate. 





TuE CorintH CANAL.—Experts consider that the passage 
of steam vessels through the ship canal across the Isthmus 
of Corinth is not without possible danger. At certain 








points there is considered to be risk of landslips. 
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ROBEY HORIZONTAL FIXED OIL ENGINE. 

THE illustrations on page 810 represent the stationary 
type of oil engine of eight effective horse-power, made 
by Messrs. Robey and Co., Limited, of Lincoln, under 
Richardson and Norris’s patents, which is being exhi- 
bited at the Royal Agricultural Society’s Show at Cam- 
bridge. The cycle of operation is the now universal 
four-cycle, or Beau de Rochas, i.c., an impulse is 
obtained every other revolution of the crankshaft when 
working up to maximum power. 

The engine proper closely resembles the Robey gas 
engine, the only difference being in the combustion 
chamber. The special feature of this improved com- 
bustion chamber consists in the arrangement of the 
air inlet, exhaust outlet, vaporiser, and igniter. In 
the centre of the combustion chamber the combined 
vaporiser and igniter is fixed. It will be seen from 
the sectional engraving (Fig. 3) that the explosion not 
only takes place inside the vaporiser, but also outside, 
the exhaust gases then passing through to the exhaust 
valve, thus keeping the vaporiser at a uniform tem- 
perature and thoroughly exhausting the combustion 
chamber of the remaining products of combustion. 
The combined vaporiser and igniter, after continuous 
usage, has proved to be practically indestructible. No 
attempt is made to vaporise the oil or convert it into 
spray until it is actually forced into the combustion 
chamber, hence the density of the oil is of no import- 
ance, and heavier oils may be used. The exhaust 
valve box and the combustion chamber are water- 
jacketed. 

The oil pump, accumulator, and trip box are of 
novel construction, dispensing entirely with valves of 
any description, so that risk of failure from the latter 
is entirely obviated. One great difficulty which has 
been experienced in the production of oil engines is in 
obtaining a regular supply of oil. In the Robey 
engine this difficulty has been overcome through the 
pump delivering oil in excess of that required. A 
steady pressure is maintained in the trip box by the 
accumulator, and the governor regulates the supply of 
oil in proportion to the work. 

These engines will run equally well with full load, 
half load, or light; the slight adjustments required 
can readily be made whilst the engine is in motion. 
To heat the vaporiser before starting there is provided 
a blower driven by a handwheel and belt. This blower 
is used’to force the combustion of a lamp situated be- 
side the vaporiser. 





GAS POWER ON TRAMWAYS. 
TueszE columns have from time to time recorded 


many attempts to supersede horses on tramways by 


some form of mechanical power. Steam locomotives, 
conipressed air motors, secondary batteries, cable cars, 
and electric underground and overhead systems have 
all been described. Yet, although often introduced 
by men of great ability and backed by ample capital, 
it cannot be said that any one has made an unqualified 
success in this country, while some have been absolute 
failures. The question is full of difficulties of a 
most formidable character, From a commercial point 
of view the horse is a fairly cheap motor, and 
anything that aspires to displace him must be at 
least as cheap. Further, it must not be the cause 
of nuisance either to passengers or to the general 
public. It must not occasion either noise, smell, or 
smoke, or be very unsightly, and it must be under per- 
fect control. Much of the mechanical difficulty arises 
from the fact that some 10 or 12 horse-power must be 
provided to do the work of two live horses, and that, 
therefore, a great weight of machinery must be 
carried. These various requirements sadly hamper 
the proceedings of inventors, especially on lines where 
the traffic is light. Given a sufficient supply of pas- 
sengers, either the cable or the trolley system answers 
fairly well, but the initial expenditure is so great that 
it is only possible when a large and steady revenue can 
be relied upon. 

As a means of working tramways in which a large 
outlay is impossible, which probably means 90 per cent. 
of those in this country, there is being introduced by 
the Traction Syndicate, Limited, of 22, Chancery-lane, 
London, a self-contained car, fitted with a gas engine, 
and carrying its gas supply compressed in steel tubes. 
Such a car is now in regular work on the Croydon and 
Thornton Heath Tramway Company’s lines, and will be 
watched with great interest by ill engaged in such 
matters. It certainly has much to recommend it. The 
car is not noticeably different from a horse-car ; it runs 
quietly and easily, emitting neither smoke nor steam, 
and is quite under control. Inside passengers can hear 
a slight rumble of machinery, and perceive a trifling 
vibration, but after a minute or two these are un- 
heeded, and practically there is nothing to detract 
from their comfort. Neither they, nor bystanders in 
the street, can perceive any machinery whatever, for 
the engine and gearing are entirely inclosed, the motor 
lying under one seat, and the wheels and clutches 
under the floor of the car. The driver stands on the 
end platform, with the usual brake handle beside him, 
and in front of him a lever which operates the clutches 





controlling the gearing. With the lever vertical the 
engine is out of engagement with the axles ; when the 
lever is placed to one side or the other, the slow or 
the fast gear isin engagement. There isa second lever 
for operating reversing clutches at the end of the line. 

The motor has two cylinders, placed face to face at 
opposite sides of the crankshaft, and both driving on 
to one crank. At one end of the shaft, that nearest 
the side of the car, is a flywheel, and at the other end 
a pinion, gearing into a wheel on the first motion shaft 
which lies under the floor of the car. On this shaft 
are two pinions, either of which can be made to drive 
a second motion shaft, the large pinion giving a speed 
of eight miles an hour to the car, and the small pinion 
half that speed. Fach of these pinions is furnished 
with a friction clutch, consisting of two discs with a 
ring of beechwood between them. One disc is set up 
towards the other by means of bellcranks and spring 
toggle arms pivoted to a sliding collar, the arrange- 
ment being such that when the clutch is in engage- 
ment the pressure of the arms is about at right angles 
to the shaft, and there is no end thrust on the sliding 
collar, The second motion shaft is geared to the axles 
by pitch chains. For driving in the opposite direction, 
the rotation of the first motion shaft is reversed by 
means of intermediate wheels and claw clutches. 

Many of the difficulties connected with a gas-driven 
car arise from the fact that the engine must not be 
stopped en route, but must run constantly, whatever 
the car may do. It is, however, susceptible of a 
certain amount of regulation, and advantage has very 
ingeniously been taken of this to save gas and to lessen 
vibration. When the work is light, the governor 
cuts off the gas supply to one cylinder entirely, 
the other doing all the work. The governor is 
loaded by a spring on the spindle, and also by weights 
on an external lever, and these weights can be lifted 
by the same handle that operates the clutches. By 
this means the speed of the engine is reduced by some 
50 per cent. when the car is standing, and, further, the 
gas admission is delayed until half-stroke, with the 
result that the explosion is rendéred much more gentle, 
and less likely to give rise to vibration of the car. 
The gas is carried in three receivers under an initial 
pressure of 120 lb. to the square inch, enough being 
taken for an 8 to 10 mile run. It is compressed, at 
the Thornton Heath dépdt, by a gas engine and pump, 
and is kept in a receiver under a pressure of 10 atmo- 
spheres. The compressed gas is carried to the car by 
a pipe and flexible hose, the charging occupying no 
more time than changing horses. We are informed 
that the consumption is 25 cubic feet per mile, at the 
cost of a penny. 

The performance of the car is quite satisfactory. It 
carries 28 passengers in all, and makes a very fair 
speed, the limit allowed by the Board of Trade being 
8 miles per hour. With the slow gear it will readily 
mount an incline near Thornton Heath station of 1 in 
23, with a short piece of 1 in 16, and in coming down it 
can be stopped by the brakes in itsown length. It also 
goes round u curve of 35 ft. radius ona 1 in 27 grade. Its 
weight, filled with passengers, is 54 tons. The future of 
the system turns mainly on thequestion of maintenance. 
The first cost of the car, with its motor, is not greatly 
different from that of a horse-car with its 11 horses, 
For gas it costs ld. per mile, against 34d. per mile for 
fodder and bedding for horses, so that it starts 
with an advantage of 24d. per mile. Time must 
decide whether horseflesh or mechanism is the cheaper 
to keep in going order. The new motor has, at least, 
one great advantage over the tramway steam locomo- 
tives, which, in some districts, have done good service 
—it has no boiler to be constantly under repair. 
There are 14 millions sterling invested in tramways in 
the United Kingdom, with very unsatisfactory re- 
sults as to dividends, so that evidently there is a wide 
opening for any system that would effect an economy 
in working. 





MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE Eprror oF ENGINRERING. 

Srz,—Will you ailow me this explanation before I retire 
from the discussion of a subject on which I can throw 
no more light? 

In my magazine article I attempted a fair review of 
the existing system of employing Royal Engineer officers 
on barrack works, and of the arguments for and against a 
continuance of the system; I was strongly against the 
continuance of the present system and organisation ; I 
indicated two possible modes of meeting the grave objec- 
tions to the present system ; I stated my decided prefer- 
ence for that mode which consisted in forming a civilian 
barrack department and ceasing to employ Royal Engi- 
neer officers on barrack works. I was in no possible 
sense a champion of the —_ oo or organisation. 

I wrote to your paper because I saw my article referred 
to in connection with statements some of which I knew 
to be incorrect and misleading, and with opinions which 
were not mine. 

I said, among other things, that in my opinion a com- 
petent engineer or architect ought not to require the 
assistance of a “sanitary engineer” in carrying out the 
drainage of a barrack, though, of course, he would re- 





vise the products of the maker of sanitary fittings, &c. 
also said there was a limit to the advantage to be gained 
by such unnecessary subdivision in any case, and that 
there were some advantages to be gained from a mode- 
rately wide range of training and practice, too. 

I now find ‘‘ Alma Mater” hoping that a better cham- 
pion than myself will turn up to fight for a system which 
I opposed as strongly, and with more knowledge of it, and 
I think more fairness, than “‘ Alma Mater” himself, 

Again, I find ‘“‘ Alma Mater” saying that I had pro- 

sed a scheme of reorganisation, though I confessed I 

new nothing about the War Office, which is, he says and 
implies, the most important part of the organisation, 
If he had read the article with any care, he would have 
seen that a knowledge of the distribution of work, as be- 
tween — and oe ? the —_ Office, was nob 
required to support anything I proposed. 

** Another Military commen * is good enough to say 
that I have not improved my reputation, whatever that 
may mean ; as my views seem to be the same as his so far 
as English barrack works go, I do 10t know what to 
answer ; his own letter is merely destructive criticism of 
a rather bald, if decided kind, and I donot know whether 
he agrees with the views advanced in my article or not, 
and if not, in what respects we differ. 

Lastly, having read the correspondence in your paper, 
I see no reason to alter any statement made or any 
opinion advanced in my article in the United Service 
Magazine. 

It is evident that it is a matter of national importance 
that our military engineers should be efficient, and their 
number sufficient for their war duties. I do not believe 
that this efficiency can he attained on the drill and 
practice grounds alone, and certainly n%b in supervising 
barrack works carried out by contract. 

Our fortifications, camps of exercise, and our frontier 
districts everywhere, are at any rate euitable fields for the 
training of our officers, and if that includes too many 
branches for thorough training in all, I see no reason why 
there should not be some further permanent subdivision 
of duties. Whatever duties we are required to perform in 
war, for those duties we must be thoroughly trained in 


peace. 

If we are not thoroughly trained, the Army suffers in 
time of war, and the State suffers in time of peace. We 
can get thorough training by proper subdivision of 
duties. 

We have only to make up our minds what duties we 
want our military engineers to perform in war, and then 
to provide for their efficient training in those duties in 
time of peace. 

If, in order to give them that training, the State finds 
it desirable to give them certain duties in peace time 
which otherwise civil engineers would perform, the civil 
engineer has no reason to complain. 

The interests which come first are not those of the 
Royal Engineer nor of the civil engineer—employed 
or unemployed—but those of the Empire. 

Yours faithfully, 
QuonDAM Division Orricer R.E. 


To THE EpitoR oF ENGINEERING. 

Srr,—The subject of this correspondence has almost 
been exhausted, but if the locus of the discussion is to be 
shifted by every correspondent away from its fundamental 
axis to a circumference which has already embraced 
Brennan torpedoes and the supposed decay of British 
architecture, the end is not yet. After the pertinent 
aphorisms in ‘‘ Alma Mater’s ” letter, the correspondence 
might be considered as closed, but ‘‘The Writer of the 
Article in the United Service Magazine,” jumping over the 
crucial arguments, and without touching the real question, 
may mislead some by irrelevant matters. 

It would be a great pity if, after the multitudinous 
arguments that have been advanced, the discussion should 
end in mere logomachy, as so often happens in corre- 
spondence from many writers having diverse environ- 
ments, 

Ihave carefully read the whole of this lengthy corre- 
spondence, and I fail to find any attempt, on the part of 
those who favour the Royal Engineers, to bring a 
tangible argument to support their claim to be con- 
sidered qualified engineers to hold civil appointments. 
It is no argument to say, in reply to the statements 
made by ‘‘ Assistant Surveyor,” that Royal Engineer 
officers ‘“‘neither design nor superintend works ;” 
neither dv you! whether this is so or not. Two 
blacks have not made a white as yet. John Bull hasa 
way of looking at these things apart from sentiment, and 
rightly demurs to pay for “‘ figure- heads” under the 
belief that they are something else, nor is he willingly a 
party to keeping a corps of non-effectives so as to be able 
toselect from the many a few capable officers, whilst the 
remainder are rewarded for their incapacity by being 
made figure-heads with big salaries; and here I would 
remark that, though a civil engineer who may indirectly 
suffer from the present system of foisting Royal Engineers 
into the realms of the civil engineer, yet my direct interest 
as a taxpayer, and one who has the credit of his country 
at heart, makes it a duty to do all in my power to call 
attention to the present wasteful system, by which more 
i Engineer officers are made than can be employed 
without invading purely civilian employment. To which 
last-mentioned end they obtained the services of a com- 
mittee in 1870 (whose report, referred to by ‘‘ Another 
Military Engineer,” is a disgrace to the corps, makin 
them appear a parcel of ay office-seekers) to pus 
themselves into anything where their generalisations may 
be exhibited, which generalisations they fancy, in their 
own wise conceit, equal to the specialisation of civil 
engineers. 

The argument of “‘The Writer,” &c., wherein he wishes 
to liken Royal Engineers to a medical practitioner to 














JUNE 22, 1894.] 


ENGINEERING. 


809 








show the futility of specialisation, is decidedly nihil ad 
rem. In the first place, the doctor has _ an exami- 
nation, covering the treatment of the disease he has to 
cure; the Royal Engineers do not undergo anything of 
the kind. In the second place, a case of typhoid fever to 
a doctor would be something like building a garden wall 
to an architect, or laying an agricultural drain to a 
sanitary engineer; these, most likely, would be properly 
carried out by a Royal Engineer, but they form the utter- 
most fringe of the architect’s and sanitary engineer’s 
labours, and I very much doubt if your correspondent 
should unfortunately require a somewhat more advanced 
cure performed than that of typhoid fever, ~ the opera- 
tion of iridectomy, whether he would not think it cheaper 
and better to have the work undertaken by a specialist 
rather than by the general practitioner; but the question, 
so far as Royal Engineers and sanitary work is concerned, 
has been again and again settled to their discredit ; the 
work in their own department having been continually 
placed in the hands of specialists, cases of which have 
been already mentioned, but, to drivemy words home, I 
will refer to the retention of Mr. Roger Field for the 
sanitary arrangements of the Dublin Barracks, and Mr. 
Simmons at Aldershot. How does “ The Writer,” &c., 
reconcile the presence of the sanitary specialist, Mr. 
Tyndall, at the War Office on any other ground than that 
these who have the best opportunity of judging the 
abilities of the Royal Engineers cannot place confidence 
in the generality of them, even for sanitary work? but, 
as was pointed out by your correspondent ‘‘I. E.,” the 
question which is being discussed is a far greater one 
than, Can Royal Engineers drain their own barracks? 

Though not in any way connected with the War De- 
partment, I have had for many years an opportunity of 
becoming acquainted with the ways and abilities of Royal 
Engineer officers, and I am sure many of your readers 
would be astonished to know the amount of pressure that 
van be brought to bear when one of the corps requires a 
non-military post, and whether it be Indian Public Works, 
Local Government Board, Board of Trade, or Admiralty 
Works Department, ability is as the dust of the balance 
compared with influence. Of course, where the chief is a 
Royal Engineer it needs only a little false esprit de corps to 
insure the success of the applicant, and this can be readily 
seen, by those who read between the lines, in the corre- 
spondence which took place between the President of the 
Institution of Civil Engineers and the Secretary of State 
for Iadia a few years ago. 

The puerility of the arguments which have been ad- 
vanced by the Royal Engineers is, however, of more 
weight even than the strictures of the civil engineers, 
and leaves your readers in no doubt as to the qualifications 
of Royal Engineers for civil appointments, and I trust 
when the time comes (which cannot he long) when 
the scientific corps is reorganised, the profession will 
see fit to exert its influence to destroy the present 
anomalies. 

SANITARY ENGINEER, 





To THE Eprror or ENGINEERING. 

S1r,—I lay before your readers an extract from the 
‘* History of the Corps of Royal Engineers,” by Major- 
General Whitworth Porter, R.E , concerning the state 
into which the corps fell after the campaign of 1815. I 
hope it will strike a key-note of warning to the somnolent 
Royal Engineers : 

“The Royal Engineers before long sank into the routine 
of peace service. The men having gone through their 
course of field-work training at Chatham, were employed 
throughout the country at their respective trades, and the 
officers were detailed principally for the ordinary duties 
of barrack maintenance, or on even still more civil employ- 
ments. Things continued thus year by year, becoming 
more and more fossilised. The few men who, gifted with 
greater prescience than their neighbours, or who, having 
served in the late war, were in a position to know the 
dangers of the general carelessness, raised their warning 
voices in vain. That the corps itself was not without 
blame for much of the neglect with which its wants were 
treated, is but too true. Had those who were in 
authority been sufficiently persistent, matters would pro- 
bably not have been permitted to sink into such a com- 
plete state of inanition. The spirit of the time was, how- 
ever, against them, and there was no one strong enough, 
or self-sacrificing enough, to persevere in the demand ‘for 
@ proper organisation. As in the days of the Peninsula, 
so was it in those of the Crimea, and in no branch of the 
service was the evil more fatally apparent than in the 
Engineers.” 

Those days were momentous ; but what were they to 
those before us, with a war-cloud ready to burst? Will 
the Engineer officers, in the coming struggle of nations, 
act as they did in that much-vaunted engineer war of 
Abyssinia—proceed to construct railways with five de- 
scriptions of rail: and four principles of fixing? They will 
have to encounter very different foes to that unfortunate 
savage, King Theodore. Unfortunate country to possess 
soldiers so dead to their profession as to slouch about civil 
works when Continental armies are straining every nerve 
t? attain perfection! ‘*‘My God,” said Bliicher, in refer- 
ring to London, ‘‘ what a city to loot!” Yet the defence 
of the greatest city on earth ange depends on this skele- 
ton corps. Let us fervently hops the coming Commander- 
in-Chief will take energetic steps to rouse these ‘‘ Rip van 
Winkles” into action. 

During the late cab strike in London, owing to the 
szarcity of drivers, the only qualification required for the 
box was a knowledge of the streets, and driving was a 
secondary consideration. Judging from this controversy, 
Fogineer officers taxe to civil engineering much on the 
same principle as these amateur Jehus, and their capa- 
bility lies more in securing comfortable berths than in 
actually designing works which the public fondly believes 








they do. Their prestige is that which the great Duke of 
Wellington conferred on them, or rather, wished to; he 
said they should be capable all-round engineers ; there- 
fore the public has always assumed them to beso. This 
system suited his time, when protracted sieges were of 
frequent occurrence, but these are things of the past, and 
when the final point is reached a duel of artillery decides 
the matter, and not the all-round engineer. What more 
convincing proof can be advanced of the folly of our 
present system than the example of those great Conti- 
nental nations who have learnt their lesson in the field of 
war, and have swept away the system in which we so 
persistently believe ? 

The misfortune is, the imposture is so complete that 
the actors themselves believe in it! I admire the two 
military engineers who have frankly come forward to 
acknowledge the rottenness of their system, which abso- 
lutely courts disaster. We continually hear of reorganisa- 
tion of the Royal Engineers, but it never comes, and now 
that the Royal Artillery has been dealt with, is there no 
one in authority sufficiently persistent, strong enough, or 
self-sacrificing enough to persevere in a demand for 
proper organisation? Are we to wake up again, as in 
the Crimean War, to find our money has been squandered 
on an organisation worse than useless ? 

Iam, &c., 
AtMA MATER. 





To THE EpiTor oF ENGINEERING. 

S1kz,—It is far from my wish to unnecessarily prolong 
this correspondence, but the allegations of “‘The Writer 
of the Article in the United Service Magazine” make it 
imperative on me to indite a final rejoinder. 

e says that “‘ the bulk of the work in the Royal Engi- 
neer Department is done, not by the civilians, but by the 
military foremen of works.” But what about the large 
buildings in the colonies, and often at home, designed and 
estimated for by the surveyors? And what of the horde 
of temporary civil surveyors, draughtsmen, clerks, and 
foremen of works? Are they not civilians, too, who have 
carried out entirely the plans, estimates, and quantities 
for the 4,000,0002. now being spent under the Barracks 
Act of 1890? What share, beyond that of mere official 
correspondence, do the Engineer officers take in all this 
labour? I have been in a goodly number of offices of 
Royal Engineers, and in not a single one have I seen the 
vestige of a drawing-board, drawing instruments, or other 
paraphernalia for technical assistance. And here, in reply 
to the query of ‘‘ Alma Mater,” I can assert that sappers 
are not employed in district work. 

‘The Writer,” &c., raisesan obstacle where there is none. 
He declares that there is a ‘“‘difficulty to be got over in 
keeping non-commissioned officers without their officers 
in a Barrack Department while yet retaining them in the 
Royal Engineers, where they are considered to be required 
for war.” It is well he added the word I have italicised. 
These non-commissioned officers are armen civilians 
in uniform, who have forgotten what little military train- 
ing they ever had. Their rank is only departmental, 
and is lost should they return to their corps, so that in 
time of war they could not command sappers. Assoldiers 
they are a fiction, and the whole establishment is but a 
military sham to provide houses of rest for Royal Engineer 
officers. Surveyors, without increasing their own duties, 
have frequently acted, not only as division officers, but as 
commanding Royal Engineers also, but they have been so 
shabbily treated that two of them in succession (one a 
university graduate and the other a Whitworth scholar) 
have recently obtained Irish county surveyorships, and 
left the department in disgust. All that Engineer officers 
do is to paralyse the work, and interfere to its detriment, 
and, as my opponent in his article states, ‘‘The writer 
would say roundly that barrack works such as ours are 
not a training at all for a military engineer.” Further, 
‘*So far as barrack work goes, if commanding Royal Engi- 
neers and division officers are not equal to doing the work 
of an architect, they are not commercially worth keeping,” 
and ‘‘ Lord Wolseley says the best engineer for an army 
is one who has practised in a new country.” 

All the work of the non-commissioned officers is 
examined and revised by the surveyors. This under the 
present system is necessary, and as an illustration of the 
style of technical education these men receive, I may 
mention that out of the last batch of 38 sent out from 
Chatham, 20 were returned as incompetent. In 1832 a 
circular was issued from headquarters enjoining Royal 
Engineers in the Barrack Department in every case to 
take the professional advice of the civil clerks of works 
(who were the predecessors of the present military fore- 
men of works) with regard to the erection, &c., of Army 
buildings. 

With reference to ‘‘employing special sanitary engi- 
neers to deal with all the drainage and sanitary arrange- 
ment of barracks,” the following statement by Colonel 
Murray, R.E., on February 27, 1874, will be of interest, 
‘*The drainage of Aldershot Camp was carried out by a 
very eminent civil engineer. Lord Panmure had a ver 
bad opinion of military engineers, and entrusted this wor 
to Mr. Simpson.” 

I have already shown how the Germans grapple with 
the nae. but in Austro-Hungary they are not behind- 
hand. Captain W. A. H. Hare, R.E., in a paper con- 
tributed to the Royal United Service Institution in 1887, 
writes, ‘‘ In the reorganisation of Austro-Hungarian Engi- 
neers that took place in 1869, the construction and main- 
tenance of barracks and military buildings was transferred 
to a special department styled the Militar-Bau-Verwal- 
tungs- Officiers-Corps, the personnel of which consisted of 
Engineer officers, officers of the other arms, and retired 
officers, leaving the construction and maintenance of 
fortifications alone to the engineer staff. 

I also gather from the same source that the French 
Army Works Department, although in a certain sense 











military, like most organisations in France, is a special 
body, the work being performed by ‘* Adjoints du @énie, 
who belong to the category of commissioned officers, and 
whose names figure in the Army List. They have officers’ 
rank, but not officers’ titles.” It is interesting to note 
that the term ingénicur is never applied to Engineer 
officers of the French Army. 

It would certainly be better for the corps and for our 
country that military engineers should confine themselves 
to military duties. Drastic reform is needed, and, with 
the evidence of this remarkable correspondence before us, 
the time is ripe / 

Tam, &c., 
ASSISTANT SuRveEYOR, R.FE. 





“AN OLD-WORLD TALE.” 
To THE Epitor or ENGINEERING. 

S1r,—The letter of your correspondent ‘*A.M.,” which 
you published in Encingzerine of the Ist inst., puts me in 
mind of a school I used to attend when I was a little boy. 
This school, if I am not mistaken, was established by 
George IV., for the purpose, as he rather comically put 
it, of promoting ‘‘ the art of directing the great sources of 
power in nature for the use and convenience of man ;” 
and admission was granted only to those boys who were 
actually en d in that occupation, or who expressed 
their intention of devoting to it a considerable portion of 
their time. 

I well remember that we boys used often to wonder 
whether a drawing pen was really a great source of power, 
for we noticed that the fact of being en in directing 
that little implement over the surface of a sheet of tracing 
paper was often considered by the governing body a suffi- 
cient qualification for admission, though in many in- 
stances we knew perfectly well that the qualifying per- 
formance had resulted in anything but the convenience of 
man, and — us were of opinion that a stiffer exami- 
nation would have done much to raise the tone of the 
school, but we did not dare to say so, because, as I ought 
to have explained before, every. boy paid a subscription, 
and it was advantageous to swell the ranks as much as 
possible ; so, dissimulating little wretches, we used to con- 
nive with the masters, and jockey our friends in on the 
merest shadow of an excuse. 

In my time (I am speaking, of course, of many years 
ago) it was a distinguishing feature of this echool that we 
ourselves elected the individuals we facetiously called 
** our masters,” but it was always a sore point that we 
had to record our votes in person, a postal communica- 
tion not being allowed, though I may mention en passant 
that the masters were always most willing to recognise the 
signatures on our cheques. 

It seems incredible at the present day that such an 
obviously imperfect system of voting should ever have 
existed, because, as may be easily imagined, all the boys 
(except, of course, the sons, nephews, &c., of the masters) 
who became skilful in directing the sources of power in 
nature, and who were consequently the best judges of the 
sort of men that should have been at the head of affairs, 
were hard at work in various parts of the world, and, 
therefore, could not take part in the elections. 

However, to cut a long story short, things went from 
bad to worse, until at last the management of the school 
was becoming a source of merriment. The masters took 
to making such odd speeches, and published such curious 
ideas about the things the boys built (though they cer- 
tainly did intimate that the boys were not in any way re- 
sponsible for those ideas), that a reaction set in, the 
American system of voting by post was introduced, the 
best men headed the poll, hereditary mastership was 
abolished, and the establishment is no more spoken of as 
a mutual admiration society. Some of the ‘old masters” 
remain, but their voices are hushed ; ‘‘ engineering skill ” 
is no longer measured by the volcanic disturbances of pre- 
historic ages, and boys no longer get medals for saying 
that ‘‘a voussoir arch may be considered as hinged at 
every joint.” 

P.S.—I think the coffee provided at the “treats” 
might be improved both as to strength-and quality; but, 
after all, this is no doubt an offaire de godt. 

Aw OLD Boy, 

June, 1894, 


THE INSTITUTION OF CLVIL ENGINEERS. 
To THE EpiTor of ENGINEERING. 
S1z,—With reference to letters on this subject in your 
issue of May 11, I may say that the feeling in this countr 
is decidedly that new blood is wanted in the Council, and, 
not to put too fine a point upon it, the engineers of this 
country are not so filled with admiration and reverence 
for the luminaries of Great George-street as they should 





Out here, where a work is judged by its financial results, 
the indifference to this point in England is somewhat 
surprising. An excess of over 5 per cent. on an estimate 
is looked upon as something to be most carefully inquired 
into. Yours respectfully, 


Calcutta, May 29. 








THE ENGINEERS’ YEAR-BOOK. 
To THE EprTor oF ENGINEERING. 

Srr,—My attention has been called to a paragraph in 
your review of my ‘Engineers’ Year-Book,” which 
appeared in your issue of May 4. Your reviewer there 
says, *‘ the tables of the properties of steam are not in ab 
~ ¥ a convenient form. They give relative volume of 


steam and water at a given temperature, in place of the 
much more convenient tables of volume of 1 lb. weight of 
The 


steam, as given in Cotterill’s ‘Steam Engine.’ ” 
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AT THE CAMBRIDGE SHOW. 


MESSRS. ROBEY AND CO., ENGINEERS, LINCOLN. 
(For Description, see Page 808.) 
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SEVEN HORSE-POWER PORTABLE OIL ENGINE AT THE CAMBRIDGE SHOW. 
CONSTRUCTED BY MESSRS. CROSSLEY BROTHERS AND CO., LIMITED, ENGINEERS, OPENSHAW, MANCHESTER. 
(For Description, see Page 807.) 


























reviewer has evidently overlooked the table on e 198, 


SPRING MOUNTED TRACTION ENGINE. mich table is of similar nature to, but far fuller than, 


CONSTRUCTED BY MESSRS. AVELING AND PORTER, ENGINEERS, ROCHESTER. Yours nnn, i ioe 
7 a: Office of the Engineer-in-Chief, General Post Office, 
(For Description, see Page 807.) London, June 15, 1894. 





COMPRESSED AIR METER. 
To THE Eprror or ENGINEERING. 
Srr,—Could you or any of your readers inform me 
where meters for measuring compressed air are to be had ? 
Ihave never heard of them, and if they are not made, 
— how do the companies supplying compressed air for power 
measure same ? 





Iam, Sir, yours, &c., 
INTERESADO. 
Rosario, May 16, 1894, 











WATER-TUBE »v. CYLINDRICAL BOILERS. 
To THE Epitor oF ENGINEERING. 

Srr,—An absence from home of nearly five weeks, and 

- incessant occupation since my return, have prevented me 

\ from replying to those correspondents who have in your 

c es favoured me with criticisms on my letters published 
in Fa issues of March 30 and April 13 and 27. 

would therefore ask your correspondents, for the 

reasons given above, to excuse any ap nt discourtesy 

in my not replying to their letters before this time. I 

| had ‘/hoped to have replied to all in your issue of this 
































week, but as this is now impossible, I promise to do my 
i utmost to take up the matter in time for your publica- 
tion of next week. I will ask meantime your many 














readers who are interested in this important subject not 
to be led away by the misconceptions of some of the cor- 
/ respondents, as they will, in due time, find that every 
point of importance I have stated, in regard to the supe- 
riority of the cylindrical boiler, is amply upheld, and 
that the adverse criticisms, though apparently strong, do 
not touch the essential parts of my contention as to the 
comparative merits of the two types of boilers. 

I intend further to propose in support of my statements 
a practical test between the two types of boilers, which 
ail those who believe in the merits of the water-tube 
boiler should welcome, as, if accepted, it will be a public 
demonstration of what these merits are, compared with 
those of the cylindrical boiler. 

TI am, yours faithfully, 
JAMES HowpDEN. 

8, Scotland-street, Glasgow, June 12, 1894. 
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CAPITAL AND LABOUR. 
To THE EpiTor oF ENGINEERING. 

Srr,—Lieutenant-Colonel Bucknill is alarmingly silent. 
Is he hors de combat! To quote the words which he used 
(? abused) with reference to myself, he ‘‘ has not answered 
my question.” ‘‘Civil Engineer’’ also put the same ques- 
tion to him, but without any result save a wriggle on the 
part of the gallant colonel. He has ever been ready with 
what ‘‘ Civil Engineer” very neatly termed ‘‘ new objec- 
tions ;” and the questions which invariably accompanied 
his ‘‘new objections” have been obligingly answered by 
quite a number of your correspondents—the one which he 
twice invited myself to consider being twice fairly and 
squarely, and, I trust, ‘‘logically,” replied to. Is the 
gallant gentleman not plucky enough to tell your readers 
what he means by “‘the planters in Jamaica were paid 
for their slaves when we freed them, but we ruin our home 
planters and mock them”? Is he not game enough to 
manfully tackle another question thrice proposed to him 
by ‘‘ Subscriber ” ? 

And now Mr. Phipson comes forward again with the 
far-away-wild:-of-Central-Africa scheme, and (I believe 
unwittingly on his part) has a side wipe at myself. I 
believe Mr. Phipson’s general notions of political economy 
are, in the main, about right; yet he reminds me some- 
what forcibly of the one but misinformed gentle- 
man of whom some of our Irish friends would say, ‘‘ He 
never opens his mouth but he puts his foot in it.” The 
delightfully innocent ge ony with which Mr. Phipson 
penned his last letter, from which the two following 
curiously self-contradictory and amazingly inharmonious 
quotations are taken, appealed so strongly to my sense of 
the comical and ludicrous, that Lieutenant-Colonel 
Bucknill would have smiled had he but got a glimpse of 
me when I read it. These are the quotations: ‘‘It is 
certainly inequitable for the community to lay claim to 
betterment while giving no compensation for worsement.” 
** Establish a commonwealth in such locality as may be 
deemed most favourable, in which the principles of 
common ownership of land and capital will be carried 
out, and in which the full product of industry should 
go to the producer.” Since energy is the power 
to do work, or, in other words, the power to alter con- 
ditions; and since betterment is a condition result- 
ing from well-directed energy; and, furthermore, since 
matter and energy are naturally subject to the law of 
interdependence, and are coexistent, it as naturally 
follows that any individual, or community of individuals, 
who, by the exercise of energy, so alters the conditions of 
animate or inanimate matter in any direction sufficient to 

roduce betterment, is, in virtue of the above-mentioned 
aw, and singly or collectively, as the case may be, morally 
entitled to profit by the still further exercise of those 
faculties which, when in their normal condition, are 
adapted to enjoy whatever benefits may accrue from such 
betterment. 

The study of what are virtually the laws of economic 
nature has ever been the policy of political economists ; 
and since, then, betterment simply consists in this ‘‘ inter- 
dependence between matter and energy” being merely 
allowed a more and more increasing opportunity of run- 
ning its natural course in the economy of nature, and this 
through the increasing intelligence of mankind which 
has been induced by what may not inaptly be termed 
** contact force” between animate and inanimate matter, 
it also naturally follows that there can be no such idea 
intelligently entertained as that the disturbing of the 
harmony betwixt this ‘* contact force” and the “ interde- 
pendence between matter and energy” is otherwise than 
inequitable.” The above-mentioned contact force comes 
into operation when land users are allowed to have access 
to the land ; and the interdependence between matter and 
energy has then, practically speaking, full play, and better- 
ment 1s the result. The action of landholders, on the other 
hand, in claiming an exclusive right to betterment inier- 
feres with this interdependence ; and, as this interference 
is a drag on the progress of civilisation, it necessarily pro- 
duces worsement, or rather, to be more correct, retains it. 
So Mr. Phipson certainly ‘* puts his foot in it” when he 
proposes to reward (compensate) those who retain worse- 
ment by their ‘‘ interference” with this interdependence 
between matter and energy. And yet he believes ‘in 
the common ownership of land,” and rightly, too; for I 
consider that every man has a naturally inalienable right 
to an equal opportunity, with his fellows, of profitably 
sharing in the benefits to be derived from a full participa- 
tion in the work of continuing to keep in operation that 
** contact force ” which necessarily accompanies access to 
the land—the idea of which is so inseparable from the 
kindred idea of the ‘‘interdependence between matter 
and energy.” 

I think that the British Islands, even at present, con- 
stitute a more ‘favourable locality ” for the introduction 
of Mr. Phipson’s Dr. Hertzka scheme than do the “‘ High- 
lands of Central Africa,” for the following reason: The 
proposed expedition to Africa would require to be 

‘floated” by financiers; and these financiers would 
require security for their money. Where are they to get 
it? Nor is the Government compesed of men who would 
be so very harebrained as to fork out the “‘ needful.” The 
** African locality” idea is impracticable when we con- 
sider these obstacles, and also the enormous and nume- 
rous disadvantages to which the colonists would be put by 
the difficulty of communication with outside civilisation. 
The “far country” idea will not work, at least at present. 
Nor is it in the least degree necessary to go outside of the 
British Islands to practise ‘‘ the principles of common 
ownership of land and capital.” At the present moment 
there are millions of men in this country who are ready 
to go in for the ‘common ownership (nationalisation) of 
land” at home. How many thousands, under these cir- 
cumstances, would go to Central Africa, where, figura- 
tively and literally, there are so many lions in the way! 





And as for the ‘‘common ownership of capital,” at this 
year’s annual congress of the co-operative societies of this 
country it was actually proposed to put this same principle 
into practice. The ‘‘ ayes” and ‘‘ noes” were equal, and 
the president left it that way. I may add that the capital 
of these co-operative societies whose delegates met in 
congress amounts, in the aggregate, to some 40,000,000/. ; 
I think it is 39,000,000/. Cian 

If the principle of ‘‘common ownership” is right (and 
“common workmanship ” is the only naturally recognised 
title to it), then the principle of ‘‘ uncommon ownership” 
(which naturally results in uncommon idleness) is wrong. 
And the bare idea of compensation for idleness, which is 
the worst kind of ‘‘worstment,” is thus really pre- 
posterous, 

I am, Sir, yours sincerely, 
Davip MacponaLp. 
4, Queen’s-crescent, Cathcart, June 18, 1894. 
To THE Eprror oF ENGINEERING. : 

Srr,—You have had lately as correspondents an anti- 
capital faddist, an anti-ground-rent faddist, and now you 
have an anti-betterment faddist. I have already replied 
to the first two, and would like a word with the last. 
Some years ago a portion of land was sold by the then 
town council of Glasgow for 15001. to the ancestors of the 

resent owners. The ground has now become valuable. 

avid Macdonald says it is worth 50,000/. per annum, 
and he wishes to take the extra value, or what he terms 
betterment, from the present owner, and give it to some 
one else, say to the State. I should like to know on 
what honest principle he could do this? Surely the 
Glasgow landowner is as much entitled to a rise in the 
value of his land as any other individual in the 
community has a right to a rise on any commodity he has 
in his possession. Take a very humble example. A retail 
coal dealer buys 20 tons of coals at a cost of 11/. 138. 4d. 
A strike takes place and coals rise 50 per cent., and he 
sells at an extra advance of 5/. 16s. 8d. Does David Mac- 
donald say that the difference, namely, 5/. 163. 8d., should 
be taken from the coal dealer by the State and used for 
general purposes? Or take another illustration. I give 


the figures in round numbers, but the statements are | - 


correct. I know a village within a few miles of Glasgow, 
where the landowner laid out 25 acres of land in portions 
of a quarter of an acre each for building cottages upon, 
at a feu duty of 10s. per annum. The ground was feued, 
and on it were built 100 cottages, which let at an average 
yearly rent of 24/. No feuing took place for some 
years, but about four years ago a railway was made 
which passed close to the village. When the station was 
completed there was a demand for the houses, and the 
rents rose to 287. The landowner was asked for more land, 
and again he laid off another 25 acres, but this time he 
charged 25s. per quarter-acre for the land. In other words, 
he received for his first 25 acres 501. yearly, and for his next 
25 acres 125/. yearly. David Macdonald would like to 
give the 75. of what he calls betterment to somebody. I 
would like to know to whom he would give this better- 
ment? But beside the landowner you have the owners of 
the cottages. The rents of the 100 houses have been raised 
from 24/. to 28/., a betterment of 400/. yearly. To whom 
would David Macdonald give this betterment? If he had 
built and retained five of these said cottages, would he have 
advocated that the State should take from him his extra 
201, of yearly betterment that good fortune, caused by a 
railway passing through the district, had brought him ? 
I have given three examples of betterment, but these 
might be increased to thousands. Does David Macdonald 
only refuse the advantages of betterment to the owners of 
land, or would he refuse said advantages to every indivi- 
dual in the community ? ieee 


Glasgow. 








RAPSON’S SLIDE. 
To THE Epitor oF ENGINEERING. 

Sir,—Seeing a letter in your issue of the 8th inst. upon 
the Rapson’s slide applied to the steering of large vessels, 
may I ask if you would kindly afford me space to call 
attention to another mode adopted in steering many of 
the first-class cruisers of Her Majesty’s Navy ?—a mode 
which, far from having the advantages claimed for 
the Rapson’s slide, is not even a theoretical possibility, 
and can only be rendered possible in practice by inferior 
workmanship. If my opinion may be allowed expression, 
I would say that in a modern warship, with her compli- 
cated and intricate machinery of every conceivable 
description, it seems strange that a vital portion such as 
the steering gear should not be made perfect in eve 
particular, especially when its requirements are so well 
known, and the addition made so easily. 

I will endeavour to make my meaning clear as briefly as 
possible. I refer to the ordinary screw steering gear 
roughly sketched in Diagram 1. 

Diagram 2 represents the ordinary manner of converting 
a concentric into a rectilinear motion by means of connect- 
ing-rods, cranks, guide-bars, &c., so that when a regular 
motion is imparted to x round a centre c, y travels along 
the straight line A B a distance equal to twice the radius 
of the crank 2, first with an accelerated, and secondly with 
a retarded motion—the point of highest speed being 
reached when c x y forms a right angle. It will, there- 
fore, be evident that when the crank x has gone a quarter 
of a revolution the point y will have moved a little more 
than half its journey, since, as shown, the point x, if 
allowed to fall with y as centre, would cut the line A B 


in C, 

In Diagram 3 we have two connnecting-rods turning a 
crossh xz and the two lines C’ D’ and C” D’ parallel 
and equidistant from the centre line A B. If we 
notice the behaviour of these two rods and imagine them 
worked by a screw common to both, I think the absurdity 





will become at once apparent. Let us start from the posi- 
tion x z and turn the crosshead till it assumes the posi- 
tion 2’ z', we shall see that the distances travelled by the 
two forward ends have a marked difference, such that 
only a screw of variable pitch and a nut of magical adap- 
tiveness would accommodate. This difference in one of 
Her Majesty’sships now building amounts to as much as 


he when the rudder is put over to the extreme angle of 


We may lessen this difference by drawing the lines C’ D’ 
and C” D’ such a distance from the line A B that a radius 
struck from y would cut c and 2, but the fault would 
still remain, and undue strains would still be given to one 
side or the other of the gearing. 
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One way of overcoming the difficulty has been by 
placing one connecting-rod aft and one forward, when, 
with a little consideration, the travel of the rods will be 
seen to be the same, though this method might not always 
be convenient, since the distances of C’ D’ and C” D” 
(see Diagram 4) must be so regulated that x z and cz 
must be of equal length, the point C in the case of an 
angle of 35 deg. being that point where a chord drawn 
parallel to A B cuts 2 y and meets the arc 2” x x” on 
each side of it at anangle of 35 deg. Should this precau- 
tion not be taken, the number of turns requisite to bring 
the rudder over from amidships to 35 deg. port, or the 
same angle starboard, would not correspond, and, there- 
fore, would not fulfil the conditions of a Government 
contract. One more objection : the space aft of the rudder- 
head would, as a rule, be too confined to admit of such 
an arrangement. 

In Diagram 5 the two arms x y and z y move in parallel 
lines, like the coupling-rods of a locomotive, a forward 
crosshead or radius bar being provided of the same length 
asthe after one. A long transverse slot in this crosshead 
would enable the nuts to slide along the guide bars 
parallel and at equal rates of speed. Whether this plan 
would be practicable, I beg to leave to your readers, many 
of whom will be far better able to decide, remarking that, 
although I have drawn the forward ends of the rods as 
though they worked both from a common centre, this 
would not be necessary, for as long as the length of the 
two radii were kept the same, the line C’ D’ could be 
any convenient distance from A B. 

I aw, yours obediently, 


CHARLES GARDENER, 
Barrow, June 12, 1894. 


To THE EprTor or ENGINEERING. 

S1r,—I hope you will kindly allow me to make some 
remarks on Rapson slide problem, which was treated in a 
letter of Mr. T. E. Caine, in your issue of June 8. 

Talso was, at first, thinking that the leverage of the 
pull on the tiller is constant for all angles of the tiller, as 
the perpendicular distance between the centre of the 
rudder-head and the direction of the force remains con- 
stant. But, examining the question more closely, I 
reached exactly the same conclusion as Mr. Pullen and 
Mr. T. EK. Caine. Some months ago, having the charge 
of studying a rudder gear for a large ship now in con- 
struction by Gio Anjeldo and Co., I made a short ex- 
position of such theory, about as follows : Let be O M = J, 
the distance between the direction of the pull P and the 
centre of the rudder-head, and A O M = @ the angle 
between any position O A of the tiller, and the mean 
position O M of the same. We have 


Oa0%%.? 
cos @ cos@ 
Discompose the force P in Q perpendicular to the tiller, 


and R perpendicular to the guide of the slide block. This 
last force is destroyed by the reaction of the guide; it 


remains the force Q By Then the turning moment 











JUNE 22, 1894.] 


ENGINEERING. 





813 











owing to the pull P, when the tiller has reached the position 


A, is 
oa aia 2 se l Pl 
Qx4 cos 0 ° cos @ cos? 0 
instead of P J. 

The turning moment on the tiller, at angle 4, would be 
only P J, if the force P might be applied directly to the 
tiller. Then, instead of the external reaction opposite R, 
it would take place a tension along A O, but then, too, 
the point A would not move along A M, but, for one 
instant, along A Q, what is quite a different thing. 


= Plsec? 0, 














0 


Ib may also be added that, it is generally admitted, the 
moment of the rudder-resistance is expressed by & sin? 0. 
The pull P, at any position of the rudder, might then be 
such that 

Pl _ kein 20, 
cos 70 
or, . 
K sin? @ cos? 6 = 
l 4 


P 1 sin? 26. 

So the pull P on the sliding block, for the sake of turn- 
ing the rudder, will increase till the rudder has reached 
the angle of 4 Lp ° with its mean position, and further, 
diminish. But this case is never met in practice. 

I am, Sir, your obedient, 
A. PERRONI. 

Sampierdarena, June 15, 1894. 





THE HATCHET PLANIMETER. 
To THE Epiror oF ENGINEERING. 

Srr,—In your journal of May 25, 1894, page 687, there 
is noticed the ‘‘ Hatchet planimeter,” or ‘‘ Stang plani- 
meter,” as I call it. I am very much obliged for the 
mention of my little instrument, and as you consider 
that the geometry of the problem has some interest, I 
should be glad to see the following explanation in ENcI- 
NEERING. As to the accuracy of the instrument, I may 
say first that you will get a very different value if you 
begin the encircling a figure from a point on the left or on 
the right side of the circumference. The true value of 
the area is obtained, when you begin from the centre of 
gravity and follow a—no matter which—line to the cir- 
cumference, along this and the mentioned line to the 
centre of gravity; then you actually will get the same 
value as with Amsler’s planimeter. The demonstration is 
this: Let A BO bea part of a = whose area you 
will know, C O the first position of the planimeter, and 
D O the last, the tracing pointer describes the circumfer- 
ence O A— A B—B O;; the tangent keel pointer begins 
at the point C and ends at the point D. 

O EB being a differential (very little) part of the area, 
you have—p being the length of the planimeter— 


ow 08. pga See 
sin (vy + 0)’ sin (Y + 0 +a 0)’ 
ou r sin (p + 0) sie ORO 
sin (Y + 6) + cos (yy + 0) a0 tan (W + @) 
pay radé 


-—godr=az —*+— Cet) sangeeomeme E. 
here tte Th are” 
whilst the tracing } seams moves from B to O, @ is con- 
stant, d @ = 0, an : 


poo ae 
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tan 4(Y + 0)=ertg4(0—9) 


sing (¥+ 4) _ cosh (W +9) _ 
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e” tan 4 (8 — ¢) 1 1+e?tan?4(9—¢) 

2 sin 4 (+4) cos} (+6) =sin (¥+0) = pee 
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— you introduce these values in (I.) you will have 
is: 
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2 e” tan 4 (0 — ¢) 
but according to standard trigonometrical formule 
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omitting the parts of third order. 
The area differential d A being like . d 4, you have 


1 


Pp 
If O (see the figure) be the centre of gravity, you have 


A 
F reoosé.dA=o, 
o 


pdg=dAt, pd A~ © rood. d A. 


and 
R* A. 
4 p? 

R? being a middle value of the squares of the distances 
r from the centre of gravity to the circumference, if you 
wish to eliminate a fault in the evaluation of the place of 
the centre of gravity, you may turn the figure 180 deg. 
and renew the encircling with the instrument; the true 
value then will lie between the two results. When the 
greatest extension of the figure is more than half the 
length of the planimeter you must divide the figure and 
encircle the separate parts. 


R being, then, less than } p, the correction 


pPe=At 


R? ,: 
ae 


than x. But, when the chord C D is taken instead of 


the arc, a fault in the contrary sense is also introduced, 
not exceeding = so that for most purposes the instru- 


ment may be employed in the following way with com- 
_ safety. With a suitable pressure by the left fore- 

nger over the tangent keel pointer, mark on the paper 
only the starting point and the terminus of the tracing. 
The distance between these two points, multiplied by the 
length of the planimeter, is the area sought for, provided 
the encircling is begun and ended at a point in the neigh- 
bourhood of the centre of gravity of the figure. 

Mr. Corn. Kundsen, mechanic in Copenhagen, sells 
the instrument for me. 

Yours truly, 
H. Pryvtz, Captain in the 
Danish Generality. 

Aarhus, Denmark, May 29, 1894. 

[We are pleased, through the courtesy of the inventor, 
to be able to present to our readers the above complete 
mathematical demonstration of the Prytz planimeter, to 





give the child its father’s name. 


The demonstration on page 687 of our issue of May 25 
was written by an engineer for engineers, and is entirely 
non-mathematical. The reader actually does not require 
to know even one line of Euclid to be able to follow the 
demonstration from end to end. Itis rigidly correct. The 
two demonstrations may be taken together, after reading 
Professor Hopkinson’s lecture on ‘*The Relation of Mathe- 
matics to Engineering,” given at pages 728 and 762 of our 
issues of June 1 and 8 respectively, the one to illustrate 
the mathematical method, the other the non-mathematical, 
Captain Prytz’s method of applying his instrument is quite 
different from that given on page 687 ante. We had the 
instrument shown to us, and worked out what we thought 
must be the principle of its application, never suspecting 
that we were really inventing a new method. We had 
been told that the area was found by multiplying the 
length of the final keel arc, say W Z in Fig. 3, by the 
length of the planimeter, and that there was some after- 
correction which our informant was not sure about. 
We wee the arc length into the perpendicular dis- 
tance of the keel, finally, from the axis, and we cancelled 
out the correction altogether. Now Captain Prytz him- 
self tells us that in using the instrument we are first to 
judge by the oe the position of centre of gravity of the 
figure, and make that the starting point and the terminus 
in the tracing ; we must also judge by the eye what is 
the mean distance from the centre of gravity to every 
point in the whole boundary, and call this R, and the 
length of the planimeter P; then, having finished the 
tracing, describe the final arc W Z in our diagram, or, in 
Captain Prytz’s diagram, an arc about centre O from D 
toC. Then if L is the length of this arc, the area of the 
figure, according to the last equation in his demonstration, 
is to be found thus : gar, 


Ye es 
4Pp2+ R? 

The need for this correction is, however, nearly wiped 
out by taking the chord instead of the arc C D. 

Captain Prytz also informs us that he has worked a 
long time with the instrument in the way we have de- 
scribed, but he finds, as we also find, that it is difficult to 
get a pencil to work well. The pencil wears, and it does 
not form a furrow to maintain its proper direction, as the 
keel pointer does, a sufficient furrow, although imper- 
ceptible to vision. It was, he says, with very great regret 
that he gave up the method which has the merit of being 
mathematically correct for an approximate method which 
in practice is more reliable. 

n referring to the article on page 687, the reader will 
please note that the lengths given there refer to the 
drawing from which the diagrams were reduced. In the 
diagrams in the article, instead of 24 in., the length of the 
planimeter is only 14 in. in Figs. 2 and 3; page 687 ante, 
and, say, 4 in. instead of 8 in. in Fig. 4 on the same page. 
Figs. 4 and 5 are really only one diagram, and, to save 
room, they have been brought together. From Bin Fig. 4 
to F in Fig. 5 ought to be really 3g in. Fig. 5is, by a 
clerical error, referred to as Fig. 4a in the text, and the 
mean pressure is H H, not H F. 

We have now read Captain Prytz’s demonstration, in 
proof, critically. We commenced the reading as a duty 
only, but, as we proceeded, the interest increased. Ib is 
marvellous the extraordinary ingenuity and patience re- 
vealed in the investigation. To think that it is through 
such travail of soul that an appliance like the trammel 
planimeter is delivered into this world creates a halo 
around it in the mind, mathematically spirited. We are 
afraid that Captain Prytz’s demonstration, although long, 
is given in a form still too compressed to be followed easily 
by our readers generally.—Eb. E.] 





THE LONDON AND SOUTH-WESTERN 
RAILWAY AND ITS SERVICES. 
To THE Epiror or ENGINEERING. 

Si1r,—In order to incorporate the alterations for this 
month, the article on the above subject, which appeared 
on page 767 of your last issue (and which was written 
prior to the publication of this month’s time-tables), must 
be corrected in the following particulars : 

1. A 2}-hour service between Bournemouth Kast and 
London is nearly attained by the train leaving the former 
station at 2.5 and reaching Waterloo at 4.25. This train 
also enables passengers from Weymouth at 12.50 to reach 
London at 4.25 instead of 4.38, though, be it observed, 
4 23 was the time last year. 

2. The following fast trains between Waterloo and 
Portsmouth are also new: Waterloo depart 9.5 a.m., 
Portsmouth Town arrive, 10.59; Portsmouth Town de- 
= 8.5 a.m. and 3.5 p.m., Waterloo arrive 10.1 and 
By means of these trains the down journey is shortened 
by five and the up by three minutes, but there is still 
room for further great improvement. 

Yours truly, 
Tue WRITER OF THE ARTICLE. 

June 19, 1894, 





Mexican Ratiway.--Mr. A. M. Rendel, consulting 
engineer of the Mexican Railway Company, Limited, 
reports that the substitution of 82 1b. per yard rails for 
lighter rails, with sleepers of corresponding strength, on 
the heavy parts of the Mexican Railway, has made further 
progress. A considerable quantity of volcanic gravel 
ballast has been laid between Mexico and Apizaco, and 
various other improvements have been effected. The 
permanent way of the Jalapa branch has been taken u 
and removed. At the close of last year 415 trucks h 
been fitted with Westinghouse brakes. The first of three 
Fairlie engines under construction has been tested in 





steam; the two other engines are approaching comple- 
tion. 


ENGINEERING. [June 22, 1894. 








IA TERES A.” 


a 
BILBAO. 


M A R3 





7, 
o) 
Lom 
> 
con 
Ei 24 
A # 
3 
aA 
x 8 
mG 
b 
<>) 
A 
ee 
6c og 
5 eM 
M 
< 


CRUISER 


SOCIEDAD ANONIMA DE LOS 
(For Description, see Page 805.) 


CONSTRUCTED BY LA 


THE SPANISH ARMOURED 











JUNE 22, 1894.] 


ENGINEERING. 





815 








AGENTS FOR “ENGINEERING.” 


AvstRiA4, Vienna: Lehmann and Wentzel, Kirntnerstrasse. 

Oars Town : Gordon and Gotch. 

EDINBURGH : John Menzies and Co., 12, Hanover-street. 

Francs, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque; M. Em. Terquem, 31>is Boulevard Haussmann. 
‘ue — — Agence Havas, 8, Place de la Bourse. 

low. 

GERMANY, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

ne oe F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Guaseow : William Love, 
Invi, Calcutta: Thacker, Spink, and Oo. 
Bombay : Thacker and Co., Limited. 

Iray : U. Hoepli, Milan, and any —_ office. 

LrvsrPoon: Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

New Sours Waugs, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

ORTH), Townsville : T. Willmett and Oo. 

RorrerDaM : H. A. Kramer and Son. 

Sour Australia, Adelaide: W. OC. Rigby. 

Unirep Statss, New York: W. H. Wiley, 53, East 10th-street. 

Chicago : H. V. Holmes, 44, Lakeside Buil ; 

VicroR1A, MaLBOURNE: Melville, Mullen and Slade, 261/264, 

street. Gordon and Gotch, Limited, Queen-street. 


NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to EN@INBERING 
may now be addressed either direct to the publisher, Mr. O. R. 
JoHNSON, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Winey, 53, East 10th-street, New York, 
and Mr. H. V. Holmes, 44, Lakeside Building, Chicago. The 
prices of Subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 10. 16s, Od.; for thick pm Lf 

per edition, 2/. Os. 6d., or if remitted to Agents, 9 dollars for 

and 10 dollars for thick. seipleichee 


ADVERTISEMENTS. 

The — for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must acoompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the —— re may. be obtained on apt lication. Serial 

i inserted with all practicable regularity, but 














advertisements 
absolute regularity cannot be guaran 
ents intended for cur- 

rent week’s issue must be delivered not later 
AE Geing $0 prone carly with portion of the ottien, 

‘or £0! ress early witha on on, 

torations for tam Adv: tee ments should 

received not later than 1 p.m. on W 
noon in each week, 


The sole Agents for Advertisements from the Con- 
tinent of Europe and the French Colonies are the 
AGENCE HAVAS,. 8. Place de la Bourse. Paris. 


- SUBSCRIPTIONS, HOME AND FOREIGN. 
ENGINEERING can be supplied, direct from the publisher, 


pp 
post free for Twelve Months at the following rates, payable in 
advance :— 








For the United Kingdom... 0.2... 0sas++ £19 23 
»» all places abroad :— 
Thin paper copies ...........0s- £116 0 


Se eeeeeseseees 


Cc. ” 
All accounts are payable to ‘* ENGINEERING,” Limited. 
Oheques should be crossed ‘‘ Union Bank, Charing Oross Branch.” 
Post Office Orders payable at Bedford-street, Strand, W.O. 
When foreign Subscriptions are sent by Post Office Orders 
advice should be sent to the Publisher. 


Foreign and Colonial Subscribers ving 
Incomplete Copies Ne ents are re- 
quested to communicate the fact to Publisher, 
together with the Agent’s Name and Addr 
Advertisements, Nos. 


ffice for Publication and 
35 and 36, Bedford-street, Strand, London, W.C, 


TsuEGRAPHIO AppREss—ENGINEERING, LONDON, 
TreLerHons NuMBER—3663, 
ENGINEERING is registered for transmission abroad. 


Reaping Cases.—Reading cases for containing twenty-six 
numbers of ENGINEBRING may be had of the publisher or of any 
news-agent. Price 6s. each. 

















CONTENTS. . 
PAGE| PAGE 
The Dry Method of Making | = Eoompeented Gas Insti- 
uu 8 


Portland Cement (Zlus.) 799'' tute ..........secececeee 16 
LAterAtne ..sicoosvescosc’s 800'| Marine Dangers .......... 817 
Books Received........+++- 803 | The Affairs of Brazil ...... 818 
American Railway Car TREE dean suaadcotecctnee 818 

Couplers (1Uustrated).. ..° 803 | Notes from the North ...... 819 
The First Monopoly Patent 804 | Notes from Cleveland and 
The New §S Belted Northern Counties .. 820 


— e | 

Cruisers (ilustrated).... 805 | Notes from South York- 

Crossley’s Portable Oil En- | QE Codecet tos coenacedse 820 
gine (Illustrated)........ 807 || Notes from the South-West 820 

Spring Mounted Traction | Miscellanea.............. ew» 821 
Engine (Illustrated) .... 807|| Vertical Oil Engine at the 

Robey Horizontal Fixed Oi || Cambridge Show (Jllus.) 822 
Engine (Illustrated) .... | from the United 


Gas Power on Tramways .. i RO uc heaincpanaaccses 
Military Engineers and |Royal Meteorological So- 
Civil Appointments...... GOB MR civdiedescscccccodds 822 


ci 
‘An Old-World Tale” .... 809||Hunter’s Furnace Mouth 
The Institution of Civil En- | Drilling Machine (ilws.) 823 
gineers......-...++...+-. 809| Industrial Notes .......... 
The Engineers’ Year-Book 809|| Boiler Explosion at Hud- 





Compressed Air Meter .... 811|| dersfield ................ 824 
Water-Tube ». Cylindrical The Physical Society ...... 825 
BURRS... voc cciecccdeccice 811/||Methods of Preparing Po- 
Capital and Labour........ 812|| lished Surfaces of Iron and 
Rapson’s Slide (I/lustrated) 812|| Steel for Microscopic Ex- 
The Hatchet Planimeter (JJ- | amination (JlWustrated) .. 826 
PEO es ewas si soenee 813||Maximum Contemporary 
The London and South- Economy of the Steam 
Western Railway and its Engine ({Uustrated) .... 828 
GORVIOOD: ass sce iccesnce 813 || Launches and Trial Trips .. 830 
Strikes and Lock-Outs in Fae eering” Patent Re- 
DPE aartoc cscs eect uae 815. cord (Uustrated)...... = 831 


SPANISH ARMOURED CRUISER “INFANTA MARIA 
TERESA, 





NOTICE. 
THE MANCHESTER SHIP CANAL. 


The Publisher begs to announce that, owing to the 
continued demand for further copies, a Second 
Edition of the above Reprint has been prepared 
and IS NOW READY. This contains, as did the First 
Edition, the Descriptive Matter and Illustrations 
contained in the issue of ENGINEERING of January 
26th, comprising 46 pages, with four two-page Plates, 
printed throughout on special plate paper, bound in 
cloth, gilt lettered, Price 3s. 6d.; post free, 3s. 9d. 
The ordinary edition of the issue of January 26th is 
out of print. 





NOTICE. 

The attention of Readers and Advertisers is 
drawn to the alteration in the name of the 
Publisher of ENGINEERING. 

Owing to the retirement of Mr. Charles Gilbert, 
communications for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 











NOTICES OF MEETINGS. 


Tue JUNIOR ENGINBERING SocteTy.—Friday, June 29, at 6.30 p.m. 
Visit the Great Eastern Railway electric installation at Norton 
Folgate, near Bishopsgate-street Station, London. Afterwards 
inspect the hydraulic installation. 
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STRIKES AND LOCK-OUTS IN 1892. 


THE volume on the strikes and lock- outs of 1892, 
by the Chief Labour Correspondent to the Board 


be | Of Trade, is valuable as a historical record, and 


even more valuable by reason of the general treat- 
ment of the subject, though its late appearance 
detracts from its value to some extent, for such 
reports should appear certainly in the year follow- 
ing that reported upon. Delay has become the 
besetting sin of the Labour Department as regards 
their annual reports, though the Labour Gazette is 
up to date in all matters. The presumption is that 
Mr. Burnett is expected to do too much. He has 
been one of the secretaries of the Royal Commission 
on Labour, in addition to his ordinary and extra- 
ordinary work. Yet, perhaps, no other man in the 
Department could compile the volume before us 
with so much judgment and ability. Mr. Burnett 
offers an explanation for the delay, which he hopes 
will be prevented in the future, now that the 
Labour Department is fully established. 

The report states that the decline in trade, in 
1890, continued throughout 1891, and in certain 
skilled trades in 1892. The percentage of unem- 
ployed in 1891 was 3.4 per cent., in 1892 it was 
5.8 per cent. The building trades were the only 
branches of industry which escaped the downward 
tendency. The strikes and lock-outs were fewer 
in 1892 than in either of the four preceding years. 
The total recorded was 692 strikes and eight lock- 
outs, affecting in the aggregate at least 3000 esta- 
blishments, as against 893 strikes, 13 lock-outs, and 
4507 establishments in 1891. The building trades 
head the list with 21.4 per cent., the textile trades 
follow with 19.5 per cent., and mining and quarry- 
ing with 15.5 per cent. Engineering, shipbuilding, 
and other branches of iron, steel, and metal trades 
grouped equalled 18.6 per cent. Thus four great 
groups of trades had between them 75 per cent. of 
the total disputes. By countries England had 
74 per cent.; Scotland, 15.9 per cent.; Wales, 
7.5 per cent. ; and Ireland only 2.6 per cent. In 
this way the strikes are localised in the report, and 
we can see at a glance the principal and kindred 
trades in which the majority of disputes take place. 
It is so generally, and has been for years. 

With reference to the character of the ctrikes, or 
their objects, 58.8 per cent. were disputes as to 
wages. Only some 17.8 per cent. of the persons 
engaged were entirely successful, as against 30 per 
cent. in the year previous. Of the total, 65.7 per 
cent. were for advances in wages, and of these 
48 per cent. were successful, the partially success- 
ful and the failures being equally divided. As to 
strikes against a reduction, 32.2 per cent. succeeded, 
16.1 partially succeeded, and 37.5 per cent. were 
unsuccessful. From an industrial point of view the 
success was far greater than those figures indicate, 
for the number of men who strike for an advance, 





or against a reduction, is small compared with the 
number who benefit by such action. Economical 
writers, too, often leave this aspect of the question 
out of view, but it is a most important element in 
the appraisement of the issues and the results. 
But it is equally so in cases of non-success. The 
fighting column is small generally, though not 
always, as, for example, in the miners’ strike of 
last year. Taking the 568 strikes regarding which 
full particulars were obtained, no fewer than 
236,798 persons were actually involved. Of that 
total, 41.4 succeeded, but only 20.6 per cent. of the 
persons benefited. Some of the more important 
strikes were only partially successful, and in there 
unimportant concessions are included. In striking 
a balance, the report states that it was against the 
workmen, a natural result in a declining market. 
The number of strikes with respect to hours of 
labour was comparatively small, but some angry 
disputes took place between rival societies, or be- 
tween sections of men in different societies, as to 
the lines of demarcation ee work. The 
duration of the strikes and lock-outs was rather 
extended, the average duration being over 32 days 
per strike ; but as the longer disputes involved the 
largest number of workpeople, the average is 
poe el at 49.2, or nearly 50 days per individual. 
This one fact indicates the costly character of 
strikes. Taking the whole number of persons 
engaged in the strikes at 371,799, and the average 
loss of time at 8 weeks 2 days, the total loss in 
wages alone would approach four millions sterling, 
besides other losses. It requires a large gain to 
make up for such losses, a fact to be considered in 
all labour disputes. Of course, other considerations 
often come in as a set-off. 

Singularly enough, the estimate based on the 
employers’ returns is less than that supplied by the 
unions. The employers estimate the amount of 
wages not paid at 485,000/. per week. The trade 
unions estimate the loss per week at 495,000/. ‘he 
one would exceed 4,000,000/. as a total, the other 
would nearly approach that amount. The value of 
fixed capital laid idle, in 511 establishments mak ing 
returns, was 18,823,264. The cost of restarting 
alone was estimated at 165,385/. in 475 firms. The 
employers in 10 disputes assisted each other to the 
extent of 55,5171. After all this struggle and 
losses, the net loss in wages was 64 per cent. re- 
duction in 246 strikes and one lock-out. The cost 
to the unions in 235 strikes was 163,092/. in funds, 
and 1743]. in subscriptions from other sources, in- 
cluding special levies for the occasion. 

The report proceeds to discuss the state of the 
labour market, and the causes that lead up to labour 
conflicts. It is admitted that the economical doctrine 
of supply and demand is the one great determining 
cause of wages. The difficulty of supplying reliable 
data as to the nature and extent of the competition 
for work, and the consequent downward pressure of 
wages, superinduced by hunger, or at least by 
necessity. In order to arrive at some idea as to 
the pressure caused by lack of employment, some 
valuable tables are given as to the extent of the 
unemployed, in various industries, during the last 
six years. The highest average in any one trade, 
or rather group of trades, was in 1892, when the 
textile trades reached a percentage of 10.57. The 
highest proportion in the engineering, shipbuilding, 
iron ar steel, and cognate industries, was in 1887, 
when the proportion was 9.44. The lowest was in 
the printing trades, running from 2.22 in 1890 to 
4.3 in‘ 1892. The average for six years was only 
3.7 per cent. The estimate for the building indus- 
tries is only 3.7 also for the six years. No figures 
are available as to mining, but the proportion 
wholly out of work is not considered to be large, 
as the circumstances differ from other trader. But 
the proportion, or average earnings, vary a gocd 
deal, the fluctuations being abnormally great. The 
figures here given are very valuable as a basis for 
computation, and it is to be hoped that fuller in- 
formation will be collected from year to year in the 
future, embracing a great number of industries. 

The difficulties of 1892 were largely increased by 
the great coal strike in Durham, and of the engineers 
on the north-east coast. These great strikes dis- 
organised numerous industries in all the northern 
counties, and the influence was felt far and wide in 
other parts of the kingdom. The building trades 
escaped the general depression more than any other 
group of industries. e report proceeds to deal 
with the great industries in which the chief 
disputes arose. These were the textile cotton 
trades, in which a lock-out of 31,500 took place, 
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lasting three weeks, ending in favour of the opera- 
tives by conciliation. Then followed a struggle, 
commenced in November, against a 5 per cent. 
reduction, which was not ended till the March 
following, in 1893. The stoppage, in the first place, 
affected about 50,000, but in the end more than 
200,000 were affected. Other branches of the 
textile trades were also affected in 1892. Then 
foll>ws an account of the Durham strike, and dis- 
putes in other mining districts in various parts of 
the country—the strike on the north-east coast in 
the engineering branches of trade, in the building 
trades, the London coal-porters, in the clothing 
trades, and in cutlery. Full details of these dis- 
putes are given in the appendix to the report. 

A general analysis of the strike statistics is then 
given, under the heads of nature of the data, dis- 
tinction between strikes and lock-outs, and the 
distribution of both, as to the class of trades, and 
the locality. Elaborate tables are furnished in each 
case, the whole forming the most complete informa- 
tion ever collected as to the nature and extent of 
labour disputes, and where they occurred, ever 
presented in a single volume. As regards districts, 
the important strikes are mainly confined to cer- 
tain counties where the great industries centre. 
There were eight lock-outs, involving 120,000 per- 
sons, in 1892, whereas in 1891 there were 13, but 
the number of persons affected was only 575. The 
total number of strikes was 692 in 1892, and 893 in 
1891, but the total number affected in 1892 was 
236,798, as against 266,885 in 1891. Then follow 
a complete classification of the disputes, causes, 
objects, success or failure, and a fuller account of 
the magnitude of the disputes, the numbers affected, 
their duration, and the results. The whole of the 
information is excellently arranged, and helps tu 
make up for any disappointment as to the delay in 
presenting the report. 

The modes by which the disputes were settled, 
or how ended, are then given in some detail. The 
largest proportion of cases was settled by concilia- 
tion, 341 by mutual arrangement, four by media- 
tion, and 16 by arbitration right off. In a number 
of other cases conciliation and mediation came in 
to assist at the final adjustment. The arbitration 
cases were successful in eight instances, partially 


successful in five, and only unsuccessful in three 


instances. The idea that this mode of settlement 
is not satisfactory is disproven by the facts in the 
cases enumerated. The facts here given will be of 
assistance in future discussions upon conciliation 
and arbitration, for it is evident, in Mr. Burnett’s 
opinion, the men need not fear a submission of 
their case to a properly constituted tribunal. He 
says: ‘‘The number of those concerned in the 
arbitration settlements in which success to a com- 
plete or partial extent resulted for the workers, 
formed the larger proportion, so that the balance of 
advantage arising from references to arbitration 
was on the side of the workmen. But 166 strikes 
were fought out to the bitter end, nearly 40,000 
workers being compelled to submit uncondition- 
ally, or they were replaced by other workers.” 

The losses and gains to employers and workmen 
are tabulated under two chief heads with a fulness 
which had never before been attained. In those 
tables every item in the estimate is clearly set 
forth under several sub-heads, so that any one can 
test the figures for himself, The results correspond 
with the figures before given as to the losses sus- 
tained in wages and profits to the parties concerned. 
This is followed by an elaborate table giving the 
changes in wages and the hours of labour during 
the year 1892. The gains in wages by strikes to 
the 16,241 peracns affected were 18161. per week, 
and hours of labour to 3125 two hours per week ; 
without strikes, 102,967 persons gained in wages 
85401. per week, and 49,595 persons 24 hours per 
week. But the losses in wages amounted to 
12,0041. to 91,290 persons following a strike, and 
6203]. to 39,480 persons without a strike. The 
extension of working hours took place, affecting 
only 1387 persons, to the extent of a little over an 
hour per week. This record is important in its 
bearing upon trade disputes. 

Mr. Burnett cautions his readers against any 
mere comparison of total gains and losses in the 
summaries given, as a basis of conclusion as to 
the final results. Many elements come in, no 
doubt, in cases of this kind, but when the estimate 
by comparison takes into account not only the 
persons directly affected, but also those indirectly 
affected, the figures lead to tolerably accurate con- 
clusions as to the determining effects upon labour. 





The net gain, or the gross cost, is not all. The 
men consider what has been averted, just as em- 
ployers consider not merely the momentary gain 
by reductions, or a resistance to advances, but the 
future effects of their course of action as regards 
the cost of production. Sometimes temper comes 
in as a factor. But in the end all estimate the 
advantages or disadvantages in each particular 
case, and the cost which is involved. It is very 
evident that all parties are more favourable to 
peaceful modes of settlement than they were. 
Employers suggested means of settlement in 218 
cases, the unions in 251. Differences as to the 
method to be followed exist in all cases; but the 
mere fact that in 469 instances peaceful methods 
were suggested shows that conciliation and arbitra- 
tion are growing in favour, and we may hope that 
in the near future strikes will be the exception 
rather than the rule. In any case there will be an 
increasing number of peaceful settlements, and a 
corresponding diminution of stubborn labour dis- 
putes. 





THE INCORPORATED GAS INSTITUTE. 


THE time is long since past when the function of 
the gas company or corporation was confined to the 
manufacture of gas; for the convenience of oil as an 
illuminant, and the care bestowed by electric light 
supply companies, have made it necessary that the 
gas consumer should be educated thoroughly on the 
method of fully utilising the gas, which requires 
more care, because there is greater range in the 
economy. Again, the existence of those competi- 
tors has suggested wider application of gas for heat- 
ing, cooking, and motor purposes, and it is, there- 
fore, appropriate that gas engineers set themselves 
to solve the problems associated with these require- 
ments. The Incorporated Gas Institute, which held 
its 3lst annual meeting in London this week, 
devoted a large part of its sederunts to those 
questions, the keynote having been struck with 
no uncertainty by the President, Mr. John 
West, M. Inst. C.E., in his opening address. 
After announcing that the Council had formu- 
lated a scheme for watching over the interests 
of the gas industry in connection with parliamentary 
and Board of Trade procedure, and indicating that 
a certificate of membership had been prepared for 
issue in the future, he addressed himself briefly 
to a consideration of the actual construction of 
works, contending for due consideration to good 
and stable foundations, with settings and retorts 
which will be well able to withstand the wear and 
tear of almost incessant strain. 

The subject of enrichment of gas was not only 
dealt with in the President’s address, but in several 
papers read. In some respects, indeed, it was the 
chief topic of the meeting, and attention was 
directed primarily to the influence in producing the 
cheapest illuminant. There is wide difference of 
opinion on the subject. Mr. Thomas Newbigging, 
of Manchester, for instance, in his paper read on 
Tuesday, more than doubted whether gas of 18 
standard candle-power was as good an illuminant, 
cost for cost, as, say, gas of 14 or 15 candle-power, 
and he contended that the reasonable policy for the 
Legislature, as Mr. George Livesey contends, is to 
fix such an illuminating standard as the quality of 
coal available in the district would yield. London 
and most of the southern towns, especially such as 
are situated on or near to the coast, owing to their 
geographical position, use Durham coals (sea- 
borne), yielding gas of 14 or 15 candle value. That, 
therefore, is what may be called the natural 
standard for such places. In towns farther north, 
and drawing their supplies from the South York- 
shire and Lancashire coalfields, an additional 
candle would not be seriously objectionable ; 
though even here he believed a 15-candle standard 
is more advantageous, even from the consumer’s 
point of view. On this point of standard it is 
interesting to note from the President’s address 
that the Committee on Standards of Light have 
recommended that the Board of Trade should 
supersede the standard candle in testing the London 
gas by Mr. A. G. Vernon-Harcourt’s pentane one- 
candle lamp, which givesa much more uniform and 
reliable light than the candle. 

Even where enrichment is approved, there is 
difference of opinion as to process. The President, 
referring to cannel as an enriching agent, made 
special reference to the advantage that the cannel 
and poor gas were mixed so effectually in the 
retort that they evolved together under the same 





conditions of temperature, so that a tolerably 
uniform quality of gas was the result, but he 
doubted if gases of the extreme density resulting 
from other processes became perfectly mixed when 
put into the gasholder. Mr. H. Ashton Hill, of 
Wallasey, contributed a paper on the cannel pro- 
cess. In his works he uses the regenerative fur- 
naces, and the amount of coke used for fuel is 10 lb. 
per 100 lb. of coal carbonised, leaving 103 cwt. of 
coke per ton forsale. The cost of enriching gas 
one candle over 10 years has been from .03d. to 
1.4d. per candle per 1000 cubic feet. At the pre- 
sent time it is .76d. per 1000 cubic feet. These 
results compare favourably with other processes. 

The efficacy of cannel, however, is minimised by 
its scarcity and great cost, and these have forced 
gas engineers to seek other means of enrichment. 
Amongst these is the oil process, being adopted 
largely in Scotland ; the addition of carburine ; 
and the carburetted water gas process. As to 
the carburetted water gas, manufactured on the 
Lowe system, Mr. James Stelfox, of Belfast, read 
a paper giving a season’s experience. We intend 
to publish this paper in full in an early issue, 
and we need not, therefore, summarise its contents 
here. As to the process generally, the President, 
in his opening address, said it had two serious 
drawbacks. The first is that it increases the per- 
centage of the highly poisonous carbon monoxide, 
and so makes leakage more dangerous ; and the 
second is that it shortens the flame, owing to the 
high percentage of hydrogen and carbon monoxide 
present in it, which, requiring but little air for 
their combustion, quickly obtain it in a small space. 
The consumer judges the quality of the gas far 
more by the size of the flame than by the light he 
obtains, and any diminution in its size, therefore, 
becomes a serious matter ; while if the gas is turned 
on until the old size of flame is obtained, the bill is 
increased in proportion, and the gas manager has 
to bear the brunt of his customers’ complaints. On 
this point we wrote quite recently (see page 686 
ante), so that it is not necessary to again refer to 
the subject. That there is ground for this objec- 
tion is almost obvious. 

The President, in his address, dealt at some 
length with the encouragement of the using of gas 
for several purposes, while Mr. H. Humphrys, 
Salisbury, read a paper on ‘‘ Some Special Applica- 
tions of Gas,” in which he described a baker’s oven 
with the appliances used for heating it with ordi- 
nary coal gas; while a special water-heating appa- 
ratus in a large country house was also described. 
The President favours propagandist movements— 
lectures, demonstrations, exhibitions of heating, 
cooking, &c., and meets the argument of the iron- 
monger against the sale and hire of appliances by 
urging lack of effort unti} the gas companies took the 
matter up. The advantages of these various applica- 
tions are so well known that it is not necessary to 
enlarge upon them. It isa hopeful sign to learn that 
some architects provide recesses with chimneysover- 
head for cooking stoves, just as they have ordinary 
grates. At Maidstone it was stated that at least 28 
per cent. of the consumers use cooking appliances ; 
the gas sent out during the daytime being 40 per 
cent. during tr » summer, and just over 50 per cent. 
during the winter, of the total quantity of gas made 
at the works. The number of users is probably as 
great in many towns, and is destined to increase. 
Mr. West a'so counselled the maintenance of pres- 
sure in the mains to encourage the use of gas 
engines, and pointed out that at Leicester, where 
the pressure had been increased from }§ to } dur- 
ing the daytime, the effect has been to reduce the 
percentage of leakage, no doubt on account of the 
larger quantities of gas passing through the mains 
for supplying the 377 gas engines and the 5860 gas 
stoves in use during the daytime. 

The influence of prices and charges naturally was 
discussed. Some advocated differential rates for 
cooking, &c., as distinct from illuminating pur- 
poses, while Mr. George Anderson, London, in his 
paper elaborated the argument against two meters 
where the hire of these had to be paid for, and 
stated that in several small districts within his 
jurisdiction it had been agreed to charge a less rate 
for any gas in excess of the quantity consumed in 
the past. In one town, where the quantity of gas 
consumed was declining, it was agreed that a con- 
sumer should have the samo quantity as formerly 
for 4s. 6d. per 1000 cubic feet, and that any gas in 
excess of that quantity would only be charged for 
at 3s. 4d. The result was an increased consump- 
tion of 32 per cent. in one year. In another case 
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the increase in five years was 31 per cent., ina third 
65 per cent. in three years, and in a fourth 54 per 
cent. in 1} years. This was made possible by rea- 
son of the fixed charges being the same whether for 
the less or greater consumption. The scheme may 
be quite suitable for small districts, but where the 
area is wide, and the number of consumers great, 
we doubt if the results would be commensurate to 
the trouble and cost involved. Probably the two- 
meter system would encourage a greater consump- 
tion by large consumers ; while the contention of 
the President in favour of the extension of the pre- 
payment system widening the area, and conse- 
quently the quantity used, is the more feasible. 

For his opening address Mr. West had collected 
data as to this matter from 21 towns. The gas com- 
pany or corporation in such cases pay for the fittings, 
which often include brackets, pendants, and a 
ring burner for boiling purposes, the cost varying 
up to 4/., in some few cases to 6l/., while in others, 
with the minimum of fittings, the cost is only 25s. 
to 30s. This is done for workmen’s houses gene- 
rally, even up to 30/. rental. In some cases slot 
meters are provided, from 20 to 25 cubic feet being 
given forld. This includes a charge, usually 10 
per cent., to cover cost of fittings, wear and tear, 
&c. But it is not at all surprising to learn from 
the President that the slot meter, although now 
much improved, is being discarded for what is 
known as the stop-index meter, where the con- 
sumer pays from 1s. to 2s. in advance, so that when 
the quantity of gas is consumed the index records 
the amount, and the collector is required to admit 
of further supply. Each collector can attend to 
600 houses, visiting 100 each day of the week. 
Collections, as a rule, are made monthly, and the 
consumption in such cases is 10,000 cubic feet per 
annum. There can ba no doubt that where rent 
and other fixed charges are paid weekly, the system 
is acceptable, especially in such cases where meters, 
&c., are charged for; but in many districts, notably 
in the north, where meter rent is not charged, the 
number of houses without gas supply is very small. 
Still, the cases of 3d. or 4d. or 6d. being laid aside 
by the thrifty housewife for each revolution of the 
needle on the 100-ft. index, are not infrequent, and 
this system the gas authorities do well to encourage 
by the arrangement indicated by the President. 

As to the construction of works, the President 
expressed the opinion that gaseous firing for heat- 
ing retorts has been thoroughly tested, and proved 
to be most advantageous in every way, alike in 
large and small works. On this subject, Mr. W. 
R. Chester, Nottingham, contributed a paper 
entitled ‘‘The Construction and Working of Re- 
generative Settings of Retorts.” Mr. T. S. Clemin- 
shaw, Launceston, Tasmania, described a system 
for using gaseousfuel. In one case, with a primary 
air passage of 16 in. in area, and a secondary passage 
of 8 in., the yield was 8000 cubic feet per mouth- 
piece. In the matter of nostrils experiments were 
made with 9 in. by 2} in. ones, then 9 in. by 4 in., 
11 in. by 6 in., and finally one large nostril, 
3 ft. 9in. by 1 ft. 6in. The latter style claims 
attention on account of its being the simplest in 
construction, permitting an easy flow of the gases 
among the retorts, and it is not complicated in 
working. The design of the new recuperative 
furnace, in fact, calls for the utilisation of about 
12 plain tiles 24 in. by 15 in. by 23 in., and about 
60 plain tiles 18in. by 12in. by 24in. The results 
led Mr. Cleminshaw to the conclusion that small 
nostrils from the gas duct were not so efficient as 
the large one—11 in. by 6 in.—the alteration 
to which increased the result without the setting 
receiving any alteration, and that there was a 
distinct saving, by the proper use of gaseous 
fuel, of room, wear and tear, fuel, labour, and 
coals. 

Mr. T. Travers, of Cork, also read a paper, 
in which he described the application, first, of 
Wilson’s gas producer in duplicate at Cork, where 
the conditions were unusual owing to the rock 
restricting depth ; and secondly, of Hislop’s system, 
invented by the gas manager at Paisley. The 
yield in the latter case proved most satisfactory. 
Using unscreened Newcastle coal, without cannel, 
they got about 9500 ft. of 16-candle gas per mouth- 
piece. He knew that a greater output was got, 
but he found that the economy—the cost of the fuel, 
less residuals—was in favour of the less output to 
the extent of 2}d. per 1000 cubic feet. With the 
gaseous fuel the coke sales show a gain of 25/. per 
week, and this, he said, would clear off the original 
outlay in 18 months. 





Mr. C. Stafford Ellery, of Bath, read a paper 
‘* On the Application of Coal Tar for Making Gas.” 
In most tars, he said, there was about 40 per cent. 
of compounds capable of conversion into illumi- 
nating gas. The retorts used were @-shaped, of 
iron, and 18 in. by 14 in. by 9 ft. long. They have 
each a fallof 3 in. from front to back, and a sloping 
tile at the mouthpiece prevented any accumulation 
of tar behind the lid. The pressure in the retort 
is regulated by a governor attached to the ex- 
hauster engine. As destructive distillation is not 
effected in a single operation, the plant is arranged 
so that all condensed vapours gravitate back 
to the retort, and that without coming to rest 
in the hydraulic mains or syphons, because of the 
tendency of some of the paraffins to solidify if per- 
mitted to fall below a certain temperature. Taking 
the average of a large number of tests, it is assumed 
by the author than an ordinary sample of tar will 
yield at least 16,000 cubic feet of 15 candle gas per 
ton of 200 gallons. In addition to gas, the de- 
structive distillation of tar results in two other 
products, coke and ammoniacal liquor. The coke 
is practically free from ash ; and, if produced at a 
proper temperature, should be equal to best foundry 
coke. The quantity varies, but may safely be set 
down at 10 cwt. per ton of tar. The ammonia is 
estimated as equal to the production of 16 lb. of 
sulphate of ammonia per ton of tar. The gasat 9d. 
per 1000 cubic feet is worth 12s., the ammonia Is., 
and the coke 8s., together 21s. Assuming 22s. as 
the present value of tar if used for gas-making, and 
taking 15s. as the market price of tar, there is a 
margin of 6s. per ton in favour of applying it to the 
manufacture of gas. Again, extended use would 
absorb much of the tar, the large quantity of which 
depreciates the value, while the coal market might 
also be affected. 

Amongst other papers read at the three days’ 
conference was one in which Mr. J. Chadwick, of 
Oldham, gave his experiences with some leaky gas- 
holder tanks, and described at length the method 
of repair. Mr. Frederick G. Dexter, of Winchester, 
read a paper on ‘‘ Steam Applied as an Aid to the 
Revivication of Oxide of Iron in situ.” Natu- 
rally the burner question was discussed not only by 
the President in his opening address, but by several 
speakers. We have, however, dealt with this on 
several occasions, so that it is not necessary here to 
enter into the question. Dr. C. B. Voisey, Liver- 
pool, read a paper describing an improvement in 
the construction of atmospheric burners, with the 
view of obviating what is well known, to those who 
have cooking or heating stoves, as ‘‘ down burning ” 
or *‘ lighting back,” by which is meant that the gas, 
instead of burning out at the nipples, burns at the 
point where it issues from the gas jet or nozzles. 
The burner may be described as being compounded 
of two separate and similar burners placed side by 
side, to the air inlets of each of which is attached 
an arrangement of tubes, all the parts being in the 
same horizontal plane and cast in one piece. The 
chief features are the dual character of the 
burner proper, and the attachment and peculiar 
arrangement of the tubes through which the air 
enters to the mixing chamber. 

The question of the competition of the electric 
light is almost perennial. Mr. William Chew, 
M. Inst. E.E., Blackpool, read an interesting paper 
on the result of the working of both gas and 
electric lighting in Blackpool, giving the cost in 
each case. For electric light, the cost when the 
whole plant was employed in producing 4000 units 
per week was 7d. per unit. Although 58,000 units 
were sold in the year, equivalent to 5.8 million 
cubic feet of gas, the consumption of gas increased 
30 millions to 180 million cubic feet, but the author 
considers that, had there been no electric light, 
about one million cubic feet of gas more would have 
been used. Taking 30 of the largest consumers, he 
finds that in the March quarter for 72/. less gas 
used they took 3961. worth of electricity ; making 
the total lighting account for the quarter 6911/., 
against 3661. He takes the broad view that, elec- 
tricity having its advantages, increased demand 
will continue until what is termed the “‘ satura- 
tion”’ of the district isreached. The precise amount 
of this one cannot foresee, but clearly the duty of 
the gas engineer is to economise and educate the 
public upon the proper use of gas, while, at the 
same time, perfecting processes demonstrating new 
uses. We think our brief réswmé of the proceed- 
ings of the three days’ conference of the In- 
stitute offers some suggestion that this duty is 





realised. 


MARINE DANGERS. 


THE annual report, lately issued, of the Hydro- 
grapher to the Admiralty is of more than usual inte- 
rest this year, from the nature of the work that has 
been undertaken and the success that has attended 
the efforts of those officers and men of the Royal 
Navy who have been engaged in the work of 
making surveys. As Captain Wharton says, the 
necessity of accurate surveys on a large scale is 
strikingly illustrated by the number of rocks and 
dangers to navigation discovered, this number 
being steadily on the increase. No less than 201 
dangers of sufficient importance to be notified to 
mariners were reported during 1893. Of these, 26 
rocks were repoited by Her Majesty’s surveying 
vessels, 35 by others of Her Majesty’s ships, and 
22 by various British and foreign vessels. Thir- 
teen of the marine dangers were discovered by the 
unpleasant, if effective, method of ships striking on 
them. Theremaining 105 dangers were reported 
by colonial and foreign Governments. The number 
of officers of all ranks employed during the past 
year in the 10 surveying vessels of the Navy 
amounted to 66, of whom 45 were surveying 
officers. The crews amounted to 629. The work of 
the hydrographic staff is carried on in all quarters 
of the globe, but on our own coasts our knowledge 
of the nature of the ocean is by no means complete. 
Thus during last September the Knight Errant, a 
hired steam vessel, whilst making a survey of the 
north coast of Anglesea between Middle Mouse and 
Lynus Point, discovered a rock with only 14 ft. of 
water over it, in the much-frequented anchorage of 
Bull Bay, and another rock, covered only by 18 ft. 
of water, was found off Lynus Point. A good deal 
of work, less striking, but none the less useful, has 
been done. For instance, a period of 45 years has 
elapsed since Spithead and its eastern approaches 
were surveyed, and even then the survey was not 
on a large scale. Accordingly a re-survey has been 
made to the scale of 60 in. to the mile, and though 
the general character of the bottom has been found 
to be little changed, yet it is satisfactory to have 
found this out by a less expensive method than that 
occasionally followed of test by trial and error in the 
ordinary passage of ships. In connection with this 
part of the coast we are informed that the recently 
dredged channel into Portsmouth Harbour now 
carries a depth throughout of 24 ft. at low water 
spring tides. On the east coast, surveys have been 
made in the neighbourhood of Dover, and in other 
parts, including the Edinburgh Channel. The 
latter, it is satisfactory to know, is not losing depth 
over the Shingles Patch. Shoaling is, however, 
reported in the Humber. The reports from the 
west show that Plymouth Sound is altering 
somewhat in character. Recent statements that 
the depth in the main anchorage in the Sound was 
less than shown on the chart are verified by the 
report, a special survey having been made for the 
purpose of ascertaining the truth. The unpleasant 
result was revealed that the larger ships would, in 
certain places, touch the bottom with the water at 
the level to which it occasionally falls. It is satis- 
factory to learn that dredging has been undertaken. 
The report states: ‘‘The shape of the area of 
diminished depth here plainly shows that the silting 
is due to slow deposition of matter suspended in 
the water behind the breakwater. The amount 
varies from 2 ft. to 4 ft. over an area of about one- 
fifth of a square mile. The former survey was 
made in 1859-60. This silt represents, therefore, 
the action of 33 years, an action which cannot be 
obviated, but may possibly be somewhat reduced 
by the increased scour that will be caused by the 
intended improvements in Hamoaze.” In addition, 
it was found by the new survey that several small 
rocks, not before known, existed near the break- 
water. Three of these on the north side have only 
18 ft. of water over them; whilst on the east side 
of the eastern channel a rock has been discovered 
which has no more than 8 ft. over it at low water 
ordinary spring tides—‘‘ another remarkable in- 
stance,” as Captain Wharton aptly points out, 
** of the difficulty of feeling certain that all such are 
marked, even in a well-known harbour.” On the 
coast of Newfoundland a good deal of very necessary 
work has been carried out under circumstances of 
unusual difficulty, some of it previously unsurveyed. 
A certain number of uncharted dangers have been 
discovered. No fewer than nine rocks, with a less 
depth of water than 5 fathoms over them, were 
found round the shores of one bay. In the Medi- 





terranean the most important work appears to have 
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been done in the neighbourhood of Alexandria, 
where the lately dredged channel of the ‘‘ Straight 
Boghaz Pass” has been carefully sounded, with the 
result that there have been discovered several spots 
of rock unlevelled to the required depth. In this 
work the ordinary method of sounding with the 
lead was not found sufficient, and divers were 
employed wherever shoaling was indicated by the 
soundings, and subsequently the ground was gone 
over by dragging a submerged framework through 
the whole length of the channel on parallel lines 
15 ft. apart. Thereport from the China seas shows 
that a good deal of surveying has been done, and 
occasion was taken to investigate the zoology of 
these interesting waters, Dr. Bassett-Smith accom- 
panying the expedition as a volunteer. The col- 
ection he has made will form a valuable addition 
to the British Museum. In Queensland, a colonial 
gunboat was temporarily employed as one of Her 
Majesty’s surveying vessels. This vessel had a 
curious mishap whilst at Brisbane refitting. Dur- 
ing floods, which resulted from the rapid rising of 
the river in February of last year, the gun- 
boat was exposed to much danger, which was 
only averted by the skill and energy of those on 
board. On the waters suddenly receding, the vessel 
was left high and dry in the Botanical Gardens, 
but, luckily for her, about 11 days after, a second 
unprecedented rise of the river enabled her to get 
again afloat. Afterwards this vessel enabled a rock, 
having only 17 ft. over it, to be discovered 14 miles 
north to the track recommended between Home 
Islands and Cockburn Reef. As the report states, 
‘‘it was fortunate that none of the numerous 
vessels using this route had discovered its existence 
by striking on it.” Other dangers were also dis- 
covered on this station. Reference is made in this 
part of the report to the fact that captains of some 
vessels report dangers they discover, but give the 
very vaguest indication of their locality ; indeed, 
there are several instancss of unsuccessful search 
being made for rocks or shoals on which information 
had been given. ‘‘ Buoying such discoveries,” says 
the report, ‘‘ which entails little trouble, if it did 
not secure, would, at any rate, largely increase the 
chance of finding them by a searching vessel. The 


accuracy of the — which is often very vague, 


could be verified, the position marked on the chart, 
and the danger made avoidabie. Such action is, 
however, extremely rare, with the result that after 
the expenditure of much time, energy, and 
money in a fruitless search, the mariner is left 
in a constant doubt as to the existence of the 
rocks, and to his safest course to avoid possi- 
bility of disaster.” It is satisfactory to learn 
than the Queensland Government have now 
made it widely known that the marking of a dis- 
covery of this kind, in such a manner as will insure 
its being again found, will be recognised by a pecu- 
niary reward. The Admiralty already does much 
for navigation of all vessels, but it might well with 
advantage go a step further, and follow the en- 
lightened policy of the Queensland Government. 
By offering rewards of this nature it would be really 
saving its own pocket, as the surveys are made in 
any case, and a moderate recompense paid to 
private individuals would be far more economical 
than a costly search by a surveying vessel, to say 
nothing of the greater certainty of the result. 
Surveys made in Tasmania and by the Indian 
marine, under the direction of naval officers, are 
also referred to in the report, which concludes with 
a list of surveys and other contributions to the sub- 
ject supplied from outside sources. 








THE AFFAIRS OF BRAZIL. 

So much English capital has been embarked in 
Brazil, and such important works have been carried 
out in that country by English engineers, that no 
apology need be offered for referring in some detail 
to current aspects of Brazilian affairs. Just as 
gratitude is said to be largely based upon hopes of 
future favours, so we have to look not only at the 
Brazil of the present, but also at the Brazil of the 
future. The surplus capital of Great Britain must 
flow somewhere unless it is to practically lose its 
value, and outlets must also be found for British 
industry and enterprise unless they are to go prac- 
tically unrewarded. The present position and the 
future prospects of Brazil are accordingly matters 
of much concern to us. There are some cheering 
elements and some discouraging features in Brazi- 
lian affairs. Let us deal with the cheering elements 
first ; the discouraging features will force themselves 





on our attention quite soon enough. The first hope- 
ful sign about Brazil is its honourable adhesion to 
its recorded obligations. Brazil has had a full cup 
of trouble of late, but the Brazilian Republicans have 
had the good sense to recognise and carry out the en- 
gagements into which their predecessors had entered. 
Revolt has followed revolt, and in the latter part of 
1893 the whole of Brazil appeared to have become a 
prey to civil war. But to the credit of the Brazilians, 
they did not despair of the Republic, even in its 
darkest hour, and good faith was kept fairly well 
with the foreign creditor and the foreign investor. 
In the second place, the natural resources of Brazil 
are great ; and although the Brazilian Republicans 
appear to have been lavish and reckless in some 
respects, any errors which they may have com- 
mitted have not yet seriously arrested the material 
progress of the Republic, the revenue of which is 
now larger than it ever was at any previous 
period. In the third place, the increase in the 

opulation of Brazil through immigration has 
loon considerable of late years, and this, of 
course, is calculated to secure a further develop- 
ment of Brazilian resources. All this is hopeful and 
satisfactory. On the other hand, there is un- 
doubtedly a reverse side to the picture. Ever 
since the deposition of Dom Pedro Segundo, Brazil 
has been a prey to political strife and revolutionary 
ferment, and there are evidently far too many 
Brazilians who think of themselves first and their 
country afterwards. Hitherto Brazil has borne 
tolerably well the strain of revolutionary tumult, 
but can she endure the ordeal ad infinitum? This 
is the serious question of the moment. It is 
true that Brazil has so far shown no disposition to 
recede from her engagements, and this, of course, 
is satisfactory. But if Brazil is torn with internal 
discord year after year, can it be reasonably hoped 
that she will be able to avoid an ultimate collapse ? 
Such a consideration as this is calculated to frighten 
away English capital from investment in Brazil ; 
and until the country can secure a well-ordered and 
enduring tranquillity, the progress which it was 
making under the mild and judicious régime of 
Dom Pedro Segundo must certainly be checked. 
The honourable course which the Brazilian Re- 
publicans have pursued with regard to the rail- 
way guarantees given by Dom Pedro Segundo 
and his advisers, and the return of, at any 
rate, partial tranquillity to Brazil, have imparted 
more strength recently to Brazilian railway securi- 
ties. At the same time, the views of the present 
rulers of Brazil with regard to railway guarantees 
do not appear to be entirely satisfactory. There 
is something to be said in favour of a limitation of 
a guarantee to a certain amount of capital under 
any circumstances. But in practice the principle 
works badly. Capital is obtained for some Brazilian 
railway upon the faith of a guarantee, and the 
English investor who embarks his money certainly 
does so upon the faith of the guarantee. It is 
alike disheartening to the investor and injurious to 
the credit of Brazil that he should be told later on 
that the expenditure has exceeded the estimates, 
and that he, the poor English investor, must pay the 
penalty. It would be clearly better for the Bra- 
zilian Government to count the cost of any Brazilian 
railway thoroughly and reliably before giving a 
guarantee of interest upon it, otherwise the ulti- 
mate results will be alike disappointing and disas- 
trous. It may be said that it is difficult to 
keep within the limits of estimates ; but if more 
English capital is to flow into Brazil, estimates must 
either be rendered more reliable, or additional 
guarantees must be granted upon additional expen- 
diture. The views of the Brazilian Government with 
reference to the position of railways in time of war 
appear to be altogether unsound and unjustifiable. 
If we understand matters correctly, the Brazilian 
authorities have refused to make Brazilian railways 
any compensation for damages resulting from civil 
war. To carry out certain military operations, a 
general may order some railway bridges to be de- 
stroyed or some permanent way to be torn up. 
When peace returns—as sooner or later it will 
return—it is only an act of simple justice for the 
Government represented by the Aestinnsines general 
to make good the damages which he inflicted. 
Damage by rioters—and rebels are only rioters 
upon a larger and more dangerous scale—should 
also be made good by the sable, seeing that the 
constituted authorities are bound to maintain order 
and tranquillity. These last words bring us face 
to face with the present crying need of Brazil. 
The Brazilians would, no doubt, be all the better 





for a continued inflow of British capital and enter- 
prise ; but whether they secure British aid or not, 
they cannot possibly be a really prosperous com- 
munity unless they first of all learn to keep the 
peace. To do this they must develop a patriotic 
spirit; in other words, they must subordinate 
their private projects and their private animosities 
to the welfare of their country. When once they 
do this, Brazilian credit will revive, Brazilian com- 
merce will expand, Brazilian production will in- 
crease, and Brazilian prosperity will rest upon a 
solid and reliable basis. 





NOTES. 
TestING THE Dryness oF STEAM. 

At a meeting of the Institution of Engineers and 
Shipbuilders in Scotland, Mr. Strohmeyer explained 
the method of testing the amount of moisture in 
steam, devised by Mr. C. J. Wilson, of University 
College, London. The principle, which is more 
particularly applicable to marine engines, con- 
sists in comparing the saltness of the steam 
with that of the water in the boiler. The test is 
carried out by means of nitrate of silver, and the 
reaction is so delicate that with only 1 per cent. 
of salt in the boiler, 1 per cent. of priming water 
can be accurately determined to the second decimal. 
The process is as follows : To one part of salt boiler 
water there is added 100 parts of pure condensed 
water, and into this there is poured a small quantity 
of concentrated solution of yellow chromate of 
potash. Then a nitrate of silver solution contain- 
ing about ;5 per cent. of this salt is slowly added. 
With each drop the salt water turns locally orange 
red, but this colour disappears at first ; later on, 
when all the salt has been acted on, the whole fluid 
changes colour from pale yellow to orange. The 
quantity of nitrate solution is noted, and then the 
experiment is repeated on the condensed steam 
from the engine, undiluted with distilled water. 
The ratio of the quantities of nitrate of silver 
solution used in the two tests expresses the amount 
of priming in per cent. 

Water Waste Detection. 

The Deacon system of testing water mains and 
house fittings for leakage is now well known, and 
has in several towns been successful in reducing 
enormously the waste of water. The method pre- 
viously in vogue, viz., a periodical inspection of the 
house fittings in a district, was very unpopular, 
and hence a system by which these domiciliary 
visits could be avoided, and yet waste be prevented, 
has been a great gain to the water authorities of 
the country. Ina short paper read by Mr. T. S. 
Weeks, A.M.I.C.E., before the District Meeting 
of the Association of Municipal and County En- 
gineers, at Torquay, on the 2nd inst., an account 
was given of the application of the Deacon system 
to the water supply of this town. The conditions 
here are peculiarly favourable, as there are two 
service reservoirs in Torquay, from which duplicate 
mains run through the principal streets, and the 
branch street service pipes are connected to 
both mains. By an arrangement of stop-valves, 
any particular street can be supplied from 
one main only, whilst the remainder are fed 
by the other. A Deacon water meter fixed on a 
by-pass to the service main measures the supply 
to the street isolated as described above, and re- 
cords it automatically on a strip of paper, moved 
by clockwork, whilst a couple of pens operated by 
an accurate clock also make marks on the same 
paper every six seconds. In practice, the turn- 
cock, before setting out for the isolated street, 
compares his watch with this clock, and on reaching 
his destination he proceeds to turn off hease after 
house, noting the time at which each stopcock is 
closed. A comparison of this list and of the meter 
record, the next day shows the houses having 
leaky fittings. It is stated that the method has 
proved quite satisfactory in practice. 


LarcE ExLectric TRANSMISSION IN Norway. 

A syndicate has lately applied to the Norwegian 
Government for a concession for an electric power 
transmission of some 20,000 horse-power from the 
Raanaas waterfall at Sorum and the Fossum waterfall 
at Askim to the town of Christiania. It is under- 
stood that the plan of the installation is made by 
an English electrical engineer, and approved of by 
Lord Kelvin. It comprises the transmission of 
20,000 horse-power to Christiania from the above 
two falls, but it is proposed to commence with a 
transmission of 10, horse-power. The tension 
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is not to exceed 10,000 volts. The length of the 
line from the Fossum fall is close upon 25 miles ; 
it passes through Spydelizerg, Tomter, Ski, and 
East Aker. The other, the Raanaas line, is about 
a couple of miles shorter, and passes through 
Sérum, Skedsmo, and East Aker. At the borders 
of the borough of Christiania it is intended to 
build a distribution station, where the high ten- 
sion current will be transformed and distributed to 
the various parts of the town by means of under- 
ground cables, the proposed tension varying from 
100 to 400 volts. This installation can not only 
supply convenient and cheap power for the larger 
and smaller industries of the town, but it is 
also under contemplation to supply the whole 
town of Christiania—or at least the part of the 
same which is not lighted from the central electric 
station—with electric light at a cheap price. The 
lighting of the public thoroughfares will, according 
to the plan, be effected by arc lamps of 2000 and 
1000 candle-power, according to the importance 
of the street, and the price will be much cheaper 
than that charged by the present central station. 
There will be several large turbines at each water- 
fall, which are some of the most important in 
Norway, and the high tension will be generated 
either direct or by transformers. It is proposed to 
use naked wires. The installationcan, itiscalculated, 
be completed in the year 1895, although much will 
depend upon the water level of the waterfalls, as 
the works in connection with levelling, damming, 
&c., require low water. The cost is calculated at 
6,000,000 kr., or about 350,000/. 


A Banquet CooKED By ELECTRICITY. 

On Friday evening last the City of London 
Electric Lighting Company, Limited, gave a large 
banquet at the Cannon-street Hotel, for the pur- 
pose of demonstrating the feasibility and con- 
venience of cooking by electricity. Before the 
dinner commenced the guests were invited to see 
the apparatus at work, and had the opportunity 
of inspecting the joints, poultry, fish, vegetables, 
&c., frying and simmering in the electric ovens 
and saucepans. A temporary kitchen had been set 
up close to the dining-room ; this was, of course, 
perfectly easy to do, as there were no flues to pro- 
vide for the escape of the products of combustion of 
coal and gas. The influence of the near proximity 
of the cooking apparatus was felt in the hot state of 
the viands. Instead of having to travel a long dis- 
tance from a kitchen, either underground or on the 
highest storey of the building, arriving half cold, as 
is too often the case at public dinners, they were 
brought direct from an adjoining apartment, and 
were served before they had commenced to cool. The 
cooking was in every way excellent, and left nothing 
to be desired ; as, indeed, it should be when the 
heat is under absolute control, and there are no 
products of combustion to mingle with the delicate 
flavour of the comestibles. At the close of the 
dinner the Lord Mayor—an authority every one 
will respect—declared that it had been in every 
way satisfactory. The chairman, Sir David 
Salomons, explained that there were 120 guests, 
and 60 units of electricity, costing exactly 1/., had 
been used in cooking the dinner. This works out 
to 2d. per head, or .2d. per course, a truly insig- 
nificant amount. While the company charge 8d. 
per unit for current used for lighting, they charge 
only 4d. for that employed for cooking and motive 
power. Dr. Silvanus Thompson, in reply to the toast 
of ‘*Success to the Development of Electricity,” 
recalled a former electric dinner given in 1749 by 
Benjamin Franklin on the banks of the Schuylkill. 
The turkey was killed by an electric shock, and 
cooked by a fire kindled by an electric spark, while 
various electric experiments seem to have served 
as entrées in an intellectual entertainment which 
preceded the dinner. Dr. Thompson’s wonderful 
knowledge of early scientific history renders his 
speeches, on such occasions as these, most interest- 
ing. 

Speep TRIALS OF THE CHILIAN CRUISER ‘‘ BLANCO 
ENCALADA,” 

In our issue of June 1 we gave an account of the 
gunnery trials of the powerful cruiser Blanco Enca- 
lada, constructed by Sir W. G. Armstrong, Mit- 
chell, and Co. for the Chilian Government. We 
are now able to furnish particulars of the speed 
trials which have since taken place under the 
superintendence of Sir Edward Reed and the 
Chilian Commission, consisting of Captain Goni, 
Captain Munoz Hurtado, Captain Linacre, and Mr. 
Forbes, engineer-in-chief. The vessel, which has 


been built from the designs of Mr. Philip Watts, 
of the Elswick Works, is of steel, but is sheathed 
with wood and coppered. Her principal dimen- 
sions are: Length, 370 ft.; breadth, 46 ft. 6 in. ; 
mean draught, 18 ft. 6 in. ; and her displacement 
is 4500 tons. She is provided with a double 
bottom, and has a steel protective deck extending 
throughout her whole length, and affording 
protection to her machinery, magazines, steer- 
ing gear, &c. This deck has a thickness of 
4 in. on the sloping portions at the sides, 
reduced to 1? in. on the horizontal parts. The 
speed trials occupied two days, the first to 
take place being the natural draught trial, and 
on a subsequent date the trial with forced draught 
took place. The machinery, which has been con- 
structed by Messrs. Humphrys, Tennant, and Co., 
of Deptford, consists of two sets of vertical triple- 
expansion engines of the four-cylinder type, and 
throughout the trials they worked with the greatest 
smoothness and gave every satisfaction. The natural 
draught trial lasted for 12 consecutive hours, during 
the course of which six runs were taken on the 
measured mile near the mouth of the Tyne. The 
mean resultant speed with ard against the tide on 
these runs was 21.75 knots, and the indicated horse- 
power was just over 11,000. On the forced draught 
trial the mean speed attained on the measured mile 
with and against the tide was 22.78 knots with 
14,500 horses; this speed was more than one-fourth 
of a knot beyond that guaranteed by the contractors, 
and this notwithstanding that there was a strong 
wind and considerable sea at the time. It was 
found that at full speed the vessel could turn 
through 360 deg. in 3 minutes 47 seconds, making 
a circle of 405 yards in diameter, thus proving her- 
self to possess admirable manceuvring qualities. 
All the trials, which were completed last week, 
passed off most satisfactorily, and the Chilian 
Government may be congratulated on the possession 
of one of the finest, swiftest, and most powerful 
warships of her class afloat. 


Tue Economy or Gas ENGINEs. 

In a paper read before the Incorporated Institu- 
tion of Gas Engineers at their recent meeting in 
London, Mr. Bryan Donkin gave a number of facts 
as to the extent to which gas engines are used, and 
the degree of economy they have attained. He 
said that, according to Mr. Dowson, gas engines 
for electric lighting, developing about 7000 horse- 
power, had been sold in England, and Otto engines 
for 11,000 horse-power in Germany. Messrs. 
Crossley informed him that the number of Otto 
gas engines in use in England was about 20,000, 
and he might assume that there were about 
nearly double this number for all kinds of 
gas engines. At ‘Chateau Lay” an Otto gas 
engine, feeding about 650 glow lamps, consumed 
1.2 lb. of fuel per indicated horse-power hour for 
the manufacture of its Dowson gas. At the 
Chelsea Flour Mill, a 60 nominal horse-power twin- 
cylinder gas motor with Dowson gas, used during 
a full load test about .87 1b. of anthracite and 
coke per indicated horse-power per hour. The 
engine had a cylinder 17 in. in diameter by 2 ft. 
stroke, and made 156 revolutions per minute. It 
had been at work about two years. At the Leven 
Tweed Mills there were, he said, four gas engines 
with Dowson gas, developing about 200 horse-power. 
These engines used, during a six days’ test, 1} 1b. of 
anthracite per brake horse-power per hour. With 
coke from the gas works the consumption was 1} lb. 
per hour. At Godalming Paper Mills there were 
gas engines giving 400 indicated horse-power, with 
an average consumption of 1 lb. of fuel per indicated 
horse-power per hour. Ata weaving mill in Hali- 
fax there were four gas engines of about 200indicated 
horse-power, using 1.4 1b. of gas coke per horse- 
power per hour. At the Uxbridge Water Works 
a water-pumping test was made in February, 1892, 
using generator gas. The consumption was 1 lb. 
of coal per indicated horse-power, or 1} lb. per 
horse-power of water lifted per hour. ‘The ap- 
proximate power was 16? indicated horse-power. 
The whole of Messrs. Crossley Brothers’ large 
works are driven by gas engines, using Dowson 
gas, made from anthracite coal. There are eight 
gas motors from 12 to 30 nominal horse-power, 
indicating collectively about 325 horse-power. The 
firm stated that the consumption was from 1 Ib. to 
1} 1b. per indicated horse-power hour. The net 
cost to them of the anthracite fuel, labour, interest 
on capital, and repairs worked out at about 24d. 
per thousand cubic feet. Comparing this with 





average town gas, and allowing for the difference in 
thermal value, the equivalent cost would be about 
10d. per thousand cubic feet. A single-cylinder 
gas motor, indicating 280 horse-power, driving a 
large flour mill in France, was lately seen by Mr. 
Donkin working with generator gas from French 
coal. The preliminary trials gave about } lb. per 
indicated horse-power per hour. The engine will 
give a maximum of 320 indicated horse-power. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was rather 
more animated on Thursday forenoon. About 10,000 tons 
of Scotch iron were sold, and the cash price advanced to 
42s. per ton. Of hematite iron some 1500 tons were dealt 
in, and the price rose 24d. per ton. There was less doing 
in the afternoon, and in the absence of business prices 
were rather easier. Scotch fell 14d. per ton, and Cleve- 
land and Cumberland hematite iron each 1d. per ton. 
About 5000 tons of Scotch and a few lots of Cleveland 
were dealt in. Hematite iron was done unofficially at 
44s. 3d. per ton one month, and four weeks open with 6d. 
forfeit in buyers’ option. The closing settlement prices 
were—Scotch iron, 41s. 104d. per ton ; Cleveland, 35s. 6d.; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 44s. and 43s. 74d. per ton. Friday’s market opened 
slightly easier, but, on a scarcity of sellers, experienced a 
sharp advance in prices. The turnover was about 8000 
tons. Scotch warrants, after starting at 41s. 10d. cash, 
were done at 42s, 04d. with buyers over, being a gain of 
2d. on the previous night’s close. Cleveland was dealt in 
at 35s. 6d. per ton cash, leaving off buyers at 35s. 64d. 
per ton. Hematite irons were undealt in. Cumber- 
and was quoted Id. per ton up at 44s. cash buyers, 
and Middlesbrough hematite iron unchanged at 43s. 6d. 
Renewed firmness was shown by the market in the after- 
noon, and business was done up to about 15,000 tons, 
Scotch iron realising from 42s, 1d. to 42s. 24d. per ton 
cash, the close — 3d. up on the day. Cleveland, which 
was quite neglected, left off as at the close on Thursday, 
35s. 6d. cash buyers. For Cumberland hematite iron up to 
44s, . per ton one month was realised, the finish being 
44s, 24d. per ton cash buyers. At the close the settle- 
ment prices were—Scotch iron, 42s. 14d. per ton ; Cleve- 
land, 35s. 6d. ; Cumberland and Middlesbrough hematite 
iron, 44s, 3d. and 43s. 74d. per ton respectively. Busi- 
ness was very quiet on Monday forenoon, when about 
5000 tons of Scotch and one lot of Cleveland were 
sold. The price for Scotch was the turn easier than 
on Friday. In the afternoon there was again very 
little doing ; only about 4000 tons of Scotch, 500 tons 
of Cleveland, and 2000 tons of Cumberland hematite iron 
being dealt in. Scotch and Cleveland fell 4d. per ton in 
price, while hematite iron made 1d. per ton. The settle- 
ment prices at the close were—Scotch iron, 42s. 14d. per 
ton; Cleveland 35s, 74d.; Cumberland and Middlesbrough 
hematite iron, respectively, 44s, 44d. and 43s. 74d. per 
ton. A fair amount of business in Scotch iron was done 
in the warrant market on Tuesday forenoon, but prices 
were weak, About 10,000 tons changed hands, and the 
cash price fell 24d. from Monday’s close. A few lots of 
Cleveland and one lot of Cumberland hematite iron were 
also dealt in ; the former dropped 1d. and the latter 3d. 
per ton. There was very little doing in the afternoon, 
about 5000 or 6000 tons of Scotch, 1000 tons of Cleve- 
land, and {2000 tons of hematite iron comprising the 
entire business. Cumberland hematite iron was 1d. per 
ton dearer, but the other irons were unchanged in price 
from the forenoon. At the close the settlement prices 
were—Scotch iron, 41s. 104d. per ton ; Cleveland, 35s. 6d.; 
Cumberland and Middlesbrough hematite iron, 44s. 14d. 
and 43s. 74d. per ton respectively. A very small amount 
of business was done in the warrant market this forenoon, 
but prices were firmer. About 4000 tons of Scotch iron 
comprised all the business done, and for cash the price 
rose 1d. per ton com with yesterday’s rates. eve- 
land made 4d, per ton. There was more iron on offer 
in the afternoon, about 10,000 tons of Scotch being 
disposed of, 7500 tons being sold by one operator. Prices 
were consequently a shade easier, Scotch closing 1d, 
per ton back from the forenoon, and Cumberland 
hematite iron 14d. The closing settlement prices 
were—Scotch iron, 41s, 104d. per ton ; Cleveland, 35s. 6d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 44s. and 43s, 74d. per ton. The following are 
some of the quotations for No. 1 special brands of makers’ 
iron: Gartsherrie and Summerlee, 51s. 6d. per ton; 
Calder, 52s. ; Coltness, 54s.—all the foregoing shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 50s. ; 
Shotts (shipped at Leith), 54s. ; Langloan and Carron out 
of the market. There are still 73 blast-furnaces in actual 
operation, as compared with 71 at this time last year. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 5606 tons, against 6390 tons in the corre- 
sponding week of last year. They included 200 tons for 
the United States, 124 tons for Canada, 195 tons for Aus- 
tralia, 105 tons for France, 397 tons for Italy, 525 tons 
for Germany, 225 tons for Holland, 115 tons for Belgium, 
101 tons for Spain and Portugal, smaller quantities for 
other countries, and 3409 tons coastwise. 


The Scotch Blast-Furnaces.—In view of the anticipated 
strike of the Scotch miners, the ironmasters of Lanark- 
shire and Ayrshire agreed at a meeting held last week to 
tt notices terminating contracts with their furnacemen 
in 14 days, with a view to the damping down of the fur- 
naces; indeed, Messrs. William Baird and Co. and 
Messrs. Merry and Cuninghame had already done so. 





The former have 13 furnaces in blast at Gartsherrie, and 
the latter five. Messrs. William Dixon and Co., Limited, 
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had also posted notices at Govan Iron Works, where there 
are five furnaces blowing. 


Finished Iron and Steel Trades—The manufactured 
iron and steel trades are in a very unsatisfactory condi- 
tion. It is reported that business has been done in 
common iron bars at as low as 4/. per ton, a price which, 
it is said, has never before been touched in the history of 
the trade. The competition in the steel trade is so keen 
that although the output is the largest on record, prices 
cannot be maintained. Several of the steel-making con- 
cerns have intimated that they will close their works 
during the miners’ strike. Indeed, that condition of things 
will apply both to the iron and the steel works. Messrs. 
R. and J. Stewart and Clydesdale have been unable to 
make a start this week in their steel works, owing to the 
scarcity of fuel and the fancy prices that are being asked 
for the small supply that is still available. 


Glasgow Copper Market.—The price of copper has gone 
on drooping almost continuously during the past week, 
but no business has been macnn | As low as 37/. 17s. 6d. 
per ton cash was buyers’ quotations yesterday, but to-day 
a return to 38/. per ton has been made, and at that 
price the market remained steady at the close in the 
afternoon. 


Glasgow Coal Market.—The local coal market to-day 
was simply idle, there being nothing to dispose of. There 
is now no pressure for shipment, anything in that way 
having been attended to, and no fresh contracts having 
been entered into since a strike was seen to be impending, 
Public works generally are reported to be exceptionally 
short of fuel, this result having been caused by the irregular 
way in which the men have been working for the past few 
days. Instead of having supplies to tide them over to 
the Glasgow Fair holidays, or even to the end of this 
month, it is now believed that many works will positively 
have to shut down simultaneously with the miners coming 
out on strike. There were no quotations whatever on 
*Change to-day for any description of coal. The dépét 
men have, it is reported, advanced the price of house coal 
from 1s. to 23. a wagon of 24 cwt. 


Shipbuilding Contract for Dumbarton.—Messrs. William 
Denny and Brothers, Dumbarton, have received an order 
for a moderate-sized steamer, which is to develop a high 
rate of speed. The steamer is intended for service at 
Hong Kong. 

Edinburgh Association of Scienceand Art.—The fourth 
excursion of the Edinburgh Association of Science and 
Art took place last Saturday, when members and friends 
to the number of about 160 visited the very extensive 
paper mills of Messrs. Alexander Cowan and Sons, 
Limited, at Valleyfield, where they were shown some of 
the most improved paper-making machinery and processes, 
ee H. Clapperton received the party at the 
works, 


Extension of the Loch Katrine Water Works : Loch Chen 
Contract.—The tunnel-driving on the Loch Chon contract 
of the Glasgow Corporation Water Works extension was 
completed last week. The north and south faces of the 
North Frenich Tunnel met correct in centre line and 
level. It is about a mile in length, and was worked from 
two faces. The concrete lining in the other tunnel is 
making rapid progress towards completion. 


Glasgow East-End Sewage Treatment Works and the 
Engineer, Mr. Alsing.—The minutes submitted at Mon- 
day’s meeting of the Glasgow Police Commissioners 
stated that at a meeting of the Sub-Committee on Sewage 
Disposal Works on June 13, the Lord Provost reported 
that the sewage works at Swanston-street were now in 
such complete practical working order as to be taken 
over from Mr. Asling, the engineer of the works, whose 
engagement would now, in respect thereof, terminate as 
from the lst inst. The sub-committee, having heard the 
Lord Provost on the subject, and having regard to the 
development of the question of the treatment of sewage 
from other parts of the city, more especially the north- 
western district, presently under consideration, and of 
the further purification of the River Clyde, unanimously 
agreed to recommend that Mr. Alsing be meantime re- 
tained at a fee of 250/. per annum, in respect of his agree- 
ing to be available to the Commiasioners at all times with 
his advice and assistance in the carrying out of their ae 
jected schemes for the above objects, up to, but exclud- 
ing, the constructive plans of said schemes, 


Liquid Fuel for a Steam Dredger.—In the new dredger 
which has just been completed by them for the Russian 
Government, Messrs. William Simons and Co., Ren- 
frew, have introduced Messrs. Stewart and Farmer's 
patent liquid fuel apparatus. This is the first time for 
that apparatus to be fitted on such vessels. At a trial 
just made with it eminently satisfactory results were 
obtained. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIppDLEsBROoUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ‘Change here, and the market was 
very quiet, little business being done. Buyers were very 
backward, holding off in the hope of being able to pur- 
chase on easier terms than are quoted at present. Pro- 
ducers of pig iron, however, are generally fairly well off 
for work, and they would not reduce their quotations. 
No. 3 g.m.b. Cleveland pig iron was quoted 35s. 6d., and 
a few small parcels changed hands at that figure for 
prompt f.o.b. delivery. There was little or nothing 
doing for forward delivery. No. 1 Cleveland, although 
now is the time when it should be in good re- 
quest, was obtainable at 37s. 6d. The lower qualities 





of pig were rather scarce, and sellers of them were 
firm in their quotations. For No. 4 foundry 35s. was 
named, and for grey forge 34s. 6d. was asked. Middles- 
brough warrants were steady, but there was not much 
doing in them. They opened 353. 6d., and closed 
35a. 5$d. cash buyers. East coast hematite pig iron was 
in fair request, and was firm in price. For early f.o.b. 
delivery Nes, 1, 2, and 3 parcels sold at 41s, and in 
some cases a rather higher figure was asked. Spanish ore 
was unchanged in price. ‘lo-day our market was some- 
what dull. Practically there was no change in prices. 
Middlesbrough warrants closed 353. 6d. cash buyers, with 
sellers at 353. 7d. The fact of the Cleveland blast- 
furnacemen having decided to further agitate for an eight- 
hours day has not up to the present affected the market. 
The men are making arrangements for holding a large 
demonstration at an early date in favour of the eight- 
hours movement; and in order to attend it they intend 
giving notice to the employers that they will suspend 
operations for 24hours. Such an action will mean great 
loss to the ironmasters, and it would be indeed fortunate 
if an arrangement could be come to to prevent such a 
course being taken. 


Manufactured Iron and Steel.— There is still very little 
work going on in the finished iron and steel trades, but 
producers, expecting a better demand if a strike of 
colliers in Scotland takes place, are asking rather higher 
rates than they did a week ago. They quote iron ship- 
plates, 4/. 15s.; steel ship-plates, 5/.; and iron ship- 
angles and steel ship-angles, each 4/. 12s. 6d., ail less the 
usual 24 per cent. discount. For heavy steel rails the 
price is still 3/. 123. 6d. net at works, and all railway 
material is in very poor demand. 


Opening of Nail Works at Middlesbrough.—This week 
the Middlesbrough Steel Strip and Nail Company have 
commenced work in their new premises for the manu- 
facture of steel nails, and as no fewer than 84 nail- 
stamping machines have been set down, the company 
will employ a large number of hands in one of those 
small and generally prosperous industries which Middles- 
brough so much needs. At the strip mills Siemens- 
Martin soft steel is made into plain nail strips, bevelled 
nail strips, and strips for tubes and hinges; and Besss- 
mer steel is made into hoops for baling purposes— 
to fasten bales of cotton and jute—and hoops for 
coopers are also manufactured. The mill is driven 
by a large horizontal engine, with heavy fiywheel, 
of 150 horse-power, and two shifts of men are em 
ployed, the mill working night and day. In addition 
to the strips mentioned, ‘‘ Charlier” shoeing bars are 
rolled, They are indented ready to receive the nail holes, 
and save the blacksmith a good deal of time in making the 
shoes. Besides, as they are of steel, they arelighter and 
more durable. The premises in which the nailmaking 
machines have been erected are a long and commodious 
well-built brick building, and when in full — the 
plant will be able to turn out 70 tons of nails per week. 
The largest nail made is 7 in. in length. 


The Fuel Trade.—Fuel is firm, although the general 
opinion here is that if the Scotch colliers do strike, they 
will not remain out long. Prices are rather stiffer. At 
Newcastle it is difficult to buy best Northumbrian steam 
coal under 10s. 6d. f.o.b., and some firms ask rather more. 
Small steam is 4s. 6d. to5s. Bunker coal is steadier at 
7s. f.0.b. in Tyne Dock for uuscreened qualities. Here 
blast-furnace coke can be bought at 12s. 3d. delivered at 
Cleveland works. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Visit o, Manchester Engineers to Sheffield.—Over 100 
members of the Manchester Association of Engineers 
have paid a visit to Sheffield. They travelled by special 
train by the new Dore and Chinley route. The principal 
portion of the day was spent in the inspection of the 
Norfolk Works of Messrs. T. Firth and Sons, Limited. 
The party was received by Mr. Bernard Firth, Mr. Wil- 
loughby Firth, Mr. Hoyle, and the managers of the de- 
partments. Under their guidance the visitors were 
shown through the light departments, from the iron 
stores onwards. They had later, in heavy depart- 


_|Ments, an opportunity of witnessing the hydraulic 


presses, the forges, and the steam hammers in 
operation. By invitation of the company the guests 
afterwards sat down to luncheon at the works. Subse- 
quently the visitors were driven to the silver and cutlery 
works of Messrs. Walker and Hall, in Howard-street, 
where a considerable time was spent in inspecting the 
modes of manufacture in the various processes, and 
the finished articles in the large show-room. After- 
wards, under the presidency of Mr. Thomas Daniels (of 
Nasmyth, Wilson, and Co., Manchester, and president of 
the association), tea was served at the Wharncliffe Hotel. 
Mr. Bernard Firth, Mr. Willoughby Firth, Mr. C. H. 
Bingham, Mr. Hoyle, and the managers of the various 
departments at the works inspected, joined the engineers 
at this concluding portion of the proceedings. 


Spanish Tariffs.—At a meeting of the Sheffield Chamber 
of Commerce this question was discussed. ‘The secretary 
reported to the council that he had reason to believe that 
the Spanish Government have conceded to this country 
all the privileges of the most favoured nation treatment, 
pending the negotiations now going on for the conclusion 
of a new treaty of commerce between the two countries. 
It is believed that the most favoured nation treatment 
will be continued until the new commercial treaty comes 
into effect or all negotiations have been abandoned. 


Shefieldand South Yorkshire Navigation Company.—An 
extraordinary meeting of the proprietors of this company 
has been held this week in Sheffield to consider the Bill 





they have introduced into Parliament, which has for its 
primary object the making of a ship canal from the Trent 
to Sheffield. All the shareholders but two had sent in 
proxies approvirg of the scheme. It is now sought to 
extend the time for the compulsory acquisition of lands 
under the provisions of a former Bill, and to legalise 
the transfer of existing canal rights along the route 
selected. 


Iron and Stel.—There is a more healthy tone notice- 
able in connection with the iron and steel trades, though 
work is comparatively slack, few of the local houses being 
able to keep their men going full time. There appears a 
general opinion that lowest iron prices have been reached, 
and that the autumn months will show a revival. In- 
quiries for bar, sheets, and tool steel for later deliveries 
are coming in from India, South Africa, and Australia. 
Common bar is quoted 5/. 10s. per ton upwards. Good 
orders for tool steel are in hand from the Continent, but 
the United States demand is below the average. In the 
armour-plate mills the greatest activity prevails, and 
engineering houses are also better engaged. Bessemer 
= are selling at 5/. 10s. per ton, and Siemens- Martin 
at 6. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has exhibited a pretty good tone; 
the best descriptions have made 11s. to 11s. 6d. per ton, 
while secondary qualities have brought 10s. 6d. to 
10s. 9d. per ton. Some good orders have been secured 
for household coal; No. 3 Rhondda large has made 
103. 3d. to 103. 6d. per ton. An average business has 
been passing in coke; foundry qualities have made 1és, 
to 163. 6d. per ton, and furnace ditto 14s. 6d. to 15s. per 
ton. Iron ore has ruled quiet. The manufactured iron 
and steel trades have shown little change. 


Ebbw Vale Steel Coal ard Iron Company, Limited.— 
The directors have issued their report and_balance- 
sheet for the year ending March 31, 1894. The gross 
profit for the year (including 82,056/. brought for- 
ward) is returned at 177,705/., reduced to 150,642. 
by working expenses and interest on debentures, and 
further reduced to 123,614/. by 22,0291. being written 
off for depreciation of property. The directors propose 
to pay a dividend of 10s. per share (or 24 per cent. 
per annum), and to devote 60,0001. to a reserve fund 
account, a tinal balance of 31,375/. being carried forward 
to the credit of 1894-5. The directors add: ‘‘The im- 
portant changes in the internal economy of the works, 
which were inaugurated last year, are still in progress, 
and aconsiderable advance has been made. The marked 
improvement effected in the quality of the company’s pro- 
ductions, both in pig iron and finished steel, is also 
beginning to make itself felt. Both these matters con- 
tinue to receive the unremitting attention of the board. 
Their importance becomes accentuated by the continued 
severe competition and fall in prices. The results already 
achieved have been most encouraging, but further 
time must necessarily elapse before the advantages 
from either of these much-needed reforms can be 
fully realised. The plant and machinery, both at the 
works and collieries, at the time of the accession of the 
present board, was found to be in a lamentably neglected 
condition, very little having been expended for a long 
time time past, and this only for bare day-to-day repairs 
of absolute necessity. During this and the preceding 
year the expenditure out of revenue needful to maintain 
the plant in proper and efficient working condition has 
included amounts considerably beyond the fair require- 
ments of the concern.” 


Ship Construction Association.—This association will 
hold its meeting this year at Portsmouth. Hitherto the 
naval and dockyard branches of the association have been 
conducted separately ; it is now felt that they may be 
combined with mutual advantage, 


The ‘‘ Hazard.”—The Hazard, torpedo gunboat, was 
taken into the Channel on Wednesday for a four hours’ 
natural draught trial of her machinery. The trial proved 
satisfactory, the contracted horse-power of 25C€0 being 
exceeded without difficulty. The mean results were: 
Steam in boilers, 1251b.; in engine-room, 1201b.; vacuum, 
starboard, 24.6; port, 25.5 in.; revolutions, starboard, 
228.9; port, 228.9; indicated horse-power, starboard, 
1310; port, 1310; total, 2620; air pressure, 1.82 in. ; 
speed by log, 17.5 knots per hour. Mr. O’Brien repre- 
sented the machinery contractors, the Fairfield En- 
gineering Company. The vessel returned to the Hamoaze 
on Thursday to have her machinery and boilers opened 
up for inspection prior to being accepted by the Ad- 
miralty. 

Portsmouth Harbour.—Plans which have been prepared 
for the dredging and improvement of Portsmouth Harbour, 
provide for moorings for nine line-of-battle ships riding 
at buoys between the Inflexible and the Hardway, and 
beyond that there are to be moorings for six first-class 
cruisers. The scheme will take some years to carry out, 
— 12,000 tons of mud are already being removed 

aily, 


The ‘‘ Halcyon.”—The Halcyon, torpedo gunboat, left 
Plymouth on Wednesday for a three hours’ trial of her 
machinery in the Channel. After working the engines 
at an indicated horse-power of 3500 for 25 minutes, the 
main bearing bolts of the starboard engine gave out, and 
the trial was stopped. By the aid of the port engine only 
the vessel steamed back to Plymouth, where anchor 
trials were carried out. These trials were ordered for the 
purpose of testing a new capstan gear made by Messrs. 
Harfield and Co., of London. Messrs. Leslie, Hawthorn, 
and Co., the engineers concerned, have decided to remove 
all the main bearing bolts of the vessel’s engines, and to 
replace them by bolts of larger diameter. As a result, the 
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Halycon will not be ready for another trial for a fort- 
night. 

Newport.—The Alexandra Dock Company has applied 
to the Newport Harbour Commissioners for permission 
to deposit in the entrance channei about 45,000 cubic 
yards of mud and sand proposed to be dredged out of its 
new South Dock. As it is nob apprehended that any of 
the material will be washed up the river, the desired per- 
mission has been granted. 





MISCELLANEA. 

A SEAMLESS copper tube 16 ft. long and 7 ft. in diameter 
by 5 millimetres (.197 in.) thick was recently turned out 
for a Swiss firm by Elmore’s Metal Actien Gesellschaft, 
Schladern, Germany. 


At the last monthly meeting of the Birmingham Asso- 
ciation of Mechanical Engineers, a paper on *‘ Indicator 
Diagrams” was read by Mr. W. Bacon, engineer to the 
Birmingham Small Arms Company. The annual picnic 
of the Association was held on June 9, when Berkswell 
was visited. 


The Japanese Government have just placed a large 
order for armour-plates with Messrs. Cammell and Messrs. 
Vickers, Sons, and Co., Limited, of Sheffield. The plates 
are for the two battleships about to be built in England, 
the total weight being something like 6000 tons. The 
plates are to be all steel, and ‘‘ Harveyised” according to 
the process recently adopted by the Sheffield plate- 
makers. Delivery will begin in two years, when the ships 
will be ready for plates. 


Petroleum is to be used instead of coal on the loco- 
motives of the Riga Railway, in Russia. Reservoirs are 
to be established for this purpose at Reval, Wesenberg, 
Norwa, Gatschina, and St. Petersburg, capable of con- 
taining collectively 1,000,000 poods of petroleum. Petro- 
leum is also to be adopted on the Dwinsk-Riga Railway, 
but this change cannot take place for some time to come, 
inasmuch as the coal contracts for the next five years are 
already arranged. 


The main drainage of the Heatley district of the Lymm 
Local Board area has lately been completed on the Shone 
pneumatic system. The district is very flat, and the 
whole of the foul sewers have been laid in wet sand, 
Doulton’s patent pipes being used throughout. The con- 
tractors were Messrs. Worthington and Pownall, of Man- 
chester, and Messrs. Hughes and Lancaster, of West- 
minster. The whole scheme has been designed and carried 
out by Mr. G. Herbert Bayley, A.M. Inst. C.E., of Man- 
chester. 


The traffic receipts for the week ending June 10 on 33 
of the principal lines of the United Kingdom amounted 
to 1,504,357/., which was earned on 18,522? miles. For 
the corresponding week in 1893 the receipts of the same 
lines amounted to 1,444,0387., with 18,316? miles open. 
There was thus an increase of 60,3191. in the receipts, 
and an increase of 206 in the mileage. The aggregate 
receipts for 23 weeks to date amounted on the same 33 
lines to 32,606,634/., in comparison with 31,554,684/. for 
the corresponding period of last year; increase, 1,051,950/. 


Some of the cars on electric tramways in America have 
been heated by electricity during the past winter, and 
the method is stated to be satisfactory, as the heat can 
be so equally distributed through the car that the total 
number of heat units required is reduced to a minimum. 
In short, the cost of maintaining the cars at a fair 
heat during the winter months by electricity is stated by 
Mr. W. S. Hadaway, in a paper read before the New 
York Electrical Society, not to exceed 10d. per day, 
whilst a stove in the car would cost at least 74d. per day 
day for fuel and maintenance. 


A complete plant of electric lighting and_pumping 
machinery has recently been supplied to the Milnwood 
Colliery, Bellshill, N.B., by Messrs. E. Scott and Moun- 
tain, Limited, of the Close Works, Newcastle-on-Tyne. 
The lighting plant includes four arc lamps and 100 incan- 
descent lamps at the pit head, and 30 incandescent lamps 
in the workings. In addition 34 miners’ cottages have 
also been supplied with electric light, the lamps being 102 
in number, of 16 candle-power. For pumping purposes a 
three-throw ram pump is provided, having rams 6 in. in 
diameter by 9 in. stroke, and discharging 120 gallons of 
water per minute. 


The Admiralty have published a new regulation to the 
effect that éngineer officers who do not sess the re- 
quisite educational certificates to enable them to qualify 
for the rank of chief engineer will be allowed to present 
themselves for examination at the Royal Naval College 
at Greenwich and the Training School at Devonport about 
the end of May each year, provided that the exigencies 
of the service permit. The examination will be the same 
as the final of engineer students. Officers who fail to 
obtain educational certificates on two occasions will not be 
allowed to present themselves again unless satisfactory 
reasons are given. 


A “mechanical” fluid has been devised by Mr. C. W. 
Hunt, an American engineer, which may sibly be 
found useful where a fluid pressure is desired but diffi- 
culties are apprehended from leakage. It consists of a 
mass of hardened steel balls of from 3 in. to in. in dia- 
meter. Under pressure this mass flows like a fluid, which 
is not, however, the case if the balls are all of one size. 
Mr. Hunt has applied it for tightening the brasses of 
connecting-rods. A pocket behind one of the brasses is 
tilled with the balls, which are then put under pressure 
by a set screw at theside of the rod. Some forty of these 
rods have now been fitted up, and are stated to have 
proved satisfactory in working. 


Highway Committee of Southport, and shows the cost 
per mile of the different classes of roadway, footpaths 
excluded, in the borough for the past two years : 











5 g — Average 
" a ‘ost 0! cost per 
Description of Road’. eSeu Repairs Mile for 
lass % per Mile of the Previous 
ia - Road, Year. 
| £a46 | £4.¢ 
Haslingden setts.. me -.-| 23.80 | 671711 | 8317 7 
Granite cubes... ad ‘ 10.40 68 6 1 2719 4 
Scorix brick pavement a 0.15 | 88 310 
Asphalte .. ‘ Se --| 9.86 | 184 8 1 | 222 6 2 
Macadam... .. .. ..| 381 18 3 7 | 34 3 6 
Parbold gritts .. 48 --| 222 | 8418 5 | 28 8 7 
Boulders .. ee oe a 0.20 
Penmaenmawr stone .. | 122 83 4 | 
Wood paving aa aa “ 0.23 | 


51.38 7212 5 
During the same period footpath repairs cost just « over 
5291. The maintenance of country roads in England, it 
may be added, seems to average about 45/. to50/. per mile 
per annum, 


In consequence of the transfer of naval ordnance stores 
from the custody of the War Department to that of the 
Admiralty, an important organic change has just been 
unobtrusively effected. Up to the present time the small 
arms for the supply of Her Majesty’s ships and armed 
merchantmen have been drawn from the manufactories 
at Enfield and Weedon, while the repairs have been 
executed at the Royal Small Arms Factory at Birming- 
ham. This arrangement still holds good as far as the 
Army is concerned, but the Admiralty has ordered the 
stock of small arms for the naval services to be removed 
from Weedon and Enfield to the naval ordnance establish- 
ment at Portsmouth, which has beenconstituted thecentral 
dép6t for naval small arms. In future, not only the ships at 
the home ports, but those also at naval stations all over 
the world, will be supplied direct from Portsmouth, and 
all surplus, obsolete, and defective arms will be returned 
for final disposal to the dépét, where the necessary repairs 
will ba taken in hand. The change has caused a great 
increase of work at Portsmouth, and additions have been 
made to thestaff of armourers. At the present time the 
dép6t is actively engaged in providing Her Majesty’s ships 
abroad with Lee-Metford magazine mark II. rifles, and 
the necessary equipment for carrying 150 rounds of cordite 
cartridges. 


Mr. F. J. E. Spring publishes in Indian Engineering 
some notes on the proportion of cement used in the well 
masonry of the Kistna Bridge, the volume of which ex- 
ceeded 575,000 cubic feet. The wells in question were 
built of coursed rubble, the stone used being obtained from 
native quarries by a somewhat curious process. Large 
fires of brushwood are lighted on top of the flat surface 
of the rock, causing cracks to cccur a few inches below, 
and fairly parallel to, the surface. These cracks are 
wedged open and the surface stripped off as the fire 
recedes. The stone thus obtained has two flat and 
parallel surfaces usually 4 in. to 8 in. apart, though 
it is very irregular in other respects. Having two level 
beds as already stated, the stone makes capital coursed 
rubble. The mortar used contained equal parts of 
cement and sand for the first 2 ft. or 3ft. of masonry 
above the kerb of the well, the proportion of cement 
being then gradually reduced, till at a height of 10 ft. to 
12 ft. above the kerb the mortar consisted of 1 ft. cement 
to 5 ft. of sand. This proportion was then maintained 
for the remaining 80 ft. of the well. With this propor- 
tion it was found that in the earlier wells about 10 cubic 
feet of dry cement were used for each 100 cubic feet of 
masonry. After the masons had gained greater ex- 
perience this figure was reduced first to two casks Be 
100 ft. of masonry, and finally to 1.82 casks, he 
average on the whole work was 2.28 casks of cement per 
100 cubic feet of masonry. 


Though the works for the regulation of the Danube at 
the Iron Gates have attracted the most attention, 
improvements of very considerable importance are also 
being effected on the first 90 miles of the river, starting 
from the point at which it enters Hungary. The works 
consist in the main of straightening the channel of the 
river, and confining its wanderings over the flat valley in 
which it lies here, by embankments of dry stone, giving 
between them a channel 1000 ft. wide. The most 
difficult part of the work has been at Jarfala; where 
the river formerly wandered through a number of shallow 
channels, giving rise to many islands, and affording 
only a long and tortuous passage for boats. Where 
possible the principal arm of the river has been made use 
of, the works consisting mainly in straightening and 
deepening it by means of stone embankments. These 
embankments consist simply of rough stone tipped in 
place, the banks being built up to a height of 10 ft. above 
low water. At some parts of the river it has, however, 
been impossible to make use of the main channel, and 
here many islands have been cut right through, affording 
an entirely new channel. The means adopted for excavat- 
ing these channels are of interest. Ordinary preps 
would have been difficult, on account of the roots of the 
trees with which the islands were covered. As, however, 
the islands in most cases were low-lying, it was deter- 
mined to make the river excavate its ownchannel. To 
this end the site of the proposed channel was first cleared 
of trees. The dykes were then carried across it, and 
finally all openings for the river through the dykes above 
the site were closed, forcing the water to flow over the 
path prepared for it, which it quickly excavated. The 
escaping waters charged with débris were allowed to flow 





The following Table appeared in the last report of the 


In one case, in which the ground lay too high for this 
treatment, a small channel 6 ft. 6 in. deep was first exca- 
vated in the ordinary way, after which the river was 
turned into this channel and completed the excavation. 





CaTALOGUES.—We have received from Messrs. John 
Burton and Co., engineers, of 19, Castle-street, Liverpool, 
a copy of the latest issue of their remarkably complete 
catalogue. This volume contains more than 600 large 
pages, and probably nearly 1000 engravings of different 
classes of machine, ranging from steam engines and 
boilers down to sewing machines for the boot trade. In 
short, the catalogue covers probably about three-quarters 
of the machinery trade, and is the more valuable to 
importers, in that full prices are appended in every case. 
—Mersre. ry and Goodall, Limited, of the 
West Grove Mill, Halifax, have also sent us a copy of 
their new catalogue, containing illustrated descriptions of 
most types of belting used for power transmission. Other 
kindred manufactures are also included, such as lathe 
pickers for looms, leather and rubber hose, &c. The 
volume concludes with a number of useful notes on belt- 
ing and mercantile law. 





Tue Mipianp Rariway at Leicester.—The Midland 
Railway Company is making slow progress with its new 
station at Leicester. The booking-hall and the parcel- 
office are completed, and are in effective operation, but 
the refreshment-room and the waiting-rooms are little 
better than shanties at present. The trains are worked 
with energy and regularity, and that, of course, is a great 
point ; but the advance which the station has made to- 
wards completion during the last twelve months has 
certainly been disappointing. The old station has been 
practically demolished; the ground which it occupied 
will be absorbed by the new station and its appurtenances, 
Times have greatly changed since the old station was 
erected. During the last half-century the Midland Rail- 
way has expanded from a small provincial concern into a 
great national enterprise, and Leicester has advanced 
from a town of about 50,000 inbabitants to a place with a 
population of 200,000, or thereabouts. 





Batu Srwace Disposat.—The Town Council of Bath 
have been considering the question of sewage disposal for 
some time, and have had a preliminary scheme under their 
consideration. At a meeting of the Town Council last 
Tuesday a report was presented from the special com- 
mittee appointed to deal with the subject. The committee 
reported that they had entered into provisional contracts 
with the owners of a site which might be suitable for 
chemical precipitation. They advised that the question 
referred to them by the council, as to the levels of the new 
intercepting sewers, should be referred to the expert as 
part of the whole matter referred tohim. The committee 
reported that they had considered the question of the 
appointment of an engineering expert, who should be 
asked to report upon the sewage disposal, and they 
thought an engineer should be appointed who was not 
interested in, or identified with, any particular system of 
sewage treatment. After considering the recommenda- 
tions of a large number of engineers, they recommended 
the council to engage the services of Mr. W. H. Kadford, 
of Nottingham, to furnish a report upon the whole sub- 
ject. In consequence of information afforded by Mr. 
Radford, the committee had sent a deputation to the 
Local Government Board offices, and had ascertained 
that if the sewage was treated chemically, land would 
have to be used for filtering the effluent before discharg- 
ing it intoa river. The Town Council approved the re- 
commendations of the committee, including the appoint- 
ment of the expert. It is expected that the sewage of 
Bath will have to be collected by means of intercepting 
sewers, and conveyed to one outfall for purification. The 
scheme has been estimated to cost between 70,000/. and 
80,0007. The population of the city is about 52,000. 





Tue JUNIOR ENGINEERING Socrery.—Last Saturday 
afternoon the members of this Society visited Wembley 
Park for the purpose of inspecting the Great Tower 
in course of construction there. The party, numbering 
upwards of 70, were shown over by Mr. W. Gilbert, the 
resident engineer to the contractors, Messrs. Heenan and 
Froude, and othergentlemen. Theerection has advanced 
to the first platform at an elevation of 150 ft., to which 
the members ascended by a cage capable of raising six at 
a time, and worked electrically. The method of building 
up the steelwork composing the four groups of inclined 
legs by aid of four electric cranes, one at each group, was 
explained. Each of these cranes, supplied with current 
from a central station, carries a 14 brake horse-power 
motor taking about 120 amperes at 105 volts, connected 
by gearing with a barrel 21 in. in diameter; a load of 
8 tons can be lifted at a speed of 20 ft. per minute. The 
total height of the tower will be 1150 ft., and the estimated 
total weight 7000 tons. The foundations consist of four 
groups of four separate concrete blocks, each group being 
placed at a corner of a square of 250-ft. sides. Four lifts 
are being provided to work vertically up the centre of the 
tower ; two will only ascend to the first platform, the other 
two travelling the entire height. Each lift will be driven 
by a separate winding engine situated immediately under 
the lift cages in a circular underground-level concrete 
chamber 55 ft. 8 in. in internal diameter. The wall for this 
has been put in by an annular trench, and the excavation 
of the centre part was going on at the time of the visit, 
two steam winches being employed for raising the square 
wood tips as they were filled by hand ; the men on this 
part of the work are now engaged night and day with a 
view of completing the chamber as speedily as possible, so 





into an arm of the river which it was intended to abandon. 


that the engines may be laid down. 
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VERTICAL OIL ENGINE AT THE CAMBRIDGE SHOW. 


CONSTRUCTED BY MESSRS. J. M. GROB AND CO., ENGINEERS, 
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At the trials of oil engines which took place under 
the auspices of the Danish Government in the spring 
of 1893, the engines of Messrs, J. M. Grob and Co., 
of Leipzig-Eutritzsch, took the highest position. The 
details of a typical form of these engines are shown 
above, The engine works on the Beau de Rochas 
cycle, and is one of those which have no igniting tube, 
the compression of the gases into the red-hot vapo- 
riser being sufficient to secure their ignition. This 
vaporiser is heated by a petroleum lamp, which 
itself needs a preliminary heating, before the engine 
is started, by a small spirit lamp. After that the 
petroleum lamp, which has no wick, burns with 
a blue flame and keeps the vaporiser at the requi- 
site temperature, The oil is injected into the vapo- 
riser by means of a pump (Fig 3); a is the feed- 
channel for the petroleum, If the piston be in its 
lowest position, petroleum enters through the channels 
cc of the piston into the chamber d of the pump. 
When the piston is eee upwards, the horizontal 
channel c is shifted above the upper sleeve i and cuts 
off the petroleum supply by disconnecting the inlet a 
and chamber d. By moving the piston further up- 
wards, the valve e opens, and an exactly measured quan- 
tity of petroleum is forced through the outlet pipe to the 
sprayer (Fig. 4). When the piston has reached its 
highest point, the valve e closes again by means of 
the spring f. The spring & pulls the piston downwards 
again till the movement of the latter is stopped by the 
collars. In this position the connection between a and 
d is re-established, and the chamber d is filled again 
through the channel cc. The amount of petroleum 
pumped depends on the length of the stroke of the 
piston 6. This can be regulated by the double nut x. 

The governor is connected with the rod p, and 
when the speed is too great, brings the rod which 
lifts the piston into such a position that the eccentric 
rod misses the nose qg, and <herefore does not act 
on the piston of the pump. To this end a rotating 
weight acts by centrifugal force against a spring, 
and if it overcomes the spring, the weight moves the 
short arm of a lever, the long arm of which operates 
the rod of the — pump, and stops the supply 
until the speed is moderated. By a —_ this 
spring the speed of the engine can be regulated within 
certain limits. 

Fig. 4 shows the upper end of the cylinder and the 
vaporiser. At the top is the air valve, held up to its 
seat by the spring / and the nuts m and k. 
supply is partly drawn through the passage d, and 
partly through the vaporiser ¢, The oil enters at a, 
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and is sprayed by the incoming air at the nozzle h. 
There are packings at f, c, and b. 

A fixed and a portable engine of this type are entered 
for the trials which are now taking place at Cambridge 
under the auspices of the Royal Agricultural Society 
of England. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 15, 1894. 

THE coal strike continues. An attempt is being 
made this week to start work in a number of mines 
in several States. The iron trade is dull, prices low, 
furnaces everywhere banked and mills closed. Those 
running find a ready demand for immediate delivery. 
The railway managers are preparing to place contracts 
for large requirements, including engines, cars, track 
equipment, and other supplies. No improvement is 
in sight, but the opinion is very generally entertained 
that by mid-August there will be a general resumption. 

Pig iron is 12.50 dols. at tide-water for No. 1, 
11,50 dols. for No. 2, and 10.50 dols. for forge. Steel 
billets nominally 20 dols, Steel rails 24 dols. Twenty 
regiments of militia have been under marching orders 
for 10 days in four States. The crisis of the coal 
strike will come when the miners discover that the 
operators can fill their places. 

The supply of crude and finished iron is gradually 
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declining, but buyers are simply postponing require- 
ments, which is an easy matter in the existing state of 
affairs. The Senate expects to complete its tariff 
work in two weeks, and the presumption is that the 
House will speedily concur, 
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ROYAL METEOROLOGICAL SOCIETY. 

THE closing meeting of this Society for the session was 
held on Wednesday, the 20th instant, at the Institution 
of Civil Engineers, Great George-street, Westminster, 
Mr. R. Inwards, F.R.A.S., President, in the chair. 

Mr. R. H. Scott, F.R.S., read a paper on ‘‘ Fogs Re- 
ported, with Strong Winds, during the 15 Years, 1876-90, 
in the British Isles.” Out of a total of 135 fogs, 108 were 
associated with cyclonic, and 27 with anti-cyclonic condi- 
tions. The majority of the fogs occurred with south- 
westerly winds, and with temperatures very close to the 
maximum for the day. 

Mr. R. H. Curtis, F.R. Mev. Soc., read a paper on 
** Some Characteristic Features of Gales and Strong Winds.” 
After calling attention to the unsatisfactory state of 
anemometry, and after describing the ‘‘bridled”’ anemo- 
meter at Holyhead, Mr. Curtis stated that the greatest 
force of an individual gust which he had met with was 
registered in December, 1891, and amounted to a rate of 
111 miles per hour, which, with the old factor, would be 
equivalent to a rate of about 160 miles per hour. Gusts 
at a rate from 90 to 100 miles per hour have many times 
been recorded, but the usual limit for gusts may 
be taken to equal about 80 miles per hour, which, on 
the old scale, would be equivalent to about 120 miles 
per hour. Gales and strong winds differ in charac- 
ter very much, and as the result of a prolonged 
study of their general features, as by the 
bridled anemometer, the author has been able to group 
them into three general classes. He then described 
those gales which are essentially squally in character, in 
which the gusts constitute the main feature of the gale. 
Tn an average gale the ordinary gusts follow each other at 
intervals of about 10 to 20 seconds, while the extreme gusts 
occur at the rate of about one per minute. Another class 
of gales are those in which the velocity of the wind is 
tolerably steady. In the third class are gales which 
appear to be made up of two series of rapidly succeeding 
squalls, the one series at a ee, low rate of 
velocity, the other at a much higher one, the wind force 
shifting rapidly and very frequently from one series to 
the other. Mr. Curtis also stated that on looking care- 
fully over the anemometer records he had not infrequently 
found, very distinctly marked, a prolonged pulsation in 
the wind force which recurs again and again with more 
or less regularity at intervals of perhaps twenty minutes 
or half-an-hour in some cases, and in others at longer 





intervals of about an hour, more or less, 
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HUNTERS FURNACE MOUTH DRILLING MACHINE. 
CONSTRUCTED BY MESSRS. HAWTHORNS AND CO., ENGINEERS, LEITH. 
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Tue drilling machine which we illustrate above has 
been devised by Mr. James Hunter, of 101, Ferry-road, 
Leith, and is constructed by Messrs. Hawthorns and 
Co., of Leith, for drilling the holes in the furnace mouths 
of marine boilers. It consists of a stout bar (Fig. 1), 
which extends across the furnace mouth, with its 
ends resting on the front plate of the boiler. Each end 
carries an adjustable block which bears against the 
top and bottom of the furnace, and when tightened up 
by screws, as shown in Fig. 2, fixes the machine firmly 
in place. The bracket carrying the drill spindles 
is provided with a turned shank fitting into a 
hole in the centre of the crossbar, in which it can be 
locked by a screw as shown in the figure. The shank 
of the bracket is further bored out to form a bearing 
for the shaft conveying power to the drill spindles, 
which it drives by bevel gearing as shown. The 
feed is obtained by a wormwheel which drives a 
pair of right and left-handed screws, feeding forward 
the drill spindles by the levers as shown. It will be 
noted that two holes are drilled at once. Even when 
the drills are not of the same length, the spindles can be 
so adjusted that they start together and work in 
unison. The range of feed is 4 in:, and the machine 
can be fixed to all furnaces of from 28 in. to 48 in. in 
diameter. The driving may be either by hand, for 
which a flywheel is provided, or by power, making 
use of the fast and loose pulleys shown in Fig. 2, or by 
coupling its shaft direct to the spindle of a horizontal 
drilling machine. The principal feature of the machine 
is, of course, the ease with which the furnace and 
flange can be drilled in place at the same time. 





INDUSTRIAL NOTES. 

Tue general statistics of employment, as officially 
given by the Labour Department of the Board of 
Trade, show that the condition of the labour market 
has undergone no general improvement. The returns 
for last month show a slight increase in the percentage 
of unemployed in the trade unions reporting. In the 
51 trade societies making returns there was an aggre- 
gate of 361,770 members, of whom 22,652 were un- 
employed, or 6.3 per cent. of the total, as compared 
with 6.1 per cent. in the month previous, for 45 
societies. The chart shows that an increase in the 
percentage of employed took place in April of this 
year, as compared with the end of June last year, 
though the upward curve is rather slower than it was 
then. The employment at 994 collieries, employing 
256,000 workpeople, gives the average number of days 
worked as 4.7 in May, 4.6 in April, and 4.7 in March, 
or under 43 days per week. But even this does not 
mean that the men worked the fall time at all the 
collieries even at that percentage. At the ironstone 
mines the average number of days worked has been 
5} days per week for the last three months. In the 
iron trade the total number employed is the same as 
last month, though three furnaces were blown out, 
while one was re-lit, a reduction of two in blast. In 
the steel trade there has been activity in certain 












































branches at Sheffield, in the Midlands, and in South 
Wales ; but in other districts the state of trade is not 
so satisfactory. In the engineering and metal trades 
generally business remains almost stationary, but with 
a slight upward tendency. The percentage of un- 
employed has fallen from 8.5 to 8.3 per cent, But in 
the shipbuilding trades the proportion remains at 13,3 
per cent., asin the two previous months. Some im- 
provement is observable, however, in some districts. 
There has been a falling off of employment in the 
building trades, but this has been mainly due to local 
disturbances arising from the hours of labour, wages, 
and working rules. The proportion out of work, how- 
ever, was only 3.3 per cent. The furnishing and 
wood-working trades also return about 3.3 per cent. as 
out of work. In the printing and book-binding trades 
there has been an increase of unemployed. The cloth- 
ing trades are well employed, and also the boot and 
shoe trades. In the textile industries trade is fairly 
good in cotton, quiet in woollen, worsted improved, 
the carpet trade good, hosery quiet, silk bad, and the 
lace trades depressed. 

In the carrying trades there is a substantial improve- 
ment, The number of seamen shipped at the principal 
ports shows an increase of 4.8 per cent. over the pre- 
vious month; the proportion was only about 1 per 
cent. less than at the same date last year. The supply 
of men was, on the whole, greater than the demand, but 
the competition for berths was less than it had been. 
The fishing industry was fairly good, except at Yar- 
mouth, Ramsgate, Plymouth, and St. Ives. Dock and 
riverside labour in London has been busier, more being 
employed than in the previous month, or in the cor- 
responding month of last year. In Liverpool employ- 
ment is described as moderate, at Hull and other im- 
portant ports as fair. The average number of men 
employed at the London Docks was 6941, as compared 
with 6013 in the same month last year, the increase 
being 928, average for the four weeks. The fruit 
trade in Thames-street is brisk, and work is very fair 
on the wharves on the north side of the Thames, 
especially at Wapping, the coasting trade being on the 
increase. The wool trade has been busy, men being 
drafted from the tea warehouses and elsewhere to the 
London Docks. Employment has been fairly good 
at the East and West India Docks, and at Millwall 
very busy. Grain elevators are coming into use, and 
their use is creating some anxiety in labour quarters. 
At the Albert Docks work has fallen off; at the 
Victoria Docks it is steady ; and at the Commercial 
Docks it has been more plentiful than last year. Coal 
porters, winchmen, and others are rather slack ; but 
the watermen and lightermen report some improve- 
ment. Generally speaking, the several classes of 
what is termed unskilled labour have been busier than 
for some time past, and labourers in the building 
trades have been able in some instances to get better 
wages. 





The labour market continued to be disturbed during 





the month, as in the previous month, even to an 
increased extent. The total number of fresh disputes 
reported was 118, as compared with 87 in the same 
month of last year, and with 113 in the month pre- 
vious. Fortunately, many of the disputes were on a 
small scale, and some of short duration. Of the total 
number, 33 took place in the building trades, 26 in 
the mining industries, 13 in the shipbuilding trades, 
12 in the textile trades, 11 in the engineering and 
metal trades, 9 in the clothing trades, and four in con 
nection with seafaring, dock, and riverside labour. 
The other 10 were miscellaneous in their character. 
In 85 of the disputes some 55,130 persons were 
affected; in 23 some 1800 persons were affected ; 
besides which 31 disputes which began in the month 
previous, affecting 3500 persons, continued. But of 
21 other disputes left over, 17 were settled, affect- 
ing 1725 persons. Among the disputes of the month 
was the temporary stoppage of pits in Scotland 
over a reduction in wages, in which 35,000 Scottish 
miners were involved, and the strike of the London 
cabmen, 7000 of whom were affected. The strike of 
the ironmoulders and pattern-makers, on the north- 
east coast, extended to the ship joiners and sawyers, 
and has affected the industries of the whole dis- 
trict, causing the suspension of a large number of 
men not directly connected with the dispute. 





The changes in wages and the hours of labour were 
numerous during the month, the total being 106, of 
which 82 were changes in wages and 24 reductions in 
working hours. In 51 cases, affecting some 12,000 
workpeople, the changes increased the wages, but in 
27 cases there were reductions, affecting over 174,000 
persons. In the latter number are the miners of South 
Wales and of Scotland, otherwise the reductions did 
not affect more, if so many, as the advances in the 
rates of wages. The approximate number of work- 
people whose hours were reduced was about 3700. 
The causes of dispute in the building trades were 
various. In 20 cases the cause was a demand for an 
advance in wages, or a reduction of working hours, or 
both, in most of which, though not in all, the men 
were successful. In two or three cases the dispute 
was as to the ‘‘importation of ready dressed stone.” 
In three or four cases the men struck against non- 
unionists. In one or two cases the dispute was over 
working rules and walking time. The wages of brick- 
layers, Masons, plasterers, carpenters and joiners, 
painters, slaters, and builders’ labourers were ad- 
vanced in 32 instances; in no case did they or any of 
them suffer a reduction. There was also a decrease of 
working hours for carpenters and joiners, plumbers, 
plasterers, painters, slaters, and labourers, in 11 dif- 
ferent places, in most of which the reductions will 
doubtless be extended to other branches. Advances in 
wages were given in one case to engineers, to the iron- 
workers in the north of England, the steel-dressers in 
Durhan, nailworkers at Dudley, the ironfounders and 
spindle-makers of Glasgow. The hours of labour were 
reduced at Stockport to some of the engineers. Wages 
were advanced to men in the clothing trades and boot 
and shoe trades in eight places ; in the textile trades 
at four places; to the rivet-heaters at Blyth, and to 
some coal-hewers near Halifax. Reductions in wages 
were chiefly in the mining districts of Scotland, South 
Wales, and Monmouth, and in parts of Somerset, and 
Cumberland. In the Barrow steelworkers, Halifax 
boilermakers, and nailmakers of Stafford and Wor- 
cester there were also reductions ; the latter involved 
a reduction of 10 per cent. to 5000 or 6000 workers. 
The seafaring trades suffered reductions at the ports 
of London and Swansea; some factory workers at 
Blackburn from 5 to 7 per cent., and some wood- 
workers at Worksop. On the whole, the changes have 
been in favour of the men in matters of wages and 
working hours, especially considering the slow pace 
at which trade improves, and the low prices ruling in 
almost every department of manufacturing industry. 





The condition of the engineering trades throughout 
Lancashire is somewhat better in some departments, 
but there are general complaints of slackness in most 
districts. It is only in pees cases that any 
material weight of new work is coming forward, 
Machine tool-makers here and there are fairly busy on 
special work ; in the locomotive branches rather more 
work is being given out; boilermakers are moving 
slowly, and machinists are fairly well employed in 
certain cases on special work. But taking the general 
run of the engineering trades all at they con- 
tinue to be only indifferently employed, and there 
appears to be no appreciable improvement as regards 
the outlook for the future. Taking the districts 
separately, the Labour Correspondents to the Board of 
Trade report as follows: In the Manchester district 
nearly all branches of engineering and the iron and 
metal trades are bad, with the exception of the brass- 
founders, who report trade to be moderate, but the 
braziers and sheet metal workers describe trade as bad. 
Suspensions during the recent holidays, and for the 
opening of the ship canal, were for a longer period than 
usual when trade is at all active, In the Oldham and 
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Bolton districts themakersof cotton-spinning machinery 
are well employed, but in most other branches the best 
that can be said is that employment is steady. The 
dulness which characterises the staple trades of the 
district has a corresponding influence on the engineer- 
ing and the iron trades oy, In the Liverpool 
district engineering and shipbui ne es quiet, 
but there is more activity among boilermakers and 
ironworkers. The finished iron trade manifests no im- 
rovement ; only a limited amount of work is coming 
orward, the forges for the most part doing barely 
half time, The steel trade is not quite so bad, but 
only a very low business is doing. Steel boiler-plates, 
however, have been stiffening in price. 

Reports from the Wolverhampton district continue 
to be fairly satisfactory, as compared with other dis- 
tricts. A fair amount of new orders have been dis- 
tributed for various classes of manufactured iron to 
supply early wants. Specifications for completing old 
contracts come in pretty regularly, so that the mills 
and forges will be in steady operation up to the end of 
the quarter. Mails recently have brought some good 
orders for galvanised iron, thus causing a demand for 
common sheets. Home business has also been fairly 
good ; in several branches the output during the cur- 
rent month will exceed that of the month previous. 
The demand continues for medium and common bars, 
hoops, and sectional iron, while rods and strip are in 
good request. There is also an increased inquiry for 
the better qualities of iron, prices being fully main- 
tained. Steel manufacturers continue to book heavy 
orders for plates, angles, and bars. The pig-iron 
makers are busy, at current rates, for prompt de- 
livery. The Labour Correspondent states that the 
steel trades are busy, all classes of steelworkers being 
well employed. Puddlers and mill rollers are mode- 
rately employed. Constructive machinists and engi- 
neers show less activity, but this is mainly felt in 
less overtime being worked. Heavy iron founders are 
tolerably busy, but the toolmakers and machinists 
report that trade is less busy. The same is reported 
of bridge and girder constructors, and gasholder 
erectors. The operatives at the various railway in- 
dustries are, however, fully employed. The iron 
door and safe makers, on the contrary, are rather 
slack. In the hardware trades there is depression in 
the wrought nail trades, a reduction in wages having 
taken place. The nut and bolt makers, gun lock filers, 
lock and key smiths, and spring-trap makers are short 
of work. Slackness is also reported in the rivet, 
tube, iron and tin plate, brass and copper, file, anvil, 
steel-toy, cut-nail, and lock trades. The cycle trades 
still work overtime. The chain trade is slack, but 
the edge-tool makers and railway wagon builders are 
fairly busy. Enamellers, galvanisers, japanners, and 
wire workers show some improvement, but the elec- 
trical branches manifest some decline. The makers of 
builders’ and coachbuilders’ ironmongery and railway 
fittings are fairly active, and a number of smaller 
local industries are steadily employed. On the whole, 
the trade of the district compares favourably with that 
of other districts engaged in similar industries, and, 
generally, the outlook is not discouraging. The 
absence of disputes is another reassuring feature, 
especially in view of the dislocations which are 
threatened in other quarters. 


The state of trade in the engineering branches, as 
disclosed in the Amalgamated Society’s report, shows a 
slight decrease in the number of unemployed, but only 
to the extent of 130 on donation, The total number of 
members was 74,593, of whom 5969 were on donation, 
1693 on sick benefit, and 2431 on superannuation allow- 
ance ; total on the funds, 10,093, requiring 4162/., or 
about 1s. 44d. per member per week. Exclusive of 
donation, only 238/. was spent on dispute benefit out 
of the contingent fund. The increase in the number 
of superannuated members still causes some anxiety, 
for no fewer than 38 were added to the list last month, 
as permanent recipients of this allowance, Another 
engineering firm have conceded the eight hours, 
namely, Messrs. Lever Brothers, of Port Sunlight, 
near Liverpool. In deference to the wishes of several 
branches, the council are again taking the votes of the 
members on the question whether they are in favour 
of voluntary trade union effort or legal enactment to 
secure the eight-hoursday. Three years ago, when the 
vote was taken, the majority \vas against legal enact- 
ment; now it is thought that the vote will be in 
favour of it. The report states that there are three 
or four disputes on hand, at Glasgow, Merthyr, and 
Hebden Bridge, and a partial strike at the Leeds 
Steel Works. 


The report of the Boilermakers and Iron and Steel 
Ship Builders for June is hopeful as to the future, but 
the returns to hand show no actual improvement in 
the state of trade, as measured by employment. But 
the report states that the volume of our trade is 
increasing, as shown in the railway returns, and the 
upward tendency in freights for shipping. The 





continuance of the dispute on the north-east coast 
is deplored. The total number on the funds of 
all classes was 6598, as against 6634 last month. 
There is a slight decrease under all the heads except 
donation, the number on which has increased by 22. 
The percentage of unemployed is still 13.2; the 
expenditure for the month was 5253/. 13s. 9d. 
Holders-up are cautioned against leaving their work 
unfinished, to the inconvenience of employers, and 
loss of wages to the riveters. It seems that some of 
the officers of the union have been assaulted, and 
others abused in violent language, by a few of the 
members, for doing their duty loyally. The offenders 
have been fined 5/. each, and suspended from all 
benefits for a year. If the fines are not paid in 
three months, they are to be expelled. ‘‘Coarse words 
and hard knocks, which are the ruffian’s methods of 
payment,” are ‘‘to be put down with a strong hand.” 
A form of return as to the number of apprentices is 
given, showing the average number for five years, and 
the number in proportion to men which each firm can 
have under the rules agreed upon. 


The great cab strike is over, but considerable fric- 
tion was felt even after the Home Secretary’s award. 
The award fixes, in considerable detail, the prices at 
various times, and in varying circumstances, and it is 
to be hoped that we have heard the last, for some 
time to come, of the dispute. 


The patternmakers are complaining that the ‘‘ fair 
wages clause” is not adhered to in their case; that 
several firms which undertook Government contracts 
did not pay fair wages ; and they call upon the Govern- 
ment to cancel the contracts with all firms which do 
not carry out the resolution of the House of Commons. 
It is difficult to know how and to what extent the fair 
wages clause is inserted in all contracts ; but there are 
no doubt cases in which contracts are running where, 
perhaps, the fair wages clause is not applied. The 
tendency is to rush things sometimes rather prema- 
turely, but of course the resolution of the House of 
Commons must be adhered to, or the matter will come 
up on the Estimates. Members are being used as 
trade union officials to force up wages to an extent 
which is beginning to be felt irksome, and many shirk 
interviews now which by speeches they prompted. 


The difficulties in the coal trade seem to be nearing 
a crisis. The executive of the federation, it is re- 
ported, have refused to respond to the invitation to 
the meeting of the conciliation board, on the ground 
that the notice to discuss an alteration in wages does 
not comply with the conditions laid down, in not stat- 
ing specifically what the object of the meeting is, 
The failure to meet the coalowners will not get over 
the difficulty, but it may precipitate a dispute. 
Prudence and patience will be useful just now. 

The Scotch ants is also verging towards the acute 
stage. The notices have been tendered, but in a few 
cases the coalowners contend that the proper formal 
notice has not been given, in which cases the men 
may have to work on some days after the date of the 
strike. The federation have decided upon a six- 
penny levy, to be paid by the Scotch miners at 
work. The levy is due for the 23rd. When the strike 
has taken place, federation men will be sent into the 
districts to hold meetings, and dispense the strike pay. 
The officials will soon have their hands full in Eng- 
land and Scotland at this rate. It is said that the 
iron and steel works will be closed if the miners 
strike. 

The latest rumour is that the English coalowners 
will back up and support the Scotch coalowners, by 
sending supplies of coal, or by insisting upon a reduc- 
tion in the English coalfields. This will hasten the 
crisis, and possible greatly dislocate trade generally. 

The Derbyshire mineowners have demanded a 10 per 
cent. reduction in wages, which the agents say they 
are not entitled to, and they assert that Lord Shand 
would not, on the evidence presented, accede to such 
a reduction. But the decision of the conference is that 
the matter shall not come before the board, if it means 
anything at all. 

In Northumberland the conciliation board is about 
completed. The result will be that no dispute will 
arise there, for the rules provide for a long period of 
notice on either side. In any case it is to be hoped that 
the threatened dispute in the coal trade may be averted, 
or, if that be not possible, that it will be restricted in 
its operation. 





BOILER EXPLOSION AT HUDDERSFIELD. 

A FORMAL investigation by the Board of Trade under 
the provisions of the Boiler Explosions Acts, 1882 and 
1890, has been held at the Town Hall, Huddersfield, 
relative to the circumstances attending the explosion of a 
boiler which occurred on Friday, April 27, at a colliery in 

rocess of sinking at Kilner Bank, Huddersfield, by 

essrs. Read, Holliday, and Sons, Limited, manufactur- 
ing chemists. The Commissioners were Mr. Howard 
Smith, barrister-at-law, and Mr. Alexander Gray, con- 
sulting engineer, Mr, Gough conducted the case for the 





Board of Trade, and Mr. Charles Mills, solicitor, a red 
for Messrs. Read, Holliday, and Sons, and for Mr. Turner, 
their engineer. 

The boiler was of the vertical internally fired class, and, 
as will be seen from the evidence, had just been purchased 
second-hand. It was situated on the side of a bill in close 

roximity to the pit shaft, at a height of 40 ft. from the 
evel of the ground. It gave way in the firebox, and was 
lifted from its seat and projected by the force of the ex- 
— to a distance of about 50 yards into the River 

olne, which flows in the locality. The fireman was 
severely scalded, but no other person was injured. The 
explosion was due to the corroded condition of the fire- 
box, the plates having been wasted from their original 
thickness of # in. to 4 in. in parts. This could easily have 
been detected by a careful examination. 

Mr. Gough, in opening the proceedings, laid before the 
Commissioners a full description and history of the boiler, 
and narrated the circumstances attending the explosion. 
He also dealt with the question of the general and special 
rules under which the colliery was worked, and the steps 
taken in the management and maintenance of the boiler ; 
after which he called various witnesses, the general tenour 
of their evidence being as follows: 

Mr. Joseph North, formerly in business in Hudders- 
field as a joiner and builder, said that about the year 
1873 he purchased a second-hand boiler, which was stated 
to be nearly new, from the Turnbridge Boiler Company, 
who had bought it from a firm for whom it had ccigtaally 
been made, by Mr. Pollit, of Bolton. He used it for driving 
a circular saw, and worked it at a pressure of from 40 lb. 
to 65 lb. on the square inch. During the time he had 
possession of the boiler he never had it examined by any 
practical person, and it never showed signs of weak- 
ness. He had some hand-holes cut in the external shell 
so that the boiler could be cleaned out. He used it for 
about 17 years, until he gave 4 business. He gave 621, 
for it originally, and when he left the premises the land- 
lord, Sir J. W. Ramsden, Bart., through his agent, 
allowed him 20/. for it. 

Mr. Horder, assistant agent to Sir J. W. Ramsden, 
deposed to allowing the last witness 20/. for the boiler as 
— and to subsequently selling it to a Mr. Mellor 

or 91, 

Alfred Mellor, blacksmith, Mold Green, said he pur- 
chased the boiler for 9/. on July 13, 1893. He then re- 
sold it, with another old boiler he had on hand, and gave 
21. in the bargain, to Messrs. Latham and Clements, 
boilermakers, Turnbridge, who gave him in return 
another boiler at the price of 141. 

Mr. Thomas Latham, boilermaker, said he bought the 
boiler from the last witness. He then had it cleaned out, 
and went inside it and tested the plates with a hammer 
and found them in very good condition. He also applied 
the hydraulic test up to 130]b. pressure. He had had 
about 38 years’ experience in the examination of boilers. 
The firebox was not deteriorated at all, and if he had 
found it defective he would have taken it out. He did 
not know anything about the age of the boiler, but Mr. 
Mellor told him it worked at 60lb. Witness let the 
boiler out on hire to Messrs. Read, Holliday, and Sons, 
and told them it would work at 601b., and that it had 
been tested to 130 lb. He gauged the edges of the plates 
before the test, and found they were @ in. thick. During 
the test he measured the firebox and found it in perfect 
shape. Messrs. Holliday used the boiler three weeks and 
then returned it, after which he made another examina- 
tion, and as it had a flat crown which he did not like, 
he thought gusset stays would improve it, and, there- 
fore, put in four, equally divided round thecrown. He 
again examined the firebox with the hammer, and applied 
a water test of 130 lb., but the test did not cause any 
bulging of the crown, which he measured while under 
— but he did not measure the firebox. After this 

e sold the boiler to Messrs. Holliday for 15/., telling 
their engineer to work it at 60 lb., but that it might be 
worked up to 801lb. He had seen the boiler since it burst, 
and thought the cause of the explosion was the sticking of 
the safety valve, thus producing over-pressure. He 
examined the firebox and found that it varied in thick- 
ness from } in. to} in. at the thinnest parts. He had 
never made any calculations as to what pressure a plate 
4 in. thick would bear. He should think the deteriora- 
tion did not extend more than 3 in., and that he would 
be very likely to miss the defect in sounding by a 
hammer. 

By Mr. Mills: He believed that by no examination 
could the weak places have been found, except by rye | 
holes, and even then holes might have been drilled al 
over the boiler before finding the thin plate. 

By Mr. Howard Smith: A boiler } in. thick could not 
be safely worked at 80 lb. pressure, but 2 in. was the mea- 
surement he took of the plates generally. He knew it 
was not always the fact that a plate deteriorated at the 
edge, and that was why he sounded with a hammer, 
thinking such a test was as good as any. Some of the 
plates in the firebox were now in. thick in parts, and he 
should think that more than half the boiler was that 
thickness. 

Mr. Thomas Holliday, managing director of the firm of 
Messrs. Read, Holliday, and Sons, Limited, said that 
Kilner Bank Colliery was owned by his company. They 
began sinking for coal six months ago, and under the 
special rules for collieries then adopted, a manager was 
appointed, and Mr. Turner, their engineer, was engaged 
as enginewright, he having had a great deal of — 
The boiler was originally hired for pumping, but they 
afterwards purchased it for 15/. from Mr. Latham. 
Witness gave no instructions to Turner to examine the 
boiler, but asked him if it was good enough for the pur- 
pose before giving the order. The negotiations were 
carried on by Turner and Mr, Latham, and witness had 
no verkal dealings with respect thereto, but left it to 
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Turner to satisfy himself that the boiler was suitable for 
the pressure for which it was required. 

Samuel Turner, engineer in the employ of Messrs. 
Read, Holliday, and Sons, deposed to having served his 
time in an engine fitters’ shop and to being acquainted 
with engines and boilers all his life since then. He made 
no examination of the boiler, but Mr. Latham said it 
might work at 60 lb. or 65 1b. pressure. After the stays 
had keon applied he bought the boiler for Messrs. Holliday, 
but did not see it tested. He fixed the load on the safety 
valve to blow off at 60 lb. by the gauge, but the boiler was 
never worked above 50 lb. He made no calculations as to 
the safe working pressure. The boiler was continuously 
worked from about the middle of February last for pump- 
ing purposes, and had been cleaned twice since that time. 
There was nothing about the safety valve that was likely 
to make it stick, but he never lifted the valve after he had 
set it. Since the explosion he had found that the plates 
were from } in. to , in. thick, and that for a distance of 
3 in, or 4 in. square near the furnace door they were only 
din. thick. The thickness varied all round the firebox. 
The deterioration was chiefly on the fire side, but there 
was some corrosion on the water side, with a little pitting 
running towards the part where the thickness was only 
34 in. River water, which was very good for boilers, was 
used. He had no idea as to the cause of the explosion, 
excepting that the plates were thin. 

By Mr. Mills: He bad never had any complaint as to 
the safety valve. The boiler was fed by an injector that 
never failed. 

By Mr. Howard Smith: He did not see the boiler 
tested, but he believed Mr. Latham, because it had pre- 
viously been working up to 60 lb, for pile-driving. He 
did not think he had properly done his duty in not seeing 
the boiler tested ; he ought to have done so, and to have 
made an examination and taken gaugings. 

By Mr. Mills: If he had had any doubt about the 
boiler he would have drilled a hole, but he trusted to Mr. 
Latham’s word, he being an experienced boilermaker. 

By Mr. Howard Smith: He did not take any trouble 
to ascertain how old the boiler was. 

Thomas Lumb, fireman and engine-driver in the employ 
of Messrs. Read, Holliday, and Sons, said it was his prac- 
tice to lift the safety valve to see if it was allright, and the 
last time he did so was when he went on duty on April 26. 
He was scalded on the face and arm by the explosion. 
jan boiler had never been short of water while he looked 
after it. 

By Mr. Mills: So far as he knew, the boiler and fittings 
were in good working order. 

Mr. Holliday, recalled, and examined by Mr. Howard 
Smith, said he thought it would be right to take the 
boilermaker’s word as to the safe condition of the boiler, 
and therefore gave his engineer no instructions as to 
examinations, 

Mr. David Dixon-Dixon, engineer surveyor to the 
Board of Trade, gave a report as to the result of his 
examination of the exploded boiler. The firebox had first 
given way near the flange of the neck-piece, and then 
the fracture had extended about half-way round the 
box. The lower portion was deteriorated by corrosion, 
mostly on the water side. He found the thickness of 
the fractured parts varied from } in. down to 4 in, 
and the extent of the thinnest part was about 10 in. 
on the neck- piece. The collapsing pressure of the 
firebox, as originally constructed, would be from 180 lb. 
to 200 lb., but as at the point of fracture the plate 
was only } in. thick, the boiler ought not to have 
been worked at more than 10 lb. or 12 lb. pressure. A 
competent person would have had no difficulty in dis- 
covering the defective condition of the boiler, because 
there wasample room to get inside and apply the hammer 
test. It was easy to ascertain when a plate was worn 
down to, say, ,’, in. thick by the tone emitted from the 
stroke of the hammer. He himself could gauge almost 
to , in. by placing the finger close to the spot ham- 
mered. : 

By Mr. Mills’: An hydraulic test could not always be 
relied on. It was certainly a proper test to make, but the 
test as to the thickness of the plates should be made in 
the first instance, or rupture might ensue during the 
hydraulic test. 

Mr. Howard Smith: Or, worse than that, you might 
strain the boiler, and thus cause it to explode afterwards 
when in use. 

Witness, in reply to further questions by Mr. Mills, 
said he should not have been satisfied with the hammer 
test and the hydraulic test, but would have drilled the 
plates. Assuming a proper hammer test was applied, he 
thought it was absolutely impossible to miss a space of 
3 > -— as in the present case, the thickness was 
only 4 in. 

By Mr. Howard Smith: A competent person would 
take particular pains to examine every part of the fire- 
box, including the neck portion. 

By Mr. Mills: He did not think the buyer of an old 
boiler should take the responsibility of working it on the 
— of the person who sold it, but should test it for him- 
self. 

This concluded the examination of witnesses, and Mr. 
Gough then submitted the following questions for the 
consideration of the Court: 

1. Whether a proper and sufficient examination of the 
boiler was made by Mr. Thomas Latham before he sold 
it to Messrs. Read, Holliday, and Sons, and did Mr. 
Litham give them any guarantee as to its safe working 
condition at the pressure for which it was required to be 
worked ? 

2. Did Mr. Thomas Holliday cause the boiler to be pro- 
perly examined before it was purchased, and did he take 
any measures to ascertain the pressure at which the boiler 
could be safely worked ? . 

3, Was the boiler properly and sufficiently examined by 








Mr. Samuel Turner? Did he take any measures to ascer- 
tain the pressure at which it could safely be worked, and 
was he justified in loading the safety valve to blow off 
at a pressure of 60 lb. ? 

4. Did Messrs. Read, Holliday, and Sons take proper 
measures to insure that the boiler was being worked under 
safe conditions ? 

5. What was the cause of the explosion ? 

6. Whether blame attaches to Mr. Thomas Latham, 
Mr. Thomas Holliday, Mr. Samuel Turner, and Messrs. 
Read, Holliday, and g ns, all, or either of them? 

Mr. Howard Smith inquired of Mr. Latham if he 
wished to make any remark on the evidence as to whether 
he was to blame. In reply Mr. Latham said he made a 
proper examination as far as he could, and he did not 
think that blame lay with him. 

Mr. Howard Smith: That may be, but address your- 
self to the facts, and convince us whether or not blame 
rests on you. 

Mr. Latham said he tested the boiler to 130 lb. pres- 
sure three times in succession, and, as far as his ideas 
went, thought it was capable of working at 60lb. That 
was all he could say. 

On behalf of Mr. Holliday, Mr. Mills submitted that 
his client had done everything that a person in his posi- 
tion could really be required todo. He satisfied himself 
by Mr. Latham’s assurance that the boiler had been 
properly tested, and that it might be worked up to 80 lb. 
pressure. Mr. Dixon had said that the tests which were 
made were the right tests to make, and he (Mr. Mills) urged 
that if these tests were not properly applied, no responsi- 
bility with regard thereto rested with the purchaser. It 
was a novel doctrine under such circumstances to throw 
the responsibility upon the purchaser, because a gentleman 
might buy a new boiler to do certain work which he speci- 
fied, and it might be stated that it could be worked up to 
a certain pressure, and if an explosion occurred, was he 
to be held responsible, and was the responsibility shifted 
from the boilermaker to the purchaser? 

Mr. Howard Smith replied that it was so in law. 

Mr. Mills contended that the purchaser was no more 
responsible to test the boiler when he had purchased it off 
a maker than a person would be when he purchased a ary 
off a gunmaker, and in using it it had exploded. He failed 
therefore, to see how it could be said that Messrs. 
Read, Holliday, and Sons had been guilty of any negli- 
gence in failing to have tests applied to the boilor them- 
selves to see if it could be used safely after they had the 
assurance of Mr. Latham, who sold it. 

Mr. Howard Smith remarked that it was a pity that 
Mr. Turner, the firm’s engineer, had not examined the 
boiler for himself. Indeed, Mr. Turner admitted that he 
ought to have done so. 

Mr. Mills replied that if Turner made that admission he 
made an admission against himself that he was not bound 
to do, and a responsibility must not be thrown upon him 
which the law did not cast upon him. The boiler was 
being worked at 50 lb., which was under the pressure at 
which Mr. Latham said it could be worked, and if that 
was negligence he did not know what negligence was. 

Mr. Howard Smith: Iam afraid that the judges do 
not know, for I have been in court and heard them ruling 
one way one day, and another way another day. 

Mr. Mills said he was sure that no judge would say 
that in this case there was negligence. If he(Mr. Mills 
were appearing for Mr. Latham, he should say that there 
was no negligence on his part, for he applied the usual 
tests to the boiler. It was to his interest to apply those 
tests honestly and properly, and he ran great risk as to 
liability at law for the consequences if he did not apply 
them properly. 

After the Commissioners had deliberated in private, 
Mr. Howard Smith gave judgment. He reviewed the 
evidence at some length, and said that the explosion was 
undoubtedly due to the corroded condition of the fire- 
box. The examination made by Mr. Latham was a per- 
functory one inthe opinion of the court ; he was to blame, 
and must pay 10/. to the Board of Trade towards the 
costs of the investigation. With regard to Mr. Holliday, 
the managing director of the firm, they held that he was 

not to blame personally, but the company were to blame 
for the negligence of Mr. Turner, their enginewright, 
in not himself examining the boiler and ascertaining its 
condition before setting it to work with the safety valve 
loaded to 601b. Mr. Turner admitted he ought not to 
have entirely trusted to the representations of Mr. Latham. 
The Commissioners held that whatever justification there 
might be for trusting to the representations of a seller in 
the case of a new boiler, there was not any in the present 
instance, the boiler being old and second-hand. Under 
these circumstances, Messrs. Read, Holliday, and Sons 
were to blame for the negligence of their servant, and the 
Court ordered them to pay 301. towards the costs of the 
investigation. It had transpired in the course of the 
inquiry that the boiler was used for about 20 years by a 
joiner and builder without being once inspected by a com- 
petent engineer, the user remarking that ‘‘so long as it 
did not leak he saw no reason for making a thorough 
examination.” This idea concerning boilers the Com- 
missioners characterised as a popular delusion. Reference 
was also made by Mr. Howard Smith as to what in the 
opinion of the Court was a defect in the colliery rules— 
rules common to the district and —— by the Home 
Secretary. Those rules provided for the cleaning and 
repair of boilers and the reporting of any defect, but did 
not specifically provide that it was the duty of any person 
to make a special examination. The Court expressed the 
opinion that the duty of pore examining boilers should 
bes cast on some person, and that that person should be 
named, and further that it should be the duty of the 
manager to see that such a person was appointed, and 
that his duties were properly carried out. f 
Referring to the finding of the Court, Mr. Holliday 
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said it would be impossible for any one to carry on busi- 
ness if he did not accept the word of the manufacturer 
from whom he purchased goods. 

Mr. Howard Smith, in reply, pointed out that this 
boiler was not purchased on the word of the maker, and 
Mr. Gray, his colleague, who was more conversant with 
boilers than he himself, had arrived at the definite con- 
clusion that the defects in the boiler which had caused 
the explosion might easily have been discovered. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on June 8, 
1894, Professor A. W. Riicker, F.R.S., President, in the 
chair, Professor Ramsay, in opening the discussion on 
“* Experiments on the Relations of Pressure, Volume, and 
Temperature of Rarefied Gases,” by Mr. E. C. C. Baly 
and himself, recapitulated the chief points in the paper. 
Siljestrém in 1873, and Mandeléef in 1875, he said, had 
both found that gases become less compressible than 
Boyle’s law would give, as rarefaction proceeds. Asnagat 
in 1883 examined the subject, and concluded it was im- 
possible to make measurements sufficiently accurate to 
decide the question one way or the other. In 1886 Bohr 
tenn Sosa the compressibility of oxygen, and found its 
behaviour abnormal about 0.7 millimetre pressure. Van 
der Wen’s experiments (1889) led him to conclusions 
opposite to those of Siljestrém and Mandeléef, and those 
of Melander (1892) gave support to Van der Wen’s 
results. To decide the question at issue, the authors took 
up the subject, and their results confirm the conclusions 
of Siljestrom and. Mandeléef. They also prove that 
oxygen behaves abnormally about 0.75 millimetre, as 
found by Bohr. 

Professor Perry said some of the terms used in the 
paper required alteration. The word “elasticity” was 
employed in several senses; sometimes being used to 
denote ‘‘p v,” the product of pressure and volume, whilst 
at others its ordinary meaning was intended. e did 
not quite understand the connection between p v and the 
thermal expansion, to which the authors refer at the end 
of their paper. Taking Otswald’s equation for gases 
(p + a) v = Rt, he proceeded to show that the coefficient 


» | of expansion would be constant, whether p v was constant 


or not. 

Dr. Burton said he had been accustomed to think as 
pressure was reduced gases approached the simple or 
** perfect ’ state. It was very desirable that similar ex- 
periments be made on other gases to ascertain if any gave 
constant coefficients of expansion. He failed to see why 
the internal energy should increase as the pressure de- 
creases, unless, under these conditions, energy travels 
more by radiation than by conduction or convection. 

The Fenident, speaking of the adhesion of gases to the 
surface of glass, Anema | experiments on the effects pro- 
duced by varying the ratio of the surface to the volume 
of the gas. Oa the subject of distribution of energy, he 
was inclined to agree with Dr. Burton’s view rather than 
with the author’s suggestion. One would not be led by 
@ priori reasoning to expect that the internal energy 
would increase with decrease of pressure, 

Professor Ramsay, in reply, said that in the experi- 
ments on oxygen at about 0.75 millimetre pressure, the 
greater part of the gas was sometimes found in one 
McLeod gauge and sometimes in the other. Only after 
standing 78 the did the quantities trapped in the two 
gauges become equal. The only explanation they could 
think of was that the temperatures of the gauges might 
not have been absolutely the same. Speaking of the 
suggested increase of internal energy with decrease of 
pressure, he said Professor Dewar’s experiments tend to 
show that there was little conduction through vacuous 


spaces. 

The President thought Dr. Bottomley’s researches had 
shown that radiation also falls off rapidly as the pressures 
become very small. 

Owing to the absence of Captain Abney, the ‘‘ Zxhibi- 
tion of Photographs of Flames,” which had been announced, 
was postponed. A paper on ‘“‘ The Isothermals of Ether” 
was son by Mr. Rose Innes. Teking the important 
linear law p = b T—a connecting the pressure and tem- 
perature of substances (liquid and gaseous) at constant 
volume, given by Ramsay and Young (Philosophical 
Magazine, vol. xxiii., page 436), and pom Ah mine con- 
firmed by Asnagat and Tait, the author has endeavoured 
to express the constants b and a in terms of the volume v. 
Using the results of Ramsay and Young’s experiments 
on ether, because they extended over a large range of 
volume (1.9 to 300), the following formule were found to 
give the best approximation, viz.: 


b = 751.9 23,300,000 
v—0.9173 v9 v2+11.05 v8 


Tables and curves accompany the paper showing that 
for volumes between 6 and 300 the agreement of calcu- 
lated and observed values of p do not differ more than can 
be accounted for by errors of experiments. For volumes 
less than 5 the formula for p gives numbers quite wrong. 
In searching for a physical basis for the expressions for 
b and a, the author puts / for v in the above formule, 
1 being the side of a cube whose volume is v. The expres- 
sion for p then becomes 
RT A 
B-c2 +k a 


Writing the coefficient of T in the form R. 1. the 
-¢ 


and a= 





p= 


B 
author goes on to show that this form might be expected 
if the molecules bad finite dimensions, for the number of 
impacts on the faces of a cube would be increased in the 


ratio ic ? where c is a quantity depending on the size of 
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the molecules. Ingenious arguments suggested by Van 
der Waal’s remark that his formula must not be pushed 
beyond the — where the actual volume is less than 
eight times the volume of the molecules, lead the author 
to infer that for ether this limiting volume is somewhat 
above 1. Hence he would not expect his (Mr. Rose Innes) 
formula to hold below this volume. The formula for a, 
the ‘‘ internal pressure,” is explained on the supposition 
that a ‘‘skin” effect exists between the matter in the 
vessel and the boundary layers. By clearing expression 
3 of fractions, the author shows that the shape of the 
isothermals are represented by an equation of the seventh 
degree in 1, which cannot have more than three positive 
roots, and thence infers that isothermals are not neces- 
sarily represented by cubic equations, as is sometimes 
assumed, 

Professor Kamsay said Mr. Rose Innes’ formula was 
much more satisfactory than that of Van der Waals, 
which was at best only a rough approximation. 

The President objected to the use made of the word 
‘* discontinuity” in the paper as being quite different 
from its precise mathematical meaning. He also pointed 
out that the author’s argument respecting the effect of 
finite molecular dimensions was sha less general that of 
Van der Waals. Although the new formula agreed with 
experiment over a longer range of volume than that of 
Van der Waals, it would not be safe to argue beyond 
the range of the experiments it represented. 





METHODS OF PREPARING POLISHED 
SURFACES OF IRON AND STEEL FOR 
MICROSCOPIC EXAMINATION.* 

By J. E. Sreap, Middlesbrough. 
INTRODUCTION. 


PRoreEssOR MARTENS, in his most admirable paper on 
the ‘‘ Microstructure of Ingot Iron in Cast Ingots,” read 
before the Chicago meeting of the International Engi- 
neering Congress last year, referring to the application of 
the microscope to metallography, says, ‘‘ Much diligent 
and patient labour will be required of many investigators, 
before microscopic metallography can be raised to the 
same practical level that chemistry now occupies, That 
this plane will be reached no one can doubt who has him- 
self carried on these researches, or ever has had the oppor- 
tunity to study a good collection of metal sections. As 
the complement of chemical analysis and mechanical 
tests, now seta of will afford us a deep insight into the 
constitution of the metal, and serve particularly to 
render the results of chemical analysis more intelligible.” 

Mr. F.. Osmond, in his paper to the same Congress on 
** Microscopic a He 20 A after referring to the 
microscopic work done by Dr. Sorby in this country, by 
Professors Wedding and Martens in Germany, by Messrs. 
Lynwood Garrison and Dudley in America, and by Mr. 
Barba at Ls Creusot, and Messrs Osmond and Werth in 
France, points out that ‘‘this interesting study is culti- 
vated in the principal metallurgical countries. Starting 
from scientitic laboratories, it is extending more and more 
into industrial laboratories, where it will probably become 
an indispensable auxiliary to chemical analysis and 
physical tests.” 

Albert Sauveur, of South Chicago, in his paper on the 
‘** Microstructure of Steel,” although not venturing on any 
dogmatic deductions, states, however, that ‘‘ already in 
the present state of our knowledge, we get much useful 
information from the microscopic examination of steel, 
especially when it includes the measurement of the grain.” 
Such a method throws much light on the way a certain 
steel is affected by a certain heat treatinent. It shows 
within limits what maximum finishing temperature a 
steel of given composition will stand without assuming 
an objectionable crystalline structure, but above all it 
tells us a great deal about the past heat treatment of the 
metal. 

Professor Arnold, of Sheffield, in his remarks on the 
first report of the Alloys Research Committee presented 
to the Institute of Mechanical Engineers, recommends 
that ‘‘the examination of the steel should comprise its 
chemical composition, its mechanical properties under 
varying conditions whether annealed or unannealed or 
hardened, its microscopic features, and its characteristics 
in respect of recalescence.” 

Now with the evidence before us, and the scientific re- 
searches of Dr. Sorby, Professors Martens and Arnold, 
Mr. Osmond and others, together with the direct evidence 
of Albert Sauveur of the practical usefulness of micro- 
scopic metallography, it is evidently time that this parti- 
culer branch of research should not be neglected, and that 
in our works, and all metallurgical laboratories, the 
microscope should hold a prominent if not a premier 
position. 

Tt was this conviction which led me to follow up this 
most interesting branch of study, and it must be con- 
fessed that without doubt it has been of assistance to me 
in solving some mysteries which neither chemical analysis 
or mechanical tests unaided coud unravel, It is not my 
object in this communication to discuss the practical 
value of the microscope to the metallurgist, bub to give, 
firstly, the various methods employed for the preparation 
of polished specimens of the metai requiring examination 
by those gentlemen who have made it their special study, 
and in this endeavour I must acknowledge with gratitude 
the readily given assistance of Dr. Sorby, Professor 
Martens, Professor Arnold, and Mr. Osmond (all of whom 
have sent me, for the benefit of the members of this Insti- 
tute, exact and detailed descriptions of the methods em- 
ployed by them in their laboratories), and, secondly, the 
result of my own endeavours. 

The first method to be described is that of Dr. Sorby, 


* Paper read before the Iron and Steel Institute. 





of Sheffield, which naturally deserves priority, as it was 
the first published, I believe, in the English language. 


Part I. 

Dr. H. C. Sorby’s Method.*—‘* In the majority of cases 
slices about 1; in. in thickness were cut in the required 
direction by a circular saw, and further reduced in thick- 
ness by filing or grinding until sufficiently thin not to 
make the final preparation heavy or clumsy. One side 
was then fixed with hard Canada balsam to the glass, on 
which it was finally kept, and the upper surface made as 
flat as possible by rubbing on emery paper placed on a sheet 
of plate glass, using in the first case somewhat coarse, and, 
finally, the smoothest paper employed in preparing steel 
plates for engraving. It was, however, found that in 
many cases no good results could be obtained by polishing 
directly after using the fine emery paper, because the 
surface was so much modified by the scratching; this ex- 
terior surface was, therefore, ground off by using fine- 
grained water-of-Ayr stone and water, until all trace of 
the scratches was removed. It was then polished on wet 
cloth stretched flat on a piece of wood, using in the first 
place the finest-grained crocis, and, lastly, the very best 
and finest washed rouge, so as to obtain a beautiful polish, 
almost or altogether free from even microscopic scratches, 
without any of such surface disturbance as is caused by a 
forced polish. This latter usually looks far better, .be- 
cause the minute cavities and other irregularities are 
hidden. In some cases the constituents are of such very 
different hardness that they are worn down unequally. 
Sometimes this is an advantage, since it serves to show 
the difference in hardness, For some purposes, however, 
it is very desirable to have all the constituents cut through 
on precisely the same level, and the surface of the hard 
portions flat and not rounded at the edges. This may 
be accomplished by polishing dry with rouge on a piece of 
parchment laid over a sheet of plate plass.” 

Dr. Sorby has quite recently informed me that some of 
his very best preparations were polished dry on parch- 
ment with rouge and never acted on by acid. This plan 
was adopted towards the end of his work, and possibly if 
he had to do much more he would employ this method 
more extensively. ‘‘ Some of the specimens thus prepared 
were splendid, and whilst some of the constituents were 
bright and metallic, others were a deep blue. For some 
sorts of specimens this method is most excellent, and it is 
easy to leave off polishing when the structure is brought 
out to perfection. Cast iron and some steels come out 
splendidly.” 

Mr. Osmond’s Method.t—‘* The samples of steel or iron 
are either cut in a lathe, or by filing in a vice, or by other 
methods according to circumstances. It is of no import- 
ance which method is used, provided the sample is not 
mechanically distorted, and is cut cold. Instead of cement- 
ing the specimen to any support, it is simply held by the 
fingers and is rubbed backwards and forward on the 
grinding or polishing surfaces. 

**1, Rub down with a rough file, if that is necessary, and 
finish with fine file. 

‘*2. Polish on emery paper. The emery paper is placed 
upon a piece of glass, upon which it is held in position with 
the left hand, the sample being rubbed up and down with 
the right. As arule, four papers of graduated and in- 
creasing fineness are used. 

**(1.) Over paper marked 0, to remove file marks. 

‘*(2.) Over paper marked 02, 100 times backwards and 
forward. 

**(3.) Over paper marked 04, 100 times backwards and 
forward. 

**(4.) Over paper marked 06, 500 times backwards and 
forward. 

‘*3. Finish on rouge. After leaving the emery papers 
the sample is further polished with English gold rouge, 
which is spread on a sheet of parchment stretched over a 
small piece of oak. A little water is mixed with the 
rouge, and the sample is rubbed backwards and forward 
at least 500 times. Itis then washed and dried with a 
linen cloth.” 

Sometimes a specimen is rouge-polished in a Fuess 
machine (which is also used by Professor Martens), the 
use of which saves a little time. This machine Mr. 
Osmond describes with the following sketch (Fig. 1): 





‘* A isa metal platform on which a piece of cloth is 
put. On this cloth water is placed and a little rouge. 
The handle B is turned while the sample is held in the 
left hand. 

™ ov ha rene as above directed, results will be ob- 
tained sufficient for industrial assays, and for judging of 
the thermal treatment of the samples.” It does not 
matter at all if there are a few scratches visible. It is 
most necessary to have good emery papers. Mr. Osmond 
had some trouble in that direction. The papers which he 
bought some years ago were suitable, but when more were 
wanted to renew his impoverished stock, no more of the 
same quality could be obtained, and consequently he could 
not get good results, and now is obliged to make papers 
himself with emery powders, which he also prepares. 
‘This preliminary work is wearisome, but one is well 
repaid by the consequent easiness in polishing. When 
the finest emery paper is what it ought to be, the rouge 
has not a great amount of work to do to give a perfect 
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lish.” The samples polished are never larger than } in, 
y 4 in. If a larger surface than this is required it is 
necessary to cut it in pieces and polish them separately. 

Professor Arnold’s Method.*—Professor Arnold has 
kindly communicated the method he uses, which he de- 
scribes as follows : 

‘* The sections employed are 14 in. in diameter by 1, in. 
thick. Before leaving the machine shop they are finished 
with a dead smooth file, the file marks are removed on a 
piece of the finest emery cloth, tightly stretched on a hard 
wood board. The remaining operations are carried out 
on materials stretched by means of taper rings on ma- 
—. cast-iron blocks of the siz and shape shown in 

tig. 2. 


fron Ring =- x ee 


“On No. 1 block is the finest emery cloth from which 
the coarse emery has been removed by rubbing first 
with a marble slab, and, secondly, with a piece of smooth 
hard steel about 1 in. in diameter by }in. thick. On 
No. 2 block is stretched thick black unribbed cloth, 
charged with oil and the finest emery knife polish. On 
No. 3 block is a piece of finest wash-leather slightly 
charged, dry, with the best jeweller’srouge. The average 
times occupied in each stage are as follows: On emery 
cloth five minutes, and on Nos. 1, 2, and 3 blocks about 10 
minutes each.” 

The plan adopted of rubbing off the coarser grains of 
emery from the commercial papers used is an excellent 
one, and possibly does away with the necessity of per- 
sonally making specially fine papers. The circular blocks 
on which the emery cloth, &¢c., are stretched are very 
simple and effective. 

** Professor Martens’ Method.t—1. The samples are cut 
with a saw or file into slabs of as nearly as possible a 
thickness of from 1 to2 millimetres. Brittle iron (spiegel- 
eisen) is split by a blow. Samplesshould always be taken 
perpendicular and parallel to the ‘‘ Hauptrichtungen ” 
erg” chief directions) of the piece to be examined. 

“2. The little plates (in some cases in large number 
and then arranged in a ring) are cemented to a level slab 
(of glass or metal) with a cement made of beeswax and 
resin (about 1 to 1), and to do this both the slab and the 
little plates are warmed until the cement melts, For 
polishing I very frequently prefer to take the little plates 
singly. The number may, however, be increased if one 
takes particular care that the rubbing surfaces (the 
surface of the polishing slab and the surfaces of the 
specimens being rubbed) remain level. 

**3. The surfaces to be rubbed (the ring of surfaces as 
described under 2) I then turn down in sinks, so that all 
the little plates are level. With very hard specimens this 
must be done by grinding. For grinding and for ‘fine 
grinding ’ I used emery (corundum), pounded quartz sand, 
oilstone (Mississippi stone, or oilstone powder, such as 
opticians use for grinding lenses). For polishing I use 
very fine quartz sand, oilstone, polishing rouge (both hard 
and soft). Grinding and polishing powders must be levi- 
gated most carefully and accurately according to time if 
one wishes to produce proper work. 

** As beds (grinding plates) I use glass or metal plates 
(cast iron, copper, lead) ; as polishing beds I use plates of 

lass or pitch, and but seldom soft ones, such as leather, 
india-rubber, &c. - Pitch plates are made from pure soft 
pitch, with a little resin added, by pouring the melted 
mixture out upon glass plates. In polishing, the chief 
thing is cleanly tidy work carried out in systematic 
sequence. The kind of ‘ bed’ of grinding and of polishing 
powder must be selected according to the softness of metal 
to be handled. Experience soon teaches one to hit on the 
right thing. 

**4, The time needed to produce a specimen is entirely 
dependent upon circumstances and experience. At first 
it takes days to obtain an imperfect result ; afterwards it 
is possible to do in a few hours what formerly took weeks. 
Steel specimens of about 1 square centimetre surface, 
when from 10 to 20 are done at once, can eventually be 
easily finished off in one day ; with special arrangements 
even still more.” 

With regard to the washing process, Dr. Martens in 
his paper describing the methods used at the ‘‘ Versuch- 
sanstalt ‘*recommends that each operator should himself 
prepare the powders, and the very finest powder when 
obtained should be valued as a treasure. The plan 
adopted in its preparation is as follows: 

‘* Pear-shaped glass vessels, some of 2.5 litres and some 
of 4 litre contents, are used, and in them the grinding 
powders are shaken up with water. The coarse grains 
settle quicker and collect at the pointed bottom of the 
flask. The material is divided into grades of fineness 
according to the time required to settle; at the end of 
each time limit the water and suspended matter is 
syphoned off into a fresh flask, and allowed to settie there 
for so many minutes, the suspended matter again 





* Specially communicated. 

+ Specially communicated. 

+t Die Mikroskopische Untersuchung der Metalle. Vortrag 
des Professor Martens gehalten in der Versammlung des 
Vereins fiir Eisenbahnkunde am 12 April 1892. 
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syphoned, and so on. By a systematic grading in this 
manner is obtained material of two, three, or more sizes 
of particles. For the finer grades is used }-litre flasks, 
and the powder is suspended in alcohol or ether.” 

In the same paper, Dr. Martens gives exact and de- 
tailed descriptions of his methods of etching, examina- 
tion, and photographing of the polished specimens. The 
following remarks on the further treatment of the 
polished specimens are most important and demand re- 
cognition : 

‘* When the section is polished it must be separated 
from its holder, and from the cement that adheres to it. 
The latter is first done mechanically, and finally by treat- 
ing with alcohol and ether. The section is considered 
clean when, on removing from the ether, and allowing the 
adhering ether to evaporate, no rim remains on the 
polished surface. If this cleansing is not properly done, 
then on subsequent warming of the section (for tem- 
pering or fastening to the ‘object-holder’), the resi- 
dual cement wells up out of the interstices, and forms 
coloured puffed-up ridges to the pores. These rims some- 
times produce very deceptive appearances under the micro- 
scope. 

‘* Surfaces polished in soft beds, on account of the vary- 
ing hardness of the constituents of the section, show the 
‘joinings,’ i.¢., the structure of the preparation, more or 
less clearly, and the coarser structures may be examined 
under low magnifying powers in this condition, but in 
order to obtain an insight into the finer structures the 
surfaces must be polished on hard polishing beds (pitch 
beds). The polished surfaces may be then etched or 
coloured to bring the components into view. Surfaces 
polished in soft beds also become usually more defined 
when etched or coloured.” 

Professor Martens informs me that R. Fuess, of 
Steglitz, is the manufacturer of small hand machines for 
polishing and preparing samples of iron and steel, and 
that Max Hafe and Co., of Berlin, are the makers of 
larger machines. Both classes of machines are similar in 
principle, and are in reality lathes, and the various grind- 
ing discs are fixed or screwed on to the poppet head. 

In the small hand machine (Fig. 3), discs of metal, &c., 





on which the grinding powder and water are placed, are 
caused to revolve rapidly by turning a handle at the left, 
the sample-holder carrying the specimen being gently 
yressed against the moving wheel with the right hand. 
"his machine seems to be a valuable and useful instru- 
ment. 

In the larger power machine of Max Hafe and Co., the 
grinding surfaces, consisting of properly prepared metal 
chucks carrying grinding rings of iron, copper, hard lead, 
soft lead, &c., are truly turned and fitted, and are placed 
as required on the large face-plate of the lathe. The 
holder of the specimens is carried on a specially arranged 
slide rest, which has motion given to ip by a pulley and 
cord in communication with the shafting overhead. The 
holder is a circular metal plate upon which a large number 
of specimens may be cemented. It is caused to revolve 
and to move backwards and forward across the face of the 
grinding rings, the pressure or feed being applied by turn- 
ing a screw by hand on the slide rest. Itis quite clear that 
with both machines the grinding can be done either wet 
or dry; they are, however, better adapted for wet grind- 
ing, and in order to prevent the water and powder from 
flying off the discs are provided with guards. Where 
much work has to be done, and engine power is available, 
this machine seems to meet every requirement. 


Part IT. 


It is most probable that if, about two years ago, we had 
been in possession of the information just given, we should 
not have directed attention to the designing of special 
apparatus, as it is evident that by the very simple means 
described by Mr. Osmond and by Professor Arnold, 
samples of iron and steel can be polished in a reasonably 
short time. Not, however, knowing the details of the 
methods of these gentlemen soon enough, I had directed 
my attention to the construction of suitable simple appa- 
ratus, which I now proceed to describe, and which if not 
absolutely necessary will, I hope, save the would-be 
‘*Metal-mikroskopiker” some valuable time and muscular 
exertion. . oy ; 

I must acknowledge that, since receiving the communi- 
cations from our Continental and English friends, I have 
been able to correct what was defective in the first designs, 
and I am sure these great authorities will pardon me when 
it is known that, in following up this subject in their foot- 
steps, my hope and wish is the same as they have ex- 
pressed—to encourage the pursuit of a branch of science 
which has in it such great. promise of usefulness and 
knowledge. : : 

Small Power Machine.—The first machineto be described 
is similar to that used for making lenses, and the grinding 
is all done on wet surfaces. It is not a hand machine, 
but is designed so that it can be readily fixed in any part 
of a machine shop, where a small driving band can be 
attached. ; ’ 2 ; 

A glance at the diagram (Fig. 4) will readily explain 
the construction. 


The whole of the working parts are carried on the metal 
bedplate A. The driving pulley Bis below the bedplate. 
This pulley is connected by a short shaft or spindle with 
the pulley C and the crank G above. The crank gives a 
rotary motion to the connecting-rods E, H, the end E of 
which travels through the swivelled guide F. At the 
centre H, on each side, is a strong clamp for holding the 
specimen carriers, which are opened or closed by turning 
the thumb-screws L. The circular grinding table D is 
caused to revolve slowly by means of the crossed pulley 
band K, and is pressed upwards with a greater or less 








force by the strong steel spring I, which is regulated by 
turning the thumb-screw J. ‘The specimen carriers N 
are made of brass, and are clamped one on each side of 
the arm H. The specimens are cemented upon the 
crowns O, which fit tightly on the carrier, but can be 
readily removed when required by the finger and thumb. 
The grinding and polishing powders are carried in small 
circular trays which fit into and turn with the table D. 

The sections for preparation when soft enough are cut 
with a saw into slices about ;\; in. in thickness, and may 
be of any diameter, from 4 in. by 4 in. to the diameter of 
the finest wire. hen very hard, the pieces must be 
chipped or split off, and the flattest side be cemented 
to the crown O. The cement used may be very stiff 
Canada balsam—the cement recommended by Professor 
Martens, or, what I prefer, a very fusible solder. 

When it is desired to examine small rods } in. to 74 in. 
in diameter, short lengths of the specimens may be 
clamped and polished up at one end, and after finishing 
may be fixed in a vice and the polished end cut off with a 
saw. The saws used can be purchased at any good iron- 
monger’s, and cost very little, 

Rough Grinding.—In fixing the carriers into the clamps 
H, it is necessary, first, to screw down the spring I, so as 
to lower the table D to within } in. of its lowest level, 
then to insert the carriers, one on each side, allowing the 
crowns to rest on the surface of the table ; they are then 
clamped up, and are not again removed till the polishing 
is complete. he crowns, however, are removed from 
time to time to ascertain how the work proceeds. 

The first tray carries an emery wheel which is dropped 
into a recess on the table top, or, if preferred, the brass 
face of the tray may be covered with emery powder and 
water. In either case the machine is started, and the 
crank caused to move round at the rate of 200 to 300 re- 
volutions per minute. More or less pressure as required 
can be applied by releasing the spring I. As soon as 
the metal surfaces are ground quite flat, the crowns are 
washed, to remove the coarse grains of emery, and after 
removing the first tray the second is introduced, contain- 
ing finer emery and water, and the grinding is continued 
till the scratches produced by the first grinding are re- 
moved. 

The crowns are washed after each grinding. A third 
tray, containing still finer emery powder, is next used, 
and following that a tray carrying the finest emery. 

Polishing.—1. The final stages consist of polishing on 
an agate plate with the finest rouge and water, or upon 

itch and resin plates, such as is used by Professor 
artens. During this stage the apparatus should be en- 
closed with the cover provided, so as to exclude any pos- 
sibility of dust or grit falling on the plate. Crowns carry- 
ing the specimens must be removed from time to time and 
examined by the aid of a double magnifying-glass, to 
ascertain if all the scratches have been removed, but after 
a little time and care, experience will show how long a 
period is required to make a perfect polish. The samples 
will now be what Professor Martens calls flat polished. 

2. If it is desired to develop the structure of a metal by 
polishing, the hard bed must be replaced by one of more 
pliant nature. Almost any yielding material will do, but 
I find the most serviceable to be smooth vulcanised and 
gritless india-rubber sheets. These are cut into discs and 
are placed at the bottom of the brass trays, and upon them 
is placed the rouge and water. After a little work the 
hard portions of the metal under treatment stand out in 
distinct relief. When the polishing is completed, the 
crowns are gently heated, the cement or soft solder 
softened, and the sections removed with a pair of forceps, 
and are then ready for further treatment. 

Small Hand-Machine.—The construction and working 
of this machine will be readily understood by consulting 
the sectional diagram (Fig. 5). 

By turning the handle F, rotary motion is produced in 
the flat circular table B, upon which the various grinding 
discs J are placed. The specimen holder C consists of a 
cylinder of brass, the lower extremity of which is closed, 
and has a projection about § in. in diameter, upon 
which the crown or cap E is placed. The specimens are 
cemented to the crown, several of which accompany each 
machine. By means of the frame I, and the fixed vertical 
shaft or pinion D, the holder can be moved completely 
round and away from the table B; but when the speci- 
tcens are being ground, it is only moved so that the 
whole of the grinding surfaces are traversed, namely, 
from the centre to the outside of the discs. 





The grinding is done dry, and a3 a consequence the 


specimens are liable to get hot; but in order to cool the 
crowns the holder D is filled with water, and a plug is 
fitted at the top to prevent its escape. 

The grinding discs consist of : 

A coarse emery wheel. 

2. A fine flour emery wheel. 

3. A plate-glass disc upon which is glued fine emery- 
paper, or the plate itself may be coated for a foundation 
with a thin wash of gelatine and chrome alum, and after 
drying be washed with a thin layer of glue, upon which 
washed emery powder is dusted. When dry this forms 
an excellent grinding surface. A dozen plates may be 
coated in a few minutes. 





4, A glass plate upon which is glued a piece of the 
finest emery paper, or the glass itself may be coated with 
the finest washed emery powder in the manner described 
under 3. 

5, A slightly conical block, such as Professor Arnold 
uses, and which that gentleman suggested to me as suit- 
able for this machine, upon which is stretched and kept 
in position, by means of a metal ring, a sheet of smooth 
cloth. The cloth is laid on the surface of the block, and 
the ring is forced down into the position shown in the 
sketch. U = this block is placed crocus powder. 

6. This block is similar to the last, but instead of cloth, 
fine wash-leather is used. On thisis placed the finest gold 
rouge. 

e@ rough sawn sections are soldered to the crowns 
with a very fusible solder, or with pure tin. 

The crowns are held over a spirit lamp and a little 
chloride of zinc solation dropped upon the surface, and 
this is followed by a little powdered solder, which at once 
melts. The section is moistened with the zinc solution, 
and is dropped upon the melted solder. In afew seconds 
it will unite with the solder, when the crown is removed 
from the flame and the solder allowed toset. This opera- 
tion takes less time to perform than to describe, 

The crown is now slipped on the holder, and the coarse 
emery wheel is used to grind the specimen flat. As soon 
as this is accomplished the fine emery wheel is intro- 
duced, and the grinding is continued until the scratches 
from No. 1 wheel are effaced. By turning the crown at 
right angles after each grinding, the examination for 
scratches is very simple, as they will be seen to be at right 
— to the marks produced by the grinding surface fol- 

owing. 

The other discs follow in numerical order, when a per- 
fect polish will be produced, and the sample will be ready 
for etching. I have done this with the crown attached 
and find it a great advantage, for if the etching should by 
chance be carried too far it is easy to slip it on to the 
machine and polish up once more. There are certain cases 
when this is not advisable, for when a long-continued and 
deep etching is required, the crown itself is partially dis- 
solved,’ and the copper from the brass is precipitated on 
the polished surface. 

hen it is desired to remove the specimen, the crown is 
heated, the specimen being held with a pair of forceps. 
The moment the solder softens, the crown drops off, leav- 
ing the sample ready for etching and examination. 

Polishing by Hand,—When it is desired to polish very 
small sections by hand—such, for instance, as small 
pieces of wire—it is a to have appliances by 
means of which the surfaces are kept quite flat during 
the grinding. A special device to meet this necessity has 
been designed, which is exceedingly simple, and consists 
of a plate of brass about 14 in. to 2 in. long and 1 in. 
wide, to the underside of which are fixed four projections 
on which small crowns mr iaaey | the specimens or caps are 
placed. To the upper side of the plate a knob of wood is 
firmly screwed. ‘The sketch (Fig. 6 on the next page) 
will make the matter clear. 

In using this holder the sections are first cemented to 
the caps, and are then placed on the nipples of the holder, 
and the knob having been firmly held by the finger and 
thumb, the grinding and polishing may be effected on the 
surfaces described by Professor Martens, Dr. Sorby, Mr. 
Osmond, or by Professor Arnold. Further description is 
not necessary. 

An increased size of holder with larger nipples and 
crowns can be employed for surfaces of 4 in. by 4 in. speci- 
mens, and four samples can be polished almost as easily 
as one. 

For very large sections, say 1 in. to 14 in. square, a 
modified holder has been designed. This consists of a 
small carriage, the rollers of which are covered with india- 
rubber. The section is carried on an adjustable screwed 
holder in the centre, which is screwed up or down as 
required. The sketch (Fig. 7 on the next page) will speak 
for itself. 

In using these holders it is preferable to use full-sized 
emery sheets glued upon each side of schoolboys’ slates, 
These slates are ground perfectly flat, and make simple 











inexpensive beds, Instead of glueing sheets upon the 
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slate, emery powder and water may be placed on it, and 
the grinding at once be commenced. é 

The fine grinding is done on finer emery, either wet or 
dry, and the polishing is done on either soft or hard beds. 
In the former case pieces of cloth are cemented to the 
slate surfaces for the first polish, and this is covered with 
crocus powder damped with water. The polish is com- 
pleted on dry chamois leather covered with best gold 
rouge. 

If a flat surface is required, hard beds must be used. 
Nothing for this purpose can surpass Professor Martens’ 
pitch beds, These can be prepared as directed by that 

















entleman, or by simply filling up one side of a school- 

y’s slate with medium soft pitch, which is first melted 
in a ladle, and then poured into the previously heated and 
perfectly levelled slate. If any bubbles rise to the surface 
they are quickly removed by passing the flame of a large 
Bunsen burner over them. The surface will become 
mirror-like in appearance, perfectly smooth and flat. It 
should be covered up carefully to ——— dust falling 
upon it until it has become quite cold. 

Water and the properly graded powders are placed on 
these slabs, and finally the best rouge and water are used 
on a slab kept specially for the finest work, and upon it 
the final polish is obtained. 

Process of Washing and Preparing the Emery Powders. 
—The graduating of the emery powders is effected by a 
similar process to that used by Professor Martens. To 
effect this a gallon or half-gallon tin bottle is deprived of 
its bottom, and is then inverted and supported on the 


ring of a retort stand. A perforated cork, through which | ¢ 


a brass tube passes, is inserted in the neck of the bottle 
(Fig. 8). 


Fig. 8. 
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The upper part of the brass tube is soldered to a 3-in. 
very flat saucer. A suitable vessel is placed below to 
receive the water which flows from the vessel above. 

For the intermediate grinding, flour emery may be 
graded. Half a pound of the powder is placed in a 
large porcelain mortar, and is mixed with sufficient water 
to nad with ita thin paste. If it is not made into a 
paste at first it is liable to float on the water, in which 
case grading would be impossible. When the paste is 
properly made it is washed out into a large tin or other 
vessel, and 1 gallon of water is added. After thorough 

itation, the mixture is poured into the separator, and 
the coarse powder allowed to settle. In 5 minutes the 
saucer A must be drawn down to just above the contracted 
part of the bottle C, and the water carrying the powder 
allowed to run into a vessel placed below for its reception. 
On standing, the fine powder settles to the bottom, and is 
collected and dried. The coarse powder remaining in the 
separator is also collected. 


n panes Se finest material the best washed emery |. 


wder must be obtained, and after preparing it exactly 
in the manner described for flour emery, it is introduced 
into the separator. 

After waiting for a short time (15 minutes or more) 
sample drops of the liquid are drawn off from various 
depths below the surface with a small glass tube 1 milli- 
metre bore, and each drop is examined under the micro- 
scope, using a }-in, objective. This examination does nob 
occupy more than a few minutes, and need only be made 
once upon a portion of each parcel of powder purchased. 

When it is found at what depth the grains are fine 
enough, the tube B is drawn down to that point, and 
the water with suspended powder is run into the vessel 
below. The tube is again raised, more water is added to 
the vessel till the quantity added equals what was with- 
drawn. The powder and water are now stirred up to- 
gether, and the same process is repeated, omitting, of 
course, the microscopic examination. 

When all the fine portions are in this way separated, 
the large bulk of liquid corryine the fine powder is allowed 
to stand till all is settled. The clear water is syphoned 
off, and the slurry is washed out into a porcelain dish 
where the powder rapidly settles. The water is decan 
off as completely as possible, and the residual powder is 





dried in a water-bath, taking care to cover it up so as to 
prevent the entrance of any dust. , 

The coarser portion remaining in the separator is graded 
further into two classes, This is done by again mixing 
with water, and after allowing the heavier portions to 
subside, the liquid above is run off. 

All the powders must be kept in glass-stoppered bottles 
and properly labelled, so as to indicate the relative de- 
grees of tineness. : 

In concluding this paper, I must acknowledge with 

tatitude the valuable assistance of Professor Martens, of 

r. Osmond, of Dr. Sorby, and of Peefessor Arnold in 
communicating their methods of working for the benefit of 
the members of this Institute. % 

It is the ™ not only of myself, but also, Iam quite 
sure, of all these gentlemen, that by bringing together 
the various systems of working into one focus, the study 
of metal-micrography may receive a stimulus, and that 
before long the united labours of many workers will 
greatly add to our knowledge of the complex constitution 
of iron and steel. 

Those who wish tocommence this study should read the 

apers on the subject read before the Chicago meeting 
ast year, and as many as can be procured of the articles 
referred to by Mr. Osmond in the appendix to his paper. 





MAXIMUM CONTEMPORARY ECONOMY 
OF THE STEAM ENGINE. 


With a Comparison of Its Efficiency with that of Its Ideal 
Representative under Similar External Conditions.* 
By Rosert H. Tuurston, Ithaca, N. Y., Member 

of the Society and Past President. 
(Continued from page 796.) 

THE Sibley College trials were inaugurated March 23 
by a preliminary organisation of the crew and a practice 
test of several hours’ duration, in which the observers 
were given a drill in their assigned work; the engine 
was examined and inspected in every part, and the whole 
on of apparatus was tested to ascertain its fitness for 
the purposes in view. 

All arrangements being found satisfactory, the final 
trial was proceeded with, March 2), at 9 a.m., was con- 
tinued uninterruptedly twenty-four hours, was com- 
menced and ended to the satisfaction of all four sets of 
observers, and was so certified by the representatives of 
the city of Milwaukee, of the builders, of the delegate 
rom R. W. Hunt and Co., and by the official representa- 
tive of Sibley College. 

The weight of water delivered was computed from the 
poner displacement, and the total weight for each revo- 
ution of the engine being 5229.29]lb.t The average head 

jumped against was 161.84 ft. The head was measured 
Y @ pressure gauge connected to the discharge chambers 
of the pumps. 

The data, logs, and results of this trial were admirably 
summarised in a graphical log.t 

As there shown, the indicated horse-power was 573.87, 
divided among the cylinders thus: High - pressure, 
175.39 ; intermediate, 169.62 ; low-pressure, 228.86. The 
steam pressures were, at the high-pressure cylinder, 
121.46 ; first receiver, 32.43; second receiver, 1.5. The 
total water evaporated into dry steam was 6700.7 lb. per 
ae equivalent to 11.678 lb. per indicated horse-power 
per hour. 

The heat supplied per minute averaged 124,890.7 
British thermal units, equivalent to 217.6 British thermal 
units per indicated horse-power, which includes heat 
carried over by entrained water. The useful work com- 
puted from the pressures and volume of water delivered 
was 520.96 developed horse-power. The friction of the 
engine was 52.92 horse-power, 9.22 per cent. of the 
indicated horse-power. The work was 1,031,520,000 foot- 
pounds per hour; the coal consumed was 719.8 lb.; giving 
a duty per 100 1b. of coal of 143,506,470 foot-pounds, or 
for 1000 lb. of feed water, 152,448,000 foot-pounds. This 
duty, on the basis of 1,000,000 British thermal units, 
supplied 137,056,000 foot-pounds. 

he quality of steam was : 
Per oo. 


93 

86.0 
97.5 
77.8 
85.6 


High-pressure cylinder, at cut-off 
” ioe ” release 
Intermediate, at cut-off ica 
- . release 
Low-pressure, at cut-off 
a af release ... 
A special test, made April 7, 1893, determined the heat 
rejected into the condenser, resulting as below: 


Average revolutions per minute 20.41 
»» steam pressure gauge 
First receiver pressure 
econd a 


* Presented at the New York meeting (December, 
1893) of the American Society of Mechanical Engineers, 
and forming part of vol. xv. of theTransactions. 

+ This is the standard method, and was, in fact, the 
only method practicable at the time. The writer would 
always check by the use of a weir, when possible; but, in 
thiscase, the construction of the pumps was suchas to make 
sensible slip improbable, and the pump cards are so sharp 
at the corners as to indicate that they ran full. The 
writer made a visit to Milwaukee and personally examined 
the engine, to satisfy himself of the fact that the valves 
act promptly and efficiently. Experiment, later, on an 
engine of similar construction, “es a slip of 0.0073. It 
may be taken here as undoubtedly less than 1 per cent. 

t See formal report to the builders of the engine, 
** Sibley Journal of Engineering,” June, 1893. 





135 
40 
98 
0.2669 
26.78 
1660 
111.6 
14.9 
9.25 


75.19 


Vacuum below atmosphere ... oe 
Temperature of injector water deg. 
re discharge water ,, 
Depth over weir, 12-in. notch ft. 
Cubic feet per minute... bes oan 
Pounds of injection water per 
minute... ss cor ay és 
Pounds of feed water per minute ... 
Ratio injection water to feed water 
Per cent. of heat carried off in jacket 
water ... = fe aes ae 
Per cent. of heat carried off in ex- 
haust ... # ae ae ae 
Per cent. of heat carried off in dis- 
charge water ... Ay: ate cea 15.65 
Probable quality of steam in exhaust 
from low-pressure engine, per cent. 843 


The net result of the whole investigation is seen to be 
the establishment, by standard methods of contemporary 
practice, of the highest record of steam engine duty yet 
obtained as the outcome of such exact methods of 
research. The useful work performed, measured as 
‘*duty” by the accepted standards, is seen to be, as 
computed by Professor Carpenter’s staff : 


Foot-pounds of work for 100 Ib. 
dry coal... Ae ae a 
Foot-pounds of work for 100 lb. 
wet coal ... a ee as 
Foot-pounds of work for 100 lb. 
combustible oe 5 es 
Foot-pounds of work for 1000 lb. 
feed water... see ae Bes 
Foot-pounds of work for 1000 lb. 
dry steam ... es ae 2 
Foot-pounds of work for 1,000,000 
British thermal units... ase 
Foot-pounds of work for 1 cwt. of 
coal (112 lb.) wes ae ex 
Kilogrammetres of work per kilo 
ofcoal ... os au Ve 


143,306,470 
_ 135,770,000 
145,438,000 
152,448,000 
154,048,000 
137,656,000 
152,630,000 


429,110 


While the thermo-dynamic results are : 
Thermo-dynamic efficiency 
Heat per indicated horse-power 

er hour, and per minute, 
ritish thermal units... A 
Steam perindicated horse-power 
per hour... as a q 
Fuel per indicated horse-power 
per hour... * ec 7 Be 
Heat per developed horse-power 
r hour, and per minute, 
ritish thermal units 
Steam per developed _horse- 
power per hour Ib. 12.864 
Fuel per develope 
per hour... 1,364 


Were these engines attachdd to boilers evaporating 
10 lb. instead of 91b., the fuel rate would be, per indi- 
cated horse-power, 1.168 1b, and per developed horse- 
pe, 1.286 lb., or about 14 1b. and 1} Ib, respectively. 

he evaporation actually observed during the trials, was, 
as seen on the log, but 8.81; the apparent evaporation 
only 8.9, and the equivalent, ‘‘from and at 212 deg.,” but 
10.27 ; while the same figures for the coal, exclusive of its 
moisture, were, respectively, for apparent evaporation, 
9.425; and, for equivalent, from and at the atmospheric 
boiling point, 10.72. Per pound of combustible, they 
become a tenth of a pound higher. 

The above-given efficiency is 0.668, or two-thirds, that 
of a Carnot cycle working through the same range of 
temperatures and pressures. It is equal to 0.1873/0.252= 
0.74 of the thermo-dynamic efficiency for the Rankine 
cycle of the ideal case. 

The wastes of the steam engine are: (1) The thermo- 
dynamic and unavoidable wastes due to the fact that, at 
the minimum limit of pressure, in the operation of the 
engine, a proportion of the heat energy gage always 
considerable, and precisely determined by that limit, 
must inevitably be rejected from the system and lost to 
all thermo-dynamic use ; (2) the wastes due to the con- 
duction and radiation of heat from the exterior of the 
machine to surrounding bodies, with similar result ; 
(3) the internal wastes of conduction and transfer from 
steam to exhaust side without transformation into work ; 
(4) the wastes of dynamic energy by friction of the 
various rubbing surfaces of the engine. Of these the first 
is ne 95 remedy, except by such reduction as may be 
possible by extension of the expansion to the limit of a 
terminal pressure coinciding with the back pas: the 
second is controllable and largely reducible by suitably 
clothing the exterior of the engine with non-conducting 
materials ; the third is also reducible by reduction of the 
time permitted for the waste to take place, and by 
making the working fluid and the surfaces exchanging 
heat with it of minimum conductivity and heat-storing 
power ; the fourth waste is only capable of reduction by 
the amount to which the friction of the machine may be 
reduced to minimum oe as compared with the 
gross power dovdened. he first quantity has been 
brought down from an original value of 90 to 85 per 
cent., in many cases, possibly to 75 in some instances ; 
the second from 10, perhaps even 20, to 5 frequently, 
sometimes to less; the third from 30 to 50 per cent., to, 
as in the present case, about 10 per cent., and the last 
waste has come down from 25 to 10 per cent., though 
usually in condensing engines ranging from 12 to 15. 

d steam be worked in the Carnot cycle, entering 
at maximum pressure, expanding adiabatically to mini- 
mum, rejecting heat with compression during the return 
stroke until adiabatic compression could made to 
restore it to its initial pressure and volume, thus convert- 


0.18727 


13,056 217.6 
11.678 
1.237 


14,382 239.7 
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ing only latent heat of expansion into work, and that to 
the full extent of the Carnot law E =(T, — T;)/T, there 
would be required only the following quantities per 
horse-power per hour : 


Steam Demanded ; Ideal Case. 
Engine Condensing ; ps = 1.5; Complete Carnot Cycle. 

oa ‘ 
Steam pressure (abso | | 

lute) or ee ..| 45 75 115 165 215 315 
Efficiency .. oa .-| 0.215 | 0.248 | 0.278 | 0.302 0.320 0.347 
British thermal units per, | | | 

horse-power per hour 11,838 10,221) 9119 | 8427 7938 7335 
Steam per horse-power | 

per hour is --| 128) 11.4] 105 9.8 9.5 9.0 
Fuel per horse-power per | 

hour... = --| 1.98! 114 1.05  ¢.98 0.95 0,90 


It is seen that the engine here to be studied, a 

at a pressure of 125 1b., as originally designed, would 
demand, if it were possible to work through the Carnot 
cycle, about 10 lb. of steam per horse-power per hour, or 
about 11b. of fuel; the evaporation being taken, as it 
might fairly be for this case and cycle, at 10 1b. of steam 
per pound of good fuel. 

The idea] cycle taken as representative of the real cycle 
of the steam engine, as customarily built and operated, 
assumes admission at boiler pressure, adiabatic expan- 
sion to back pressure, and then complete rejection of the 
charge from the system. The heat expended is not the 
latent heat of vaporisation simply, but the sum of that 
quantity and the sensible heat required to raise the 
temperature of the feed water from that at which it is 
supplied to the boiler to that in which it is converted into 
steam. The difference between this and the Carnot 
cycle, and which is wasted in this case, even in the ideal 
engine, is the difference between the ‘‘total heat of 
evaporation ” from the feed water temperature and at the 
temperature of the boiler steam, and the latent heat of 
vaporisation, at the latter temperature. 

The wastes of the representative cycle of the real 
engine are thus exaggerated, as compared with the cycle 
of best effect, in consequence of the practical impossi- 
sibility in our engines, as built, of —s the working 
fluid, then a mixture of steam and water, from the final 
pressure and temperature to the pressure and temperature 
of the initial stage, by mechanical compression ; and this 
loss amounts to about 20 per cent. of the total heat of the 
steam, or to about 25 per cent. of the latent heat operat- 
ing thermo-dynamically in the Carnot cycle, for pressures 
of 100 lb. absolute, and a little over. It becomes an in- 
creasing percentage of waste as pressures rise, and at 
300 lb. pressure the Carnot cycle becomes nearly 40 per 
cent. more efficient than the representative ideal; the 
latter wasting in this manner about 30 per cent. of all the 
heat supplied, and 40 per cent. of the quantity supplied 
the former. This measures the importance of finding a 
method of successfully employing the Carnot cycle. 

It will be noted that heating the feed water entering 
the boiler, decreasing the range of temperature between 
that of water supply and that of steam delivery, de- 
creases the maximum thermo-dynamic efficiency of the 
corresponding Carnot cycle, reduces the ig oe of heat 
stored in the unit mass, and increases both the weight of 
steam storing unity of heat and the quantity of steam of 
which the energy thus stored corresponds to the measure 
of a horse-power. The actual gain by heating feed water 
comes of the defect in the operation of the steam engine 
cycle, resulting in failure to raise the fluid from minimum 
to maximum temperature by compression in the working 
cylinder, and compelling the supply, at the boiler, of 
heat equivalent to this waste, together with that addi- 
tional quantity needed to raise the water from the tem- 
perature of its source to the minimum limit of the engine 
cycle. Where this can be obtained from otherwise wasted 
heat, the saving may prove very important. 

In this case the lower limit is fixed by extra thermo- 
dynamic conditions, and, at the boiler, is always below 
that at the engine cylinder, and its variations determine 
corresponding variations of the quantity and cost of the 
heat supply. 

In this connection it is interesting to observe the 
method of variation of pressures in practice during the 
century. The rise of pressure has been, on the whole, a 
fairly uniform one in rate and regularity during the gene- 
ration just past, and, if this should continue another gene- 
ration, the indications are that the year A.D. 1900 will see 
250 lb. and possibly 300 lb. in common use ; and it would 
scem possible that only the approach to temperatures 
rendering our materials of construction no longer reliable 
may limit this advance. At the current rate of progress 
it will still be a century before we make standard those 
pressures which were experimentally employed, and with 
safety and comparative economy, by Jacob Perkins a 
half-century ago. Forty years hence the promise of our 
diagram is that customary pressures may be as high as 
400 lb. per square inch—27 atmospheres, The sharp bend 
in the curve limits the period of the simple engine of 
James Watt, and marks the inauguration of the period 
of multiple-expansion engines. The steadiness with 
which the curve adheres to its uniformity of radius subse- 

uent to that period would ordinarily be taken as evi- 
pis that we may fairly expect steady and uniform pro- 
gress ata similar rate in the immediate future ; but noone 
can say ab what moment obstacles of insurmountable or of 
slowly surmountable character may arise to change the law 
of the curve. Perkins, however, in 1824-36, employed pres- 
sures of first, 500, then 1000, and finally of about 1500 lb. 
per square inch, with a ratio of expansion of 8, and ob- 
5 sy as he says, 1 horse-power with but two bushels of 
coal per day, or less than 2 lb. per horse-power per hour, 
with but a fraction of the expansive action practicable to- 
day. With modern sectional boilers, and skill in design 
and construction, and guided by the light of modern 











science, now illuminating a then dark field so completely, 
it would be strange if our engine builders could not 
do better than Perkins, and enormously better than they 
are usually to-day doing. 

The representative ideal case paralleling the real case 
to be studied is the following :* 

The thermo-dynamic Carnot efficiency, for this case, is, 
as a maximum for the perfect ideal engine (T,; — T.) / T; 
= 0.283 ; 28.3 percent. The case here studied is that of 
the jacketed engine, and it is assumed, with Rankine, 
that the jacket has precisely that effectiveness of action 
which insures the retention of the working charge in the 
dry and saturated state up the point of rejection with the 
opening of the exhaust valve. The formulas employed in 
these computations are those of Rankine, so far as applic- 
able to the ideal case. The treatment of the wastes is 
that of the writer.t 

The data assumed are the following, and are as nearly 
those of the trial as it was possible to make them in 
advance. 

Data for Computations and Results. 
Pp, = 121 6 + 14.5 = 136.1; pg = 2.8 Ib. per square inch ; 
T, = 811.8 deg. Fahr. 














ae | 

| | - , Steam per 

| erma Horse- 
Tr | Pa | Te Va U. Efficiency. | Power per 

| | Hour. 
15 | 7.68 | 612.2 48.93 | 206,600 0.232 $.61 
20 | 5.55 | 628.0 66.40 | 214,600 252 9.23 
25 4.41 | 618.3 82.50 | 219,000 -258 9.02 
30 | 3.63| 610.5 | 98.90 | 220,380 -259 8.98 
35 | 3.09 | 604.1 115.25 | 222,070 -261 8.92 


The wastes for these cases may be approximately com- 
puted, and, added to the above expenditures, the sum 
will presumably be approximately the actual expenditure 
of the engine, always provided the design and construc- 
tion to be so well and so intelligently carried out as to 
permit the operation of the machine to be representative 
of good contemporary practice. In the present case, 
there is not only no question of this fact, but we know 
that the Leyes of the real engine approximates 
more closely to the ideal than any case yet known. Our 
computations should, therefore, result in a larger, rather 
than a smaller, figure than is actually obtained for the 
expenditure of the engine during the trial. 

The two formulas most commonly employed by the 
writer in the computation of en wastes by cylinder 
condensation, the most remarkable of those wastes which 
distinguish the real from the ideal case, are the following, 
in which W is the weight of steam condensed per hour, 
and W’ that computed for the ideal case: 


W =CA(T,-T.)t; W=(W'a J rt)/D. 


A and a are constants determined by experiment; ¢ is 
the time of one stroke in seconds; and D is the diameter 
of the steam cylinder in inches, A its internal superficies 
in feet.t As a matter of convenience, the second form 
was employed in checking results after test ; but the first 
of these expressions was used in the antecedent computa- 
tions; the temperatures being obtained on the assumption 
that the expansion was substantially the same in each 
cylinder. Taking the waste as being that of the cylinder 
most subject to this form of loss, and which our computa- 
tions, as above, show to be, in this case, the low-pressure 
cylinder, we find, for D=74; r=3; computing for 
ideai steam and waste, respectively, W’ = 9.23, as above, 
W =1.87 lb. of steam per indicated horse-power per 
hour. The total loss by clearance spaces is 0.13 lb. ; that 
due to ‘‘ drop” and intermediate losses of energy is 0.41, 
and the total is thus, neglecting external radiation, 
11.64 lb. of steam per indicated ager aed per hour. 
To this nearly 5 per cent. should be added, probably, for 
external wastes, and the total becomes 12.2 lb. per indi- 
cated horse-power per hour, thus: 

Taking the mechanical efficiency of the engine as 90 per 
cent., the expenditure of steam per dynamometric horse- 
power per hour, as computed, will be found to be 13.51b.§ 

In the Milwaukee engines the dry steam, the high 
pressure, the large expansion ratio, the low condenser 
pressure and temperature, the ae air leak 
into the condenser, the excellent valve gear and well- 
proportioned ports, the very unusually small clearances, 





* It may appear as interesting as it certainly is satis- 
factory to know that this case was computed, and the 
figures here given obtained, in advance of the trial with 
the results of which they are compared, and the estimated 
wastes were originally introduced as here given. The 
comparison of the estimates with the actual results of 
tests are thus rendered somewhat striking. The com- 
puter was Mr. John R. Whittemore, M.M.E., at the 
time engaged in graduate work in Sibley College. 

+ For the Rankine equations, see either Rankine’s 
‘‘Steam Engineand Other Prime Movers,” or the writer’s 
‘Manual of the Steam Engine,” vol. i. For the treat- 
ment of the real, as distinguished from the ideal, case, 
see the latter, and especially Chaps. V. and VI. 

+t Thurston’s ‘‘Manual of the Steam Engine,” vol. i., 
Chap. VI. ; : 

§ As has been seen, the actual figures were, with boilers 
working with slightly moist steam,. 11.678 lb. per indi- 
cated horse-power, and 12.86 lb. per developed _horse- 
power; the engine working with slightly less thermal 
efficiency than computed, but more than compensating 
this defect by an exceptionally low friction waste. In the 
contractors’ trial these figures become 12.155 Ib. of steam 
per indicated horse-power, and 13.51 lb. per developed 
horse-power—very nearly identical with the computed 
figures. Substantial identity is also given in the case of 
the Chicago engine. 





combine to give us here the closest approximation to the 
ideal case that has yet been recorded. The indicator dia- 
grams correspond with extraordinary closeness to the 
ideal ; and the loss of work by discrepancy between the 
ideal and the real diagram is as remarkably emall. 


Distribution of Energies. 


Steam per Hour. 











Energy Supplied. \Per Cent. Per Per 
| Indicated Developed 

Horse- Horse- 

Power. Power. 
Useful work .. ee ee| .280 2.80 3.16 
Thermal wastes +n a -748 9.37 10.12 
Dynamic ,, ee ae .022 0.03 0.28 
Total received .. se - 1.009 12.20 13.50 








The mean effective pressure, for the engine, reduced to 
low-pressure cylinder volume, is 22 lb.; each pound 
gained by improved vacuum is thus a gain of 1/22 = 
0.0455, or 4.55 per cent. in the work of the engine ; of 
which a small percentage, again, must be returned in the 
operation of the air-pump. Four per cent. per pound of 
pressure, thus gained, is considered by the designers of 
the engine well worth all the care, skill, and conscien- 
tious supervision of the operation of the engine required 
to obtain and to maintain it. The slight compression 
observed is made less effective by the low terminal pres- 
sure ; butit has a sensible effect in reducing the slight 
loss by clearance, 

The low friction loss of the engine is due to a number 
of concurrent circumstances.* The cylinders are vertical ; 
they are coupled, piston to piston, with the pumps ; the 
wheel and shaft have only the friction of their own weight 
and of the small, varying work of regulation ; the triple- 
crank arrangement makes regulation easy and shaft 
friction a minimum ; the circulating pump works in a 
solid column, demanding very little power in its move- 
ment ; the stuffing-boxes are deep, and thus need be but 
lightly packed; and the whole machine is designed, 
constructed, and operated with evident regard to the 
relative magnitude and importance of the partially avoid- 
able wastes, both dynamic and thermal, of the whole 
machine. Perhaps one of the most interesting of the 
minor points noted in the whole investigation is the 
— reduction with time of the dynamic waste ; the 
riction falling from about 14 per cent. on starting 
the new engine, and at the contractor’s, the Benzenberg 
and Lewis, trial, to 9 per cent. at the Sibley College 
trial, eight months later. 

The distribution of energy supplied the engine, during 
the trial, can now be readily determined by comparison 
of the real with the ideal case. It is seen by reverting to 
the estimates already given, that the ideal engine, under 
similar circumstances, would have an efficiency of about 
0.25, and would require 9.25 lb. of steam, nearly 1 lb. of 
fuel per horse-power per hour. We find, from the records 
of the trial, that of all the energy developed in the cy- 
linders, 9.22 per cent. was wasted in friction. 8 
thus obtain the following figures to compare with those 
computed : 





Distribution of Energies. 
Per Developed Horse- 
| Power per Hour. 
Per Cent.) ‘oe ARS Sma = 
| British | 
| ‘Thermal — ot 
Units. nese 


| 


Part of Total Energy Supplied. 








Thermal and thermo - dynamic | 


| 1 etigiegaliie 81.27 | 11,688.25} 10.455 
Dynamic, or friction, waste ..! 1.73 248.81 | 0,222 
Useful work .. 17.00 | 2,444.94| 2.187 


Total thermo-dynamic transfor- 
mation .. ee ee we 18.73 | 2,693.75 2.409 
Total from boilers .. awa --| 100.00 | 14,382 12,864 
Of the total heat wastes, amounting to above 80 per 
cent., we have seen that 100 — 28 = 72 per cent. is the 
unavoidable thermo-dynamic waste that even the Carnot 
cycle cannot evade. The difference, 81.27 — 71.27 = 10 
per cent., is the remainder traceabie to ‘‘ cylinder cunden- 
sation ” and external conduction and other defects. This 
is a condensation of 1.19 lb. of steam per developed horse- 
power per hour, or 10 per cent. of the consumption of 
steam per indicated horse-power per hour. The figure 
computed was 1.87 lb., or 50 per cent. higher; and this 
fact indicates that the jackets, though not operating as 
assumed in the case of the Rankine cycle, were remark- 
ably effective. They very nearly supply just the amount 
of heat required, were there no thermo-dynamic conden- 
sation to retain the working charge in the dry and satu- 
rated condition throughout the stroke. The dry steam 
supplied, and the effective action of the jackets, are thus 
probably very influential in the production of the excep- 
tional economy here observed. But thermo-dynamiccon- 
densation is here considerable, ranging from 20 per cent. 
in the high, to 25 per cent. in the low-pressure cylinder, 





* The friction of the engine is remarkably low for this 
type of pumping engine; but itis, of course, still above 
the figure obtained from the best direct-acting machines, 
which, in the Newton, Mass., trial, reported recently, for 
example, was found to be 4.2 per cent., ‘giving a mecha- 
nical efficiency of 0.958, as compared with that here 


obtained of 0.9078. But the latter Tr excels, on the 
other hand, probably, that obtain 
direct-acting machine. 


from the average 
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at cut-off ; and, besides, 71 per cent. remains a thermo- 
dynamic waste which we are as yet unable to even sur- 
mise possible methods of conquering. 

The fundamental principles of the multiple-expansion 
engine are closely observed in the design of this machine. 
The low cylinder condensation shows not only that the 
jackets were well-designed and efficient, but that the 
wastes of the high-pressure and intermediate cylinders do 
not flood the low-pressure cylinder and produce un- 
necessary loss. The distribution of power among the 
several cylinders is excellent ; the high-pressure and in- 
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termediate having substantially equal powers, and the 
low-pressure owing its higher power to the addition of 
the full-stroke accession of effort due to its communica- 
tion with the condenser. The exceptional efficiency of 
the machine may probably be taken as proof that it is, 
in cases of this kind, which are of exceptionally good 
design and construction, economically advisable to make 
the number of cylinders chosen a maximum for the pres- 
sure adopted.* The total ratio of expansion was very 
nearly 20 in this case, and the ratio for each, assuming 
equality, was thus 4/19,205 = 2.7, the apparent cut-off 
being variable between 0.32 and 0.39. The terminal 
pressure is also here exceptionally low, the usual best 
tigure being considered to be, with good engines, not 
below 6 lb. absolute; it is more commonly 8 lb., and 
often 101lb. Here it is made as low as 5.3 lb., and the 
back-pressure is but 1.63 lb., or 0.11 atmosphere, the drop 
between cylinder and condenser being unusually slight. 
Jacket action is here fairly effective. The measure- 
ments of the indicator diagrams, as originally practised 
by Hirn, show a progressive increase in the internal con- 
densation of from 20 per cent. in the first and in the 
intermediate cylinder, to 25 per cent. in the low-pressure 
cylinder. The difference between the initial and the 
final condensation is 25 — 20= 5 per cent., or about one- 
third the thermo-dynamic condensation, this indicating 
that ‘‘ cylinder condensation,” finally, amounted to about 
10 per cent., in spite of the effectiveness of the jackets. 
If we take the waste from external distribution of heat to 
be 1 per cent., and the condensation in the jacket to be 
due to internal absorption of heat to the extent of 8.25 
per cent., it would appear that the heat expended in the 
jackets was at least twice as effective—perhaps in much 
larger proportion, the exact amount is indeterminable— 
as that worked in the steam cylinders. The observed 
condensation increases 2 per cert., cylinder by cylinder ; 
the normal thermo-dynamic, or adiabatic, condensation 
would be 5 per cent., similarly cumulative; and the 
actual initial cylinder condensation is found to be 20 per 
cent. It thus appears that the jackets reduced the latter 
quantity, which, in an unjacketed engine of this size and 
action, would, as known by experience, be at least 25 
per cent., and ibly 30, to 20 per cent. initially, and to 
a final— which would have been 30 or 40—of 25 per 
cent. This heat transfer from the jackets is equivalent 
to a superheating of about 100 deg. Fahr. They thus 
saved, net, not less than 10 per cent. This, taken as a 





- “Manual of the Steam Engine,” vol. i., page 597 et 
seq. 





fraction of the 16,410 dols. reported by the officers of the 
city water department as the annual cost, amounts to 
1641 dols., the interest on 32,820 dols., and on probably 
ten times the actual increased cost of engines due to 
jackets ; otherwise stated, it is probably 50 per cent. 
interest on the investment in jackets. 

The quality of steam supplied by the boiler being taken 
at 0.98 at the engine, 0.87, 0.85, and 0.81 respectively, in 
theseveral cylinders taken inorder, theinitial condensation 
is seen to have been 13 per cent. in the first, 15 per cent. 
in the second, and 19 per cent. in the third cylinder. 
The jackets, therefore, reduced the cylinder condensation 
due to the action of the sides of the cylinders from what 
would probably have been 30, perhaps 40, per cent, of the 
total supplied, by holding the quality of the working 
steam up to approximately unity at entrance into each 


cylinder. 
(Zo be continued.) 





LAUNCHES AND TRIAL TRIPS. 

Tue s.s. Premier, 537 tons gross register, built for Mr. 
John Simpson, Hope-street, Glasgow, for the coastin 
trade, went on her trial trip on the 9th inst. The vesse 
was built by Messrs. John Shearer and Son, Kelvinhaugh, 
and engined by Messrs. Ross and Duncan, Govan. Her 
dimensions are 175 ft. by 26 ft. by 12 ft. 9 in., with com- 
pound engines 22 in. and 44 in. by 30 in. stroke. Ontwo 
runs on the measured mile she averaged 11} knots, which 
was considerably in excess of the anticipated speed. 


Messrs. R. and W. Hawthorn, Leslie, and Co , Limited, 
Hebburn-on-Tyne, have just completed the s.s. Petersburg 
for the Russian Volunteer Fleet. She is 460 ft. in length, 
with a beam of 54 ft. and a depth of 35 ft. Her capacity 
excdeds 6000 tons measurement, and her speed is 19 knots, 
The hull is of steel throughout, and is constructed on the 
longitudinal cellular double bottom principle, extending 
right fore and aft, and there are 10 watertight compart- 
ments. The room in which the engines are and the boiler- 
rooms are divided by water-tight bulkheads. The dining 
saloon is on the main deck amidships. The music-hall is 
on the navigating deck amidships ; in the apartment are 
life-sized portraits of the Empressand Emperor of Russia, 
which have been sent direct from St. Petersburg for the 
new vessel. Round the hall are cabinets of variegated 
wood, which contrast effectively with the rich tapestry 
and panelling. On the ’tween-decks right fore and aft, 
except where the staterooms intervene, is accommodation 
for 1500 emigrants ortroops. ‘The pumping arrangements 
on board are of exceptional power, being capable of dis- 
charging water at the rate of 1000 tons per hour, thus 
providing for the clearing of the largest hold in 60 
minutes. The vessel has been engined by the builders, 
the propelling and auxiliary engines numbering altogether 
over 40, The main engines are in two sets, workin 
triple-expansion, and the cylinders are 34 in., 54 in., an 
85 in. in diameter, with a stroke of 51 in. The steam 
distribution valves are worked by Marshall’s system, and 
the whole of the machinery in the engine-room is dupli- 
cated. Steam is supplied by seven large cylindrical 
boilers having 36 furnaces. A notable feature of the 
machinery space is the division of the coal, which is 
stored in bunkers extending along the port and starboard 
sides of the ship, thus furnishing an additional protection 
in time of war. On her official trial trip the vessel gave 
an excellent account of herself, the contract speed of 19 
knots being attained. The engines during the whole 12 
hours worked smoothly and without any appreciable 
vibration. 


Messrs. John Scott and Co., Kinghorn, launched on the 
7th inst. a steel paddle ferry steamer named Birkenhead, 
for the Corporation of Birkenhead, specially designed for 
the Woodside and Liverpool stations. Her dimensions 
are: Length, 150 ft.; breadth of hull, 28 ft.; breadth 
over sponsons, 48 ft. ; and 11 ft. deep. She is fitted with 
a spacious saloon, nearly the whole length of the ship, 
16 ft. wide and 8 ft. high. This saloon is divided into 
three compartments, viz., smokers’ (forward), general 
saloon (in midships), and ladies’ compartment (aft). The 
hull is divided into 12 water-tight compartments by longi- 
tudinal and transverse bulkheads, making her practically 
unsinkable, as she would float safely with any three com- 
partments full of water and a full complement of pas- 
sengers on borrd. The sponsons run nearly right round 
the vessel, aud are plated on the under-side of the girders 
and riveted to the hull proper, thus forming other four 
water-tight compartments. On the top of the deck saloon 
is a spacious promenade deck 21 ft, wide and the whole 
length of the ship. The machinery consists of two sets of 
compound surface-condensing engines, one set to each 
wheel, working independently of each other, of the 
diagonal type, and capable of indicating 900 horse-power, 
which will give a — of 12} knots, The boilers are two 
in number, of the Navy type, each having three furnaces 
and large heating surface, and working at a pressure of 
110 lb. per square inch. 


Messrs. William Simons and Co., Renfrew, launched 
on the 8th inst. a dredger for the Russian Imperial Govern- 
ment. In addition to the usual chain of steel buckets it 
is fitted with a powerful apparatus by which the mud 
raised by the buckets is reduced to a state of pulpy con- 
sistency and discharged at a distance of 700 ft. from the 
dredger through floating pipes by means of a powerful 
centrifugal pump. Two pairs of surface-condensing 
engines and two steel boilers of 100 lb. working pressure 
are fitted on board, one engine being used for the dredg- 
ing machinery and the other for the mud discharge pump. 
This vessel is capable of raising and discharging on shore 
250 cubic metres of débris per hour. The Volgaskaiaja, 
as it is named, is to be employed on the River Volga. 





The Westward Ho, a saloon paddle steamer for the 
Bristol Channel pleasure fleet, went on a trial trip on the 
9th inst. in the Firth of Clyde. The vessel, which has 
been built by Messrs. S. M‘Knight and Co., Ayr, and 
engined by Messrs. Hutson and Son, Glasgow, is for 
Messrs. P. and A. Campbell, Limited, Bristol. She is 
225 ft. long, 26 ft. broad, and 9 ft. 6 in. deep. Over her 
saloons a promenade deck extends the full length of the 
vessel, almost the only break being the house—containing 
rooms for pilot and ticket clerk—on which the navigating 
bridge stands. The dining saloon, which is on the lower 
deck aft, is some 60 ft. in length, and there is room for 
quite 200 persons. The engines are of the compound 
surface-condensing diagonal type, with cylinders 36 in. and 
64 in. in diameter by 66 in. stroke, and steam is supplied 
by a haystack boiler of improved design adapted toa 
pressure of 100lb. The engineers claim that the West- 
ward Ho is the only boat with compound engines which 
has ever been fitted with the old haystack boiler, and that, 
effete type as it is, it is able to maintain a high speed with 
natural draught. On four runs over the measured mile— 
two in the morning and two early in the forenoon—the 
mean speed was slightly over 18 knots. 


The hopper dredger Hugh Andrews, recently launched 
by Messrs. Fleming and Ferguson, Paisley, for the Wark- 
worth Harbour Commissioners, has just completed a series 
of dredging and speed trials under the direction of Mr. 
M. A. Pollard-Urquhart, of Messrs. Thomas Meik and 
Son, C.E., London and Edinburgh; Mr. T. Harrold, 
consulting engineer for the owners; and Mr. W. T. 
Courtier-Dutton, of the British a egy for the 
Survey and Registry of Sapee. hen dredging in 
very hard material she raised easily 350 tons per hour, 
and on measured mile, with her full load on board, she 
attained a speed of over 7 knots per hour, fulfilling the 
—— on all points. She left for Warkworth on 

ednesday evening vid the Caledonian Canal. 


Messrs. A. Rodger and Co., Port Glasgow, launched 
on the 7th inst. a steel screw steamer named Baron 
Glamis, of about 3800 tons deadweight carrying capacity, 
for Mr. Hugh Hogarth, of Glasgow. Dimensions: 302 ft. 
by 40 ft. 6in. by 25 ft. 6 in. moulded depth ; triple-expan- 
sion engines by Messrs. Kincaid and Co., Limited, 
Greenock. 


La Marguerite, a fast paddle steamer, built by the 
Fairfield Company, Glasgow, for the Palace Steamers, 
Limited, finished her speed trials in the Firth of Clyde on 
Saturday, the 16th inst. The vessel is one of the fastest 
and best fitted of her class that has ever been built on the 
Clyde, and is to make the double run between London 
and Boulogne in a single day, calling on each journey at 
Margate. She is of exceptional size, has four decks, and 
measures over 2000 tons. Her length is 330 ft., breadth 
40 ft., and depth from the upper deck 21 ft.6in. Her 
certificate has not yet been drawn up, but it is expected 
that she will have the authority of the Board of Trade to 
carry no fewer than 5000 passengers as far as Gravesend, 
and about 2200 across the Channel. The engines are of 
the compound diagonal surface-condensing type. They 
indicated close on 8000 horse-power during six runs on 
the measured mile, and the result was a mean speed of 
over 21 knots. The fastest run was at the rate of almost 
21? knots. 


The screw steamer Planet Mercury, built by Messrs. 
Workman, Clark, and Co., Limited, Belfast, proceeded 
down Belfast Lough on her trial trip on the 13th inst. 
The vessel has been built to the order of Messrs. R. W. 
Leyland and Co., of Liverpool. The principal dimensions 
are: Length, 350 ft.; breadth, 43 ft. 6 in.; depth, 
28 ft, 11 in., moulded, with a gross tonnage of 3220. The 
machinery has been constructed at Messrs. Workman, 
Clark, and Co.’s engine works, and consists of triple- 
pi engines of the most modern type, having 
cylinders 23 in., 37 in., and 63 in, in diameter by 42 in. 
stroke. Steam is supplied from two large steel boilers ata 
working pressure of 180lb. On the measured mile a 
speed of 114 knots was obtained. 


The Sunderland mr gongs | Company, Limited, 
launched on the 14th inst. a steel screw steamer named 
Swiftsure. The length is 197 ft. 6 in. between perpendi- 
culars by 30 ft. breadth and 16 ft. 3 in. depth. Tri-com- 
pound engines by the North-Eastern Marine Engineering 
Company, Limited, Sunderland, are being fitted. The 
cylinders are 17 in., 28 in., and 46 in. in diameter by 39 in. 
stroke, the steam pressure being 160 lb. 


The s.s, Ithaka, the second vessel which Messrs. Craig, 
Taylor, and Co., Thornaby-on-Tees, have built for 
Messrs. A. C. de Freitas and Co., was taken out to sea 
for her trial trip on the 14th inst. A satisfactory speed 
was maintained. The dimensions of the vessel are 
288 ft. by 41 ft. by 24 ft. 74 in. depth moulded to awn- 
ing deck ; and the engines, which have been constructed 
by Messrs. Blair and Co., Limited, have cylinders 21 in., 
35 in., and 57 in. in diameter by 39 in. stroke. Owing to 
the dispute which at present exists with the joiners, the 
passenger accommodation of this vessel has been left un- 
finished, and will be completed in Germany. 





WESTERN oF France Ratway.—-The average length of 
line at work last year upon this system was 3408} miles, 
as compared with 3138? miles in 1892. The revenue ac- 
quired last year was 6,138,054/., as compared with 
6,065,146 in 1892, showing an increase of 72,908/. last 
year. The working expenses in 1893 were 3,389,335/., as 
compared with 3,248,062/. in 1892. 
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GAS, &c., ENGINES. 


8967. H. M. L. Couan, Paris. Gas, &c., Engines. 
[6 Figs.) May 4, 1893.—This invention relates to gas, &c., engines. 
The working cylinder is attached to a hollow stand C inclosing 
the crank D and connecting-rod. The bearing for the crankshaft 
is formed in the boss of a loose cover secured in the side of the 
stand. The bearing of the shaft is conical, and is received in a 
bush fitting in the boss of the cover and adapted to be fixed in any 
position adjustable axially to regulate the position of the crank, 
and circumferentially to compensate for unequal wear. The shaft 
bearing is kept in its position in the bush by means of a washer 
M prevented from turning on the shaft and a nut screwing on the 
smaller end of the shaft and forcing the washer against a flange 
on the bush. The valve mechanism is actuated from a small shaft 
forming a continuation of the crankshaft and operated by the end 
of the crankpin engaging in a loose eye in an arm attached to it. 
The bearing of this valve shaft is conical, and is received in a bush 
K fitting in the boss of a loose cover secured in the other side of 
the stand, acap L, rigidly attached to the bush and screwing on it, 
serving to adjust it, the two bearings — lubricated by means 
of tubes passing to the outside of the stand, The exhaust valve 
is operated by an oscillating lever actuated by an eccentric and 
rod which is forced out of the way at each alternate stroke against 
the resistance of a spring by means of a cam working at half the 


























ed of 
speed 


speed, so as to obtain a four-stroke cycle. 


To govern the s 
the engine the exhaust is kept closed whenever the desir 
is exceeded, and consequently fresh explosive mixture is not drawn 


into thecylinder. When thes exceeds the normal amount, a 
small lever is forced by a spring in the path of the oscillating 
exhaust lever and prevents it from retaking its normal position 
from which it has been forced by the cam until the speed falls to 
the desired amount. The piston is lubricated by a tube passing 
to the front end of the cylinder. A tube also passes through the 
piston'to a groove on the pin at the piston end of the con- 
necting-rod, and this tube during every stroke comes opposite 
the other tube. This groove is in communication by small 
holes bored in the pin with holes sy the connecting- 
rod end, which is thus lubricated. he excess oil passes 
by a third tube running along the connecting-rod to its crank 
end, and escapes into the hollow stand and is drawn off 
through a hole closed by a screw plug. The power of tke 
engine is regulated by its speed, the speed of the driven 
shaft being kept constant by means of gearing, A pulley on 
the crankshaft drives by means of a belt a pulley on a shaft 
situated in the hollow stand and carrying a cone pulley driven 
by a belt —_ through the stand, a reverse cone pulley situated 
on the other side of the stand and mounted on a shaft carrying a 
main driving pulley. (Accepted May 9, 1894). 


RAILWAY APPLIANCES. 


996. E. Bearss and W. Carr, New York. Atmo- 
spheric Brake Couplings. (4 Figs.) Javuary 16, 1894. 
—This invention relates to means for opening and clozing 
the valves of air brake hose couplings, so as whenever the 
two sections of the coupling are united to establish an un- 
interrupted passage for the air through the coupling, and 
when the sections are uncoupled, to automatically shut the 
valve in each section. The hose coupling is provided with 
the two sections A and Al, having valve bodies A2, A? respec- 
tively provided with the pipes A+ and A®5 connected with 
the hose extending under two adjacent cars. In each valve 
body A? and A3 of the sections is loosely fitted a valve seat 


projecting slightly beyond the opposite faces of the valve bodies, 
so that the projecting ends of the two valve bodies move in firm 
contact with each other when the sections A and Al! are united. 
The valve seats O in the valve bodies A2 and AS are held in place 
by caps D and D! screwing in the outer faces of the valve bodies 
A? and A3 respectively. The valve seats C are provided with 
conical valves F, whose stems G and G! respectively extend through 
the caps D and D! and through stuffing boxes D2 and D® on the caps. 
The outer ends of the valve stems G and G! are each formed witha 
handle G2 and G3 respectively, each adapted to be engaged by the 
forked end of an arm H and H! respectively. When the two 
sections A and A! are coupled, the conical valves F are open, anda 
continuous passage is formed through the coupling from one hose 
to the other ; but when the two secti are pled the arm 
H! on the one section A engages the handle G3, turns the latter, 
and consequently the stem G! carrying the valve F of the valve 
body AS, at the same time that the arm H on the section A! en- 
gages the handle G* secured on the stem G, and turns the latter 
and the valve F in the valve body A?, Thus by the time the two 








sections A and Alare in position for uncoupling, the arms H and 
H!' have turned the valves F sufficiently to close them, so that each 
section A and A'is shut. As the arms H and H! engage with 
their forked ends, the two sections can be moved apart in un- 
coupling, and after the valves are turned, as the forked ends 
readily slide from the handles. The valves remain in this closed 
position until the sections are again coupled, when the arms H 
and H! again engage with their forked ends, so that when the 
sections are moved into their normal coupling position the handles 
are again turned by the arms H and H!, so that the valves F are 
opened and a continuous passage is formed through the coupling. 
The forked ends of the arms Ii and H' are of such a length as to 
extend at their extreme outer ends beyond the centres of the 
valve stems G and G! at the time they engage the stems, so that 
the two sections cannot be coupled unless the handles, and con- 
sequently the valves F, stand in the proper position. Means are 
provided for preventing the valve F from accidentally turning 
when in an open position, and in case the section is coupled with 
one of a different construction, forked arms I and I’ are pro- 
vided, pivoted on the sections A and A! respectively opposite the 
arms Hl! and H. (Accepted May 9, 1894). 


STEAM ENGINES AND BOILERS. 


13,016. J. W. Ray, Liverpool. Signalling Appa- 
ratus used with Lierine ines. [7 Figs.) July 4, 
1893.—This invention relates to apparatus used on board ship to 
indicate on deck the direction of rotation of the main engines. 
Two wheels 1 and 2 ate mounted concentrically on a stud 
carried by a frame 4. The wheel 1 is positively connected by a 
rod 5 to the lever 18 on the weigh-shaft, and has, therefore, an 
angular motion corresponding to the latter. The wheel 1 is also 
connected to the other wheel by the interposed spiral spring 7, the 
spring connections being such that any angular movement of the 
one wheel relatively to the other produces a compression of the 
spiral spring. The latter pulley has a notch 8 formed in the peri- 
phery of its boss 17, into which a projection 9 on the detent lever 10 
normally engages, and so holds the wheel stationary. An end- 
less chain 11 connects the wheel to a spindle 19 which operates 
the index-hand 20 of the indicator on the bridge. If the reversing 
gear is moved from mid-position to the ahead position, the wheel 
1 is moved to a corresponding position, but the other wheel is not 
able to revolve, and as soon as the piston crosshead is in its lowest 
position, the releasing pin on it operates the detent lever 10 in 
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opposition to the spring 16, lifting the pete 9 out of the 
notch 8, and so allowing the spiral spring to rotate the wheel 
into a position corresponding to that of the wheel 1; and as the 
latter is connected to the weigh-shaft and the former by the 
chain 11 to the index-hand 20 of the indicator, the hand, as 
soon as the engines begin to move, but not before, takes up a 
position corresponding to the angular position of the weigh- 
shaft, which determines the direction of rotation. The boss 
17 of the wheel has its periphery, in the vicinity of the notch, 
formed eccentric to the centre of rotation, so that when the 
wheel is on either side of mid-position this eccentric peri- 
phery lifts the projection 9, so that the tail-end of the detent 
lever 10 is clear of the releasing pin on the crosshead as the 
latter reciprocates. Should the engines now be reversed or 
stopped, the weigh-shaft, and consequently the wheels 1 and 2, 
pass through their mid-position, the latter wheel being held in this 
position by the projection 9. The projection 9 is made of 
smaller dimensions near its extremity, so that it may engage with 
the notch before the wheel actually comes into mid-position. 
(Accepted May 9, 1894). 

17,668. C. R. Winn, Birmingham. Safety Valves. 
(7 Figs.] September 20, 1893.—This invention relates to spring 
safety valves and relief valves. The spindle of the valve is pro- 
longed through the cover A of the spring casing in valves in 
which the spring is inclosed. The cover is bored to receive a 
loose sleeve B fitted over the spindle end, this sleeve being slotted 





C, resting at its inner end ona gasket E, having its outer end 





and fitted with a key E, which is passed through a corresponding 





slot in the spindle. Upon the top of the cover an inclined plane 
F is arranged in a circular form, on to which engages a hollow boss 
H fitted round and under a flange cast on the sleeve, the bors 








being furnished with a handwheel by which a circular motion can 
impar to it. Means are provided for preventing the 

spindle from being raised too high, and the inclined surfaces from 

becoming inadvertently disengaged. (Accepted May 9, 1894). 


9077. C. A. Allison, London. ((@. EF. Belmor and A. J 
Treat, San Francisco, U.S.A.) Furnaces, &c. (3 Pigs] 
May 6, 1893.—This invention relates to boilers for generating 
steam by means of gaseous fuel produced within the boiler. re 
generating chamber is formed integrally with the boiler A, and is 
surrounded by heating surfaces and water spaces, so that the heat 
of the gas-producing chamber C is directly communicated to the 
water in the boiler and utilised. The generating chamber is made in 
tapering form from the top downward, so that the fuel aa it is 
consumed and descends is at the same time compressed. 











vertical fcejing tube is also formed integrally wit the boiler, and 
extends upwards through the steam spaces, being provided with a 
valve to admit fuel and excludeair. A common grate and acces- 
sories are provided, so that the boiler can be fired independently of 
the gas-producing and gas-consuming elements. A downtake 
e en the generating chamber connects with a combining 
chamber d in which the gasis mingled with the air. Air-impelling 
apparatus is connected with both the gas-producingand combining 
chambers, so that the pressure of air supplied to these two chambers 
can be relatively regulated, and thus control the volume of gas 
generated and burned in a given time. (Accepted May 9, 1894). 


MISCELLANEOUS. 


18,171. B. Kirsch, Vienna, Austria. Rope Coup- 
{10 Figs.] September 27, 1893.—This invention relates 

to a rope coupling which allows of the ends of the rope to which 
it is connected being rotated relatively to each other for the 
pu of shortening the rope, and prevents the ends untwisting 
until it is desired that this should take place. A bolt is formed 
with a female part c and the bolt R with lateral projections. 
Each bolt is provided at its outer end with a number of hooks, 
about which are placed the looped ends of the strands of the ee 
to be connected. The diameter of the rope coupling is smaller 
than that of the rope, in order that the rope coupling may not, 
when in use, strike against and injure the pulley over which 
it works. The coupling is put together by inserting the cams 
of the bolt Rin the female part ¢ of the bolt L, after which the 
two-part nut is screwed into the part c, a rotatable connection 





being thus made between the two boltsand the two rope ends fixed 
on them, which connection cannot be loosened by pulling on the 
two bolts. The female part cis provided with a lateral opening 
in which a tooth d, acting as a stop, is radially movable. This 
tooth is inserted into the opening, from the interior of the part c 
before the insertion of the cams and the nut }, and is prevented 
from falling out of the opening by its broadened innerend. This 
tooth can be pushed inward by hand. To tighten the rope the 
bolt L is held fast by means such as a key, which is inserted into 
the notches / (Fig. 2) of the female part c, and the other bolt 
R is turned by the upper end of the key, which for this pur- 
pose is placed on the squared part g, the cams sliding past 
the tooth d and pressing it outwards, and the tooth being 
pushed back by hand each time behind the cam that has just 
seed it. When the rope is sufficiently tightened and the 








ook bolts are liberated, the tightened rope tends to rotate 
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the cams in the opposite direction, the result being that one 

of them is firmly pressed against the tooth d which has been 

pushed inward, so that this tocth is fixed firmly in position and 

= ert ‘we ward rotation of the bolt R prevented. (Accepted 
‘ay 9, » 


6680. W. Chadburn, Liverpool. Speed Indicators. 
{5 Figs.) March 80, 1898.—This invention relates to speed indica- 
tors which show, and for each instant of time, the rate of epeed 
at which an engine is working. The speed-indicatin device is 
adapted to be actuated at a regular rate by a reciprocating part of 
the engine having an irregular movement. To effect this the move- 
ment of the reciprocating part is transmitted to the revolving 
part of the —- device through a governing mechanism, 
which receives irregular motion from the reciprocating part, and 
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in some cases stores energy irregularly imparted, and gives out 
motion at a constant rate. When a spring is employed, it is 
acted upon from the reciprocating part through a double paw! 
or clutch and lever device, by which movement is imparted to the 
spring in both the in and out, or backward and forward strokes 
of the reciprocating part, and the energy so imparted is given 
out by toothed gear to the revolving part of the indicator ; 
and to further assist in rendering the motion of the indicator 
thoroughly regular, a flyer n is used in connection with the part, 
by which the stored energy is transmitted to the indicator part, 
by which a governing effect is obtained. (Accepted May 9, 1894.) 


6359. A. Bouvier, Lyons, France. Syphon Test- 
Boxes. [3 Figs.) March 29, 1894.—The object of this invention 
is to provide a a test-box for detecting leaks of gas, Aisa 
syphon receptacle of metal connected to the gas main by two 
tubes a, a1, The inside chamber A is (J-shaped, and is divided 
into two separate parts by a partition a? cast with the box. B,C, D 
are three vertical tubes, each of which receives a ve b, c,d re- 
spectively. The pipe b! is bevelled at its lower end, which dipsto 





the bottom of the box A and serves to aimit water t» the syphon. 
The tubes C, D with their respective pipes c, d, serve for the 
passage of gas when testing the tichtness of the mains, Eis an 
inspection box with a cover ¢, beneath which is placed the syphon. 
Grease cups g, g}, g? are compo:ed of inoxidisable metal ; H is a 
horizontal plate connecting the three tubes B, C, D, and / asimilar 
plate receiving the pipes 6, c,d. The syphon is connected to the 
main by lateral tubes I, J. K is a plug in the bottom of the 
box. (Accepted May 9, 1894). 

10,365. E. Dearden, Sheffield. Valves. [4 Figs.) May 
26, 1898.—This invention relates to valves Used with hydraulic, 
&c., machines. The valve chamber is made in the form of a 
cylind. ical casing A, having an internal diameter and length to 
correepond with the dimensions of the poyeipen pestease ~ C, and 
closed at one end D. Upon the other end of the chamber is fitted 
a' cover E bored through the centre in order to form bearings 
within which the valve spindle F revolves. The closed end D of 
the chamber A is similarly bored, and grooves G are formed on 
the inner face and that of the cover to receive packing rings H. 





To the movable part of the valve K, which is arranged to revolve 
within the chamber A, is fixed a stem F projecting at each end 
through the bearings provided in the opposite ends D and E of 
the casing A. The supply of water from the accumulator enter- 


ing at M passes through the port B to the cylinder N. Upon 
turning the plug round to its alternate position, communication 
is closed between the accumulator and cylinder, but is opened 
from the cylinder at N to the exhaust passage O through the port 
C formed inthe valve. (Accepted April 18, 1894). 


9154. W. H. Foster, Halifax, Yorks. Valves. [1 
Fig.) May 8, 1893.—This invention relates to a water and steam 
tight valve on the screw-down principle. A is the spindle 
secured by a screw B to a cap C provided with a handle D. The 
cap Cis made with internal screw threads, and fits on to the 


barrel E, so that when the handle Dis turned so as to raise or 
lower the screwed cap, the spindle A is also raised or lowered. 
The upper end of the spindle is packed at F, and the lower end 
atG. The valve H, which is provided with a leather washer, fits 
upon the seating J, and is made with a vertieal spindle entering 
an opening formed in the spindle A. (Accepted April 4, 1894). 
7671. A. J. Boult,London. C.Thomas, Tirlemont, Belgium). 
&c. (3 Figs.) April 14, 1893.—This invention comprises 
two grooved guides, secured to the cage, and two tapered toothed 
jaws which move in these grooves, and which are operated on b 
levers and springs. As long as the rope or lift chain by whic 
the ray is hoisted or lowered is kept taut by the weight sus- 
pended from it by the ring F, the parts G H and C K are drawn 
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upwards, and the wedge-shaped gripper jaws B are held down, so 
that the guide-bar E is free of contact with them in their vertical 
up and down passages; but should the rope break, all the parts 
GH, C K and their connections drop by their own weight, forcing 
the wedge-shaped jaws B upwards and into contact with the 
guide-bar E, so that the serrated surfaces of the jaws grip the bar 
fast, and arrest the downward drop of the cage. (Accepted 
April 18, 1894). 

9785. W. Buckwell, Brighton, Sussex. Valves. 
(26 Figs.}) May 16, 1893.—This invention relates to valves for 
governing the entrance, exit, or flow of any liquids or gases, and 
the object is to provide one which has an entirely sliding motion 
on its seat, and works without any impact between the valves 
and their seating. The valve A has its sides inclined, so as to 
render sticking impossible. A! are the recessed 8 in the valve 
to allow of lubrication by passing liquids. A? are the contact 
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surfaces formed on the valve. A®* is an upper extension to re- 
ceive akey B, having a square head for operating the valve A. A‘ 
is the passage in the valve. C2 is the anti-frictional metal lining. 
The lower part of the seating oo 2) is closed, and the valve A 
is retained in position by a me ng Dand packing D',*held in 
position by a gland adjusted by screws. E is the space beneath 
the valve, and A5 are the sight apertures through the valve A. The 
spring F is secured at both ends 4 bolts on the fixed part C, and 
is connected with the valve A. (Accepted April 18, 1894). 


T. Craner. Bey, Biehigen, Us-A. Manufac- 


6426. 
ture of Caustic Fig.) March 30, 1894.—This in- 
vention relates to the manufacture of caustic soda from salt brine. 
A number of electrolytic cells A are adapted to be used on a 
—o scale for seinen ad — =. hm are 
i ito separate com ents for electrodes by a ragm. 
The caustic soda solution from the cathode compartments of 
the cells is collected into a receiver B. C are the electric gene- 





rators which supply the electric current for electrolysis, D the 
steam engines which drive the dynamos, E the boilers which fur- 
nish the steam for the latter, F yn G connections for 
conducting the exhaust steam from the engine to the evaporators, 


6926 


and H the fusing kettles, into which the concentrated solution of 
caustic soda from the evaporators is discharged, and L is a return 
ipe by which the water of condensation fromthe evaporators can 
used to supply the cathode compartments of the cells with 
the necessary supply of water. (Accepted May 9, 1894). 


6440. G. Bray, Leeds. Gas Apparatus for Warm- 
ing Rooms, &c. (3 Figs.) March 31, 1894.—To the horizontal 

ipes A is attached a firebox B perforated at the door O and 

rough the bottom plate D. Within the firebox B are a number 
of gas jets E regulated by a tap, the heated products of com- 
bustion rising from the firebox B into the bottom horizontal Pipes 
A, the greater part of the heated products of combustion iD 
to the right, then in the direction of the curved arrows throug’ 
the second row of horizontal pipes, and so on to the top hori- 


zontal pipe A5 to the outlet G, thus heating the series of pipes, 
and by them warming the roem. The circulation of the heated 
gases through the horizontal and vertical pipes is effected by 
placing diaphragms in the upright pipes P, and in order that the 
rtion X of the bottom pipes A may be heated, some of the 
eated gases are made to pass in that direction by forming a small 
hole Fl in the first diaphragm through which a portion of the 
gases pass. Means are provided for allowing some of the heated 
gases to flow through the portion A5 of the top pipes to the outlet 
G. (Accepted May 9, 1894.) 


6671. D. Arthur and C. R. Illingworth, London, 
Drainage. [4 Figs.) April 3, 1894.—This invention consists 
of a system of drainage for preventing the sewer air penetrating 
through the drains into houses, &c, The sewer itself, with the 
drain junctions, forms a trap which prevents the sewer air from 
entering the drains, Cremator furnaces are provided, and the 
air is propelled or drawn towards them by floating fans placed 


in the sewers. These fans may be worked by electricity. A is 
the sewer, B the float chamber, C a ccnnec ting drain discharging 
below the sewage D; E is a circular fan with guard F to protect it 
from the sides of the sewer in case of oscillation. Gis a float 
attached by a sliding ring I to an upright standard H, which is 
connected to the upper chamber and embedded in the grourd 
below the level of the sewer. (Accepted May 9, 1894). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Desetatiele with illustratiors of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the U: ited States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 86, Bedford- 
street, Strand. 





Oraco (N.Z.) Harsour Boarp.—At a meeting of the 
Otago Harbour Board in April the finance committee 
submitted a report embodying various schemes for the 
seep improvement of the revenue of the board. 

he present revenue is 45,000/. per annum, out of which 
37,000/. has to be paid for interest, &c., leaving only 
75001. for current expenses and necessary works. Current 
expenses are about 7200/. per annum, so that it is impera- 
tive to increase the revenue with a view to providing for 
necessary works, It was decided to submit an ad valorem 
= on general imports, in lieu of the present import 

uties, 
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AMERICAN RAILWAY CAR 
COUPLERS. 
(Concluded from page 804.) 

Tue Drexel coupler is also entirely of steel, and 
its construction is so clearly shown on the illustra- 
tions, Figs. 66 to 79, on page 836, that it is not 
necessary to enter into details. The drop tests 
gave remarkably good results, for of the four 
couplers subjected to the test two required ten 
blows, seven of them from a height of 15 ft, ; one 
took seven blows, while the remaining four broke 
at the sixth blow. Coupler No. 1 withstood the 
first three blows without any other effect than 
the closing of the knuckle opening from 3,%; in. to 
213 in., or # in.in all. At the fourth blow, which 
was from 15 ft. height, the pivot pin and shank 
were found bent, and at the sixth blow the knuckle 
opening was reduced to 2,%, in. At the tenth blow 





the knuckle broke. In the case of No. 3 coupler, 
which also took ten blows to break it, the pin 


platform, and slides over it as the face-plate is 
forced in and out. The face-plate is riveted to the 
buffers as before, but does not rest upon them, so 
that the entire weight of the diaphragm is sup- 
ported at the inner point of the angle iron resting 
on the platform. This tends to tilt it out at the 
top with a force equal to a heavy spring. This 
outward tendency is limited by the canvas cover- 
ing and ties at the top. An additional tilting of 
the face-plate is permitted by means of slotting the 
holes in the hinge-plate on the outer panel. 

The normal position of the face-plate is about 
4 in. beyond perpendicular, so that when two vesti- 
bules come into contact a total compression of 1 in. 
at the top is necessary before the buffers strike, 
and thus they are kept in contact. In the new 
design of this vestibule, too, the rubber or canvas 
diaphragm is superseded by two wooden panels 
hinged together, and operating as a folding door. 
To increase flexible movement, the post is set over 
just above the side sill instead of being directly at 
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Fic. 84. THe Barr VESTIBULE. 


began to bend from the beginning, then the shank, 
and at the sixth blow a piece of the knuckle was 
broken, while the opening was reduced to 2}in. 
In all the cases it was the knuckle that broke. In 
the pulling tests, the breaking point was only 
reached at a pull of about 146,000 lb. to 161,600 1b., 
while at 125,000 lb. pull the knuckle opening was 
only 4 in. to § in. greater than the normal. The 
results are tabulated below : 
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eit 674 | 33 | 3% | 33 318 | 153,700 
In couplers Nos. 5 and 6 the M.C.B. limit gauge was . 
Knuckle was broken after test in Nos. 2, 5, and 8, and knuckle 


would not open in Nos. 3, 4, and 6. Pivot pin was bent in every 
case. Single lug test : Broke upper lug of No. 3 at load of 120,500 Ib. 
Drawbar test: Broke special steel attachment and sheared 
oy . a bent outward to an angle of 25 deg., but not broken 
at 214,100 Ib. 


The Barr vestibule, manufactured by the Drexel 
Railway Supply Company, is illustrated by Figs. 80 
to 83, on page 837, and Fig. 84, annexed, as applied 
to the Miller platform already described. The 
buffers at the side are made of a peculiar shape 
to receive the face-plate. Between them is placed 
the main centre buffer, giving in effect a con- 
tinuous plate. The face-plate is kept in contact 
with the opposing face-plate by gravity. Just 
above the point where it is joined to the buffers, 
and at right angles to it, is riveted an angle plate. 





The inner point rests upon a chafing iron on the 


the back of the face-plate. The folding panels are 
placed in between (Fig. 82). To the back surface of 
the face-plate is hinged a long narrow strip of iron, 
to which the outer panel is bolted. This outer 
panel extends back parallel to the centre line of 
the car. The inner panel in its normal position 
rests at right angles to the outer, the two being 
hinged together along their line of contact. As the 
face-plate is forced inward or outward the outer 


-| panel moves backward and forward parallel with 


the centre of the car, carrying with it the other 
panel swinging on a transverse line. Sufficient 
clearance is, of course, allowed between the panel 
and the post to permit of the swinging. 





THE CAMBRIDGE SHOW. 

AGRICULTURE has little connection with mathema- 
tics, or even with academic learning generally. Yet 
the annual show of the Royal Agricultural Society 
of England does not seem out of place in Cam- 
bridge. The halls and vicarages of our country 
districts are filled with men who once strove for 
fame and honour in this, or the sister, university, 
and who still shed the influence of the ‘‘ ingenuous 
arts” over the less cultured society in which they 
pass their lives. In large numbers they now figure 
among the members of the Society which has in- 
vaded the usually quiet town on the Cam, and rival 
each other in their breeds of cattle and horses. It 
is well known that were it not for the existence of 
the gentleman-farmer, these shows would lose a 
great deal of their success. The rearing of pedi- 
gree cattle requires a long purse, and often the 
return is rather one of honour than of profit. In 


the present depressed state of agriculture, with 
falling rents and disappearing land values, many a 
visitor to Cambridge will heave a regretful sigh 
when he thinks how differently he might have 
found himself situated, if, when leaving the uni- 
versity full of the vigour of youth, he had chosen 
some other path in life than that of a country 








squire. It is to be hoped that the philosophy 
studied years ago still continues to exert its bene- 
ficent influence, preaching the joys of a life 
ripened amid country pleasures, as compared with 
one fretted out or blighted in the fierce activity of 
a city. Unfortunately the voice of philosophy is 
apt to pass unheard when the difficulties of 
making ends meet on a lessened income engross 
the whole of the attention. 

Cambridge has, however, other claims on the 
Royal Agricultural Society than those arising from 
the presence of its graduates on the roll of mem- 
bers. It is an important market town, situated in 
the centre of a large district very ill supplied by 
manufactures, and its fortunes are, therefore, 
bound up with the cultivation of the soil. Further, 
the east of England has suffered with peculiar 
severity during the bad times of the last few years. 
It is peculiarly a wheat-growing country, but with 
grain selling at 22s.a quarter some other crops 
must be substituted or land go out of cultivation. 
This is particularly the case when leases debar the 
farmer from selling the straw, which is now the 
most valuable part of the wheat crop. In spite, 
however, of all the dismal prognostications that 
one hears, it is evident that the agricultural en- 
gineer has still faith in the east of England as a 
market, for there is a more than average display of 
implements and engines at Cambridge, as shown by 
the subjoined Table, which we print according to 
custom : 





Number of 








Year. _ Place of Meeting. | Stands a f 
1869 | Manchester 395 7,724 
1870 Oxford ne my 406 7,851 
1871 | Wolverhampton ... 363 7,650 
1872 | Cardiff ? 308 5,843 
1873 | Hull... 329 5,634 
1874 | Bedford 361 5,931 
1875 | Taunton 284 4,214 
1876 | Birmingham 420 6,414 
1877 | Liverpool 428 6,930 
1878 | Bristol 435 6,837 
1879 | London 704 11,878 
1880 | Carlisle al 288 4,196 
1881 | Derby ae antl 293 5,960 
1882 | Reading " 391 6,102 
1883 | York... = 401 6,058 
1884 | Shrewsbury 367 5,241 
1885 | Preston : 360 5,313 
1886 Norwich 322 4,656 
1887 | Newcastle ... PF 283 3,616 
1888 | Nottingham mal 368 4,717 
1889 Windsor ... aa 553 7,446 
1890 | Plymouth”* ... 307 4,141 
1891 | Doncaster ... 421 5,347 
1892 | Warwick 411 5,430 
1893 | Chester .. |. 408 5,527 
1894 | Cambridge ... | 442 6,031 


 * 9078 ft. of shedding. 


There is comfort, we think, to be derived from 
this circumstance, for engineers are pecularly well 
situated to know the true state of the case. Many 
of them have agents in every large country town, 
and from the inquiries they receive, and the readi- 
ness with which their accounts are paid, they learn 
the exact state of the farmer’s buying capacity, 
which is, of course, a reflex of his profits and pro- 
spects. We hope that the omen of this year’s 
large gathering will prove in every way a true one. 


Ort AND Gas ENGINEs. 

For many months the oil engine trials at the 
Cambridge Show have been looked forward to with 
interest, as the world was anxious to learn authori- 
tatively the exact value of these motors. Only four 
years ago there were similar trials at Plymouth 
with only two competitors, while now there must 
be at least a score of makers competing for public 
favour. We had intended to lay before our readersa 
detailed account of the trials, following the proceed- 
ings day by day, as we have done in relation to all 
previous engine trials held by the Society at 
Cardiff, Oxford, Newcastle, and Plymouth. But 
to our surprise we were informed that the Council 
had ed a formal resolution excluding the public 
and the press from the trial shed, lest their presence 
should interfere with the freedom and convenience 
of the judges. We have been present at all previous 
trials, and we can testify that in no case has the 
slightest inconvenience ever been felt. The public 
does not attend these tests. Indeed, it cannot, 
for the shed is inside the show ground, from which 
the public is rigidly excluded during the week pre- 
ceding the opening of the show, that is, during the 
trial week. The only persons who can attend are 
the exhibitors, and they are usually too busy in 
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the erection of their stalls to do more than glance 
in for an occasional five minutes. The press has 
usually three or four representatives in constant 
attendance, while the reporters of the local papers 
look in once a day for 10 minutes in search of 
news which they do not find. Further, we can- 
not see that it was requisite to couple the press 
with the public. The exclusion of the latter by no 
means involved that of the former ; it was quite 
certain that not more than half-a-dozen journalists 
would ever be in the shed at the same time— 
probably not more than three—and that their 
presence could not be held as a grievance by out- 
siders. As a matter of fact, the public never 
evinced any curiosity in the proceedings. When, 
after keeping the trials private for the first three 
days, the executive threw them open on the fourth, it 
made no perceptible difference. At no time was 1 per 
cent. of the space railed off for onlookers ever occu- 
pied. The prohibition was an entire mistake, and 
its rescission is an acknowledgment that it was so. 

We suppose that in duecourse—-some months hence 
—a detailed report from the pen of one of the judges 
will appear in the Society’s Journal, but the world 
marches too fast to be content with such dila- 
tory proceedings. Buyers have been hanging back 
awaiting the results of these tests, but their needs 
are not met with the simple publication of the 
awards. Each has his own peculiar requirements, 
and requires some assistance in filling them beyond 
knowing which engine satisfied the judges most 
completely. Hitherto they have been able to gain 
what they wanted from our columns and those of 
our contemporaries, but now they will have to 
wait for weeks, to their own vexation, and the 
grevious detriment of the competitors. 

In connection with this matter it has also to be 
borne in mind that, although the engine trials con- 
ducted under the auspices of the Royal Agricultural 
Society are nominally carried out purely in the 
interests of agriculturists, yet they really have— 
and have always had—a far wider influence. In 
the case of the makers of oil engines especially, 
we are quite certain that the competitors at 
Cambridge do not look to the custom of farmers 
as their sole—or even their chief—recompense for 
the trouble and expense of subjecting their engines 
to trial. They have undoubtedly anticipated the 
wide publicity of results in the technical press 
which has attended former engine competitions, 
knowing that by such publicity these results would 
be brought under the notice of thousands of engine 
users in all parts of the world to whom the Journal 
of the Royal Agricultural Society is an absolutely 
unknown work. 

The oil engine trials took place in a long shed 
divided at each side into 14 bays like the stalls in 
a stable. Down the centre was a broad avenue, 
railed off on the fourth day of the trials at each 
side, and reserved for those not actually con- 
cerned in the trials going on at the particular 
time. Concrete beds, with foundation bolts let 
into them, were prepared in advance for the 
fixed engines, but owing to the elastic nature 
of the soil they did not always prove to be 
sufficiently solid, and in some cases had to be 
supplemented. At a depth of 2 ft. water was 
found, the effect being that the soil above was 
extremely mobile, like a weight resting on a 
foundation of jelly. It responded very readily to 
the explosions in the engines, the tremor ex- 
tending a considerable distance. Each stall was 
boarded round on three sides, leaving sufficient, 
but not toe much, space for passing round the 
engine, taking diagrams, and the like. The fourth 
side was open towards the central avenue, the 
crankshaft, in the case of the horizontal engines, 
being towards that side. The judges had an office and 
dining-room adjacent to the shed. They were Pro- 
fessor D. 8. Capper, M.A., King’s College, London; 
Professor Ewing, M.A., Cambridge ; and Mr. J. B. 
Denison, Bembridge, Isle of Wight the latter 
being understood to judge of the merits of the 
engines from the farmer’s point of view, rather 
than that of the man of science. As an attempt 
was made to represent different interests, we are 
surprised that the purely mechanical aspect did not 
have an advocate, instead of two of the judges 
being drawn from the same professional class. 

The following is a list of the entries and results : 


Fived Oil Engines of 4 to 8 Brake Horse-Power. 
Exhibitor. Address. 
Daimler Motor Syndicate 49, Leadenhall-street, 
London. Did not 

compete 





Weyman and Hitchcock Guildford ; 

” ” ’ Retired 
during trial 

Banbury 


Halifax 
. Colchester 
146, Clerkenwell-road, 
London. Retired 
during trial 
Gloucester 
Norwich. | me not 
appear in trials 
Openshaw, Manches- 
ter. 25/. prize 
Sandiacre, Nottingham 


Gateshead 


Samuelson and Co. * 
Gas Engine 


Campbell 
Company tg 

Britannia Company 

Tolch and Co. ... 


Fielding and Platt 
Holmes and Son ... 
Crossley Brothers, 
Limited 
Wells Brothers... ae 
Clarke, Chapman, and 
Co., Limi Se me 
Richard Hornsby and : 
Sons, Limited ... ... Grantham. 650/. prize. 
Portable Oil Engines—9 to 16 Brake Horse- Power. 


Exhibitor. 
Weyman and Co. 


Campbell Gas Engine 
Company a ne 
Clarke’s Crank and Forge 


Company 
Fielding and Platt 


Address. 
Guildford. Did not 
appear. 


Halifax. 

Lincoln. Retired during 
trial. 

Gloucester. Did not 
appear. 

Openshaw, Manches- 
ter 


Gateshead 


Crossley Brothers, 
Limited 
Ciarke, Chapman, 
Co., Limited ... 
Hornsby and Sons, 
Limited S .. Grantham. 50l. prize. 
There were other makers of oil engines exhibiting 
who did not enter for trial. These were : 
Exhibitor. Address. 
Priestman Brothers Hull 
Robey and Co. ... .. Lincoln 
R. Stephenson and Co...._ Newcastle-on-Tyne 

One or two other firms entered oil engines, but 
did not complete them in time for the show. 

It will be seen that there were 20 entries, and 
that the great majority put in an appearance. The 
judges had evidently an idea that many of them 
had but little staying power, and that their labours 
might be lightened by putting a number of them out 
of court. Accordingly, they prescribed three days’ 
running at full load to commence with, the period 
being nominally 10 hours per day, but actually 
barely nine. During the whole of this period the 
engines were not to be opened up, so that the 
deposit (if any) might accumulate. If the judges 
had counted on a serious falling off of numbers 
during this stage, they were disappointed, for only 
two engines failed to answer this test. These were 
the Root’s engine of Clarke’s Crank and Forge 
Company, and the ‘‘ Capitaine ” engine of Messrs. 
Tolch and Co., which we understand had not been 
previously tried with the prescribed oil-—Russoline. 
This oil has a higher specific gravity and flashing 
point than the ‘‘tea rose” oil more generally used 
on account of its cheapness, and naturally an engine 
needs some adjustment in order to get the best re- 
sults from it. At the end of the so-called prelimi- 
nary run of three days, during which, however, the 
brake load, revolutions, explosions, and oil con- 
sumption were regularly noted, came the more 
critical trials. These were a full-power trial of two 
hours, a half-power trial of two hours, and a light- 
running trial of four hours, during which all the 
data were carefully gathered. 

Each engine was fitted with a revolution counter, 
a counter which took note of the number of explo- 
sions, indicator gear, and a brake. The latter was 
of the simple rope form which has grown so much 
into favour of late. It is just a double rope en- 
circling the flywheel, and held in place by wooden 
clips which embrace the edges of the wheel. One end 
of the double rope is made fast to a spring balance 
suspended from an overhead beam, and the other 
carries the weight. 
less the reading of the spring balance. The whole of 
the oil was provided by the Society ; it was weighed 
out at the commencement of each trial, and the 
balance weighed back at the close, that used for 
starting and for use in the lamp being separately re- 
corded. The circulating water for the cylinder 
jackets was run to waste through a meter, the 
temperature at entering and delivery being noted. 

Although the greater part of the judges’ time was 
devoted to determining the economy of the engines, 
this point by no means exhausted the field of their 
inquiry. According to the official programme, their 
attention was particularly directed to the following 
points : 

1. Simplicity, workmanship, and durability, 
combined with facilities for repairs, 


and 


The effective load is the weight, 





2. Economy in getting to work and attendance. 

3. Consumption of oil and circulating water. 

4, Governing power and uniformity of speed. 

5. Efficiency. 

. eon 

n portable engines only : 

ie Weight. 

8. Facility of transport and stability. 

9. Arrangements and capacity for carrying oil 
and water. 

It is well that it should be borne in mind that 
the object of these trials isto decide on the merits 
of the engines from the farmer's point of view. It 
is not to find out which is the most economical in 
fuel, or which most nearly fulfils the ideal scientific 
conditions. The point at issue roughly is which 
engine will cost the least for interest, repairs, 
labour, and fuel over a reasonable period, say five 
years, and at the same time be free from stoppages 
and breakdowns. It is,.of course, beyond any one’s 
power to give a definite answer to such a question 
in the present state of oil engine practice, and all 
that the judges could do was to make the best 
guess they were able. 

Oil engines are exceedingly alike, and tend to 
become more so. They all work on the Beau de 
Rochas cycle of admission, compression, explosion, 
and exhaust, but there are some features by which 
they may be divided into classes. 

The two leading divisions are (1) engines with 
spraying devices, and (2) engines without. In the 
first division come Priestman and Samuelson. The 
remainder all fall into the latter. Another line of 
separation gives three classes, viz.: (1) Electric 
igniters, (2) incandescent tube igniters, and (3) 
those with no special igniting devices. Among 
the first come Priestman and Clarke Chap- 
man ; in the second Britannia, Campbell, Roots, 
Crossley, Fielding and Platt, Holmes, Samuelson, 
Stephenson, Wells, and Weyman; in the third, 
Daimler, Hornsby, Robey, and Tolch. Naturally 
those that use incandescent tubes require lamps to 
keep them hot, and the heat of the lamp is utilised 
in all cases to maintain the temperature of the 
vaporiser. When there is no special igniting 
device, the explosion has free access to the inside 
of the vaporiser, which, being filled with flame at 
every operative stroke, is kept at a dull red heat. 
This statement needs some little modification in 
the case of the Daimler engine, in which a bundle 
of nickel rods hung in the combustion chamber 
acts both as vaporiser and igniter. 

The construction of portable oil engines has 
introduced a new type, which has probably not yet 
attained its final form. At present there are two 
general patterns—those resembling the portable 
steam engine, and those following the lines of the 
dray or lorry. The first is exemplified by Messrs. 
Robey’s engine, illustrated on page 848. A casual 
spectator might not perceive that this was an oil 
engine at all. There is the barrel, firebox, and 
chimney he is already accustomed to, although ful- 
filling other objects. Messrs. Fielding and Platt 
adopt a very similar plan. The other type is well 
shown in Messrs. Crossley’s engine, illustrated on 
page 811 ante; and Messrs. Hornsby’s, on page 782 
ante. The latter is a very good specimen of its 
class, and took the first prize, ithe second not being 
awarded. It rests on four substantial wrought-iron 
wheels, running on strong axles, and has a strong 
wrought-iron carriage. At the forward end is a 
chimney for the escape of the exhaust, and around 
it a casing for cooling water, which is itself re- 
frigerated by a draught of air induced by the 
exhaust. Further, it is built for a portable 
engine, and is not a fixed engine on a truck. 
The Campbell portable has a heavy frame covered 
with wrought-iron plates, the whole forming a stiff 
and substantial structure. It is not possible to 
build a very light portable oil engine, because 
the pressure generated by the explosion is so 
great and so sudden that, unless the stationary 
portion of the engine is very heavy, relatively to 
the working parts, there is a danger of its vibrating 
very perceptibly at each stroke. It is the old case 
of the dog wagging instead of its tail. The wheels 
of the Campbell engine, which is illustrated on page 
844, are each constructed of two flanged plates with 
a rim riveted round them. In the bed is a tank 
— ying 180 gallons of cooling water and 40 gallons 
of oil. 

The engine of Messrs. Clarke’s Crank Company 
is of the vertical type. It is mounted on a flat- 
topped lorry, with an iron frame and chequered 
plate top. The wheels and front carriage are of 
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wood. Two races are cut in the plates to admit 
the flywheels, which project below the engine base, 
as illustrated on page 839. The running of this 
engine was not calculated to recommend this method 
of mounting. The same makers exhibited (but not 
for trial) a two-wheeled portable which we illus- 
trate on page 845, 

Messrs. Robert Stephenson and Co. had a por- 
table oil engine on the ground, but not for trial. 
The bed is carried on two axles, and around the 
cylinder there is built a wooden house to protect it 
from the weather. There are large doors at the 
back and smaller ones at the side to give access to 
the various parts. Messrs. Clarke and Chapman’s 
portable is mounted on a horizontal flat carriage, 
with substantial iron wheels. The forward wheels 
can be locked by transferring the weight from the 
axle3to their peripheries. To this end a bracket is 
fixed to each side of the carriage and fitted with 
set screws. By turning these screws they can be 
made to bear on the outside of the wheel. Over 
the engine are a large number of small copper pipes 
through which the circulating water is pumped to 
cool it, four upright pipes serving as the connec- 
tions. We do not think that the final form of the 
portable oil engine has yet been reached by any 
maker, but considerable experience will have been 
gained at the show. Certainly there seems no 
good reason for putting the engine as high as a 
man can reach, while those makers who, in their 
attempt to keep it low, employ exceedingly small 
wheels, will probably find difficulties in moving 
over deeply rutted roads. 

During the past few weeks we have illustrat3d 
several forms of oil engines, such as Crossley’s 
(page 807), Weyman and Hitchcock’s (page 711 
ante), Campbell’s (page 741 ante), Robey’s (page 
810 ante), Grob’s (page 822 ante), and Hornsby’s 
(page 782 ante), and it will, therefore, not be 
necessary to refer to these now at great length. 
We shall, therefore, confine our remarks princi- 
pally to the other types, taking them in the order 
set forth in the above list. 

The Daimler engine is principally known in this 
country in connection with small launches, for 
which purpose it has found a considerable outlet. 
It is made to use two forms of fuel—benzine and 
petroleum or paraffin. The danger connected 
with the use of light spirit, and the objections 
raised against it by the insurance companies, not 
to mention its cost, have caused it to be entirely 
superseded by petroleum, and it is not worth while 
devoting space to an engine operated by it. The 
petroleum engine is quite sui generis. Its central 
feature is a bundle of nickel wires or rods loosely 
surrounded by a nickel sheath, and suspended in 
the combustion space of the cylinder. When the 
engine is working these rods are surrounded by 
flame at each explosion, and are kept at a dull red 
heat. They are made to serve the purpose both of 
a vaporiser and an ignitiontube. The oil is sprayed 
on to them, and the combined charge is ignited by 
the same device. To commence the action a blue- 
flame lamp is set to work through an aperture in 
the side of the cylinder, with its flame impinging 
on the nickel. Two of these engines are shown 
—a 4 horse-power fixed engine, and a 2 horse- 
power portable, combined with a suction and 
pressure pump. As we shall have often to refer 
to the use of petroleum lamps burning with a 
Bunsen flame, it will be worth while to describe 
their principle of action once for all, for they are 
of such recent origin that they are not generally 
understood. As every one knows, paraffin oil will 
not burn practically in a liquid form ; it is exceed- 
ingly difficult to light a saucerful by means of a 
taper. For the purpose of a lamp the oil must be 
drawn up by a wick, and presented in a thin film 
to the action of the air. If the oil be atomised or 
sprayed, so that each little vesicle be surrounded 
by an envelope of oxygen, the oil will burn, but 
even then the circumstances must be favourable. 
In a furnace there must be abundant draught, or 
else black smoke will be formed, while in the air 
there is every chance of a great deal of the oil fall- 
ing to the ground unconsumed. For complete 
combustion in free air the oil needs to be vaporised, 
not ‘‘cracked”’ into true gas, but evaporated. In 
that form it will burn well without smoke, the 
colour and luminosity of the flame depending on 
the degree of admixture of air. In all the petro- 
leum lamps used in heating engines—with one ex- 
ception—the oil is driven under pressure, either a 
statical head of a few feet, or air pressure, through 
a fine jet, into a coil or chamber that is itself ex- 








posed to the heat of the resulting flame. In this 
coil or chamber the oil vaporises, and emerging 
through another fine jet, it is lighted, burning with 
a fierce flame which quickly raises iron to a red 
heat. Of course, the coil needs to be heated first, 
and this is generally effected by a small quantity of 
methylated spirit. 

Messrs. Weyman and Hitchcock’s engine, the 
‘* Trusty,” has been often described in our columns, 
the last time on page 7llante. Itis worthy of note 
that their vaporiser is formed around the combus- 
tion chamber, and that its acting surface, that is, 
its inner wall, is the outside of the combustion 
chamber. But as it is not readily feasible to heat 
this surface before the engine starts, the outer sur- 
face of the vaporiser is heated by a temporary lamp 
of the character we have just described. This is 
sufticient to get the engine into action, whereupon, 
after a few minutes’ work, the inside wall undertakes 
the duty of vaporising. The ignition is effected by 
an incandescent tube, kept glowing by a lamp pro- 
vided with a wick. Across the top of the wick a 
sharp blast of air is driven by a pump, the result 
being a blow-pipe jet of great intensity. There is 
a sight feed of oil, the action of the pump being 
controlled by a hit-and-miss device operated by an 
inertia governor. Messrs. Weyman and Hitchcock 
were among the first makers of oil engines, and 
their motor has attained considerable commercial 
success. They state that their engines are suitable 
for ordinary oils with flash points from 73 deg. to 120 
deg., and also for Broxburn and mineral colza oils 
with flash points from 150deg. to 250deg. Theengine 
in the trial was of 5 brake horse-power. The port- 
able that was entered could not be completed in 
time, but there was a smaller one on the ground. 

Messrs. Samuelson and Co., Limited, are the 
makers of the Griffin engine, illustrated on pages 
838, 839, and 840 of the present issue. Ata recent 
trial at Paris, under the auspices of the French 
Government, this engine received the Vermiel medal, 
26 points of excellence being accorded to it against 
17, the highest given to any other English maker. 
The engine is well shown in our illustrations. It 
and the Priestman engine are the only two which 
deliver the oil in a fine spray into a vaporisor kept 
hot by the products of combustion after they have 
been exhausted from the cylinder. To create the 
spray, air is compressed to 12 lb. on the square 
inch by the pump shown to the right of the cy- 
linder. The blast thus created catches the oil, as 
it runs by gravity out of the reservoir, and drives 
it forward in fine spray. This pump is under the 
control of the governor; when the speed is too 
great it ceases to compress the air, and the spray 
ceases for two reasons — first, because the oil 
valve is not lifted by the air pressure to allow the 
oil to escape, and, second, because there is no 
atomising action. The spray is delivered into the 
vaporiser, which is a cast-iron vessel lying across 
the engine bed below the cylinder. This vaporiser 
is surrounded by a passage for the emission of hot 
products of combustion, and is heated by them. 
The oil spray enters at one end, and is drawn out 
at the other through a pipe into the cylinder, and 
in its passage the oil vesicles become converted into 
vapour. Shortly before it reaches the cylinder the 
vapour is mixed with additional air entering 
through the box shown in the illustrations. When 
the governor cuts off the oil supply it also closes 
both the admission and exhaust valves, to prevent 
cooling of the various surfaces by the inrush of 
cold air. The Griffin lamp (see Figs. 15 to 18, 
page 839) for heating the incandescent ignition tube 
is very origina], The oil trickles into a tiny box 
and flows over a weir which keeps it at a con- 
stant height. Two little pins stand up in the oil at 
such a distance apart that the liquid creeps up be- 
tween them by capillary attraction. On the head 
of the column so raised there impinges a fine air 
blast, which sprays the oil and carries it forward 
through a pipe to a Bunsen burner playing on the 
ignition tube. The pipe rapidly becomes heated by 
conduction from the burner, and effects the vapori- 
sation of the oil, which burns like a gas jet. The 
vaporiser needs to be heated before the engine is 
started. To this end a hand lever is supplied, by 
which the air pump is worked for 10 minutes. The 
air is used to spray the oil as if the engine were 
at work, but the jet is ignited as it enters the 
vaporiser, and fills the latter with a powerful flame. 
At the farther end of the vaporiser a valve can be 
turned to direct the flame through the exhaust 
passage into the cylinder. An 8 brake horse- 
power engine of this type took part in the trials. 








The Campbell Gas Engine Company’s oil engine 
is remarkably like the engine which gives its name 
to the firm. A vaporiser and a petroleum lamp four 
heating the vaporiser and the ignition tube have 
been added. The receptacle for oil is placed at 
such a height that the liquid flows by gravity, drop 
by drop, on to the seat of the air valve at the top 
of the vaporiser. When this air valve is opened 
by the suction of the piston, all the air passes 
in, carrying the oil with it. The ignition tube 
projects from the bottom of the vaporiser, but not 
from the lowest point, so that it does not run 
the risk of being filled with oil. The governor is 
of the hit-and-miss type, its office being to hold up 
the exhaust valve when the speed is excessive. 
Under these conditions nothing is drawn into the 
cylinder from the vaporiser. The lamp used 
during running serves for the preliminary heating. 

The Britannia Company appear in a new 
character, having hitherto been principally known 
for the tools they turn out. Their engine includes 
the Root’s method of oil distribution, used also by 
Messrs. Vosper and by Clarke’s Crank and Forge 
Company. This consists of a small reciprocating 
spindle with several grooves turned into it, moving 
in and out of a tiny receptacle filled with oil. At 
each journey these grooves become filled and then 
empty themselves into the air passage leading to 
the vaporiser at the moment when the piston 
sucks air through the vaporiser, and the combined 
charge through the admission valve, into the 
cylinder. Thus all the air passes through the 
vaporiser. After the engine has been at work 
ienhew: a second source of air supply is 
opened. This comes through a coil of pipes in the 
exhaust-box, and by its heat insures the perfect 
vaporisation of the oil. There are two pumps 
worked off one lever by a cam on the side shaft. 
One compresses air to raise oil to the lamp, while 
the other supplies oil to the reciprocating spindle. 
The oil pump has ball valves. The governor ‘is of 
the hit-and-miss type. It first reduces the charge 
of oil by 50 per cent., by shifting the grooved 
spindle so that it cannot deliver its full supply, 
and then it cuts off the charge altogether by hold- 
ing open the exhaust valve. There is a neat arrange- 
ment to prevent the man leaving the exhaust valve 
open, when it has been put on the light compres- 
sion cam to aid in starting the engine. This is a 
scroll cut on the side shaft, with a finger on the 
valve lever taking into it. If the lever be moved 
and placed in the end of the scroll, then on the 
first revolution the compression is only one-fourth 
the normal, on the next revolution it is one-half, 
and on the third the full amount. 

Messrs. Tolch and Co. entered their ‘‘ Capitaine ”’ 
oil engine for the trials. This engine has under- 
gone many alterations since it first appeared as a 
gas motor, with the effect that it has been greatly 
simplified and improved. The use of an igniting 
tube has been given up, and in place thereof the 
vaporiser is kept at a fairly high temperature by 
means of a small blue petroleum flame burning 
without a wick. Atthe trials the engine worked 
without a lamp, but as it never succeeded in 
getting really to work, it will be better to confine 
our description to the previous type. We are in- 
formed by the makers that their non-success arore 
from their running with Russoline oil, which had 
not previously been experimented with, it being 
their custom to use ‘‘ tea rose,” or similar qualities 
of oil, which are somewhat lighter and of a lower 
flashing point than Russoline. The vaporiser itself 
is exceedingly small, not larger over all than a good- 
sized potato. The oil is fed into it by a pump, and 
the vapour is sucked forward into the cylinder by 
the piston, aided by a blast of air that enters 
through a small self-acting valve in the vaporiser. 
The main body of air finds direct admittance to the 
cylinder through a larger valve in the usual way. 
The mixed charge is compressed on the back stroke 
of the piston, and that portion in the vaporiser ex- 
plodes, inflaming the entire charge. The lamp is 
still smaller than the vaporiser, and quite as simple. 
Oil is fed from a tank in the base of the engine by 
air pressure up a pipe toa fine jet, which delivers 
it into a small iron box, which is kept hot by the 
flame playing around it. The oil is vaporised in 
this box, and, escaping throvgh holes in it, 
burns with a characteristic flame of great intensity. 
The lamp is mounted in a slide, from which 
it can be withdrawn in a moment if the jet 
should choke. At starting it is heated by placing 
a spirit lamp beneath it for a few minutes. It 
is important that the lamp should maintain the 
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THE DREXEL SOLID STEEL CAR COUPLER. 
CONSTRUCTED BY THE DREXEL RAILWAY SUPPLY COMPANY, CHICAGO. 
(For Description, see Page 833.) 

Fig. 66. 
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DETAILS OF 8 BRAKE HORSE-POWER OIL ENGINE AT THE CAMBRIDGE SHOW. 
CONSTRUCTED BY MESSRS. SAMUELSON AND CO., LIMITED, ENGINEERS, BANBURY. 











(For Description, see Page 835.) 


































































































of the expanded gases to obtain momentary access. 
By this device the oil is lifted to the lamp without 
trouble or thought. The oil to be vaporised is 
also delivered by a small pump into a_ hot 
tube 8 in. long by ? in. in diameter, situated 
immediately above the ignition tube, and sur- 
rounded by the flame of the lamp. When the 
admission valve is opened, the vapour is sucked 
into the cylinder by the rush of air. One cam 
works the admission valve, the pump, and the 
exhaust valve, and when the engine is running too 
fast all these are thrown out of action, the exhaust 
valve being held open. The engine on trial, which 
we illustrate on page 841, ran at 8-brake horse- 
power. 

The engine of Messrs. Holmes and Son, although 
entered for trial, did not appear in the shed, and it 
was some considerable time before it was com- 
pleted on the stand. It is stated to be available 
for use both with oil and gas. The ignition is 
effected by an incandescent tube, heated by a blue- 
flame burner. At the side of the engine is a 
vaporiser having passages through which the 
exhaust products are led backwards and forwards. 
There are also passages into the mouth of which 
the oil is pumped in drops, to be carried forward 
by the inrush of air to the piston, when the hit- 
and-miss inertia governor opens the admission 
valve. Of course this vaporiser needs to be heated 
by a removable blow lamp before the engine is 
started. The engine is of 8 brake horse-power, and 
has been recently constructed. 

Oil engines have been shown by Messrs. Crossley 
for some years, but they do not seem to have pushed 
the sale. We imagine that their splendid reputa- 
tion renders them chary of entering the market 









































before they have attained the standard of perfec- 
tion which they set before themselves. Now, how- 
ever, as they have entered both classes in the compe- 
tition, and gained the second prize for fixed engines, 
it may be assumed that the period of inaction is over, 
and that they will prove more formidable in the 
general competition than they have hitherto been. 
Their engine has the constructive advantage of a 
highly specialised establishment ; it is of simple 
design, and most excellent finish. We have dealt 
with it so lately (see page 807 ante) that it is not 
necessary to say more than that the oil is pumped 
into a vaporising chamber heated by a blue-flame 
lamp, and that the charge is ignited by an incan- 
descent tube. The firm was represented in the 
trial shed by Mr. J. Atkinson, so favourably known 
as the inventor of the Cycle gas engine. 

The mechanical details of the ‘‘Premier” en- 
gine, constructed by Messrs. Wells Brothers, 
depart, in appearance at least, a good deal from 
current practice. In principle they are not 
greatly different. Air at 8 lb. pressure is supplied 
by a pump worked off the side shaft by an eccentric. 
It is delivered through a nozzle into a cast box 
adjacent to the vaporiser, and induces a current 
of air which is warmed by a preliminary passage 
through cavities in the side of the box. This 
draught is employed to urge a lamp which heats 
both incandescent tube and vaporiser. The oil is 
measured into the vaporiser by a rotating taper plug 
with a cavity measuring about ;'; in. by ;}; in. on 
one side of it. This cavity is first filled, and then on 
the plug being turned, the oil flows down into the 
vaporiser, from which it is sucked when the 
admission valve is opened. The governor is in two 
parts. One is a lever standing vertically, and 
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reciprocated by a cam on the side shaft. 
lever ends in a beak adapted to engage with a notch 
on the end of a horizontal lever situated above it. 
When the two are engaged the vertical lever is not 
able to make its stroke, merely moving }in. or 


so. When they are disengaged the vertical lever 
moves over, and by means of a link it operates a 
third lever at the end of the taper plug, giving a 
charge of oil to the vaporiser. This third lever 
gives the horizontal lever a kick at each time it 
moves. If it be moving fast, this kick, which is 
opposed by a spring, is so rapid that the first and 
second lever cannot get out of engagement ; while 
if the engine be working slowly, the horizontal 
lever has time to get out of the way of the vertical 
lever, and a charge of oil is poured out. One lever 
works the governor, the admission and the exhaust 
valves, the latter being held open when the speed 
is above the normal. In other respects the engine 
resembles the ‘‘ Premier ” gas engine. 

With the exception of the Root’s engines, all those 
hitherto described have followed the ‘‘all-or-none ” 
principle of governing. Lither a full charge cf 
combustible mixture is admitted to the cylinder, or 
merely air. In the Root’s type of engine the charge 
of oil can be reduced 50 per cent. Messrs. Clarke, 
Chapman, and Co.’s engine, however, departs from 
this system, its method of governing being to re- 
duce the bulk of combined charge as the load falls 
off, ra‘her than its richness. The suction of the 
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Deraiis oF 8 Brake Horse-Power O11 ENGINE, CONSTRUCTED BY Messrs. SAMUELSON AND Co., Limitep, Bansury. (See Puge 835.) 
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9 Brake HorsE-PowER PortaBLe O1L ENGINE, CONSTRUCTED BY CLARKE’s CRANK AND ForcrE Company, Limitep, Lincotn. (See Page 834.) 


piston draws air through an inspirator, into which 
there is an inlet of petroleum with a small quantity of 
air. The mixed charge is carried forward through 
a throttle valve under the control of the governor, 
into a vaporiser heated by the exhaust. It. then 
passes into the cylinder, where it is exploded by an 
electric spark. Between the throttle valve and the 
cylinder is a rotating cylindrical valve with four 
cavities in it. This serves for the double purpose 
of admission and exhaust, there being no lift valves. 
The governor is of the flywheel type, and is more 











powerful than found ordinarily in gas and oil | extension of the combustion chamber, and ignited 
engines. For starting the engine benzoline is used | by the heat of the walls and of the compression. 
for the first minute ; this makes an explosive mix- Simplicity could go no further, as we remarked in 
ture without heating, and enables the engine to get | our account of the engine on page 775 ante. The 
away without trouble. engine has rapidly advanced in public favour, and 
When the Hornsby-Akroyd engine first appeared, | has an assured position which wil] be immensely 
it effected a revolution in the accepted ideas of | strengthened by its double victory at Cambridge. 
what was necessary in an oil engine. Incande-  Clarke’s Crank and Forge Company, Limited, 
scent tubes, electric igniters, and spraying devices are licensees under the Root's patents, and their 
were all abandoned at once, and nothing put in engine greatly resembles that made by Messrs. 
their places. Simply the oil was trickled into an | Vosper and Co. (also under the Roots patents) 
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8 BRAKE HORSE-POWER OIL ENGINE AT THE CAMBRIDGE SHOW. 
CONSTRUCTED BY MESSRS. SAMUELSON AND CO., LIMITED, ENGINEERS, BANBURY. 
(For Description, see Page 835.) 
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which we illustrated on page 647 ante. The most 
noticeable feature in this engine isa spindle with 
several circular grooves cut init. This spindle is 
constantly moved backwards and forwards past a 
source of oil supply by which these grooves become 
filled. On the return stroke the grooves empty, 
and the oil runs down into the vaporiser. If, 
however, the speed be too great, the governor shifts 
the spindle along so that it cannot empty all the 
grooves, and in this way the supply is reduced or cut 
off. At the same time the air supply is cut off. A 
single lamp serves to keep hot both ignition tube 
and vaporiser. In addition to the portable engine 
of 9 horse-power which took part in the trials, there 
were shown three other engines, one of them com- 
bined with a travelling jib crane, as shown in our 
illustration on page 845. This is a two-cylinder 
engine, driving by belt on to along drum. From 
this drum separate pairs of open and crossed belts 
transmit motion to the travelling, slewing, and 
lifting gears. This crane is an attempt at finding 
a new purpose for oil engines, and will probably 
receive some modification before a final design is 
decided upon. All the engines shown by Clarke’s 
Crank Company are of the vertical type. 

We have now exhausted the list of engines 
entered for the trials. There remain two or 
three more to speak of. It was a disappointment 
not to find Messrs. Priestman Brothers among the 
competitors, but they seem to have preferred to 
rest on their laurels. They have so often distanced 
their rivals, that they may be excused standing by 
while younger firms strip for the race. They have, 
as usual, a fine display of engines on the ground, 
In looking at them one is struck with the idea that 





842 


ENGINEERING. 


[JUNE 29, 1894. 








no experimenting is going on. They are all of the 
same type, perfectly finished, and well turned out 
—commercial articles that have reached finality. 
The stand borrows additional attention from the 
very beautiful and artistic electric light fittings 
provided by Messrs. Drake and Gorham. 

Last week we published a section of Messrs. 
Robey’s engine, and now, on page 848, we give a 
view of their portable oil engine of 10 effective 
horse-power. As we have said, the design of the 
engine approximates closely to that of the portable 
steam engine. What would be a boiler in a port- 
able steam engine forms a water-cooling tank in 
this petroleum portable, and a strong base for 
carrying the engine. It is mounted on the usual 
sized travelling wheels, and can thus be readily 
transported from place to place. The working 
principle of the engine is the same as the horizontal 
fixed type. The special roof not only protects the 
working parts of the engine, but forms an effective 
water-cooler, whereby the heated water from the 
cylinder and vaporising chamber is reduced to 
nearly atmospheric temperature, and this enables a 
smaller quantity of water to be used for keeping 
the engine cool. An ordinary pump is fixed by the 
side of the tank, and serves to circulate the water 
around the cylinder and vaporising chamber when 
required, and after passing from the roof it returns. 
The engine can be started in a few minutes by 
means of the special lamp and a very simple fan 
which is driven by frictional gearing. The governor 
is of the hit-and-miss type. 

It will be observed that an improvement has 
been made in the engine by fixing the crankshaft in 
brackets, and securing these race to the cylinder 
by tension rods, This has made the engine lighter, 
and at the same time very accessible, whilst the 
strength has been in no wise diminished. What 
would be the firebox of a portable steam engine 
contains the oil tank, in which is stored a sufficient 
supply of oil to last several days’ work. The engine 
is provided with fast and loose pulleys, so that it 
can be easily started and the full power obtained 
in an easy and efficient manner. 

The engine shown by Messrs. Robert Stephenson 
and Co. is the same as described by us on page 864 
of our fifty-fifth volume, and we therefore need 
not enlarge upon it further than to note that the 
oil is drawn into the vaporiser by the suction of 
the piston, and that the vaporiser is heated by the 
exhaust gases. There is an incandescent igniting 
tube, and the governor holds the admission valve 
shut when the normal speed is exceeded. 

A review of the engines on the ground—both 
those entered for the trials and the outsiders— 
emphasises the value of experience. It is not 
possible in six months to get out an oil engine that 
will wrest the palm of victory from makers who 
have spent years at the subject, like Messrs. 
Hornsby and Messrs. Crossley Brothers. Possibly 
the newer makers never seriously expected that 
they would be successful, but they were anxious to 
gain the benefit of an elaborate comparison of their 
productions with those of their older rivals. We 
fear they will chafe at the delay that will take place 
before the Journal appears to tell them of their exact 
position. At this moment many of them are unaware 
of the performance of their engines during the trial, 
as they seemed to think the judges would resent any 
note-taking as a disposition to cast a slight on the 
accuracy of the official figures. No doubt this 
was a mistaken idea, but competitors in a trial 
of this kind are very anxious not to create a 
prejudice against themselves. As we have already 
mentioned, they were formerly able to rely on get- 
ting the principal facts at once from our columns, 
and those of our contemporaries, but now they 
must allow all their expenditure in time, money. 
and trouble to lie idle for several weeks. If the 
Society were a close corporation, gathered together 
for mutual profit and edification, the delay might 
be defended on the ground that the interests 
of exhibitors and outside buyers were none 
of its affair. But this is a view that no re- 
cognised official dare give public utterance 
to. The annual guarantee fund, running into 
thousands of pounds, the constant presence of the 
Prince of Wales, and the subscriptions of large 
landed proprietors, are not given for the benefit 
alone of the members. It is because this Society 
is believed to devote itself to the benefit of agri- 
culture—the greatest of our industries—irrespec- 
tive of personal advantage, that so many noble 
names appear on its list of trustees and vice- 
presidents. The day that it proclaims that it has 





no interest beyond its roll of members, will be the 
first day of its decline. 

Although we are not able to give the precise 
results of the tests, it needs no second sight to 
read their lessons, The oil consumption of the 
really good engines by experienced makers did not 
greatly differ. The lowest figure we heard of was 
.67 lb. of Broxburn oil (in two additional trials 
that were run at the end of the others) per horse- 
power hour, plus the amount used in the lamp. 
Probably this was the lowest figure attained, while 
no engine really in the running greatly exceeded 
1lb. per brake horse-power per hour. When more 
was used it either appeared as black smoke, or was 
spewed in liquid form from the exhaust pipe. This 
latter is a part of an engine that intending pur- 
chasers inay often study with advantage. At 4d. 
per gallon the highest consumption only works out 
at 4d. per horse-power hour. ‘‘Tea rose” oil can 
be obtained in London in moderate quantities at 3d. 
per gallon, while a buyer of hundreds of gallons 
can obtain nearly the same quotations for better 
qualities. For the average sizes of oil engines, 
say 10 brake horse-power, it is really of no import- 
ance whether the consumption be .7 lb., .8 lb., 
.91b., or 1 lb. per horse-power hour. The differ- 
ence may be saved or lost in waste and lubri- 
cating oil without being noticed. 

The trials show that there is no secret in oil 
engine construction beyond engineering skill. The 
two successful engines were of unlike types. 
Messrs. Crossley use a lamp, an igniting tube, a 
separate vaporiser, and a timing valve. Messrs. 
Hornsby use none of these eg xagcer One is a 
highly organised engine, while the other is sim- 
plicity itself ; they represent almost the two ends 
of the scale. We should imagine that the former 
was selected by the judges for its extreme economy, 
splendid workmanship, and steady running at light 
and no loads, while the latter gained the verdict by 
reasonable economy, good design, and special adap- 
tation to the requirements of the farm and the field. 
The portable engines were, doubtless, decided upon 
from a mechanical point of view, and those that 
were merely fixed engines placed on wheels were 
disqualified. It is a pity that Messrs. Weyman 
and Hitchcock were not able to complete their 
portable in time, as the second prize, now un- 
awarded, would probably have fallen to their share. 

There is a very considerable show of gas engines 
at Cambridge, but nothing of novelty to chronicle. 
The present interest is so exclusively centred on 
the new development of oil engines that this year 
we may venture to pass the gas engines without 
further notice. 

Stream ENGINES. 

The time was when the steam engines were the 
engineering feature of the show. Makers and 
buyers hurried round the ground to note the year’s 
progress, and every novelty formed the subject of 
comment and conversation. It was a time of ex- 
periment ; new features appeared, and very often 
as rapidly disappeared. hat appeared improve- 
ments in the drawing office and workshop took a very 
different complexion in the farmyard, in the hands 
of men who regarded the safety valve as a bad joint 
which it was a triumph to cure, and who were con- 
tent to work from year’s end to year’s end without 
washing out the boiler. Experience was plentiful 
in those days, but by no means cheap, either for 
sellers or buyers. Most people seemed eager to 
get it, and many succeeded only too well. The 
end, however, was gained, for out of the multitude 
of designs there were generated standard patterns 
that are scarcely susceptible of improvement. The 
English agricultural steam engine of to-day has 
settled down into a certain standard type which 
is practically adopted by all makers, although 
details, of course, vary. Its fixity of design is 
no evidence, however, that the makers are less 
able and enterprising than of old; it only 
means that their energies are directed into other 
channels. Now they concentrate themselves on 
improving its material and cheapening its construc- 
tion. Iron gives place to steel; for angle-iron 
flanged work is substituted ; special tools are de- 
vised to complete parts at one setting, and so on. 
There is no resting on the oars. The rivalry is as 
real and as keen as when new designs were a pass- 
port to public favour. 

The Cambridge show has been notable for the 
large displays made by the engine-builders, many 
showing quite a number of engines. It has also 
brought forward several local makers that do not 
usually attend these meetings, and mostly their 





work has been very creditable. In fact, it needs 
both originality and conceit to design a bad port- 
able engine now. What with shows in every 
county and photographs scattered broadcast, it is 
easier to follow good models than to devise bad 
ones. The shape of the ground somewhat dis- 
arranged the usual order of the stands, but Messrs. 
Fowler and Messrs. Clayton and Shuttleworth stil] 
had their splendid ploughing engines and portable 
opposite the entrance, while Messrs. Aveling and 
Porter had removed their traction engines on to 
the main avenue, the spring mounted engine we 
illustrated last week being in a conspicuous posi- 
tion. Messrs. Hornsby’s steam engines were 
almost eclipsed by their large display of oil engines, 
At the far side of the ground Messrs. Marshall, 
Son, and Co., Messrs. Ruston and Proctor, Messrs, 
E. Foden and Sons, were almost close together, 
while at a little distance were Messrs. Charles 
Burrell and Sons, Messrs. J. H. McLaren. These 
firms alone made a display which for design, 
material, and workmanship was well worth the 
journey to Cambridge. 

The perennial subject of cultivation by digging, 
instead of by ploughing, is never altogether for- 
gotten at the show. There is generally one steam 
digger, sometimes two—never more. Last year 
we chronicled the appearance of a triple-compound 
engine equipped for this purpose. This year the 
same exhibitors, the Cooper Steam Digger Com- 
pany, Limited, of King’s Lynn, Norfelk, show a 
compound engine fitted with four forks. It con- 
tains an improved arrangement to keep the culti- 
vator always at the same level. Without this, 
when working across ridge-and-furrow land, there 
is the chance of the furrows being turned over too 
deeply, and the ridges escaping treatment altogether. 
Now a slipper arm slides over the land just ahead of 
the tines ; a lever connected with this operates the 
valves of a cylinder which raises or lowers the forks 
according to requirements. There are two sets of 
conical valves, each set comprising inlet and exhaust. 
When the slipper falls re the normal position, 
it opens one pair of valves, and the forks are 
lowered; when it rises above the normal, it opens 
the other pair, and the reverse action takes place. 
The cylinder is worked with water from the pump, 
but if the reversals take place too rapidly to be 
fed from this supply, then the water from the 
boiler is drawn upon to make up the deficiency. 
It is led through a long pipe to give it the oppor- 
tunity of cooling somewhat in the course of its 
traverse. The machine digs 9 ft. wide. The width 
of the spits can be varied from 4 in. to 8 in., 
and the speed of the forks from 140 to 180 per 
minute. The average capacity of the machine 
when taking 6-in. or 7-in. spits is eight acres per 
day of 12 hours. 

On the same engine is a form of valve gear which 
is worth notice, although it is not novel in prin- 
ciple. On the eccentric is a long ear or arm, 
pivoted on the crank arm. The centre of the 
eccentric is cut away to allow it to be moved 
over from forward gear to back gear, the general 
arrangement being somewhat similar to that 
employed in flywheel governors which give an 
automatic cut-off, except that the eccentric can be 
set over much further. Between the two eccentrics, 
for there are two cylinders in the engine, there is a 
sleeve, and surrounding the sleeve is acollar. In 
the shaft itself there is a spiral slot with a die 
sliding in it. This die further passes through a 
slot in the sleeve, and into a groove cut in the in- 
side of the collar. Now when this collar is slid 
endwise of the shaft, the sleeve is obliged to rotate, 
because a part of the die is in the spiral groove, 
and projections in discs at the end of the sleeve set 
over the eccentrics. In the extreme positions of 
the eccentrics they come against stops on the crank 
arms, and are driven thereby, taking the strain of 
the die in the slot. This die is lengthened both in 
the slot in the sleeve and in the internal groove in 
the collar, to provide ample bearing surface. This 
gear gives equal lead at all cut-offs. 

Messrs. Cole, Marchant, and Morley, of Brad- 
ford, Yorks, show two duplex steam pumps, the 
piston of one pump working the valves of the other 
in the well-known manner. The steam is cut off 
at j;ths of full stroke. 


IMPLEMENTS. 


The show of new implements is not large. 
minent among the few objects of novelty that 
there are is the ‘‘turn-round” plough which 
Messrs. John Fowler and Co., of Leeds, are intro- 
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ducing for steam cultivation. An illustration of it 
will be found on page 848, from which it will be 
seen that it contains eight ploughs in action at 
once. Each plough is made double—that is, there 
are two shares, one for cutting in going, and the 
other for cutting in returning, and the pair are 
turned over at the headlands. The eight ploughs 
form four sets which are joined rigidly together in 
pairs, each pair being able to follow the undula- 
tions of the ground over which they pass, with- 
out regard to the others, thus insuring an even 
depth of cut over the entire width. The engrav- 
ing does not show very clearly the means for 
turning the plough, and it is a matter which it is 
very difficult to describe. Briefly, the frame of 
the plough recalls a parallel rule, and when the 
pull is transferred from the one rope to the other, 
the one side of the rule is swung over with relation 
to the other, the entire plough being turned around 
the outside wheel, as on a pivot. At the same 
time all the ploughs are reversed, the fresh set 
coming into action. The reversal is effected 
practically automatically, the man on the plough 
having nothing to do but to turn a locking bolt, 
and to transfer himself to the other steering-wheel. 
Only three men are needed, one at each engine, 
and the one on the plough. Double the amount of 
work can be done in a day with this plough than 
with the ordinary steam plough. The width of 
headland is considerably less than that made with 
an ordinary steam plough. Messrs. Fowler have a 
plough at work in a field near the show ground. 

It is some years since the offer of prizes for hay 
and straw baling presses brought a great number 
of designs into the showyard. Since then there 
have been few additions to the numbers, but on 
this occasion Messrs. George Stephenson and Sons, 
Trent Bridge Works, Newark, show a new machine 
that has much to recommend it. In general prin- 
ciple it is much like a well-known form of existing 
press. The hay is fed intoa hopper, and is pushed 
forward by a reciprocating platen through a hori- 
zontal rectangular shoot. The resistance to the 
compressing action of the platen is furnished by 
the friction of the hay in this shoot, the hay com- 
ing out at the further end like sausage-meat out of 
achopping machine. When sufficient hay has been 
fed in to form a bale, a board is put in through the 
hopper to divide the adjoining bales, which are 
wired as they move forward. The new features 
comprise a toggle motion behind the platen, and a 
folder fitted at the top of the bale chamber to fold 
in each charge, and so make a smooth and even 
bale, as dense at the top as in any other part. 
The two toggle arms are joined respectively to the 
platen, and to a fixed point about level with the 
bottom of the shoot. A connecting-rod, from a 
crank driven by spur gearing, is pivoted to the 
junction of the two toggle arms, the result being 
that the forward motion of the platen occupies 
three-quarters of the revolution of the crank, and 
the back motion one-quarter. In this way a pro- 
longed pressure is applied to the hay, breaking 
down its elastic force, and preventing it from re- 
bounding, as it otherwise would. From the same 
crank there is worked a pusher arm which packs 
the hay down into the hopper. A somewhat 
similar machine is arranged to be worked with a 
horse gear by cams and rods without toothed 
wheels, two pushes being made for each circuit 
accomplished by the horse, who walks round in a 
circle, Either machine will compress hay to a 
density of 18 lb. to 25 lb. per cubic foot. 

According to Darwin, one of the greatest steps 
made by man in his evolution was the discovery of 
the process of cooking. When he consumed his 
food raw, so much of his nervous energy was 
directed to digestion, that he had but little 
to spare for more intellectual purposes. In the 
case of domestic animals attempts have been made 
to lessen the work of digestion, as, for instance, b 
chopping hay and straw, and by feeding them wit 
cooked grain and bran. Now Mr. D. A. Fyfe, of 
Victoria Mills, Wharf-road, Stratford, London, a 
large forage merchant, has introduced a process for 
cooking hay. It is believed that hay improves by 
age up to a certain time, and accordingly he strives 
to bring about this result by artificial means. The 
trusses are placed in a large iron cylinder. The 
air is then completely exhausted, and steam of 
80 lb. pressure admitted for 20 minutes or half-an- 
hour. The steam is then discharged, and the bales 
are taken out and set to cool. They are, of course, 
scalding hot inside, and contain sufficient heat to 
dry off all the moisture in the course of a day or 








two. The apparent effect is to give the herbage the 
smell of old hay, while, according to an analysis 
made by Mr. J. Barker Smith, L.R.C.P., London, 
the digestible fibre and carbo-hydrates are increased 
from about 37 to 44 per cent., while the indigestible 
fibre is reduced from 27 to 24 per cent. The sugar 
is also increased. Freshly cut wet grass can be 
treated in a similar manner if hot air be used in 
place ofsteam. The cost is stated to be 2s. per ton 
for labour and steam. 

We have often watched with commiseration lads 
and young women engaged in picking off a field 
stones which had been turned up by the plough. 
No doubt it is a healthy occupation, tending to 
keep the articulations of the spine from becoming 
stiff, and the liver in excellent order. But itis a 
terribly monotonous business, especially when the 
stones lie broadcast by hundreds of thousands. The 
modern rustic does not take to it well; board 
schools have given him a distaste for such labour, 
and therefore a new opening is created for the 
mechanical engineer. To fill it, Messrs. Woods 
and Co., of Stowmarket, Suffolk, have brought out 
a stone-picking machine, to be drawn by a horse. 
A number of combs with bent teeth are mounted 
on two chains running round pitched wheels driven 
from the travelling wheel of the machine. Intheir 
progress the combs come close to the ground, and 
pass under the stones, which are carried up and 
round, to be delivered into two shoots, by which they 
are deposited in ridges, and into baskets, which are 
emptied at intervals. The same machine is said to 
available for picking poppies, charlock, and redweed. 

Mills for bruising and grinding grain are always 
very numerous at the show, and form an important 
part of a farmer’s outfit. They are, however, 
liable to be injured by pieces of iron being acci- 
dentally fed into them, and various expedients are 
offered to minimise this evil. Messrs. Richmond 
and Chandler, of Manchester, this year bring an 
oat bruiser, with splitter and kibbler combined, 
fitted with a breaking-piece, which gives way before 
the other parts of the mill can be injured. The 
kibbling barrel is fitted with triangular steel cutters, 
which can be turned round as they wear. It works 
against a kibbling plate pivoted on a fixed centre, 
and resting against a pin which passes through to 
the outside of the frame, where it rests against 
one of the nibs on a starwheel. If a hard sub- 
stance enters the mill, the pressure of the kib- 
bling plate on the cast-iron nib becomes too great, 
and the latter breaks off, allowing the plate 
to move back and allow the obstruction to pass 
freely. There are six nibs of the starwheel, 
and when these are all broken, the wheel can 
be replaced for a few pence. On the same stand 
is a chaff-cutter with a riddle that makes a circular 
motion, like that of a hand riddle. A novel 
and most excellent method of operating sieves 
with circular motion is shown at the stand of 
Messrs E. R. and F. Turner, of Ipswich, who ex- 
hibit the vibromotor of Mr. W. W. Beaumont 
attached to a sifter having two sieves, each 5 ft. 
by 3 ft. The sieve is suspended from a framework 
by straps. It carries in its lower part a short 
vertical spindle having at its bottom end an arm 
ending in a weight. This spindle is driven bya 
small vertical shaft from a pulley on the top of the 
frame. This shaft is merely a piece of black rod 
bent into an eye at each end, and engaging with 
similar eyes in the weighted spindle, and in the 
spindle of the pulley. By this method of driving 
the sieve is left perfectly free to move to any 
direction, the shaft being quite flexible. The 
weight on the arm and the sieve both rotate about 
a point which is the centre of gravity of them both, 
and as the stresses are entirely confined to the 
sieve, no vibration is communicated to the framing. 
It is a great advantage to be able to put a body 
into rapid oscillation without setting up tremors in 
surrounding objects. 

Labour must really be getting very scarce in our 
agricultural districts, judging by the ingenuity that 
is spent in superseding it. For several years great 
pains have been spent in devising machines for 
planting and raising potatoes, and now Mr. W. J. 
Burgess, of Magdalen, King’s Lynn, offers an ap- 
pliance to be affixed to a digger, for the purpose of 
picking up the tubers and depositing them in bags. 
This consists of a large rotating wire basket into 
which the roots are thrown. It is provided with 
vanes that guide the potatoes to the centre, deliver- 
ing them through a shoot into a bag. Messrs. John 
Wallace and Sons, Glasgow, show a new potato- 
digger, comprising a wide share to raise the roots, 


and four rotating arms on a vertical axis, to detach 
the haulms. A less elaborate implement is the 
digging plough of Messrs. Lloyd, Lawrence, and 
Co., of 34, Worship-street, London, in which the 
share delivers the plant on to a series of backwardly 
extending spikes which separate the tubers from 
the soil. 

A small haymaking machine, suitable for a pony, 
was shown by Messrs. Picksley, Sims, and Co., 
Limited, Leigh, Lancs. It has only one set of 
spring arms set at an angle to the centre line of the 
machine, the arrangement being for the horse to 
walk between the swathes, and to spread the 
hay evenly over the field. Messrs. John Crowley 
and Co.’s (Sheffield) usual large display of chaff- 
cutters shows this year a new pattern in which 
the pressure plate is made to swivel upon the shaft, 
and its angle of resistance is regulated by a set 
screw passing through the top crossbar of the 
mouth. The angle can be adjusted while the 
machine is in motion. The point of the bearing 
surface is inside the slots between the mouth-plate 
and the side cheeks, thus allowing the feed to pass 
freely to the knives without any obstruction, and 
at the same time having all the advantages of an 
adjustable mouth-piece. On the next stand 
Messrs. L. R. Knapp and Co., Faringdon, Berks, 
show acombined chaff-cutter, pulper, grist mill, and 
elevator, the object being to mix the different con- 
stituents of feed as they are prepared. 

The reputation of Messrs. Ransomes, Sims, and 
Jefferies, Limited, of Ipswich, in the matter of 
ploughs, dates back to the beginning of the cen- 
tury. Yet they are constantly bringing out new 
types, having no less than four at the show, in- 
cluding a chilled digging plough, a balance plough 
with breast and wrest, a new three-furrow plough 
with seat for the driver, and a similar one with 
seed-box attached. Mr. Henry Forman, of Chel- 
laston, Derby, showed a fork plough, manu- 
factured by Mr. Thomas Corbett, of Shrews- 
bury. It has four broad shares, the object 
being to turn over the soil, break it, and pul- 
verise it at one operation. Knowlson’s eradi- 
cator, shown by Messrs. Powell Brothers and 
Whitaker, of Wrexham, is a plough fitted with a 
set of revolving arms just behind the share to tear 
out twitch and weeds, and leave them on the sur- 
face. A three-furrowed steam plough was exhibited 
by Mr. J. B. Jones, of Stoke Prior, near Leo- 
minster, in which each plough was able to follow 
the variations of surface of the land without regard 
to the others. Messrs. Blackstone and Oo., 
Limited, of Stamford, showed Huxtable’s improved 
turn wrest plough. Mr. James Coultas, Grantham, 
had on the ground a plough fitted with Watson’s 
reversible share, point, and landslipe. 


Brick MacHINERY. 


We do not know on what reasoning brick-making 
machines are admitted at an agricultural show, 
except it be that they deal with the products of the 
soil. Certain it is that there is always a large dis- 
play, and great emulation among the makers. We 
wish we could add that the machines were always 
good specimens of the mechanic’s art, but this they 
certainly are not. Doubtless they have to be sold 
very cheaply, and are put in the hands of a rough 
class of men, but there are many points about them 
that might be greatly improved without any addi- 
tional expense. For instance, good castings cost 
no more than bad ones, and often save a great deal 
in fitting. We once remember complimenting a 
loom-maker on the beauty of his castings. ‘* Oh,” 
he replied, ‘‘the men chuck them on the scrap 
heap if they find they won’t go together without 
filing.” Loomsare probably the cheapest machines 
made, and yet it does not pay to use bad castings. 
This, however, is a digression. 

Among the new brick machines the most im- 
portant novelty is one by Mr. T. Constantine 
Fawcett, Whitehouse Engineering Works, Hunslet, 
Leeds. In it the moulds are hinged together, and 
after the brick is made, the sides and ends fall 
away, leaving the finished block ready to be re- 
moved. There are eight moulds ranged round a 
table having eight corresponding holes in it. The 
bottom of each mould has a stalk passing through 
the table and ending in a roller running in a cam 
path. At one portion of the circumference this 
cam path sinks, and the bottom of the mould is 
drawn through the table, forcing the sides and 
ends to take up their proper positions to form a 





ent om box. The rotation of the table brings the 
mould under the delivery of the pug mill, where 
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the clay is pressed into it. As it proceeds further, 
the cam path forces up the mould bottom, and the 
sides fall offas explained. At two points in the 
circuit there are fixed sanding riddles, which 
sand both the mould and the brick. The 
machine is stated to turn out 7000 perfect sand- S 
faced bricks per day, free from sand flaws or air Fia.2 . 
oe A the pao Messrs. Pullan and "F* WW 
ann, of Elland-road, Leeds, show two presses for >>> 
finishing bricks. The first isa fil spplaee: Reivin by - 


open and crossed belts and bevel gear. Between Re hs. OR 
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self-acting knock-off to put the clutch out of gear ME ES a 
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on the upstroke, as well as a brake to prevent the 
screw running down again until the other clutch is 
put in gear. The other is a toggle press driven by 
a little engine at the back. 


403. B * 


MISCELLANEOUS. , 
{Burter’s Ort ENGINE, consTRUCTED BY Messrs. CLARKE, CnaPMAN, AND Co., Limrtep, 

A very handy 5-cwt. sack hoist is shown by Mr. , GATESHEAD-UPON-TYNE. (See Page 838.) 

John Walter, of Adrian Iron Works, Lowestoft. It 
is simply a barrel with a combined clutch and 
brake at one end. The clutch is a ring of steel cut 
through at one place, and placed inside a flange in 
the barrel. Between the end of the hoop is an 
elliptical pin which is turned by a link connected 
with a sliding collar to put the hoist into action. 
By pulling the lever over in one direction the load 
is hoisted, and by pulling it over in the opposite 
direction it tightens a brake band around the 
barrel. In the intermediate position the barrel is 
free. 

In wire fencing Messrs. W. F. Dennis and Co., 
of 11, Billiter-street, London, show Felten and 
Guilleaume’s ‘‘ditrigon” strand, which is made up 
of three wires of triangular section. This is made 
with and without barbs. 

The Pickering Block and Hoist Company, of 23, 
Mount Pleasant, Clerkenwell, London, showed a 
number of their blocks and light hoisting tackle. 
Among them we noticed a very neat winch for lift- 
ing electric lamps and other objects up to 2 cwt., 
the whole of the gear and barrel being inclosed in 
a cylindrical casing. 

Among the very regular exhibitors at the show 
are Messrs. Edwin Mansfield and Sons, of 140, 
Great Olowes-street, Manchester. They showed 
their well-known gas-making apparatus. They 
informed us that in addition they had ready for 
the market a new apparatus for making gas from 
refuse wood and sawdust. The following figures 
were given to us. One ton of sawdust will produce 
18,000 cubic feet of 15-candle gas, together with oe Si 
9 cwt. of charcoal, 5 gallons of tar, and some Tue CAMPBELL Portable Or Enarine. (See Page 834.) 
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TRAVELLING CRANE WITH O1L ENGINE, CONSTRUCTED BY CLARKE’S CRANK AND Force Company, LimiTep, GRANTHAM. (See Page 841.) 


ammoniacal liquor. Of course there is no sulphur 
in the gas to be removed and create a nuisance in 
the neighbourhood. 

The best method of preventing smoke from steam 
boiler chimneys is, undoubtedly, to employ intelli- 
gent stokers. As a substitute for these the British 
Engineering Company, Limited, of 41, Lombard- 
street, Birmingham, show a novel construction of 
firebars. In the centre of the furnace they arrange 
these bars to curve upwards, like an arch, spanning 
the furnace almost from side to side. At each 

F springing of the arch there are supplementary bars 
= . = rising up at about 45 deg., the grids running cross- 
7 — 5 ways of the furnace. The air inlets to these latter 
| | bars are governed by valves, which can be opened 
| i | to admit air at and above the sides of the fire to 
| | burn the gases above the fuel. Another engineering 

= —$; exhibit is that of the Weardale Iron and Coal Com- 
pany, Limited, Spennymoor, Durham. They show 
splendid specimens of their coke, pig iron, wrought- 
iron bars and angles, and steel plates for boilers 
j and other purposes. Their marks of ‘‘ Weardale” 
® iis y and ‘* Tudhoe Crown” are well known as guarantees 
- of good quality. Messrs. Greenwood and Batley, 
Limited, of Leeds, showed a pneumatic hammer of 
their well-known type. 

Usually there are two windmills of the American 
pattern on the ground, but this year no less than 
eight makers appeared on the ground. Mr. J. W. 
Tilt had a ‘‘simplex” wheel, about 20 ft. in dia- 
meter, on a fine steel tower; Messrs. Alfred 
Williams and Co., a Halliday mill ; Messrs. F. E. 
2 Clotten, an aermotor from Chicago ; Mr. W. Elder, 

a € of Berwick-on-Tweed, a windmill on travelling 
PortaB_e Ow Enoinz By CLARKE’s CRANK AND Force Oompany, Limirep. (See Page 834.) wheels; Mr. Henry Sykes, of 63, Bankside, 
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London, an Albion windmill, 16 ft. in diameter ; 
Messrs. E. and F. Roberts, of Deanshanger, the 
‘** Decorah ” mill ; Messrs. Robert Warner and Co., 
27, Jewin-crescent, London, an improved annular 
mill, 16 ft. in diameter ; and Mr. C. Cadle, Dublin, 
an aermotor made of steel, 12 ft. im diameter. 
Evidently the agriculturist need not go short of 
wind-power machines to do his pumping. 

A new firm of disintegrator-makers is this year 
added to those that regularly appear at the show. 
Messrs. Christy and Norris, of Chelmsford, exhibit 
machines for reducing bones, grain, &c., to fine 
powder. There is, however, nothing special to 
chronicle as regards the mechanical construction of 
their goods. Mr. Harrison Carter, of 82, Mark- 
lane, London, shows, in addition to disintegrators, 
Mellon’s separator, for removing iron and other 
metals, stone and glass, from bones, locust beans, 
and the like. The apparatus is a long inclined 
shoot kept in oscillation. At three places in its 
length riffles or stops are placed across it of such a 
height that while bones will roll over them, heavy 
articles that respond less readily to the vibration 
will be caught and retained. Even a large heavy 
object like a spanner failed to pass during the 
whole day we noticed the machine. At the same 
stand are two gravity separators, designed for 
use with semolina and also with ores. The main 
feature of them is a rapidly travelling band of 
rubber, running over rollers. The material to be 
separated is sprinkled over the band, and is, of 
course, thrown off when this band turns round the 
roller. The larger particles, if they are all of the 
same specific gravity, are thrown farthest, and are 
received in one shoot, while the medium-sized ones 
are caught by a nearer shoot, and the smallest 
only just drop off. The machine is introduced to 
separate wheat germs from semolina, among other 

. things. The Hardy Patent Pick Company, of 
Sheffield, also show their well-known ‘‘ devil” dis- 
integrator. 

To help those millers who find that they cannot 
produce a saleable product from stones alone, and 
who cannot find space for a regular roller plant, 
Mr. G. Croome, of Towcester, has brought out a 
machine containing three break rolls to prepare 
semolina to be afterwards ground in stones. This 
machine undertakes the separation of all bran from 
the wheat in three breaks, each 12 in. by 6 in. ; 
the first two breaks are followed by sieves, and the 
last, or bran roll, by a centrifugal to dust the bran, 
and a sifter to separate the bran into whatever 
sizes are best suited for the trade. The product 
or ‘‘ throughs” of the first two sieves are dusted 
on a centrifugal, and the flour from this machine 
joins the flour from the bran duster and is ready 
for sale. The overtails are nearly 60 per cent. of 
middlings, and can be treated on any existing puri- 
fier and reduced to flour either by existing stones 
or rolls. 

There were contests among the churn-makers this 
year, but they relied on established patterns rather 
than on new varieties. For large churns, the first 
and second prizes fell respectively to Messrs. Thos. 
Bradford and Co., Manchester, and to Messrs. G. 
Llewellin and Son, Haverfordwest ; and for small 
churns to the Dairy Supply Company, Bloomsbury, 
London, and to Messrs. G. Llewellin and Son. A 
new Laval cream-separator, the ‘‘ Humming Bird,” 
was shown by the Dairy Supply Company, worked 
by pulling ata string wound on a small drum on 
the spindle, and connected to it by a ratchet, which 
allowed a spring to wind up the string each time it 
was drawn out. Its output is 15 gallons of 
separated milk per hour. Mr. Bradford showed a 
new ‘‘fish-back”’ churn, in which a horizontal 
shaft with projecting pins rotates rapidly in a 
sycamore box. Messrs. Freeth and Pocock, of 
Vauxhall, London, showed the ‘‘ Empress” sepa- 
rator. The essential feature of this is that the 
separating bowl is provided with a perforated 
aluminium cylinder having the appearance of a 
cylindrical honeycomb. It is stated that this 
perforated surface aids in the separation of the 
cream. 

The Society this year offered a prize of 101. fora 
machine for distributing bowillie Bordelaise on pota- 
toes, and a similar prize for distributing insecti- 
cides and fungicides upon fruit-trees and bushes. 
The prizes were taken by Messrs. Strawsons, 
Limited, 77, Queen Victoria-street, London, Messrs. 
Boulton and Paul, Norwich, and the Stott Ferti- 
liser and Insecticide Distributor Company, Limited, 
Barton House, Manchester. The place of next 
year’s meeting is Darlington, when prizes will be 





iven for haymaking and clover-making machines. 

he first meeting of the Society as a chartered 
organisation was held in Cambridge in 1840. The 
catalogue consisted of 28 pages in all; the entries 
of implements all went on a single page. This year 
the implement catalogue comprises 337 pages. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was very idle 
last Thursday forenoon, when only some 5000 tons of 
Scotch warrants and a few small lots of hematite iron 
were dealt in. Prices remained practically unchanged. 
In the afternoon the market was next door to being 
completely idle. Only a few lots of Scotch—at the very 
most about 2000 tons—-were dealt in, and the cash price 
gave way 4d. per ton from the forenoon, Cleveland iron 
was quotably down 14d., and Middlesbrough hematite 
iron the same. The closing settlement prices were— 
Scotch iron, 41s. 103d. per ton; Cleveland, 35s. 44d. ; 
Cumberland and iddlesbrough hematite iron re- 
spectively, 44s. and 43s. 6d. per ton. A little 
more business was done in the forenoon market 
on Friday, about 5000 of Scotch and 2000 tons of 
Cleveland changing hands. Prices were firm. The 
market was firm in the afternoon, with rather more busi- 
ness doing, about 10,000 tons of Scotch being disposed 
of. For cash the price made 4d. per ton, Cleveland 
1d., and Cumberland hematite iron 2d. from the forenoon. 
Dealing in Scotch unofficially took place at 41s. 104d. and 
41s. 11d. per ton this week, with a plant. Abt the close 
the settlement prices were—Scotch iron, 42s. per ton ; 
Cleveland, 35s. 6d.; Cumberland and Middlesbrough 
hematite iron, 44s. 14d. and 43s. 6d. per ton respectively. 
A very small amount of business was done in the forenoon 
market on Monday, and prices were rather easier, the — 
ranging from 4d. to 1d. per ton. About 6000 tons of Scote 
were dealt in, including 2000 tons at 42s. 24d. and 42s, 3d. 
per ton one month, with 74d. forfeit in buyer’s option, 
and 42s. 3d. one month, with 1s. forfeit in buyers’ option. 
Only 500 tons of Cleveland iron changed hands. In the 
afternoon a very small business was done, and, as for 
some time, the dealing was purely of a jobbing character. 
One operator who bought at the opening of the afternoon 
market became a seller towards the close, consequently 
prices finished easier. Scotch dropped 2d. from the fore- 
noon, Cleveland 1d., and Cumberland hematite iron 2d. 
per ton. The settlement prices at the close were—Scotch 
iron, 41s. 9d. per ton; Cleveland, 35s. 44d.; Cumberland 
and Middlesbrough hematite iron, respectively, 43s. 10}d. 
and 43s. 6d. per ton. The business on Tuesday forenoon 
only amounted to some 2000 tons of Scotch iron, and 
prices were flat on the very general stoppage of work by 
the colliers, the fear being that the large consump- 
tive works would not be able to hold out long. Prices 
declined from 3d. to 14d. per ton. The market opened 
dull in the afternoon, but firmed up and closed steady at 
a recovery of 1d. per ton in Scotch and 4d. in Cumber- 
land hematite iron. Only about 2000 tons of Scotch 
changed hands, however, very few operators knowing 
what course to adopt in the circumstances. At the 
close the settlement prices were—Scotch iron, 41s. 9d. 

r ton ; Cleveland, 35s. 44d. ; Cumberland and Middles- 

rough hematite iron, 43s. 104d. and 43s. 6d. per ton re- 
spectively. Very little business was done this fore- 
noon, but there was rather more activity in the after- 
noon, and prices were up all round—in the case of Scotch 
and Cumberland hematite iron as much as 4d. per 
ton. The settlement prices were—Scotch iron, 42s. per 
ton; Cleveland, 35s. 6d. ; Cumberland and Middlesbrough 
hematite iron respectively, 44s. 14d. and 43s. 74d. per ton. 
The following are some of the prices ruling for No. 1 
special brands of makers’ iron: Gartsherrie and Summer- 
lee, 51s. 6d. per ton; Calder, 52s. ; Coltness, 54s. 6d.— 
the oe yy | all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 50s.; Shotts (shipped at Leith), 
54s. ; Langloan and Carron out of the market. It may be 
said that warrants, in spite of the threatened, and now 
actual, strike of the miners, attract no attention, and the 
small amount of business that has been done has caused 
no fluctuation in price of any consequence. In former 
times, when the Scotch iron trade was largely an 
export one, such a position as the present would have 
caused warrants to jump up 2s. 6d. per ton, but 
now the position is entirely changed. Scotland im- 
ports more pig iron than she produces, and as a colliers’ 
strike means an immediate closing of the finished iron 
and steel works, it is more likely to produce a fall than a 
rise of prices. Owing to the small stocks, however, 
several of the special brands have advanced in price. At 
the close of last week there were still 73 blast-furnaces in 
actual operation, as compared with 71 at the same time 
last year. This week, however, five furnaces have been 
damped down at Carnbrae Iron Works, Coatbridge ; and 
it is thought that many more will do likewise before the 
end of the week. Last week’s shipments of pig iron from 
all Scotch ports amounted to 5783 tons, as compared 
with 5927 tons in the corresponding week of last year. 
They included 210 tons for India, 195 tons for Australia, 
724 tons for Italy, 575 tons for Germany, 425 tons for 
Russia, 1035 tons for Holland, smaller quantities for 
other countries, and 2188 tons coastwise. The stock of 
pig iron in Messrs, Connal and Co.’s public warrant stores 
stood at 310,689 tons yesterday afternoon, against 310,938 
tons yesterday week, thus showing a reduction for the 
past week amounting to 249 tons. 


Manufactured Iron and Steel Trades.—These branches 
of trade have been very quiet since last report, and as 
regards forward business very few new engagements are 
being undertaken. The miners’ strike, which has now 
actually begun, is causing a great amount of disorganisa- 





tion. Most of the large steel works are closed for want of 
fuel, and the same is in many cases true of the works 
engaged in the finished irontrade. Itis said that already 
some 20,000 steel and iron workers have been thrown idle, 
and that the number will be very materially increased in 
the course of the week. No change has yet been an- 
nounced in the quotations for finished iron and steel, but 
it is just possible that some kinds of material which are in 
stock and in demand may be advanced in price very soon. 


Glasgow Copper Market.—The past week has not seen 
any transactions in copper on the Glasgow Exchange, 
Prices, however, have varied almost daily. Yesterday 
the market closed at 381. 5s. per ton cash buyers, 


The Miners’ Strike.—The strike of the miners of Scot- 
land began formally ‘ogy f in real earnest, and the 
number of men ‘‘in the field” is so large as to surprise 
both the coalmasters and the miners’ leaders ; indeed, it 
is said that of the 70,000 men or thereby connected with 
the Scotch collieries there are but a very few thousands 
at work; one statement makes it only about 2000. Never 
in the whole history of mining in Scotland have there 
been so many hands on strike. What the upshot of it 
may be no one can tell. 


Glasgow Corporation Tramway Undertaking.—In view 
of the Glasgow Corporation Tramway Committee taking 
possession next Sunday of the local trams, which have for 
many years been worked by a limited company on lease, 
an official inspection was made last Friday of the two 
largest stations which have been built and equipped by 
the corporation. They are both on the south side of the 
city, and one of them has stabling accommodation for 
about 700 horses, while at the other there is an extensive 
granary, with machinery installed, which is capable of 

reparing all the food required by the stud of about 3000 

orses, which are distributed over some nine stations, 
There are now about 33 miles of double line tramways, 
whereas the company worked about 31 miles, and there 
are 240 cars of a very superior build. In all there has 
been spent on the nine stations, machinery, extensions of 
jines, horses, &c., about 340,000/. 


_ The late Mr. James Reid.—Last Saturday, while play- 
ing a jo at golf at St. Andrews, Mr. James Reid, 
the well-known locomotive engineer, suddenly expired, 
and to-day his remains were consigned to their last rest- 
ing-placein Glasgow. Mr. Reid had for many years been 
the sole proprietor of the Hyde Park Locomotive Works, 
Springburn, Glasgow, which were established far back in 
the first half of this century by the late Mr. W. M. 
Neilson ; and he was one of the best known locomotive 
engineers in the kingdom. Nearly all during his man- 
hood he was most intimately identified with the locomo- 
tive trade, chiefly in Glasgow, but for some years as 
manager to Messrs. Sharp, Stewart, and Co., Manchester. 
Mr. Reid had passed the span of threescore years and 
ten, but he seemed to have fairly good prospects for a 
longer life. He has left four sons to carry on the business, 
in which they had latterly become partners with their 
father. Some years ago Mr. Reid served as President of 
> en of Engineers and Shipbuilders in Scot- 
and. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and the tone of the market 
was flat. Several people spoke discouragingly of the 
future, and complained that the labour difficulties inter- 
fered with trade. Very little business was transacted, 
but sellers generally would not reduce their quotations. 
Pig-iron producers reported that they had a fair number 
of orders on hand, and they were not very anxious to 
enter into new contracts. Iron for prompt delivery was 
said to be rather scarce. As a rule, sellers asked 35s. 6d. 
for prompt f.o.b. delivery of No. 3.g.m.b. Cleveland pig 
iron, but buyers would not give more than 35s. 44d., and 
some offered only 35s. 3d. No. 1 Cleveland pig was 
quoted 37s. 6d. Grey forge could be bought at 34s. 3d., 
and No. 4 foundry at 34s, 9d., but most sellers held out 
for 34s. 6d. for the former and 365s. for the latter named 
quality. Middlesbrough warrants were steady through- 
out the day at 35s. 34d. cash buyers. For early f.o.b. 
delivery of Nos. 1, 2, and 3east coast hematite pig iron 
44s. was quoted by several firms, but transactions were 
recorded at 43s. 9d., and buyers were not disposed to give 
more than the latter figure. Spanish ore was steady, 
average rubio being about 12s. 3d. ex-ship Tees. To-day 
our market was somewhat stronger, but prices of makers’ 
iron were hardly quotably changed. No.3 was 35s. 6d. 
Middlesbrough warrants, after selling at 35s. 44d., closed 
at 35s. 5d. cash buyers, with sellers at 35s. 64d. 


Manufactured Iron and Steel.—These two important 
industries continue dull, and there is not a great deal of 
work going on. For some classes of material, however, a 
little better inquiry is reported, and ship-plate makers 
ask rather higher prices, as they anticipate more orders 
in consequence of the stoppage in Scotland. At the same 
time prices keep very low, and there is still plenty of room 
for improvement. Iron cig 3 wae are quoted 41, 15s. ; 
steel s  fhgpce 6l.; iron ship angles, 4/. 11s. 9d. to 
41, 12s. 6d. ; steel ship-angles, 4/. 15s. ; and common iron 
bars, 4/. 17s. 6d.—all less the customary 24 per cent. dis- 
count for cash. All classes of railway material are in 
very poor request, and prices are weak. Heavy steel 
rails are put at 3. 12s. 6d. net at works. 


Messrs. Head, Wrightson, and Co., Limited.— At the 
fourth annual meeting of Messrs. Head, Wrightson, and 
Co., Limited, at the registered offices, the Teesdale Iron 
Works, Thornaby-on-Tees, Mr. C. Arthur Head pre- 
siding, a dividend of 24 per cent. was declared. Last 
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year the company paid 5 per cent. The chairman said 
the past twelve months had been very trying and unsatis- 
factory. Not only had there been a large contraction 
of orders in their class of business sent out, but the com- 
petition had been su acute that it had been almost im- 
possible to secure any work without a certain loss. The 
company, however, looked very hopefully to the future, 
Mr. T. Wrightson, M.P., said the company commenced 
this year with a much better order sheet than they did 
last. Mr. Talbot, M.P., was re-elected a director, an 
Messrs. W. B. Peat and Co. were reappointed auditors. 


Cleveland Blastfurnacemen and the Eight-Hours Day.— 
Mr. T. Carlton, secretary to the Cleveland blastfurnace- 
men, has received an intimation from Mr. John Denning- 
ton, secretary to the Cleveland Ironmasters’ Association, 
that with reference to a stoppage at the blast-furnaces on 
August 1 for 24 hours, an official notice would not be 
sufficient, the ironmasters directing him to say that they 
could not accept such a notice. He had, however, to state 
that if they desired to meet the ironmasters on the matter, 
the employers would be prepared to meet them on Mon- 
day next. The demonstration is being organised for the 

urpose of assisting to obtain an eight-hours day for 
lastfurnacemen, 


The Fuel Trade.—The coal trade is irregular, and 
seems likely to be so until the full effect of the strike in 
Scotland can be gauged. Owing to Newcastle races, the 
output in the north is limited this week, and thus for 
what is raised there is a good demand, though the inquiry 
for manufacturing coal is reduced by the closing of fac- 
tories on Tyneside this week. At Newcastle best North- 
umbrian steam coal is quoted 11s. to 11s. 6d. for prompt 
f.o.b. delivery, second qualities 10s., and small steam 
4s, 9d. to 5s. 3d. Coke is firm. Here average blast- 
furnace qualities realise 12s. 3d. to 12s, 6d. delivered at 
Cleveland works. 


Consett Steelworkers’ Wages.—An intimation was yester- 
day received from Messrs. J. R. Winpenny and Edward 
Trow, the general secretaries of the North of England 
Board of Conciliation and Arbitration for the Manufac- 
tured Iron and Steel Trade, setting forth that, according 
to the returns received from Mr. Waterhouse as to the 
average net selling price of steel plates at Consett during 
the months of March, April, and May, 1894, the rate of 
wages paid to the steel mill men would, per agreement, 
remain during the next three months at the same rate as 
prevailed during the previous three months. The rate at 
pone paid at Consett is slightly below the standard 

asis, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Armour-Plate Orders.—The Japanese Government has 
placed contracts for about 8000 tons of Harveyised all- 
steel armour-plates with Messrs. Vickers and Co. and 
Messrs. Cammell and Co., Sheffield. The deliveries of 
the plates will extend over about three years. They are 
for the two armourclads to be constructed in this country 
for Japan, and it is surmised that the value of these con- 
tracts alone will be about 400,000. It is expected that 
orders for a quantity of the steel fittings and parts of the 
machinery, shafting, &c., required for these vessels will 
also be secured for local makers. 


Tron, Steel, and Engineering Branches.—V ery depressing 
reports continue to come in as to the condition of the iron 
trade, local sales of pig being comparatively small, and 
only for immediate requirements. Forge pig is offered av 
38s. to 40s. per ton, and foundry at 41s. to 43s. In manu- 
factured irons the principal demand is for common bar for 
India and Australia, and this commands 5/. 103. to 5/. 15s. 
per top. Some fair orders are also in hand for marked 
qualities up to 7/. 10s. per ton. As local boilermakers are 
very busy, there is an improving call for best qualities of 
boiler plates, these alone commanding a sale. In sheets 
very little is doing, at unsatisfactory prices. There is a 
weaker market for Bessemer billets, which are now 
offered at 5. 7s. 6d. to 52. 10s. per ton. Orders for 
marine material are limited, and the same remark 
applies to railway tyres, axles, and springs ; but there is 
a general belief that the new quarter will show an im- 
provement. There is a moderate demand for best quali- 
ties of tool steel for the home trade, United States, India, 
and mining countries generally. For agricultural and 
mining machinery, traction engines, and work of that 
class there is a steady call for both the home trade and 
export, and the number of unemployed mechanics is below 
the average for the season of the year. 


Neepsend Rolling Mills Company, Limited.—The report 
for the — ending March 31] last has been issued, and 
states that — to the extra price paid for coal, and ex- 
penses incidental to the closing down of the works, and 
the only partial working of the same, a loss has been 
made of 18197. 11s. 6d. This, witha loss of 273/. 11s, 11d. 
brought forward from last year, makes a total loss of 
20937. 3s. 5d. 


John Brown and Co., Limited.—The directors, in pre- 
senting the report for the year ending March 31, 1894, 
regret that the operations of the year do not enable them 
to show a more favourable result. The general trade of 
the country has been much depressed, and the unfortunate 
dispute as to miners’ wages, which extended over a period 
of four months, affected very considerably the earning 
powers of the Atlas Works, owing to the almost total 
cessation of orders from railway companies and others 
during that time, whilst it entailed a serious loss in respect 
of the large colliery property held by the company. The 
armour-plate department has been unemployed during 
the greater part of the year, — to the withholding 
by the Government of orders until the completion of 





be used. The Harveyised steel plate has now been 
adopted, and considerable orders for these plates are 
now in hand. The manufacture of this class of armour 


has necessitated _— alterations and additions | pe 


to the plant. The directors propose to transfer from 
the reserve fund the sum of 50,000/.; of this amount 
30,0007. is appropriated towards the extraordinary expen- 
diture above referred to, and 20,0002. is carried to profit 


and loss account. The stocks of materials, &c., have been | ; 
d | valued, as in previous years, by Mr. R. H. Radford, and 


the whole of the plant and machinery maintained in an 
efficient condition out of revenue. The directors recom- 
mend a dividend of 5 per cent. per annum, and that the 
balance of 10,8837. 2s. 10d. be carried forward to the 
accounts of next year. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has continued 
active; the best descriptions have made 11s. to lls. 6d. 
per ton, while secondary qualities have brought 10s. 6d. 
to 10s. 9d. per ton. Household coal has shown scarcely 
any change; No. 3 Rhondda large has made 10s. 3d. to 
10s. 6d. per ton. There has been a good demand for 

tent fuel at 103. 6d. to 11s. 6d. per ton. The inquiry 
for coke has improved; foundry qualities have made 
17s. 6d. to 18s. 6d., and furnace ditto 15s. 6d. to 16s. 6d. 
er ton. Iron ore has shown little variation. The manu- 
actured iron and steel trades have exhibited a better 
tone; the principal works of the district are pretty well 
employed, there being more demand for steel rails and 
metallic sleepers. Heavy section steel rails have made 
31. 15s., and light section ditto 4/. 10s. to 5/. 5s. per ton. 


The ** Jason.”—The Jason, torpedo gunboat, arrived at 
Devonport on Thursday from Queenstown for examina- 
tion and repairs. A few days since, while at Queens- 
town, the chief engineer of the ship discovered a crack 
in the bottom of the starboard boiler in the foremost 
boiler-room. 


Proposed Severn Bridge.—The promoters of a proposed 
bridge over the Severn at Newnham have obtained a 
report from their engineers, Messrs. G. W. Keeling and 
A. Reichenbach. According to this report the bridge 
will be built on the high-level principle, having a clear 
headway of 80 ft. for vessels trading on the river. The 
soundings taken show that the bed of the river on 
each side is favourable for the cylinders, solid rock 
being encountered at 10 ft. from the channel. The 
estimated cost is 25,0007. A petition to the county 
council of Gloucestershire to make the bridge has been 
signed by persons owning property in the county to 
the amount of 300,000/. rateable value. The promoters 
have arranged to bgp the petition at the next meeting 
of the council, and it is expected that Mr. R. J. Kerr, the 
deputy chairman, will move that its prayer be acceded to, 


The Bristol Channel.—Cardiff has now taken an unmis- 
takable first rank among the Bristol Channel ports. 
The number of vessels which entered at Cardiff last year 
was 13,848, of an aggregate burden of 7,123,602 tons, 
while the number of vessels which cleared from the port 
last year was 13,703, of an aggregate burden of 7,126,182 
tons. The number of vessels which entered at Bristol 
last year was 9215, of an aggregate burden of 1,398,956 
tons, while the number which cleared from the port last 

ear was 9838, of an aggregate burden of 1,377,303 tons. 

he number of vessels which entered at Newport last 
year was 8371, of an aggregate burden of 1,922,851 tons, 
while the number of vessels which cleared from the port 
last year was 8430, of an aggregate burden of 1,876,031 
tons. The number of vessels which entered Swansea last 
year was 6145, of an aggregate burden of 1,322,602 tons, 
while the number which cleared from the port last year 
was 6312, of an aggregate burden of 1,403,267 tons. 


The ** Hermione” and the ‘* Hazard.” —The Lords of the h 


Admiralty have signified their intention to accept from 
the contractors the machinery of the Hermione, cruiser, 
and the Hazard, gunboat. e Hermione was engined 
by Messrs. J. and G. Thomson, Glasgow, and the Hazard 
by the Fairfield Engineering Company. 





FOREIGN AND COLONIAL NOTES. 
German Emigration.—Emigration from Bremen and 
Hamburg to the United States has been falling off of 
late. This is due to the dulness of American industry 
and business, 


Belgian Rail Exports.—Steel rails were exported from 
Belgium in the first four months of this year to the 
extent of 16,355 tons, a3 compared with 5007 tons in the 
corresponding period of 1893. Iron rails were exported 
from Belgium in the first four months of this year to the 
extent of 41 tons, as compared with 2180 tons in the cor- 
responding period of 1892. 


Belgian Briquettes.—Contracts are about to be let for 
three lots of Belgian briquettes for the Belgian Navy. 
Each lot will comprise about 4000 tons, 


Hamburg.—The value of the exports from Hamburg 
last year was computed at 64,567,158/., as compared with 
59,641,222. in 1892. The imports into Hamburg last 
year were valued at 77,843,956/., as compared with 
74,459,014/. in 1892. 


Buenos Ayres and Rosario Railway.—This line has been 
steadily increasing in importance during the last ten 
years. In 1884, its capital stood at 900,000/. ; in 1889, at 
3,486, 9867. ; in 1890, at 3,813,567/. ; in 1891, at 5,931, 2500. ; 
in 1892, at 7,000,000. ; and in 1893, at 8,600,000. The 
length of line in operation was 50 miles in 1884 ; in 1889, 
342 miles; in 1890, 344 miles; in 1891, 622 miles; in 1892, 
855 miles; and in 1893, 903 miles. The profit realised in 


experiments to decide the description of armour to| 1884 was 33,749/.; in 1889, 262,805/. ; in 1890, 232,990/. ; 





in 1891, 196,660. ; in 1892, 280,772/.; and in 1893, 288, 266. 
The net return realised in 1884 upon the capital mw 
was 3.75 per cent. ; in 1889, 7.59 per cent. ; in 1890, 6.11 
r cent.; in 1891, 3.32 per cent. ; in 1892, 4 per cent. ; 
and in 1893, 3.35 per cent. 


Widening the Northern of France Railway.—With a 
view to securing improved facilities for the circulation of 
trains, the Northern of France Railway Company has 
laid a second line upon its Fives and Templeuve and 
Lille and Don sections, Similar widening is now pro- 
are J between Beaumont and St. Omer-en-Chaussée. 
The block system is also being introduced between Lens 
and Ostricourt. 


Locomotives in France.—The Batignolles Construction 
Workshops Company has secured a contract for 14 loco- 
motives from the Eastern of France Railway Company. 


The Grand Trunk and its Workshops.—The closing of 
workshops on the Grand Trunk Railway of Canada is 
being ro In Montreal alone several hundreds 
of men have m thrown out of employment. In con- 
sequence of the prevailing depression, the company has 
been compelled to enforce the most rigid economy, 


American Natural Gas.—What is claimed to be the 
largest natural gas well in either the Ohio or the Indiana 
fields has been drilled on the Wallace farm, 3 miles west 
of Fostoria, Ohio. 


New French Bridges.—MM. Moisant, Laurent, Savey, 
and Co. have obtained an order for two bridges from the 
Paris, Lyons, and Mediterranean Railway Company. The 
bridges, which are to be erected upon the company’s 
Corbeil line, will absorb about 2000 tons of metal. 


Belgian Coal Imports.—The imports of coal into Bel- 
gium in the first four months of this year amounted to 
450,914 tons, as —— with 455,169 tons in the cor- 
responding period of 1893. In these totals Knglish coal 
figured for 94,665 tons and 119,451 tons respectively. 


Iron Minerals in France.—The imports of iron minerals 
into France in the first four months of this year amounted 
to 506,899 tons, as compared with 463,561 tons in the 
corresponding period of 1893. The exports of iron 
minerals from France in the first four months of this 
year were 79,295 tons, as compared with 68,222 tons in 
the corresponding period of 1893. 


Permanent Way on the Grand Trunk Railway —No addi- 
tional second tracking is now in hand upon the Grand 
Trunk Railway of Canada. The expenditure has been 
limited to the completion of work partially finished and 
open for traffic, and a strict economy is being enforced. 
Released steel rails from the main line are being used for 
repairs on the midland division and branches. 


The Suez Canal.—The dividend upon the ordinary 
shares of this company for 1893 has een fixed at 3/. 18s, 
per share. The corresponding dividend for 1893 was 
3. 19s. 5d. per share. 


The Austrian Lloyd.—The revenue of the Austrian 
Lloyd Navigation Company last year exceeded the cor- 
responding receipts for 1892 by 106,5167. The company 
has to compete with a number of other Jines for business 
in the Adriatic. Some profitable voyages were made last 
year to Brazil. The net revenue in 1893 was 54,322/., ad- 
mitting of a dividend for the year at the rate of 4 per 
cent. per annum. 


Canadian Minerals.—The value of the mineral produc- 
tion of Canada last year was 19,250,000 dols. This total 
showed a falling off of 250,000 dols, as compared with the 
corresponding figures for 1892. 


Antipodean Telegraphy.—A comparison of Victorian 
cable business, since the recent reduction in rates, shows 
that the revenue derived from New Zealand has decreased 
50 per cent., while the revenue from international sources 
as increased 22.43 per cent. 


French Mechanical Industry.—Messrs. Eiffel, Nouguier, 
Kessler, and Co., of Argenteuil, have secured contracts 
for two bridges proposed to be thrown over the Nile. 
The Cail Company has obtained an order for 14 loco- 
motive tenders for the French Departmental Railways. 





Fast Run sy tHe “‘Campania.”—The Cunard Com- 
pany’s Royal Mail steamer Campania has just made the 
eastward passage in 5 days 13 hours 8 minutes, covering 
2905 knots at the rate of 21.82 knots. On the shortest 
route over which record passages have been made the 
time would have been 5 days 8 hours 6 minutes. She 
was detained a little cff the coast by fog. The daily runs 
were 382, 506, 515, 512, 511, and 479. 





Tue AmericAN Maits.—Mr. Parker Smith, in the 
House of Commons, asked the Postmaster General, in 
regard to the recent return giving the time occupied in 
the transit of the mails from (ueenstown and from 
Southampton to the New York Post Office (see page 621 
ante), whether he could state the average time taken by 
the mails from the London Post Office, the Liverpool 
Post Office, and the Glasgow Post Office, till put on 
board a steamer at (Jueenstown or Southampton respec- 
tively. Mr. A Morley replied: “‘ From the time at which 
letters for the United States leave the post-offices men- 
tioned to the time of embarkation on board the quick 
Atlantic steamers, the intervals are approximately as 
follows: London to Queenstown, 16 hours ; London to 
Southampton, 2 hours 45 minutes; Liverpcol to Queens- 
town, 13 hours 10 minutes; Liverpool to Southampton, 
12 hours 40 minutes ; Glasgow to (Queenstown, 18 hours 
20 minutes; Glasgow to Southampton, 15 hours 7 
minutes. I am unable to state the proportions of the 
correspondence passing through the three places named,” 
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EXHIBITS AT THE CAMBRIDGE SHOW. 


Five Furrow Turning Sream Piovucu, construcrep sy Messrs, Jonny Fow.er anp Co., Lrurrep, Leeps. (See Page 843.) 
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THE ROYAL COMMISSION ON LABOUR: 
FINAL REPORT. 

Ar last we have the official ‘‘ Final Report” of 
the Royal Commission on Labour. And it must 
be admitted that it has been a misfortune for the 
Commission that its final report has been antici- 
pated piecemeal by the premature publication of 
what has been after all only portions of the full 
report. Had the final report been anticipated by a 
careful synopsis of the whole, there would have 
been less injury to the reputation of the Commis- 
sion, as then the parts would have fitted together 
with tolerable precision. As it is, the fear is that 
the report in its entirety will have less attention 
than it deserves. Looking at the labours of the 
Commission as a whole, their work has been 
immense, and the results, from a secretarial point 
of view especially, constitute a monumental struc- 
ture of gigantic proportions. The Commission 
was appointed on April 21, 1891. The first 
meeting took place on May 1, 1891. The final 
report is dated May 24, 1894, but its issue did 
not take place until June 20. During the four 
years of its existence no fewer than 65 reports and 
publications have been published, and there are 
two others to follow, making a total of 67. The 
aggregate mass of printed matter amounts to some 
15,000 pages, 12,000 of which underwent correction 
by the secretarial staff. And it is but an act of 
justice to say that in arrangement, and general 
fulness of reference, the set of reports surpass in 
completeness and accuracy any similar reports of 
any Royal Commission that was ever appointed. 
Whatever deficiency there may be in the matter, 
or however much men may differ in their estimate 
of the value of the work of the Commission, no 
fault can be found with the secretarial work of the 
staff. It must also be admitted that there is no 
lack of valuable matter in the mass of reports. 
They form a perfect storehouse of information with 
— to labour, British, colonial, and foreign, 

for years to come they will be resorted to by 
statesmen and politicians, by writers and public 
speakers, at home and abroad, whenever the sub- 
ject of labour is discussed, and ‘when measures are 
proposed with the view of the amelioration of the 
condition of the workers in all the chief industries 
of this country. As it is not possible to convey an 
adequate idea of the whole report within the com- 
pass of a single article, the recommendations and 
conclusions are only dealt with on the present 
occasion. 

It is important to remember that the majority 


, | Peport is signed by Mr. Thomas Burt, M.P., and 


by Mr. Edward Trow, the secretary of the North 
of England Iron and Steel Workers, and for many 
years one of the secretaries of the North of England 
Tron and Steel Conciliation Board ; also by Mr. A. 
8) J. Mundella, M.P., Mr. David Dale, Mr. Samuel 
Plimsoll, Mr. Jesse Collings, M.P., and Mr. Alfred 


860 | Marshall, the political economist, all of whom are 
known to hold rather advanced views upon labour, 
as well as by the Duke of Devonshire, and the 
various employers and others who constituted the 








Commission. 


The report cannot therefore be re- 





garded as wholly adverse to labour, if we take into 
account the sympathies of those who signed the 
report. They may differ from some of their col- 
leagues on the Commission as to the remedies ; but 
those named can at least claim to be as sympathetic 
towards labour as the signatories to the minority 
report. This observation is not meant to convey 
the impression that the other Commissioners are 
not equally sympathetic ; it only means that those 
named have been more or less identified with labour 
movements previously. 

The first part of the recommendations is devoted 
to the question of legislation—what measures may 
be desirable and practicable. The prevention of 

strikes, and the settlement of disputes by concilia- 

tion and arbitration, claim the first place in this 
connection. It is noted ; (1) That there has been a 
steady growth of trade unions and of employers’ 
associations in some of the principal industries for 
some years past, the conduct of industry being 
t | largely controlled by such organisations in those 
trades. (2) That though there has been this 
_|growth, these organisations do not control trade 
relations in a large number of other industries by 
reason of their incompleteness and inefficiency. 
(3) That in other industries no such organisations 
exist, or they are insignificant. (4) That in many 
industries special organisations exist for dealing 
with labour disputes, but mainly where the associa- 
tions of workmen and of employers are the strongest. 
(5) That institutions for mediation or conciliation 
have sprung up in recent years in connection with 
Chambers of Commerce or other bodies. (6) That 
boards of conciliation have spontaneously sprung 
up by mutual arrangement. But in no case have 
they taken advantage of existing legislation for the 
settlement of disputes. The conclusion is that the 
existing agencies are insufficient, though most 
beneficial in averting disputes, or in settling them 
when they have arisen. 

With respect to the question, ‘‘Whether it is 
desirable to establish statutory industrial tribunals 
to deal with questions arising out of existing agree- 
ments,” the Commission have discussed whether it 
would be expedient to give town and county councils 
power to establish such tribunals, with legal 
powers to hear cases arising out of existing or 
Implied agreements, or trade customs, and of 
making enforceable decisions. It is urged in 
favour of this course that workmen are deterred 
from bringing such questions before the county 
courts, or before magistrates or justices under 
the Employers and Workmen Act, 1875, by reason 
of the cost, character of the tribunal, and other 
reasons. Yet those are the only legal tribunals in 
existence for such cases. The report then refers 
to an impression, widely felt, that the Labour 
Commission was intended to hear grievances, and 
find a special or general remedy. Much of the 
evidence was of this character, and it gave to the 
Commission an impression that great discontent 
prevailed because of the difficulty of obtaining 
redress for real or supposed injustice. The Com- 
missioners think that the existing tribunals scarcely 
could take cognisance of and deal with many of 
these industrial questions. They point out that 
well-organised trades have means for finding a 
remedy, and that county courts and magistrates’ 
courts would not meet the case in rural districts, 
and that existing Acts are not appealed to. More- 
over, the chief disputes are not as regards existing, 
but future agreements. But the Commissioners 
are not able to recommend the systematic establish- 
ment of special industrial tribunals, in addition 
to those existing, although they think that an 
experiment of a tentative and permissive character 
might be tried with advantage. The suggestion is 
that the town or county councils might take the 
initiative in the creation of such tribunals, and that 
provision might be made for a cheap and summary 
method of procedure. The scheme to be submitted 
to and be approved by some Public Department— 
Home Office or Board of Trade—and established 
by an Order in Council or Provisional Order, 
having the force of law. Powers should be con- 
ferred to hear and decide cases, similar to those 
exercised by county courts or magistrates’ 
courts, all existing statutes bearing upon the 
subject to be repealed. The Commissioners are 
averse to conferring such powers upon existing 
boards of conciliation or arbitration, as they should 
act on the voluntary principle as heretofore. 

Having decided in the negative as regards the 
establishment cf special judicial tribunals, they 
proceed to discuss ‘“‘ whether it is desirable to 
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establish statutory boards of conciliation and arbi- 
tration.” The representatives of employers’ associa- 
tions, and workmen’s organisations in some in- 
stances, suggested the compulsory reference of dis- 
putes to State or other boards of arbitration, whose 
awards should be legally enforceable, but ‘‘ no such 
proposal appeared to be definite or practical enough 
to bear serious examination.” With reference to the 
suggestion that district boards of conciliation and 
arbitration should be established by Act of Parlia- 
ment, by or under a Government department, or by 
town or county councils, confirmed in the latter case 
by some central authority, the Commissioners say 
that they would in that case have statutory 
powers of intervening in trade disputes in the 
interests of the public, as well as of the parties con- 
cerned. But they think that the official character 
of the tribunal would operate to its disadvantage, 
rendering it less popular than the existing volun- 
tary associations. Besides which no pan depart- 
ment has the requisite local or technical knowledge 
to deal with such disputes. They rather believe in 
the extension of voluntary boards, and if in the 
future further powers are needed, they could be 
granted. 

With respect to the proposed promotion of such 
boards by the Board of Trade, the Commissioners 
approve generally of the amended Bill of 1894. 
But they indicate that to a large extent that depart- 
ment has the power now, except that, as previously 
pointed out in ENcrnzERING, the department has 
no authority for incurring expense, or of meeting 
expenditure under existing circumstances. It is 
urged, however, that if the Board of Trade obtain 
such powers, the functions of the Labour Depart- 
ment as now constituted, and of the conciliation 
branch, should be kept distinct and separate. The 
one practical suggestion made is that a public de- 
partment might have the power, upon application 
made to it, of appointing an arbitrator free from 
bias and suspicion. But in such cases the award 
would not be more binding than in cases of un- 
official arbitrators, in so far as legal enforcement 
was concerned. It is suggested that, if the system 
worked smoothly and satisfactorily, the arbi- 
trators of this class in the future might be made 
permanent judicial officers, instead of temporary 
and occasional as at first. 

The Commissioners do not recommend the bring- 
ing together of the various departments which 
touch labour under one central Department of 
Labour ; nor do they recommend the creation of a 
Higher Council of Labour, as in France and Bel- 
gium. But they suggest some further useful work 
for the Labour Department. Various questions are 
then dealt with under the heads of wages, hours of 
labour, apprenticeships, non-unionist labour, dis- 
putes between societies, sanitary conditions, and 
inspection of factories and workshops. Special 
reference is made to seamen, doubtless in deference 
to Mr. Plimsoll. They recommend the amendment 
of the law as regards the supply of seamen to ships, 
and the abolition of the crimping system ; of better 
accommodation on board ship for the sailors; an 
improvement of the allotment note system; im- 
proved medical attendance ; they also call attention 
to insufficient manning, and to the propriety of sea- 
men being represented on Marine baaiele. The latter 
is being urged by the Board of Trade. The agricul- 
tural labourer is not forgotten. But it is stated 
that he has suffered least from the recent depression 
in agriculture. Improved sanitary conditions are 
urged, the building of cottages, and provision of 
allotments. The recommendations under this head 
are not very heroic, but they are useful, and especi- 
ally it is urged that the medical officer of health 
should devote his whole time to his work, have a 
better salary, and be appointed by the county 
council subject to approval by the Local Govern- 
ment B The suggestions are simple, and are 
capable of being easily carried out, and that, too, 
without undue delay. 

The Commissioners conclude by saying that 
many of the evils to which their attention was 
called cannot be remedied by legislation. They 
regard the operation of natural forces as best for 
the gradual improvement of the general condition 
of the people. The want of intimate relations 
between workmen and employers, in large aggrega- 
tions of men in particular industries, conducted on 
a large scale, is deplored. Much of the difficulty 
arises from this cause, by the separation of classes, 
mutual ignorance of each other, and of mutual 
jealousy and mistrust. Many industrial conflicts 
result from this separation and lack of sympathy, 





between the owners of the machinery and material, 
and the workmen who supply the labour. 

But the aggregations of men in particular indus- 
tries, while tending to the separation complained of, 
result in a more complete organisation of industrial 
forces. Out of this, it is contemplated, will arise 
methods of a peaceful character for dealing with 
and averting great labour conflicts, to the mutual 
adventage of both parties. But they also recognise 
the possible danger of a combination of forces to 
control industry at the expense of the public, unless 
competition should modify or defeat such a combi- 
nation. They look to ‘‘natural means’ for adjusting 
the differences that exist, or may arise, which is 
another expression for voluntary arrangement, 
rather than to legislation. They conclude by say- 
ing that the end aimed at would not be attained by 
socialist or collectivist methods. They think that 
there are great practical difficulties in the way of 
collective ownership of the means of production, 
apart from those of transfer to the State, or to 
local public authorities. Workmen would still 
have to struggle for their rightful share, then 
through the local authority. This would not bring 
peace, it would only differentiate the conflict. 
They recommend an extension of co-operative 
effort, as tending towards the harmonious working 
of labour and capital by associations in which the 
workers are at once employers and employed. 
They regard a more cordial understanding between 
all parties as essential, and they say that all the 
causes are tending to industrial peace. A wider 
knowledge and a broader sympathy furnish the 
best promise and assurance for the realisation of 
peaceful relations in the future. If the sugges- 
tions are not very profound, they are at least 
reasonable, and most of them may be realised with- 
out difficulty. 








THE NEW THORNYCROFT TORPEDO 
VESSELS. 

Durine last week two trials were made on the 
measured mile off the Maplin Sands, that should 
prove memorable in the annals of marine en- 
gineering and naval construction. In the first of 
these to which we shall make reference, the record 
of speed afloat has been very largely advanced, 
all previous performances in this field having been 
beaten by no inconsiderable amount. The Daring 
is a torpedo-boat destroyer, which Messrs. J. I. 
Thornycroft and Co. have just completed for the 
Royal Navy, and on Saturday last the vessel was 
taken down river for a progressive series of trials, 
In the course of these she made on one run on the 
mile the remarkable speed of over 29 knots when 
steaming against tide, although doubtless the 
current was not strong. It is satisfactory to 
know that this ‘‘ fastest craft afloat’ has been 
built for our own Government, for so many of the 
highest-speed craft constructed in this country 
have been sent abroad. The Daring is one of the 
42 vessels of her class which have been ordered 
during the last two years. She is 185 ft. long, 
19 ft. wide, and 13 ft. deep, and has been designed 
by Messrs. Thornycroft, both in regard to hull and 
machinery. The vessel shows a fine bold side 
for her inches, having a freeboard of 7 ft., and has, 
of course, a flush deck. The height above water 
makes her a dry vessel when running at speed, 
as was proved during the trial. There was, 
indeed, nothing that could be described as a 
heavy sea on during the trial, but the waves were 
quite big enough to have sent a good deal of 
loose water flying across the deck, when steam- 
ing with the wind ahead, had the boat not been 
well-designed in this respect. The flush deck ex- 
tends to the conning tower forward, beyond which 
there is the usual turtle-back over the fore-peak, 
as in the ordinary first-class torpedo-boat design. 
The arrangement of the Daring, however, differs 
from the torpedo-boat design in regard to a breast- 
work at the end of the turtle-back, and extending 
right across the deck. This affords an excellent 
shelter to those forward when steaming head to sea. 

The Daring, like all her sisters, is a twin-screw 
boat, and there is one important fact in regard 
to the business of boat-destroying, for which the 
vessels are intended, should they ever be called 
upon for practical work. The draught of the 
larger single-screw torpedo-boat is 7 ft. 6in., whilst 
the Daring draws but 7 ft., so that in action the 
smaller craft would not be able to take advantage 
of shallow water as a haven of safety. The vessel 
has what should be described as the Thornycroft 





stern, although it is sometimes flippantly alluded 
to by the irreverent as the ‘‘ flat-tailed” or ‘‘in- 
verted pudding-basin” type. The breadth is 
carried well aft on the water line, though there is 
a good deal of tumble-home at this part, and the 
end being round, the view end-on is somewhat 
unusual. In order to secure an easy delivery, 
the floor is sloped up from near amidships 
to the extreme end, where it is only just im- 
mersed, so that the model may be described as 
that of a horizonial wedge aft and a vertical wedge 
forward. This principle of design, although some- 
what unusual in steamers, is well known to give 
very good resv!ts, both in regard to speed and 
rough-weather qualities, for small sailing vessels, as 
may be instanced by the north-east cobles and the 
New England fishing schooners. In the Thorny- 
croft design, however, the floor aft is not only flat, 
but actually concave in the ’thwartship direction. 
This, in conjunction with the tumble-home, gives a 
sharp knuckle or chine where the side joins the 
bottom. It has been objected that in a heavy sea 
the falling of the stern would cause a heavy blow on 
the bottom, but in practice this has not been found 
to be the case, as the boat in her passage appears to 
cut through the waves and smooth the water 
sufficiently to overcome this difficulty. The two 
propellers are carried under the arched bottom, 
the shafts projecting through, and there are two 
suspended rudders, one hung on each quarter in 
the same ’thwartship line as the propellers, to which 
they thus act as guards. 

On last Saturday's trial a very numerous party, 
no less than 73 people all told, was on board, and 
with 19 tons of coal in the bunkers, the dis- 
placement was 228.6 tons. The armament of these 
boats consists of one 12-pounder quick-firing gun, 
carried on the conning-tower forward ; five 6- 
pounder quick-firing guns on the broadside, and 
another in the centre line on a special mounting 
aft. There are three torpedo-dischargers for 18 in. 
torpedoes, one built in the bow, and two discharg- 
ing carriages on deck aft, and arranged as a pair. 
Each vessel will carry five torpedoes, three in 
= and two stowed under the turtle-back for- 
ward, 

The engines of the Daring and her sister vessel the 
Decoy, now also finished, are an interesting feature, 
being of a new type designed by Messrs. Thornycroft 
for these vessels, and the first-class torpedo-boats 
just completed. They are of the three-stage com- 
pound type, and have cylinders 19 in. in diameter 
for the high-pressure engine, 27 in. for the inter- 
mediate, and a pair of 27 in. in diameter for the 
low-pressure. The stroke is 16 in. Each set of 
engines may be said to be divided into two 
parts. Thus the high-pressure and intermediate 
cylinders form one half, whilst the two low- 
pressure cylinders form another. The cylinders 
are inclined from the vertical alternately to 
the right and left. Piston valves are not used, but 
the larger surfaces of the flat slide valves are 
balanced to relieve the pressure on the back. Fol- 
lowing the line of the engines, we have first the 
eccentrics and link motion which work the slide 
valve of the high-pressure cylinder, which are 
run on an overhung part of the shaft. There is 
next a main bearing, after which come the high- 
pressure and intermediate cranks. Immediately 
aft again is another main bearing, and then the 
eccentrics for the intermediate slide valve, which 
are followed by the forward low-pressure eccentrics. 
Another main bearing follows, and then the two 
low-pressure cranks, after which another main 
bearing, and then the after low-pressure eccen- 
trics, beyond which is the thrust block. The in- 
clined position of the cylinders enables the 
axes of the cylinders to be brought close together 
in a fore-and-aft direction, and advantage is taken 
of this to introduce an arrangement of cranks that 
is certainly unusual for torpedo-boat practice. In 
place of there being a separate two-web crank for 
each cylinder with a length of shaft between, there 
are three webs to the two crankpins, the centre web 
being common to both, and receiving a crank- 
pin at each end. The centre web has naturally to 
be twice as long, or nearly twice as long, as each 
of the others—the cranks being almost opposite to 
each other—and it may be said, therefore, that the 
cranks are double-webbed. It wili be seen that by 
this arrangement there is a considerable gain in 
fore-and-aft space occupied, no inconsiderable ad- 
vantage in craft of the torpedo-boat type, where 
machinery occupies all the best part of the boat. 

Another notable feature in these engines is the 
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manner in which the standards are arranged. The 
majority of us remember the revolution Mr. Thorny- 
croft wrought in the design of engine framing by 
the introduction of wrought-iron or steel pillars 
and diagonal bracing, a principle which was first 
applied, if we remember rightly, in the case of the 
Miranda. The principle adopted in the little river 
yacht found universal application in fast-speed 
vessels, and has influenced all classes of marine 
engines. The design may now be said to have 
become classic, as it is superseded in the Daring’s 
engines by a still more open description of framing. 
In the new arrangement the main standards are 
placed close to the fore-and-aft centre line of the 
cylinders, and may be described as prolongations of 
the main bearing bolts; indeed, they serve the 
latter purpose, as the keeps of the main bearings 
are held in position by means of nuts screwed on to 
the bottom end of the standards or bearing bolts. 
By slacking up the nuts the keeps can be raised, 
and the bearings are thus exposed. The standards 
are stiffened by inclined struts. There is no bed- 
plate to these engines in the ordinary acceptance of 
the term, but round one side, extending from end 
to end, there is a continuous steel casting connecting 
the main bearings. On the other side there are, to 
each set of engines, two flat steel castings which run 
from one pair of standards to another, and are at- 
tached to the bottom ends of the crosshead guides. In 
this way there is one of these deep steel ribs to each 
half of the set of engines, namely, one embracing the 
high and intermediate cylinders, and one common 
to the two low-pressure cylinders. There are two 
air pumps, worked by side levers, to each set of 
engines, all other pumps being entirely independent. 
The question of vibration has been kept in view in 
these engines, the design being worked out so as to 
reduce the unbalanced forces to the smallest 
degree possible. Judging by results, Mr. Thorny- 
croft has been entirely successful in this, for the 
steadiness of the boat when running at her highest 
power was almost as remarkable a feature as her 
extraordinary speed ; indeed, the usual phenomena 
in this respect that formerly accompanied the run- 
ning of lightly-built high-powered vessels were 
almost absent, there being apparent none of the 
usual periods of synchronisation of hull and en- 
gines at varying revolutions, excepting, perhaps, to 
a small extent at a lower speed. It would seem, in- 
deed, that the boat had nothing to synchronise with. 

The boilers of the Daring are three in number. 
As we illustrated and described them very fully 
in our issue of December 1, 1893, it is not neces- 
sary we should give any extended particulars on 
the present occasion. The total heating surface 
is close upon 8000 square feet, and the grate surface 
is 189 square feet. The boilers are placed in 
two stoke-holds, the forward one having two 
boilers and the after one a single boiler. The 
whole of the feeding is done by one Weir's 
pump placed in the engine-room, there being, how- 
ever, additional pumps to be used in case of acci- 
dent. In order to solve the difficult problem of 
feeding a group of water-tube boilers from one 
pump, Messrs. Thornycroft have devised an auto- 
matic feed control, upcn which we shall have more 
to say ata later date. For the present it will be 
sufficient to remark that throughout the trials there 
was no difliculty in regard to the distribution of 
feed, and it would seem that Mr. Thornycroft may, 
therefore, be congratulated on having solved a very 
knotty problem. The blades of the propellers, 
three to each screw, are of phosphor bronze, keyed 
into a boss in a novel manner; it having been 
found by experience that phosphor bronze requires 
somewhat different treatment to steel. 

Having so far described the main features of the 
vessel and her machinery, we will proceed to a brief 
record of Saturday’strial. The vessel left Chiswick 
by the early morning tide, and calling at the 
Temple Pier, took on board the guests who had 
been invited to witness the trial. Easy steaming 
and moderate speed was maintained until the 
Lower Hope was reached, and down Sea Reach 
a fast spin was tried to see that all was working 
well. On reaching the Maplin mile the revolu- 
tions were reduced to a mean of 91 per minute, at 
which rate of steaming the observed speed was 
7.86 knots. The engines were then opened out 
until they were running at 175 revolutions when 
the speed was 14.2 knots. At 238 revolutions the 
speed was 18.3 knots. After this the revolutions 
were raised to 322 per minute, with which a speed 
of 23.4 knots was attained. Threeruns were made 
at each of the stated revolu‘ions. 





The final supreme test of the vessel was now 
to be made. e engines were fully opened out, 
and a short run was made in order to raise 
steam to full pressure and work the engines 
up to their best speed. The boat was once more 
put on the mile against the tide, which, however, 
did not appear to be running with very much force, 
to judge by the appearance of the Admiralty buoys 
which serve as steering marks. The steam pres- 
sure on this run was 200 lb., the mean revolutions 
were 382.9 per minute, and the time occupied 
between the section posts was 2 minutes 7.5 seconds ; 
the speed being, therefore, 28.214 knots. The boat 
was turned and the second run was entered upon, 
the steam being again 200lb. The time occupied 
in making this trip was 2 minutes 6 seconds, the 
revolutions averaging 385.7 per minute, the speed, 
therefore, being 28.571 knots. The vessel was 
once more turned and the third run was entered 
upon with the safety valves from both boiler- 
rooms blowing. The time occupied on this 
run was 2 minutes 3 seconds, the revolu- 
tions were 395.1 per minute, and the steam 
pressure 215 lb. The speed, therefore, reached 
the hitherto unequalled rate of 29.268 knots. This 
run was made against tide, doubtless a slack one, 
but certainly there was some current meeting the 
boat. It will be seen that the mean of the three 
runs gives a speed of 28.656 knots, and 384.3 revo- 
lutions. The guaranteed speéd of the boat was 
27 knots. 

It is to be regretted that this last trial, at full 
speed, was not extended to the usual six runs on the 
mile, for, had it been so, there is little doubt that 
the mean speed would have been much increased. 
We think that too little time was taken in working 
up the rate of steaming before going on the full- 
speed trial, and this opinion is borne out by 
the records, and also by the fact that the safety 
valves were lifting on the last run. The afternoon, 
however, was drawing in, and Mr. Thornycroft 
had promised one of his guests that he should be 
back in time to fulfil an engagement. If the Daring 
made 29} knots against tide, however slack, it is 
fair to suppose she would do at least equally well on 
aseries of runs ‘‘ with and against.” The indicator 
cards taken on the last run worked out to 4842 in- 
dicated horse-power, which, it may be remarked, is 
142 units more than was attained by the Speedy on 
her trial. 

We have said ‘‘if the Daring made 29} knots,” 
but we do not mean to imply by the ‘‘ doubting 
word ” that there is any question about the per- 
formance. The times were taken by Messrs. 
Pledge and Harding, on behalf of the Admiralty, 
as well as by Mr. Barnaby for the builders of the 
boat. Perhaps, however, no trial of a vessel was 
ever more extensively ‘‘clocked.” If there was 
an error in the observed times, it was on the last 
run. One gentleman—not unknown in the annals 
of sport, and who prides himself on his skill in 
‘clocking ’—maintained that the last run was 
made in 2 minutes 24 seconds, and seemed not a 
little scandalised that the extra fifth of a second 
should be given against the boat. 

It may be interesting to state, in regard to these 
progressive trials, that Mr. Barnaby had previously 
constructed a speed and power curve on theoretical 
data founded on the results of former experiments. 
This he had brought down to the trial, and it was 
found, after the actual results obtained were plotted 
out, that the curve thus obtained was all but identi- 
cal with that worked out previously. The incident 
is useful as showing the reason of the success 
obtained by experienced torpedo-boat builders, for 
there is nothing more tends to success than know- 
ing beforehand what is required. 

It remains to state that the engines—which were 
reported to work perfectly throughout— were under 
the charge of Mr. George Brown, whilst Mr. John 
Thornycroft, jun., took part in the general super- 
intendence of the machinery. The two partners 
of the firm, Mr. John I. Thornycroft and Mr. 
Donaldson, were also on board. Mr. Smale also 
represented the Admiralty in addition to Messrs. 
Harding and Pledge. 

The other vessel to which we made reference in 
our opening paragraph as being tried last week, is 
the first-class torpedo-boat No. 92, one of three 
that have recently been completed for the Admiralty 
by Messrs. Thornycroft and Co. No. 92 has a 
single screw, and is 142 ft. 6 in. long, 15 ft. 6 in. 
wide, and draws 7 ft. 6in. of water. She has one 
set of engines, similar to those in the Daring. Her 
displacement was 129 tons, the load being 24 tons. 











The guaranteed speed was 23.5 knots, but on trial 
she made rather more than a knot over her contract 
speed, namely, 24.522 knots. The steam pressure 
was 220 lb., and the engines exerted 2600 indicated 
horse - power, which, it will be seen, is even a 
better performance than either of the Daring’s 
engines to the extent of 179 indicated horse-power, 
if we divide the power of the latter’s two engines 
equally between the two; or, in other words, the 
Daring’s power would have been 5200 horse-power 
in place of 4842 horse-power, if both her engines 
had done as well as the torpedo-boat’s engines. 
No. 92 has two boilers of the Speedy type, which 
we have previously illustrated. 

This vessel is now, we understand, the fastest 
torpedo-boat in the Royal Navy, and it is worthy 
of notice that Messrs. Thornycroft, in the last three 
torpedo-boats they have tried, have successively 
reached the highest speed for vessels of this class 
built for the Admiralty. Theother boats are Nos. 
91 and 93. The former of these two was tried on 
the 5th inst., and is also a single-screw boat. She 
made a mean speed on the measured mile of 
23.71 knots, although the mean of one pair of runs 
on the mile was 24.716 knots. The mean speed 
during the three hours was 23.74 knots, and the 
maximum indicated horse-power 2639, or even 
more than in the case of No. 92. The remaining 
vessel of the three, No. 93, is a twin-screw boat, 
which was delivered in December last. She made 
23.84 knots on the measured mile, and 23.59 knots 
during the three hours’ run. Of these two it was 
found that the twin-screw boat required rather less 
power than the single screw for the same speed. 

The results we here chronicle are very gratifying 
to us in this country in view of the big things pro- 
mised by some of our competitors abroad. We are 
glad to see English torpedo-boat builders so ably 


‘holding their own, and trust it may be long before 


supremacy will be wrested from the country in 
which the modern high-speed torpedo-boat origi- 
nated. Doubtless the competition is keen and the 
pace hard, for there are those pressing on our heels 
whowillgive noopportunity of resting on our laurels. 
For this reason, perhaps, we may have reason to 
be glad that there is an honourable rivalry even 
within our own borders; and if the torpedo-boat 
builders themselves think they have occasion to 
cry out at the unceasing effort they have to main- 
tain, it may be some consolation to them to know 
that their labours have a far wider result than the 
construction of little war-vessels that may never be 
used ; for the great advances in marine engineering 
of the last 20 years have sprung largely, if not 
chiefly, from torpedo-boat practice. 





THE OOST OF PRIVATE ELEOTRIO 
LIGHTING. 


ELECTRIC engineers are often asked by the 
owners of large establishments to advise them 
whether it will be more economical to lay down 
their own lighting plant, or to buy energy from a 
supply company. This is a difficult question to 
answer, seeing that the reply must be founded 
upon assumptions, many of which are more or less 
hypothetical. For example, the apparent cost of 
working a private installation depends greatly on 
the system of book-keeping adopted. A pe- 
dantic accountant will charge against the account 
every possible item he can think of. Not only 
will he include labour, coal, stores, interest, 
depreciation, rent and taxes, but also a share 
of his own salary, and of that of clerks, mana- 
gers, foremen and watchman, and a _propor- 
tion of the fire insurance. Another man will not 
only ignore these latter small matters, but he will 
also take no account of rent and taxes, on the 
ground that these have not been increased, nor the 
facilities of the establishment diminished, by the 
erection of the plant in an odd corner of the | ase- 
ment. Quite a sensible difference in the apparent 
cost per unit can be made by variations in the 
method of book-keeping. The chief governing 
condition, however, is the load factor of the plant, 
that is, the proportion its output bears to the 
highest amount of which it is capable. Electric 
energy can be prodnced at a fraction of a penny 
per Board of Trade unit for working expenses if 
the machinery works at full power constantly, as 
against 44d. to 8d. charged by the supply com- 
panies. But as this favourable condition is never 


realised in practice, the consideration of what will 
be the load factor in any particular case decides 
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PARTICULARS OF TESTS OF PRIVATE ELECTRIC LIGHTING INSTALLATIONS. 
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engine, and that the total cost of 
steam plant due to interest and 
Again, comparing the cost of gas-driven electric a 
unit of electricity when supplying incandescent lamps. T! 
interest and depreciation on gas fittings, rent of meter, &c. 


The low rate per unit due to interest, &c., in the case of steam engine No. 1 plant is owing to the greater number of hours the installation is run. 








cost of stoking and carting away clinkers, ashes, &c., which 


Nores ON Resutts Herewitu.—It will be seen from these figures that with a steam-driven plant the cost of coal and water is about half the cost of gas (at 1s. 7.8d. per 1000 ft.) consumed by a gas 
enerating a unit of electricity is about 20 per cent. less in favour of the former. But against this is to be put the increase in rate, which would be chargeable to the 


Gocecietien on boilers, repairs to same, 
with the cost of lighting by ordinary gas burners. 


has not been here estimated for. 
It requires about 100 cubic feet of gas to give a light by zas burners equivalent to one 
erefore, with gas at, say, 1s. 8d. net per 1000 cubic feet, the cost of 100 cubic feet would be 2d., to which is to be added rate per unit due to 


For iustance, if the gas engine plant No. 2 


was run for the same number of lamp hours, the cost would be reduced from 2.8d. to about .95d., or a total cost per unit of 1.80d., as against 1.4d. for steam (without boiler). 


what will be the cost of the supply to a very great 
extent. 

This point is exceedingly well shown by the 
annexed series of tests of isolated electric lighting 
plants, for which we are indebted to Mr. Thomas 
Hanning, A. M. Inst. C.E. It will be seen that 
there were three different plants, working respec- 
tively 3500, 1000, and 750 hours per annum, and 
that the cost per unit in the respective cases was 
1.4d., 3.75d., and 3.9d. In the first instance, the 
plant seems to have run all the hours of darkness in 
the year except on Sundays; practically it had as 
large a load factor asis possible under ordinary condi- 
tions. Of course ina mine, or in the interior of aship, 
artificial light may be necessary all the 24 hours, 
but such cases are exceptional. Even 100C hours 
lighting a year implies very long working hours, 
or an average of more than four per day during the 
nine months when artificial illumination may be 
Renee In an engineering shop the annual 
period during which artificial light is used is not 
more than 300 hours, unless overtime be worked. 
The following is Mr. Hanning’s report: 

1. Steam Engine Driven Plant, Lighting Flour 
Mills, Installed 1891.—Portion under test consist- 
ing of one vertical compound engine, high-pressure 
cylinder 134 in. in diameter ; low-pressure cylinder 
20 in. in diameter and 14in, stroke, and run at 
110 revolutions per minute, driving by belt a 24-unit 
four-pole compound-wound dynamo, constructed to 
supply current for 400 16 candle-power incandescent 
lamps. Steam supplied from main boilers with 
working pressure of 90 1b. per square inch. Both 
river water and company’s water used, about one- 
third former and two-thirds of the latter at 6d. per 
1000 gallons. Coals cost 6s. 6d. per ton tipped 
into stokehole from railway company’s trucks. The 
installation runs about 3500 hours per annum with 
average of 300 lamps burning. 

2. ‘* Crossley” Gas Engine Driven Plant, Lighting 
Warehouses, Installed in 1893.—Portion under test 
consisting of 25 nominal horse-power Otto engine, 
cylinder 16 in. in diameter and 21 in. stroke, run- 
ning 160 revolutions per minute, belt driving 
24-unit two-pole compound-wound dynamo, con- 
structed.to supply current for 400 16 candle-power 
incandescent lamps, and set of accumulators for 100 
16 candle-power lamps. Gas supplied from com- 
pany’s main at 1s. 10d. per 1000 cubic feet less 10 
per cent. discount = 1s. 7.8d. per 1000 cubic feet 
net. The seme neo — cere r 
annum, with average o ps burning durin 
this time, iechotiog charging accumulators. ' 





3. “Tangye” Gas Engine Driven Plant, Lighting 
Retail Stores, Installed in 1893.—Portion under test 
consisting of 16 nominal horse-power Otto cycle 
engine 13 in. in diameter and 20 in. stroke, to run 
160 revolutions per minute, belt driving 18-unit 
two-pole compound-wound dynamo, constructed to 
supply current for 300 16 candle-power incan- 
descent lamps. Gas supplied from mains at 1s. 7.8d. 
net per 1000 cubic feet. The installation runs about 
750 hours per annum with full load of 300 lamps. 

The rate in the sixteenth column («) in the list 
above includes 5 per cent. interest on first cost 
(exclusive of boiler in steam plant), 5 per cent. de- 
preciation and cost of attendance, house rent, re- 
pairs, and renewals of lamps for portion under test. 





THE TOWER BRIDGE. 

We have in former issues* illustrated and de- 
scribed the main engineering features of the Tower 
Bridge, and we now give, on separate plates, engrav- 
ings taken from photographs, which give a very 
good idea of the appearance of the structure as now 
completed. The bridge is to be formally opened 
to-morrow by the Prince of Wales, but it will 
probably be a few days before it is quite ready for 
traffic, as the obstructions necessary for the open- 
ing ceremony will take some time to be cleared 
away. On Monday last a party of engineers, and 
others interested in the bridge, attended at the 
invitation of Mr. Albert J. Altman, the chairman 
of the Bridge House Estates Committee, for a 
private view of the work, being shown over by the 
engineer, Mr. J. Wolfe Barry, assisted by the resi- 
dent engineer, Mr. E. W. Cruttwell. Mr. 8S. J. 
Homfray, representing Messrs. W. G. Armstrong 
and Co., explained the hydraulic machinery. The 
bridge was raised and lowered to illustrate the 
working, and also to admit of the passage of craft. 

The motive power for working the hydraulic 
machinery is supplied by two steam pumping 
engines of 360 horse-power, placed under the Surrey 
approach. These engines are of the horizontal 
compound tandem type, and work the pumps direct 
through a tail rod passing through the low-pressure 
cylinder. There are two engine-rooms, in each of 
which there are two compound engines, that is to 
say, there are four cylinders in each engine-room. 
The installation is made in duplicate, for the purpose 
of providing against accidental breakdown. The 
boilers, which are of the ordinary Lancashire type, 


* See ENGINEERING, vol. lvi., pages 353, 382, 417, 448, 





are four in number, and are arranged in two boiler- 
houses. The duplicate system is also adopted in 
this case, as, indeed, it is throughout the whole in- 
stallation of the machinery for opening the bridge. 

There are six accumulators in all, weighted to a 
pressure of 850 lb. to the square inch. Two of 
these are placed in each pier, and two in a separate 
accumulator-house adjoining the Surrey approach. 
The pressure water for opening the north leaf of 
the bascule is conveyed to its motor through pipes 
which are laid in the permanent high-level footway. 

The hydraulic motors are placed in chambers in 
the piers, and there are two sets of engines in each 
chamber. These are of the ordinary rotary type, 
and by means of spur gearing work the toothed 
pinions that gear into the quadrant by which the 
span is opened. The diameters of the rams are 
73 in. for some and 8} in. for others. The hydraulic 
motors are calculated to lift the bridge against a 
wind pressure of 56 lb. per square foot. The 
motors, like the pumping engines, are in duplicate, 
to provide.against breakdown. The opening span, 
our readers will remember, is 200 ft. in width, 
which entitles it to rank among the largest open- 
ing spans in the world; the most important in 
in this country, as regards size, after the Tower 
Bridge, is that at Newcastle, which, however, is a 
swing bridge, and not a lifting bridge, and which 
has two separate spans of 100 ft. each. The weight 
of each leaf of the Tower Bridge is about 1000 tons, 
and the time occupied in opening is at present two 
minutes, although there is ample power for per- 
forming the operation in less time; Mr. Wolfe 
Barry considers, however, that for the present it 
is better not to hurry the operation, but probably 
when the men get more experienced they will raise 
or lower the bascule in a minute and a half. 

The lifts which are in the main towers, to carry 
passengers to the high-level footway when the 
bascule is open, do not call for any special descrip- 
tion. The cages are suspended by wire rope, and 
are supplied with several devices in the way of 
safety catches. The ordinary hydraulic ram, with 
sheaves and wire rope is used. The bridge has 
lately been tested by means of traction engines, 
steam rollers, and trolleys carrying ballast, 150 tons 
being put on the end of each leaf; under this 
weight the total deflection was 1Zin., the bridge 
going back to its normal position immediately the 
“= t was taken off. 

ow the bridge is completed the chief point of 
interest is to what extent it will be used ; that, of 
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course, time alone can prove. There is one point in 
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View oF BRIDGE WITH BaAscuLES OPENED FOR River TRAFFIC. 
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View sHOWING METHOD OF OPENING BASCULES. 




















VIEW SHOWING Position or Upper Roapways. 
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View or Upper Part or Nortu Tower. 











View oF Portat on Nortu SIDE. 


















ENGINEERING, June 29, 1894, 





THE TOWER BRIDGES. 


MR.. J. WOLFE BARRY, ENGINEER. 

















View oF Pier ano Bascute BEARINGS, 




















eel —— 








View oF Sipe Span. 





























JUNE 29, 1894.] 


ENGINEERING. 





853 








favour of the Tower Bridge over London Bridge, 
and that is gradient. In Rennie’s structure the 
approaches from the south are steep, the gradient 
from the Borough being 1 in 27, whilst from Tooley- 
street, from whence a great deal of heavy traffic 
comes, it is 1 in 21. Mr. Barry has provided a 
gradient of 1 in 40 for the south side approach, 
whilst on the north the approach is almost level. 
The bridge has been built by the Corporation of 
London. The first caisson was begun in September, 
1886, and in January, 1889, both piers were com- 
pleted. The contractors’ estimates showed a cost 
of between 800,000/. and 900,000/. Sir William 
Arrol and Co. received 337,113/. for the steel- 
work; Mr. John Jackson was contractor for the 
piers andabutments, for which he received 131,344. ; 
Messrs. Perry and Co. undertook the masonry 
superstructure, which cost not less than 149,1221/.; 
Messrs. Armstrong and Co. were the contractors 
for the hydraulic machinery, for which they have 
received 85,2321. Other expenses are calculated to 
bring the total of all original contracts to 830,0065/. 








LIVERPOOL AND THE SHIP OANAL. 

For long Liverpool affected to despise the com- 
petition that was to be brought about by the con- 
struction of the Manchester Ship Canal, and week 
after week articles appeared in the Liverpool papers 
explaining how impossible it was that the canal 
could ever succeed, or, in any case, do anything to 
injure the great port at the entrance of the Mersey. 
Perhaps so much dwelling on the same theme, such 
constant iteration of the same phrases, imparted 
a want of sincerity to these expressions; there 
was a certain air of braggadocio about them 
which seemed to speak of latent uneasiness. Of 
late, since the canal has become an accomplished 
fact, the people of Liverpool have adopted a rather 
more sensible and manly tone. They have set 
themselves to look matters squarely in the face, 
and put their house in order to meet the new 
competition. To judge by the latest contribution 
in this direction, it is not any too soon that the 
effort has been made, for matters have been not 
progressing as they ought in Liverpool for a long 
time past. If the Manchester Ship Canal rouse 
the people of Liverpool to weed out abuses and to 
enter on a path of enlightened reform, it may 
prove a blessing in disguise, or like a bitter 
medicine, nauseous to the taste, but wholesome in 
its effect. 

Soon after the opening of the ship canal to traftic, 
the Liverpool Chamber of Commerce appointed a 
special committee in order to inquire how far the 
new waterway was likely to affect the trade of the 
port. This committee has just issued its report, 
which is certainly instructive reading. It com- 
mences with a general view of the course of trade 
in Liverpool, from which it appears that matters 
have been going down-hill comparatively for 
some years past. When we say comparatively, 
we mean, of course, in comparison with other 
ports, for the trade of Liverpool has materially in- 
creased absolutely from the first up to now. In 
1858, the foreign trade of Liverpool was one- 
quarter of that of the whole kingdom, whilst London 
absorbed another quarter, the two chief cities of 
the realm being then equal. During the next 10 
years both ports lost ground in the competition 
with other shipping centres, for in 1868 Liverpool 
had but 21.65 per cent. of the whole volume of 
trade, whilst London had gone back still further, 
having but 20.21 per cent. for its share. When 
another 10 years had passed, Londonso far recovered 
as to be alittle ahead of the Mersey port, although 
both had still further receded in comparison with 
the rest of the kingdom, the figures being— 
London 19.67 per cent., and Liverpool 19.23 
per cent. In 1892 we find London had recovered 
still further, having in that year 20.26 per 
cent. of the total trade of the country, whilst 
Liverpool had but 16.69 per cent. It would seem, 
therefore, as is pointed out, that in 34 years the 
foreign trade of Liverpool fell from being one- 
quarter to about one-sixth, whilst London’s share 
was transformed from one-fourth to somewhat over 
one-fifth. 

No doubt changes of this nature are inevitable 
in the face of such improvements as have taken 
place in the internal means of communication due 
to the development of railways, which bring other 
ports into competition with the older centres. 
Thus we find that the Clyde has advanced 3 to 
5 per cent., whilst Cardiff has taken 5 to 11 








per cent. more as its share of the total trade. 
It will be borne im mind that these figures, 
as already stated, are comparative, for in 1858 
the tonnage that came into Liverpool was 
about 43 million tons, whilst at the present 
time it is stated to be 104 million tons. In spite 
of this vast bulk of shipping, Liverpool does right 
to inquire into the matter, for when once a port 
begins to do worse than her competitors, the decline 
may be very rapid. The report recognises this 
fact, and states ‘‘ that the foreign trade of London, 
Hull, Cardiff, and the Clyde has all increased 
much in recent years at the expense of the trade 
of Liverpool. ... A serious attempt should be 
made to regain for Liverpool its old position.” 

The report appears to attribute this relative 
falling off to two causes ; at any rate, it brings two 
questions forward for consideration. It asks, first, 
‘* Whether the position and policy of the Mersey 
Docks and Harbour Board have in part led to the 
losses, and whether a new and more enterpris- 
ing course could be adopted;” and secondly, 
‘* Whether the action of the railway companies of 
granting preferentially low through rates for mer- 
chandise over comparatively greater distances than 
those from industrial and consuming centres of Eng- 
land to Liverpool, has caused any undue diversion to 
tival ports.” In regard to the first question, we 
will not pretend to say how far the dock authorities 
are to blame, but it is certain that antique customs 
and vested interests have been allowed to hamper 
shippers and put them to unnecessary expense. 
Artificial obstructions have been put in the way of 
the handling of goods, against which shippers and 
merchants have exclaimed in vain, and in despair 
have betaken themselves to other ports. The 
failure to bring the railways into more direct com- 
munication with the docks is a prominent instance 
of this, whilst the almost medizval customs, or 
rather abuses, which still flourish, add greatly to 
the expense and delay in transferring freight from 
the ship to its destination. We gave instances of 
these points when dealing with the prospects of the 
Manchester Ship Canal in our special number of 
January 26. 

In regard to the second question, there is, 
doubtless, something to be said, and also some- 
thing which might be done, if the Liverpool folks 
would bestir themselves, in bringing about a more 
equitable state of things. It is contrary to law 
that railway companies should show preference to 
one port or one district over another, and it is 
curious that the Manchester people were only the 
other day crying out against the railways for undue 
preference for Liverpool, and threatening to appeal 
to the Board of Trade for a compulsory readjust- 
ment of charges. It is, however, at home that the 
Liverpool people should first look, for there is the 
more serious evil. In trying to grasp too much— 
endeavouring to make all merchandise pay an 
undue tax for the benefit of the city—the traffic 
has been driven to other quarters where more 
enlightened policy has prevailed. 

The report recognises these facts, and puts the 
facts ina clear light. ‘‘ Fleetwood, Garston, and 
Barrow,” it says, ‘‘ have long taken trade, foreign 
and coastwise, which it is held should have come to 
Liverpool. With the consent of Parliament, both 
Southampton and Hull have become railway ports, 
and the competition of the latter has to be met by 
Liverpool. At these ports quay work and despatch 
of goods is done simply, quickly, and inexpen- 
sively. Only a wharfage rate and some of the duties 
of master porters is compulsory.” In a discussion 
on the report, one of the speakers said: ‘‘ It is per- 
fectly monstrous to consider the facilities given by 
Hull, Fleetwood, and on the Clyde, when the 
present heavy charges are maintained in Liverpool, 
simply because the railways have not been brought 
alongside the dock sheds. The Dock Board should 
not rest until such arrangements were made that 
goods could be placed direct from the quay into the 
trucks that were to take them to the inland dis- 
tricts.” 

The committee, as a responsible body, has taken 
a more serious view of the rivalry of the ship canal 
than that which has been put forward from time to 
time by the Liverpool press, possibly more to jump 
with the humour of its readers than with a view to 
produce permanent results. The Port of Manches- 
ter it describes as its latest competitor, and it says, 
‘*in this case vessels have, fora time, been relieved 
from the payment of dues, which, cheapening the 
cost of access to the shipowner and merchant by at 
least the amount of freight which would otherwise 





be incurred to cover tonnage dues, has left gene- 
rally a margin in favour of Manchester and the 
district between the cost of goods conveyed in 
ocean-going steamers to that port, and the cost of 
goods landed at this port and conveyed to Man- 
chester and district by rail.” In taking instances 
of this nature, the report points out, amongst 
other things, that the cost of conention cotton vid 
Liverpool and vid canal to 33 places, where mills 
are situated, it is found that in only four cages 
has Liverpool a moderate advantage. In the 
other 28 cases the canal has a considerable advan- 
tage. The cost of cartage between Manchester 
docks and the railway stations is not, however, 
allowed for; and here Manchester will have 
to look to it that she does not fall into the same 
difficulty as Liverpool has created for herself, 
The report acknowledges also that grain may 
be conveyed to several places in Lancashire and 
Yorkshire by canal cheaper than by Liverpool ; 
but here, again, cartage is not considered. In the 
case of mineral oils, resin, turpentine, and fruit 
there is a large saving on cargoes brought by the 
canal. Timber importers are being charged a canal 
toll of 33. per ton to Manchester vid Runcorn, 
whilst vid Liverpool the charge is 4s. per ton. 

Although the traffic on the ship canal has 
hitherto been far smaller than the sanguine ex- 
pectations that were formed of it, the members 
of the committee do not live in the fool’s para- 
dise which would lead to the conclusion it will 
always be at its present state. ‘‘Experience,”’ it 
says, ‘‘in the navigation of the canal is being 
gained. Temporary obstacles are being removed 
or remedied, and there may doubtless in time ke a 
fair trade in coasting and moderate-sized sea-going 
steamers.” 

In view of these facts, the report recommends 
that the Liverpool rates and dues should be reduced ; 
that a simpler system of levying and collecting 
them should be adopted ; that exemptions should 
be allowed on a more uniform plan ; and that, in 
accordance with the custom of other ports, dues on 
overside shipments should be reduced. The ‘‘ abuses 
and defects in the present system of master porter- 
age should be required into, that the schedule of 
rates should be revised, and that the charges be 
separated as much as possible, after the manner of 
the ‘service terminals’ fixed for the railway com- 
panies ; this last in order that the consignee should 
not have to pay for services which can be performed 
readily by himself or his servants or which have 
not been performed by the master porter.” 

Amongst other points insisted upon are, that 
arrangements should be made with a view to 
encourage direct intercourse between the docks and 
railways, that the timber bye-laws should be modi- 
fied, that concessions should be made to the just 
demands of cattle importers, and that cheap and 
efficient facilities for traffic should be provided 
between Liverpool and Birkenhead docks and ware- 
houses. Itis also urged that a scheme of conversion 
of the Dock Board’s debt should be undertaken, 
so as to greatly reduce the interest, and the 
money thus saved should be rigidly applied to the 
reduction of port charges. Perhaps, however, the 
most important recommendation is that which is re- 
served to the last, which is as follows: ‘‘ That 
power should be sought with a view to the ap- 
pointment of either a paid chairman or general 
manager of the dock estate, who should be charged 
with the executive duties which devolve upon the 
various committees of the Board, the Board them- 
selves retaining their administrative functions.” 

From the above it will be seen that some, at 
least, of the Liverpool business men are alive 
to the necessity of something being done, and the 
proposals appeared to be generally well devised for 
meeting the difficulties of the case. Whether 
there is sufficient cohesion amongst the general 
body of citizens tocarry these reforms against 
the obstructive tactics of vested interests, yet 
remains to be seen. If the people of Liverpool 
will but glance back to the beginning of their own 
commercial prosperity, and study how their city 
rose as Bristol fell, they will be supplied with 
an object-lesson that should just fit the present 
case. 





NOTES. 
Suspension BripGE ANCHORAGEs. 
Quitz a number of the suspension bridges 
erected by the late John Roebling have recently 
undergone repair, the principal signs of failure 
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in every case being at the anchorages. Mr. 
Roebling had great faith in the preservative 

owers of cement mortar, and consequently em- 

edded his cable ends in it, confident that no 
serious corrosion could then occur. An exami- 
nation of the cable ends of the Niagara and Alle- 
gheny bridges a few years back showed, however, 
that this confidence had been misplaced. The work- 
ing of the cables due to expansion and contraction, 
and the variation of pull on them, had caused an air 
space to form between the cables and their mortar 
bed, thus letting in water, with the natural result. 
Where, however, the cement had remained intact, 
the cables were found in perfect condition. In a 
paper recently read before the American Society of 
Civil Engineers, Mr. G. Bouscaren describes repairs 
executed on the cable ends of another of Roebling’s 
bridges — viz., the great Cincinnati suspension 
bridge. This bridge has a span of 1057 ft. between 
centres of towers. The cables were 12} in. in 
diameter, and consist of seven strands of 740 
wires of No. 10 B.W.G. each. On examination, 
the masonry round the cable ends showed it to be 
poorly executed, and the mortar surrounding the 
wires was impregnated with ironrust. On clearing 
the cables it was found that the outer wires were 
badly corroded, the loss in sectional area being 
equal to about one-eighth of the total designed area 
of the cables. Tests of the uninjured wires showed 
aloss of about 2 per cent. on the strength when 
new, and the elongation was also very small, but 
the original value of this is unknown. The strength 
of the cable was restored by means of iron bars 
attached at one end to clamps on the cable beyond 
the place where the deterioration had occurred, and 
to the anchor chains at the otherend. The tension 
in these bars was adjusted by screws and nuts. To 
prevent further deterioration, it was decided to 
inclose the cable ends in a permanent oil bath, 
parafiin being used. This was done, but at one 
anchorage leakage took place, causing waste of oil, 
which was, therefore, drawn off here and replaced 
with paraffin wax. 


Tue Forty-E1gut Hours WEEK IN THE 
GOVERNMENT WoRKs. 

The forty-eight hours week will come into opera- 
tion in all the Government works on Monday 
next, and the new regulations have this week been 
forwarded to the works. A careful examination 
of these indicates that in making the concession 
the Admiralty have withdrawn many privileges 
which in great measure counterbalances the less 
number of hours worked, and by this means at least 
they bring the Dockyards into line with the private 
establishments throughout the kingdom. The men 
will still have the four public holidays as hitherto 
without loss of pay; but the half-holidays on the 
occasion of a launch, or of a visit of the Lords of 
the Admiralty, are to be discontinued. Nor will 
a half-holiday be given for a parliamentary election, 
since the polling booths are now open until eight 
o'clock. Hitherto 3 minutes has been allowed 
the workman to go from the yard entrance to his 
work every time he enters the work, which meant 
33 minutes per week. This is discontinued, and 
the men must be at the pay-ticket box close to 
their work at the time of starting. The 5 minutes 
allowed to get to the pay table is discontinued. 
Hitherto an hour was granted in the morning or 
evening without stopping of pay in the event of 
urgent family affairs. No such excuse can now be 
accepted, while grant of leave without loss of pay 
to attend Confirmation is also to be discontinued, 
and blacksmiths will not now have 10 minutes to 
wash each time they leave the works. Again, over- 
time pay, i.e., time and extra, will only be granted 
after the men have worked a full 48 hours in the 
week, It frequently happens that a Saturday pre- 
cedes or follows a public holiday—Good Friday, 
Whit-Monday, &c.—and on such occasions the 
men used to work overtime before the holiday to 
make up the time to be lost on Saturday, when not 
infrequently the machinery was running as usual. 
This is not to be allowed in future, even if 
the works are closed on the Saturday, the 
desire being to meet the men’s demand for 
no overtime, except, of course, where the exigen- 
cies of the service urgently require it. In this one 
almost recognises an Admiralty Roland for the 
workmen’s Oliver. As to the hours fixed, these 
vary to suit the seasons of the year, the day being 
shortest in the winter months, 77 hours, and longest 
in the summer and early autumn, 9 hours. On 
Saturday the duration is 5 hours throughout the 


year. The earliest start is 7 4.m., and from Decem- 
ber to March it is 7.30 a.m., and the hour of clos- 
ing the work is 4.15 to 5.30 p.m., 14 hours being 
allowed at mid-day for dinner. These are the hours 
for Portsmouth, Chatham, and Sheerness, while for 
Devonport and Pembroke, which are further west, 
they are a quarter of an hour later. The hours are 
for the beginning and starting of work, no allow- 
ances being made. The variation in the hours in- 
volved the readjustment of the day-pay ratings to 
bring the 48-hours pay to the same as the 51-hours 
pay ; but no change is made in overtime rates, so 
that in the latter case the same work must be done 
in the 48 as in the 51 hours week to earn the same 
sum. The writingstaff will continue to work 45 hours, 
but overtime rates will only be paid after 48 hours 
have been worked, instead of after 51 hours’ work as 
heretofore. Enginemen, stokers, and furnacemen 
will work longer hours, as at present, to have the 
plant ready for the workmen. It remains to be seen 
whether the workmen are quite satisfied with the 
arrangement ; but in view of the growing tendency 
of the Legislature to assimilate the conditions of 
the Government employés to those favoured by 
trade unions, as urged by Mr. John Burns, M.P. 
for Battersea, probably the wise course would be 
to accept the arrangement. At the same time, it 
would appear as if the Government, even after 
examining all private data submitted to them, 
had come to the opinion that the economy of 
the 48-hours week against the 51-hours week 
was not quite certain, hence the withdrawal of 
privileges which so much affects the change from 
the economic point of view. In other words, the 
Government example can scarcely be urged in 
favour of change in private works unless there are 
opportunities for counterbalancing this possible loss 
of efficiency. 
Attorroric Mopirications or Iron. 

In some experiments described in a recent com- 
munication to the Paris Académie des Sciences, M. 
Charpy endeavours to throw some additional light 
on the vexed question as to whether the iron in 
steel really undergoes an allotropic modification 
when it is hardened, or whether the changes ob- 
served are to be entirely attributed to an altera- 
tion in the state of the carbon. It has long 
been known that the breaking-down point, which 
is well marked in certain qualities of steel in the 
annealed state, becomes much less conspicuous 
and may entirely disappear when this steel is 
hardened. This point is very well brought out 
in the annexed diagram taken from Unwin’s 
‘*Testing the Materials of Construction.” The 
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Manganese Steel Bars. 
Extensions in 10 


principal object of M. Charpy’s experiments has 
been to ascertain if this change in the stress- 
strain diagram of a steel was to any marked extent 
independent of the variation in the combined 
carbon, and of the hardness of the specimen as 
tested by a file. For this purpose a number of 
specimens were cut from a block of Siemens-Martin 
steel containing .71 per cent. of carbon in its soft 
state, as estimated by Eggertz’ method. These bars 
were heated up to different temperatures and cooled 
in either water or oil. They were then tested and 
the breaking stress and elongation noted, whilst the 








comparative length of the portion of the stress-strain 


curve corresponding to the breaking-down point 
was measured from autographic diagrams. Finally, 
the carbon in the specimens was estimated by 
Eggertz’ method, which showed the changes in the 
condition in which the carbon existed in the metal. 
The annexed Table gives the results observed : 





parat Length — 
Carbon as Estimated 
by Eggertz’ Method. 
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* This bar broke at a flaw in the metal. 


From the figures given in the above Table it ap- 
pears that the condition of the carbon did not 
change unless the pieces were heated above 
750 deg. Cent., whilst in certain cases the iron 
appears to have keen partially modified, as indi- 
cated by the change in the breaking-down point, 
but there does not seem to be much connection 
between this and the ultimate stress carried by the 
bar. All bars showing a less ultimate strength 
than 57 tons per square inch were easily cut by the 
file, whilst above this limit they were substantially 
hardened, and Eggertz’ test showed a great altera- 
tion in the carbon. M. Charpy considers the 
above results to show that the iron had changed its 
condition, as indicated by the breaking-down point, 
somewhat before this. 





ELECTRIC HEATING OF MOTOR CARS. 
By C. 8S. Du Ricue PRELLER. 

TueE following note may be regarded as an appendix 
to the account of the Mont Saléve Electric Rack Rail- 
way, published, with illustrations, in ENGINEERING, 
March 9 and 23 and April 6 and 20. 

During the winter season, where not more than 
two or three cars ascend simultaneously the steepest 
grades, part of the spare power is utilised for heating 
the cars electrically. To this end each car is provided 
with two resistance frames, 62 by 30 by 18 centimetres 
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(24 in. by 12in. by 8 in.), which are placed under the 
seats, and are protected by metallic screens. Each 
frame contains 42 coils of 1.5-millimetre galvanised 
iron wire, as shown in the accompanying diagram, the 
length of wire per coil being 6 metres (6.6 yards), and 
the total length of wire required for heating one car by 
two frames being 500 metres (547 yards). The coils of 
each frame, as well as the two frames, are coupled in 
series, and the current, which is taken direct from 
the conductor rail, averages 15 amperes at 500 volts. 
equal to 10 horse-power per car. This current raises 
the temperature of the wire coils to 100 deg. Cent. 
(212deg. Fahr.), and the car thus becomes rapidly 
heated, so much so that even on days of intense frost 
a car temperature of 15 to 20 deg. Cent. (58 to 68 deg. 
Fahr.) is obtained after the current has passed through 
the coils for only 15 minutes. This heating apparatus, 





which was constructed at the company’s own work 














JUNE 29, 1894.] 





ENGINEERING. 





855 








shop at a cost of only 60 francs (48s.) per car, is 
worked by the guard by means of a switch fixed on 
the front platform, and can, moreover, be easily trans- 
ferred from one car to another. At first sight, 10 
horse-power seems a very high power for heating one 
car; but the cost of the 40 horse-power thus utilised 
for four cars during the winter season is practically 
nil, and the simple and efficient device has proved very 
satisfactory. 
NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 20, 1894. 

Bap conditions prevail in nearly all manufacturing 
branches. The coal strike is virtually over after 10 
weeks’ duration, involving an estimated loss of some 
20,000,000 dols., of which 60 per cent. represents 
wages unearned. There will be an immediate resump- 
tion of iron and steel making, though there is no urgent 
demand. The blast-furnace output fell from 181,000 
tons per week 13 months ago to 62,000 tons per week. 
Stocks of iron fell in 60 days from 828,841 tons to 
631,089 tons. The suspension of mining did not un- 
unsettle the market quotations for pig, but billets 
advanced 3 dols., though very few sales were made 
at that price, The iron trade will probably remain 
quiet until August. Founders’ requirements are light. 
There are very poor prospects for large orders. Steel 
rails dull at 24 dols. Car builders are accumulatin 
stock for active fall work. A vote on the Tariff Bil 
is promised in two weeks. The railroad requirements 
are lower than for 20 years at this season. Manufac- 
turers are unwilling to make engagements until there 
are more encouraging evidences of active autumn 
demand than are apparent at this time. 








CAPITAL AND LABOUR. 
To THE EprToR OF ENGINEERING. 

Si1r,—If your correspondent “‘ J. M.” will refer back to 
my letter published in your issue of April 27, he will see 
that I did not say that land increased in value from 10s. 
to 10/. per annum “ when wanted for a factory.” I said 
it increased in this rate when wanted for public works, 
meaning thereby railways, canals, harbours, sewage and 
water works, &c. I have never yet heard of factories 
being classed among public works. If really suitable land 
for factories can be had in Glasgow for 10/. per acre, I 
should advise ‘‘J. M.” to secure it at once and advertise 
it well; there is sure to be a rush for that land. Here in 
Dalwich, 5 miles from Charing Cross and 14 miles from 
the nearest railway station, the fee simple for ordinary 
building land is 140/. per acre; to this must be added the 
value of the buildings, amounting to 5000/. per acre, 
which must be handed over to the landlord in good repair 
after the 99 years’ lease has expired ; this is, say, another 
50/. per annum per acre, and also the value of street 
improvements, sewers, schools, libraries, parks, &c., 
which the tenants have to pay for, and which increase the 
value of the land. The rateable value in this district is 
about 450/. per acre, and I do not think I am far out in 
saying that the total ‘‘economic” rent is about one-half 
of this, or 2251. per acre. ‘‘J. M.” seems to think that 
the fee simple is equivalent to what political economists 
call rent, but this is not so; the whole unearned income 
derived from the land itself is rent, whether it goes into 
the pocket of the owner or the leageholder ; and if an old 
rookery that is only fit for being burnt down brings the 
leaseholder 10007. per year—as many of the London slums 
do—then I say that this amount is due to the position of 
the said rookery, or, in other words, due to the land it is 
built on, and I call the 1000/7. rent, no matter what por- 
tion of it goes to the landlord. 

“J. M.’s” quotation about Vienna certainly shows a 
bad state of affairs there, but it does not come up to 
Tondon. There was a case in the et a few years 
ago describing how five working families had to pay 5s. 

er week each for one-fifth part of a room, each family 
foview their portion marked off with chalk lines, and how 
all went well till the central family took alodgerin. It 
is very rarely that workmen can get two rooms close to 
the place they work under 10s. per week, or 26/. per 
year, except, of course, in the suburbs of London, where 
a four-roomed house can be had for 8s. or 10s. per week, 
including rates or taxes. 

I do not claim 60 millions per year as rent from agri- 
culture, as about one-half of it would be due to interest 
on capital, which I consider quite legitimate. My 200 
millions are made up as follows, based on the income-tax 
returns for 1890 : Pestten DD 

ortion Due 

Income Tax. to Geound Tent. 
Million Pounds. Million —— 


Farms 58.1 29, 
Houses 138.5 69.3 
Mines 7.5 5.0 
Tron works 1.6 0.9 
Railways... 40.6 15.0 
Canals 3.2 1.6 
Gas works 5.4 2.0 
a Spe 0.9 0.5 
arious 413.5 76.6 
Total... 669.3 200.0 


The last item of 76.6 millions I admit to be merely a 
guess, and not necessarily connected with the 413.5 mil- 
lions opposite, as part of it may not appear under income 
tax at all. 
hold or oe 
forests, an 


It would include the under-assessment of free- 
lease premises; the rental value of parks, 
waste lands, which I understand are not 





assessed at all. It would also include the artificially 
raised value of licensed places, such as breweries, dis- 
tilleries, and public-houses, over and above that which 
is paid as excise duties. This amount is very con- 
siderable ; as far as I can make out it comes to about 41 
million pounds per year. I quite agree with ‘‘J. M.” 
in deploring the excessive amounts spent by the work- 
ing classes on intoxicants, but we must remember that 
““Mr. Bung” is not only a tradesman, but also a tax- 
collector, and the secret of his prosperity appears to be 
that he charges as much profit on the money advanced to 
Government as excise as he does on his beer and spirits. 
If he had to sell his goods in an open market like the 
butchers and bakers, his yearly turnover would soon 
dwindle down to one-half the present amount, or perhaps 
to less, because the reduced profits would prevent him 
from offering so many attractions to his customers as he 
does at present. The 140 million pounds are made up, as 
nearly as I can ascertain, in the following manner : 


Million Pounds. 
Net first cost of beer and spirits 27.8 
Excise paid to Government 24.0 
Total first cost ... TP pee 51.8 
35 per cent wholesale profit ... 18.2 
Wholesale price of beer and spirits 70.0 
100 per cent. retail profit 70.0 
Total 140.0 


Omitting the excise duty, but allowing the same profits 
as before, the turnover of the spirit trade would be 75 
million pounds, and it therefore appears to me that the 
British public has to pay about 65 millions in order that 
the Government may get 24 millions. This is not a very 
economical way of collecting a revenue, ——_ it may 
be a convenient way for the Government officials. 

‘* J. M.” seems to consider 65 millions a very trifling 
amount. I suppose he will think that my 29.1 millions for 
agricultural rent are altogether insignificant. Still they 
would make an increase of 211. per head per year in the 
hire of the male and female toilers that reap down the 
fields of Dives, if distributed among them. 

Yours truly, 
ALFRED HANSSEN. 

East Dulwich, June 21, 1894. 





To THE EpiTor oF ENGINEERING. 

Srr,—On three separate occasions your correspondent 
** J, M.” has given his views to your readers, and the sum 
total of his communications severally and collectively is 
that ‘‘there is nothing the matter.” From the outset. 
Sir, in your article on the ‘‘ Unemployed” in your issue 
of December 15 last, you rightly take it that there is some- 
thing the matter, and point out that, notwithstanding the 
endeavours of the Board of Trade, no solution to the diffi- 
culty had been arrived at. In the opinion of ‘‘J. M.” 
everything is all right, and he does not offer a single sug- 
gestion of improvement, although I take it this was the 
reason for = granting this space to your readers. He 
evidently thinks we have reached the millennium, and he 
is thoroughly contented. An abler hand than mine bas 
already replied to this class of argument, and to avoid 

lagiarism I cannot do better than quote his words, viz. : 

‘The misery in the world is sufficiently ee for the 
blindest to see ip, and sufficiently deep and widespread to 
make the least unsympathetic of mortals sorrowful, and to 
appeal to their feelings to alleviate it as far as possible. 

he man who is thoroughly contented must also be 
thoroughly selfish, and thus it is hardly matter for regret 
that there should be so little real contentment in the 
world.” (Vide Chambers’ Journal, vol. xix., page 536.) 

My present communication is not so much to reply 
to “J. M.” as to warn your readers against the 
methods he uses. Your correspondent is a type of many 
we haveamong us, who, because the present state of things 
suits them, will not see there is anything wrong, and 
simply go for every suggestion, and if possible hound it 
down. Men who will not see there is room for improve- 
ment are the deadliest of all enemies to progress. This 
is the class who a generation or so ago could not under- 
stand why slaves and their champions should complain 
against a system that so admirably suited slaveowners 
and slave-dealers. We are all aware that capitalism suits 
capitalists, and rent, with the delicious morsel betterment 
thrown in, suits landlords, but they most certainly do not 
suit and are unjust to the eg at large. Si of 
the times are not wanting, forcibly indicating that if 
civilisation does not solve these problems, it stands a good 
chance of being itself dissolved. 

I feel sure if your readers cannot at present reach a de- 
finite solution of these questions, at least they will not 
conclude ‘“‘there is nothing the matter,” and I trust if 
“J. M.” again favours us it will be to suggest something 
to remove the injustice and to relieve the misery with 
which the world abounds. 

I am, Sir, yours very truly, 


F. G. W. 
June 25, 1894. 


To tHe EpiToR oF ENGINEERING. 

Srr,—“ F. W. B.,” in June 1, must, of course, be wrong 
when he does not see exactly the same way as I doin 
regard to doing business. e up north here consider 
that there is not so much science required in the luxurious 
spending of money as there is in the keeping of it, an 
“Take care of the pounds, and the pence will take 
care of themselves,” is a good maxim. ‘‘ F, W, B.” says 
there is a certain class of people, and that a very big 
class, who will not have a thing unless they pay a heavy 
price for it. This may have been the case up till a few 
years ago, but they are not to be met with nowadays in 











sufficient force to be worth looking after. It is only by 
accident or carelessness that such people get the control 
of money, but they are no use in business, and are not 
capitalists for long, as their ideas and actions are in 
direct oo to modern manufacturing practice. 
“ F. W. B.” has long ago noticed, I am sure, that the 
whole cry in business and production is economy. If he 
has not already seen this, it is a sign that he does not 
really pay attention to what he reads in ENGINEERING, 
because on every page you prominently put before us the 
description of some new contrivance for saving time or 
material, or both ; and also notices and descriptions of 
further savings and simplifications which require less 
energy, and less expense, and less experience to do the 
production with. Then in the advertisements our atten- 
tion is drawn to engines which only require so much water 
per horse-power ; and also to firms who, after racking 
their brains to originate, are describing their machines, 
the main points being comparatively small first cost, 
great durability, increased production, &c. 

Wherever we have ee of action, whether in 
mechanical, animal, or any other kind of being, we are 
oan certain of proportionally increased life and speed 
durability. This is, without exception, the rule. 

“FW. B.” says ever thing beyond bare clothing and 
roof enough to keep y and soul ae is a degree 
of luxury, and the man, ——— who is living up to 
date is only availing himself fully of the benefits of 
civilisation, nothing more. Well, a man’s idea of what is 
luxury just depends on his associations and the way he 
has trained his appetite and inclinations to enjoy eating 
and drinking, and all the other kinds of sensual satisfac- 
tion ; also how and what he prefers to see and listen to. 
and on the way he cultivates the moral, mental, and 
physical force which is in his keeping. According to 
the proportion and combination of these above inclina- 
tions does the man reason and act, and determine on and 
produce and enjoy what he considers to be luxuries. But 
what would we be entitled to call the benefits of civilisa- 
tion? Is whisky and beer drinking, which, both before 
and after it is imbibed, provides employment to very 
large numbers of our own and every other class of 
occupation, and which requires from the highest skill 
down to sheer brute force in its production and re- 
sults management, one of the benefits? Is (and here 
is room for argument) our splendid modern system of 
grain milling, where the, say, wheat, after being emptied 
out of the sacks into hoppers at one end of the mill 
by the carters, is not seen nor required to be touched, 
or even, I may say, paid attention to, until it is auto- 
matically emptied into the sacks in the form of the finest 
flour, and even then only occasionally requires an atten- 
dant to regulate the weight by the reduction or adding a 
pound or two to every sack of 2 cwt. or 24 cwt., one of 
the benefits? These mills or self-acting machine, as I 
might well call each establishment, I consider to be a 
triumph of modern engineering, a result of wandering 
genius gone astray, but of what use are they? What are 
our teeth and our jaws, and all the muscle power that is 
laid on to them for, if not for cutting and grinding to the 
sufficient consistency all the material needed for our sus- 
tenance? If any part of our system is kept idle, or very 
little wrought, it becomes weak and soon diseased, If we 
do not supply the material to be consumed to our teeth in 
its proper state, and give them their thoroughly full share 
of work in proportion to the nourishment taken, they will 
also become weak and useless and rot ; the proper amount 
of saliva will not be properly mixed up, &c. ; the stomach 
will be asked to do work it is not suited for, and will soon 
have to give out in the form of indigestion ; then the meat 

ets into a decomposed state, and is supplied into the 

lood in a poisonous condition, which consequently cor- 
rupts everything iv comes in contact with ; and all this, 
and every other disease, just because we must, in our 
short-sightedness, satisfy a pampered taste, and live whatis 
called luxuriously. My idea of living luxuriously is being 
in the possession of good health and strength, and conse- 
quent soundness of body and mind. 

The cry of modern times is to provide work for the 
masses. The making of a mill such as the above provides, 
during its construction, work for a great number of 

le of nearly every occupation. After it is started, 
it for its own attention requires the assistance of very 
few hands in comparison to the old style, but the results 
of its work give <n to a great many, including 
doctors, dentists, &c. Every being, whether human or 
animal, when only controlled by the laws of nature and 
life, and not by 19th century civilisation practice, is put 
into first-rate mature working order, and thoroughly 
educated in how to keep themselves in the best of per- 
manent health and strength before being left to the 
freedom of their own will. Besides this education they 
are also provided: with all the necessary (plant) ma- 
chinery for this purpose, a class of machinery, too (un- 
like that made by mortals), which the harder under proper 
circumstances it is worked gets automatically into better 
working order and repair, and lasts longer; but which 
with careless and persistently bad management very soon 
gets knocked up and ready for the scrap heap. 

Tobacco is by practice considered by a great and intel- 
lectual multitude to be a luxury not to be done without 
on any account, and in its manufacturing great strides in 
mechanical production have taken place. Ten or twelve 
years ago the manufacturing was all by hand, and the 
trade gave first-class wages to the men employed ; now itis 
done by finely-constructed machinery, most of it being of 


d | the most intricate and massive description, and with the 


exception of a few men to take charge in each factory, the 
work is now done by girls at a weekly wage of a few shillings 
each. About two months agoI protected a machine in 
connection with a branch of trade where the men work b 
hand, and in England earn 35s. and 40s. a week. Wit 
this machine the work cf nearly two men can be done 
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more accurately by a boy or girl of, say, 14 years, at a 
small weekly wage of a few s i and in putting the 
matter before manufacturers (employers, of course) we 
take special care to make them understand this. The 
result of the working of this machine, when properly intro- 
duced, is that the men can goidle as far as the occupation 
to which they have specially trained themselves to earn 
their living at is concerned, and their youngest sons and 
daughters will be forced to take their places for the few 
shillings weekly. Everything in the producing line is 
being done in the same way. Every man in business 
tries to get hold of a speciality, and tries to get a 
special and self-acting way of doing it; and nearly 
every man of them, though they may get hold of the 
finest self-acting appliances, take no practical or intelli- 
gent interest in them except in as far as it extends the 
self-acting, money-grabbing power of their business. The 
inventors who hear, and see, and think, and then combine 
the results into the mechanical motion which stops ex- 
perienced hand-labour, are generally the first to suffer, 
and each of the busine:sly business men immediately want 
to get the sole hold of their completed mechanism without, 
if possible, of course, soiling their fingers by coming in 
rsonal contact with the inventor, unless he is either ina 
ig way, or now going to make a fortune. Ib is not the 
first time I have been extremely amused (without showin 
it) at the finance employed by a large manufacturer— 
refer to a number, not one—in making and keeping up 
the off-handed acquaintance of an inventor, whom he 
supposed had something that might prove of value in his 
own line, in such a way that he could either take him into 
his arms and smile, or frown and kick him off, as the 
a 1 proved successful or a failure. 

e talk about work for the masses. Why, in a few 
years, at most, everything now in connection with com- 
merce will be made by machinery (I was almost writing 
made in Germany), and any new introduction will, we 
may be sure, have mechanical action applied to its pro- 
duction almost as soon as it takes the market. In the 
face of this, how is it possible for any sane being to look 
for a permanent revival in trade? No, Sir, under our 
present system of distribution, trade is bound to go 
steadily down to the lowest ebb and stay there, If (men) 
humanity are to stay in towns and cities and pay for their 
living by the wages they earn by creating commodities for 
the satisfaction of either seeing, hearing, touch, taste, or 
smell, they may do it as long as they can obtain work at 
what they agree to call market prices; but if they are to 
stand aside, and the work be done better by unskilled and 
young labour, and each youth overtakes the work of, 
say, ten men, how in all the world are they to live, and 
how is this self-acting machinery to be kept at work if 
oe do not earn wages to buy what it produces ? 

e talk about Scotland -~ English people say 
England, we will say Scotland instead for once) being 
the workshop of the world. We may be the best all- 
round people on the face of the earth, and have taken in 
hand to make for and dictate to every one, but we have 
now self-acted everything so much that a factory will 
work almost itself anywhere, and any nation is with 
present appliances just as able to make for themselves all 
the commodities of present-day consumption as we are. 
This is another reason why manufacturing trade, as in 
connection with Great Britain, must go down to at most 
our own share of the consumption. 

It is peculiar how people will rave about work for the 
masses, and about being employed at trades, and pro- 
cesses, and professions, &c., in order to live. Have any 
of ua ever noticed that the earth just goes on its daily 
and yearly course without the least jar, even after all our 
mighty agitations ; and that summer and winter, spring- 
time and harvest, can be depended on to arrive every year; 
and that whether the people work at scientific production 
or at ignorant agricultural work, it, as regularly as the 
time comes round, yields its life up- keeping substance in 
quantities more than sufficient to keep all manner of life 
in its connection in correct working order? ‘The more life, 
the more provender ; and the less, the less required. 

Regarding technical education, it is first-class, but only 
when coming after practical experience, and when it is 
the result of the experience of some other successful and 
practically experienced man in the same line. You can 
then criticise andenjoy and benefit by what he has written, 
because by your observing labour you are as proportion- 
ately experienced in the same line as your mental com- 
bination already referred to permits and takes stock of. 

Whenever you hear a technical man giving judgment and 
quoting So and-so and So-and-so as his authority, with- 
out being able to refer to the quality and quantity of his 
own practice results on the matter, the best thing to do 
is to put him aside. Purely technical scientific education 
is in the sense that it puts people into ruts (circular 
ones, without beginning or ending), and they are all 
trained to think the one way, and by rote; while prac- 
tical education, which should be by example and allowing 
the pupil to learn from your tice just in the same 
way as they learn to speak and act generally, broadens 
and fills out the intellect, creates corresponding physical 
force, and always leads to correct thought and action, and 
satisfactory results. 

Yours truly, 

A SUBSCRIBER. 
Glasgow, June 25, 1894. 





Arrican Rattways,—The works of the Mafeking line 
are practically completed to Mafeking, a distance of 96 
miles from Vryburg. The rails will be laid to ego | 
by the end of June, and the line will probably be open 
for traffic in September or October. Messrs. Pauling 
have the contract for the line. The Transvaal is strain- 
ing every nerve to complete the Delagoa Bay line as early 
as possible, 





MISCELLANEA. 


THE gigantic wheel now in course ot construction at the 
Earl's Court Exhibition is to be lighted by 280 incandescent 
lamps, 160 of which will be fixed in the 40 cars. This work 
is to be carried out by Messrs. J. G. Slatter and Co., 
Limited, of 68, Victoria-street, London. 


Sewage farms are not usually run at a profit, though 
we believe one of these at Berlin manages to pay ex- 
penses, partly owing to its proximity to the city, and 
ogee d to the fact that it is worked by prison labour. 

t appears, however, that at Adelaide, South Australia, 
they have been more successful, as a small profit was 
made there last pec even after allowing for interest 
on working capital and land rental. 


Powers have been acquired for the construction of a new 
railway ys over the Hudson River, New York, the 
main span of which will be more than 2000 ft. long. The 
bridge is to carry six railway tracks. The foundations of 
the structure are to be carried down to a depth of 210 ft. 
below high water, which is far beyond the reach of the 
pneumatic process, and much deeper than any ‘‘ Indian” 
well foundation yet sunk. 


We understand that Messrs. Humpidge and Snoxell, 
Limited, and Messrs. Holborow and Co., both of Dud- 
bridge, Stroud, are, on July 1, amalgamating their 
respective engineering businesses, the name of the com- 
pany being altered to Messrs. Humpidge, Holborow, and 
Co., Limited. Mr. Ulrich Holborow is retiring from 
business, but Mr. Henry Holborow joins the company, 
with a seat on the directorate. In addition to this, the 
company will continue the manufacture of their speciali- 
ties, i.e., the ‘‘ Dudbridge” gas engines, electric cranes, 
&c., and bydraulic machinery. 


From the annual report of the Manchester Steam Users’ 
Association, it appears that there were 28 boiler explo- 
sions in the kingdom during 1893, causirg the death of 
nine persons Pe injuries to 23 others. In addition to 
this there were 12 miscellaneous explosions from the burst- 
ing of kiers, steam pipes, economisers, &c., by which 
three persons were killed and nine injured. Besides 
these explosions arising on manufacturing premises, there 
were also five explosions of kitchen boilers, killing two 
and injuring five people, and four explosions of circula- 
ting boilers in public buildings, which latter fortunately 
occasioned no personal injury. 

In a paper on the Laval steam turbine, read before the 
French Society for the Encouragement of National In- 
dustries, it was stated that, though invented only in 1891, 
some 200 of the motors are now at work, ranging in size 
from 5 to 100 horse-power. _ The speed of rotation ranges 
from 15,000 to 30,000 per minute, the steam issuing from 
the guides at the full speed due to its pressure. Owing 
to this it is not necessary that the wheel should fit 
closely into the guide chamber, as there is no tendency 
toleakage, and, as a matter of fact, a clearance of about 
3 in. is allowed between the two. There being this clear- 
ance, the wheel cannot jam as it might otherwise do, 
mounted as it is on a very flexible shaft. 


In our issue of the 15th inst. we noted the failure of 
an 18-in. Harveyed nickel steel armour-plate, tested at 
Indian Head on behalf of the United States Government, 
and which failed under the impact of two 12-in. steel pro- 
jectiles, striking the plate with a velocity of 1465 ft. and 
1926 ft. aed second respectively. Since then a ba gol 
thinner plate, viz., 17 in. thick, of the same material, has 
been tested with the same gun and shot, and has passed the 
ordeal most moveemeeey: The first shot struck the plate 
with a velocity of 1410 ft. per second, and was smashed up, 
the point 
striking ve! 


netrating but 6 in. The second shot, with a 
Caer of 1858 ft. per second, managed to get its 
point in 10 in., but was broken up like its predecessor. A 
very fine crack, extending from the point of impact to the 
edge of the plate, was caused by this shot. 


Messrs. Selig Sonnenthal and Co., of 85, Queen Vic- 
toria-street, London, E.C., have just brought out a new 


hand-tool for cutting large circular holes in tanks and 
other similar structures built up of thin plates, which 
turna out remarkably good and rapid work. It consists of 
a heavy disc of metal, forming a circularanvil. Through 
the centre of this passes a turned bolt, which is passed 
through a small hole drilled in the tank to be operated on, 
and secures the anvilin place. This bolt also serves asa 
guide for a chisel carrier. This chisel is a heavy piece of 
steel ground to a semicircular form at its cutting edge. 
In using the tool the anvil is secured as explained, the 
chisel put in its socket on the carrier, and is then struck 
with a hand hammer, cutting through the plate. The 
carrier is then turned round slightly, bringing the chieel 
over a fresh spot, when another cut is taken. The work 


is done —_ rapidly, a perfeotly circular 5-in. hole being So f 


cut through a ;;-in. plate in five minutes, and the edges 
of the hole are left in good condition, not requiring sub- 
sequent filing. 

In a paper read before the United States Naval Insti- 
tute by Ensign R. W. Tisdale, U.S.N., an account is 
given of some results obtained by Messrs. J. G. Johnson 
and Co., of Spuyten Duyvil, N.Y., in their attempts to 
produce a satisfactory steel projectile by casting instead 
of, as usual, by the more expensive process of forging. 
Considerable success seems to have been attained, as five 
8-in. projectiles fired against a nickel steel plate, with 
velocities of 1400 ft. to 1570 ft. per second, showed a 
penetration equal to that of good forged steel. All the 
shot, save one, were unbroken by the impact, and but 
slightly deformed. Tried against a 11}-in. Harveyised 
nickel steel plate, with a striking velocity of 1500 ft. per 
second, one of these cast-steel shot passed through the 
target almost uninjured, there being only slight signs of 
upsetting. In some further trials the projectile was fitted 





with a soft steel cap oyer its point, which it supported on 
striking the plate, and was intended to prevent it break- 
ing up. The trials showed it fulfilled this purpose very 
successfully, 


The installation of electric light which has just been 
completed in the house of the Baroness and Mr. Burdett- 
Coutts in Piccadilly is somewhat remarkable for the way 
in which the lamps have been adapted to the old fittings, 
which have been retained almost without exception. 
Perhaps the most noteworthy point is the treatment of 
the heavy cut glass chandeliers in the reception rooms. 
On each of the nozzles that used to hold a candle a glow 
lamp has been fixed, and the whole chandelier has been 
made, as it were, to glow by lamps placed within curtains 
of lustres. The principle now generally observed in high 
class lighting—that the filament of the lamp must never 
be directly visible—has been consistently followed 
throughout. At first attempts were made to use lamps 
with dull glass bulbs, but it was found that these did not 
transmit enough light to make the lustres sparkle, 
Finally the plan was adopted of inclosing each bulb in an 
envelope of cut glass, which, while screening the filament, 
does not interfere with the brilliancy of the lustres. The 
general result is that, though the rooms are a blaze of 
light when all the lamps are turned on, yet the eye is 
never in the least dazzled by the brightness of the illumi- 
nation, 


In the Revue Générale des Chemins de Fer M. Desdouits 
gives the results of a number of experiments on the steam 
consumption of locomotives per indicated horse-power 
per hour. Experiments made in France in 1867 showed 
that at that time express engines used on test 36.38 lb. of 
water per indicated horse-power per hour, and goods 
engines 33.07 lb. It is stated, however, that the priming 
water amounted to 30 per cent., which, if correct, reduces 
the true consumption of steam to about 26.5 lb. per indi- 
cated horse-power per hour. In 1882, a locomotive tested 
on heavy inclines on the Lyons Railway used 27.44 lb. of 
water per indicated horse-power, the priming being 9 per 
cent.; this figure corresponds to about 25.5 Ib. net, 
The cut-off was at about 30 per cent. of the stroke, 
In 1893 an elaborate series of tests were made on the 
French State Railways. The engines used were four- 
coupled, the wheels being 6 ft. 6fin. in diameter, and 
the cylinders 17.27 in. in diameter by 25.6 in. stroke. 
The clearance at each end was 5 per cent. of the 
piston displacement. The working pressure varied from 
128 lb. to 1421b. per square inch. The engines were 
first tested on the regular express service between Ver- 
sailles and Chartres, a distance of 43.7 miles. The speed 
ranged from 37.2 to 40.3 miles per hour on five different 
trips, and the average consumption of water amounted to 
25.61 1b. per indicated horse-power per hour. It was 
slightly greater at the lower speeds, and slightly less at 
the higher ones. On another occasion one of these engines 
was run by a driver who preferred to throttle the steam 
instead of linking up, and the engine then used 29.1 lb. of 
steam per indicated horse-power, whilst on the same trip 
made with the regulator wideopen, and the speed governed 
by linking up, the steam consumption fell to 24.37 lb. per 
indicated horse-power per hour. By giving the valve 
negative inside lap. this consumption was further reduced 
to 23.96 lb. M. Desdouits considers the experiments to 
show that with simple engines the best results are ob- 
tained with a working pressure of about 142 lb. per 
square inch, with a cut-off at one-fifth the stroke, and 
the valves designed so as to give negative inside lap. 





Union Paciric RaILroaD.—In the course of last year 
the Union Pacific Railroad ease gon’ worked an average 
of 7691 miles of line, as compared with an average of 7673 
miles in 1892, and an average of 7668 miles in 1891. The 
number of locomotives upon the eystem last year was 
1028, as compared with 1030 in 1892, and 1039 in 1891, 
The number of passenger cars was 765 in 1893, as com- 
— with 775 in 1892, and 787 in 1891, The number of 

reight cars was 25,540 in 1893, as compared with 25,298 
in 1892, and 25,633 in 1891. The ratio of the working 
expenses to the traffic receipts stood last year at 72.27 
per cent., as compa’ with 66.69 per cent. in 1892, and 
68,29 per cent. in 1891, 

Victorian Raitways.—The Victorian Minister of Rail- 
ways has suggested to the Victorian Cabinet that Mr. F. 
Rennick should be despatched to Europe and America to 
report upon the methods of railway construction and 
railway affairs generally in those countries. The Minister 
states that he has a high opinion of Mr. nnick’s 
ag but seeing that he has been trained locally and 
that his experience in a practical sense is confined to 
Victoria, his services to the State would be rendered 
doubly valuable by a tour through the countries named. 
ar as reading can do it, Mr. Rennick has made him- 
self acquainted with the railway construction systems of 
other countries, but the Minister thinks that personal 
observation is the best teacher. 


More American Snip Canats.—Another ship canal 
has been proposed, to connect Chicago with Duluth and 
Buffalo, Mr. McMillan, United States senator, has intro- 
duced a bill proposing to appropriate 275,000 dols. for the 
commencement of operations. A canal cut directly 
across the southern part of Michigan, while revolution- 
ising lake traffic, would, it is contended, be of special 
benefit to Chicago. A committee of the United States 
House of Representatives on railways and canals has re- 
ported favourably on a Bill appropriating 50,000 dols. for 
a survey to ascertain the practicability and probable cost 
of a ship canal from the Great Lakes to the Hudson. 
The committee has further reported favourably on another 
Bill appropriating 20,000 dols. for a survey of a route for 
a ship canal to connect Lake Erie and the Ohio, 
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and as the steamer arrived the French band played our 
National Anthem, while the thousands of spectators 
cheered their welcomes, A hearty response was given 
from the steamer, the band laying the ‘* Marseillaise.” 
At the luncheon on board Selina Fitzgeorge gave the 
toast of M. Carnot, President of the French Republic, 
who has since met his death in so tragic a way at the 
hands of the assassin. Good wishes were also simi- 
larly pledged for Boulogne, the steamer, the service, and 
for Mr. Arnold E, Williams, whose management was 
specially praised ; while Colonel Fitzgeorge had many 
complimentary things to say of Fairfield and its suc- 
cesses, and of Mr. Andrew Laing, engineering direc- 
tor of the company, with whose name, as the designer 
of the engines, the toast was coupled. He, along with 
Mr. Sharer, represented the company. Mr. Laing, in 
replying, mentioned that since 1878 the company had 
built 50 paddle steamers, 30 being for the Channel. 
This made the fifth distinct connection between Britain 
and the Continent, and they hoped soon to make a 
sixth, all of which were links in the chain that binds 
the several nations together in peaceful harmony. 





INDUSTRIAL NOTES. 

THE unrest in the coal trade is the most serious 
phase of the labour question just now, though there 
are indications of trouble in other directions at no 
distant date, unless there is a turn in the tide towards 
greater activity and prosperity. The meeting of the 
Miners’ Conciliation Board of last week was held 
without the representatives of the men being present, 
with the result naturally that nothing could be done. 
The formal application for holding the meeting was 
read, and also the circular convening the meeting, 
which was called to consider ‘‘an alteration in the 
rate of wages.” The miners’ representatives took 
exception to the object of the meeting, as stated in 
the circular convening it. The two sections were 
absolutely at variance as to the legality of the notice. 
Messrs. Pickard and Ashton, on behalf of the men, 
contended that the rules governing the conciliation 
board had not been complied with ; Mr. D. R. Ellis, 
representing the coalowners, contended that they had. 
The situation seems to have been a little complicated 
by the letter written by Mr. Ellis to the effect that if 
the representatives of the men refused to join in 
calling the meeting, the meeting would be held not- 
withstanding—convened by the coalowners’ represen- 
tatives alone. To that letter Mr. Ashton replied, 
stating that the application for the meeting was not 
in accordance with rule, and, further, that the full 
object of the meeting should have been stated in the 
circular calling it. The consequence was that the 
meeting when held could only talk over the situation, 
without taking formal business. After a little dis- 
cussion, therefore, the meeting adjourned for a fort- 
night in order to give the men’s representatives an 
opportunity of reconsidering their position. The full 
facts of the case are above given, because the situation 
is an awkward one, the differences, as stated, being 
due to an alleged informality as to procedure. One 
would suppose that a question of this nature was one 
for the chairman to decide. But the ostensible reason 
is not the real cause of the difference. It goes deeper. 
The revolt of the men is caused by the original ditfer- 
ence between the representatives of the men and Lord 
Shand over the question of wages, as to whether it 
came within the purview of the discretion of the 
board. The action of the miners’ representatives has, 
in effect, indorsed the attitude of Mr. Bailey some 
time ago, when he protested against the chairman’s 
conduct and ruling as towages. In so far as the con- 
ciliation board is concerned, the whole matter will 
have to be fought out by the members thereof; but, as 
a matter of public policy, it will be unfortunate if the 
board is broken up. 

The coal crisis in Scotland is becoming serious. In 
the course of the present week it is expected that 
some 49,000 miners will have ceased work, and that as 
one of its first results some 5000 or 6000 ironworkers 
will also be out by the damping down of the blast-fur- 
naces in the iron-making districts. Under any cir- 
cumstances an idle army of workers, to the extent of 
from 50,000 to 60,000 men, is most deplorable. It 
means hunger and privation to four or five times that 
number, it may be for weeks, or eyen months. But, 
further, it means the dislocation >f industry in a vast 
number of other trades, all of which depend more or 
less upon a supply of fuel for the continuance of their 
operations. The losses in wages and profits are enor- 
mous during a long strike or lock-out, as the case may 
be. At the present time the industries of the nation 
cannot well endure this cessation of work. Already 
the proportion of unemployed has increased, though 
but slightly ; yet even the small increase shows that 
for some reason or reasons the state of trade is not so 
buoyant as could be desired, and it indicates that a 
very trifling disturbance might cause it to recede rather 
than advance. The Scotch dispute is of the same 
nature as that between the federation and the mine- 
owners ; it is a question of a reduction in wages, not 





of an advance. The Scotch miners allege that they 
have offered to submit the question to arbitration, 
which the mineowners refuse. But in reality there 
isa difference in the situation. The English miners 
have, as a rule, refused to accede to any reduction ; 
there are exceptions in parts of Somersetshire and the 
Forest of Dean, where some reduction was accepted. 
In Scotland, on the other hand, the meu accepted a 
reduction some six weeks ago, to the extent of ls. per 
day, or 6s. per week. The present dispute is, there- 
fore, technically for a rise in wages, the demand being 
for the restoration of the reduction suffered some six 
weeks ago. The contest is all the more important be- 
cause upon the result depends mainly whether the 
English miners in the federation districts will have to 
submit to a reduction, or fight it out bya strike. It is 
obvious that the issues are grave. They affect not only 
the vast body of workers engaged in mining operations 
in all parts of the country, but nearly all the industries 
of the nation. All our manufacturing processes depend 
upon coal. If the supply of the material which gives 
the motive power is stopped, all work will be at a 
standstill. It is therefore to be hoped that some modus 
vivendi will be found, so as to prevent the widespread 
disaster of a stupenduous and prolonged dispute. The 
interest of the federation is to fight out the dispute in 
Scotland, if by so doing it might be possible to avert a 
similar struggle in the British coalfields, 


The engineering industries of Lancashire manifest 
but little improvement of a permanent and encourag- 
ing character. Locomotive builders have been getting 
orders to a moderate extent recently, but even now 
this branch is regarded as being in a rather depressed 
condition. Stationary engine builders are moderately 
well off for work, and some of the machine tool 
makers are fairly busy on special orders, but this is 
not universally the case. Boilermakers keep rather 
busier than they were, but there is no great pressure. 
The weight of work on hand generally in all the chief 
branches of engineering is not sufficient to keep the 
establishments going on full time, whilst the orders 
coming in are of no great weight, and they come in 
but slowly. The outlook is not regarded as satisfac- 
tory fromany point of view. The iron trade continues 
in a rather doubtful state, the business done being 
of a hand-to-mouth kind of character, there being no 
purchases of any weight coming forward. Quotations 
do not vary, but it is said that there is some cutting 
by merchants to secure orders. In the finished iron 
trade there is really so very little doing that there is 
nothing to test prices, for all classes of iron are ina 
depressed state. Many of the forges are idle just 
now stocktaking, the absence of pressure making the 
stoppages of no moment as regards the makers of 
finished iron. In the steel trade only a limited amount 
of business is doing, but prices remain the same. In 
the general metal trades there has been a downward 
tendency in most branches. Altogether the different 
branches of engineering, iron and steel, and the metal 
trades, seem to be in a state of inactivity, in so far as 
speculation is concerned, there being no indication of 
pressure in any department. There are also some 
signs of a decline in the staple cotton industries of the 
Lancashire districts. The downward tendency is not 
as yet much felt, but a great uncertainty as to 
the future is manifest in many quarters. The chief 
source of anxiety is as regards the eastern markets— 
India, China, Japan, and other great consuming 
markets for Lancashire goods. It is pointed out that 
machinery for the manufacture of textile fabrics is 
being constantly and increasingly dispatched to India, 
China, and Japan, for the supply of their own wants 
by native industry, the silver currency of those coun- 
tries being in their favour, and adverse to Lancashire. 
The extent of this influence is a matter of opinion, and 
of some dispute ; but the general view is that Lanca- 
shire will suffer from the development of manufactur- 
ing industry in all the countries named, and that the 
pressure will be more and more felt as time goes on. 
The result is that the eyes of the more enterprising are 
turned in the direction of Africa, as the future great 
market for Lancashire goods. 


For some time past the reports from the Wolver- 
hampton district have been tolerably reassuring, espe- 
cially in comparison with that of other districts 
engaged in the iron and steel trades. More recent 
reports are unsatisfactory and dispiriting. The iron 
trade is rather unsettled generally. The buying of 
finished iron has been very irregular. Although some 
of the mills and forges in one part of the district are 
kept in fairly regular operation by the. incoming 
specifications for the completion of old contracts, 
others are only partially at work, and a few have 
actually been obliged to stop for want of profitable 
orders. On the other hand, recent mails have brought 
some fairly good orders for galvanised sheets, iron 
medium bars, and hoops for some of our colonies, but 
these will only benefit a few. firms. But there is a 
falling off of orders from Australia and from Conti- 
nental customers. The chief, reliance at present for 
finished iron is upon district consumers, but the orders 





given out are mainly restricted to present wants. In 
spite of all drawbacks, however, makers generally are 
looking forward hopefully to a turn for the better after 
the close of the present quarter’s accounts. Although 
there are no quotable differences in prices, there are 
complaints of a good deal of underselling in some 
quarters. On the whole the condition of trade is not 
so roseate as it was, though there is no despondency 
as to the near future. 


In the Birmingham district the tone is somewhat 
better than it has been. Inquiries for best plates 
have been fairly good, and the chief brands of iron 
have fairly maintained their prices. Sheets, however, 
have been irregular, and the call for pig iron has not 
been very brisk. The staple industries of the district 
continue rather uncertain, there being generally an 
absence of pressure in most departments. The heavier 
branches of manufacture are perhaps more depressed 
than the lighter branches, and especially those con- 
nected with chain and cable making, the nail trades, 
nut and bolt trades, and other similar industries in the 
outlying districts. Builders’ ironmongery is perhaps 
a little better, and the general run of house fittings 
also. Some branches of the bedstead trades are also 
fairly busy, but not to the extent of pressure. The 
worst feature is perhaps the uncertainty that prevails. 
Some of this is due to the condition of things in 
America; if things turn for the better in the States, 
the result will be advantageous to many branches of 
British trade, both in the Midlands and elsewhere. To 
some extent also hopes are fixed on Australia, when 
the financial crisis has passed away and confidence is 
once more restored. 


The dispute on the north-east coast between the 
ironfounders and the members of the Employers’ Asso- 
ciation passed through another phase last week, un- 
happily without the satisfactory results which had 
been hoped for, if not anticipated. A meeting of the 
representatives of the men and of the employers met in 
conference, the chief speakers on behalf of the em- 
ployers being Sir Andrew Noble, and of the men Mr. 
Councillor Henderson, The employers suggested that 
the men should return to work on the old terms, and 
that a board of conciliation should be formed to settle all 
future disputes, and all matters arising out of the 
present dispute that the representatives of the men 
might deem worthy of being 20 decided. After some 
discussion, the men’s representatives agreed to lay the 
whole matter before the men as soon as possible, and 
to report the result. The question thus raised and 
the proposal of the employers were laid before the 
men, with the result that they refused to entertain the 
proposal by 1886 against 10, and resolved rather to re- 
main on strike than return to work at the old rates, 
with a board of conciliation as suggested. The vote 
is decisive, in so far as the particular suggestions are 
concerned, It is but fair to the men, however, to 
state the precise value of the proposal offered. It 
means that the present dispute as to wages be 
abandoned, after a three months’ struggle on the part 
of the men for an increase of wages. The suggestion 
did not include the question now in dispute, except 
only as to any matter arising out of it. Had all ques- 
tions, present as well as future, been included, it is pro- 
bable that the dispute would have ended, pending a 
settlement by the board of conciliation. This dispute, 
as well as that of the miners, shows how little the prin- 
ciple of arbitration or conciliation is understood, or how 
little faith there is in its application. Practically, the 
two disputes are, in this respect, on all fours with each 
other. In both cases there is something to be kept 
back—something not to be included in the discus- 
sion. In the miners’ case the men hold back over the 
question of a reduction in wages; in the moulders’ 
case the employers hold back over an advance in 
wages. Both have a perfect right to reserve a question 
or questions, but a system of conciliation can never be 
legalised until all parties agree to submit the whole 
case to the decision of the board. Of course, in 
some legal arbitrations the Court have the right to re- 
serve certain points, and so could a board of conciliation 
in handing over the case to the arbitrator or umpire. 
But reservations are usually dangerous,,in so far as 
the acceptance of an award is concerned. “‘The initial 
difficulties are still very great as to arbitrations in 
labour disputes. 


The strained relations which have existed for some 
time between the executive council of the National 
Union of Stove-grate Workersand their genefalsecretary 
have resulted in a split, the secretary hayjngsstarted a 


rival association under the name of the Stove-grate 
Workers’ Union, of which he has becoifle #he general 
secretary. This is one of the new unigps$vhich started 
four or five years ago, when New Uniqnism was vigor- 
ously pushing to the front as the fighting party of 
labour. Some of them have sobered down since then; 
but the fighting element is still strong in some quar- 
ters, sometimes even among themselves. 


The lock-out of tinplate workers at three large 
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works near Swansea has shown signs of a collapse. 
The men at the Fairwood Works, Somerton, passed a 
resolution to resume work on the employers’ terms, 
unless they are better supported by the union. The 
dispute has lasted about five months, the men suffering 
great privation by reason of the very small support 
accorded to them during its continuance. 





The signalmen in connection with the London, 
Brighton, and South Coast Railway have been in 
conference upon the questions of hours of labour, rates 
of pay, and other matters. The conclusions arrived at 
were that all 12-hour day signal boxes be abolished, 
and that 10 hours be the maximum ; and that all boxes 
continuously open all the weekday should be on the 
eight-hours system. Upon the question of wages it 
was resolved that the minimum should be 2ls, per 
week for any man taking charge of a signal-box. The 
demands thus made do not seem to be exorbitant in 
any respect. Ten hours would seem to be sufficient 
for signalmen’s attention in any case, and eight hours 
where the duties are onerous and continuous; and as 
to wages, a guinea per week is not much upon which 
to live respectably and honestly. 

The Parliamentary return just issued as regards 
fatal accidents to railway servants shows that the 
deaths from accidents in connection with the movement 
of vehicles used exclusively on railways amounted to 
4615 in 10 years, or an average of 461 per annum, the 
highest being 537 in any one year, and the lowest 389 
in one year. Of the total only eight were the subject 
of special investigation by the inspectors of the Board 
of Trade. This seems to be a very small proportion ; 
but of course the others were subject to a coroner’s 
inquest, which presumably took place in all instances. 
There has been a great decrease of late years in respect 
of fatal accidents, but there appears to be room for 
further care for the safety of our railway men, engaged 
in a dangerous calling. 





The Home Office is acting with some energy in the 
matter of dangerous trades under the provisions of the 
Factories and Workshops Acts. The Home Secre- 
tary has recently certified that the processes carried 
on in the trimming and enamelling of metal hollow 
wares and cooking utensils are dangerous or injurious 
to health, and therefore placing those at work on such 
processes under the — provisions of the Acts. 

The reports of the Inspectors of Factories on 
laundries, which have just been issued, recommend 
that the temperature of the ironing rooms shall be 
kept down by proper ventilation ; that over-crowding 
shall be prevented ; and that the hours of labour shall 
be regulated, allowing the usual hours under the Act, 
with two hours’ overtime on 96 days in the year, to 
be reduced after a fixed period to 48 days in the year. 
The effect of the regulations in laundries will be 
mainly felt in what may be termed the domestic 
laundries, usually in very small houses, sometimes only 
in apartments of two or three rooms each, in various 
parts of London. 


The miners’ representatives in the House of Com- 
mons profess to be tolerably satisfied with the assur- 
ance that efforts will be made to insure the passing of 
the Mines Kight-Hours Bill. The chances of the Bill 
passing are very small, for although the second read- 
ing was carried by a very large majority, there will be 
a long fight in Committee over its clauses. It is one 
thing to agree toa principle ; it is quite another thing 
to be in accord as to details, methods of procedure, 
penalties, and administration. It is very doubtful 
whether the Bill in its present shape will pass this 
year, even if the Government propose to give a full 
day’s sitting to it. 

The putting into operation of the eight-hours day in 
the Dockyards is nearing completion. Many detailshave 
had to be arranged as to the altered hours, but it now 
appears that all difficulties have been surmounted. 
When this is effected the eight-hours day will be in 
operation in the two great labour-employing depart- 
ments of the State, the War Office and the Admiralty. 
There will still remain the Post Office to be dealt with, 
and some of the minor departments also. At any rate 
the concession of the eight hours, so far, has wholly 
changed the situation as regards the hours of labour. 
It is now only a matter of time to effect the change in 
all the industries affected outside Government works. 

Mr. William Mather has issued his letter to the 
Times in a pamphlet form, being a reply to some 
criticisms on his report of a year’s trial of the 
48-hours week. His reply seems unanswerable as 
to the result at the Salford Iron Works. He says: 
‘“‘As the question now stands, the 48-hours week 
holds the field as the best arrangement of work- 
ing time, and as affording the best conditions for 
the production of the best work.” His intention 
was ‘‘to direct the attention of workpeople and em- 
ployers alike from legislative action to mutual and 
voluntary effort. Legislation will kill enterprise, by 
destroying the bond of goodwill, and the sense of 
mutual dependence and obligation, by which alone we 
can foster and develop the robust life of industry.” 








The conclusions of Mr. Mather are supported by the 
experience of other firms in the same industry in vari- 
ous parts of the country. But it is to be feared that 
the experiment he has made is one of the reasons for 
his retirement from Parliament. He is sensitive to 
criticism, and he does not like to be accused of having 
tried the experiment for political reasons, as some 
seem to have alleged. The firm and his employés 
approve of the experiment, and he can, therefore, 
afford to disregard other criticism on his action. 

On this question of the eight hours, and also more 
generally, some interesting facts were given at the 
opening of the new premises of the Co-operative 
Printing Society’s London branch on Saturday last. 
It appears that on finding that the central office in 
Manchester had given the 53 hours, instead of 54, as 
was customary in the printing trade, the London 
branch committee determined to give a similar reduc- 
tion of one hour per week below the London normal 
day. ‘This was done, and, the manager declared, with 
advantage to all concerned. When the bookbinders 
went in for the 48 hours some time ago, the London 
branch gave it, and has worked on the system ever 
since, although many of the firms who had given it 
have now withdrawn from the arrangement. He 
declared that it had worked in all respects well, 
and the committee or directors had no intention of 
making any change in a backward direction. Now 
that the society have larger premises, built specially 
for the purposes of the branch, it is contemplated to 
abolish all overtime, except under great pressure, 





Rumours are again afloat as regards the condition of 
things at the docks. It is declared that alarming re- 
ductions are taking place in the wages of the men. The 
men had been receiving up to afew weeks ago as much 
as 2d. per hour plus money; now it is reduced toa 
farthing, and sometimes to nothing at all. Another 
grievance is that the gangers, who used to get 2s. extra 
for every 25 men, now only get 1s. extra for 49 men. 
This the men regard as an indication of an intention to 
effect reductions all round. The complaints at the 
meeting were mainly as regards the London and St. 
Katherine’s Docks, and it is determined to call a 
general meeting of the dockers to consider the matter. 


The dispute at Dundee of the operatives employed in 
the jute trade over the proposed 5 per cent. reduction 
seems not unlikely to end in the men’s favour. The 
employers have split amongst themselves as to the 
binding agreement to support each other, but only 
about two-thirds will sign. The other third prefer to 
keep outside, on the ground that there is no fixed 
period for its effective operation. Some of the large 
firms are doing a brisk business, and they do not seem 
to care for a stoppage of their works, while they all 
agree that the wages should be reduced. The split has 
given heart to the operatives, who believe that the re- 
duction will fall through. Perhaps even the threat of 
a strike has stimulated the trade somewhat for a 
time, and consequently there may be a desire not to 
risk a stoppage of the works. 





The fifth annual report of the Gasworkers’ Union 
shows that the total income for the year was 
10,115/. 3s. 4d., while the balance in hand at the close 
of the year was 6217/. 2s. The amount spent in 
strikes was 2490/. lls. 8d. in the year ending 
March 31, 1894. The union claims that over 1000/. 
was recovered for the members under the Employers’ 
Liability Act. This appears to be one of the most 
vigorous and successful of the new unions which 
started five years ago. 





A very curious deputation has been in communica- 
tion with Sir John Hibbert, the Financial Secretary to 
the Treasury, from the Free Labour Association, the 
object being to protest against all the Government 
printing being given to society houses, to the dis- 
advantage of non-union firms, It seems difficult to 
please everybody. For years the chief object has been 
to secure trade-union rates of wages, and the employ- 
ment only of firms who give such rates ; now, can it be 
believed, some men protest against such action as dis- 
advantageous ? 





LAUNCHES AND TRIAL TRIPS. 

TuE s.s. Miowera, built by Messrs. C. S. Swan and | 
Hunter, of Wallsend, to the order of Mr. James Huddart, 
after extensive alterations and additions, made a trial 
run on the 18th inst. prior to proceeding on a series 
of cruises to Norway, each extending over a fortnight, 
after which she will go on an all-round-the-world cruise. 
A mean speed of 17 knots was maintained. Her length is 
357 ft., beam 42 ft. 3 in., and depth 28 ft. The engines, 
constructed by the Wallsend Slipway and Engineering 
Company, have cylinders 33 in., 53 in., and 85 in. in dia- 
meter by 54 in. stroke ; four boilers of steel working at a 
pressure of 165 lb. on Howden’s forced draught system. 
The electric lighting is by Messrs. J. H. Holmesand Co., 
and consists of 300 lights. 





The new torpedo-boat destroyer Hasty, built ard 
engined by Messrs. Yarrow and Co., has been success- 





fully launched from their shipyard at Poplar with the 
engines fitted on board. The vessel is one of three which 
Messrs. Yarrow are building for the British Government. 
It is similar to the Havock, already fully described in 
ENGINEERING, with the exception of being 10 ft. longer. 





Two of the new first-class French torpedo-boats have 
recently undergone their trials. With full service weights 
on board, and drawing 6 ft. 3 in. of water, the Tourmente 
attained a — of 24.6, and the Argonaute one of 25.1 
knots. Both boats were built at Nantes by the Chantiers 
de la Loire, and each measures 141 ft. in length by 16 ft. 
4 in. broad, displacing about 117 tons. The contract 
speed was only 23.5 knots. There are twin screws, driven 
by vertical triple-expansion engines. Steam is furnished 
by two Du Temple boilers. The crew numbers 25 officers 
and men ; 15 tons of coal are carried, and the armament 
consists of two 3-pounder quick- firing guns and two 15-in. 
torpedo ejectors, one fixed in the bows and one on a turn- 
table on the quarter-deck. 

Two new torpedo-boats for the Norwegian Navy have 
recently been launched at Christiania. Formerly known 
as Nos. 8 and 9, they have been christened the Varg and 
the Raket respectively. Each measures 113 ft. long by 
12 ft. 2 in. broad, and displaces 43 tons, and each has 
triple-expansion engines. hile, however, the one has 
Thornycroft water-tube boilers made in Norway, the 
other has Du Temple boilers of French construction. 


The official trial of No. 92 torpedo-boat, built and 
engined by Messrs. John I. Thornycroft and Co., of 
Chiswick, for the British Admiralty, took place at the 
Maplins last week. In anything but favourable weather, 
there being a strong wind against the tide, six runs were 
made on the measured mile, with a resulting speed of 
24.52 knots, or 1 knot above the guarantee; and during 
three hours’ continuous steaming the mean speed main- 
tained was 24.12 knots. All the three torpedo-boats 
lately built for the Navy by Messrs. Thornycroft have 
now passed their official trials, and each in succession has 
beaten the record in speed for such veesels in the Navy. 
If the results should be compared with those attained 
with the French torpedo-boats given above, it must 
not be overlooked that they carry only two 15-in. torpedo 
tubes, while No. 93 has three 18-in. ones and an addi- 
tional 3-pounder gun. 





Messrs. Fleming and Ferguson, Paisley, launched on 
the 19th inst. a steel screw steamer named Aberdeen, 
built to the order of the Canadian Government. Her 
dimensions are 187 ft. by 31 ft. by 19 ft. 3in. In addi- 
tion to accommodation for the officers and crew, the vessel 
has extra state-rooms for the Superinter dent of Fisheries 
and Lights. She has a search light. Her machinery will 
consist of a set of the builders’ patent quadruple-expansion 
engines having cylinders 18 in., 24 in., 35 in., and 54 in. 
in diameter by 3 ft. stroke, and will indicate 1500 horse- 
power. An interesting feature in the equipment of the 
vessel is the adoption of water-tube boilers. These will be 
of the builders’ patent type (see pages 384 and 385 ante), 
and will be constructed for a working pressure of 220 Ib. 





A very successful trial! of the second improved hydraulic 
propelled steam lifeboat, built by Messrs. R. and H. 
Green, of Blackwall, and engined 4 Messrs John Penn 
and Sons, of Greenwich, took place on Thursday, the 21st 
inst., in Long Reach. The vessel is similar to the “City 
of Glasgow ” lifeboat, which we described on page 723 
ante, and which we hope later to illustrate. With steam 
of 150 1b. pressure per square inch maintained without 
trouble with 14 in. of air pressure, the engines made over 
400 revolutions per minute and developed 218 indicated 
horse-power ; the resultant mean speed of the boat during 
six runs on the measured mile being 8.26 knots. With 
natural draught only during continuous steaming for one 
hour, the engines making 300 revolutions per minute, the 
speed attained by log was 9.1 knots, The fact of a faster 
speed of boat being realised when not on the mile with a 
less speed of engines is due to the form of the boat’s bow, 
it being found when on the mile runs almost impossible to 
keep the boat to a straight course, whereas when it is 
allowed a free helm a much higher speed can be attained. 





Messrs. Alex. Stephen and Sons, Linthouse, on the 
Clyde, Jaunched on the 21st inst. a steel screw steamer 
named Mazagon for the Peninsular and Oriental Steam 
Navigation Company, of London. She has accommoda- 
tion for a moderate number of first-class passengers, and 
is specially designed for economically carrying very large 
cargoes, being capable of loading 7159 tons deadweight ; 
while she has a measurement capacity for cargo amount- 
ing to about 376,000 cubic feet, beside bunkers, &c. The 
vessel’s dimensions are 400 ft. by 48 ft. by 314 ft., and her 
ee (also constructed by Messrs. Stephen) have 
cylinders 27 in., 45 in., and 72 in. in diameter by 48 in, 
stroke, and ample boilers suitable for 160 lb. working 
pressure. The erections include poop, long bridge, and 
topgallant forecastle. There is provision for about 1000 
tons of water ballast. 





The new steamer Dumra has completed an exhaustive 
series of trials with highly satisfactory results. This vessel, 
sister to the Dwarka, has been constructed by Messrs. A. 
and J. Inglis, Pointhouse, for the new fast mail service 
established by the British India Steam Navigation Com- 


pany, Limited, between Bombay and Kurrachee. She is 
of 1600 tons and 3500 horse: power, fitted to carry a large 
number of European and native passengers. The speed 


attained was about 15? knots, on runs of about 100 miles 
in length. 
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BALANCING OF LOCOMOTIVES. 
To THE Epitor or ENGINEERING. 

Sir,-—In view of the importance of this subject, and of 
its discussion in your columns, it may not be amiss to 
recall the principles by which locomotive counterweights 
are proportioned, drawing a few practical conclusions 
therefrom. ' 

In any engine the parts to be balanced are animated 
partly by reciprocating, partly by revolving motion. The 
reciprocating parts for each cylinder are the piston, its 
rod, the crosshead, and part of the connecting-rod. The 
revolving parts, eccentric to the axle, include the re- 
mainder of the connecting-rod, the vrankpin, and crank 
webs; in the case of coupled engines, the coupling crank- 
pin, its boss, and the coupling-rod. On account of the 
greater mass of the big-end, six-tenths of the weight of 
the connecting-rod are taken as belonging to the revolving 
>» vba. 

: Stiictly speaking, the eccentrics and valve gear should 
al-o be taken into account, but their mass and velocity 
being small, they can most generally be neglected. 

Revolving masses can “ry | be perfectly balanced 
hy other revolving masses, but a little consideration will 
sthow that the reciprocating parts cannot possibly be 
balanced «t all points of the stroke by a rotating mass. 
Horizontal disturbing couples are thus ret up, and if the 
counterweights are such as to completely neutralise 
such couples at mid stroke, their excees centrifugal 
forces increasing with the approach of the dead points, 
usel-ssly increases the disturbing forces acting in a 
vertical up or down direction. There may, in such 
circumstances, actually lift the wheel from the rail, 
whilst complete absence of balance of the reciprocating 
parts aggravates the tendency to sinuous motion exist- 
ing in every engine. Thus a middle course is taken 
of partially balancing the reciprocating, and all the 
rota'iog parts, and experience stows that with suitable 
proportions, variable with ‘he sperd cf the engine, steady 
running and decreased wear of tyres and permanent way 
result, 

Let us take as an example a four-coupled engine with 
horizontal inside cylinders, the coupling pins, indicated 
by the letters rh and /h in Fig. 1, being set opposite to 
thse of the driving cranks; all weights are supposed 
re: uced to the radius of the driving crank. 

Driving Parts.— Let 
weight of reciprocating parts for one cylinder. 

P. = weight of revolving parts for one cylinder. 

2K = distance between centres of cylinders. 

2L = distance between central planes of driving 
wheels, 

The total weight to be balanced is 

p=ap, + Pr, 
a being a coefficient tmaller than 1. 

Considering the left-hand crank only (Fig. 1), the axle 
can be schematically represented as a beam resting on 
supports A and B, at a distance 2 L apart, loaded at c 
by a force equal to p (Fig. 2). 

p gives at A a component 

BC_.L+K 


aB ? 2L? 

and at B a component, 

a =pAC,L-k 

"oe 2L 
These components are of the same sign, and their sum 

qa t Q =p. 

They can be balanced by equal and opposite weights 
respectively applied in the vertical planes A and B, as 
shown. 

Applying the same reasoning to the right-hand crank, 
we likewise obtain similar weights 7, and ra in the wheels 
B and A, respectively at right angles to qaandq,. The 
counterweights thus found are schematically represented, 
for both wheels, in Fig. 3. 

Coupling Parts.—Let 

S = the weight of coupling crankpin and boss, plus 
half the coupling-rod. ; 

2 M = distance between centres of coupling-rods, trans- 

versely to engine (Fig. 1). 

Aga‘n considering the left-hand crank only, and re- 

presenting the axle as befcre, we see that (Fig. 4) 
5 gives at A, a component 
CB_gM+L  auaatB 
2L 
=§ M-L 
AB 2L 
These components are of opposite signs, and their dif- 
ference 


mn = 


qu=p pP 


tw=S 


w=S 


ta - ty 


is equal to the maws Sto bs balanced. Thus the counter- 
weight in the nearest wheel is heavier than S. 

Te components can be balanced as before by equal 
and opposite weights applied in the planes of A and B, 
and reasoning in like manner for the right-hand crank 
we obtain similar weights Vo and V. in the right and 
left hand wheels respectively. : 

Exch coupled wheel has thus two weights, a large and 
asmall, at right angles to one another, which can be com- 
no.ed in one weight by the parallelogram of forces (Fig. 5). 
The resulting weights E and F are represented in value 
and direction by the diagonal, or analytically 


E=F= ta? + Va? 
Vv. 


ty 
ta Vo 


and 
iyo ¥ 


Remark.—The proportion of the weights shown in 
Figs. 5 and 6 has been exaggerated for the sake of making 
the diagrams clearer. : 

Superposing Figs. 3 and 5, we see that the small weights 
raand Va, qv and t , add themselves together, whilst the 
the large ones, ga and ta , 7» and Vz , partially neutralise 
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Driving Wheels. 


each other. (If the coupling cranks are in line with the 
driving cranks, instead of being diametrically opposite as 
= have supposed, «x.c ly the contrary would take 





ace. 
Adding and subtracting accordingly, we obtain in each 
driving wheel a large and a smal! weight, Fig. 6, the 





value and position of whose resultant can be found as 
before described. 

Thus far we have supposed all weights to be concen- 
trated at the radius of the driving crank, so that the 
counterweights finally obtained are those which would 
have to be applied at this radius in order to balance the 
engine parts as prescribed. It is obvious that the real 
counterweight, being near the wheel tyre, will be less as 
the distance between its centre of gravity and the axis 
of rotation is greater, whence its weight can easily be 
determined. Fig. 7 represents the positions of the real 
counterweights in the driving and coupled wheels. 

The determination of the counterweights in the case of 
inclined multiple or outside cylinders presents no diffi- 
culty, and can be easily deduced from the method given. 

It now remains to consider the influence of the various 
factors on the bulk of the counterweights, and their effect 
on the running of the engine and on the track. 

1. Choice of Coefficient A.—At the dead points the mass of 
the counterweights is in excess of that required to balance 
the revolving parts alone, whence it follows that, all other 
things being equal, the higher the speed the greater will 
be the disturbing effect of their excess centrifugal force 
at and near these points. At mid-stroke the counter- 
weights are in defect, and the horizontal disturbing forces 
resulting from such defect, greatest ; as these can, how- 
ever, be counteracted in other ways, it is natural to 
endeavour to reduce as far as practicable the vertical per- 
turbations, resulting in rolling motion, irregular wear of 
tyres, and hammering. Thus in express engines but little 
of the reciprocating weight should be balanced, whilst 
~ slow-running engines a greater proportion is admis- 
sible. 

Practice in this respect is, however, very variable. The 
late Mr. Stroudley used, I believe, to balance all the 
revolving and two-thirds of the reciprocatir g parts, coupling 
and driving cranks being in line. Perhaps Mr. Rolfe 
will kindly correct if inaccurate. Some express bogie 
engines of the Western of France Railway have only 
one-third of the reciprocating weight balanced, and ac- 
cording to data published in the Railroad Gazette, Mr. 
Worsdell’s 7 ft. 7in. single compounds work out to about 
one-fifth. It would be interesting to learn the proportion 
used on the Great Northern, Midland, Great Western, 
and other lines celebrated for their speed and smooth 
running. 

2. Position of Cylinders.—It has been shown in the 
case of coupling-rods that the counterweight in the 
nearest wheel is heavier than the mass to be balanced, 
and increases with the transverse distance between the 
centres.\of such rods. The same holds good of outside 
cylinder driving gear, the position of which thus aggra- 
vates the disturbing effects of the reciprocating masses. 
Thus, leaving aside other considerations, an outside 
cylinder engine will run less steadily, wear its tyres ard 
pound the track more, than one having its driving gear 
between the frames. 

3. Construction of Driving Gear.—The disturbing forces 
due to the necessarily imperfect balance of the reciprocat- 
ing parts increase directly as their mass; consequently 
these parts should be lightened as much as compatible 
with strength. Conical steel pistons, piston-rods thickened 
at the ends to compensate for slots or screw threads, con- 
necting-rods of I-section, realising as far as practicable a 
form of uniform strength, would do much to mitigate the 
evils of bad balancing. The practice of weighty cast- 
iron pistons and driving parts of enormous proportions, 
noticeable in many modern American engines, is irra- 
tional if cheap, and, therefore, much to be condemned on 
this score. 

4. Position and Distribution of Counterweights in 
Wheels.—The correct — of the counterweight in 
each wheel has been shown to lie in a certain definite 
direction, each counterweight being the resultant of two 
counterweights at right angles to each other, the larger of 
which is directly opposite the corresponding crank. It is 
therefore incorrect to place them directly opposite the 
cranks, a feature of nevertheless very common occurrence. 

Equal distribution of the total counterweights between 
the driving and coupled wheels is worse. The driving 
gear being underbalanced, and the coupled wheels having 
an excess of counterweight, inevitably sets up irregular 
strains in the ne favours rolling and pitch- 
ing motion, causes 1 wear of tyres, and severely 
pounds the permanent way. That many engines 
run well in spite of these defects, possibly aggra- 
vated by irrational construction and design, is to be attri- 
buted to other factors, and does not prove that they would 
not run much better if such faults were remedied. 

T am afraid, Sir, that I have already allowed this letter 
to run to an inordinate length, so, with apologies for tres- 
passing so far on your valuable space, 

I remain, yours faithfully, 


NovoyEe Vremya. 
Stuttgart, June 16, 1894, 





THE “ BRANDENBURG” EXPLOSION. 
To THE EprToR oF ENGINEERING. 

Srr,—It is now about three months since the occur- 
rence of a lamentable loss of life on board the German 
battleship Brandenburg, caused by the bursting of a 
steam pipe or valve. 

In common with others I have waited for information 
as to the cause of the explosion with great interest. It 
was stated at the time that an inquiry was to be held, 
but I have not seen any report of it. 

Possibly one of your readers may have become ac- 
quainted with the facts of the case, and if he would kindly 
give them, and you could find room for them in your 
pages, I, amongst others, should be much pleased. 

Yours faithfully, RN 
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RECOR 


CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where 1 ti are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
un‘form price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specijication, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS, &c., ENGINES. 


9216. J. C. R. Okes, London. Internal Combus- 
tion Engines. [6 Figs.) May 9, 1893.—-The object of this 
invention is to provide an internal combustion engine capable of 
resisting the sudden shocks in engines in which an inflammable 
mixture is fired, engines in which two pistons work in an elon- 
gated cylinder being employed for the purpose, the charge being 
fired between the two pistons, and the outward ends of the cylinders 
utilised as air compressors. The central connecting-rod forces 
the crank in one direction, whilst the other two pull their cranks 
in the opposite direction, thus relieving the crankshaft of being 
subjected to undue strains. A is the cylinder, in which two 
pistons B, B! reciprocate, their rods C, C' passing through the 
opposite ends of the cylinder, and both being connected to the 
same crankshaft D, the piston-rod C being connected to it directly 
by the connecting-rod, while the piston-rod C1 is attached by the 
crosshead E to two side rods F, passing on either side of the 
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cylinder and terminating in guide blocks G, working on guides 
H, and each ted by a ting-rod to one of the side 
cranks of the crankshaft D. Towards each end of the cylinder 
A are ports I, I' communicating with an air compression chamber 
J provided with an air inlet valve K. These ports I, I' are con- 
trolled by the pistons B, B! respectively. The exhaust port and 
valve L is situated in the centre of the length of the cylinder, and 
is controlled by an arrangement consisting of a shaft M driven 
by gearing from the crankshaft D, and carrying a cam, which 
actuates the crank lever O carrying roller 01, and so controls the 
exhaust valve L. The shaft M also carries a second cam P, which 
through the lever R carrying roller R' controls a by-pass valve for 
the gas or gas and air supply. A pump S is employed for forcing 
the non-explosive mixture of gas and air into the cylinder, and is 
actuated at the proper time from the engine by an eccentric T 
mounted on the crankshaft D. (Accepted May 9, 1894). 


GUNS, &c. 


10,267. J. 8. Comrie, London. Indicators for Tor- 
pedoes, [10 Figs.) May 24, 1893.—This invention relates to 
indicators for torpedoes, described in Patent No. 9616 of 1891. 


Fig.1. 











The lower of the chamber A fits tightly into that portion of 
the nozzle-block which is adapted to receive the indicator, the 


of which is a small aperture closed by a thin pies C of sheet lead. 
The edge b of the projects beyond the chamber and forms a 
flange on it. Above this chamber is fitted the float, through the 
centre of which a tube E passes to accommodate a rod F having at 
its upper outer end a cupG of rubber, and surrounded by a coiled 
spring H tending to keep it raised. The lower end of the rod 
carries a sharpened conical — I capable of piercing the sheet- 
lead disc on the chamber when pressed against it. Underneath 
the reel a flat casing K is provided, inclosing a device for connect- 
ing the float with the chamber. In the flat casing work two 
arms L, which meet at the centre and leave a small circular aper- 
ture for the passage of the conical piercer. The arms carry two 
semicircular plates / capable of surrounding the flange on the top 
of the chamber A. To attach the float to the chamber the two 
semicircular plates are pushed back behind a flange M which keeps 
it in place, and this causes the ends of the arms L to project 
through apertures provided for the purpose. The top of the 
chamber A is then pressed against the underside of the device 
and the arms L pushed home. The semicircular plates / are 
thereby caused to embrace the flange and thus secure the parts 
together. When the torpedo is launched the rush through the 
water, acting on the cup G on the top of the rod F, forces the 
latter upon the lead-closed hole in the top of the chamber A; 
at the same time the conical sides of the piercer I push aside 
the arms L, so that a passage for the water into the phosphide 
chamber is made, and the float set free to start as soon as the 
torpedo ceases to move. As soon as the piercer I has reached the 
limit of its stroke the water inverts the cup G, so that no further 
resistance is offered by it to the course of the torpedo. (Accepted 
May 9, 1894). 


MACHINE TOOLS, SHAFTING, &c. 


16,331. J. Brockie, Forest Hill, Kent. Silent Feed 
and Check Mechanism, [10 Figs.) August 30, 1893.—This 
invention relates to means employed for clutching and feeding 
forward step by step a wheel or rod. On a stud is mounted a 
roller C capable of turning partly round it as an axis, and to this 
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roller is attached an arm D, having an elastic facing E, which 
bears against the rim which has to be grasped. When the lever 
is canted so as to press the roller against this surface, the roller 
is caused by friction partly to turn and thus to press the facing 
of its arm against the surface, this producing the required check 
ormovement. (Accepted May 9, 1894), 


RAILWAY APPLIANCES. 


13,344, A. Fluss, Freiberg, Moravia, Austria. 
Preventing Railway Accidents. [11 Figs.) July 8, 
1893.—This invention relates to means for preventing railway 
accidents, in which a lever B, arranged on the locomotive 
engine, controls a steam cut-off valve L, or a circuit-breaker, and 
in which a stop A arranged in close proximity to the track is 
connected with the block signal, so that when the line is blocked 
the stop A is in the path of the lever B, and when the locomo- 
tive engine or carriage passes it will displace the lever B, so 
that the latter causes the steam to be cut off or the working 
current to be interrupted, and eventually the brake to be applied 
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or the warning signal to be given. The lever K directly con- 
trolling the cut-off valve is under the action of a spring D, which 
effects the closing of the valve, and a steam cylinder N causing 
the return movement of the parts to the normal position, whilst 
the arm C directly acted upon by the lever B or the knee lever 
effects the disengagement of the lever K from the normal posi- 
tion. The portable frame is adapted to be placed between the 
rails and provided with a stop A for enabling trains to be automa- 
tically stopped in case of need at points where no block signals are 
provided. (Accepted August 23, 1893). 


STEAM ENGINES AND BOILERS. 


12,018. J. Clarkson and S. Mortimer, Leeds. ny 
plying Air and Steam to Furnaces. [4 Figs.) June 19, 
1893.—The object of this invention is to effect a complete combus- 
tion of fuel, and to prevent the formation of black smoke. Injec- 
tors A are attached to a small steam pipe B, the steam passing 





upper part of the chamber being closed by a disc B, at the centre 





into a series of hollow perforated castings O fixed in a position to 


allow the steam and air to pass into the furnace F above the fire- 
bars. Each jet of steam creates a vacuum in its hollow perforated 
casting, so causing the air to rush through, so that the volumes 








of mixed steam and air are dis sharged from each casting into the 
furnace, and mix with the gases in a sufficient quantity to cause 
their complete combustion. (Accepted May 9, 1894). 


8888. J. Yates, London. Steam Packing. [5 Figs.) 
May 3, 1893.—This invention relates to steam packing de- 
scribed in Patent No. 14,975 of 1891, and consists in an arrange- 
ment for packing the rocking piston. The king is con- 
structed of metal turned at right angles, formed of four pieces 
joined together by sliding joints, which admit of expansion in 
all directions by the action of the steam pressure acting on it 








on the entrance into the cylinder. On the back movement during 
exhaust the packing is not pressed against the sides of the cylin- 
der, as there is no pressure of steam acting upon it to expand it. 
The packing is placed on each side of the piston B, and retained 
by a holder which keeps it in its acm but admits of the — 
sion and contraction, this holder — formed of a piece of sheet 
metal secured to the piston, having side tongues which bear upon 
the packing. (Accepted May 9, 1894). 


MISCELLANEOUS. 


13,196. R.L. Hattersley and 8S. Jackson, Keighley, 
Yorks. Looms. (9 Figs.) July 6, 1893.—The object of this 
invention is to provide a small lightly made loom for domestic 
use. The loom is actuated by means of treadle mechanism 3, 
which is attached to a main driving shaft 4 from which motion 
is taken by means of wheels 7, 8 for actuating the picking, shed- 
ding, and all the other automatic motions applied to power 
looms. The warp beam is constructed of light material, such 
as paper, in the form of a cylinder or tube with two flanges 29, 
one at each end. The ends of the tube inside are strengthened by 
additional thickness of the paper. To attach this beam to the 








rovided which takes the place of the w 
t is detachable, and provided with the 


loom a shaft is beam 
spindle. This si uisite 
letting off gear, and also with conical bushes, one of which may 
be made adjustable horizontally on the shaft for the purpose of 
opening out longitudinally split bushes, which partially encircle 
it and fit into the ends of the beam. By thus expanding these 
split bushes sufficient age is obtained against the inside sur- 
face of the beam for the latter to revolve with the beam shaft, 
without slipping on it, and further, the shaft and the beam are 
made concentric, the extra thickness of material at the ends 
of the tubes giving the beam sufficient strength to withstand this 








pressure without breaking or splitting. (Accepted May 9, 1894). 
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13,762. J. Hollingworth, Dobcross, Yorks. (W. 
Wattie, Worcester, Massachusetts, U.S.A.) Looms. [8 Figs.) 
July 15, 1893.—This invention relates to Hollingworth and 
Knowles’ loom, in which the yattern chain is comp sed of 
metal tubes and pulleys, and they are employed to select and 
operate indicator levers and toothed vibrator year for operating 
the shuttle-boxes or healds, the object being to dispense with the 
metal pattern chain, composed of metal tubes and pulleys, and 
use perforated cards instead, A pattern chain cylinder is at- 
tached to a pair of swinging arms, which reveive their oscilla- 
tory motion from a connecting-rod and bellcrank lever 9 operated 
by a revolving cam. The pattern cards are swung over the 
pattern cylinder 16, and as the latter is oscillated backwards and 
forwards it strikes against one of a pair of needles connected to a 
pivoted lever carrying a projecting stud riding in a slot formed in 
the lower arm of a forked lever. Each arm of this forked lever is 
notched, and the lever is pushed backward by a double-winged 
oscillating horizontal bar, which is made to rock on its fulcrum by 
a connecting-rod and crank from one of the ordinary revolving 
cylinder gears, One end of the double-forked lever is connected 


to a two-armed crank mounted loosely ona shaft, the opposite 
end of the crank carrying a bowl, so that the backward motion of 
the double-forked lever causes the bowl to come on the under side 
of one of the indicating levers 6, which is raised by it, the effect 
of which is to lift the toothed vibrator gear into mesh with the 
upper cylinder gear, whilst the opposite motion of the double- 
forked lever removes the pulley $1 from underneath the indicator 
lever 6, allowing the latter to drop, in doing which the toothed 
vibrator gear meshes with the lower cylinder gear, and thus the 
desired changes are obtained according to the perforations in the 
pattern cards. The pattern cylinder is turned over one quarter 
of a revolution every time it recedes or moves outwardly for the 

urpose of CY emg | a fresh card to the needles, and this is done 
a hooked finger catching on to a stud projecting from the end 
of the pattern cylinder ; but if by any chance the pattern cylinder 
is only partia'ly rotated, and not a full quarter of a revolution, 
another catch is employed, hooked the opposite way, so that on 
the return movement of the pendulous arm the partially-revolved 
cylinder would be put back to the position it occupied before 
being partially rotated. (Accepted May 9, 1894). 


13,626. H. Simon, Manchester. Grain Separators. 
(4 Figs.) July 18, 1893.—This invention relates to grain sepa- 
rators. The apparatus consists of two similar machines, accom- 
modated in one framing, with one shaft for a pair of rotating 
screens, one crankshaft for a pair of circularly swinging sieves, 
and one shaft for a pair of fans, and a single dust collector. The 
grain is fed into one end of a revolving tapering screen A, so that 
while the grain passes through the holes of the screen, string, 
shavings, &c., are carried onwards by gravity within the screen 
and delivered at its larger open end. The grain passes on to a 
suspended sieve, which is swung in a nearly horizontal plane by 
a revolving crank C having a counterbalance. The smaller grains 
and foreign seeds pass through the sieve and are discharged 
thence at D; the sound grain passes over the end of the sieve B 
at E into a hopper provided with a feed roller and a counter- 
weighted front, between the lower edge of which and the roller 
the grain descends in a shower, subject to a blast of air caused by 
a fan to pass through the grain as it falls. Should the hopper F 
be empty, the lower edge of its front is pressed by the counter- 
weight against the roller, so that no part of the air current can 
pass through the hopper. The air current d by a ch 1 
G, passes round under the casing of a conveyor H, and ascends the 
channel I. The air blast passing through the shower of grain 
clears it from light impurities and dust and carries them along 
with it to a pyramidal settling chamber, in which some of the 
impurities and dust is deposited, and from which it passes away 
by ashoot. The air, still more or less dust-laden, es through 
a circular opening from the settling chamber into the case of the 








fan, and by the blades in front of the conical shield L is caused to 
revolve rapidly, while it pagses the edge of L intoan annular pocket | 
M formed in the fan casing. In this pocket the air, sti)l rapidly re- | 


volving, first advances, then retreats, while the dust, being heavier | 
than air, is by the centrifugal force caused to hug the outer wall of | 
the annular pocket, and as the air, mostly cleared of dust, passes | 
to the descending channel G, the dust, accompanied by a sma)! | 
portion of the air, passes to a dust collector O by a tube N which | 
enters it tangentially. In this dust collector the dust descends | 


wheeling round, gathers at the bottom and issues at P, while the | 
air separated from it issucsat Q. The main body of the air, being 
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freed from dust by the action of the fan, is led back by the channel 
G to operate again on the grain, some air being drawn in to make 
up for the small quantity that passes away with the dust. This 
air is drawn in so as to pass through where the grain is deli- | 
vered from the conveyor, so as to carry with it dust which may | 
have descended with the grain into the casing H, and in order to | 
effect this the descending channel G@ is provided with a valve V | 
for throttling it, so that the suction of the fan on the channel I 
causes the pressure of air under the valve V to be under that of 
the external atmosphere. (Accepted May 9, 1894). 


13,174. A. B. Brown, Edinburgh. Steering Ma- 
chinery. (2 Figs.) July 6, 1893.—This invention relates to 
steam steering machinery describedin Patent No. 10,132 of 1889, 
and the object is to obtain a greater leverage for moving the 
rudder, when it has to be put “ hard over” to either side. In- 
stead of the toothed rack being arc-shaped, it is made straight and 











at right angles to the middle position of the rudcer. The engine 
is carried on an after tiller on which it slides, and is provided 
with a part guided on the rack-bar L, soas to keep the pinion 
K always in gear with the rack teeth. As the tiller moves to 
either side, the engine with the pinion slides outwards on it, thus 
increasing the leverage of the action. (Accepted May 9, 1894). 


10,763, J. D. Churchill, London. Valves. [3 Fis.) 
June 1, 1893.—This invention bas reference to valves in whicha 
tapered slotted plug is supported in a depending correspondingly 
formed seat, means being provided for adjusting the position of 
the valve plug selatively toits eeat to ee for wear, and 
it has for its object inter alia to construct these valves so that the 
plug and seat can be inspected or removed without breaking the 
connections with the pipes with which the valve is connected 
when in position for use. The valve case is formed with flanged 
inlet and outlet branches 2 and 2a respectively, between which is 
located an internal wall 3 formed with a hole. The depending 
slotted valve seat 5 is secured in position by studs 6 projecting 
from the wall 3 through holes ina flange of the valve seat, and 
provided with nuts 7. Above the seat the valve case is formed 
with an opening closed by a removable cover 8 having a stuffing- 
box 9 cast in one with it, and through which passes the valve 
spindle 10, formed in one with the slotted valve plug 11. The 
size of the opening in the top of the valve case permits the 
passage of the valve plug and seat. To permit the valve plug to 
be adjusted in an endways direction from the exterior of the 
valve case, a collar 12 is secured to the valve spindle 10, outside 
the stuffing-box, and is free to rotate against a screw-threaded nut 
13, capable of being screwed into a plate 14 fixed to the exterior 
of the valve case 1. The collar can be loosely retained within 
the nut by a screw-threaded bush screwed into the nut, oil 
grooves being provided to admit lubricant to the annular 





groove in which the collar is retained.- The stuffing-box 9 can 
thus be cast in one piece with the valve cover. To enable 
the valve spindle 10 to be accurately set to a predetermined 
extent at each adjusting operation, the nut 13 is provided 
with a flange 17 formed with a number of spaced recesses 
18, into one of which a pin 19 can be caused to enter and 











hold the nut in place. To adjust the valve plug in an endways 
direction by screwing the nut into the plate 14, the pin 19 is dis- 
engaged from the nut, which is then rotated to an extent corre- 
sponding to the distance between two or more of the recesses 18 
in the flange, after which the pin is replaced to ho!d the nut in 
the adjusted position. (Accepted May 9, 1894). 


13,622. T. D’O. Bulkeley, London. Determining a 
Ship’s Bearings, &c. [5 Hiss.) July 13, 1893.—This inven- 
tion relates to means for ascertaining distances of objects, and 
for determining ships’ courses, &c., by day or night. In ascer- 
taining the distances of objects frcm an observer, three bars 
C, E, F, marked with scales of distances, and carrying sighting 
vanes and a sighting-pin g, are connected together to as to be 
capable of being moved to form triangles of any shape, In 
determining ships’ bearings and distances from given objects, 
dumb cards H, H2 are arranged in connection with the arms 


"OF Course 














C,E, F. The dumb card H is first placed in position to indicate 
the ship’s true course, and the bar C placed parallel to the course 
from one of the objects to the other. The edge M of the vernicr 
D is then put on the bar-C to the mark on the latter corresponding 
to the distance between the objects, and the bearing of the 
objects 1, 2 taken by means of the sight-pin g and the sight- 
vanes respectively on the erms F, E. The marks on these 
arms, where they cross each other at the point of intersection, 
as read by the edges M of the slides G, G2, will give the distances 
respectively of the objects 1, 2, and also the true bearing of each 
object from the observer obtained respectively by the cards H, H?. 
(Accepted May 9, 1894). 


UNITED STATES PATEYTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 86, Bedford- 
street, Strand. 





CANADIAN Ports.—In the course of last year 27,547 
vessels entered and cleared at Canadian ports, as com- 
pared with 30,961 in 1892, and 31,321 in 1891. A growing 
—- is noted towards the construction of larger 
vessels, 


THE END OF THE FIFTY-SEVENTH VOLUME. 
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HIGHEST AWARDS, CHICAGO, 1893. 


Francis and Co., Ltd., 


manufacturers of 


Portland Cement, 


As supplied to Government, Met. Board of Works, and 
Eddystone Light House. Sold under celebrated Nine 
Elms Brand. Established 1810. Medals: London, 1851; 
Philadelphia, 1876; Paris, 1878; Calcutta, 1883; 
London, 1884 ; Gold Medal, Paris, 1889 ; Chicago, 1893. 

Vauxhall, London, 8.E. Telephone, 4620. 29) 


Rsby Portland Cement 
MANUFACTURERS OP 
Portland Cement 


Of the Greatest Strength and Best Quality. Roman 
and Lias Cement. Blue Lias sh uae Lime, Ground 


and Ung’ 
RUGBY, WARWICKSHIRE, 
Works: New BILTon AND NEWBOLD. 
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Portland Cement of the Best 


Quality, manufactured by F. C. BARRON &CO., 
9, St. Mildred’s Court, Poultry, E.C., and Faloon 
Cement Works, Rainham, Kent. 4 


G. E. Belliss & Co., Ld., “%5" 


London Offi 
9, * Victoria "Street, & S.W. Birming ham. 


SPECIALITIES :— 
ENGINES FOR ELECTRIC LIGHTING, 
HIGH-CLASS MARINE ENGINES and BOILERS. 
MACHINERY for TORPEDO BOATS & LAUNCHES. 
FAN ENGINES. CIRCULATING & FEED PUMPS. 
Arm Compressors (PATENT) AND TORPEDO MACHINERY. 
See Illustrated Advt., last week, page 45. 3844 


(rompton and Co., Limited, 
ELECTRIC LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.0. 6812 
See Advertisement, page 45. 


¢) chnson & Phillips, Telegraph 


and ELECTRIC LIGHT ENGINEERS, 
14, Union Court, er Broad Street, E.O. Works and 
Wha rf at Charlton, Kent. 
Makers of Machintey, &c., for com: ow uipments of 
Cable Factories and Steamers. ric Light Appa- 
ratus of all kinds. ‘‘ Brockie-Pell” ‘i Lamp. 326 

















team Hammers (with or 

without guides). Hand-worked or Self-acting 
TOOLS for SHIPBUILDERS & BOILER MAKERS. 

DAVIS & PRIMROSE, LEITH, N.B. 45 


Dt Fre! Furnaces 


FORCED DRAUGHT. 
MELDRUM BROS.,, MANCHESTER. 
See Advertisement, last week, page 47. 9289 





‘Yarrow and Co., London, 


SHIPBUILDERS AND ENGINEERS, 
CONTRACT FOR 
— STEAMERS having speeds up to 35 miles 


a PADDLE STEAMERS with draughts of 6 = or more. 

MACHINERY constructed for boats built abroad. 

STERNWHEEL STEAMERS have been found by 
experience to be the best type of vessel for shallow 
river navigation, and of these Messrs. Yarrow have 


g | constructed a large number of successful a had 


all parts of the world. 
Multitubular Steam Boilers. 


COCHRAN & CO., BIRKENHEAD. 
See page 4. Od 4749 


QO Engines for Launches, 


YACHTS AND BARGES. 
Send for Lists. Od 8551 
VOSPER & OO., Broap Strest, PortsmouTH 
See Illus. Advertisement, June 1, page 6. 











Porrestt & Son, Ltd., wrvennosz 


AND LONDON, 


gg | SHIP, YACHT, LAUNCH, BOAT BUILDERS, and 
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Redpath & Paris, Limehouse, 
London, E. Launch Machinery, high-pressure, 
compound, or triple-expansion. Sole Makers of Thom- 
son’s Patent Circulators, the only successful apparatus 
for securing a perfect diffusion of heat in steam — 


Patent Central- 


we ent — ENGINES for ee ee 
and other purposes. See large Adve men 
on alternate Can —WILLANS & ROBINSON, 
Luirep, Thames Ditton, Surrey. 317 


EP Scott & Mountain, L7 
(Lats ERNEST SCOTT & CO.), 
eers and Brass Founders, NEWCASTLE-ON-TYNB. 


‘AN ae ae PUMPS, BRASS CASTINGS, 
ELECTRIO MACHINERY. 9987 


[ce Weking and Cooling 
Machines 
OR PRODUCING ICE, COOLING, &., AT 
F THE LOWEST 








illans’ 











POSSIBLE COST ror 
FUEL, LABOUR, anp UPKEEP, &o. 


Pulsometer Engineering Co. L”: 


NINE ELMS IRONWORKS, LONDON, 8.W. 478 


W ater-Tube oilers. 
Messrs. Yarrow & Co. 


are now prepared to construct Tubulous Boilers adapted 
for pd mr or forced draft to suit any rates of com- 








ranes, Excavators, and 


CONCRETE MIXERS. 
J. H. WILSON & CO., Lrp., Sanpaiiis, LIVERPOOL. 
London Office: 6, D&LAAY St., WESTMINSTER, S. W. 
See Adv ertisement, last week, page 15. 577 


F. Kell, 


® _ LITHOGRAPHER, ENGRAVER AND PRINTER, 
8, FURNIVAL STREET, HOLBORN, E.C. 
Photo- -Lithographer and Photo- Process Work. 
Plans and Bills of Quantities with great dispatch. 


FINEST QUALITY PRODUCED IN THE WORLD. 


[the Credenda 
Tube Company, Limited, 


SMETHWICK, BIRMINGHAM. 
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team Cranes to Lift from 
1 to 100 tons, eet Cranes, ys Boilers, &c. 
GEORGE RUSSELL & CO., 
Engineers, Cranebuilders, poy Selibancboee, 
Motherwell, near Glasgow. 475 





bustion and working pressure desired. The distinctive 

points of advantage in these boilers as compared with 

others, are, perfect safety, lightness, and reduced 

repairs, and for wood burning they are ‘ance a 
POPLAR, LONDON 


ocomotive Tank Engines 
designed and constructed b: 
MANNING. ' WARDLE AND COMPANY, 
Boyne Engine Works, Leeds. Od 2487 
See their Illustrated Advertisement, page 61. 


BRresh Two - Pole Dynamos. 


HE 
BRUSH ELECTRICAL ENGINEERING CO., Lrp., 
49, QurEBN VicTORIA StreEt, Lonpon, E.C. 
See Advertisement, page 44. 


chram’s Air Compressors 
and ROCK-BORING MACHINES. 
RICHARD SCHRAM & OCO., 174, Great ees 
Street, — 8.W. 
See Advertisement, page 69. 


M2gnelia Metal. 


THE BEST ANTI-FRICTION METAL. 
Maenouia Metat Co., 75, QUEEN VICTORIA STRERT, 


Lonpon, E.C. 717 
j2vincible 


auge (lasses, 
Gaus’ 




















"ithe CRANES AND PASSENGER LIFTS. 


“Southwark” Variable 


he <8 (or water saving) Apparatus for Lifts 
and Cranes, and the “Southwark” Water Engine are 
special] adapted for working with the Hydraulic 
Power Co.’s Water. Lift Fittings (Hydraulic, Steam 
and Hand), Pendulum Steam Pumps, &c. Od 5915 
J. STANNAH,20, . Southwark.Bridge Road, London,8.E. 


(pen: Side Planing Machines. 


THE RICHARDS MACHINE TOOL CO., 
Suffolk House, Laurence nee Pountney Hill, London. 


See Ilustrated Advt., May 11, page 23. 368 








BUTTERWORTH BROS., Ltd., 
Newton Heath Glass Works, 


Manchester. 9763 





ontinuous Distillation 


or Gas Liquor For 
SULPHATE OF pnrnche, CRUDE LIQUID 
AMMONIA, PURE LIQUID AMMONIA. 

In successful operation at South Met litan Gas 
Works, L. & N. = Works, Crewe; Gas Works, 
Stafford, Kingston, ‘ottenham, Newbury, &c., and 
over 150 places on the Continent. 46 


Hy. Simon, C.E., *gmsun” Manchester. 





Hutter and English, 


ENGINEERS AND MILLWRIGHTS, 

IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY. 
HYDRAULIO MACHINERY. 
* WILLIAMS’” PATENT CAPSTANS. 
LAND AND MARINE STEAM ENGINES. 
DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICE MILLS. 
beer AND GAS VALVES, CRANES, LOOK 

ATES, &. PUMPING MACHINERY. 

HUNTERS’ — FLOATING CRANE FOR 


DOOKS, &c. 
STEAM LAUNOH MACHINERY. Od 4955 


Boller Tubes, Iron, Steel, and 


HOMOG ENEOUS. 
EDWIN LEWIS & SONS, WOLVERHAMPTON. 
London Office: 143, Cannon Street, E.C. 9931 


[tubes and ittings. uso 


AIRD’S PATENT FLANGED TUBES. 
LOCO., MARINE, GAS, STEAM, WATER, &c. 


~) oseph A ird, 
WROUGHT-IRON AND STEEL TUBE WORKS, 


GREAT BRIDGE, STAFFORDSHIRE. 8354 
Lonvon Orricrs :—46, QuEEN VICTORIA STRERT. 


ames Russell and Sons, Ld., 
CROWN TUBE WORKS, WEDNESBURY. 
London Warehouse: 108, Southwark Street, 8.E. 
Leeds Warehouse: 6, Mark Lane, Briggate. 527 
Birmingham Warehouse: 114, Colmore Row. 


[lubes and Fittings, 
STEEL. 


IRON AND 
Loyd and Love 


ALBION TUBE WORKS, BIRMINGHAM, and 
COOMBS WOOD TUBE WORKS, nr. HALESOWEN. 
LONDON OFFICE—90, Cannon S8r., E.C. 
LONDON WAREHOUSE—157, Urr. Tuames St., E.C. 
LIVERPOOL WAREHOUSE - 63, Parapisr Sr. 
MANCHESTER WAREHOUSE—42, DsansGats, 


BIRMINGHAM WAREHOUSES — Nie Sr., Suurp- 
core St., and 10, CoLEsHILL St. 405 


See Advertisement, page 42. 


K mery heels. 
FREE CUTTING, NON-GLAZING. 


Rooper & Harris, L?., Stafford. 


“Victoria r Leather 
Belting. 


MADE FROM THE 


Finest (ak-Tianned Hie. 


Highest Testimonials. 




















Supplied to H.M. Government. 


J.C. R. OF 


39, Queen Victoria Street, 


LONDON, F.C. 


Assoc. M.I.C.E., 
and M.1.M.E., 
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rought-Iron Pulleys, 
riction Clutches, 
(Couplings, Bearings. 


THE UNBREAKABLE PULLEY AND MILL 
GEARING COMPANY, Lp., 
West Gorton, Manchester. 
And at 56 at 56. ‘Cannon Street, London, E. 6. 143 


& S. Massey, Manchester. 


e HIGHEST AWARD, CHICAGO, 1893. 
Patent STEAM HAMMERS. More than 3,000 made. 
Patent ST#AM Foraine Presses, Kick Stamps, 
SpeciaL STeAM Stamps, Drop STAMPS AND HAMMERS, 
PyrumaTic PowER HAMMERS, FORGING MACHINES, 
CIRCULAR SAWS for HOT and COLD METALS, 


7 | BANDSAWS for COLD METALS, SMITHS’ HEARTHS, 


FURNACES, &c.—See back cover next week. 449 
Telegraphic Address; ‘‘ MASSEYS, OpgnsHaw.” 





Hatborn, Davey and Co., 


PUMPING MACHINERY 
For Mines, —— on a x gh. Irrigation, Drainage, and 
DAVEY’S jn eh ENGINES AND 
YDRAULIC PUMPS. 
HYDRAULIC MACHINERY GENERALLY. 
CATALOGUES ON APPLICATION. 
See Illustrated Advertisement, June 8, page 59. 


HIGHEST AWARD, PARIS, 1878. 


(Gjoldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 


471 


622 





MANCHESTER. 
ohn Fraser and Son, 


Millwall Boiler Works, 
LONDON, E. 
Adjoining North Greenwich Station, G.E.R. 
MANUFACTURERS OF 
MULTITUBULAR STEAM BOILERS. 


Water-Tube Boilers. 500 
Bist Furnaces, Steel Works, 


ROLLING MILLS, ‘&c. 
Cuntine | Engineers for Iron and Steel. 
HOWSON & HARRISON, 
Excuanes Piace, MIDDLESBRO’- ON. TEES. 


ifts.—Safety, Silence, Hy- 


DRAULIO, “‘ RELIANCE,” for PASSENGERS 
and GOODS. Lifts of all other types. Senp ror Lists. 


Archd. Smith & Stevens, 


QUEEN’S ROAD, BATTERSEA. 9810 
Liverpool: 40, Investment Bldgs., 67, Lord St. Man- 
chester: Norman Rowley, 3, Barton House, Deansgate. 


40, KING STREET, COVENT GARDEN, W.C. 


(Titomas K Keil and Son, Litho- 


ge Re -, execute every description of 
Lithograp! Chromo-Lithography, Engraving and 
Printing ; aduesee, Architectural, and Pictorial 
Drawing in best manner. Paper Drawing, Photo-litho- 
graphy,&c.—40, King St.,Ooveat Garden, W.O. 043462 


sor| [Vf azion’ s Plan Copying Papers 


FERRO-PRUSSIATE ; Blue Ground, White Lines. 
MELAGRAPHIC; White Ground, Black Lines. 
GALLATE DE FER; White Ground, Black Lines. 
Tracings copied in any of above processes. 
Samples and Prices on Application. 


22 & 23, SOHO SQUARE, LONDON. 648 
Normand’ 


s Feed Heater. 
And FILTER. 

See Illustrated Advertisement, last week, page ™ 
E 8. ROBINS 


LESLI ON, 
28, VICTORIA STREET, WESTMINSTER, 8.W. 


he Patent Corliss Engine 


and PATENT CORLISS GEAR ENGINE, with 
special improvements by DOUGLAS and GRANT, 
Dunnikier Foundry, Kirkcaldy, N.B. These Engines 
are made Jars ~aoven or Beam, Condensing, Non-Con- 
Cc Also | of Rice Mills 

r vr Mills, and General Engineers. Machinery 
or trucked direct from the premises. Od 3599 


Hall’s 
R efrigerating Machinery 


(PATENT). 
Ice-Making Machinery. 
See Illustrated sei page 13. 


» all d 








505 








and Pay 
ship 





Over 350 Machi 
entirely at our works. 


Over 70,000 tons of Meat, Fish, Dairy Produce, &c., 
imported annually with our machines. 





PP 


J. & E. Hall, Limited, 


23, St. Swrrnin’s Lang, E.O. ; 
and DartrorD Iron Works, KENT. 


- Batteries. 


. MAINTENANCE 
CONTRACTED FOR, 
4, Gt. Winchester Street, E.C. 
See Advertisement, last week, page 67. 237 
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ENGINEERING. 


[June 29, 1894. 








[ihe Electrical and General 


ENGINEERING COLLEGE, Penywern House, 

2 and 4, Penywern Road, Earl’s Court, 8.W. 
Primorwat—G. W.de TUNZELMANN, B. Sc., M.1.E.E. 
Senior Instructror—O. CAPITO, M.LE.E., M.I.MLE. 
Extensive laboratories, dynamo-room, steam engine, 
engineering workshop, with machine tools, pa' = 


shop, ho. _ 
Polytechnic School of 
ENGINEERING, 
307, 309, 311, Reeznt Street, Lonpon, W. 


Directror—HENRY SPOONER, M.I.M E., A.M.I.C.E. 





Courses in Electrical, Marine, Civil, Mechanical and 
Colonial Engineering. 

There will be a few VACANCIES in SEPTEMBER, 
and names of Candidates can now be received. 

For full Prospectus and Application Form apply to 
the SECRETARY. F 30 


1 ? 
he Manchester Steam Users 
ASSOCIATION. — The ANNUAL GENERAL 
MEETING of the Members was held in the Board 
Room of the Association, at their Offices, 9, Mount 
Street, Manchester, on Tuesday, 26th June, ADAM 
Duepatx, Esq. (Blackburn), President, in the Chair, 
when the following resolutions were adopted :— 

Moved by the CuatrmaAn, seconded by HeEsry 
Harrison, Eeq. (Blackburn), and resolved :— 

‘*That the Keport of the Committee of Management 
to the Subscribers be adopted.” 

Moved by Tuomas JENKINSON, Beq. (Messrs. Pilking- 
ton Bros., St. Helens), seconded by — Torr, Esq. 
(Farnworth), and resolved :— 

‘That No. 7 Rule of the Association, so far as it 
relates to the number of Members of the Committee 
ot Management, and the election of President and 
Vice-Presidents, be and is hereby rescinded, and that 
in future there shall be annually elected at a General 
Meeting of the Subscribers a Committee of Manage- 
ment of not less than seven members, any three of 
whom shall form a quorum, and that the Committee 
shall from their number elect a President and Vice- 
President.” 

Also resolved :— 

“That the thanks of the Association are due and 
are presented to tne President, Vice-President, and 
Committee of Management for their past services, and 
that the following gentlemen be elected the Committee 
for the ensuing )ear, with power to add to their 
number” :— 
COMMITTEE OF MANAGEMENT. 

ApAM Duepa.r, Erq., Blackburn, 

Joun Ramsgorrom, Esq., C.E., Alderley Edge, 
Cnarues Heaton, Esq., Bolton. 

Ratrn Pracock, Esq., C.E., Gorton. 

Henry Harrison, Esq., Blackburn. 

Tuomas Parkinsox, ksq., Manchester. 

H. H. Smiru-Carineton, Esq., Openshaw. 

Mr. Duapae having vacated the Chair, it was taken 
by Henry Harrison, Esq., when it was moved by 
J, W. Kenyon, Esq. (Bury), seconded by W. T. Evans, 
Esq. (Newton Heath), and resolved :— 

‘That the thanks of the Association are due and 
are cordially given to ApamM DuepALr, Esq., for pre- 
siding at this meeting.” 

ROBERT TONGE, Secretary. 

9, Mount Street, Albert Square, 

Manchester, 26th June, 1894. F 65 








TENDERS. 


INDIA OFFICE, WuirTsHatt, S.W., 
27th June, 1894. 
THE SEORETARY OF STATE FOR INDIA IN 
COUNCIL is yo to receive 


Yenders from such Per- 


sons a8 may be willing to SUPPLY — 
1, SPANS. 
2. LOCOMOTIVES. 
The Conditi of Contract may be obtained on 
application to the Director General of Stores, India 

oe, Whitehall, 8. W., and Tenders are to be delivered 
at that Office by Two o'clock p.m., on Tuesday, the 
8rd July, 1894, for No. 1, and on Tuesday, the 24th 
July, 1894, for No. 2, atter which times respectively 
no Tender will be received. 

J. PARKER, F 69 


Director-General of Stores. _ 
GREAT NORTHERN RAILWAY (IRELAND). 


The Directors of the Great Northern Railway Company 
(ireland) are prepared to receive 


enders for the Signalling and 
INTERLOCKING required at the following 
Stations :— 
Irvinestown, Kesh, Pettigo, Castlecaldwell, 
Belleck, Ballyshannon and Bundoran. 

Plans of the Signalling can be seen at the Office of 
Mr. W. H. Mitus, Engineer-in-Chief, Amiens Street 
Terminus, Dublin, and Specifications for the work can 
be obtained, on payment of 2s. 6d. per copy. 

Tenders, marked ‘‘ Tenders for Signalling,” to be 
—— with the undersigned, not later than the 2lst 

uly. 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
HENRY PLEWS, Secretary. 
Amiens Street Terminus, Dublin, 
26th June, 1894. F 61 


EAST INDIAN RAILWAY. 
The East Indian Railway Company is prepared to 


receive 
[lenders for the Supply and 


DELIVERY of— 
UNDERFRAMES, &c., for Carriages, 
UNDERFRAMES, &c., for Wagons, 
LAMINATED BEARING SPRINGS, 
WHEELS with AXLES, and 
GALVANIZED STRAND WIRE, 
as per Specifications and Drawings to be seen at the 
Company’s Offices. 

Tenders are to be sent to the undersigned, marked 
“Tender for Underframes, &c., for Carriages,” or as 
the case may be. Those for the Underframes on 
Wednesday, the 25th of July next, and those for the 
Springs, Axles and Wire on Wednerday, the 11th of 
July next, not later than One o'clock p.m. 

The Company reserves to itself the right to 
divide the order, also to decline any Tender without 

ning a reason, and does not bind itself to accept 
the lowest or any Tender. 

For each Specification a fee of 21s. is coe (which 
cannot under any circumetances be retu: ). 

By Order of the Board, 
A. P. DUNSTAN, Secretary. 

Nicholas Lane, London, E.C., 

2ist June, 189i. F 20 








GREAT WESTERN RAILWAY. 


The Directors of this Company are prepared to receive 


enders for Alterations and 


ADDITIONS to the PASSENGER STATION at 
Scorrier, Cornwall. 

Plans and Specification may be seen, and Forms of 
Tender and Bills of Quantities obtained, at the Office 
of the a at the Plymouth Station, between the 
hours of Ten a.m. and Four p.m. 

Tenders, addressed to the undersigned and marked 
outside ‘*‘ Tender for Works at Scorrier,” will be re- 
ceived on or before Tuesday, the 17th proximo. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

G. K. MILLS, Secretary. 

Paddington Station, London, 

25th June, 1894. F 35 


GREAT WESTERN RAILWAY. 





The Directors of this Company are prepared to receive 


[lenders for the Supply and 


ERECTION of an IRON COVERING over the 
Down Platform at the Newport Station (Mon.). 

Plans and Specification may be seen, and Forms of 
Tender and Bills of Quantities obtained, at the Office 
of the Engineer at the Newport Station, between the 
hours of Ten a.m. and Four p.m. 

Tenders, addressed to the undersigned and marked 
outside ‘‘ Tender for Platform Covering at Newport,” 
will be received on or before Tuesday the 17th proximo. 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
G. K. MILLS, Secretary. 
Paddington Station, London, 
25th June, 1894. F 36 


GREAT WESTERN RAILWAY. 





The Directors of this Company are prepared to receive 


[lenders for the Supply of 


about 130 tons of WROUGHT-IRON and STEEL 
GIRDER WORK for Bridges. 

Plans and Specification may be seen, and Forms of 
Tender and Bills of Quantities obtained, at the Office 
of the Engineer at this Station, between the hours of 
Ten a.m. and Four p.m. 

Tenders, addressed to the undersigned and marked 
outside ‘‘Tender for Girder Work,” will be received 
on or before Tuesday, the 17th proximo. 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
G. K. MILLS, Secretary. 
Paddington Station, London, 
25th June, 1894. F 37 


GREAT WESTERN RAILWAY. 


The Directors of this Company are prepared to receive 


enders for the Reconstruc- 


TION in STONE and IRON of the VIADUCT 
carrying the Railway over the River Hayle, near St. 
Erth, Cornwall. 

Plans and Specification may be seen, and Forms of 
Tender and Bills of Quantitiee obtained, at the Office 
of the Engineer at the Plymouth Station, between the 
hours of Ten a.m. and Four p.m. 

Tenders, addressed to the undersigned and marked 
outside ‘‘ Tender for Viaduct near St. Erth,” will be 
received on or before Tuesday, the 17th proximo. 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
G. K. MILLS, Secretary. 
Paddington Station, London, 
25th June, 1894. 


GREAT WESTERN RAILWAY. 


The Directors of this Company are prepared to receive 


[lenders for the Reconstruc: 


TION in IRON and STEEL of the BRIDGE 
carrying the Railway over the River Neath near 
Resolven, Glamorganshire. 

Plans and Specification may be seen, and Forms of 
Tender and Bills of Quantities obtained, at the Office 
of the Engineer at the Neath Station, between the 
hours of Ten. a.m, and Four p.m. 

Tenders, addressed to the undersigned and marked 
outside “Tender for Bridge near Resolven,” will be 
received on or before Tuesday, the 17th proximo. 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
G. K. MILLS, Secretary. 
Paddington Station, London, 
25th June, 1894. F 39 


HOWRAH MUNICIPALITY. 


[lenders are Invited for the 


following WORKS in with a Sch 
for Supplying Water to the Municipality of Howrah, 
in the Bengal Presidency. 


(a) Construction of Settling Tanks, Filter Beds, 
Elevated Reservoirs, Supplying and Laying 
Pipes, &&., &. 


(b) Supplying Pumping Engines. This Tender 
must be accompanied by drawings and 
specifications of the engines and pumps, 
and the makers’ names must be given. 
There will be no objection to the name of 
more than one maker being mentioned. 


Blank Schedules of Rates, Forms of Tender, and 
Contract Quantities and Specifications of Work can be 
obtained from the Office of the Engineer to the 
Sanitary Board, Bengal, Writers’ Buildings, Calcutta, 
or from Messrs. GrinpLay & Co., 55, Parliament Street, 
London, on any day between the hours of Twelve 
and Two p.m., where all plans and drawings con- 
nected with the works may be seen. A fee of Ten 
Shillings, which will not be returned, will be charged 
for each set of copies of the above-mentioned docu- 
ments. 

All Tenders must be in Ru 

Tenders must be cubsaitted to. the Engineer to the 
ae Bengal, Writers’ Buildings, Calcutta, 
before Twelve Noon of the 23rd July, 1894, and must 
be accompanied by Ru 2000 in currency notes as 
earnest money, which will be returned in the event of 
the Tender not being accepted. Covers containing 
the Tenders should be sealed and superscribed 
“Tender for Howrah Waterworks.” 

Tenders will be opened by the Engineer to the 
Sanitary Board in the presence of the Chairman and 
Vice-Chairman of the Howrah Municipality, at the 
Municipal Office, Howrah, on the 24th July, 1894, at 
Twelve Noon, when those who have submitted Tenders 
may be present. 

The Municipality does not bind itself to accept the 
lowest or any Tender. F5 


+3 








A. E. SILK, 
Engineer, Sanitary Board, Bengal. 





DISUSED PUMPING STATION. 
FOR SALE BY TENDER. 


The WATER WORKS COMMITTEE of the HULL 
CORPORATION invite 


[lenders for the Purchase of 


the LAND, BUILDINGS, WELLS, BORES, 
PUMPS, ENGINES, BOILERS, PLANT and WORKS, 
until recently the property, and used as the Pumping 
Station of the Newington Water Company, Limited. 

The Land is Freehold, and contains 7378 square 
yards or thereabouts, and has a frontage to the Albert 
Avenue of 280 ft. 6 in., or thereabouts. 

The Property is suitable for any Manufactory or 
Business where a large quantity of water is required, 
the Wells and Bores are in good order, and are capable 
of supplying several hundred thousand gallons of 
water per day, the average daily supply of water 
from these works prior to their transfer to the 
Corporation of Hull in 1893, being about 900,000 
gallons. 

The Property is also suitable for building purposes. 

Particulars, with Conditions of Sale, Plans and 
Lithographic View of the Property may be obtained 
from the undersigned. 

The Property can be inspected on application to the 
Water Works Engineer, Town Hall, Hull. 

Sealed Tenders, stating the amount offered, to be 
delivered at my Office on or before Friday, the 20th 
day of July, 1894, at Ten o’clock a.m., addressed to 
the Chairman of the Water Works Committee, and 
marked ‘‘ Tender for Pumping Station.” 

The Corporation do not bind themselves to accept 
the highest or any Tender. 

R. HILL DAWE, Town Clerk. 

Town Hall, Hull, 21st June, 1894. F 26 





SUPPLY OF STEAM FIRE ENGINES. 
THE LONDON COUNTY COUNCIL invites 


enders for the Supply of 
some LAND STEAM FIRE ENGINES for the 
Fire Brigade. 

Copies of the Forms of Tender and Contract may be 
obtained on application to the Clerk of the Council, 
at the County Hall, Spring Gardens, S.W. 

Tenders must be on the printed Form and be 
enclosed in sealed envelopes endorsed ‘‘ Tender for 
Fire Engines,” and be delivered at the County Hall 
not later than Ten o’clock a.m., on Tuesday, the 17th 
of July, 1894. No Tender will be received after that 
time 

The printed Form of Tender must not be altered, 
and the schedules of rates of wages and hours of 
labour annexed thereto, must be fully filled up before 
the Tenders are delivered. Tenderers must attach to 
their Tenders a Specification of the engines they 
propose to supply. 

The Contractors will be bound by the Contract to 
pay all workmen employed by them such rates of 
wages or scale of remuneration and to observe such 
hours of labour as at the dates of the Tenders are 
recognised as fair by the several Trades Unions of the 
districts where the work is to be done, and such rates 
of wages, scale of remuneration and hours of labour 
will be inserted in and form part of the Contract by 
way of Schedule. 

The Council will not accept the Tender of any 
person or firm who shall on any previous occasion 
have withdrawn a Tender after the same has been 


+ha 


for w 1 were satis- 





opened, unless the 
factory to the Council. 
The Council does not bind itself to accept the lowest 


or any Tender. 
H. DE LA HOOKE, 
Spring Gardens, 8.W., Clerk of the ne 


27th June, 1894. 





HULL CORPORATION. 
EAST DISTRICT DRAINAGE PUMPING STATION. 
TO ENGINEERS AND OTHERS. 


The Corporation are prepared to receive 
esigns and Tenders for 


PUMPING MACHINERY, capable of pumping 
a maximum of 1,800,000 gallons of sewage per hour, 
against a lift varying with the tide from nil to 22 ft. 

The Corporation will consider Designs and Tenders 
providing as a motive power either steam or producer 
gas. A guarantee as to fuel consumption will be 
required. 

Copies of Specéfication, Forms of Tender, and other 
particulars may be obtained of the undersigned on 
and after Monday, June 25th, on payment of £2, 
which will be returned on receipt of a bona side 
Tender. Cheques and Postal Orders should be made 
payable to T. G. Mitngr, Esq., Borough Treasurer. 

Tenders, endorsed ‘Tender for Pumping Ma- 
chinery,’’ are to be addressed to the Chairman of the 
Works Committee, and delivered at the Town Clerk’s 
Office, before Noon on Tuesday, 31st July, 1894. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. ; 

By Order, 
A. E. WHITE, 
Borough Engineer. 
Town Hall, Hull, 18th June, 1894. Fil 


be Sold by Private Tender, 


oO 

rT pursuant to an order of Mr. Justice Norrs, 
made in an Action (Daweon v. The Highgate Tram- 
ways, Limited, 1893, D 2835), the UNDERTAKING of 
THE HIGHGATE & HAMPSTEAD CABLE TRAM- 
WAYS, LimitEp, authorised by The Highgate Hill 
Tramways Order, 1882, and the Tramways Orders 
Confirmation (No. 2) Act, 1882, and consisting of 
Cable Tramways in Highgate Hill and High Street, 
Highgate, with Leasehold Premises, Nos, 6 and 8, High 
Street, Highgate, consisting of a Messuage, with 
Ottices, —_ Shed, Engine and Boiler House and 
Chimney Shaft, with Yard and Appurtenances ; to- 
gether with the Plant, Cars and Materials in or about 
the Premises, and used in or about the working of the 
Tramways. 

Tenders are to be sent in a sealed cover to ALFRED 
RAWLinson, Evqg., Chief Clerk, Mr. Justice Nortn’s 
Chambers, Royal Courts of Justice, Strand, London, 
not later than the 9th day of July, 1894. 

Particulars and Conditions of Sale and Forms of 
Tender may be obtained, gratis, of Messrs. Soamgs, 
Epwarps & Jones, Solicitors, at 58, Lincoln’s Inn 
Fields, W.C. ; Messrs. AsuursT, Morris, Crisp & Co., 
Solicitors, at 17, Throgmorton Avenue, £.C. ; and of 
Messrs. WiLLIAm Wgxs & Co., Solicitors, at 181, Strand, 





0. 

The Premises may be viewed and approximate 
Catalogues of the Plant obtained on application to 
the said Messrs. Soames, Eowarps & JONEs. 

Dated this 9th day of June, 1894. E 952 

ALFRED RAWLINSON, Chief Clerk. 





[lenders Wanted for the 


SUPPLY OF:— 
1750 — GONNE 
’ ECTING PA 
for. the State Railways in Denmark. -—, 
‘or Conditions apply by letter to COMPTOI 
STAATSBAHNANLAGEN, Reventlowsgade poy Reta 


hagen. 
DER OBERINGENI 
Copenhagen, 15th June, 1894. os 





COUNTY BOROUGH OF SALFORD, 
GAS DEPARTMENT. 


The Gas Committee are prepared to receive 


! | Yenders for the Construction 
of a RAILWAY VIADUCT at their Liv, 
Street Works. a 

The Drawings may be seen and a Copy of Specifica- 
tion obtained (on payment of the sum of £2 2s., which 
will be returned on receipt of a bona fide Tender), on 
application to the Gas Engineer, Gas Offices, Bloom 
Street, Salford. 

Sealed Tenders, endorsed ‘Tender for Viaduct,” 
addressed to the Chairman of the Gas Committee, to 
be delivered to me not later than Five p.m. on Thurs- 
day, the 12th July. 

By Order, 
SAML. BROWN, Town Clerk. 

Town Hall, Salford, 27th June, 1894. F 





il Engines.—Gas Engines, 
Expert WISHES to MEET with a good sound 

FIRM of ENGINEERS, with home and foreign con. 
nection, with a view to design for them and superin- 
tend the construction of oil engines or gas engines, 
Communications (strictly confidential) to state ap. 
proximate salary and terms which would he given toa 
thoroughly good man.— Address, F 29, Offices of Enat- 
NEERING. F 29 








APPOINTMENTS OPEN. 
STAFFORDSHIRE COUNTY COUNCIL. 
TECHNICAL INSTRUCTION COMMITTEE. 





The Staffordshire Technical Instruction Committee 
are prepared to 


A Ppoint a Lecturer in Metal- 


LURGY, who must be a Specialist in Iron and 

Steel Manufacture, and must have had previous 
experience in Laboratory Teaching. He will be 
required to devote his whole time to the work, to 
lecture at various towns in South Staffordshire and 
also to conduct practical classes at a proposed central 
laboratory. Stipend, £250 per annum. 

Applications, accompanied by not more than four 
testimonials, should be sent to the undersigned not 
later than July 14th, 1894. 

For further particulars address 

THOMAS TURNER, 
Director of Technical Instruction. 
County Offices, Stafford, 18th June, 1894. E 


W anted, an Engineer; must 


have a thoroughly scientific education 
(Whitworth Scholar preferred), combined with literary 
ability, good practical experience of modern steam 
engines of the highest class, and of steam plant 
generally. Commencing salary, £200 per annum; 
age not to exceed 35. 
Addrers, giving particulars, age, experience, &c., 
BOX 8, care of B. WHE&LER, 4, Pall Mall, re 








anted, an Inspector or 


CLERK of WORKS on the construction of 
a small reservoir ; he must be competent to take levels 
and set out and measure up work ; one who has had 
some experience of water works construction generally, 
particularly of concrete, preferred. Salary, £3a week. 
Probable duration of engagement about 12 months.— 
ny Ee stating experience, &c., to be forwarded 
to H. FRANCIS, Engineer, Water Works, —— 


W anted, a Thoroughly Com- 
P 


etent DRAUGHTSMAN, experienced in 
bridge roofing and iron structures generally ; appli- 
cants must be competent to calculate stresses and 
have had at least seven years’ experience in a con- 
tractor’s yard ; age not to exceed 40.—State full par- 
ticulars of past experience and salary required to 
MANAGER, Civit Enaingxrine Dept., THE THAMES 
Iron Works & Suipsuipine Co., Blackwall, E. F 73 








German Firm of Engineers 
REQUIRES a COMPETENT 
DRAUGHTSMAN, 
with experience in designing and in the manufacture 
of —_— Crushing Mills and Weston’s Centri- 

fugals. 

Applications, stating experience and the salary 
required, accompanied by copies of testimonials, to 
be addressed to SUGAR KNGINEER, care of RUDOLF 
Mossz, Magdeburg, Germany. E 967 


Proreman of Engine Fitters.— 


WANTED, by a Firm of Engineers doing high- 
class marine engine work, a Competent Outside FORE- 
MAN.—Address, stating age, experience, references 
and salary required, F 52, Offices of ENGINEERING. F 52 


Egine Fitter and Turner.— 


Working FOREMAN WANTED over about 
25 men and boys ; one experienced in engine building 
and gearing, also used to decimal measurements.— 
Reply, by letter, stating age, previous experience and 
salary required, to F 53, Offices of ENGINEBRING. F 53 


anted, Agents in Principal 
Towns, calling upon Engineers, Architects 

and Shipowners, to Represent Firm of Engineer+.— 
Write, stating terms, &c., to AGENT, W. PorTsots 
and Co., Glasgow. F 63 


Hypgineering Pupil.— Vacancy 
with Firm (Government Contractors) manu- 
facturing latest types of machinery, oil and gas 
engines, &c.; moderate premium,—Addrese, E = 
Offices of ENGINEERING. E75 
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SITUATIONS WANTED. 
Ty Engineering Firms Wish- 


ing to take up Electrical Work.—A Gentleman, 
at present having the Works Management of leading 
Electrical and Mechanical Engineering Business is 
OPEN to NEGOTIATE with a high-class firm of 
engineers desirous of taking up heavy electrical work. 
Only those of good standing and who are prepared to 
thoroughly develop this branch on latest modern 
principles need correspond.—Address, F 40, Offices of 
ENGINESRING. F 40 


\ i Torks Manager.—An Engi- 

NEER shortly OPEN to RE-ENGAGEMENT ; 
of large experience in high-class work ; energetic and 
of good address ; highest references.—Address, F 56, 
Offices of ENGINERBRING. F 56 














ngagement Required as 
CONFIDENTIAL ASSISTANT to Civil or 
Mechanical Engineer, or in similar position of trust. 
Advertiser has had 10 years’ experience in a first-class 
engineering house ; thorough shorthand writer and 
typist, with scientifi d ial knowledge ; 
German and French ; good mathematician.—Address, 
E 782, Offices of ENGINEERING. E78 


Wanted, by Gentleman with 


commercial training and thorough practical 
knowledge in the manufacture of Pumps, plumbers’ 
brass work and steam fittings, RE-ENGAGEMENT as 
Works Manager or other appointment at home or 
abroad.—Address, F 28, Offices of ENGINRERING. F 28 


A ssistant Works Manager, 

experienced in colliery and mining plant, 
hydraulic machinery and staticnary engines, RE- 
QUIRES SITUATION ; excellent references.—Ad- 
dress, F 57, Offices of ENGINEERING. F 57 


Wanted, Re- Engagement 














2 | CLARK, M. Inst. C.E. 68. 6d. 


CROSBY LOCKWOOD & SON. 


WEALE’S TECHNICAL AND SCIENTIFIC SERIES 


(Selections from List of 300 Volumes.) 





[2nd and Engineering Sur- 


VEYING. By T. BAKER and Protessor J. R. 
2s. 


YOUNG. 
anitary Work in the 


SMALLER TOWNS AND IN VILLAGES. By 
C.SLAGG. Third edition, enlarged. 3s. 


Gas Works and the Manu- 


FACTURE OF COAL GAS. By S. HUGHES. 
Eighth edition. Revised by WM. RICHARDS. 5s. 6d. 
Pioneer Engineering. By 
EDWD. DOBSON, A. Inst. C.E. 4s. 6d. 
Civil Engineering. By H. 


LAW, M. Inst. C.E. Seventh edition, by D. K. 


Roads and Streets. By H. 


LAW. Enlarged by D. K. CLARK. 4s. 6d. 


Drainage of Lands, Towns 


AND BUILDINGS. Py G. D. DEMPSEY. Re- 
written by D. K. CLARK. 4s. 6d. 


Engineering Drawing. 
JOHN —_— Seventh edition. 


With 350 
Illustrations. 


[ron Bridges of Moderate 


SPAN. By W. H. PENDRED. Second edition. 2s. 


team and Machinery Ma- 


NAGEMENT. By M. POWIS BALE, A.M. Inst. 
C.E. 2s. 6d. 


[,ocomotive Engine Driving. 
By M. REYNOLDS. Ninth edition. 3s. 6d. 


Stationary Engine Driving. 
By M. REYNOLDS. Fourth edition. 3s. 6d. 
Coal and Coal Mining. By 


the late Sir W. W. SMYTH, F.R.8. Seventh 
edition. 3s. 6d. 


Metallurgy of Iron. By H. 


BAUERMAN, F.G.S. Sixth edition, enlarged. 


5s. 
Wfensurationand Measuring. 
By T. BAKER. New Edition, by E. NUGENT. 


1s. 6d. 
The Slide Rule and How to 
USE IT. By CHAS. HOARE, C.E. Sixth 
edition. 2s.'6d. 








COMPLETE CATALOGUE, including WEALE’S RUDIMENTARY SERIES, Post Freeon application, 





F 68 
SON, 7, Stationers’ Hall Court, E.C. 








abroad, as Engineer of Works, Cont 
Engineer, or other responsible position; large ex- 
perience railway construction abroad; highest re- 
ferences.—Address, 8. L. C.,11, PolletStreet, Guernsey, 
English Channel. F 23 


Lonpon: CROSBY LOCKWOOD & 
Good Locomotive Engineer 
is DESIROUS of a SITUATION ; colliery, 


t ’ or other works ; well upin repairs ; drive 


oh 





Disengaged. — An Engineer 
of 16 years’ experience with leading firms, is 
DESIROUS of Permanent SITUATION of TRUST; 
high-class engine, millwork and electric light.—Ad- 
dress, E 946, Offices of ENGINEBRING. E 946 


Dyraughtsman Seeks Re-En- 


GAGEMENT ; six years in drawing office of 
first-class marine firm; served time in shops and 
some experience at sea ; special gift for sketching and 
perspective views in design of any class of engine 
work.—Address, D., 25, Park Hill, Clapham, —, ~ 


[r2ughtsman (27) Desires Re- 


ENGAGEMENT. Six years’ Admiralty work, 
drawing office experience, two and half years of which 
a senior with leading firm. Testimonials good.— 
Address, F 22, Offices of ENGINEERING. F 22 


D)raughtsman (23) Seeks Re- 


ENGAGEMENT ; shops and office experience 
with leading firm of engineers, hydraulic machinery, 
gas and oil engines, and general engineering ; can 
commence at once; excellent testimonials.—Address, 
F 61, Offices of ENGINEERING. Fé6l 


perienced Mechanical 


x 
E Draughtsman DESIRES WORK at any office 
or own place; patent drawings prepared; terms 
moderate; would accept permanent engagement.— 
M., 27, Park Road, North Acton, W F 27 


‘Wanted, by Young Mech. 


Engineer, RE-ENGAGEMENT as Draughteman 

















if required ; age 29 ; good references.—Address, F 33, 
Offices of ENGINBRRING. F 33 


cottish Agency and Show- 
room.—Firm in Glasgow, with central Showroom 
and well-established connection, is OPEN to TREAT 
with first-class firm; highest references. — Address, 
ENERGY, Royal Exchange, Glasgow. 704 





A s Foreman Engineer, accus- 


tomed to inventions, making duplicate plant, 
superintending workpeople, and can adapt himself to 
any class of work ; 23 years’ experience ; highest re- 
ferences; age 39.— Address, J. B., South Holme, 
Liversedge. F 42 








PARTNERSHIPS. 


Partnerships.— Gentle men 

(practical engineers) desirous of entering esta- 
blished Engineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous bona 
fide establishments open to admit such. References 
are given and required.—WHEATLEY KIRK, PRICE 
and GOULTY, 49, QueenVictoria Street, London, E.0.; 
and Albert 

ineerin 


Square, Manchester. 2 
EK Firms of Good 

EPUTE, open to admit partners or desirous 
of selling outright, are requested to communicate with 
the undersigned, who have numbers of clients nD 
for such.—_W HEATLEY KIRK, PRICE & GOULTY, 
49, Queen Victoria Street, London, E.0.; and Albert 
Square, Manchester. 465 


heatley Kirk, Price and 

GOULTY (Established 1850), MECHANICAL 

and ELECTRICAL VALUERS, AUCTIONEERS, and 

ARBITRATORS, Albert Chambers, Albert Sq., Man- 

chester; and 49, Queen Victoria Street, London, E.O. 
Telegraphic Addresses : 

Manchester Office, Inpicator. London Office. Iepicns, 














or Assistant Manager, at home or abroad ; p 
experience in hydraulic and general engineering.— 
Address, C. A. S., care of Messrs. GiLkgs & Co., — 

5 


PD ughtsman, 19 years with 
civil engineer, OPEN to MAKE DRAWINGS 
and TRACINGS at any office, or at home, by time or 
contract.—J., 12, Lindore Koad, Battersea Rise. F 44 


echanical Engineer in First- 


class firm of engineers (marine) DESIRES EN- 
GAGEMENT ; has thorough workshop experience; 
moderate salary; excellent references. — Address, 
F 64, Offices of ENGINEBRING. F 64 


Mechanical Engineer, with 


commercial experience, &c., at home and 
colonies, DESIRES ENGAGEMENT; references; 
salary moderate.—Address, F 16, Offices of —. 
ING. 16 


A Young Engineer (2543), g00d 
practical and theoretical experience, SEEKS 
EMPLOYMENT as Assistant or other position of trust ; 
has good connections on the continent and speaks 
French and Gerinan fluently; good references and 
testimonials.—Address, F 71, Offices of ENGINEERING. 

















y2gineer and Millwright 
- (age 33) SEEKS SITUATION at home orabroad 


a3 erector or otherwise; accustomed to saw mili 
machinery ; knowledge of drawing; good 


Partner Required for the 


Purchase of Goodwill of a very prosperous, 
long established Machinery Export Busi ; principal 
retiring.—Address, EXPORT, care of Daviss & Co., 
Advertising Agents, Finch Lane, Cornhill. F9 


"T Yo Engineers. — Wanted, a 

PARTNER in an established small Engineer- 
ing Business at Hull; capital required about £250.— 
For further particulars address, E 925, Offices of 
ENGINEERING. F 925 


A Young Gentleman (Engi- 


neer with some capital) WISHES to MEET with 
a similar but older ENGINEER, possessing chiefly com- 
mercial abilities, to set up a Partnership Business as 
Contractors for a new successful process. —Only gentle- 
men possessing the above qualifications are requested 
to communicate to F 6, Offices of ENGINERRING. F6 


A Mechanical Engineer, of 


extensive experience and high standing, DE- 
SIRES to MEET a CAPITALIST with a view to 
establishing a General Mechanical Engineering Busi- 
ness, or to join an already established firm, to engage 
in such work, and with the immediate object of 
placing on the market a new Patent Oil Engine, of 
great simplicity of construction and principle, absence 
of all danger, having no external ignition tube or 
flame, standing satisfactory working teste.—Address, 

. W., Engineering Record Office, 92, Fleet Street, 
London. F 46 

















—Address, F 60, Offices of ENGINEERING. F 60 


hemist (French) Desires 


SITUATION in Metallurgical or Technical 
Works; three languages; several years’ practice in 
metallurgy ; highest references. — Address, KIEN AST, 
care of LANDAUER, 36, Fenchurch Street, E.0. KE 924 


Active, Keliable Englishman 


(38), good address, experienced in locomotive, 
wining and general engineering at home and abroad, 
three languages, quick draughtsman, good references, 
WANTS Trustworthy POSITION.—Write, E. G, A., 
WILLING’s, 168, Piccadilly, W. F 49 


Wanted, Situation in London 


: as Clerk ; upwards of six years’ experience 
in large iron rolling mills; sufficient reason given for 
leaving present employment. —BATCHELOR, Coseley, 
Bilston. F 43 











To Engineers with Capital.— 

WANTED, a Thoroughly Capable ENGINEER, 
able to invest £5000 in an Ironfounding and General 
Engineering Concern in Scotland, and to undertake 
the Management of the Works.—Address, with full 
particulars as to qualification, &c., No. 113, Kerra 
and Co., Advertising Agents, Edinburgh. F 24 





WANTED, &c. 


anted, Good Second-hand 


Compound Non-condensing STATIONARY 
ENGINE, to indicate about 60 HP. Send sizes and 
full a. with age and maker’s name, where it 
can be inspected, together with price delivered.— 
Address, SECRETARY, Tuames Iron Works & Suir- 








BUILDING Co., Ltp., Orchard Yard, Blackwall, — 
47 





AGENCIES FOR UNITED STATES OF AMERICA. 


TO MANUFACTURERS AND PATENTEES. 


A New York House, having 
influential ti with Rail 
panies in U.S. A., is DESIROUS of 
NEGOTIATING SOLE AGENCIES 
for Special Goods and Appliances used in railroad 
work. 
Address, care of 4, Little George Street, West- 


minster. 
A Belgian Firm, having ex- 
tensive relations on the Continent, and dis- 
ing of large premises, with power and show rooins, 
s DISPOSED to UNDERTAKE the AGENCY for a 
first-class English house.— Apply, X, Y., Brussels 
Centre. E 848 


peciality. — Wanted, an 
ENGINEERING FIRM in London or neighbour- 
hood, to Manufacture a Speciality already well intro- 
duced; must be able to test by steam to 200 lb.— 
Apply by letter, to TEST, care of Messrs. Dracon’s, 
Leadenhall Street, E.C. F 67 


Wanted, a 6 in. to 9 in. 


SHAPING MACHINE, New or Second-hand. 
—Price and particulars to ALFRED WEBB, Ulster 
Metal Works, Belfast. F3 


Wanted, at Once, a Second- 


hand STEAM LOCOMOTIVE CRANE, by a 
good maker, capable of lifting 4 to 5 tons with safety ; 
must be in thoroughly good condition and working 
order.—State lowest terms and where it can be seen 
to the MANAGER, Civit Eneineerine Dept., THE 
THamMEs IRon Works & Suirsvuipine Co., a E. 

72 


d Com- 





E 992 

















+ 2 c 
4 Engineers.—A_ Practical 

Engineer DESIRES to PURCHASE a Small 
Well-established BUSINESS in the Eastern Counties, 
or would not object to a Partnership in a sound con- 
cern.—Apply, with particulars, to H. P. GOULD, 
Chartered Accountant, King Street, Norwich. F 26 


= =~ < 
Vi echanical Flying Machine. 
Advertiser, a Member of the Aeronautical 

Society of Great Britain, is DESIROUS of COMMUNI- 
CATING with a good Firm of Engineers with a view 
to the further development and manufacture of a 
novelty of this character; can be produced at the 
price of a safety bicycle ; specification, drawings and 
working model.—Address, F 59, Offices of ees 
Isa. 59 





PUBLICATIONS, 
TO ALL INTERESTED IN PATENTS. 











leanings from the Patent 
LAWS OF ALL COUNTRIES, 
By W. LLOYD WISE, J.P., C.C., F.R.G.S., Fellow 
of the Chartered Institute of Patent Agents, are now 
appearing in Work, published Weekly, 
Price One Penny. 
CASSELL & COMPANY, Limrtsp, London; 
And Sold by all Newsagents. 


“P atents for Inventions 
AND HOW TO PROCURE THEM.” 

By G. G. M. HARDINGHAM, Mem, Inst. M.E., Assoc. 
Mem. Inst. C.E., Fel. Chart. Inst. Patent Agents. 
London: CROSBY LOCKWOOD & SON. 

Cloth, price 1s. 6d. post free. 119 


9749 








FOR SALE. 


Patent Direct-acting Steam 
PILE DRIVERS, all sizes in stock or 

—Apply, SOUTHGATE ENGINEERING COMPANY, 
Luurrep, New Southgate; or 172, Fenchurch Street, 
London. 522 


or Sale, Complete Set of 


Pneumatic Cylinder SINKING PLANT, including 
air compressor, air locks, &c., fitted for 6 ft. to7 ft. 
evlinders.—PALMER, Contractor, Neath. F 74 


Fer Sale, Second-hand 


Hydraulic RIVETER, 40 tons pressure, 54 in. 
gap; also new }? Punching, Shearing and Angle- 
cutting Machine, gaps 26 in. and 24 in,—SMITH 
BROTHERS, Engineers, Glasgow. E 873 


Fr Sale, Vertical Log Saw 


FRAME, driven from above, to cut logs 24 in. 
square; also Circular Saw TABLE, with long travel- 
ling cast-iron top.—SMITH BROTHERS, Engineers, 
Glasgow. F 34 


er Sale.—Birmingham Com- 


PRESSED AIR CO.’S PLANT for immediate 
DISPOSAL, subject to being unsold. Three Seta 
Triple-expansion Air Compressing Engines, 20 in., 
30 in., 49 in. steam cylinders, with six 26 in. air com- 
pressing cylinders to each set, by Fowler, of Leeds; 
approximate weight about 100 tons per set. 

ffere will be received for the whole or part, at 
once, as they are now being dismantled, and can be 
seen on the premises at Artillery Street, Garrison 
Lane, or from HUNT & MITTON, Oozells Street North, 
Birmingham. 720 


Splendid Dynamometer ‘Test- 


ING PLANT (complete and ready for working) 
FOR SALE, cheap; in excellent condition ; will test 
up to ¢0 HP.; suitable for testing shafting, gas 
engines, clutches, &c.—Apply, MOUNTAIN, 61, Albion 
Street, Leeds. E 9 


Surplus Stock of Horizontal 


and Vertical STEAM ENGINES to be SOLD 
CHEAP ; cylinders from 14 in. to 4} in. bore.—Send 
for list of prices and particulars to HENRY LANCE- 
LEY & SON, Engineers, Chester. 


wo Vertical Compound Non- 


CONDENSING ENGINES, 11 in. and 18 in. by 
12 in., hand expansion gear, 200 revs., rope flywheel, 
by Benjamin Goodfellow of Hyde ; £240 each.—Apply, 
BRUSH ELECTRICAL ENGINEERING CO., Lp., 49, 
Queen Victoria Street, E.C. E 982 


Te be Sold by Valuation, 


Special ENGINEERING PLANT, complete with 
Stock, &c., together with British Patent Rights of an 
Invention, inexpensive to manufacture, which hae 
secured the highest award at the recent World’s Fair, 
Chicago. Factory, centrally situated in Leeds, may 
be continued on lease at low rental. Splendid oppor- 
tunity for small capitalist to secure for about £1000 
a thoroughly protected monopoly, which will com- 
mand a successful future. Fullest investigations 
invited.—Address, F 41, Offices of Encisegrine. F 41 


A [ternating Current Electro- 


Motor PATENT RIGHTS for SALE—French, 
Belgian, American, and other Countries. A proved 
success, and commercially saleable.—Full particulars, 
HENRY F. JOEL & CO., 31, Wilson Street, Finsbury 
Square, London, E.C. F 62 


Dredger for Sale, in First- 


rate working order; capable of raising about 

1000 tons per day from a depth of 19 ft. at very small 
cost ; shoots deliver on either side; now at work in 
English port; immediate delivery ean be given; 
price moderate. — Address, D 604, Offices of Enot- 
D 604 









































NEBRING. 


tis Worth Your While to Buy 


your LUBRICANTS direct, pure hydro-carbon, 
largest sale in the World. Engine Oil, 11}d. ; Cylinder 
Oil, 11}d.; Machinery Oil, 11}d.; Bench Oil, 94d. ; 
Gas Engine Oil, 1s. 6d. ; and Dynamo Oil, 1s. 6d. pe’ 
gallon; in 40 gallon barrels; carriage id.—KE- 
LIASCE LUBRICATING OIL COMPANY, 19 & 20, 
Water Lane, Great Tower Street, London, E.0. 625 


100 peak 


Machine Tools, comprising 
Lathes, Drills, Planers, Shapers, Engines, 
Steam Hammers, &c., no 
KEIGHLEY ENGINEERING CO., Halifax. 


30,500 ft. of W bee! (Fears 











609 
WOOD AND METAL, MACHINE OUT, 
SUPPLIED BY 


Fo Wa, 9751 
Patrsry Magsr & Wuent Curran, HUDDERSFIELD. 
Patent Machine-made CORNER PIECES and CORE 
BOXES, effecting a great saving in Pattern & Moulding 
Shops. Telegrams: “Guanine.” Write for Liste. 


ocomotive Tank Engines 
always in stock or progress.—H WELL, 
CLARKE ® O0., Railwa Foundry, Leeds, Sole Makers 
of ‘RODGERS’ PULLEYS” (Registered). Entirel: 
Wrought Iron. See Tilus. Advt., pace 55. Od 64 





‘T Yank Locomotives, 4 or 6 

wheels coupled. Specification and workman- 
ship equal to Main Line Bota ee R. & W. 
HAWTHORN, LESLIE & CO., Ltd., eers, New- 
castle.on-Tyne. See Advt., last week, page 567. 462 


L poomotive Tank Engines for 
Main Line Traffic, Short Line, lieriea, Con- 
tractors, Iron Works, Manufactories, &c., from a 
superior specification, equal to their first-class Railway 
Engines and specially adapted to sharp curves and 
heavy gradiente, may always be had at short notice 
trom Mesers. BLACK HAWTHORN & OO., Limited, 
Locomotive, Marine, and Stationary Engine Works, 
Gateshead-on-Tyne. Od. 1524 








For Continuation of Small 
Advertisements see Pages 4 
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The First, Original and Genuine 


PATENT 


SPHINCTER GRIP 
ARMOURED HOSE 


Of Flexible India Rubber, Armoured with Patent 
Non-Corrosive Spring Stee! Wire. 


“HERCULES” BRAND, Reco. 


Manufacturing, Industrial and all Purposes, 


IN USE NOW FOR UPWARDS OF TEN YEARS. 


UNIVERSALLY ADOPTED 
In preference to all other kinds of Hose. 
BY THE 
British, Indian and Colonial Governments, 
the Admi ralty, War Office, India Office, &c. 
London & North Western and Great Western 
Railways, &c., &c., &c. 


CASTINGS, FORGINGS, STAMPINGS, ROLLED BARS, ANGLES, TEES, SHEETS, WIRE, TUBES, &. 


Works: 29, Pomeroy Street, London, S.E. 


DELTA METAL. : 


Tough as Wrought Iron. Stronger than Steel. No Corrosion. Colour of Gold. 


THE DELTA METAL CO., Ltd. 41 


City Office: 110, Cannon Street, E.C. 








BEDFORD ENGINEERING ce 
BEDTOR RD 


MAKER 
SELE SE USTAINING TRAVELLERS E 
CRANES ETc & 


ELECTRIC ORANES. 


Le bt) str 


ENQUIRIES SOLICITED. 








Sir W. Armstrong, Mitchell & Co., 
Vaughan & Co., &c., &c., &e 

The Cities of London, Liverpool, Manchester, 

c., &c. 

The Mersey Docks and Harbour Board, the 
Clyde Trustees, &c., &c., &c. 

The Ebbw Vale Steel, Iron and Coal Co., 

Bass & Co., Guinness & Co,, &c., &c. 


Bolckow 


Registered Trade Mark. 
Durability of Steel with Flexibility of India Rubber, 
Warranted and Guaranteed. Practically Indestructible. 
OVER 25,000 CUSTOMERS. 


Nearly 10 Millions of feet in actual use. 
Over-10 First Prize Medals & Highest Awards. 


At Leading ea eee Paris, Antwerp, Birmingham, 








Has successfully withstood the vol of time and hosts of imitators. 
Its merits have brought it gigantic success. 
The *‘Hercules” Sphincter Hose is the original and most de- 
servedly popular of the present day. Specially manufactured for 
any and every purpose, for use with steam, water, gas, air, oils, 
acids, suction, hydraulics, &c. References to users in any part of 
the world. 
Indent for and specify when ordering—‘‘ Hercules " Brand. 
Ful! Particulars and Price Lists and Samples, post tree. 





Original and Sole Manufacturers, 


F. REDDAWAY & CO., Ltd. 


INCORPORATING THE 


SPHINCTER HOSE AND ENGINEERING CO., LD. 
Head Office & Works: PENDLETON, MANCHESTER. 


Address all letters—‘‘SPHINCTBR DEPARTMENT.” 


The LARGEST MAKERS of HOSE in the WORLD. 
BEWARE OF WORTHLESS IMITATIONS. 


See that every length is stamped with the nome 4 
the Company and the word “‘ Hercules.” 597 


Onlers executed same day as received. All Hoses have sealed 
ends, and guaranteed to pass the severe British Government tests. 


THOUSANDS OF UNSOLICITED TESTIMONIALS. 


CONDENSERS 


Our Speciality. 


BJECTOR 


WAN | EVAPORATIVE 











APPLICABLE WHERE WATER 18 SCARCE. 
Evaporative Condensers guaranteed to 


use less water altegether than 
with a non-condensing engine. 


T. 'LEDWARD & CO., 





MUSGRAVE BROS. 


CROWN POINT FOUNDRY, LEEDS. 
ARE MANUFACTURERS OF THE LATEST AND MOST IMPROVED 


HYDRAULIC PUMPS, 
ACCUMULATORS, 
SRIVETTERS,PRESSES, VALVES 


&C,&C 


f) 








THE 


PATENT AGENTS. 


llison B % tent 
[tanta Stent Agents 


Lane, Holborn, London, W.0. British, 
Colonia and },and Foreign Pa — obtained. oe 
e Marks registered. 


atents.—E. P. Fi 


and SON, Fel. Chartered Inst, Patent nte,, 
19, Southampton Buildings, Chancery Lane, Wf 
All business lating to British and} Foreign Patents, 
Designs and Trad ks transacted on moderate 
terms. Pamphlet and general advice gratis, 
‘el **Epa, London.” 
ESTABLISHED EIGHTEBN YBARB, 


rewer and Son, 

CHARTERED PATENT AGENTS. Esr. 1844. 

CHANCERY LANE, LONDON, 
And 30, East Parapg, LEEDS. 508 


atents, Designs and Trade- 

RES, ‘m all a at_ moderate charges, 
PROVISIONAL, PROTECTION FROM £3 8s. COM- 
PLETE PATENT FOR rouR. YEARS FROM £9 9s, 
A Chart of 187 mechanical ey my free 1s, 
Circular of information gratis.—H & MILLS, 
Patent Agents, Est. 1866, 23, ctcomtn Buildings, 
Chancery Lane, London, W. ©. Telephone 2820, 325 


Pp Jensen, Chartered Patent 


e AGENT, M. Inst. M.E., twenty-seven years’ 
experience in securing British, Colonial and Foreign 
Patents, Trade Marks and Designs. Full particulars 
on application.—Office for Patents, JENSEN & SON, 
77, Chancery Lane, London, W.C. 504 


Telegram Address, “a London.” Telephone 


Phillips and Leigh (Henry 


HarineTon Leiau, Assoc. M.I.C.E., Fel. In. P.A.) 
22, Ppa eee. Buildings, Ohancery Lane, London, 


ake Marks and Designs in all Countries. 721 


[the New Patent Law.—To 


Inventors. GENERAL PATENT OFFICE. 
Established 1880. G. F. REDFERN & OO., 4, South 
Street, Finsbury, E.C. — Protection, — 
French Patent, £8. Belgian, £4 roular gra 
Telephone No. 169. Regis. Telegraphic Adiren: 
**Invention, London.” 








Od 585 























NITED ASBESTOS 


COMPANY, LIMITED, 


DOCK HOUSE, 


BILLITER STREET, LONDON, E.C. 
8055 





Patent Office, Glasgow. Ww. 


R. M. THOMSON & CO., 96, Buchanan Street. 
The INVENTOR’S = a complete Handbook on 
—* Designs, and Trade Marks, may be = 
gratis. 


atents. — Messrs. Vaughan 


and SON, British, Foreign, and oncal Patent 
Agents, 57, Chancery Lane, W.C., transact every 

description ‘of business connected with Letters Patent 
for Inventions. ‘A Guide to Inventors” free boy 
Established 1853. 607 











Pioneers of the Asbestos Trade. 


COCHRAN & Co.,, 


BIR EI NEEAD. 


PATENT VERTICAL 


MULTITUBULAR BOILERS 


Readu for Immediate Delivery. 














ili Hl 


ii 


ALL SIZES IN STOCK OR PROGRESS. 


STOCK LISTS AND PRICE LISTS ON APPLICATION. 


High-Pressure & Compound Surface Condensing Engines 


TIME CHECKERS. 


Extensively used in 
WORKS, OFFICES, & WAREHOUSES 


For ascertaining the time worked 
by Employés. 


WHEEL, GEAR, & RACK CUTTING. 
Milling Cutters of all descriptions. 


INDICATING bth AND 


CLOCKWORK MECHANISM 
A SPECIALITY. 


sailiaitileaiateadia! 
; Patent Business transacted by 
W. M. LLEWELLIN, (.B, 1 


Llewellin Machine Co., Bristol. 


duc 











OVER EEA YD 
Self-sustaining Hand-power 


TRAVELLERS. 


ALSO MAKERS OF— 


OVERHEAD ROPE-POWER TRAVELLERS. 


VAUGHAN & SON, 


Hydraulic & General Engineers, 315 


MANCHESTER. 


EWALD STEINMETZ 
HANOVER Germany 
‘EN: GRAVER ON Wo OD 











35, Queen Victoria St., LONDON, E.C. °° 


Od 4831 


ALWAYS IN STOCK OR PROGRESS. 
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Brown. J Tno.. é 


1 Awards :—Gold and Silver Medals, London, Paris, pene 
Toronto, Sydney, Melbourne, Bradford |, &C. 
A lly First-cl lit lied. Mai 
Ste wide to transmit 1000 Tad: HP. Singre Belts kent ineoc 
LEATHER LINK BELTING. SUPERIOR HAIR ee 


ESTABLISHED 1797. EL EIMING, BiInEBBY & GoOoDvDALE, E:7p., ASE, BENMGLANMED. ESstTABLisHeD 797. 
BRANCHES :—Woodfield Mills, Liversedge ; Clifton Bridge Mills, Sy aeighienc’ autuna One Wer Salford Card Works, Brighouse. 9719 


eS | Sole Successors c STS C 
\“ Ne DAVIES & ik BRS, 4 | to SHARP, FN SP ike i LISTS OF 
MANCHESTER ©O METCALFE’S —= Eke oe =e } STEWART & 
ce) : 4a CO0.’8 (Limited) Hageees 
ey Patent Exhaust Bee = A! Injector Business ie 


and Automatic a | Holders of the 
Re-starting , 5 = Original 
Injectors. = Patterns, 
a ©6emplates, &c., 
bee jae ’ of the 
Highest Award, ~~ Giffard, Atlas, 
Friedmann, and 
all others made 
London, 1885, by them for 


and other over 30 years. 














Inventions, 


THE BEST 


Exhibitions. \ | Rene eeemee Exact duplicates CHEAPEST 
5)1 : only from us. & MOST EFFICIENT INJECTORS 


ee 








MARINE ENGINES OF ALL SIZES. fee ae =a STEAM VESSELS, LAUNCHES, TUGS, &e. 


BREMME’S PATENT VALVE GEAR. Mg i 
TRIPLE-EXPANSION ENGINES. in {— AS - ROSS & DUNCAN 
= == mi_! 5 


ENGINES 7 = 
ek ny WHITEFIELD WORKS, CLASCOW. 


FOR DRIVING FACTORIES, MILLS, &e. == Seana 
DUNCAN’ S PATENT PROPELLER. ' 


The 9 Phos = — Co. s Alloys 


Are universally admitted to be the Best and Most Durable Metals for Fs 
Bearings, Slide Valves, Eccentric Straps, Slide Faces, 
Hydraulic Pumps, Plungers, Piston Rings, 


N.B—All INGOTS a en ee WEILLER’S 
Parts of Machinery. P t t I ) 
of Genuine PHOSPHOR atent SILIOIUM 


BRONZE bear the OOMPANY’S PHONE and TELEGRAPH LINES, and 
an 
NAME IN FULL, also the Oog Wheel ve 


all ELEOTRICAL | 
Trade Mark. ee 


SOLE LIDENSEES AND MAKERS OF 2 Qi “DURO METAL” 


BULL’S METAL Ingots, Oastings, For HOT NEOK ROLL BEAR- 
INGS and WAGON 


HEAD OFFICE— BEARINGS. 
87, SUMNER STREET, e~_- 
~" s “S| 





ON ADMIRALTY LIST. 653 
z ___—_———— — 














SOUTHWARK, LONDON. SE. 
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“WOODITE” & “WHALEITE” WORKS, MITCHAM COMMON, SURREY 


NOTICH TO ENGINEERS, HLWOTRIOIANS, STEAM USERS AND OTHERS, 


** WOODITE” and “‘ WHALEITE” articles can now be pbtained wi ith the utmost dispatch. ‘‘WOODITE” has stood the severest test for six years. No material in existence can equal Steam 
Purposes, and other appliances, Ram “‘ (J Hat Joint and Packing Pump Cups, Gaskets, Manholes, Valves for Hot or Gold Water, Sheeting all thicknesses and fd Nah ang oF Hlectrical 


“WoonpvittTtn” Fok | ih wal ty fe Ny tsar tog kBFPwuRPos ts, 


For high resistance. Magnet Oaps, Fuse Caps, Accumulators, Battery Boxes, Insulating Forks, Armature Shields, Bushes, Storage Batteries, Sheeting, Gloves, &. Has stood 
without breaking down, by the London EE Electric Light Corporssion and others. “5 ” i hates elegant: aed 3 ~ a, 


See pees Poe atthe Testimonials from all parts of the World. Samples and Price Lists on application at the Orrices and Works: MITOHAM. Snow Rooms: DELAHAY STREET, GT. GEORGE STREET, WESTMINSTER, 8.W : * 


tone e 


WYNMALEN & HAUSMANN 


ENGINEERING AGENTS AND MERCHANTS, 
Established 18765. ROT T C = DA NI 3 Established 1876. 


HARVEY & CO. 


LIMITED, 


HAYLE, CORNWALL, 


ESTABLISHBD OVER A CBNTURY. 





































































MANUFACTURERS OF 


PUMPING MACHINERY of the Heaviest Description. 
GENERAL MINING MACHINERY. 

‘G7/ MARINEENGINES up to30001HP. MILL ENGINES. 

=a CORNISH AND LANCASHIRE BOILERS. 

| MARINE BOILERS. 

. IRON & STEEL STEAMERS. FORGINGS of all kinds. 


ERECTION OF MACHINERY UNDERTAKEN IN ANY PART OF THE WORLD. 
SHIPPED DIRECT FROM HAYLE. 


























@aF~ Please Note South African Branch : — 
HARVEY & CO., Limited, Box 953, JOHANNESBURG. 
Telegraphic Address: ‘‘Penpol, Johannesburg.” 

















SINGLE PLUNGER BOTTOM. 9825 


” LONDON NDON OFFICES :—186, 187, 188, Gresham House, EC. 


: CONVEYOR AND ELEVATOR CO. 

















ACORINGTON, LANCASUHIFRE. 












*t:| Contractors to Her Majesty's Government. 


No Stokehold can be Automatic without our 
| Patent Self-Starting and Stopping Elevators 
and Spiral Conveyors. 


ELEVATORS AND CONVEYORS (jgggiiessa roam baad 
















FOR CARRYING 
BOx=ES, CRATES, 
BARRELS, EHGS, 
BALES, STONSZES, 
GRAIN, COAL. : 
Anything from the Largest Pieces to the Finest = 
Powder. 358 






















SHIP LOADING & = = ee 
UNLOADING MACHINERY, = = , 
SS - Welegrams—“ CONVEYOR, ACCRINGTON.” 
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~ W. SIMONS & CO. 


SHIPBUILDERS, ENGINEERS, & DREDGE BUILDERS, REIN E"EREIMW , NEAR GEASGOoOowWw . 


Screw and Paddle Steamers, Yachts, Togs, Hopper Barges, Sewage Steamers, &e. 


INVENTORS AND OCONSTRUOTORS OF 


MOST IMPROVED TYPE OF DREDGE PLANT. 


ALSO FERRY STEAMERS WITH ELEVATING PLATFORM. 
——{ ESTABLISHED 1810,)}—— 8208 


RO ey a London : 89, Victoria St., 
» pane stint, WT. GLOVER & CO. raise: 
ey SALFORD, MANCHESTETR. 

b—Je'% General Engineers and Makers of Rope, Twine and Banding Machinery, Braiding Machines, 

Be SMALLWARE MACHINERY. 
WIRE WINDING AND TWISTING MACHINERY, &c., &c. 


ALSO MAKERS OF ALL KINDS OF ELECTRICAL WIRES AND CABLES. 407 


























“Vaeuum, Liverpool.” the oil th at lubricates most Rochester & Olean, IL, U.S.A. 
VACUUM SIGHTFEED LOCOMOTIVE LUBRICATORS. [ 
VACUUM LOCOMOTIVE VALVE OIL. VACUUM CARRIAGE AXLE OIL. © 
VACUUM LOCOMOTIVE ENGINE OIL. a7 


j USED BY 31 BRITISH RAILWAYS, & THE LEADING INDIAN & COLONIAL LINES. ¢ Ft 
C 










FULL DETAILS ON APPLICATION. 


: = e if =2 af 
=f. TheVacuum Oil Company 3F. 

by, = THE ALBANY, VICTORIA STREET, WESTMINSTER, S.W. Ri 
Co. OC. WAKEFIELD, General Manager. 301 





















EAGLE ITRONWORKS, 


NEWBURY, pana. 


MANUFACTURERS TO THE ADMIRALTY. 
First Prize, Royal Yacht Club, Cowes. 
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PATENT 


ENCINES &, BOILERS, 3% Lh 


FOR 


SMALL STEAMERS, YACHTS, TUGS, LAUNCHES, 
TORPEDO BOATS, &c. 


+ Simple, High-Pressure, Compound, Surface Condensing,.anw& 
Triple-Expansion Engines always to be seen in. 
progress at Works. 8820 





ENGINEERING. [June 29, 1894. 


TANGYES 
GAS ENGINES sien 








ee 


SINGLE-CYLINDER ENGINES 
from 1 to 146 ACTUAL HORSE 
POWER 


(170 Ind. HP.) 


FUEL CONSUMPTION in 
actual work UNDER 1 lb. of 
COAL per Indicated HP. per 
hour when working with 
PRODUCER GAS. 





APPLY TO 


TANGYES LIMITED, BIRMINGHAM. 


ALSO AT 


LONDON, NEWCASTLE, MANCHESTER, GLASGOW, SYDNEY, MELBOURNE, JOHANNESBURG, BILBAO, ROTTERDAM, 
CALCUTTA, _ 


Telegrams oe ia ‘a as “TANGYES, BIRMINGHAM.” No, 95 B. 
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FLEMING & 


FERGUSON, 


ENGINEERS & BOILERMAKERS, 


PATSLE yy. 








——Ypper Deck 
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Advantages over present Multitubular Boilers : 





A large decrease in weight for same power and pressure, 

Lessening of boiler space in steamers, 

Capability of carrying highest pressureswithout the necessity of using abnormally thick plates. 
Adaptability for quick steam raising without any danger of straining Boilers. 

Large roomy furnaces, suited for burning inferior fuel or wood, 

Facility of examination for cleaning and repairs, 

No difficulty with tube ends or other parts when using forced draught. 


No stays of any kind required or used, and the trouble which these often give by corrosion 
and leakage obviated. 


No joints or doors in connection with tube ends. 

These boilers are equally suited for use afloat or ashore. 

Require no more attention, skill, or care than the present ordinary type of Boiler. 
Are suitable for all kinds of steamers, navy or mercantile, 

Can be cleaned and repaired by ordinary class of men employed for such work, 


Upper drum or steam chest of capacity permitting of Boiler being wrought without 
priming or fluctuation of water-level, or variation of steam pressure. Large tube area 
for steam delivery into upper drum. 

Tubes being curved allow free expansion without straining, and at same time prevents 
scale gathering in tubes. Tubes are placed zigzag, so that flame has to wind through 
them. 

All tubes fixed by expansion in ordinary manner at both ends in both drums. 


Lower drums of sufficient diameter, and have manholes in ends to permit of man going 
inside to do expanding, &. Any tube, whether in the centre of nest of tubes or elsewhere, 


can be readily taken out by drawing it into upper steam chest, and fresh tube put in its 
place without interfering with any other tube or taking down any of the casing or fittings. 
Boilers of this type made double-ended and fired from both ends, or fired athwartship, 
giving large steaming capacity in one boiler ; single boiler giving steam for as much as 
2000 HP, 


FLEMING & FERGUSON, 





SPHCIALITY : 


“CLYDE” 


WATER TUBE 
BOILERS. 


PATENTEES AND MAKERS OF 


IMPROVED TYPE OF WATER TUBE BOILERS. 





These Boilers have been designed to take the place of the 
ordinary Cylindrical Fire-Tube Boilers, afloat and ashore. Are 
not the lightest possible Water-Tube Boiler, nor have they the 
greatest amount of heating surface—TOO OFTEN GAINED AT THE 
SACRIFICE OF WORKING EFFICIENCY—but are thoroughly fit to 
stand the every-day wear and tear of constant service, 
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Engine Room 





Engineers, PAISLEY. .. 
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E. S. HINDLEY. 


Write for Quotations for 





Manufacturers of Solid Emery Wheels, Emery 
Grinders, Emery, Solid Emery Whetstones, 
Triple Coated Emery Knife Sharpeners, Tanite 

Mills Liquid Polish, Tanite Mills Polishin 
Paste, Tanite Mills Knife Powders: 4 Dar 
Brown and Dove Colored; Boiler Fron Paint. 


The Tanite Co.'s Goods are the Standard all over the World. 


THOMAS HAMILTON, 


90, CANNON STREET, E.C., LONDON, 


me oe i i A {1, Queen Victoria St., London, E.¢. 











Brussels—JOSEPH PERES, 54, Quai des Charbonnages. 
Moseow—THOMAS SMITH, Mesnitcky Street. 
Paris-JACQUES PERES, 46, Boulevard Majenta. 
Steckholm—H. G. SODERBERG, 24, Skeppsbron. f sft { : 
Turin—LEVI ADAMO, Galleria Naszionale, Scala B. 805 ’ ig E (>) j WORKS . 


Orders from South and Oentral America, Mexico, 


Home Otice, Stroudsburg, Pas U.S.A orto any | MD e seuss AC BOURTON, DORSET. eas |__| 








exporting house in New York, Boston or elphia. 


TF PLUN R. WARNER & CO. 
we ver sTonegreaKens| TREBLE PLUNGER PUMPS sda" 27, Jewin crescent, Ec 


All Types, with Steel or Iron Frames ; also ut 
Mortar Mills, Conerete Mixers, Disintegrators, | arranged for driving either by Ropes, Belting, Shafting, = Telegraphic Address ° ‘*HYDROLOGICAL, LONDON.” 


Hoists, Pumps, Steam Cranes and 
Fertanis Beaeae direct or combined, with Steam, Gas, Oil Engines, or 


On Hire, with Option of Purchase, New and Second-hand, 
Ss. RDLASON & CO. 
Stone Breaking and Grinding Machine Makers, 

BRANDON STREET, LEICESTER. 690 














Electric Motors. 








892. 
, electric 


Lendon). 


OC. BERKLEY. 





by wire ropes 


ne, February 11, 1 
ry, so that we have no 


HENRY J. COLES, 


SUMNER STREET, SOUTHWARK, 
ZONDON, S.=zi. 


riven 


JOHN BOWES & PARTNERS, Ltd. 


your pumps going. 


a 


is 


WALTON-ON-THE-NAZE, 


(Formerly Branch of John Warner & Sons, Cripplegate, 


UNSOLICITED TESTIMONIAL. 
Gateshead-on: 


, all of which have been satisfacto 


WORKS: 


on all Lifts up to 1150 ft. with great satisfaction. 
27, JEWIN CRESCENT, CRIPPLEGATE, LONDON, E.C. 


No Internal Packing used. All valves casily accessible, 


To Messrs. R. WARNER & Co. 


ROBERT WARNER & CO., 


Dear Sirs,—We have 20 of 


motors, and horses 





Many hundreds ot similar Pumps made and working 


reason to question your designs.— Yours truly, 


—— "CATALOGUES AND 
CROMER WATER SUPPLY. 


_ Dear Sirs.—Herewith I have the pleasure to enclose a final Certificate in this matter, and I would wish to express my thanks for the very 
satisfactory way in which you have executed the work and carried out your contract. Yours faithfully, 64 
Messrs. R. Warner & Co. J. C. MELLISS, C.E., 282, Gresham House, E.C. 


DURR’S Water-Tube 


RINE BOILERS 


Have been tried practically on both 


RIVER AND SEAGOING STEAMERS, 


A COMPLETE SUCCESS. 


For Particulars and Quotations apply to the Representatives, 


VAN RIETSCHOTEN & HOUWENS 











gle Mhain Dre ORANE. Grab, , Mi " 8 is Se ROTTERDAM, a 


STEAM CRANES. ‘ aN 
me, HOLLAND. 
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Merryweather & Sols, 


GREENWICH, ENGLAND. 


SPECIALTIES: 
1. STEAM FIRE ENGINES for TOWNS and PRIVATE USE. 
2. HAND POWER FIRE ENGINES. 
3. FLOATING STEAM FIRE ENGINES. 
4. HYDRANTS and WATER SUPPLIES for BUILDINGS. 
5. HOSE PIPES OF EVERY CLASS. 
LEATHER HOSE PIPE. HIGH-CLASS ONLY. 
DOUBLE-SUBSTANCE OANVAS HOSE, Very Best. 
OAK-BARK TANNED CANVAS HOSE. A 1 Quality. 
RED GREY RUBBER HOSE P.PES. Every foot 
guaranteed. (These Hose Pipes are not Articles of 
Commerce, neither are they CHEAP, but they are 
thoroughly Reliable and Durable.) 
6. STEAM TRAMWAY LOCOMOTIVES. 
7, STEAM INSPECTORS’ CARS for RAILWAY COMPANIES. 
8. PUMPING APPARATUS for MANSIONS, 
9. ELECTRIO PUMPING PLANT. 
10. HYDRAULIC aud other LIFTS. 
11, RAMS, WATER WHEELS, and WIND ENGINES. 
12. OIL and GAS PUMPING ENGINES. 
13, TALLOW CANDLE and STEARINE PLANT. 
14. DYERS' COPPERS and EXTRACTORS. COPPER WORK 
for BREWHOUSES, 
15. WATER CART VANS and FLUSHING APPARATUS, 
16 THE TITAN SPRINKLER. 
Insurance, 
17, PUMPS for WATER and DOMESTIC USE. 
18. EXTINCTORS, HAND PUMPS, BUCKETS, &c. 
19. SPHINCTER GRIP and NON-KINKABLE HOSE PIPES. 
20. HYDRAULIC DREDGER (BAKER’S SYSTEM). 
21, GOLD-FINDING and MOLLOY’S PATENT AMALGA- 
MATOR. 
22, COPPER WORK DONE FOR THE TRADE. 
23. ANTI-SLIPPING PAVEMENT for PATH and ROADWAY. 
24. QUICK-RAISING STEAM BOILER for YACHTS, 
25. FIRE APPLIANCES for MILLS and FACTORIES, 
26. BOROUGH SURVEYORS’ REQUISITES. 
OLERK OF WORKS’ REQUISITES. 
LOCAL BOARD REQUISITES. 
ESTATE AGENTS’ REQUISITES. 
ESTIMATES ON RECEIVING PARTICULARS. 
BEFORE ORDERING ASK FOR CATALOGUE YOU WANT. 


Insures the lowest rates of 





CALL AT SHOW ROOMS— 382 


63, LONG ACRE, LONDON. 


[See Alternate Advertisement, 


URUICKSHANKS & COOK 


74, GALBRAITH STREET, 
GLASGOW. 


Telegraphic Address—“‘BLOWERS, GLASGOW.” 
Telephone No. 3873. 


MAKERS OF 
IMPROVED NON-BREAKABLE 
WROUGHT-IRON SPLIT 


PULLEYS 








Large Stock ready for immediate delivery. 
Any size made in 24 hours’ notice, 











UNION TUBE CO. 
COATBRIDGE, NEAR GLASGOW, 


— MAKERS OF — 


Iron & Steel Boiler Tubes 


FOR MARINE AND LOCO. BOILERS. 


WROUGHT-IRON TUBES & FITTINGS, for Gas, Water & Steam, 
ARTESIAN WELL TUBES. OIL LINE PIPES. ROLLER TUBES. 


Light Lap-welded Iron and Steel Tubes, 


WITH PATENT LOOSE REMOVABLE FLANGES. 702 


London Agents: CUMMING & KELLEY, 23, LEADENHALL ST. 

















Contractors to Contractors te 
Her Majesty’s Government The Indian Government 
and and 
The London County Council. Hundreds of Local Authorities, 





GROSBIE'S 
PAINTS. 


Guaranteed genuine and free from adulteration. Metallic Oxide Paint of High 
Percentage for Structural Ironwork, 


ADOLPHE CROSBIE, LD. 


COLOUR WORKS, WOLVERHAMPTON. “ 


SELIG, SONNENTHAL & CO. 


SOLE EUROPEAN AND COLONIAL AGENTS FOR THE GENUINE 


STOW FLEXIBLE SHAFT. 











Great Improvements have recently been made in these Shafts, adding con- 
siderably to their Flexibility and Durability. 





They effect a greatisa’ wherever it is desirable, on account of its weight or 
position. to take the tool to the work instead of ta the work to the and 
hey transmit ro motion in any direction from motive Ju-+ 2 For this reason 
they are in gen use for Drilling, Rea Tapping, , and Pi ng 
Heavy Mac 
85, QUEBEDN VICTORIA ST. & LAMBETH HILL, 





LONDON, Ei.C. igo 


WELLS’ 
UNBREAKABLES ” 
“a MILLION SOLD! 


VALUABLE FOR EXPORT. 

», SMALL 
MONEY 
SAVERS * 


DO NOT LEAK 
NOR BREAK. 


Most useful 
Hand Lamp 
for 

cng. 
oulders, 

Boiler 

Makers, etc, 














Burns 
Petroleum 
or Kerosine 
Oil. 








No. 4, 
ips size. 
18/- per doz. 
No. 4a. 
}-pint, 
27/- per doz. 


Over 100,000 
Sold of this 
Pattern. 









WELLS’ 
KETTLE TORCH, 
Burns Petroleum 
or any Common 
Oil. Givesalarge 
light. Mostuseful 
for all classes of 
Outdoor Night- 
work. 




















No. 18, 


Holds 2} Pints. 
Price 4/6 each. 


THOUSANDS IN USE 
No. 18a (new pattern), holds 5 pints, 9/- each, 


WELLS’ 
OIL GAS LAMPS 


generate Gas from 
PETROLEUM or KEROSINE 


aH (unlike others in which ex- 
plosive naphtha is used). 

GIVE A LARGE BRILLIANT 
LIGHT WITHOUT SMOKE. 
each 11/9 

” 14/- 
16, 


[= 








> eee. 

» 18 (dest selling size) 

" "Extra Burners, 2/- 

Above fitted with Tripod 
Stands: 

12a, 13/9 13a,17/- 14a, 19/- 


Highly recommended for 
Railways, Quarries, Engi- 
neers’ Shops. 
Unaffected 
by Wind. 


, OIL COSTS 
Z ABOUT 


var our. 


The Lamps above are only some out of man 
styles we make. All are cast in thin Anneal 
Iron and are thus “‘ Unbreakable.” 


For economy and durability they are far 
away In front of tin goods with the attendant 
leakage and breakage. 
Can be obtained th h any 

in Great Brita a i 











Furnisher or Merchant 
Terms to Shippers. 


A.C. WELLS & Co. 


102, Midland Rd., 8t. Pancras, LONDON. 


(Branch, Manchester.) 
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BY ANY OTHER BRAND 
mens! 
SIEMENS PROCESS 
CLASS WORKS 


REFRACTORY 
POWER 
AND DURABIL 


UNEQUALLED 


SPECIAL INTENSE C CONTINUOUS & INTERMITTENT HEATS 
GROUND GANISTER 


FOR LININC & REPAIRING ALL KINOS OF FURNACES 
DERS COMPOSITION AND OTHER HICHLY REFRACTORY COOOS 


J CRAYSON LOWOOD&CO.L™ soattercurre ro. SHEFFIELD 
9824 


MANLOVE, ALLIOTT &00., Ltd. 


ENGINEERS, 


NOTTINGHAM, 


LONDON, MANCHESTER, GLASGOW. 
MAKERS OF 


STEAM LAUNDRY MACHINERY. 
SUGAR MACHINERY. 
OIL MILL MACHINERY, 


And Machinery and Apparatus for the 


TREATMENT OF TOWNS’ REFUSE. 














7995 








Shaftsandpinof ; 
SiemensMartin < 
incoT Stee. Webs 
ofbestforged!ron. -*- a 
Shafts uptolSinches —*G&---H—-~ redbrrd ‘No #0- 
diameter COMPLETED Gar —— 
in 76 HOURS from the receipt of dimensions. 
larger Shafts proportionately quick. 
Above letters to be telegraphed with 
corresponding dimensions. 











oe * Marine Engineers. antler. 
~ a 


THOMAS SUMMERSON & SONS, 


MANUFACTURERS OF 


SWITCHES AND CROSSINGS, 


OHAIRS, SPIKES, FISH reine hacen meatal TOOLS, &c. 

















SIDINGS 

CONTRACTED 
FOR 

COMPLETE. 


FISH PLATES 
AND BOLTS 


for various sections 
of Rail kept 
in Stock, 


DEMPSTER, MOORE &Co., 


49, ROBERTSON STREET, GLASGOW. 


VERTICAL & HORIZONTAL STEAM ENGINES & BOILERS 


ENGINEERS’ MAOHINE TOOLS of all kinds. HAND and STEAM ORANES and 


WINOHES. Hand Pumps. Steam Boiler Feed and ectors, Water 
Lifter, &o. OAPELL’S BLOWING AND EEAAUSTING Fame 


ILLUSTRATED CATALOGUE ON APPLIOATION. 











SPECIALITY: Chain of; Superlor Quality for Cranes, Hoists scetea ei Mining & other purposes, 
London Office: 60, QUEEN VIOTORIA STREET, E.0. ™ 


PATENT HEATER CONDENSER Cé 


16 GREAT GEORGE ST TELEGRAMS, 
“HEATERITE,” 


WESTMINSTER LONDON. 


SOLE MAKERS OF WRICHT’S PATENT 


LATEST IMPROVED 
BERRYMAN : 
“wa FEED WATER HEATERS 


WATER SOFTENER e#- 
SURFACE CONDENSER 
WATER EVAPORATOR 


Water analysed and reported upon 
where Softeners are anticipated 


FREE OF CHARGE. 
SAVING FROM 20% to 60%. 


50,000 HP. 
SOLD DURING THE LAST FOUR YEARS. 


EEE 








TELEPHONE 
NUMBER 
3244.) 


@OT waTeR i ouT.er 








~ 16, GREAT GECRCE ST. WESTMINSTER. 

















WHAT IS THE 


“ AQUA-DRAINER? 


Why, a very NOVEL, EFFICIENT and 
LOW-PRICED 


STEAM TRAP 


Adapted fo all Pressures & Situations, Land or Marine. 


SENT OUT ON APPROVAL. 





Attercliffe 





RAILWAY PLANT ‘WORKS, DARLINGTON. 508 


JOHN DEWHURST & SON,“ SHEFFIELD 


Road, 
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SOUTH WALES RUBBER 00., 


82, WEST BUTE STREET, 


CARDIFF. 











Numerous Records of 
five & three years’ Durability. 

Cannot Crack or Break, 

Reliable and very light. 


LEWIS'S OXIDISED COTTON BELTS 


For Outdoor Work and Warm Climates, 


FARRAR’S PATENT 


STEAM TRAP 


"Ex EI 
Mos T 
SIME LE 
=El'W El E& 
IvwrTRovpvuccrBypD. 




















SOLE MAKERS : 


LLEWELLINS & JAMES, 


Engineers, Brassfounders, Bellfounders, Coppersmiths and 
Coopers, 


Castle Green, BRISTOL.” 

















= 






5 ONv: AL TURBINE with h HORIZONTAL SHAFT. 


ay W. GUNTHER & 80 SONS, 


OLDHAM™. 





pres es itr nig SHAFT, 9055 








‘PATENT CARBONIO ANHYDRIDE 


REFRIGERATING MACHINES 


For Preserving Provisions in Passenger Steamers, Steam Yachts, &c. 






















As fitted on board the Union 


ALL 
TEMPERATURES Steamship Co.’s Steamers 
ARE SS. SCOT. 
CONTROLLED SS. TROJAN. 
FROM SS. MEXICAN. 
THE ENGINE ROOM. SS. TARTAR. 
a SS. ATHENIAN. 
IGE GAN BE MADE SS. MOOR. 
IN SS. SPARTAN. 
LARGE QUANTITIES SS. PRETORIA. 
FOR Eastern Telegraph Co.’s 
TABLE USE. Steamers 
SS. CHILTERN. 


SS. GT. NORTHERN. 


Bibby Bros. & Co.’s 


8S. STAFFORDSHIRE. 


THESE MACHINES 
WORK 
QUITE NOISELESSLY. 


JAE MALL Ltd, 23, St, Swithin's Lane, LONDON, EC 


And DARTFORD IRON WORKS, KENT. 


OHNSON && PHiLLiIPs, 
Zs 14, Union Court, Old Broad St., E.C., & Chariton, Kent, 
, HT MAKERS of the MOST MODERN MACHINES for— 

she Pe a scien- 
tific packing ever 
DAA 
ome’ . against 
Steam, Water, or 
Air. It is geo- 
metrically per- 


fect and simple 
construction 



































CABLE MAKING. CABLE | LAYING. 
TAPING. WINDING.” 
COMPOUNDING. LAPPING. 

RUBBER. *_RUBBER. SILK, AND COTTON COVERING. AND COTTON COVERING. 

—_— _ "== “e _ 












RD—R.}_R?99IUY 


Vs 





a 





Mla © aan 


CL, Ss -Y 


SSX 


ei = i, 
PISTON ROOD PACKING _ 






Wl 
— WWW WY “6 _ 


= YJ) 
1 | 


_ 


PRICES AND ANY FURTHER INFUKMATION ON APPLICATION. 


GEEMEIN & BOULDING, 


BNGINDDRS, 
21, FEATHERSTONE STREET, CITY ROAD, 


atlegraztle Addrean: LON DON, E.C. 
Ro. 


PATENT 


WC 
Ws 


- SNEWS 

























~ 


=) METALLIC. VALVES Be 














for ECONOMY and Are being largely 4 





















OURABILITY are not by the BRITISH and 
squalled by any other FOREIGN NAVIESand 
valves made, and canbe the principal Steam- 
easily fitted to existing ship Lines. 
pumps. a 
aie Fld. 8. MULTIPLEX 
1@. A. FLEXIBLE DEAD LIFT VALVES, 
SHEET VALVES. 






For Particulars and Price Lists aaa at the Offices of the 


METALLIC VALVE C0., Tower Buildings, Water Street, LVEREOOt 
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y WHITMORE & BINYON, 


FLOUR MILL MACHINERY 


New Roller System. 
hs ALSO 
MACHINERY for WHEAT CLEANING, 
RICE CLEANING AND GRINDING. 


PORTLAND CEMENT MAKING, AND 
DIAMONDIFEROUS EARTH WASHING 
MACHINERY, &0. &0. 00 


London Office, 64, MARK LANE. 


Works, WIOKHAM MARKET, SUFFOLK. 











GOLD BEEDAX AT INVENTIONS EXHIBITION. 


acu g Te HCTOR CONDENSER 


sd er ang PATENTS, 
Produces a all classes of Steam Engines, Steam 
ee ee Ee 25 to 50 per cent. in steam, 
ALEX® MORTON & THOMSON, 


Sonn Paranrans AND MANUFACTURERS, Od 6291 


96, BUCHANAN STREET, GLASGOW. 
Half. Cross Belting. (Mathis 


Patent N No. 12,861 
The overlapping of the layers takes the heavy strain 











off the edge and puts it on the point ¢ === 
thereby preventing breaking on the edge, and when 
the band leaves the pulley it gives more grip than 
ordinary single and double, especially so, if dis- 
tance of shafts is short, the layers, each by 
itself, gripping the pulley. 


emma, The greatest strain 
is put on on porwr C, owing to the dia- 
\ meter being enlarged by the 
under-layer. 














The tearing of the edge is pre- 
vented, because the leather, 
j doubled at C, gives less way, 
so that the limit of elasticity 
at the edge is not overdone. 


C. Otto Gehrckens, EDL: agi 
For Great Britain apply to Haughton & Co., 110, Cannon Street, London, E.O, 


2942 Half-cross Bands supplied. 
Price like ordinary belting, with an additional Royalty of 5% for the nteew ig Testimonials from al! parts of the World. 


Stockholm, 1886, Hedrande omnaemnande; rg, 1886, Diploma of Merit; Barcel 1888, Mencion 
Honorifica; Gold Medal, ‘Brussels, 1888, aetibetioend al Exhibition; Silver Medal, Hamburg, 188, highest 
premium awarded fork er belting; Gold Medal, Edinburgh, 1890; First Class Diploma of Honor, London id 


Medal and Diploma Awarded at Chicago ene 


NORTON EMERY WHEELS, 


THE LEADING MAKE OF AMERICA. 


Right-handed Pulley. 
The Band running from the driven Pulley. 
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éAE.5. SIZEes IN STO Cc =z. 
Sots Agents FoR Great Britain— 


BUOEK & HBicHMAN, 


STEAM ROAD ROLLERS, 
TRACTION ENGINES, 
ROAD LOCOMOTIVES, 
PORTABLE ENGINES, 


AVELING & PORTER, 


ROCHESTER, KENT. 
=". G. BONMEZS PATENT 











COMPOUND TUBULAR CORNISH BOILERS. 


We beg to call attention to the sizes and power 
of these Boilers, showing the small amount of 
space they occupy— 

Sft. long, 5ft. _ diameter, 20 horse- power. 

Oft. 5ft. 6 30 





Testimonials and Prices on application. 


South an Boiler Works, Long Lane, eee fii 


A LARGE NUMBER OF PRACTICAL MEN KEPT ON HAND SPEOIALLY FOR BOILER REPAIRS. 300 


JOHN H. WIDDOWSON 


(46 years Manager at Sir Joseph Whitworth & Co.), 
BRITANNIA WORKS, orpsALt LANE, SALFORD, MANCHESTER 


——— MANUFACTURER OF 


Improved TUBE-PLATE TAPPING APPARATUS, 


And every description of Screwing Tackle, &c. 
CROSBY 


Steam Gage & Valve Co. 


— MARK 
GOLD MEDAL, 


<ic_ (Paris Exhibition 
Highest Award. Russe 1888, 


Manufacturers of Steam Engine Indicators, Sight-Feed 
Lubricators, ‘‘ Pop’’ Safety Valves, Water Relief Valves, 
Ohime Steam Whistles ; and Sole Agents for the Mason 

Reducing Valves, and Chapman Full-way Sto 
Valves, for Water, ‘Steam, Gas, Oil, and ieee a. 
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SEND FOR NEW ILLUSTRATED CATALOGUE AND PRICE LIST. 








280, Whitechapel Road, LONDON, E. 


Also Sole Agents for The BROWN & SHARPE MANUFACTURING CO., 
The MORSE TWIST DRILL AND MACHINE CO., 
The PRATT & WHITNEY MACHINE CO. 


ALL EINDS OF AMERICAN AND ENGLISH TOOLS SUPPLIED. 
CORRESPONDENCE SOLICITED. | CATALOGUES MAILED ON APPLICATION. 


409 RICHARDS INDICATOR, for Slow Speeds, 


© A large Stock always ready for immediate delivery. 
75, QUEEN VICTORIA STREET, LONDON. 


CROSBY-WAAREN-HAUS, Steinhift 83, HAMBURG. 
HENRY OHAPMAN, 10, Rue Laffitte, PARIS. 233 
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Schiele’s Patent Fans 


CIVE BETTER RESULTS THAN ANY OTHER FAN IN THE MARKET. 














FANS FANS 
FOR 
FORCED EXHAUSTING 
DRAUGHT. PURPOSES, 
FANS OF ALL KINDS. 
FOR SPECIAL FANS 
SMITHS’ FIRES. [I ozz DESIGNED 
CUPOLAS <a FOR 
i SPECIAL 
FURNACES. PURPOSES. 








BLAST FAN. 


SCHIELE UNION ENGINEERING CO, Ltd, 


Pollard Street East, 
ANCOATS, MANCHESTER. 








Telegraphic Address—“ Schiele, Manchester.” 








London Representative: E. 0, AMOS, M.I.M.E., 11, Queen Victoria 8t., £.0. 


DUNSMUIR & JACKSON 


MARINE ENGINE MAKERS, 


SHIPBUILDERS & BOILERMAKERS 


Govan Engine Works, 
GLAS Gow, 


CONTRACT FOR 


ALL SIZES & DESCRIPTIONS OF 
STEAM VESSELS, 
MARINE ENGINES AND BOILERS. 











654 





Estimates gwen on applicaton. 








THE TEES SIDE RON 
& ENGINE WORKS CO.,Ltd. 


MIDDLESBROUCH. 





ENGINEERS, IRON FOUNDERS, 
BRIDGE BUILDERS, 
MAKERS OF PIG IRON. 


9738 
“ TEESSIDE.” 


JOSHUA HEAP & CO., Ltd. 


OLDHAM ROAD ENGINEERS’ TOOL WORKS, 
ASHITON-UNDIR-LYMNE, 


maw | Q [mens 


TELEGRAPHIC ADDRESS 








PAvENTERS AND MANUF. 


| pa Patent Pipe and Bol 
| crewing Machines 


SOREWING TAOKLE 
Of every Description. 


Teg. AppREss : 
“Heap, Limited 
Ashton-under-Lyne,” 


some (Qj mso 


Applica 


For tin. to 13 in., with RELEASING MOTION. 


BOLT SCREWING AND NUT TAPPING MACHINE, 
FI New Tusteated Cabelague sent free upon 
on 
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THE STEEL COMPY.OF SCOTLAND, 


E.EMIT=EID. 


(SIEMENS PROCESS). 
23, Royal or ener: GLASGOW. 


Sort MAEHBEUEBRS OF 


Riley’s Patent Stockless § Wright's Patent Improved 
Martin’s Anchor, 








ALL ORDINARY TYPES OF ANCHORS TO ORDER, RODCER'S, 
TROTMAN’S, ADMIRALTY PATTERNS, &c. 666 


WILLIAM BEARDMORE & CO. 


(CONTRACTORS TO ADMIRALTY. ) 
PARKHEAD FORGE, ROLLING MILLS, AND. STEEL WORKS, 


GLASGOW . 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. 
FORGINGS OF ALL DESCRIPTIONS & DIMENSIONS. 


(ALL STEEL BY SIEMENS PROCESS.) 
Admiralty, Lloyds’, Board of Trade, Bureau Veritas, Indian State Railway, and other tests at Works. 
SPECIALITIES: 
Steel ARMOUR PLATES, as approved by H.M. Government. 
CONNING TOWERS, &c., Finished Complete. 
HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions. 
Steel BOILER PLATES of largest dimensions. 
All kinds of FLANGING WORK by Hydraulic Pressure. 


RICHARD KELL & C0., _ 


Newcastle-on-Tyne, 








9770 








ESTABLISHED 1784. 


GRINDSTONES TURNED TRUE 
BY ee 


VAUGHAN BROS,, § Sumerford, WILLENHALL, General Sane 








DROP FORGINGS, 
for all purposes, in Iron or Steel, to any Pattern or Model. 





os 


STEEL SPANNERS, pA () 





Single or Double-ended, to suit all sizes of 
boits and nuts from } in. to 1} in. diam. 


BOILER CRAMPS. oe CRAMPS. 


ne ARE HEADS, 
DIES CUT TO ANY MODEL OR REQUIREMENT. All kinds, 





WEARDALE IRON AND COAL CO., 



































STEEL OR IRON BARS, ANGLES, TEES, HOOPS, STRIPS, CHEQUERED PLATES, &e., 

Of the Highest Quality, yo Se of Trade, hioyd’s, Bureau Veritas 
TUBHOE GEST sonar 

“*WEARDALE”" (for Rollers, PPh. de “TUDHOE” (Hematite), 

TUDBOE IRORWORKS, Spennymoor, DURHAM, | SHORGE YARD, Upper Thames St, LORDOB, E.¢ 
GEORGE YARD, Upper Thames St., LONDON, E.C, 

in Gomer ect, Benepe eee nS 

TANDEM BEARING METAL. 
First Prize Awarded at the Columbian Exhibition, Chicago, 1893, 
HOVELER, & DIECKHAUS, 


Steel (Mild Siemens’) Boiler Plates & Sheets, 
Single Round Edge Tyre Bars (Iron & Steel) for Carriages, Omnibuses, Yans, &c, 
DIAMOND WEARDALE 
iar. | ie 
PRINOIPAL OFFICES: WAREHOUSES: 
And GATESHEAD-ON-TYRE. 
Woet Hartlenool 15. 
Sole Agent for Scotland: Mr. D. 5S. MILLER, 128, Hope Street, GLASGOW. 
SOLE MANUFACTURERS : 
Telegraphic Address “ ANALYZING, LONDON.” 
THE STEAM PRESSURE. 





Mason Regulator Co,, 


BOSTON, U.S.A. 
75, QUEEN VICTORIA ST., LONDON. .j, 


C. C. DUNKERLEY & Co., 
IRON & STEEL MERCHANTS, MANCHESTER: 


IN STOCE. 
IRON AND STEEL GIRDERS. 
Sections from 20 x 7 to 8 x 14. 
Maximum lengths 40 feet. 











"SON SuoYdejo) 


Telegrams : 
AJAX, MANCHESTER.” 


' CHANNELS, | 


ANGLES. 
FLITCHES. TEES. 
&e., &c., &e, 


INQUIRIHS SOLICITHD. 
OFFICES—66, PORT STREET, MANCHESTER. 


Tue HUNSLET ENCINE COMPANY 


LHEDS. LOCOMOTIVE 
TANK ENGINES 


Of all descriptions and any size, for 


fronworks, Collieries, 

Contractors, Docks, 
Manufactories, 

Branch Railways, 

&e., &e. 

Bpeoially designed ‘aaa a clr- 
Gauge of Rail 

ARRANGEMENTS MADE FOR 

HIRE 


On Purchasing Lease or other- 
wise. 9894 


‘6cS ‘MIN ‘622 “TYNOLLVN 





Lien 
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BINNEY & SON, 


GOVERNMENT AND RAILWAY 
CONTRACTORS, 


General Mill 


















Steam, and Patent Hydraulic 
(Blue Thread Trade Marks), Hydraulic 
Ram, Asbestos, and various other Packings. 


Head Office : Oatherine 8t., Oity Road, London, E.0. 
City Office: 62, Queen Victoria Street, E.0. 


—— BIRMINGHAM, GLASGOW, LEEDS, NEWCASTLE. —— 








618 












For DYNAMOS CO > 
VENTILATORS QYy 
SUNLIGHTS < 

& <P Large 
STOVES Ct Ka Renin as 


all Qualities 
on hand. 521 

















THE NILES TOOL WORKS 60, 
fe HAMILTON, OHIO, U.S.A. 
ie MACHINE 


CORRESPONDENCE SOLICITED. 








$= Wo} 30-in. VERTIGAL TURRET-HEAD 


~~~ ~~ _ BORING AND TURNING MACHINE, 














PATENT WELDLESS STEEL TUBES, WV 
er *For Boilers, Hydraulic Presses, Ferrules, Boring 
3) EE ESS Rods, Bushes, Shafting, Couplings, & other uses, 











WHIT? AE Ex:t’s 
Patent Self-eontained 


MOULDING MACHINE 


By which WHEELS or PULLEYS of any des- 

cription or size; from 3 in. to upwards of 
14 ft. diameter may be made. 

The most Complete and Efficient Machine 
hitherto introduced to Engineers. 

All Machines warranted to mould with the 

greatest accuracy and precision. 

The Machine was awarded the SILVER MEDAL 

by the Society = — of Scientific 


n ry. 
CEARING WHEELS 
Supplied to Consumers. 
REFERENCES AND TESTIMONIALS ON APPLICATION. 


WM. WHITTAKER & SONS, 
Engineers, Millwrights, Ironfounders, &., 
: OLDHAM. 7% 


Lonpox Agent — Mr. THOMAS 
BARRACLOUGH, Mansion House 
= Chambers, 20, Bucklersbury, E.C. 
















we 







DAVID COLVILLE & SON 





SoorTriLANnD, 


MANUFACTURERS OF 


BOILER BRAND. SHIP BRAND. 


‘MILD STEEL PLATES 


BOILERS, 


SHIPS AND BRIDCES 


ALSO 


BARS, ANGLES, BULBS, BULB TEES, 
CHANNELS, ZED BARS, &o. 


ALL STEEL made by 
SIEMENS PROCESS. 








Cold Bending Test. 


STEEL FORGING INGOTS CAST UP TO 30 TONS WEIGHT. 





Manufactured to the Requirements of British Admiralty, Lloyds, Board of Trade, 
Germanischer Lloyds, Registro Italiana, Russian Imperial Government, Bureau 
Veritas, Indian State Railways, and to other special tests if required. 


ADMIRALTY CONTRACTORS. 


WEEKLY OUTPUT EXCEEDS 2000 TONS. 


Quality the First Consideration. 


HEAD OFFICES: MOTHERWELL. 


COLVILLE, Motherwell. GLASGOW : 8, Gordon Street. 


ALLEN'S PATENT PORTABLE. _ 
PNEUMATIC RIVET TING MACHINES 


Cortlandt Street. 
\) 





TELEGRAPHIC 
ADDRESSES 


Branch 
Offices 











iS) oH FRO) 


os 


. @ 





BY this system of rivettin 
70 Ib. per square inch. is a really 
carried by 


can 
any direction, and suspended from an ord: 
The will 











DE BERGUE & CO., Lim MANCHESTER. « 
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ARE THE 


SIMPLEST, CHEAPEST 


MOST EFFICIENT 
TRAPS MADE. 


Can Y testify this. 


535 


WRITE FOR LISTS. 


DatHam ENce WORKS. 


MANCHESTER 


Gr. BRIDGEWATER 91 
Weel) Bele). dhs i 


cL ascow Liverpoow 








(Y SCHAFFER & BUDENBERG, 


rR Sr =F 2, SOUTHGATE, ST. MARY’S STREET, MANCHESTER ; 
"As taaae” §©194 & 196, Hope Street, GLASGOW ; and 77a, Queen Victoria Street, E.C., LONDON. 


RPRESSURE ae ae 


ON THE 


SCHAFFER, BOURDON, ff 


AND 


AND COCKS. 
Low Water Alarms 


i TEST PUMPS. 
Perfect ‘‘ Restarting” and other 
Injectors and Elevators. 
PISTONLESS STEAM PUMPS. 
“ACME” and other STEAM TRAPS. 


REDUCING VALVES. STEAM ENGINE GOVERNORS. 


THOMPSON’S AND RICHARDS’ INDICATORS, 
COUNTERS, SPEED INDICATORS AND TACHOMETERS, THERMOMETERS AND PYROMETERS. 


WATCHMARN'S CONTROL WATCH. 
ALL KINDS OF ENGINE AND BOILER FITTINGS.’ 26 


APPLY FOR ILLUSTRATEHD CATALOGUE. 


er H. CARRUTHERS & CO., 


Polmadie Iron Works, GLASGOW. 


STEAM PUMPS, i : 


DUPLEX AND DIRECT ACTING, 











FOR ALL PRESSURES AND PURPOSES 


ALWAYS in STOOK and PROGRESS Wy, 


ITWILLPAY 


EVERY ENGINEER 


“DENISON” WEIGHER 


Saves Cartage to a fixed Weighbridge, 
Saves Time. 
Saves Labour. Saves Floor Space, 


“DENISON” WEIGHER 


Oan be relied on to give accurate 
results, 
Weighs from 1 Ib. to 100 tons. 


THE 


“DENISON” WEIGHER 


__ | Oompletely meets the requirements of 


HIGH-PRESSURE DUPLEX PUMPS. VERTICAL DUPLEX. 501 


COLE & AUSTIN'S PATENT FURNACE DOOR. 


SOLE AGENT AND MANUFACTURER— 


CHARLES H. EWEN, 184, St. George Street, LONDON, E. 


ENTIRELY PREVENTS 
SMOKE. 


Large Saving in Ooal. 
THE COMMONEST COAL CAN BE 
USED, WITH THE SMALLEST 
AMOUNT OF CLINKER. 








Has been Universally 
adopted by numerous 
London Firms. 

NO GOLD AIR ADMITTED. 


Firebars Last Longer. 


THE SIMPLEST DOOR MADE. 
IS NEVER HOT. 510 
NO MOVING PARTS. 


FIXED WHILE STEAM IS UP. 





the New Weights and Measures Act. 





Weigh your goods whilst lifting them, 
and money will be saved. 


NO SPRINGS. NO LIQUIDS. NO LOOSE 
WEICHTS. NO UNCERTAINTY. 


THE 


“DENISON” WEIGHER 


ls compact and handy. Converts any 
Crane into a Weighing Crane. 


Send for 1898 Catalogue. _ 








SAML. DENSON & SOI, 


Atlas Foundry, LEEDS. 
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Warrington Wire Rope Works, La. 


CONTRACTORS TO THE 
War Office, Admiralty, and Foreign Governments: 
Head Office: 13, Gores Prazzas, LIVERPOOL. 
Telegraphic Address, ‘‘Wirop, Liverpool.” 
Manufacturers of Round and Flat Wire Ropes of all 
kinds, for Collieries, Mines, Railways, Tramways, 
Steam Ploughs, &c., &c. ; Guide Rods, Signal — 
Fencing Strands, Lightning Conductors, Sash and 
Picture Cords, &c., &. 





Galvanised Wire Ro 
Flexible Steel Wire 


ben -_ Rigging, Galvanised 
‘owlines, Trawl bey = 


and wale Gear. 635 








VOLCANITE & 


Harsure Inpia-Rvusser C, Co. 
Lonpon WareHousE: F, WINTER, 
138, LonDoN WALL, Woop Srreet, E.C, 


EBONITE. - 











|Vegetable Pulp, 


EMERY & EMERY CLOTH} "==" 
COMPOSITION 


FOR COATING a a = &e., to 








Improved Patent 
A URDOUEINE 


LEROY Sz 


CANNOT GATOH 0: OR COMMUNICATE F 


Used in H.M. Dockyards, Arsenals; also 
principal Railway and Dock Co.’s. - 
: May be seen where it has been in use for fifteen 


iF. LEROY & CO., 
GRAY ST., COMMERCIAL RD., LONDON, e 


Also at MANCHESTER. sm 





SILVER MEDALS INTERNATIONAL HEALTH (1884) AND 
INVENTIONS (1886) EXHIBITIONS. 


KEENAN’S ga 
PATENT 


NON-CONDUCTING 


It prevents the radiation of 
heat and condensation of steam 
and effects a large saving in fuel 
and labour. Ib is not affected 


every shape and in every posi- 

tion, without any external 

castings. —Weight when dry, 

14 in. thick, 34 lbs. per super. 

square foot. 

For aan, References & yale 
articulars, apply to 





g| MATTHEW KEENAN, Solo Manufacturer 








ENGLISH ELECTRIC CARBON 00., 


LIMITED. 


PHEBUS 
CARBONS 


CARBON WORKS, 
BRYMBO, acs 


Near WREXHAM. 


BOIL BY STEAM 
HEATING OR BOILING BY STEAM 


The objectionable noise when boiling by steam 
is entirely done away with, and the liquor 
Heated or Boiled Quickly, Economically, 
and Silently. 
lin. pipe 
abs. SDs. ds, 6 
sow pipe 


t 
wh 1308.175s.260s. 








res OF PRICES. 






ax 





NUMEROUS TESTIMONIALS, NB 


PICKING, HOPKINS & CO., BOW, LONDON. 





ARMACH WORKS, TREDEGAR ROAD, NORTH BOW, LONDON, E. 02 sez 











Bee Foy OAKEY & sont, Lad 


GENUINE EMERY, 
EMERY CLOTH, 

GLASS PAPER, 

~ BLACK LEAD, &c. 


EMERY WHEELS 
For all Purposes. 


9423 


LONDON, 8.5. 








ORIGINAL MAKERS, 
2 London, E.; Liverpool & Glasgow. 











COPPER HIGHEST QUALITY 


SUCH AS 


LOCOMOTIVE FIREBOX PLATES, SHEETS, RODS, TUBES; &. 


HQUAL TO THH BHST MAKES IN THH MAREBT. 
—— Samples and Prices on application te —— 


AUGUST RAICHWALD, 





Dashwood House, 9, New Broad Street, LONDON, E.C. 418 


* by exposure to Weather, and is| 4 
the only effective non- -conduc- i 
tor. It adheres to vessels of | { 













TRADE MARK: 


“SHOWSPEED” 


SPEED 
INDICATOR. 


J, M. NAPIER’S Patent. 





May be scaled for high 
or lowspeedsof rotation. 
A — of mercury 

a marked float 

red glasetube, rises 
= ue increases. 
The illustration shows 
a speed of nearly 200 
revolutions per minute. 
The seale plate can 
face towards the 
back or either side 
ae as desired. Special In- 
dicators, scaled in miles 
per hour, with 
suitable con- 
necting gear for 
fea Locomotives. 








ei Apoyo for _ 
ticulars and 

prices to the 

Manufacturers 


D. NAPIER & SON, 


ENGINEERS, 
Vine Street, York Road, a: 
LAMBETH, LONDON, §.E. 





aa UNION FIRE CLAY C0., Le 





WHERE OTHERS MELT OR SPLITUP CLENBOIC STANDS 
4, WEST REGENT ST., GLASGOW. 235 





CLARKSON’S PATENT 


“RAPID” SAMPLERS 


Have been Adopted 


—— ER »¥ 


Pa 
( 




















Elliott's Metal 
Co. 
Usine de 
Desargentation. 
Locke Lancaster. 
Royal School of 
Mines. 
Broken Hill 
Assay Office. 
United Mexican. 
Johnson & Sons. 
Workington 
Hematite Co., 
and others. 


aS] 














Estimates for Automatically Sampling all 
kinds of Materials. 


Accuracy Guaranteed with Great Economy. 





You are invited to call and test them at 
59, MARK LANE, E.C. 





AGENTS: 
J. E. SURMAN & CO., Chicago. 
S. MALCOLM & CO., Newcastle. 
T. W. MACNAY & CO., Middlesbro’. 
J. WOOLEY, SONS & CO., Manchester. 


402 





20 


ENGINEERING. [JUNE 209, 1894. _ 








WROUCHT- IRON 


SPLIT PULLEYS, 


WITH STEEL RIMS. 


Balanced. Well Finished. 
*AUAAITAG MOINS 


LIGHT. STRONG. CHEAP. 
« aoqsoqouvpy ‘sfol[Ng,,—suIvs¥o]oy, 


THE VAUGHAN PULLEY 00, 
amenose Sy. MANCHESTER. 


WEST GORTON, 
SPECIALITIES 


LAUNDRY 
Cal a it PLANT 


COOKING 
APPARATUS 
| —_-BATHS AND 
Pas. WASH- 
i HOUSES 


Catalogues, Plane and Estimates on application. 


W. SUMMERSCALES & SONS, Ltd, 


PHCENIX FOUNDRY, 
=x rGeGHotse yy. 
THOMAS BRADFORD & Oo. 


LAUNDRY, 
DAIRY, COOKING, & BATH 


ENGINEERS, 
Crescent Iron Works, MANCHESTER. 
140/83, High Holborn, LONDON. ss 


JAMES BARR, ENGINEER, 


KILMARNOCK, 


MAKER OF 


Band Sawing 
MACHINES, 


Circular Saw 
BENCHES (¢. 





658 




















ood- Working 
Machinery, 
_ STEAM ENGINES, 








NT UNBREq, 
Pee reel LaDire 


These Ladles are manufactured 
( ah gn ited process, each from 
ee steel — te without weld 
a vet. are extremely 
fight, ts being at  Bpoces mer the 
strongest and a aes durable in the 
market. © contain 56 Ib, 
of metal only a eigh about 7 1b, 
each. They are made ofall capa 
Lawyer? from 30 Ib. to 50 ¢ 
out lips; 0 





pcesses. List 
prices on application to 


CHAS. McNEIL, dr., 





S: 


Ki K 
WING Park iponwo* 
CLASGOW- 





> 
> 


i 


= 


32” 
Telegrams: “ McNEIL, GLASGOW‘ 





PENMAN & CO, 


Caledonian Boiler Works, LASCOW. 


London Office, 20, Bucklersbury, E.C. 


TELEGRAMS : 


“PENMAN, GLASGOW.” 
“ABC CODE.” 





MAEKHRS of ALL TYPHS of 


Steam Boilers, 
In IRON & STEEL. 


HOLES drilled after the plates 


HEAVY MACHINERY AT THE 


“| FpINBURE 


y ExHiBition, 19°54 





rs R'E 





new Steam Boilers 


Always a oeeetet of 
EDIATE DELIVERY. 


ready for IMM 


TS 5 PATENT FORKED ANETS OR DOUBLE: CLINCH FASTENERS 


NOS 








NOG 


Cross Section of a Joint of Belting, Cn how the Points of the Rivets 

turn up, forming a DOUBLE CLINCH upon under side of Belt when 

driven on any convenient smooth — surface such as the face of the 
pulley: 


Perfectly self-clinching, they give to the joint absolute firmness, adding 
to the life of the belt, while giving it increased strength. 





FOR BELTING OF EVERY DESCRIPTION, 
These Fasteners are made in sizes to suit any thickness of belt, and are 
applicable to any form of joint. 
PA T HOLDER 
for i the Rivets. 


EXTRACTOR 


for withdrawing the Rivets. 





Showing Rivet in Position, 
Ready for Driving. = 
comb e in application and thoroughly reliable “ use, they : 
ine economy with efficiency and great durability. They 
y driven with a hammer as an ordinary nail or | These Fasteners can be withdrawn at any time without injury to the belt 


cack No punching of holes being required, a great savin | by means of this Extractor, the point of which is driven by hammer under 
° of time is thus secured. - ad | ‘ head of "rivet, shown in illustration. 


SAMPLES OF RIVETS FREE, WITH DESCRIPTIVE CIRCULAR AND PRIOE LIST, ON APPLICATION TO— 705 


DAVIDSON & CO, Patentess & sole Makers, Sirocco Engineering Works, BELFAST. 








CLYDE ENGINE WORKS, 
POLMADIE, 


GLASGOW. 


= ke BENNIE & SONS 
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MARSHALL, FLEMING & JACK, 


ENGINEERS & CRANE MAKERS, 
MOTHFTRWHLL, N-B. 











Loco. ‘fteam aimen 
FOR STEEL WORKS, &c. 


OVERHEAD TRAVELLERS. 
HYDRAULIC CRANES. 


R. G. ROSS & SON, 


Engineers, GLASGOW. 


RAPID CAULKING 
AND CHIPPING. 


ROSS’ PATENT. 


87 








Thoroughly Reliable. 

Caulks at the rate of 3 ft. per minute. 
In use by Leading Companies and 
Engineering Firms, 

Does the work of half-a-dozen men. 


ALSO SOLE MAKERS OF— 


RIGBY’S PATENT STEAM HAMMERS. 
TRADE MARK—‘‘ RIGBY’S PATENT.” 
Telegraphic Address - - - ‘‘Glenros, Glasgow.” 


GOLD MEDAL, PARIS, 1878 & 1885. 


GAUGE GLASSES 
BN ARCHES 
For Iron, Cast-Iron, Cast-Iron, Copper. &o. 
aaa ‘T QUILBERT- MARTIN 
be PATENT 
“BEACON” 
GAUGE GLASS, 





PATENT “BEACON.” 





DEPOT : 
1&2, FALCON STREET, 
; Aldersgate Street, 
The above line shown LONDON, E. O. 


powest 


9860 | E 


‘OSBORNE & GO.’S ALLOYS 


Are the Best, Cheapest, and marc! Durehle for B , Bushes, Liners, Pinions, Pumps, Slides, Valves, 
d all Wearing P. "of Machinery. 


OSBORNE BRO N ZE, Hard, Strong, Tough, Absolutely Antifrictional. 


Taylor's Special Bearing Metal. The Best, Cheapest and Coolest Antrifriction Compound. 


BABBITT METAL FOR LINING PURPOSES. 

KINGSTON do. do. do. 

PLASTIC do. do. do. 

FENTON do. do. do. AND SOLID CASTINGS. 
WHITE BRASS do. do. do. do. 


PERKINS’ PATENT FOR PISTON RINGS. 
SLIDON FOR SLIDE FACES. 


PEOSPEONn BRON aE: 


Original Makers : OSBORNE & CO., Great Garden Street, LONDON, E. 


THE PATENT SOLIDIFIED OIL 


For Lubricating Ordinary and Steam-heated Journals, Engine and Steam-Hammer Slides, &e. 
And for use wherever Tallow or Suet is applicable as a Lubricant. 


THE CHIEF FEATURES OF THIS LUBRICANT ARE— 


1. ITS HIGH MELTING POINT—212° Fah. 2. THOUGH SOLID IT IS SOFT. 8. IT IS PERFECTLY NEUTRAL. 4. IT LASTS FOUR TIMES AS LONG AS TALLOW 
SAMPLES, PRICES, AND COPIES OF TESTIMONIALS ON APPLICATION, 


MANUFACTURERS: 
A. B. FLEMING AND COMPANY, LIMITED, 


CAROLINE PARK, BDINBURGSE. 
LONDON: 15, WHITEFRIARS ST., FLEET ST., E.C. CITY OFFICE: 101, LEADENHALL ST., E.C. 
BIRMING: ar. CG 
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HAM: 66, GEORGE. STREET, PARADE. GLASGOW: 111. WATERLOO STREET. 615 




















RNNEEE OC 





Telegrams: ‘Triple, Glasgow.” 





ELECTRIC LIGHT 





_|MARINE ENGINES ENGINES. 
SCREW & PADDLE. wa HULLS oF STEAMERS 


CONTRACTED FOR. 








HALL- BROWN, BUTTERY & CO., 


HELEN STREET ENGINE wonus, GOoOovAN, GLASGow . 


= SSORIS DREOGERS 


142 








= 





FOR ALL KINDS OF MATERIALS. 
Any Crane can Work these Buckets. Send for Illustrated eee ua 





in black is of a rich 
Red, in th BURGER 


git? 8! ARTHUR H 


J. JESSOP & SON, Encineen;, LEICESTER. 











ENGINEERING. [JUNE 29, 1894, 


The SULZER PATENT STEAM ENGINE 


(SINGLE, COMPOUND, OR TRIPLE). 


[THE advantages and economy of these En. 

gines have been incontestibly proved by 
the fact that this system is more largely used 
on the Continent than any other. Since 1867 
Messrs. Sulzer alone have constructed 1870, 
and, including those made by other firms, the 
number is over 4000. 

Repeated exhaustive experiments have shown 
the smallest consumption of steam yet regis. 
tered with any engine, as verified by independent 
engineers and other competent authorities. 

STEAM CONSUMPTION. 

Triple Engines, 12 to 12} 1b. per I. HP. per 
hour, with 130 to 150 lb. steam. 

With Compound Engines, 14 to 15 Ib, per 
I. HP. per hour, with 80 to 100 lb. steam. 

These results from careful tests and experi. 
ments. With superheated steam slightly better 
resu'ts are obtained. 





Particulars of Superheaters given 
for Superheating Steam in Boiler 





i Ne as > 


SOLE MAKERS FOR THE UNITED KINGDOM — Flues, or with separate fires. 


BRYAN DONKIN & CO., LTD. 


Southwark Park Road, Bermondsey, London. 618 
: : - Mr. H. THOMAS, 10, Mawson’s CHAMBERS, DEANSGATE. 








MANCHESTER OFFICE 


R. DEMPSTER & SONS, Ltd.,, ELLAND, YORKS, 


IRONFOUNDERS & CONTRACTORS, {GAS & CHEMICAL ENGINEERS. 


ROOPS rr BRIDAES, 
ey oe we Bae Som AS PLANT 











Established 1855. 
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From a Photo. of Steel Tubes in course of Construction. 630 


RIVETED TUBES OF ANY SHAPE. STEEL OR CAST TANKS WITH PLANED JOINTS. 


Quotations Given on Application for any kind of Wrought-iron, Steel, or Cast-iron Constructional Work. 


wom ‘hn’ gg THOMAS PERRY & SON, L” 


Zale 4 2 E ; "\\ ENGINEERS, IRON AND STEEL FOUNDERS, 
gays -— a A| HIGHFIELDS WORKS, BILSTON, ENGLAND. 
AN. W.—Deepileids. z= : — 
¢.WR.—Bilston, AR —- = CHILLED AND GRAIN ROLLS 


FOR ROLLING ALL KINDS OF METALS. 


» —Duiy Bank. | SH ROLLING MILL MACHINERY. 











LANCASTER & TONGE, 


Engineers, PENDLETON. °™ 
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CURRIERS, 


ae meer 


OF 
WIRE-SEWN BELTING, NX. ag 
Helvetia” Leather Belting & Laces. <Q) 
LEATHER FIRE HOSF. Go 
Pump and Hydraulic Leathers, &o. 
HIGHEST AWARD INVENTIONS EXHIBITION, 1885. 


GOLD MEDAL, Inventions Exhibition, 1885. 


i STANLEY [i 
MATHEMATICAL INSTRUMENT 


MANUFACTURER 
To H.M’s Coe. Council of India, Science and 
Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveyin 
of every description, of the highest q 
at the most moderate prices. 
Price List post free. Engine Divider to the Trade. 


Address : GREAT TURNSTILE, HOLBORN, LONDON, W.0. 


HOLDEN’S 
LIQUID FUEL 
SYSTEM. 


For Loco., Marine and Stationary Boilers. 
AITE & OARLTON 
63, Queen Victoria Street. LONDON 


WHY ARE IR ONFOUR DEES 50 
te eee ee 


-saving devices are the best means of 
MAKING PROFITS AND MIXiN( 
Schiitze’s MOULDING SAND MIX $1 
MACHINE OT MD Bees, at ONE-NINTH 


other systems. A month’s free trial —" 


J. BAGSHAW & SONS. LTD.. 


BATLEY, YORKSHIRE. 474 
HY. R. MERTON & CO., 


2, Metal Exchange Bldgs., London, E.C. 
Bole Agents for the Aluminium 


Industrie Co., ss 


Neuhausen. 
ALUMINIUM 


(98/994%) in Ingots, é&c. 
also Ferro-Aluminium, &c. 301 


Maintenance of Permanent Way 








Instruments 
ity and finish, 
88? 



































Simple. 
LB. Handy, Soertes 


Ind: sable for Ste - 
tions, Crowded Siding: 
and nels. 





De Bergue'’s Patent Improved 


ERAIX. LIE TER. 
For Particulars and Price apply to 83: 
DE BERGUEA 2 CO., 


LIMITED, 
Strangeways Ironworks, MANCHESTER 








MANUFACTURERS 


Perforated 
Plates 


OF ALL SHAPES 
AND SIZES ANT 
tN ALL METALS 


Merthyr Yalean Foundry & Engineering Co.,Ltd. 


9%, ST. MARY STREET, CARDIFF. 
470 
















London Agents: 
WILLIAM H. BOYLE, 86, LEADENHALL STREET, E.O. 








A RU | 






SHEET, WASHERS, VALVES, CORD, TUBING, BALL VALVES, BUFFERS. 
PACKING OF ALL DESCRIPTIONS, DELIVERY AND SUCTION HOSE, CELLUYERT FIBRE, 
FOR EBNGINEMRING 2 MHOCHANICAL FPURFOS™US. 





VULCANITE AND EBONITE, CELLUVERT FIBRE, 


SHHHTS, RODS, OR TUBES, FOR HLEHOTRIOAL PURPOSHS. 


VULOANITE AND INDIA RUBBER 
SHHHT, TUBES, PUMPS, VALVHS, BALLS, &o., &c., FOR CHBMIOAL PURPOSES. 





































BRIGK MACHINERY 





CRAVEN’S PATENT BRICK MOULDING AND PRESSING MACHINES. 





For Working all kinds of Clay. 





The stiff or semi-plastic system of Brick-making for 
producing a dense plastic pressed brick ready for im- 
mediate removal to the kiln was invented by us 28 years 
ago, and it is most successfully working in nearly all 
parts of the world. 


DOUBLE THE STRENGTH OF ANY OTHER 
MACHINES IN THE MARKET. 


Brick plants for producing the best plastic-pressed 
facing bricks on the most economical system. 


Awarded Three Highest Medals at Adelaide 

Exhibition, and the ONLY Gold Medal for 

Brick Machinery at the Melbourne Exhibition, 
1 


BRADLEY & CRAVEN, 


WESTGATE COMMON FOUNDRY, 9452 


WAKEFIELD, BNGLAND. 
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| FOWARDS & SN 


HIGH-CLASS 


Leather Belting, Leather Hose, 
and Fire Bucket 
MANUFACTURERS, 


&c., &e. 
32 & 33, Gt. Sutton Street, 
LONDON, E.C. 


ESTABLISHED 1792. 


“Transmission, London.”’ 
695 


Telegrams, 
Price List on application. 





VALVES | VALVES! VALVES!| & 


CHEAPEST AND BEST. 
TURNBULL’S SAFETY, STOP, CHECK, 
SLUICE AND REDUCING VALVES. 


SEND FOR VALVE SHEET. 


ALEX, TUREBULL & C0, , BISHOPBRIGGS, 


“VALVE, GLASGOW." 548 





me 


in the 
Kingdom. 


Wm. R. DELL & SON, 


26, Mark Lane, LONDON, E.C. 286 
THE ‘*PERFECTA” 


Electric Steam Rngine Governor 


KILLIP’S PATENT. 
EXTREMELY SENSITIVE. POSITIVE IN ACTION, 





PRICES AND PARTICULARS FROM THE SOLE LICENSEE : 


THOMAS HOSKING, 


1, Thomas Street, LIVERPOOL. ‘o13 
— THE — 


“AQUA DRAINER” 


AND 


STEAM TRAP. 


When you want a good Steam 
Trap we will send you the 
‘‘Aqua Drainer’’on one month’s 
trial, and if not satisfactory it 
can be returned to us, and we 
will pay carriage both ways. 











THE CAPACITY OF THE CENTRIFUGAL COMBINED WITH THE FORCE OF THE RAM. 
JOHNSON’S PATHNT 


DRUM PUMP AND BLOWER. 


The Pump of the future for quickly and economically moving large 
Bodies of Water, Semi-Fluids, &c. 


=) a 
Your ‘Soon, weekilie at 341 
giving great satisfaction. —Teorm0nat. 


DRUM ‘ENGINEERING CO., Hydraulic and Pneumatic Engineers, 55, ATHOL ROAD, BRADFORD. 


——— 








ALL GOODS MADE BY OURSELVES IN LONDON. 


9O PER CENT. SAVING 
And SUCCESS OF THE STA UFFER SYSTEM 
Ensured ONLY with the Genuine 


“STAUFFER LUBRICANT” 


(Registered Trade Mark ) 
Ot which we are the SOLE MAKERS. 


; PATENT “UNBREAKABLE:” STAUFFER LUBRICATOR 


ECONOMY! OLEANLINESS! REDUCTION OF WEAR! 


TRIER BROS., f@iis, ©: 1 cua eee sre, vegrmesre 


Works: CUMBERLAND WORKES, NEW CHURCH ROAD, CAMBERWELL, 5.E. 

















NO MORE BROKEN 
SHANKS. 
WROUGHT IRON © 
FIRMLY FIXED 
NIPPLES. 








The BURHAM BRICK, LIME, & CEMENT CO., Litzd., 
7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.C. 
BURHAM WORKS, near AYLESFORD, KENT. 

London Depots: BURHAM WHARF, Belvedere Road, Lambeth; VIOTORIA WHARF and Draw Dock, Nine Elms. 


POE TLAND, SHEPPY, AND ROMAN CEMENT 


Grey Stone and White Flare Lime. Great Culand Cliff Hydraulic Lime. 
Gault and Clamp Burnt Bricks, Cornice Tiles and Tubes, Pether’s Patent Diaper Bricks, &c. 


ST. GEORGE'S IRONWORKS, L™. MANCHESTER 


(Late ORMEROD, GRIERSON & CO., Lid.), 


HIN GIN HEARS o MIiLILWwW RIGHTS, 
annette 68s Have the Largest Assortment in the Trade of 


Stationary Steam Engines for all purposes. aa ATTER N S, 


Porter's Governors; all sizes in Stock. 
WITH MACHINE-CUT TEETH, 


MILL GEARING. a 
SPUR WHEELS, BEVEL WHEELS, 


Cranes, Turntables and Water Columns. 
MITRE WHEELS, 


Compressed Air & Air-Compressing Engines. peo 
FLY WHEELS. 


Prospecting Boring Machines, 
ORIVING PULLEYS AND DRUMS 


CAN BE SUPPLIED, 


BORED AND TURNED 


IF REQUIRED. 
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AND ALL KINDS OF 


GEMEN? MACHINERY 


HYDRAULIC PRESSES. 





JOHN DEWHURST & SON, 


Attercliffe Road, SHEFFIELD. 


AND PULLEY PATTERNS ON APPLICATION. 
National Telephone No, 229, 85 


CATALOGUE OF WHEEL 
Telegraph Address: ‘‘ORMEROD GRIERSON, MANOHESTER.” 
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IRON ROOFS. HOUSES AND BUILDINGS : 


FOR PG Oe ee oh” io ok Oe ee ChiMA TES 


| IRON ROOFS & BUILDINGS 

Engineering and Steel Works, = 

SHIPBUILDING YARDS, ne 
GASWORKS, COLLIERIES 


RAILWAY, MINING, 


SPECIAL ATTENTION GIVEN Jo EXPORT WORK. 
onstructional lronwo 
DRAWINGS AND ALL INFORMATION ON APPLICATION. 


350 


| NESS, 


Sours STAFrEOnRDSHikts, 
Menufacturers of 














Marine & all kinds of Steam Engines & Machinery, both in Iron & Steel 
SHAFTS UP TO 15 TONS WEIGHT. 


LOCOMOTIVE AXLES and RAILWAY CARRIAGE BUFFER FOBGINGS. 


LONDON OFFIOH: 118, QUEEN VIOTORIA STREET, E.C. 


MEASURES BROS., LTD., 


LONDON. 


ENGLISH & FOREIGN STEELUOISTS. 


MEASURES’ JOISTS ARE THE BEST AND CHEAPEST IN THE MARKET. 


Have now in their Town Stock 4000 tons of STEEL JOISTS, 8 in. to 

20 in. deep; also 3000 tons of Iron Joists, Channels, Tees, Angies, 

Plates, &c. Riveted Girders, Fireproof Floors, Stanchions, Columns, 
Chequered Plates, Rails, Bolts, 


SECTION SHEETS AND ESTIMATES ON "APPLICATION. 
PROMPT DELIVERY FROM STOCE. 659 


7 A. PARSONS & C0., wonxs, NEWCASTLE, 


WORKS, 
ELECTRICAL ENGIN. TERS & CONTRACTORS, 


MANUFACTURERS OF STEAM TURBINE DYNAMOS, MOTORS, PROJECTORS, MIRRORS, 


—_— AND — 


CONTRACTORS FOR COMPLETE CENTRAL STATIONS. 
MAKERS OF VACUUM PUMPS FOR THE MANUFACTURE OF INCANDESCENT LAMPS. 


MAKERS 












2 a 
5s 
=8 
ag 
23 
= = 


From 8” to 20” deep. 


Telephone No. 4,586. 











OF LOW 
DYNAMOS (Aig 
DRIVEN ‘6 5 CONSUMP 
BY BELT ome 
GEARING, i 
OR FOR 
COUPLING DIRECT mi STEAM. 

10 ENGINES. i 


BAILEY’S PATENT 
Sight-feed “‘ DIAL” Lubricator, 
FOR BEARINGS. 

— No Serews, No Lock-Nuts. 

' Easily Re-set to Normal Working 
4 Position after Stoppage. 623 
Can be had through all Dealers. 

Tohold 1 oz., 5/6; } pint, 8/6; } pint, 12/6. 


. H. Bailey & Co., Ld., Manchester. 

















J. B. TREASURE & C0. 


ae, GAUGE GLASS MAKERS, 
ae \) STEAM GAUGE MAKERS, 
\ J LUBRICATOR MAKERS. 
ST, WATER GAUGE COCKS, 
INDIA-RUBBEE WASHERS 


8, VAUXHALL ROAD, 
LIVERPOOL. 


Contractors to H.M. sdntealty 











SAMPLES FREE ON APPLICATIOV. 


WEBB & SON, 


TANNERS, CURRIERS, 
Fellmongers, 


GLOVE AND GAITER 
Leather Dressers, 


LEATHER &WO0L 





BUCKETS 
AND HOSE. 


——o-—— 


12 First-Class Medals 
AWARDED. 


Combs Tannery, Stowmarket. 


Frice Lists and Terms on application. 





LARGELY USED IX 


COMPOUND 
AND 


TRIPLE-EXPANSION 


ENGINES. 
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-|DAVID CARLAW & SONS, 





81, Dunlop Street. GLASGOW. 


GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver the above one Roman and Lias Cement to 

any part of London by boat, rail or cart; and to 

every part of the kingdom by rail and boat direct 
from their 


Stockton, Wilmoote, and Harbury Works. 


Ohief Offices: WARWICK. 


WORCESTER WH 
oan? SOUTH WHARF, PADDINGTON. We ane’ 








HORTON'S NEW DRILL CHUCK 


STYLE B. 
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“FLEMING & FERGUSON'S PATENT” 
QUADRUPLE, TRIPLE AND COMPOUND 
Made in four sizes, }, 4, ? and 1inch 


_ VERTICAL EXPANSION ENGINES 
VERY STRONG & DURABLE 


ADVANTAGES IN THESH ENGINES. 





Consisting of four pieces only. The 
jaws, thoroughly hardened, are of 
+f 


5 
cylindrical form, preventing canting 


AND PERFECT STEADINESS 
or pele when gripping short work. 


NO DEAD CENTRES, CAUSING VERY UNIFORM EFFORT ON CRANK PIN 
PERFECT GOVERNING. 
SMALL COST OF ENGINE HOUSE AND ENGINE BED 


HIGHEST ECONOMY IN FUEL 


EEE. AA As 


SMALL AMOUNT OF FRICTION, INCREASING EFFICIENCY OF ENGINE 


ALL PARTS EASY OF ACCESS 
THE BEST KEY DRILL CHUCK EVER IMPORTED 
FROM AMERICA. 
MORSE DRILLS. 





NORTON EMERY WHEELS 
PEERLESS RUBBER PACKING & GASKET. 
MILLING MACHINES, LATHES, SCREW MACHINES 


CATALOGUES _FREE TO THE TRADE. 


The Oldest and Largest American Importing House 


( CHURCHILL & CO. 


LIMITED, 
21, Cross Street, FINSBURY, LONDON, E.C 


Branch: 6, Albert Street, BIRMINGHAM. 








408 


The Leeds Rngineering & Hydraulic Co., 


PROVIDENCE WORKS, 

















MACHINERY. 
HYDRAULIC 


PLANT. 





















































HAULING AND 
WINDING 
ENGINES. 

ecumulators 
PRESSES. 

CRANES. 
LIFTS. 






































ALSO MAKERS OF = ~ cae 
ALL KINDS OF HORIZONTAL 


ENGINES. 
LANCASHIRE BOILERS 


UP TO 200 Ib. WORKING PRESSURE. 


= 
i 
= 
= 
= 
= 
= 
i 
= 
= 








MILLWRIGHTS’ WORK IN ALL ITS BRANCHES 


Parewe QUICK-SPEED N.D.C. COMPOUND ENGINES 


FOR ELECTRIC LIGHTING AND OTHER PURPOSES. 





rT 





i ‘‘ BUCKLEY'S” 
y/ BALLAST 

HARGREAVE’S \X A Z 
PATENT \ 


PATENT PISTON Rop SupPoRT. 
y PUMPS 
PISTON RINCS, ~~ Z 


“Leeds” 


FOR PISTON ROD GLANDS. 


““Crompton’s Patent” Metallic Packing 





Boiler Feed Pumps. 





HYDRAULIO 


Ziv JOHN MUSGRAVE & SONS, Ltd 


J 
GLOBE IRONWORKS, BOLTON, LANC. 





WRITE FOR CIRCULARS TO 
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Pa 


(CONTRACTORS TO H.M. GOVERNMENT), 
CYCLOPS WORKS, 


gRAFTON & CO. 


— 
anarron, BEDFORD. 








—— , 


IE Descriptive Price List free on wie. 





BEDFORD. 





Thomas Turton ‘4 Sons 


MANUFACTURERS OF LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENGINEERS’ TOOLS, HAMMERS, EDGE TOOLS, STEEL 
FORCINGS, SPRING STEEL, 


Tool Steel. 
SHEAF WORKS, SHEFFIELD. 


Lendow Ofids: Oh Paveen STREET, EC. ~~ 
Boston, U.S.: 40, KILBY STREET. 


Ser a 








Gandy’s 


The oldest 
The best 
The cheapest 


Belting. 


Wheatland Works, SEACOMBE. 

130, Queen Victoria Street, LONDON. 

40, Wards Buildings, Deansgate, MANCHESTER. 
220, Ingram Street, GLASGOW. 

22, Charles Street, BRADFORD. 

49, Grey Street, NEWCASTLE. 

24, Rodingsmarkt, HAMBURG. 

8, Rue Rouget d’Isle Courbevoie, PARIS. 














- |AIRK & HORSFIELD 


Chapel - en-le- Frith, 
DERBYSHIRE, 
MECHANICAL ENGINEERS. 





A large number of 
our standard sizes 
of Engines in stock 


to supply Shipping 
orders. 





ILLUSTRATED 


TERMS 


ON APPLICATION, 








Telegraphic Address— 


‘FORGE, 'Chapel-en-le-Frith. 
497 


New tidieee of High. ee thine 


BOTH VERTICAL AND HORIZONTAL, 

















BUTTERS BROS. & CO. 


CRANE MAKERS, 
Contractors’ Engineers and Machinery Merchants. 





HSTABLISHED 1867. 











Improved Wire Rope Steam and Hand Derrick Cranes, 


With Jibs from 40 ft. to 70 ft. long. 
MAKERS OF ALL KINDS OF BUILDERS’ & CONTRACTORS’ PLANT. 
LARGE STOCK OF SECOND-HAND PLANT, FOR SALE OR HIRE, always on hand. 
Catalogues and Prices on Application. 
Offices— 20, WATERLOO STREET, 
Works—LAMBHILL ST., PAISLEY ROAD, 
Bogistered Telegraph Address—"' BUTTERS, GLASGOW.” 


} GLASGOW. 
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ALEXANDER PENNEY & C0. | 


ress: 107, Fenchurch Street, LONDON, E.C. _[tazerantic Accrose 
































100 LBs PER YARD. 


STEEL CIRDER TRAMWAY RAILS 


Every Section and WEIGHT. 


LIGHT STEEL RAILS, STEEL SLEEPERS, PORTABLE RAILWAY 
CAST-STEEL POINTS AND CROSSINGS, WAGON WHEELS. 
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| R.A.S.E., CAMBRIDGE, 1894. 
H.R. & EH. TURNS GaSe. 2S wick. 


AND (FJ) 82, MARZ LANA, LONDON, Ei.C., 





STEAM ENGINES. CORN & SEED GRUSHERS. FLOUR MILL MACHINERY (Latest & Best Modern Roller System). 
STAND No. 377. __ MACHINERY IN MOTION. rw 








THE KILBOURN PATENT REFRIGERATOR CO., LIMITED, 


—— MANUFACTURERS OF -——— 


ICE-MAKING AND REFRIGERATING MACHINES 


ON THE AMMOWIA OOMPRESSION SYSTEM BY BRINE OIRCULATION OR DIRECT EXPANSION. 


For Ice Factories, Steam and Sailing Ships, Abattoirs, and Cold Storages, Bacon Curing Houses, Butter Dairies, Creameries — 
Cheese Factories, Breweries, Paraffin Oil and Candle Works, Steam Trawlers and Fish Carriers, &c. 


Office & Works: &S89, Commercial Road, T.i~wezrpool. 


STAMP BATTERY FITTINGS » 


Crucible Cast-Steel Cams, Tappets. Forged Steel Shoes and Dies. Stamp Heads, &c. 


ASKHAM BROS. & WILSON, LTD., SHEFFIELD. SHEFFIELD. 


JOHN FLETCHER & SONS 


ESTABLISHED 1778. (WILLIAM FLETCHER, SOLE PROPRIETOR). TELEGRAMS : 
MACHINE MADE “WHEELS, MANCHESTER.” 


-WHEEL CASTINGS == 


Makers of Patent MACHINE-MOULDED TOOTH-WHEEL, FLY-WHEEL, ROPE PULLEY, and BELT and STRAP PULLEY CASTINGS, and MILL GEARING 
of ANY required dimensions WITHOUT PATTERNS, which can be supplied BORED AND TURNED. Patentees of Self-acting Grinding and Mixing 
Mills for tronfounders, Minerals, &c., as supplied to ‘sir Joseph Whitworth & Co., Ltd,, Sir Wm. G. Armstrong & Co., and many other eminent firms. 

Extract from Testimonial :—“I consider that the Improvements you have introduced are of great value.”—Sir William Fairbairn. 9984 
BAGIEA FouUN YODA Y, SA LEFOBRD, MA NO BRES TE EB. 


“ROOT’S” mame s™" BOILER. 








































t——— FRONT ELEVATION —— 





oo SCALE SCALE 3/! 6 OF AN INCH* TO THE FOOT.—— —— LONCITUDINAL SECTION ~ TRANGYEROE odivalt 





SONERAD ENAP & CO., 11, QUEEN VicTORIA STRE=ZT, LONDON, =z1.C. 








JuNE 29, 1894.] ENGINEERING. 31 


“« GEO. CRADOCK & CO., 


Chicago Exhibition, WIRE ROPE WORKS. WH7_ AEE EEE EM.D. WIRE DRAWING Micls. 


All Wire used in the Manufacture 
tate. im a 4 —_ by our- 
selves from 3 prepared 
Wire Rods paca for our 
own use & on no account what- 

ever do we supply the Trade, 


OF 
Lonpon OFricz— 


LANQG’S 
PATENT 7, EAST INDIA AVENUE. 


R PE, The above illustration is from one of Cradock's Improved Patent Crucible Stee! Ropes caine n of Lang's Patent Lay) eretnaly 690 yards long “CRADOCK, WAKEFIELD. ’ 
O taken out im 1802, after working a years two — mths on the side pg dh gem and raisin a cost o per ton, at the hd 


Coal Co. Ltd.'s, Golliery, Tonypandy, Glamorganshire. This Pope was taken of ff only on account of the length rot time It had worked. "Gap bak queiens age Sek shea ~ “1 dees ~ 


RICHARD MORELAND & SON, 3, Old St., London, E. ( 


MANUFAOTURERS OF 


EIGH-OLASS STHAM ENGINES, 


Simple or Compound, with Jet, Surface or Evaporative Oondensers, up to 1,000 Indicated Horse Power, 


PUMPING MACHINERY 


Of the most powerful and economical type, for Water Supply, Irrigation, Docks, Drainage Works, 
and other purposes, and all Olasses of General Engineering Work. 
FOR TYPE OF OUR DIRECT-ACTING PUMPING ENGINES, SEE “ENGINEERING,” 3rd OCTOBER, 1884. ome 


CONSTRUCTIONAL IRON WORK FOR BUILDINGS, &c. 


CHAS. MACINTOSH & CoO., unite, 


Works: CAMBRIDGE ST., MANCHESTER. 











Original Manufacturers 
































TELEPHONE No. - - 267 NATIONAL, PACKING. 
» «° * 1124 NEW. WARBEOoOvUSES : 
Telegraphic Addresses 

MANCHESTER . - . 4, Piccadilly. eg onan aaenehenten” e L an 
LONDON . .— . . 30, Fore Street, E.C. “ LARK, 
LIVERPOOL - - - 9, Chapel Street. won don TORE, Liverpool” 

a at ae ee : “MED Glasgow 

BRAKE PIPES. VALVES. 








HOSE. TUBING. SHEET. WASHERS. 
GAS BAGS. BALL VALVES. mes 
MECHANICAL INDIA RUBBER GOODS. 


ADVANCED TYPES 


OF METAL-WORKING 


MACHINE TOOLS E4 


= JAMES SPENCER & Co. 


Ens <2 CHAMBER IRON WORKS, SS —— 
oor. Rams Daw, HOLLINWOOD, MANCH ESTER. “GmnouLan SHAPING MACHINE. 12 


Balanced Spindle and Tapping Arrangement. 
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CROSSLEY’S ical one -t ENGINES. 

















Represents New Type 25 HP. 
Nominal indicating 64 HP. 
(Maximum). 
GREATLY REDUCED PRICES. 











— 
aa 


nile | 
























































CROSSLEY ‘BROS. Lo, OPENSHAW, MANCHESTER 
TANNETT WALKER & C°. 


LEEDS, ENGLAND. 


ENGINEERS AND BOILERMAEIEUBES, | 






















STEEL PLANT, ARMOUR PLATE, HYDRAULIC FORGING, ROLLING & BENDING MACHINERY. 
))\ HYDRAULIC PUMPING ENGINES. 





Forging Presses. 









HYDRAULIC. MACHINERY 


ei Pumping Engines 


/) 74 ACCUMULATORS. 
a2 — GRANES crorrante ano Fixe. 


CAPSTANS. 


Oe - DOCK GATE MACHINES 
SLUICES, §¢. 
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SMRDLEY BROTHERS. Lid, 


Eagle Ironworks, BELPER, DERBYSHIRE. 


EDGE RUNNER GRINDING MILLS 


FOR ALL DHSCRIPTIONS OF MATERIALS. 29106 



















4 
nn 
ad 
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ESTABLISHED 1777. 
MAKERS OF 


OIL MILLS, 


Hydraulic Ram & Pump Leathers, 
THE KINGSTON PATENT 


DREDGER & EXCAVATOR. 


Catalogues and Prices in English, French, German, and 
Spanish, free on application. 


ROSE, DOWNS & THOMPSON, L?- 


GOVERNMENT CONTRACTORS, 


OLD. FOUNDRY, HULL, 
76, Cortlandt St., NEW YORK, & 1, Lall Bazar, CALCUTTA. 


Interior of a Large Anglo-American Oil and Cake Mill On Admiralty and War Office Lists. 469 Bucket Grab wulhing x fend ond ‘aead : ‘eee 


LUKE & SPENCER, Ltd. _ CS 
Annwiox, MANOHDSTER. 


EMER 


THOS: CHATWIN, ¢t. tixoat STREET, BIRMINGHAM, 
od BATOPACTUREE 

Stocks, Dies, and Taps; Screwing Machines in pa variety | Twist Drills and kiners, 
Standard Oylindrical Ga oad Spanners; Ratchet Braces; jn 

Tube Cutters ; Tube Wren and Vices, and General Tools, ¥ 
GOLD AND SILVER NEDAL CALCUTTA, 1884. 

AWARDED AND AT 

First Order of Merit : 5) um STOCKHOLM, ante 
AT ADELAIDE, 1887. 




















































STANDARD GAUGES. 






Onn 


ii 


(MPROVED RIMER with TWIST FLUTES, 
ANGULAR PATTERN 8TOCK8 AND DIE8, 


RATCHET BRACE, 


ENGINEER'S TAP. 
WHITWORTH Pattern GUIDE 8TOCK8 AND DIES. 


TAPER SHANK TWI8T DRILL, with Grinding Line, 


CLYBURN 8PANNER, 


HAND-POWER SCREWING MACHINE for TUBES with 
SELF-AC1ING FEED MOTION for CUTTING OFF. 





9933 
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BELLEVILLE” Pee Ee. 


PATENT. 











WATER TUBE BOILERS. 





FIRST USED, 1849. | LATEST PATTERN, 1893. 
Messrs. MAUDSLAY, SONS & FIELD, ENGINEERS, LAMBETH, LONDON, 


Sole Agents and Manufacturers for Great Britain and Ireland, Italy, Germany, and Austria. 








ADOPTED BY BRITISH, FRENCH, & RUSSIAN NAVIES FOR ALL HORSE POWERS, & IN FULL POWERED STEAMERS 


OF THE MERCANTILE MARINE. 


VFSSEL 


CENTRE OF 
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ADOPTED BY BRITISH NAVY IN 


H.M.S. ‘‘SHARPSHOOTER,” Torpedo Gunboat, 8500 |LHP. _-H.M.S. “ POWERFUL” and “ TERRIBLE,” of 25,000 I.HP. each. 
SUPPLIED TO THE Tyee NAVY AND FITTED ON BOARD THE FOLLOWING WAR VESSELS: 























‘Voltigeur” .. - Despatch Boat .. 1000 - Cruiser, ist Class 8000 “Léger”... - Torpedo Gunboat .. 2200 **Descartes” .. Cruise 8500 
** Milan ee . Cru oer . : «Latouche Tréville* Armoured oer 7400 | ‘‘ Lévrier ” ee do. do. 2200 | ‘‘ Bouvet”’.. + 1st Class Battle Ship 14,000 
“Hirondelia, an oo J we - 3f00 **Chanzy ” oo os do, do... 7400|‘*Brennus” _.. ist Class Battle Ship 14,000 | ‘* Pothuau” - ist — vue? +» 10,000 

°e oo Keen be :: Gunboat + 450/‘‘Charner” ... oa do, do. .. 7400 | * iréhouart * .. Coast Battle 7500 | ** Pascal” .. - Coeer .. 8500 

re . Des <i Boat :. 400| ‘* Abervrach ° = | e- 170) ‘‘ Bruix” .- Apmoured to 8800 | ‘‘ Galilée”’.. os ak a - 6600 

. ‘ftigault deGenoullly” Cru SP we . 2100|‘*Caudan” =... ee Despatch Boat .. 600 “« Bugeuad a= do. do. .. 9000! **Catinat” == do. as an 9000 

FITTED ON BOARD IMPERIAL RUSSIAN NAVY’S STEAMSHIPS. 
‘Mini , Armoured Frigate 6000 | * Marevo Imperial Yacht "200 | “6 hy” Gunboat 2000 | “Standard” .. Imperial Yach ‘000 

**Minine” rmou ga oe bi wun ~~ ee remyaschy ” Gun es + =< ndard” .. Imper as 
** Groziastehy ” Gunboat... -» 2000 | ‘Strela ” « do, |e 1308 | “Otviagni” ge WO, .. oo ce ws OOO  RRPOWA” .. Ho. m do. : a 15,000 

STEAMERS OF CIE. MESSAGERIES MARITIMES. 
LHP. Lap, 1.HP. 

** Ortegal” .. Cargo Boat .. ++ 1800} ‘‘ Australien ” -- MailShip... .. 7000 | ss Armand Béhic ” + a Shi Pre 7006 | “nest Simons”... a .. 56 

**Gindh”™ .. mx Mail Ship os -. 2400| ‘*Polynesien” .. do .. eA -- 7000 | ** Ville de la Ciotat ” do. ia +» 7000 =e ae _ 





WESTERN RAILWAY CO.’S STEAMER “LA TAMISE,” HIGH-SPEED PACKET BOAT, 46500 I.HP. 





NORTHERN STEAMSHIP COY. OF AMERICA, TWO STEAM MAIL BOATS OF 6000 I.HP. EACH. 





STEAM YACHTS “SHEARWATER,” “CORYELL,” “WILD-DUCK,” SULTANA.” 





As a Donkey Boiler, and for all auxiliary purposes the “Belleville” Type is used on the largest vessels of the French, Russian, Spanish, 


Greek, &c., Navies. 


A special wre is built for Steam Launches working with sea water, &c. Over 200 Launches and Pinnaces in the French Navy have 


already been 


For Land Installations, and for all Manufacturing Purposes, the “ Belleville” Boiler has proved to be a simple and team 
Generator. Can be worked to any aresnure and to supply all horse-powers; the smaller and Portable deakeus bales aaa one 


and suitable for Electric Light I tions, Hotels, Stores, &c., &c. 





ESTIMATES FORWARDED FREE ON RECHIPT OF PARTICULARS TO— 


MAUDSLAY, SONS & FIELD, Limited, Lambeth, LONDON 
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= . 4 . = 
The Original ‘‘ Robey ” Compound Engine. j Lancashire Boiler. 


ROBEY & CO. 


LIMtreDbD, 


: | LINCOLN, ENGLAND. 
—— | 


a 49 LONDON OFFICE—117, Cannon Street, E.C. ig 
igi “ ” be 
= “Weought-inon sak Yount, N.B.—All Communications to be addressed to the Globe Works, Lincoln. 








eee 












Tr 7 eg 








Horizontal Engine and Vertical Cross 
Tube Boiler. 





= 


: val ORTABLE COMPOUND ENGINE 


Improved Barrow Lift, or Vertical | FITTED WITH PATENT AUTOMATIC GOVERNOR AND LINK EXPANSION GEAR. Cattle Power Sugar Mill. 


Hoisting Engine. 
OVER 14,000 ENGINES AT WORK. 





















ILLUSTRATED CATALOGUES 
in French, German, Russian, Portuguese, and Spanish 
sent post free on application. 





M1 and ABC CODES USED. 
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Improved Corn ' th Derb s Patent Coupled Compound Engine, Extreme Simplicity, 
or Frene! hoe td ‘Absolute Regularity of Speeds Highest Economy, ¥ 
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ROBERT BOYLE! & SOn’ss 


Stone Breakers & Ore Crushers) AIR PUMP VENTILATOR, 


THEHH “BLAKEH-MARSDEN” IS THE BEST. 
—_ 50 PHR OENT. REDUCTION IN PRION, 


H. R. MARSDEN, Soho Foundry, LEEDS.| JRIBD  sirniy mova ae seme er at map 


OVER 10,000 IN USE. 80 FIRST-OLASS AWARDS, | 2 Babee Tinto CONDON: 1 otra Sreet, SLABCOW_ 
60 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. Index of Part I. 
ILLUSTRATED LISTS IN ENGLISH, FRENCH, 4ND SPANISH. 9900 \ banat OF OUR 


Postal Address: H. R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS. | CONVEYORS, CATALOGUE. 
EMERY WHEE LS. ee | 


Sih ** ought to give way to Chain-Belts 
PRICE LISTS FREE ON APPLICATION. \ 2 **machinery, and will, as Sprocket Wheels 


MITCHELL’S EMERY WHEEL CO., Mill St., Bradford, MANCHESTER >a Horse Power of Chain-Belts 














nam Vide Charles Reade’s Labour- 
seme — eames encraeeeamemrare gt ) Saving Machinery Hero, Belt and Strap Elevators 


[Dwvings, Plans, Tracings, Ma.) Henry Little, in “Por Your- Spiral Conveyors 


l de Rivet Works 0, | - &e., ted with A d teh, : fs SELF IN His Piace,” which all 
C y C moderate loose, MESSER and. THORPE, Mecha. by Employers, Engineers, and i ye 


GLASGOW. 
nical and General Draughtsmen, 8, Quality Court, | (4 } read. ‘ 
Bust Rivers, SPicas, Woon Sonews, Sonsw Bours, 4 608 Managers should Steel-Chain Conveyors . 


Chancer: w.c. 0 f 
Mk Tas are thoroughly practical Engineers. = Ae 5. FLEV ATORS Tray Conveyors, for Coal : 
x Tray Elevators, for Coke & Ash 9 
WEIGHING MACHINERY. | ELNAWZAR DAA “) ss Tactekidbevin eeu 


re) IP Le)) Bee <a om see Barge Elevators . . . 36 
Ship Elevators . 37 


Hedge, WPS Sevait an A ~il Mechanical Stokers aniihinhes} 39-40 
= j Conveyor Stoking . . . 41-45 


Ogee in Ibon Yor hs ) oe Sis BS) Crushers and Sifters : . 46- 
Gotha lice: es re) E v 3 € ADDRESS: = 
Gr ent load, a ad? 1) NeW CONVEYOR CO., L1. 
rvechester aN % 8 & 4, LIME STREET SQUARE, 


Tele. Address—'‘ WEIGHING, MANCHESTER.” é LONDOon. 9685 


DAVEY, PAXMAN & CoO., Sica COLCHESTER, LANCASHIRE BOILERS 


——— MAKERS OF —— 
ENGINES & BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &c. 
Portable and Semi-Portable Engines, | Triple owe Vertical H 
Semi-Fixed and Boilers, Horizontal Winding Oompound Semi-. Engines & Boilers 
Horizontal Compound Portable and Semi-Portable | Oompound Horizontal Fixed 
Vertical Engines and Boilers, 68, Oorniah, Lancashire, and other 


fa The Engines are with PAXMAN’S PATENT AUTOMATIC EXPANSION GEAR and ADJUSTABLE 
138 GOVERNORS, which ensures a steady and constant speed in any emergency. 


= thls Gear is oe ofthe GREATEST and MOST MODERN IMPROVEMENTS ffeciod inthe Stoam Engine 


Catalogues, and full particulars with prices, on application to 


MAKERS OF ENGINES DAVEY, PAXMAN & CO., ENGINEER LCHESTER. i ; , 
ty «et London Office : 78, QUEEN VICTORIA a ray Od 6901 Made in all Sizes. 


REFRIGERATING & ICE-MAKING MACHINERY. 


= 2000 MACHINES SoOotD. 


—_.. hy tar +y- & SINCLAIR,  Setow, Agente for the Livpz British Rerriesration Co., Lrp., Lonpon. SYDNEY, August 14th, 1893. 
Rs,—We are Spee to be able to inform you that the Linde Disc Freezing Machinery erected by you at our Stores, North Sydney, has been at work continuously for over six months, and has completely 
fulfilled oe Specification with conditions of guarantee, giving us every satisfaction and freezing the carcasses in a most efficient manner, and on a remarkably small consumption of fuel and labour expenses. 


Our Manager, M. Mrapow, states that during his ten years’ connection with the New Zealand and Export Trade, the Linde system is the best he has ever been connected with, as it gives the highest results on 
the smallest consumption of coal, “and is specially well adapted for freezing and chilling in warm climates, the brisk circulation of air keeping the ——_ sweet, clear, and dry, with . = absence of snow even 


during the introduction of warm ‘air, From the storage chambers the carcasses and wrappers were shi; in a perfectly dry state. faithfully, J. H. GEDDES & 
~ ped * aa The Pastoral Finance Kesociation; Ltd, tsigued)” W. Tyson, Secretary. 


THE LINDE BRITISH REFRIGERATION CoO., Ltd, 


35, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. = 
For Locomotive Builders. 


St ] C tL o ,, Hydraulic Engineers. 
ce as Ing S » Colliery Proprietors. 
, Dredger Builders. 


Sole Makers of Manganese Steel under the Hadfield System and Patents. 


Hadfield’s Steel Foundry Co., L’ 


Hecla Works, Sheffield. 156 & 157, Leadenhall Street, London, E.C, 
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MORISON w SUSPENSION 


UNIFORM THICKNESS. dill EASILY SCALED. 


BOILER FURNACE. 


Recognised by Engineers as possessing Exceptional Advantages, including the Highest Margin of 
Safety and Quick Steam-raising Powers. 


Tue LEEDS FORGE COMPANY, Lro., LEEDS 
aun mamas, PETER BROTHERHOOD, = == 


GOLD MEDAL, pyre Road, Westminster Bridge, LONDON, 2, SILVER MEDAL, 


a ie AB TB NEO Ch a Class 66. 


ae IMPROVED Patent SIMPLE or COMPOUND . — ENGINES. wale 












































FOR DRIVING — (yep 144,750 HP, 7 DOUBLE- ACTING 
FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 
PUMPS, 
DYN AMOS, aN GIN ES 
HIGH-SPEED Driving Dynamos, &b., 
MACHINERY, AS FITTED ON H.M. YACHT 


AS LARGELY USED in the BRITISH 
AND FOREIGN NAVIES. 


“VICTORIA & ALBERT,” 
H.M.S. “ROYAL SOVEREIGN,” &c, 


cece EBB om 
Tewtitetctiee Open chiaines and Dynamo. 


AO GEORGE ELLIOT & CO., manuracturers OF i 
3S PATENT LOCKED WIRE ROPES & LANG'S LAY PATENT WIRE ROPES ‘cz 


ee eee And other Wire Ropes for Mines, Oranes, Lightning Oonductors, Hawsers, &c. 5 athe 
Section I.L OFEICE: 1c, GRAAT GHo RcGcsE S=z., WiSTMiInN STH, L.ONDYDow. Section A. 9101 


me Pie a os 
> WIGAN! 


“wl CROonrogoo— RY / ay Lo 

































‘ Aaa » “ 
AS) Le TAN : 5 
FOR MINES, TUNNELS, & 
CONSTRUCTORS OF THE 2 
VENTILATING MACHINERY AT THE é 


— ee AIR COMPRESSING ENGINES 
“ae GAS COMPRESSING ENGINES 
BESSEMER BLOWING ENGINES 












5 Patent Friction C Se Haulae heey 


W EXTENSIVELY IN USE Ee HAULAGE PURPOSES. 
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BRADFORD.” 


SOLICITED. 
“ THWAITES 


MACHINERY, &c., 





Makers of HYDRAULIC RIVETING, FLANGING & FORGING 
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aNv eee i —= 7] | 
SHIMO19 S.LOOU BB © iT ‘ONVTONA NI SN AG 
SYaXVW 3210S 1VND)I0 Sr a dIL9NULSNOD 0092 uaA0 


‘SHAAVW YAWWVH WVALS GNV SYAANIONA TVYANAD ‘OVINVYGAH ‘OLLVNNANd 


“SHEWoszt ‘AHOLCdAVUsa ‘SHBOANOU NwWo' THA. 


G3SLIWIT © 





a] 3 
C18 
=| Ni 
Als 
| 'e 
O| & 
| 
4) es 
jam 
am 
© 
i) 



























































JuNE 29, 1894.] ENGINEERING 


CRANES *« on SPECIALITY 




























AND LIFTING MACHINERY 





: ina CONTRACTOR TO THE 
WAR OFFICE 
¢ STEAM, ' 
ADMIRALTY, 
of H A N D, INDIA OFFIOR, 
j ELECTRIC, coLoMLAL AnD yoation 
. AIR ’ GOVERNMENTS, 
a 
AND HOME AND FOREIGN 
HYDRAULIC Z RAILWAYS, DOCKYARDS, 
3 POWER. OveRHEAD Steam OrANE. Fic. 378. as mannouns, &o., &. 


THOMAS SMITH, STEAM CRANE WORKS, OLD FOUNDRY, RODLEY, NEAR LEEDS. 


London Agents:—BARRY & HIGHAM, Broad Street House, Old Broad Street, H.C. 


TURBINES |“ EUREKA” GRAIN CLEANING MACHINERY (¢ 


The “Little Giant,” for developi 
water power, with My a feo Dae For Grain Warehouses, Flour Mills, Breweries, Distilleries, &o. 


and upwards. 


Vertleal and Hoslasntal ‘ypes. Over 160 different styles, sizes, &c., with capacities ranging from 5 to 3500 bushels per hour. -)] Meee 
953 Sold to the Canadian eu 





















Government. SOLE MANUFACTURER— 
Git $s ELOW ES, 64, MARK LANE, LONDON, [37 ) 
___ “Little ¢ Giant” tin Contractor to H.M. Government, also ieee French, Indian, Egyptian and Cape Governments. io “Bareka”” Wheat Scourer, 











PATENT MICA GREASE 


SAVES SO TO SO PER CENT. OVER COST OF OIL. USED ON ALL KINDS OF MACHINERY AND SPECIALLY ADAPTED FOR INDIA & HOT CLIMATES. 


PATENT MICA-COTTON PACKING. PATENT MICA-FLAX PACKING. 
PATENT MICA-ASBESTOS PACKING. |= PATENT MICA-INDIA-RUBBER PACKING. 


“MICA.” BELTING STRULYP. 
The advantages of these Packings over ordinary Packings are:—THEY DO NOT HARDEN IN THE GLANDS. THEY ARE MORE DURABLE. THEY DO 
NOT SCORE THE RODS, but put a MICA SURFACE on them similar in appearance to Electro Plate. They are 25 per cent. lighter than ordinary Packings. 


SOLH PROPRINTORS AND MANUFACTURIRES, 


THE MICA LUBRICANT CO., 


Sou TE -- gguaacacmaeatias BNGLAN D. (Registered) 


Telegraphic Address: “MICA, SOUTH SHIELDS.” National Telephone No. 2077. 437 

















THE GREATEST ADVANCE IN PRACTICAL DESIGN OF DIRECT-CURRENT DYNAMOS FOR TEN YEARS. 


DYNAMOS 


ann MOTORS 


"Sayers Patents 


MAVOR & COULSON, 


BRIDGETON CROSS, 
GLASGOW. 


—— HSTIMATHS ON APPLICATION FOR COMPLETH INSTALLATIONS OF LIGHT OR POWER, —— 


Richard C.Gibbins & CO. simewn 


MAKERS OF PORTABLE AND FIXED 


STEAM AND HAND GRANES,; 


Derrick, Foundry, Overhead Travelling & Warehouse CRANES, 


CRAB WINCHES, LIFTING JACKS, HAND PILE DRIVERS, 


Pulley Blocks, Screw Couplings, Platelayers’ Tools, &c. 04 1691 


GLASGOW: G. BUCHANAN, 91, BUCHANAN ST. 

















Telegrams ; 





) GIBBINS, BIRMINGHAM.” 
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FOR 
STE [ Be WATER, STEAM, AIR, 
SHIPS’ PILLARS, &o. 


The Sheet retains its —— tensile strength, and En- 
gineers may calculate ee: 
They may depend upon the Seam holding under the highest 


pressures, 
Perfectly cylindrical, with the exception of the depression 


of the seam. 
THE PATENT Perfectly straight, no deflection whatever in longest Tubes 
Can be tapped for branches. 


f LONGITUDIN AL \s A Special Coupling or the Ordinary Couplings supplied. 


Frank Williams & Co., 


EAGLE WORKS, WOLVERHAMPTON. 
London Address: H. PYNEGAR, 5, Dowgate Hill, E.C. 


Telegraphic Address: ‘‘ Pynegar, London.” 


Seryl A Sample Length of Tube and Coupling may be seen at - 
\ 
London Office, 














ASHTON GATE, BRISTOk, 
SOLE MAKERS OF 


_ LINDSAY'S COIL FRICTION CLUTCHES 


From 1 to 1000 HP, 
DISC PULLEYS AND SILENT HOISTS. 


These Clutches have the following advantages :— 


They can be set to release at any given HP. 
They can be started without shock. 

They can be put into and out of gear instantly. 
They can be fitted to Shaft in halves. 

They can be made to reverse the drive. 

No End Pressure. No Seizures. 


. — London Agonts— The GANDY BELT MANFG, C0., Ltd., 490, Queen Victoria St., B.C. 
thn lar ost Coil Friction Cluteh | in Ain World. ‘ oe OF FICE—Queen’s Chambers, ph siti ia 


700 HP. ON 9 in. STEEL SHAFT. Telegraphic Address: “Transmitter, Bristol.” a2 














MODOUGALL’S PATINT 


STEAM SAVING APPLIANCES & OIL EXTRACTOR 


For both LAND and MARINE purposes. 





OIL EXTRACTOR. No flannels or sponges employed. A separate discharge for re-usable oil, and sediment of 
metallic oxides and lime salts. No by-pass required. Cheap and effective. Analysis and report upon application. 

STEAM TRAPS. The only reliable trap under high and variable pressure. Sensitive and positive in its action. 
Adopted by the principal Electric Lighting Stations, Leading Railways and many departments of H.M. Government. 

STEAM DRYER, WATER AND DIRT SEPARATOR. Separates water from steam, and under favourable 
conditions returns it to the boiler. Intercepts bits of india-rubber ring and dirt, &c., carried from the boiler and 
picked up in the steam pipe. A simple and most useful apparatus. 

ANTI-PRIMER. Fixed inside the boiler and effectually prevents priming. The separation of water and scum 
before leaving the boiler. 

MECHANICAL STOKER. A perfect smoke burner. Savings of 25 per cent. have been effected. Full particulars 


of tests upon application. No intricate mechanism. 





SOLE MAKERS-— 


THE CHADDERTON IRONWORKS CO., Ltd., nr. MANCHESTER. 


MANCHESTER—68, Port Street. Telegrams; “ Disinfect, Manchester”; “Disinfect, London.” LONDON—10, Mark Lane. 
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JOHrRN TOLLS & SOn., 


ST. ANN’S LEATHER WORKS, GLASGOW. 






































a = 
Gj PATENTEES AND SOLE MAKERS OF ORANGE TAN AND GNU HIDE BELTING - 
5 
0 wi ORIGINAL MAKERS OF COTTON CANVAS BELTING, and of LLAMA HAIR BELTING. ” oS 
< o Strongest, Most Stretchless, Most Pliable Belt in the Market. TAPER CONE and QUARTER TWIST DRIVING. “y > 
SAA BH Re SSS 33 
] So 
ou OLA /7 ELLE! sha senha 2s 
oc Vf Tf Yj} 
O= Y IN 7 N77 773. \N Om 
Lb Wy WAV VAY 
a \ 4 Y y \ Y \ nd = 
ow Zaz Us 
~T Oo= 
Zi ; a 
Z< Mi 
Cw UA = > 
aol oO TYLE. NEW PATENT. a= 
few A Flat Chain Belt (as above illustration) on a rounded pulley never works well, only part of the Belt A Flexible Centered Chain Belt, Arched on one or both sides (as above illustration), takes aperfect " Pm 
7) has Pulley contact. The loss of power from slip is great. The rivets get strained and broken. grip of a rounded pulley, without straining the rivets or loss of power from slip. b= | 
LEATHER LINK CHAIN BELTING, ARCHED TO SUIT THE ROUND OF ANY PULLEY, IS THE BEST POWER-TRANSMITTING BELT IN THE MARKET, oe 


Illustrated Price Lists on Application. MANCHESTER—Me. JAMES SCOPT, 6. Black! 
+ as - : ‘i —Mr, JAM » 5, Blackfriars St. 
WAREHOUSES LONDON oe Warehouse : Mr. F. B. DUFF, 5, Laurence Pountney Hill, E.C. BIRMINGHAM—Mr. DAVID WINDRAM, 17, Cannon St. 
m onsumers’ do. Mr. A. W. THOMSON, 22, St. Mary Axe, E.C. LEEDS—Mr. CHARLES BEST, 12, Mill Hill. 


MANUFACTURERS OF SPECIAL CANVAS GuUTTA-BALATA. BELTING. 9332 


Royal A. Show, Cambridge 


STAND No. 423. RS, i 
sy eHNs EE bene gig 5 


Works: HULL. LONDON: 78a, Queen Victoria St., E.C. GLASGOW: 164, St. Vincent St. 


VULCANIZED FIBRE ioe 


The Original & only Genuine 68-74, Chiswell St., LONDON, E£.C. 
fb hiwniviee: | MOSSES & MITCHELL... as, on oe 


FRASER &GHALMERS =) 


LIMITED, 
MAKERS OF ALL CLASSES OF IMPROVED 


MINING, MILLING, SMELTING, 
CONCENTRATION 
AND LEACHING MACHINERY. 


High-class Corliss Steam Engines with 
efficiency guaranteed. 

Boilers. Pumps. Rock Drills. 
Diamond Drills. 
Compressors. Perforated Metal. 
Fine Crushing Rolls. 
RIEDLER PUMPS & COMPRESSORS. 
SCHWGRER SUPERHEATER. 
PELTON & TURBINE WATER WHEELS. 


HOISTING ENGINES 


OF BEST MODERN DESIGN, 
Direct-acting or Geared, Flat or Round Rope Drums. 


COMPOUND ENCINES 


OF SPECIAL DESIGN FOR HIGH DUTY. 
CORNISH PUMPS 
FOR ANY DEPTHS, SIMPLE OR COMPOUND. 
WORKS— OFFICE— 
ERITH, KENT. 43, Threadneedle St., 
CHICAGO, ILL., U.S.A. LONDON, E.C. 606 
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LLOYD & LLOYD 


TUBE MAHRERS, 


Albion Tube Works, BIRMINGHAM. 
“ALBION” LOOSE FLANGED JOINT, 














These Tubes are specially suitable for use in mines, being both light and strong; Joints are easily connected, and a 
Tube can be easily removed without disturbing the run. 


ELECTRIC WELDING & HEATING BY THE IMPROVED BENARDOS SYSTEM. 


‘Boiler Tubes of Iron, Steel and 
VT 05ucuQ0ucqu Gl wnt DU Le ddddddcédcddesai » Homo SeneOUS Me { al, 


OL OIED We —————— (ras, Water, Steam & Galvanized 
Tubes and Fittings, 


| CAMERON PUMP | 


ESTABLISHED 1852. 








JOHN CAMERON, 


INVENTOR AND MAKER, 


OLDFIELD ROAD IRON WORKS, 
SALFORD, 


MANCHESTER. 


SEE LAST WEEK’S ADVERTISEMENT FOR SHIPBUILDERS’ ‘TOOLS. 
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BorLeRs, FERRULES. STAYS. SHAF TINGS, BUSHES. Wie AsattenanteditertaasEerabaarateaens 
< FoR GREAT STRAINS, WHERE LIGHTNESS & amneneiry HAVETO BE Caine: 


















.“Appness %, 


i 7h 
ATU BES : SWAN SEA. CITYC2 LONDON he Masiesmasl 


{*] 
LANDORE.RS.O. WN Type l ‘# 2 











SPECIALITY : EXCEPTIONALLY QUICK DELIVERS FOR FINISHED CRANKS. 


Dia. of Journals and Pin, 18} in. = = > Forged from 33 tons of Steel 
» Hole through Body 94 in. Ingots and completely finished 


» Holethrough Pin, 8 in. in 18 days. 
=== Finished weight, 11 tons 6 owt. 







DENNYSTOWN FORGE CO., DUMBARTON, 


— MANUFACTURERS AND FINISHERS OF — [Telegrams: ‘‘ Forge, Dumbarton.”’] 


STEEL AND IRON FORGINGS UP TO ANY WEIGHT. 


ON THE ADMIRALTY LIST. 


VICKERS, SONS & CO., LIMITED, SHEFFIELD. 


London Office, 28, Victoria Street, Westminster, 8.W. 
TOOL STHHL OF ALL DHSCRIPTIONS. 
BEST CAST STEEL TYRES, CRANK & STRAIGHT AXLES. 


MARINE CRANK & STRAIGHT SHAFTING & PROPELLERS. 


SOLID CAST STEEL CROSSINGS, BELLS AND HEAVY STEEL CASTINGS. 
OONTRAOTORS TO THE BRITISH GOVERNMENT FOR 


FINISHED GUNS, GUN FORGINGS, STEEL SHELLS. 
: SOLID STEEL ARMOUR PLATES. - 


re od 













































LONDON OFFICE : 


DAS eee say 
aN A SEZ: 





wine omen ROOF C0. ITD. CERMISTON ON WORKS, GLAScOW. 
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THE ELECTRIG CONSTRUCTION CO., LIMITED. 


ELECTRIC RAILWAYS AND TRAMWAYS. 


CONTRACTORS TO LIVERPOOL OVERHEAD ELECTRIC RAILWAY, to SOUTH STAFFORDSHIRE TRAMWAYS CO., and others, 
Head Offices: QUEEN STREET CHAMBERS, QUEEN STREET, LONDON, E. C. 


wohEzEs - WOLWVE REAME TON. 


BRUSH 


TWO-POLE s uh 
DYNAMOS See 


SEND FOR PRICE LISTS TO 


—-BRUSH ELECTRICAL ENGINEERING CO. 


LIMITED, 


49, Queen Victoria Street, LONDON, E.C. 


NEW PATENT “THISTLE” OIL ENGINE 


THE SIMPLEST AND MOST RELIABLE OIL ENGINE YET INVENTED. 





























































Important to Users of Power. 
The Best Engine for all Work. 






Cost of Working less than One 
Halfpenny per hour per Brake 
























Horse Power. ‘Absolutely Reliable, 
lo Electric Batteries, Entirely Self-contained. 
No Ignition Tubes. : | | ) Can be Fixed Anywhere. 
| SO hs ee All Difficulties Abolished. 
No more Costly Repairs. A . . “SOV. ME EACH 
No Rotary Fan to Work. = Perfect Combustion. 

The Acme of Simplicity. 
oe Skilled Labour Unnecessary. 
No Pumps to get Out of Order. Easily Started. 
nies ~ ‘Power Guaranteed. 






No Stoker Required. Send for Prices and Particulars. 








i f 
* : ay J} t = =— 
2 2 f = —— 
. = = 
\ ‘ z 
. \ Z 
N =a SS E ZA 
= s. « — Se 
; ES & Zz 
oe _—— = — = a 


ESTIMATES FOR ENGINES, COMBINED WITH DYNAMOS, PUMPS, &c., ALSO FOR YACHTS, LAUNCHES, BARGES, &c. 


BOW, McoLACHLAN & CO., 
THISTLE WORKS, PAISLEY. 


182 { 
Telegrams: “Bow, Paisley.” _- Government Contractors. 









On Admiralty List. 
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SIEMENS BROTHERS & CO, Lid, 


ELECTRICAL AND TELEGRAPH ENGINEERS. 


MANUEFAOTURERS oF 
Submarine, Subterranean, Aérial, Torpedo, Lead-Covered and Special Concentric Cables, and India-Rubber and Gutta-Percha 
Covered Wires for Telegraph, Telephone, and Electric Light Work. 


MATERIALS FOR OVERGROUND LINES, IRON TELEGRAPH POSTS, INSULATORS, INSTRUMENTS, BATTERIES. 


Electric Mine Exploders, Torpedoes, Torpedo Apparatus, Fire, Police and Railway 
Signals and Block Apparatus, 


DYVTNA MOS AND ALTERNATORS, 
TRANSFORMERS, ELEOTRIO LAMPS, OARBONS, AMMETERS, VOLTMETERS, &c., &c. 
Electric and Water Pyrometers, Electro-Depositing Apparatus, Telegraph and Electrical Apparatus of all kinds. 


CONTRACTORS FOR 
SUBMARINE CABLES AND LAND TEILEGRAPYPHAS. 


CENTRAL STATIONS for the SUPPLY of ELECTRICITY 


ELECTRIC RAILWAYS AND TRAMWAYS AND THE TRANSMISSION OF POWER (BY ELECTRICITY). 
Electric Light and Power in Mills, Factories and on Board Ship. 
SOLE MANUFACTURERS IN ENCLAND OF HELLESEN’S DRY BATTERIES. 


AGENTS FOR “SIEMENS’” GLow LAMeEKPS. 
































OFEIOAS : 
LONDON: 42, QueenAnne’s Gate, Westminster. GLASGOW: 41,Bothwell St. WEWCASTLE-ON-TYNE: 15, Victoria Bldgs. Grainger St. West. MELBOURNE: 64, Market St. 
WoOoRES: Woot. wich, KENT. 284 
Cable Address—"' SIEMENS, LONDON.” Codes—"A B C,” “A 1,” “ENGINEERING.” 


ARC LAMPS. 


Tae NEw TYP 


“CROMPTON-POCHIN” 


has been proved, by full tests and practical experience, to be 


THE BEST, STEADIEST, MOST EFFICIENT, 
AND CHEAPEST. 


TAA AAA AAAAAAAAAAAAAAAA A AAA A Abd ff fhe deb btttt teal 








SOLE MAKERS— 


)CROMPTON & GO., LIMITED, 


Arc Works, CHELMSFORD, 
And Mansion House Buildings, LONDON, E.C, = 
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NORFOLK WORKS, SHEFFIELD. 


TELEGRAMS: “FIRTH,” SHEFFIELD; “EZRA,” LONDON. 


SPECIAL CRUCIBLE CAST STEEL 


Tools, Drills, Taps, Dies, Punches, Swords, 
Bayonets, &c. &c. 


SHEAR & SPRING 


EDGE TOOLS, 
FILES, AND 














rr ORDNANCE, 


a.soron MARINE & ENCINEERING PURPOSES, 


In the Forged state, or Rough-Turned, Bored and Oil-Tempered. 
TIRES, AXLES, PROJECTILES, &c. 


STEEL CASTINGS cescnrrions 





LONDON OFFICE—H0, Cannon Street: MR. J. E. DARBISHIRE. 


THE MANCHESTER” 


came cg in eilaa hea 











CATALOGUES ON APPLICATION. 


FRANK PEARN & CO. 


MANCHES TER. LIMITED, 


DONKEY 0% WALL PUMP. 
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JOHN FOWLER & CO. (Leeds), Lal, Engineers, Leeds 


6, LOMBARD STREET, LONDON, E.C. 
































STEAM CULTIVATING TACKLES on the Double and Single Engine System; suitable for every class of Crop. 











HEAVY HAULAGE ENGINES and WAGONS specially constructed for Contractors, Brick Works, Timber Merchants, &c. 

















— N FOWLER &O® | ay iT 
. SeeDS{LIMITED) LEEDS, , 




















os 


— on - — ———— —S= — _ — = SS 
— —S — ———— ——— — = 


AGRICULTURAL ENGINES adapted for Thrashing, Hauling, Pumping, Chaff Cutting and General Farm Work. 1 
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| ELECTRIC CRANKS, 


STOTHERT & PITT, Ltd., are The ONLY AGENTS for Messrs. WIMSHURST & HOLLICK’S 
Patent DRIVING GEAR which will 


START WwiTHeovutyT SHocE. 


ELECTRIC HOISTS. ELECTRIC TRAVELLERS. 
ELECTRIC CAPSTANS. 


STOTHERT ano PITT, umrten. 


BATH, 
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= aa JOHN BROWN & 7 lini *) 


SHAPER THOD. 


MANUFACTURERS OF THE FOLLOWING 


‘SPECIALTIES re MARINE PURPOSES 


je HARVEY” Patent STEEL, “ELLIS” Patent STEEL FACED, ALL STEEL or IRON: 
| ARMOUR Plates and Bolts. 
} LARGEST Sizes of CRANK and STRAIGHT SHAFTING, Hydraulic Pressed, | 
Solid or Hollow, Rough Machined or Finished. 
“ELLIS & EAVES” Patent SUCTION DRAUGHT COMBINATION, geetatne 
! the greatest amount of Evaporation combined with Economy and Comfort. 
| “ PURVES” Patent Ribied BOILER FLUES unsurpassed for 7 
of Flue, in any respective Thickness and Diameter, and possessing special advantages over all other types. | 


} “SERVE” Patent Ridted BOILER TUBES, giving more Steam per Pound of Fuel than any 
other Tube or Combination. 





Seetion of ‘‘ Serve” Tubes. 



































| “VAN OLLEFEN” Pat. Gear for Quick Lowering of Doors of WATER- TIGHT BULKHEADS. ; 

| | FLANGED BOILER END PLATES of te Largest Sizes, Flanged in HYDRAULIC: 
} PRESSES in ONE Zar. 

| STEEL PROP ebLet BLADES and BOSSES, weil known for Exceptional Soundness and! 
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» BABGOCK AND WILCOX LIMITED 





(Oreo = 2S ~ 


WATER: TUBE STEAM BOILER 


Safe, Economical (as to fuel), and Durable; Perfect Water Circulation, and Spacious 
Steam-room; a ances and perfectly for Oleaning externally and internally. 
PORTABLE and MARINE BOILERS of all sizes. Particulars on application. 
WORES: EILBOWIN, NHAR GLASGOW. 


147, QUEEN VICTORIA ST., LONDON, E.C. 
21, BOTH WELL STREET, GLASGOW. 28, DEANSGATH, MANOHESTHR, 
15. RUE DE LA CHAUSSEE D’ANTIN, PARIS; and 14, PLACE DE BROUCKERE, BRUSSELS. 
For AUSTRALIA and NEW ZEALAND address, BABCOCK & WILCOX LIMITED, 280, Sussex Street, Sydney, N.S.W. 
Agents for the TRANSVAAL—REUNERT & LENZ, Johannesburg. 645 
A Valuable Book on “Steam” oseties free on a to Steam Users and Engineers. 


KORTING’S PATENT SELF-ACTING 


CON DENS Ei ES 


Can be applied to any Engine, and will produce an average vacuum of 24 inches (equal to 12 pounds 
per square inch) in the exhaust pipe, effecting a saving of steam of 20 to 60 per cent. ; or increasing 
the power of the Engine proportionately by sup ne oe an extra 12 pounds pressure to it, without any 
cost of Berio in most cases. They can be placed in any position, and will work with overhead 
water, or will draw their own water up from a vvell or other source. They can also be placed under 
water in a canal, pond, or river, and can be used as water lifters, raising the water up to BO ft. high at 
the same time that they give a substantial vacuum behind the piston. 



























Over 1,000,000 HP. in use. 


























THIS INVENTION 18 WELL WORTH THE ATTENTION OF ALL STEAM USERS. RESULTS GUARANTEED. 








7208 










































yy | PRIOES, &., ON APPLICATION TO 

ms. KORTING BROS., Engineers, 63, Victoria St., Westminster, $.W. 
LONCRIDGE & TWINBERROW'S STEEL 
Preserving full strength of plate pen i avoiding welds and rounded 

METALLIG PACKED OIL BATH — 
New patent shield, perfect freedom, with hermetically sealed metallic joint. 
FLEXIBLE GAST-STEEL «HR PATENT AXLE-BOX & FOUNDRY (0. 1d, 
Castings in Iron, Steel and Malleable, Anti-Friction and Plastic Metals, Solders. 
BRASS & IRON FOUNDERS, 
Telephone 4444, sbaiktinn ob 7 “Torpedo, Leeds.” 

me =6THE PEET PATENT FULL-WAY STOP VALVES, 
FOR STEAM, WATER, AND GAS PIPES FOR BOTH LARGE AND SMALL MAINS, 


AUSTIN'S IMPROVED BEUTH ER 
EBS 
saad AXLE BOXES 
Lighter and immensely stronger than iron, no blow holes but great ductility. BIRMINGH AM. LON DON. 
National RAILWAY WORKS, LHHDS Telegrams: 
These Valves have a straight clear passage the full size of the pipe. 





) WHITLEY’'S SPUN BRASS SHELLS Om 


UP TO Two Tons WHEIGHUT. 





1 aed 








For Calenaer Bowls, Paper Machine 
Rollers, Printing & Embossing Rollers, |j 
Propeller Shaft Bushes & Coverings, 
Pump and Cylinder Linings, Pump 

Rods, &c., &e. 


—_ /hese Shells being cast by Centri- 

fugal Action are equal in density 

over the entire surface, and entirely 
free from Blow Holes. ™ 





ee 
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HUGH SMITH & CO., 


Pos, eee | POSSI BNGINE WORKS, GLASGOW 


vegan TOOLS 


FOR SHIPBUILDERS AND BOILER MAKERS. 


Hydraulic Boiler Riveters. | Patent Hydraulic Cold Plate Flanging Machines, 
Hydraulic Boiler Flangers, | Patent Hydraulic 
Vertical Plate Bending} Channel Bar 
Rolls. Shearing Ma- 
Boiler Shell Drilling Ma-} chines. 
chines, Hydraulic = Man- 














Travelling Cranes, &c. hole Punching zzz oe 
ce i. Shipyard Bending Rolls. | Machines, &c. 





331 Patent Hydrau 


“OTIS ELEVATOR COMPANY, LTD. 


(Late AMERICAN ELEVATOR COMPANY), 
4, QUEEN VICTORIA STREET, LONDON, E.C. 


OTIS ELEVATORS | 


HYDRAULIC, ELECTRIC, OR POWER. 


16.000 «IN USB. 
ELECTRIC ELEVATORS FOR EITHER CONSTANT OR ALTERNATING CURRENT 


BOILER-FEEDING SPECIALTIES. 


» FEED-WATER HEATERS. 
VW BIRS pIRECT-AcTING FEED PUMPS. 
EVAPORATORS. 


COMBINATION FEED CHECK VALVES. HYDROKINETERS OR BOILER CIRCULATORS. 


Universally used in the Mercantile Marine and by the British and Foreign Navies —— 


London Office : Ga. & J. WEIR, ta “ Giweir, Glasgow.” ss 
1, Billiter Buildings, Billiter tar Street, LL.|\CA TEHOART, GLASGOW. egret “‘ Hydrokineter, London." 


THOMAS ROBINSON & SON, 


7 FOCE DD At. E:. LIMITED, 
! WOOD “WORKING MACHINERY, ENGINES, AND BOILERS. ga ——s <= 
HIGHEST AWARDS, PARIS, 1889: “ 


THE GRAND PRIX & GOLD MEDAL. 



































LOG FRAME, LARGE FLOOR-BOARD PLANING MACHINF, PATENT ROLLER-FEED SAW BENCH. 
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TAYLOR & CHALLEN, LIMITED, 


Will be pleased to send, on application, their New Catalogue of 


SHAE TING, PULLEYS. SHAFT FITrTines, Se. 
DERWENT FOUNDRY, CONSTITUTION HILL, BIRMINGHAM. 


CAPELL FANS. 


THE BOWLING IRON CO., LD., BRADFORD. 


Only Gold Medal for Gauges at the Paris Exhibition, 1878. 


BOURDON’S i") GAUGES (ox) (— 
barge « 





























NEGRETTI & ZAMBRA, OPTICIANS, HOLBORN VIADUOT. 


Telephone No. 6588.) SOLE AGENTS IN LONDON. (Telephone No. 6688. 
M. BOURDON cautions Persons using Steam Gauges that a large number of very inferior instruments 
are seld, bearing his name, which are not of his manufacture, a great proportion of them also having a forged Trade Mark. 


AGENTS :—J. Oasanrenci, 43, Market St., Manchester; Cuapsurn & Son, 11, Waterloo Rd., Liverpool. 
WEGRETTI & ZAMBRA’S CATALOGUE of Scientific Instruments, 560 pages, 1,800 Engravings, price 5s. 64. 
N. & &. are Sole Agents for Ritchie & Sons’ Patent Liquid Compasses 


NAPIER BROTHERS, Ltd. Works: 100, Hyde Park St., GLASGOW. 


PATENT STEAM & HAND STEERING CEAR, 


for working both the Chain Barrel and Screw Gear, 
as fitted on the Royal Mail Steam Packet Company’ s 
New Steamers “Nite” and “DanvBe.” 
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NETTLEFOLDS LIMITED, BIRMINGHAM, 


SOLE MANUFACTURERS OF 
Ww HsTtTOoON’s STOREHR’S 


PATENT TIFFERENTIAL RATCHET BRACKE.—PATENT OPEN TOP SUET LUBBICATOR. 


These Bracks, which have been several years before the public, and are MUCH APPRECIATED by them, 
NETTLEFOLD’s have lately CONSIDERABLY IMPROVED by enclosing the SCREW in a SLEEVE (A) which always 
l, PROTECTS it from INJURY either from DiRT or BLOWS. This SLEEVE also acts as a GUIDE for the NUT, 

y thus keeping it steady throughout the whole of its traverse, and consequently enabling the drilling to 
be effected with PERFECT ACCURACY, 

The Suzt LusricaTor has effected a saving of 70 per cent. in the cost of lubricating material used 
for Nettlefolds’ Engines, and has now been fully tested in their works on 15 Cylinders working to 750 
horse power. 

essrs. HicK, HARGREAVES & Oo. write :—“ We find the saving in ewcess of that stated in Messrs. 
Nettlefold & Charaberlain’ 8 Report—viz., 70 per cent., and the cylinders to which these Lubricators have 
been applied are in beautiful condition. We shall adopt them for all our Engines.” 

By this Invention the steam is lubricated before passing to the valves, while the supply of grease is 
uniform and constant. 

SOLD BY THE UNDERMENTIONED AGENTS :— 


We by Appointment to the Admiralty, 
War Office, Colonial and Foreign 














BIRMINGHAM ae gee ee SHEFFIELD . Wilkes Brothers & Oo., Tasker, Sons, & Co, 
LONDON . . Nettlefold & Sons. NEWOASTLEH-ON-TYNH Galloway & Co. 
MANCHESTER Hdmondgons & Co, NOTTINGHAM . . . Manlove, Alliott, Fryer & Oo. 
GLASGOW . W. McGeoch & Oo,, Schaffer and BELFAST. . - =~ = Patterson, R., & Sons, 
La Buden ; DEBBY. .« «= « «~ « Handyside & Co. Od 788 
= HDINBURGH. Redpath, Brown & Oo., Thos. Scott. ace wo ow Sumner, John M. & Oo., Manchester. 
BRISTOL —. — Weston, J. D., & Son. GHRMANY . . = = Schaffer & Budenborg, Manchester. 





OF WHOM PRIOED LISTS AND FULL PARTICULARS MAY BE OBTAINED. 
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Just Published, Price Six Shillings, Post Free, “BAILEY'S PUMPS AND HYDRAULIO MACHINERY,” 380 pages, Demy 4to, Bound in Cloth. 
Probably the most complete Catalogue of its kind in existence. 


W.H. BAILEY & CO., Limited, 


cousin» ALBION WORKS, SALFORD, MANCHESTER. “7S: 33072" 


MANUFACTURERS OF EVERY DESORIPTION OF 


STEAM & WATER FITTINGS, BOILER & ENCINE MOUNTINGS, &. 


VALVES and COCKS of every class, PRESSURE GAUGES, FUSIBLE PLUGS, FIRE BRIGADE FITTINGS, LUBRICATORS of every kind, LOW 
WATER ALARMS, INJECTORS, STEAM WHISTLES & ROARERS, STEAM TRAPS, STEAM PUMPS for every purpose, STEAM KETTLES, &c., &c, 
eo ON THE ADMIRALTY LIST FOR STEAM, WATER, HYDRAULIC, &c., FITTINGS. = 








Fic.139. Hyprautic Fic.ua4o VALVES FIC. 167 


| FIG. 1147 
Li : ~ TANK & VAT 


N°.UISD QUICKSTOP VALVE 
Nf 168 
N23 IG B, HIG, HIGE, HIGH &II6K arRE 
BAILEY’S REDUCING VALVES. 
(GREENHALGH'S PATENT) 














FIG. 1170 FIG. 144 FIG, 1234 FIG. 143 E wk ied nae 





Send for Copy of 1893 Edition of “List of Useful Inventions for Users of Steam, Water and Electrical Power,” Post Free. 
ESTIMATES FOR BRASSWORK FROM ENGINEERS’ DRAWINGS AND SPECIFICATIONS. r 
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ENGINEERS & CONTRACTORS. 
101, 2 BADENHALL STREET, LONDON, @.C. 




















SOLE MAKERS OF TURNTABLES, 
— erie TRAVERSERS, 
KHRR’S POINTS and CROSSINGS. 


PATENT 


PORTABLE 


RAILWAY 


SUITABLE FOR 


LOCOMOTIVES 


WAGONS 


For every class of Work. 
LIGHT and HEAVY RAILS 











COLLIERIES, (All Sections). 
CEMENT WORKS, STREET TRAMWAY RAILS 
IRON WORKS, (All Sections). 
SUGAR PLANTATIONS, CONTRACTORS FOR TRAMWAY 
RAILWAY CONSTRUCTION. 
TRUCTION, 
imaies Catalogue and Prices on 


application. 387 








WORKS °BRITANMA ENGINEERING WORKS KILMARNOCK 4 


SIR JOSEPH WHITWORTH & CO. 


LIMITED, 


snot BP ne +=OPENSHAW, MANCHESTER, cme i snc 


MAKERS OF 


~ ENGINEERS’ TOOLS, — 


Standard Gauges and Screwing Apparatus, Measuring and Testing Machines, &c. 


HYDRAULIC MACHINERY AND FORGING PLANT, PROJECTILES, GUNS, CUN CARRIAGES, CRANK SHAFTS, 


AIR VESSELS FOR TORPEDOLS 


FINISHED OR UNFINISHED 


STEEL FORGINGS, STEEL CASTINGS 


AND TOOL STEEL. | 
SCAU TIO Ni. | 


It has come to their knowledge that some Firms have been supplying HOLLOW STEEL SHAFTS AS “WHITWORTH FLUID 
PRESSED STEEL” other than theirs, Any information leading to a conviction will be esteemed. 875 


Telegraphic Address—“WHITWORTH, OPHNSHAW.” 
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LF-ACTING INJ ECTORS. 


GRESHAM’S PATENT. 
A large Stock of these and every other pattern of Injector 


ALWAYS READY FOR IMMEDIATE DELIVERY. 


SUITABLE FOR ALL CLASSES OF BOILERS. 


OIRCULARS AND ALL INFORMATION ON APPLICATION. 























LONDON OFFICE: GLASGOW: W. Lester & Son, 11, West Regent St. 
A. L. SACRE, 60, Queen Victoria St., B.C. et Seek 


BELFAST: B. Patterson & Sons, 25, High St. 
~ GRESHAM & CRAVEN, Ltd. 
CRAVEN IRONWORKS, ORDSALL LANE, MANCHESTER. 


TELEGRAPHIC AppREsS: ‘‘ BRAKE, MANCHESTER.” 


RANSOMES, SIMS & JEFFERIES, LD., 
r dg . ALL CLASSES OF ENGINES AND BOILERS 











COMBINATION INJECTOR 
(All necessary Valves are Self-contained). 








DELIVERY. 














FOR ELECTRIC LIGHT INSTALLATIONS. 


HIGH-SPEED ENGINES. 


FOR DRIVING DIRECT OR BY BELT. 








Throttle Valve or Patent Automatic ‘‘ Shaft” Governor, 





J ENGINES AND a COMBINED AND TESTED 
“aut IPSWICH; * we" LONDON. 


Telegrams: “RANSOMES, IPSWICH”; and “ANGLIA, LONDON.” 


JAMES ARCHDALE & CO,, Birmingham, 


Contractors to Her Majesty's War Department, the Lords of the Admiralty, the Council of State for India, the Crown Agents for the Colonies, & the Foreign Governments. 
OONTRACTORS FOR MAOHINE TOOLS TO THE ROYAL ARSENAL, ROYAL DOOCKYARDS, ROYAL MINT, &c. 

f Speciality in Machinery for the manufacture of \/J U NITIONS OF WAR, viz. :—Machines for the manufacture of all kinds of Small Arms, with Fixtu 

or every operation. mplete Plants of Machin ) 

the New Compound Bullet for Magazine Rifles, 8 


artridge Cases for Quick-Firing Guns. Complete 
Sanattbore of Gunpowder. ie - 




















b 
r Making Ammunition for Small Arins, ns and Machine Guns, includin nan wag « eg Wads, &c. Special Machinery ton Makin 
Pp 


— Machinery for the manufacture of e and Percussion Fuzes. Com: 


ete Plants of Machinery for making 1 Solid Meta 
ts of Machinery for making Steel Shells for Quick-Firing and other Guns of all calibres. Odiaplese Plante of Machinery for ‘the 
LONDON OFFICE: 23, COLLEGE MixL«s. F.C. 9782 


COLLOQUIAL, LONDON. CODES USED— 
reLeonams { COLLOGUIAL. LOEDON. USED—A BC, FOURTH EDITION, & THE ENGINEERING Tapkonare CODE. 
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PULLEYS 


(REGISTERED.) 
WROUGHT IRON THROUGHOUT, RIM, ARMS, & BOSS. 


| THE ONLY WROUGHT IRON PULLEY MADE. 
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Messrs. MarsHALL, Sons, & Co., an. <, a Stock of our ong at their Depét, Marshalls’ Buildings, 
9, Farringdon Road, London, 











SOLH MAEHERS s 


 HUDSWELL, GLARKE & CO., 


RAILWAWT esate LADS. 
SOLE AGENTS: 
North of France—J. B. Mason, 17, Rue Faldherbe, Lille. | North of England—Snowball & Co., Side,N’castle-on-Tyne 
Russia—S. G. Martin, Little Morskol No. 19, Quartier 4, ber ob giand—Townsend & Young, 12, John Street, 


St. Petersburg. 
Austria—J. Egli, 1, Bez Frellung 7, Vienna. Glas; mabey. District—Robertson & Co., 9, Old Sneddon 8t., 


Pais 
Belgium—D. Grandy, Rue ee ir 15, Gand. Dublin and South ef Ireland—Jas. F. Roberts, 72, Francis 











Ita alien Sington & Co. nchester and Milan. Street, Dublin 
neashire & District. B. Welch & Co, Market 8t.,| Holla nd—Van Rietschoten n Houwens, Rotterdam. 
: ‘hae Alsace & the Vosges Scan dina avia a & Switzoria nd—Messrs. 
==  Sheffie aan stric Hattersley & Dav vidson, 14, Arundel Geor rge Thomas an d Co. 
Street, Sheffield German y—A. Lythall, Ha lle “iy pury mburg. 461 


London Merchants—F. BLUETT DUFF, 5, Laurence Pountney Hill, E.0. 











MAKEHRS OF 


Ci. LIMrrenp, N & OC O 


vu, rome WATE ae TALVELESS 
HOOD CHIPS, GRA, © CEM =p 
COTTON WASTE, 


AND IS THEREFORE 


PRACTICALLY 
UNCHOKEABLE. 


NO TAPPETS. 


POSITIV | 
ACTION. 
STARTS FROM ‘ied 

ANY POSITION. * 








$00 Sene:gee newb. 100 Tons per hour. 60 Tons per hour. Engineering Telegraph Code used. 


GATE aim UGE ER 
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Telegraphic Address : ABC CODE AND 
“NAUTICAL, GLASGOW.” THE ENGINEERING TELE. 
‘“*ELONGATION, LONDON.” | GRAPH CODE USED. 

HINGIN HERS, 


Neptune Iron Works, GLASGOW, and 60, Queen Victoria Street, LONDON, E.0, 


























SS Se SS == 


STEAM LAUNCH, Length, 65 ft.; Breadth, 10 ft.; Speed, 13 Miles, 


STEAM LAUNCHES, STERN WHEEL STEAMERS, BARGES, &c. 
BOATS BUILT OF STEEL IN SECTIONS FOR CONVENIENCE IN TRANSPORT. us 


SEIPTs’ BOATS BUILT OF GALVANIZED D STEXEL. 


wet POINTS « YOU REQUIRE 
WE can give you in our IN AN ENGINE Pe 


WESTINGHOUSE AUTOMATIC ENGINE, 
HIGH EFFICIENCY - - thus securing ECONOMY. | 
HIGH SPEED - - - 55 » | CHEAPNESS, 
SIMPLICITY of CONSTRUCTION _,, sl FREEDOM from BREAKDOWNS. 
AUTOMATIC LUBRICATION -_,, ‘i PERFECT RUNNING. 
PERFECT GOVERNING a » GREAT REGULARITY. 
MOVING PARTS ENCLOSED -_,, » NEAT APPEARANCE. 


immediate Delivery of a thoroughly tested and guaranteed Engine capable of attaining high efficiency 
anywhere in the hands of anyone who can open a Steam Valve. 


IF YOU REQUIRE AN ENGINE FOR ANY PURPOSE SEND US A P-C. 


It wil DO YOU NO HARM and may DO YOU GOOD to hear what we have to say. 
ALLEY & MACLELLAN, 


Telegrams : “Alley, Glasgow.” | Polmadie, Glaszow. | COOD AGENTS WANTED. 


CATALOGUES AND FUELEIE PARTICULARS ON APPLICATION. 204 
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COOPER & SMITHS 
— SOLU BLA - 














TANNATE OF SODA 


FOR THE PREVENTION OF 


INCRUSTATION & CORROSION IN 


STATIONARY 


w= BOILERS «=~ 


For Use in Great Britain THE TANNATE is delivered in Steel Drums, 6} Cwt. Net each. 
For Export OF SOD A is packed in Orystals in 4 Cwt. Wooden Barrels. 


SOLE MANUFACTURERS : 





ASTON CHEMICAL CO., BIRMINGHAM | 
smiTHs PATENT SGREW BOSS wresctAvceae SCREW BUSH PULLEYS. 


SMITH’S PATENT INDEPENDENT GRIP SHAFT COUPLINGS. 


SMITH'S PATENT SWIVEL BEARINGS or au xwos; ADJUSTABLE VERTICALLY. 


50,000 PULLEYS made and SOLD since 1886. 


NEW CATALOGU E, 


NOW READY, POST FREE ON APPLICATION. 


























Perfect SWIVEL BEARINGS ADJUSTABLE VERTICALLY, viz. 


Plummer Blocks, Cm - Sided and Double-Sided Hangers, Sling Hangers, Wall Senda, Wall Boxes, 
Shafting, Collars, and all kinds of Belt Pulleys, &c., supplied. 


BUSH OPEN 


ALWAYS 
FAT 
ACCURATELY 
~RUNAYS 





WITH COVER. i 
WORKS: PATHENTHEHS & SOLH MANUFACTURERS. LONDON: 


comme OMITH & GRACE 
Cornwall Buildings, = 
Telegrams: ‘Grace, Thrapston.’ m 35, Queen Victoria Street, E.C. 


All sizes kept in stock by PFEIL & CO., 145, St. John Street, CLERKENWELL, LONDON. 








58 [SUPPLEMENT page IV] ENGINEERING. [JuNE 29, 1894. 


tomes: SMITH BROTHERS & CO., 2s. 








Foreign Governments. 
KINGSTON ENGINE WORKS, GLASGOW, 


Makers of all kinds of Shipbuilders’ and Boilermakers’ Machinery, 


Eccentric and Lever Punzhing and Shearing Machines, Beam Bending and Horizontal Punching Machines, 
PATENT ADJUSTABLE Z IRON AND ANGLE IRON CUTTING MACHINES, 


Piate Bending Rolls, Pilate Fiattening Machi Cold iron Sa Boller Shell Drilling Machines, Plate Edge Pianing 
Ines, Hydraulic Garboard Strake ——— Machines, Hydraulic Ri ing Machines, -" 


Pumps mulators. 


—S. 


VERTICAL PLATE BENDING ROLLS. HORIZONTAL PLATE BENDING ROLLS. LEVER PUNCHING MACHINE. 696 


STERN WHEEL STEAMERS 


nr ARROW & CO., LONDON. 
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“INEZ CLARKE,” [60 ft. by 28 ft. ; speed, 16 miles an hour; draught, I6in. “STEPHENSON CLARKE,” II6 ft. by 24 ft.; speed, 13 miles ; draught, 13 in. 
These vessels have been successfully running on the Magdelena over 14 years, and are still in thoroughly efficient condition. 


Stern Wheel Steamers have been found by experience to be the best t ~ of vessel for shallow river a and of these, Messrs. YARROW have constructed 
a large number of successful examples for all parts of the world. ey build them varying in length from 60 ft. to 200 ft., and in draft from 6 in. to I8 in. 
“THE HNGINEEHRING THLEGRAPH CODE” USED. 641 


HULSE & CO., 


Ordsal and Regent Works, 


MANCHESTER. 


MAGHINE TOOLS 


For Marine, Ordnance, Railway, and other 
Engineering Work. 











SPECIAL MACHINES 
For Drilling, Screwing and Tapping 
Universal. 
MILLING CUTTER AND TWIST DRILL 
« GRINDING MACHINES. 


WATER-TUBE BOILERS. 








Horizontal, Vertical and 





PATENT TWIN-SGREW LATHES 
For Heavy Cutting in Steel. 
PATENT MILLING MACHINES, 


London Engineer: G. GLASS HOOPER, 20, Bucklersbury, E.C. 
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Address for Telegrams: ‘“‘JAOKSONS, MANOHESTER.” Telephone No. 623. 


P.R. JACKSON & CO.,L™ 


ON ADMIRALTY LIST.) STEEL AND IRON FOUNDERS, MILLWRIGHTS, ENGINEERS, &c., [ON ADMIRALTY LIST. 
SALEORD ROLLING MILLS, MANORESTEAR. 
TRADE MARK. 


e&—< 


MANUFACTURERS OF 

























TRADE MARK. 
“ JACKSONS.” 


MANUFACTURERS OF 
STRAP & ROPE 





TOOTH WHEE ase 
= ia 


Jackson’s 


FLY SPUR WHEELS 





The Wheels, Pulleys, &., 


Steel or Iron See 


THE MAKERS OF 
— Pistons 


Ordinary, Gee’s, or 
Double Helical Teeth. 


0 MTN 
Wi! 
H 
ui 


al 
WHEELS 
With Machine-cut Teeth, Piston P acking Rings. 





iH 


supplied complete, or All Wheeis and Pisten Rings 


al a STEET. CASTINGS ome 


IN OUR SIEMENS STEEL AND FORGINGS, INGOTS, ROLLED BARS, &c. 


182 











STEAM 

NAYVIES 

SOLD. 

NG it 4 fj AL iy > 8 

i wah we ly | q Ne eee eee S ~ FV | , “ - ji SUPPLIED 
ASP PW 2 0 Fo 
SHIP 

CANAL. 





Za, 


VVY in Sand, Gravel, Chalk, Soft Sand-Stone Rock, and Clay when thickly imbedded 
with Stones and Boulders. 


THEY HAVE BEEN USED IN CUTTINGS WHERE NO OTHER EXCAVATING MACHINE WOULD WORK. 


Estimates given in English, French and German. 


wes; RUSTON, PROGTOR & CO., LID., ewacanc. 


Telegrams: “Ruston, Lincoln, England.” LONDON OFFICE: 20, Budge Row, Cannon Street, E.C, 615 


THE ONLY SUCCESSFUL STEAM NA 
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sy LOCOMOTIVES 








Of all Sizes & Gauges, for Main & Branch Lines, Contractors, Collieries, Ironworks, &c, 
PHOTOGRAPHS, SPECIFICATIONS, AND PRICES ON APPLICATION. 


PECKETT & SONS, 


LOCOMOTIVE ENGINE BUILDERS, BRISTOL. “ 


Locomotives always in Stock with Cylinders from 40 in. to 16 In. in dia. 4 and 6 wheels coupled, ready for {mmedlate delivery, 


FLOUR MILL MACHINERY 


MODERN ROLLER SYSTEM. 


zx... ®& FE... TORNEE, 


(132) IPSWICH; and (Y), 82, MARK LANE, LONDON, E.C. 


AN _ COMPLETE INSTALLATIONS FROM ONE SACK PER HOUR UPWARDS. 
PLANS AND ESTIMATES TO BONA-FIDE ENQUIRIES. 


STEAM ENGINES, BOILERS, TR ARSHIEGION GEAR FOR DRIVING ABOVE. ;, 


ovmcer ‘Telegrams: “ Gippeswyk, Ipswich;” “Canvassers, London.” Codes: A B C, 4th Edition, 1883, The Engineering Telegraph Code, 


The ' Compactum” Feed-Water Heaters, Kvaporators & Distillers. 


SUITABLE FOR EVERY pus tienen, LAND OR MARINE. p> ° 
re) FF gh pss 





Telegraphic Address: “PECKETT, BRISTOL.” 

















V, oof ?. 
a, —& CORRESPONDENCE INVITED. xe Shu £ eh 





Sole Makers: JOHN KIRKALDY, LIMITED, 


Telegraphic Address— 


~compactam,ienaen 40, WEST INDIA DOCK ROAD, LONDON. _* Telephone Mo. 5004 eg 


WORTHINGTON PUMPING ENGINE CO. 


I53, QUEEN VICTORIA STREET, LONDON, E.C. 
WO RTH! NGTO 2 

















Telegrams ; “Tune Harp, London.” * Telephone No. 1644, 


TRADE MARK. 
——— ‘aa 


Worthington Improved Pattern Water Meter 


UNEQUALLED FOR ACCURACY AND DURABILITY. 





The Worthington Meter possesses in the highest degree the following qualifications: 


SIMPLICITY OF CONSTRUCTION, 
ACCURACY IN REGISTRATION, 
CAPACITY, DURABILITY AND 
GENERAL EFFICIENCY UNDER THE VARIOUS CONDITIONS OF FLOW & PRESSURE. 





IMPROVED PATTERN WATER METER. Sizes, Oapacities, and Prices on Application, 446 
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Established 1831. | Annual Capacity 800. R O GER S L O C OM OTIVE C O., 
OF PATERSON, NEW JERSEY, 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVICE. aie 


PATERSON, NEW JERSEY, UNITED STATES OF AMERICA. 
gee nll lle cg | BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA, U.S.A. 


BURNEHAM, WILLIAMS & CO., PROPRINTONS,. 




















LOCOMOTIVE ENGINES, 


an a at and built to standard and Like of diferent of same 
apted te every variety ef service, ee 3 ard gauges p Congeenes pent engines 


PASSENGER AND GOODS LOCOMOTIVES, COMPOUND LOCOMOTIVES 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, STEAM 8TREET CARS, &e., 
AEE WOokkK THOROUGH I:FT GUARHRANTIAADY. 
: Cable Address; “ Banswm, Parapsiruia ;" "* Ropapuna, Lopon.” 506 


London Office: Dashwood House, 9, New Broad Street. 








~ MANNING. WARDLE & CO.. 


BOW MN Ei um GrinZz WORE S, EBHADYDS, «am 


Makers of Locomotive Engines for any width of gauge, and for all purposes. Materials and workmanship of the best quality. Tank Engines up to 15in. Cylinders, on four or six wheels, always in stook or in progress. 


Makers of Robbins’ Patent Driving Axleboxes. Specifications, Photos., and Prices on application, and Special Designs sent on receipt of particulars of requirements. The “ABC” and “The Engineering Telegraph Codes” used. 


THE PRESERVATION OF BOILERS. 


LITEHOLINE! 


| 
"ae, Prevents Incrustation, Internal Corrosion. and Wasting, reduces ‘“‘ Wear and Tear” and Cost of Repai 
| minimum, and indefinitely prolongs the lives of Mallee’ See Articles in ENGINEERING, July 11, 1884, and = 7, 1887, ee 








Photo of Scale } in. thick, PREVIOUSLY IMPOSSIBLE TO ‘REMOVE, loosened by action of L d 
i from cross-water tubes and shell bottom of a boiler by Galloways Ltd., Manchester. eee Free. 
Recommended 7 ov Engineers, Boiler Insurance Cos., and Boiler Makers. 


Telegrams—‘‘ Constant, Mi Telephone (National) No. 1837. 6524 
S| "EXE! LI'THOLINE GoO., 32, Victoria Street, MANCHESTER. 


MATTHEW PAUL & CO. 


MAKERS OF 


FANS & ENGINES for Forced Draught & Ventilating. 
ENGINES & BOILERS for Launches & Yachts 

ENGINES & BOILERS for Electric Lighting, up to 1000 I.HP. 
MARINE & LAND ENGINES & BOILERS of ai sons 
AUXILIARY & GENTE FUGAL PUMPS & CONDENSERS, 


UILDERS OF 
LUNCHES YACHTS, Sy Ste 


Om ADMIRALTY List. 


LEVENFORD WoRKS, DUMBARTON 
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THE CLAY CROSS CO,, 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND castinas? 
: FOR GAS, WATER, AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &c. 


WwoREsS: OLAYWT OCROSS, NEAR OFEISTEUNEITELD. 


THLEGRAMS: “TJTACESON, CLAY CROSS.” 


Agents: BECK & OO., Limited, 180, Great Suffolk Street, 8.E. 


— ee Baker’ S Rotary Pressure ue q EXHAUSTERS 























WITH ALL THE LATEST IMPROVEMENTS. 


{ STEEL, IRON & BRASS CASTINGS, : 
FE TOOL STH, FILES, 
2 SINGLE 


DOUBLE 
RNDED. SPANNERS. 


| 2 FORGINGS, BESSEMER BARS, &c. 
| z 


BAKER BLOWER ENGINEERING CO., STANLEY “ST, SHEFFIELD. 


Successors to SAVILE STREET FOUNDRY & ENGINEERING CO., Limited. 


M. Cc. BULLOCK MANFTG. CO. 


1172, LAKE STREET, CHICAGO, U.S.A. 
HIGHEST AWARDS at World’s Columbian Exposition. 


BULLOCK DIAMOND ROCK-BORING DRILLS 


FOR PROSPECTING MINERAL PROPERTIES. 
POWER DRILLS (16 Styles), for surface, or underground work, to depths of 5000 ft. 
HAND & HORSE-POWER DRILLS, for use in localities inaccessible to Power Drills. 


LANE’S PATENT BAND FRICTION HOISTS 


MADE IN LARGE VARIETY OF STYLES AND SIZES. 


ts MONARCH ROCK DRILLS, for Mining, Quarrying, and Blast-Hole Drilling. Most Durable, Efficient, and 
Economical in Operation and Repairs, 


BULLOCK-CORLISS ENGINES. GENERAL MINING MACHINERY. 


_DELVER” Sole American Manufacturers of WILLANS & ROBINSON’S CENTRAL VALVE ENGINES. 


Shin. Hele 2500'tt. Cable Address: ‘IBULLOCE, CHICAGO,” ABC Code, 4th London dion. 








MERCURY PRESSURE GAUGE. 
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MPHAIL & SIMPSONS’ 


DRY STEAM GENERATOR SUPERHEATER, 


THE GREATEST ATTAINMENTS IN STEAM OF THE AGE. 


AS APPLIED TO A LANCASHIRE STEAM BOILER. 








SECTION... A. B 
Fi 4/ 





END VIEW 
Fla Ss 


DESCRIPTION.—The steam is conveyed fromfthe anti-priming pipe?L,‘by means”of pipes A, into a auguhantes C, placed at the rear endjof,the boiler in thezexternal flue, where the temperature is much 
nabes than that of the steam within the boiler ; the steam is ode surcharged with heat by the eated gases which impinge —— the superheater. The steam then passes out of the superheater C, bey an pipes 

Dand E., into and along yes boiler towards the front end and back below the flue tubes, that is to say, in the coldest part of the boiler, and imparts some of the surcharged heat to the water surrounding the pipes D 
and E along which latter pipe the steam returns at the same level to a second superheater F, placed alongside of first-named superheater : —The steam ia here again surcharged by being subjected to the higher 
temperature of the gases. By means of the pipe G, the steam is then again conveyed into the boiler and towards the front end pera but this time above the flue tubes, stil], however, below the water level, and is 
returned to the stop valve by the pipes H. It thus again imparts some of the surcharged heat to the water through the pipes G and 


Any desired temperature of superheat can be arranged. 

Perfect control of temperature of steam above the temperature normal to its pressure. 

No fear need be entertained of injury to engines, cylinders, pistons, packings or lubrication. 

Great economy of fuel by increase of heat delivered to the water in the generator, and this quite independent of the well- 
known advantages of working engines with superheated steam. 

No creeping water in the steam pipes. Dry steam and boiler pressure at engine cylinders. 

Superheated steam at engine cylinders. 

Increased heating surface and proportionate steam raising power added to all types of boilers. 

Less condensing water necessary. 

All pressure parts tested to 600 Ib. to the square inch. 

No trouble. No extra care necessary. No scale on pipes. 

Large number of new and old boilers have been fitted with the arrangement and are in use. 

Passed by Lloyd’s Committee. Guarantee given in all cases. 





FULL PARTICULARS WITH TESTIMONIALS, REFERENCES AND TESTS OF ECONOMY, ON APPLICATION. 


MSPHAIL & SIMPSONS, 


Engineers, WAKEFIELD. 
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MACHINE TOOLS. 








Ras’ 
LX 
VL" 





BORING AND “TURNING MACHINES. 
TO RECEIVE PIECES 


48 in. diam. 24 in. high. 96 in. diam, 48 in. high. 
72 in. diam. 36 in. high. 122 in. diam. 60 in. high. 


PIPE FACING 0% —— = "ee a oe 
NN 2 | MACHINES 
A 


SPECIALITY. 


A 
SPECIALITY. 


COMBINED TURRET HEAD = a TURRET HEAD 
BORING & TURNING MACHINE. LLING MACHINE. BORING MACHINE. 


WOOD-WORKING MACHINERY. 


PULLEYS & LINE SHALRT FITTINGS. 
SEND FOR PHOTOGRAPHS AND PRICES TO 


GEO. RICHARDS & CO., LT? 


Works: BROADHEATH, neaR MANCHESTER; 


London Office: No. 110, CANNON STREET (Ground Floor’), E.C. 
Paris Office: 31 bis, RUE BICHAT (Société Continentale Richards). ss 
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JOHN LANG & SONS 
JOHNSEONE. 












: ae i 
If you have not st had any 







London Office :—72, BISHOPSGATE STREET WITHIN, E.C. 


we believe it would be to your r advantag 


J ORN LANG eZ sons BULL DOG 
Lathe Manufacturers and Special Machine Tool Makers, FRICTION CLUTCH 


JOHNSTONE, NEAR GLASGOW. as CO., Ltd 


mn 








WM. JAFFREY, Representative. 











BIRMINGHAM BATTE 


BRASS & COPPER /@ 


WIRE, SHEETS 4 








a FOR BOILERS, CONDENSERS, &c. 


Send for Catalogue. 








Agents Wanted. Royalties Granted, 


ee \ : 61, Albion Street, LEEDS, 
i BIRMINCHAM = 

yf; SEAMLESS & BRAZED 
,’ TUBES 








415 














Heeley Bridge Foundry, SHEFFIELD. 





To work both self-acting and by hand, and will 


STRIKE A DEAD BLOW. 
tsb Hin eA a wr 
saving in the cost of working. 





SOLE MAKER OF THE 177 


—————— (IMPROVED BAKER 
FOR CUPOLAS, SMITHS’ FIRES, &c. 
Its principal advantages are Simple Construction and Small Power required to dri: e = 


ze. a. STACEY, 


PATENT STEAM HAMMERS gies 


ieee WILKINSON Patent PRESSURE BLOWER (AQ uae 


















JOHN BELLAMY, 


Engineer and Boller Maker, 
 |MILLWALL, LONDON, 


Telegraphic Address: ‘“ Bellamy, London.’ 
Telephone No, 5157. 


——— 











uy 


gl 





7 
| OUT itn 


sil mM Es 
i 





PI 








High-Cass BOILERS of all types, 


Tanks, Cisterns, Cylinders, &c. ™ 
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CHADBURN & SON’S 


PATHNT 


“Duplex Gong” Telegraphs 


LATEST IMPROVED 


ENGINE TELEGRAPH 


ens vaee Hand 7 Ao Automatio 


Showing on Bridge Dial Engines Working 
ed Ahead or Astern. 


\ NAN 
WN WW 
hit % Hit 


BRIDGE TRANGMITTER, 


DUPLEX GONG. 
cater { Rats 
"°” STEERING TELEGRAPHS, 
“LOOK-OUT” TELEGRAPHS 
DOCKING TELEGRAPHS. 
Tachometer—Revolution Indicator, 
BGhowing at a Glance See of Revolutions pe 


Over 4000 Vessels including British and 
Foreagn Navies and Mail Steamers, Yachts, dc, 


OBADBURN'S PATENT ENGINE OOUNTERS. 
TELEGRAPH WORKS: 


11, Waterloo Road, Liverpool 


GLASGOW: 69, Anderston Quay. 
NEWCASTLE-ON-TYNE: 83, Quay Side. 
LONDON: 105, Fenchurch Street. 


EXHIBITION AWARDS: 589 





A 








London, Paris, N.-E. Coast, Amsterdam, 
Fisheries, Antwerp, Liverpool, & Havre. 








ROBERT /WIDDLETON, 


PATENTEE AND MANUFACTURER OF 


PATENT FUEL 


MACHINERY 


To turn out 10 CWT. PER HOUR upwards. 


HYDRAULIC PRESSES, 


PUMPS, CRANES, CAPSTANS, ACCUMULATORS & PUMPING ENGINES. 


HOISTS: nyprautic, HAND OR POWER. 


STEAM ENGINES, FOR DRIVING, PUMPING, 


WINDING AND HAULING. 
HIGH OR LOW-PRESSURE, SINGLE OR COMPOUND. 


IMPROVED CORLISS ENGINES 


SHEEPSCAR FOUNDRY, 


mauce tees” LEEDS, ENGLAND. 


“HYDRAULIC, LEEDS.” 
669 


SEND FOR LISTS B. 
London Agent :—Mr. J. STEVENS, 9, Fenchurch Avenue, E.C. 
































478 


D.P. ACCUMULATORS. 
Are Lamps and Carbons. 
PERRY'S PATENT ELECTRICITY SUPPLY METER. 


si VULCANISED INDIA-RUBBER CABLES. 

UZ TELEGRAPH APPARATUS OF ALL KINDS. 
Z Complete Installations of the Electric Light on any scale. 
eres RRR SS ot Sarat EE ae SOAS 
HAYWARD TYWVLER & Co. 


90 & 92, Whitecross Street, London, E.C, 











HYDRAULIC 
PUMPS 


AND 


PRESSES, 





SPECIAL CAST STEEL 


CIRCULAR SAWS 


For Hot and Cold Iron and Steel; Copper, Brass, &, 
Extra Temper, Patent Machine Ground, 


Price Lists on Application. 


SPEAR & JACKSON 


AETNA WORKS, SHEFFIELD. 701 


HARRIS’S PATENT 


AUTOMATIC HYDRAULIC 


SAFETY ys 


CRANES, 
HOISTS, 





Prices and Particulars of the Manufacturers— 


J. G. BARTLETT & C0, 


ENGINEERS, 
NEWPORT, MON. “ 


»» IBON & STEEL TUBES 


oY. 
i y) AND FITTINGS 
Y des 

a Ly 
iy 50y 








JOHN SPENC 


GLOBE TUBE WORKS, WEDNESBURY. © 
London Office: 14, Great St. Thomas Apostle, E.C. 





STEAM TRAPS 


See Testimonials) 
For taking the water of condensed Steam from Pipes, Coils, Pans, 
Heaters, &c., &c., are well known as being the very best for the 


They are perfectly automatic, require no attention 
and keep the pipes free from water. i 


Extraordinary Results by use of these Traps. 


PICKING, HOPKINS & CO., BOW, E. 


purpose. 
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R. HUNT & CO.'S 


ADJUSTABLE 


CAST-IRON BEARINGS 





With every variety of suitable Fittings. 


OPEN-SIDE HANGERS, SLINGS, WALL 
BRACKETS, PEDESTALS, &c, 


“a7 All these Fittings have fine pitched CHASED 
SCREWS and are capable of much finer adjust- ' 
ment than those with cast screws. 


CAST-IRON PULLEYS, 


Whole, Split, Flanged, Cone, &c., &c. 





SHAFTING,COUPLINGS,COLLARS, | && 


PLUMMER BLOCKS. 


The most complete Illustrated List in the trade sent 
post free on application to 584 


Atlas Works, Earls Colne, ESSEX, 








SOLE AGENT FOR 


UNITED KINGDOM : 











ASHTON’S MALLEABLE 


1 BOLTED UNIONS 


For HYDRAULIC PRESSURES. 

The patterns are massive, and the joint is 
carefully machined and fitted with a gutta- 
percha jointing. 

E } A GRAAT SUOCCBSS. 


WRITE FOR LIST TO 
—— SOLE MAKERS —— 539 


‘THOMAS A. ASHTON. Ltd., Engineers, SHEFFIELD. 











LUMBY, SON & WOOD, 


@BIMiITaAD, 
PATENTEES AND MAKERS OF 


WELDED AND RIVETED 


BOILERS 


For Low Pressure Hot Water Heating 
Apperstes. 


BOILERS 







| Fer bod ee 
= onthe to Chops 


BOILERS 


igi ~ trcamaaain 


BOILERS 


. = odo pele for 


Proce sn f i. 
poses. 





GOLD AND SILVER MEDALS AWARDED WHEREVER 
EXHIBITED. 


OLDEST & LARGEST MAKERS IN THE WORLD, 
Full Illustrated Lists on Application, 


West Grove Boiler and Safe Works, 








OVER ONE HUNDRED 
PER GENT. PER ANNUM. 


AN INVESTMENT BRINGING IN SUCH A RETURN IN THESE 
DULL DAYS IS WORTHY OF ATTENTION. 


In a letter to the Yost Typewriter Company of date 4th 
April last, Messrs. PRICE BROS. of Dudley wrote :— 

‘“‘As to the objection of first cost, all we can 

say is that we saved the cost of our Machine 








in less than twelve months.”’ 





THE MACHINE REFERRED TO AS SUCH AN EXCELLENT 
INVESTMENT WAS A YOST TYPEWRITER. THE YOST WILL 
YIELD YOU THE SAME RETURN THAT IT HAS BROUGHT 
TO Messrs. PRICE BROS. 





FULL PARTICULARS FROM 


THE YOST TYPEWRITER 6O., 


LIMITED, 


40, HOLBORN VIADUCT, 


LONDON, E.C. 


TRADE MARK. 





BRANUH ADDRESSES. 
MANCHESTER—3, Deansgate. 
BIRMINGHAM—73, Temple Row. 
LIVERPOOL—674, Lord Street. 
GLASGOW—112, Saint Vincent Street. 
BELFAST—9 Rosemary Street. 
LEEDS—21, New Station Street. 





TYPEWRITER COLE 


ZZ) 


REGISTERED. 
623 





HALIFAX ™ 


PARIS—36, Boulevard des Italiens. 


CHARLES §, Tir 


AND CO., 


ANGINEEES, 


MANCHESTER 


Makers of Improved Automatic 
and Giffard 


INJECTORS 


AND OF THE 


“VORTEX” 


BJECTORS 


Bilge, Air, Chemicals, &c. 


SEND FOR PRICES AND 
PARTICULARS. 7° 








WINDMILLS 


For Water Supply, Pumping, Grinding, &c. 





PICKING, HOPKINS & C0,, 


ARNOLD WORKS, BOW, LONDON. 





AGIN TS WANTED 
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FAIRBURN & HALL, Se::}68, ROYAL EXCHANGE, MANCHESTER. 


LONDON: LEEDS : HULL: GLASGOW : 
99, Fenchurch St. E.C. 18, Swinegate. 38-42, Waterhouse Lane. 129, Trongate. 


SAMUEL PLATT, ENGINEER, WEDNESBURY. 


COMPLETE 


PLANTS 
Boit, Nut, and 
Washer Making 


AND 
Screwing 
Machinery 


FOR SAME. 
ALSO 


i=" Shafting and 
BOLT & RIVET FORGING MACHINE. Shaft Fittings. 








At 











TELUS thee 


aT 


a 




















High Level Bridge, Manchester Ship Canal. Length 322 Feet, 


ANDY HANDYSIDE & CO.,L®: 


Britannia Works, 104; Queen Victoria St, 
DERBY. . LONDON, 


Managing Director, 








Angular Drilling Machine. 
PRICE LISTS ON APPLICATION TO 


The Angular Hole Machine Co., Ltd., 





A, BUCHANAN. 


UBES FOR MINES. 


Flanged Tube with Loose Gastron Spigot and Faucet Flanges, 


23, BUDGE ROW, LONDON, E.C. 

















Are Machined out of SOLID STEEL by the 
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OVER 5000 IN USE. py aqme et 


BUSS-SOMBART’S 
PATENT : 


2, TACHOMETERS & TACHOGRAPHS 


PORTABLE AND ENGINE ROOM PATTERNS. 


and 


y made, and 
pressure per 





ghtness, Strength 


mess. The Joint is easil 


oNNeapAH jue s.oIpeg 
HLA GaLLd 





ube is tested to 700 Ib. 
square inch 


SEHGAL NOUI-LHDNOUM 


m oN 
2 a 


These Tubes are particularly suitable in Mines 
“gout aaenbs 10d -qy 000F 03 dn soanssezg 10,7 
sduing Aaoyjo9 


and combine Li 
doy yulor 


each Fi 


SECTION —— 


LIGHT LAPWELDED IRON AND STEEL TUBES, with Loose Cast-iron Spigot and Fauce 

Re 8 Flanges, as illustrated, for conveyance of 

MAGBEBURG- ya AIR, WATER AND STEAM. 
BUGKAU. 149 — For PRiogs AND PARTICULARS APPLY 10 713 


JAMES EADIE & SONS, Clydesdale Tool Works, Rutherglen, nr. GLASGOW. 


| 
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SURVIVAL OF THE FITTEST. 





CHARLES TAYLOR'S 


PATENT MACHINE VICE 


Now stands alone in the market ; ne ee OOD. 
or advertised to any extent. OVER 5000 








Psi =e 


e Y: Cr fal) + 
a f hueks holds \ See: 
pat) and wears @& 







Stands Boag ‘ngincers 2 = 
work a ores 


All Wearing Parte Hardened, which is —— 


with the Yankee Oh 
(. TAYLOR, "*"street,” BIRMINGHAM. 


MACKIES LTD. 


EEA DIN G. 


Wrought-Iron Spring Pulleys, 
Shafting and Couplings, 
Plummer Blocks and Collars, 
Hangers, Brackets, & Wall Boxes, 

Patent Sack Trucks, 
Patent Grip for Scaffolding. 





411 

















JOHN WALTON & SONS, 


CITY LEATHER WORKS, GLASGOW, 


Manufacturers of Walton’s Patent 


“IMPERIAL” DRIVER, 


ALSO OF 
ORDINARY LEATHER LINK AND PLAIN 
LEATHER BELTING, &c., &c. 
Write for Lists. Agents Wanted. 563 








CENTRIFUGAL. PUMPS 
For Decks, Cirealating Purpose, oie Ho rage Wor, &o. 


ee and most Efficient Pum: 
From Newest and most gt 





“red tne Hydraulfe Presse ory Poape, gare “yar 
DRYSDALE &z co. “9 


Bow AccorD ENGINE Worse, G ns ed 
TSLEGRAPHIO ADDRESS: 
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. ENGINEERING. 
COAL Bolin SIZING & WASHING PLANT. 
: \ 3 suek an fronting 1200 p 
\ : . per day of eight hours. 
eS RYAVAVA' 
ime, . if — < ga 2 Lies 
AOR : 
) re 4 DCN IS i Vp kl 
7 = eS is a 7 ae i a _s 
2 EES aq», . ° \ y = in a 
pe SRC A Cr op A wt ‘ 
Numerous Plants already supplied by us of capacities up to 2000 tens in 10 hours. 
THE HUMBOLDT ENGINEERING WORKS CO., KALK, wr. cologne. 














TANNATE OF SODA 


FOR PREVENTING INGRUSTATION IN STEAM BOILERS. 
WILLIAM BAILEY & SON a Fields Works Ee 
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” COMPOUND ROCK DRILL 


@®. J. OGLIYS.PATANT.) 


Oonsumes 40 per cent. less a Air than any other Drill, at the same time 
giving the most effectual results. 


AIR COMPRESSORS 


WITH COMPOUND AIR & STHAM CYLINDERS. 
Fitted with Schram’s Inlet and Outlet Valves, giving the greatest efficiency. 


SGHRAM'S IMPROVED ROCK DRS!” 


2500 IN USE IN ALL PARTS OF THE WORLD. 
DIAMOND PROSPECTING DRILIS. 














RICHARD SCHRAM &CO. 


17a, GREAT GEORGE STREET, WESTMINSTER, S.W. 
Telegrams: ‘ Schram, London.” 


GEORGE JONES, Ltd.. 


ESTABLISHED 1803, 
LIONEL STREET FOUNDRY, BIRMINGHAM. 











Complete ROLLING MILLS for all Metals. 
Machinery for Making TUBES and WIRE. 





MILL GEARING of every description. « 


A.1,, A.B.O, and The Engineering Telegraph Codes used. 9767 
cna oR RC 


BAGSHAWE BROS & CO. 


“ DETROIT ” 


Emery & Corundum Wheels, 


Free Cutting 


Safe = Economical 








“ STANDARD ” 


Patent DETACHABLE CHAINS 





STRONGEST and MOST RELIABLE. 





SEAMLESS AND RIVETTED 


| bed | 


fn Somaneat 


ELEVATOR 
BUCKETS. 


Cio 


y 
a) a 


i 


| wna 





LARGE STOCKS. 


we 


— Send for Catalogue. — 385 








pm and Ironfounders’ 

Catalogues and Advertisements 

Photographed and Engraved in 

the Best Style by Improved 
Methods. 


DRAWINGS COPIED. 
ELECTROTYPE CASTS FURNISHED. 


BOILER INSURANCE 


STEAM POWER CO. 


LIMITED, 


Head Office; 67, King St., MANCHESTER. 
EsTaABLisHED /859. 
AUTHORISED CAPITAL - £250,000. 


INVESTED FUNDS ,.. £100,000, 


Boilers and Enis Insured 
and Inspected, 
“mri players? sig aot 


J. P. pipe 
0 











Paes: M.Inst.0.E., Assist. age 
EDWARD 





Applications tor Agencies Invited 
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“press RICE & CO Eland Road LEEDS. 














For all purposes. References in every part of the Globe. 


Selected for developing the LARGEST WATER POWER PLANT for 
ELECTRIC LIGHTING PURPOSES ever installed in Great Britain, 


sTHam «& POWER FPUMPS. 
- FREDERIC ;NELL, 16, Mark Lane, LONDON. 








DAVID WLD , SONS, 


WHITEVALE FOUNDRY, 
GULRASGOW. 


PATENTEES AND MAKERS OF 
AULD'S PATENT 


Steam Reducing Valves 


_ LAND & MARINE PURPOSES. 


These Valves are extensively 








in use for supplying steam for 
purposes where a lower pres- 
sure of steam is required than 


cc ureseagr ats want HEENAN & FROUDE, Birmingham & Manchester. 


REDUCING VALVES FOR AIR OR WATER. 


CHAPLINS dey — — LAUNCH ENGINES, TH 


FOR MINE VENTILATION, BLAST, FORCED DRAUGHT, &c. 





BLAST FAN. 














Patentees andj Sole Manufacturers—ALEX. CHAPLIN & CO., Cranstonhill Engine Works, GOVAN, GLASGOW. 


ALL COMMUNICATIONS to be ADDRESSED to the WORKS, Helen Street, GOVAN, GLASGOW. 6481 


wa. STAMm™M, 


3, HAST INDIA AVENUE, LONDON, E.C. 


SPHCIALITY =: 


, Grusonwerk GUNPOWDER MACHINERY 


COMPLETE INSTALLATIONS FOR BLASTING, 








RIFLE, AND ALL SORTS OF MILITARY POWDER MANUFACTURE. 


{ Machines & Installations for Smokeless Powder Manufacture. 








Most of the Continental and English and Foreign Powder Factories have been supplied with these Machines, ° 


CATALOGUES IN ALL LANGUAGES FREE ON APPLICATION. 











ws 





% 
























JUNE 29, 1894.] ENGINEERING. 


EDISON & SWAN UNITED ELECTRIC LIGHT COMPANY, Limited 


BEAD OFEICE! - - 100, VICTORIA. STREET, pi 
THE LARGEST MANUFACTURERS OF 


Incandescence Electric Lamps & Electric Installation Fittings 


IN THE BRITISH EMPIRE. 


All EDISON & SWAN INCANDESCENCE ELECTRIC LAMPS are MANUFACTURED by the COMPANY in GREAT 
BRITAIN; and in QUALITY, EFFICIENCY, and DURABILITY are UNRIVALLED, 


























CITY—110, Cannon St. BIRMINGHAM—14 & 16, Martineau St. DUNDEE—17, Castle St. LEEDS—127, Albion St. 

WEST END—50, Parliament St. CARDIFF—111, Bute Docks. GLASGOW—153, West George Street. LIVERPOOL—6, Tower Gardens; Water St. _ 

BELFAST—134, Royal Avenue. DUBLIN—12, Dawson St. HULL—1, Grosvenor Buildings, Carr Lane. NEWCASTLE-ON-TYNE—2 to 8, Pilgrim St. 
WORKS - - - PONDER’S END; SOUTH BENWELL, NEWCASTLE-ON-TYNE. 413 








THE BLAKE & KNOWLES STEAM PUMP WORKS, LIMITED 


EFFICIENT—DURABLE—ECONOMICAL—WARRANTED. 
117, QUEEN VICTORIA STREET, LONDON, B.C. 





Vertical & Horizontal Pumns.| Brewers’ -.. — Vacuum .-- — --» Pumps.| Deep Well... _—_... Pumps. 
Boiler Feed -... we Sugar House ai | Elevator ..- me ee Sewage... mre 6 
Bilge... om ae he Plantation ... Power wai ae Exhauster ... He Be 
Fire ... és eae aad Locomotive Distillery -.. we Air Compressor .-. _,, 
Wrecking .. «..  ,, Hydraulic and 7 | Crank "aa \ Combined Water ) 

Duplex ” _ . Pressure ...J °° "| Fly-wheel j “ ‘ and Vacuum } ™ 











COMBINED AIR and CIRCULATING PUMPS of Minimum Weight and Space. 

INDEPENDENT MARINE AIR PUMPS of an Improved Construction and Efficiency. 

HIGHEST DUTY WATER WORKS PUMPS, New Designs, Compound Duplex, Fly-wheel Automatic, &c. 
MINING PUMPS for all Conditions, Vertical and Horizontal, &c., &c. 





GARRICK & WARDALE, GATESHEAD. 


PATENT SLIDE VALVE '¢ 
Plunger, Double-Acting j 






















Feed, Bilge, Ballas & al as 


Will work where ordinary Lift Valve Pumps 
choke, give a continuous discharge, and 
ARE NOISELESS. 


H.P. & COMPOUND DUPLEX PUMPS. 



























INDEPENDENT COMPOUND te 
AIR& CIRCULATING PUMPS 
WITH CONDENSER COMBINED, §% 


FOR LARGE ENGINES. 


















H.P, AND COMPOUND 4 
ONDENSING ENGINES 


For DRIVING, PUMPING, BLOWING, &e. 




















SINGLE PUMP. 


72 
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[_pthes—with or without Cut 


GEARS—A SPECIALITY. 
Always in stock or progress. 654 
STEPHEN STELL, Alkincoate Works, Keighley. 


Fer Sale, Set Boring Tackle, 


&c., for about 550 ft. run, in first-class condition, 
having been little used. 
Price £65. 
Full particulars on application. 





652 
BUTTERS BROS. & CO., 20, Waterloo St., GLASGOW 
See Illustrated Advertisement, page 27. 


Meehine ~ Tools Ready for 


DELIVERY :— 

Drilling, Tapping and Studding Machine, having 
2} in. steel spindle ; horizontal travel, 6 ft. ; vertical 
travel, 5 ft. 

One’ Planing Machine, to plane 12 ft. long by 5 ft. 
square ; two tool boxes, 

One 18 in. Break Lathe, with 10 ft. loose bed. 

One each 12 in. and 18 in. stroke Slotting Machines. 

LOUDON BROTHERS, Clyde Tool Works, John- 
stone. E 976 


N ew Machine Tools at 
REDUCED PRICES. 

OVER 50 MACHINES READY for DELIVERY. 

Illustrations and full particulars, with lowest 

prices, on application. 

- G, F. SMITH, E 956 

Tool Maker, Paragon Ironworks, Halifax. 


ouble- gored Radial Drilling 
MACHINES, 7, 6, and 4 ft. radius ; Vertical 
Drilling Machine, admit 8 ft. diam.; Shaping Ma- 
chines, 18 in. and 14in. stroke, 6 ft. beds, two tables ; 
Slotting Machine, 12 in. stroke ; Planing Machine, 
4ft. by 2 ft.; Screwing Machine up to 2in. ; Punch 
and Shear, fin. plates; Lathe, 10 in. centres, 12 ft. 
gap bed, siiding, surfacing ‘and screw - cutting ; 3 
Universal Horizontsi Drilling, Boring and Faceplate 
Turning Machine. All of the most advanced con- 
struction and ready for deliver: ve Exceptional prices 
- a buyers.—W. ASQUITH, Tool yd 





Machi 





2» Tonbridge Water Works 


he 
T' Livrrep, have FOR SALE a 


a PUMPING ENGINE, in excellent working 
order ; being taken out to make room for larger plant. 
Steam cylinder 12 in. ; A, stroke 24in.; pump 7 in. ; 
condenser, governor, &.; can seen at work.— 
Apply to SECRETARY and MANAGER, Tonbridge, 
Kent. E 948 


AUCTION SALES. 


On TUBSDAY NEXT. 
MANCHESTER SHIP CANAL. 


Mess. Fuller, Horsey, Sons 


and CASSELL are instructed to SELL by 
AUCTION, in Lots, at the Acton Grange and other 
Depéts, near Warrington, on TUESDAY NEXT, JULY 3rd, 
an following oo 8, at Twelve tong each day, CON: 
TRACTORS’ PLANT, including 52 Locomotive En- 
gines, 8 in. to rr cylinders ; 19 Locomotive and 
Portable Steam Cranes, from 1} to 10 tons; three Steam 
Derrick Cranes; two Overhead Trav: ellers ; 22 Steam 
Navvies; two German ditto ; 20 Navvy Bucketa and 
Crane Jibs ; four pairs 15 in. by 18 in. Rocker, 
Plunger and Bucket Pumps ; five Horizontal Engines 
and four Lancashire Boilers; 14 Vertical and other 
Boilers; 24 Portable Engines, from 8 to 30 HP.; 
43 Centrifugal and other Pumps; a Concrete Mixer, 
three Mortar Mills, Stone Crusher, two Brick-making 
Machines, Steam Winch and Boiler, five Steam and 
Hand-power Pile Drivers and two Monkeys; 62 Wood 
and Iron Skips, two Crabs, two Steam Hammers, two 
Shaping, two Punching and Shearing, two Drilling 
and Screwing Machines, five Screw-cutting and Wheel 
Lathes, three Wheel and Rail Presses, four Blast Fans, 
25 Rock Drills, three Self-acting Saw Benches ; 2600 
tons Steel Rails, Points and Crossings ; 45 tons Fish- 
plates, 37,000 Sleepers, 1638 Side and End-tip Wagons, 
57 Trolleys and Bogies, 15,000 ft. run Cast and 
Wrought-iron Piping, 45 Wood Tanks, 57 Temporary 
Buildings, 1000 loads Timber and Firew Fay 
Lurries, one Cart, and Other Effects. Also DRI 
ING PLANT, including four Steam Dredgers, sa 
Hopper Barge, and four Screw and Paddie Steam Tugs. 
Catalogues (2s. 6d. each) had at the Depéts; of the 
MANCHESTER Seip CANAL Company, 41, Spring Gardens, 
Manchester ; of W. H. Toruam, Esq., 2, Great George 
Street, Westminster, S.W. ; and of the AUCTION- 
EERS, 11, Billiter Square, E. F650 














Por Sale, the following High- 


class MACHINE TOOLS, made by Thomas 

Shanks & Co., Johnstone. 

Lathe ; faceplate, 11 ft. 6 in. 3; to take 24 ft. between 
centres. 

Radial Driil ; maximum radius of spindle, 9 ft. 6 in. 

Planing Machine, to plane 6 ft. 6 in. by 6 ft. by 
16 f6. in length. 
, — Screwing Machine; range of dies, 3 in. to 

Also 6-cwt. Steam Hammer, by Masse 

For prices and particulars address, E ‘577, as of 
ENGINEBRING. E 977 


for Sale :— 


Two LANCASHIRE DOUBLE-RIVETED STEEL 





BOILERS, 22 ft. by 7 ft., by Danks, Dudley ; good 
for 120 1b. working pressure. 

POWERFUL DOUBLE-ENDED PUNCHING AND 
SHEARING MACHINE, for 1} plate, with angle 
iron-butter, wena — biades 15} in. long; 

vertical engine attac! 

POWERFUL VERTICAL “DRILLING AND BORING 
MACHINE, by Shepherd, Hill & Co., 44 in. spindle. 

RASTRICK BOILER, 24 ft. by 7 ft., made of steel, 
main flue 3 ft. 3in. dia. 

HORIZONTAL TANDEM CONDENSING ENGINE, 
S30in. cylinder and 48 in. ——, Tangye high-speed 


In LrQuiDATION. 
Re THE TRENT GAS ENGINE CO., Limitgp, 
New Basrorp, NorrincHaM. 


essrs. Morris & Place are 


instructed by the Liquidator, Mr. Rost. 
Metiors, to SELL by AUCTION, on the Premises as 
above, on Fripay, 13th Juty, 1894, at Eleven o’clock 
precisely, the whole of the Valuable PLANT and MA- 
CHINERY, STOCK and the PATENT RIGHTS of the 
above Concern, and including some Excellent Tools, 
viz. :—Planing Machine, with horizontal and vertical 
motion ; several Self-acting, Double-geared, Sliding, 
Surfacing and Screw-cutting —- Lathes, by Lee and 
Hunt, Dickinson and Oo., and Teggins, 64, 8, 9 and 
11 in. centres; 6 to 8 in. stroke Shaping Machine, by 
Teggins, Manchester ; Slotting Machine, by Lee and 
Hunt ; Pillar Drills, Double Radial Drilling Machine, 
by Teggins ; Horizontal Self-acting Cold Saw, by 
Dickinson and Co., Keighley ; Loose Tools, Shafting 
and Gearing, Parallel Vice, Grindstone and Trough; 
Pulleys, Tool Steel, Stocks and Dies, Weston’s Patent 
Chain and Blocks; Tangye’s Patent Pulley Blocks, 
to carry 1 to 5 tons; all the Leather Belting and 
Materials and Stock ‘of Wrought-iron, Angle-iron 
Castings, Wrought Piping, Nuts, Bolts, Files, and all 
the Fitters’ and Smiths' orking Tools ; two Valuable 
New 12 HP. Patent ‘“‘Trent” GAS ENGINES; a1 HP. 
Gas rn gay Ne Louis Simon and Son; also will be 





o—— crank-shaft n. dia., , &e., 

y MoKinnel & Co., Dum band 

7-Ton STEAM DERRIOK CRANE, with jib 60 ft. long. 

Also a large stock of other Machinery » Engines, 
Boilers, Tanks, Machine Tools, &c. 


Send for Catal — 
HOS. W. WARD, 
Ausion Works, SAviLe Street, SHEFFIRLD. 


eady for Deliver 


Slotting Machine, 18in. stnoke, admits 6 ft. diet, 
Slot Drilling Machine, for Slots up to 13 in. by 1} in. 
—— 12 in. centre by 20 ft. bed, 8.S.S. and 8. 

10 ” ” ” 16 ” ” ” 
De. ; ” ” ” 12 »” ” ” 
og ” ” 8 ” ” 
a 6 ft. & 8 ft. 
Raaial Drilling Machines, 6 ft. and 4 ft. 6i in. ” radius 
Shaping Machines, 6in., 9 in., 12in., 16 in. stroke. 
Sorewing Machines (Brown’ 8 patent), tor 1} in. bolts. 
Steam Hammers, 3 cwt. and 5 cwt., double acting. 
Railway Wheel Press (Hydraulic). 
Punching and Shearing Machine Ciouble ended), Zin. 
ENGINES.—Vertical, 7 in. double and 9 in. single 
Ce der. Horizontal Engines, various sizes. 
K & MACNAB, Britannia Works, — 
lanchester. 


Booth and ie 


CaNnTRAL IRONWORKS, 
HALIFAX, ENGLAND. 


570 








READY FOR IMMEDIATE DELIVERY :— 
One 7 ft. RADIAL DRILLING MACHINE. 
6it.€in. ditto ditto. 
4ft. Gin. ditto ditto. 
WALL DRILLING MACHINE, to admit 4 ft. diam. 


6} in. centres Self-acting, a ‘oo jee and 
Sorew-cutting GAP LATHE, 7 ft. bed. 


6 cwt. Self-acting STEAM HAMMER, 

2 cwt. ditto ditto. 

Improved BOILER FLUE FLANGING MAQHINE 

Patent DRILLING MACHINE for Drilling Flue 
Flanges in position, 

FLUE FLANGE TURNING MACHINE. 

ANGLE-IRON and T-BENDING MACHINE. 

§ in. SINGLE END PUNCHING and SHEARING 
MACHINE. 


} in. ditto. 
Second-hand BOILER SHELL DRILLING MA- 
_CGINE. _ ‘a © 
n Sale, Light Draft Steel 
STEAM LAUNC ES, suitable yd Bam 
sengers or cargo, ready for machinery ; : 
suit purchasers ; 65 tt, by 12 ft. by of tt, "66 tt. - 
ut oo 6 tt., 65 ft. by 10 ft. by 6 ft., 62 ft. by 10 te 


ft, 45 ft. b 16 te by 6 tt.— Address, QUEEN'S 
Fen Y Sng ENGINEERING oa 





i in sale, the VALUABLE PATENTS, No. 
16,183 of 1888, No. 19,951 of 1890, and No. 926 of 1891, 
secured to the “Trent” Gas Engine, together with 
the Patterns and Drawings. 

On view the day prior to the Sale. 

Detailed Catalogues and Particulars of Patents, &c., 
may be had of the AUCTIONEERS, 27, Bridlesmith 
Gate, Nottingham; or of Mr. Rost. Mruors, King 
John’s Chambers, Nottingham. F 54 





JuLy 17th, 18th and 19th. 
Re GEORGE BOWER, Vulcan Ironworks, St. Neots. 
TO ENGINEERS, GAS COMPANIES, 
GAS ENGINEERS, CONTRACTORS AND OTHERS. 


heatley Kirk, Price and 


GOULTY are instructed by the Trustee, 

Alfred Good, Esq., to SELL by PUBLIC AUCTION, 

ecemeal in the lote of the Catalogue, upon the well- 

nown Works, on TuBSDAY, WEDNESDAY, and TuuRs- 

DAY, the 17th, 18th and 19th pe enone each 

day at Ten for Eleven bs be — = 
T E CONT NTS 

of the several works Sean at St. Neots, Hunte— 
hitherto carried on by Mr. George Bower. 

The Machinery, which is in first-class working order, 
and by eminent makers, includes numerous Hand, 
Sliding, Surfacing, Screw-cutting, Boring and —— 
Lathes, from 6 in. to 24 in. Mo single, double ani 
treble geared; Radial, Self-contained and Bench 
Drilling Machines; Planing Machines up to 4 ft. 
square ; Light and Heavy Plate-bending Machines ; 
four Punching and Shearing Machines; Screwing, 
Shapiog, Grinding and other Machines ; Cupolas, 
Cranes, about 150 tons Moulding Boxes and Foundry 
Plant, Shafting, Loose Plant and Utensils, Furniture, 
an immense assortment of Patterns and Drawings, and 
other effects. 

The STOCK includes New Horizontal Steam Engines, 
Exhaustersy, Ammonia Liquor Pumps, 13 new Gas 
Holders, from 50 ft. diameter by 15 ft. deep to 5 ft. 
diameter by 2} ft. deep, 120 Gas Valves, 350 Wet and 
Dry Meters, 3400 Giass Regenerative Bowls, 80 Pend- 
ants, several hundred Gas Brackets, 50 Gasaliers, two 
to ten lights; Contents of Stores, ‘several thousand 
Gun-metal Cocks, Valves and Fittings, new Steel, 
Bar-iron, Piping, Files, &e., &c. 

Catalogues gratis upon application to ALFRED Goon, 
Esq., 57, Moorgate Street, London, E.C. ; . WADE 
GraRY, Esq. "Solicitor, St. Neots; or from the Auc- 
tioneers, WHEATLEY KIRK, PRICE & GOULTY, 49, 
Queen Victoria Street, London, E.C., and Albert 
Square, Manchester. Telegrams: “ Indices,” — 








MISCELLANEOUS. 


ohn Norman, 
Engineer, Millwright, Boiler Maker, 
es, ngineer & Licensed Valuer of eer 
jon fe St. Vincent Street, Glasgow. 9486 





Hoek of Holland Route to 


the Continent via Harwich dail 
cluded). New twin-screw S.S. * Amato” Cane 
tons), » Berlin” (1745 tons), and “‘Chelmsford ” ioe 
—. » ean and best route to Germany and 
ANTWERP EXHIBITION, via Harwich 
——- “~ eg reat 3nd, 20s. : 
‘assengers leave London (Liverpool Street S 

at 8.30 p.m. Direct service to Harwich, via un) 
or Peterboro’ and March from Scotland, the North 
and Midlands, saving time and money. itaing car 
from York. HAMBURG by G.S.N. Co.’s » Wed- 
nesdays and Saturdays. ow ~— aod ‘eur to 
all parts of the Continent. R. Co,’s 
“Tourist Guide to the Continent,” a. Cae Ke , post 8d. 
—Particulars at 61, Regent Street, W.; or of the 
a TINENTAL MANAGER, Liverpool Street Station, 

E979 


Braette Making Machinery, 





The Newest and Best Ma Machine is made by ae 
HARDY PATENT PICK CO., Lrv., Sheffield. 


Boze Grinding.— The Best 


MACHINE is the DEVIL DISINTEGRATOR, 
which grinds, granulates, orshredsalmost any material. 
All sizes are kept in stock.—THE HARDY PATENT 
PICK CO., Sheffield, England. $691 

¥ 

A t a Glance You canSee what 
you require to Buy or Sell. The Monthly 
Register contains details of over 4000 Gas, Steam and 
vo ae a Oil Engines, Boilers, Lathes, Drilling Ma- 
chines, Shapers and all sorts of Contractors’ and 
Engineers’ Tools and Plant for Sale and Wanted.— 
Call, 100, Houndsditch, London, or write, BRITANNIA 
TOOL FA CTORY, Colchester. State precise 7 

of what you want to ~t or Sell. 


radford’s High- -class Ma. 
CHINERY OILS and CYLINDER GREASES. 

The best and cheapest on the market. Successfull 
used and most highly spoken of by thousands of lead- 
firms. —For fatenmaion ¢ and prices, 
address, JOHN BRADFORD & SONS, Laverpoct 
Telegraphic address, ‘‘ Lubricants.” Agenta — 














Plans and Specifications made out as 


ej ohn Cochrane, Engineer and 


Boilermaker, Barrhead, N.B. BOILERS of all 
t ENGINES of Corliss and other types, Steam 
+ nel re, Steam Pumping Machinery.—See our —_ 
Advertisement which appears monthly. — 


Pulsometer Steam Pumps on 


HIRE, with or without boilers, pipes, fittings, 

&c., with option of purchase, by arrangement, Tele- 

graphic address: ‘‘Pulsometer, London.” A large 
stock kept of all sizes. -PULSOMETER ENGINEER- 
ING CO., Lrp., Nine Elms Iron Works, London, 8. a * 








SHIPBUILDING. 


be Let, the Whitehaven 


0 
é\ SHIPBUILDING YARD, PATENT SLIP, with 
the PLANT, MACHINERY, &e. 

The Shipbuilding Yard contains upwards of 7 acres, 
has five Building Berths, and a frontage to the sea of 
160 yards. It is well equipped, and is capable of 
turning out upwards of 12,000 tons per annum. 

The Patent Slip launches into Whitehaven South 
Harbour, and is about 450 yards distant from the 
Shipbuilding Yard. 

a... whole is favourably situated for carrying ona 

e Shipbuilding trade. 
or Let TLE and rent, apply to E 497 
Esa., Whitehaven Castle. 


Working Capital. — Estab- 


lished Firms os norease same by getting 
their own ACCEPTANCES DISCOUNTED.—Address 
CREDIT, care of Messrs. Brown, Gouup & Co., 54, New 
Oxford Street, London. E 853 














MOVEABLE HYDRAULIC CRANES, ARCHWAY 


‘DEEP WELL PUMPS.“ 


PATENT 


4.0.T0N STEAM CRANE 


Patent Suspended 


EAST FERRY ROAD 


PNEUMATIC 


ENGINEERING WORKS 


COMPANY, LTD., 


GRAIN 
ELEVATORS. 


MILLWALL, LONDON, E. 








PATTE RN MAKING 


ChAL 


GIR SON 


NAT- TEL: N° 180 
SPECIALITY:- MAC 


c 


HINE 


M 
N \vO 


Tr 
‘ 


b..25, 


- 
= 


A a ‘ 
UT WHEELS. L 





Begshaw's Wrought-iron Pul- 


YS, as used in bg yon bg aterersirg 
are the strongest, cheapest, and best in the market, 
Quick pH wire given. llustrated price list, contain- 

rules for transmission of a. wheels, belts, 
ropes, and shafts, free.—J. BAGSHAW & SONS, L7., 
Engineers, Batley; Yorkshire. 218 


T° Makers of Engines, Pumps, 


&c.—Use BENT CRANKS in Mild Steel. 
ANK & IRON 008 





Speciality of the G 
Lap., Grantham. 


CRAN 
Quotations on receipt of sketch. 
567 








V auxhall Donkey Pumps.— 
’ Over 12,000 of these well-known Pumps have 
new been manufactured and sold by us during the 
last (nineteen) years. These Pumps still maintain 
their position in regard to price, efficiency, and 
quality, against the it which 

ioe from time to time arisen since their first intro- 
duction. A large stock is always on hand from which 
— a My: romptly executed.—ALEX. WILSON 
auxhall Ironworks, London, 8. W. 6200 


Ctovoose Railway Carriage 


and WAGON CO., Lrv., Gloucester. Passenger 
rriages and Wagons. * Luard & Lindsleys’ eaten 
See Mieaees Advertisement last week, page 15. 9778 


P & W. MacLellan, Limited, 


OLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY OARRIAGES AND WAGONS 


OF BVBRY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGES, cama - 
Ohief Offices; 129, Trongate, GLaseo’ 
Registered Office : 8, Gt. vinehoster St, London, EO 


"TtheAshbury y Railway Carriage 


AND IRON COMPANY (Limited), 
w, Manchester. 
MANUFACTURERS of RAILWAY CARRIAGES, 
WAGONS, and a seg — Also tor Eleo- 
= and — Railwa: Ironwork, Oa 
a Wheels, are "Wood Centred Whee 
Sonne Pressed Wrought: iron Wheels, Iron Roofing, 
Bridgework, Turntables, Water Columns, Builders’ 
ee te ees heterion, 
8 t for or for de a 
tanie Office : 7, Victoria Street, 8 Od 501 


[the Midland Ky. on 


AND WAGON COMPANY, Limited, 
Manufacturers of RAILWAY CARRIAGES, TRAM- 
CARS, WAGONS, and RAILWAY IRONWORK of 
every description. Wagons built for Cash, Deferred 

E. JACKSON, Secretary. 


ent, or Hire. ’ 
Onlet Offices : MIDLAND Works, BIRMINGHAM. 
Branch Works: ABBEY WORKS, SHREWSBURY. Od 5667 


London Office: Surrotk Hovusz, Lauresce Pouwtwsy HILL. 


Y [tbe Oldbury Railway Carriage 
AND WAGON COMPANY, Limited. 

png ns 1847. 
OLDBUR ear BIRMINGHAM, Manufacturers of 
RAILWAY. CARRIAGES, WAGONS and TRAMCARS, 
and every description of IRONWORK, either for 
Cash or for Payment over a period of years. Railway 
Wagons for Hire. 


Chief Offices— 
OLDBURY WORKS, near BIRMINGHAM 


London Offices— 


74, LAURENCE POUNTNEY HILL, E.O. 
The Engineering Telegraph Code used. 


[ine Metropolitan Kailwa 


CARRIAGE & WAGON COMPANY ages 
Saltley Works, Birmingham, Successors to — 
JoszPH WricHt and Sons, Manufacturers of Railway 

ages, Tramway bl —— and Railway 

Ironwork of every descript 

RAILWAY CARRIAGES. soa WAGONS built for 
OASH, or upon DEFERRED PAYMENTS ExX- 
TENDING over a SERIES of YEARS. 

A large number of COAL, IRONSTONE, BALLAST, 
and other WAGONS to LET on HIRE. 

Manufactory and Chief Office—SaLtLsy Works, 


BIRMINGHAM, 
Branch Wagon Worke—Grgat £asTern Ratiway, 
PRTRRBOROUGH. Od 500 
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DEREDGHERS Sathana a a ee RIVERS, &o. 


Can be used for IRRIGATION when not Dredging. 
Performs Work Cheaper and with Greater 
Expedition than any 0 other System. 


MATERIAL DREDGED AND DELIVERED ASHORE IN ONE 
OP ERATION. 


THE DREDGING PLANT ONLY CAN BE HAD 
TO ERECT ON EXISTING CRAFT. 

















SUITABLE FOR 


CYLINDER SINKING, EMPTYING COFFER DAMS, &., &c. 


JOHN & HENRY GWYNNE 


ENGINEERS, 
HAMMERSMITH IRONWORKS, W., 


AND 


89,Cannon St., London, E.C. 


“‘@wynne, London.” Telephone 1544, 509 


EDWIN LENS. & SONG FE 


ue _TUBE MANUFACTURERS WOLVERHAMPTON STAFFORDSHIRE DOR WATER 




























FLANCE BEND CAP BACK NUT LONC SCREW SHORT PIECE 


London Office: 143, CANNON STREET, E£.C. 9032 











| 


TucksGenuine Packings 


TRADE ARE ONLY MANUFACTURED BY TRADE 





116, CANNON STREET, LONDON, 


AND AT LIVERPOOL, CARDIFF, NEWPORT, BARRY, SOUTHAMPTON, DUBLIN, AND MELBOURNE. 


INDIA-RUBBER, LEATHER & ASBESTOS GOODS. 











SEAMLESS COPPER 


ELMORE STENT Copp TUBES, 


ATING OF OPP E in, to 2 in Din 
HYDRAULIC RAMS, su DEp POSITING ¢ by 


ROLLS, PISTON RODS, Ro, WITH COPPER. MITE 
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Portable and Semi-Portable 
Engines. 


BRITANNIA WORKS, GAINSBOROUGH. 


Address for Telegrams—‘‘ MARSHALLS, GAINSBORO’.” 


ENGINES 


Specially equipped for 
Driving 


ELECTRIC LICHT 


[JUNE 29, 1894. 


MARSHALL, SONS & CO., LT? 


OFFICES, SHOW ROOMS AND STORES AT 


79, Farringdon Road, LONDON, E.C. 


Telegrams—* ENGINE, LONDON.” Telephone No. 6648. 


OVER 


23,000 Engines 


MADE anp SUPPLIED. 


and 1, LALL BAZAR, CALCUTTA. 


raw et Portable 
Engines. 


HIGH- CLASS 


ae OF ALL KINDS. Traction Engines. =— . 
Illustrated Catalogues, with Current Prices, in English and Foreign Languages, free on application, 942529 Corn Canton Machinery. 


Underneath Engines. 


iit Machinery. High Pressure or Compound. 








HICH-CLASS ANTI-CORROSIVE 


LUBRICATING OILS 


*be- BOR CYLINDERS AND VALVES, 


EREAVT BEARINGS, SHAEFTTING, AND HIGH-SPEED MACHINAERNRYT. 
Leave no Dirt or Deposit about Piston, Boilers, or Condensers. 


EXTENSIVELY USED FOR ELECTRIC LIGHT WORK, ENGINES AND DYNAMOS, 


HEAVY DARK OILS for Cyruinpzrs. CLEAR PALE OILS for.Dynamo Machines and General Lubrication, 
SPECIAL OILS for Special Purposes to suit all Customers. 


PRICES, SAMPLES, AND ALL PARTICULARS MAY BE HAD OF THE MANUFACTURERS. 


EN GELBERT & CO., 44-47, a. S LONDON, E. C. 


BU TLE’ ms 
RPATINT 


FRICTIONAL 
COUPLINGS. 


The Kirkstall Forge Oo., Leeds, 
SOLE MAKERS. 453 


























PATENT ROLLED 


' SHAFTING = 


IN IRON AND STEEL, 


i Letters Fa 











| 








ENCINE ! | 
MACHINERY | 
CYLINDER | a 
SHAFTING 


AXLE | CHLEBRATEHED FIRST-CLASS 


San LUBRICATING OlLs 


and CYLINDER Head Office—No. 7, Idol Lane, Eastcheap, LONDON, E.C. WIRE ROPE 
LOCOMOTIVE “Ragosine, London.” WORKS & STORES: ALBION WHARF, BOW BRIDGE, B. CYCLE, &. 


S Vi [ T bE & 6 0 V E N T 0 Y, [ GRESLEY IRON WORKS, MAING ounrney He 
| D., MODERN MACHINE TOOLS. 
, a 1 


CAS ENGINE 
_ DYNAMO 


DRILLING 
TRAM 








Telephone No. 11,244. 514 


Telegraphic Address : 











KNOWLES’ PATENT KEY-SEATER. 
SMITH & COVENTRY Sole Licensees and Makers. 
140 KEY-WAYS 
2}in. long x § in. wide x 4 in. deep can be cut in 
own EouvuU kH. 

All to etandard measures, either parallel or taper. 
LARGER MACHINES MADE. 


Printed by the Proprietors at their Printing ee The Bedford Press, 20 & 21, yng in the Parish of St. Martin’s-in-the-Fields, and Published by CHARLES RoBERT JOHNSON, at the Offices of SUGRIEERINS, 
85 & 36, Bedford Street, in the Parish of St. Paul, Covent Garden, both in the County of Middlesex. —Friday, June 29th, 1804. 


PATENT STUD-TURNING AND GHASING LATHE. 
WITH ADJUSTABLE STOPS FOR DIAMETERS 
AND LENGTHS. 


a Lathes are now made in fifteen different 
and sizes, to suit all branches of pares. 
dealing with bars from } in. in diameter to 3} in. 


BEVIL AND MITRE. GEARS 
OUT THEORETICALLY CORRECT 


‘ To the Involute form of tooth, w Oh dg 16in. pitch 
diameter, 1}in. pi a 


IMPROVED SELF-ACTING MILLING MACHINE. 


These Machines are made in four sizes, styled 
respectively A, B, O, D. The latter size is repre- 
sented above, and is a very powerful and heavy 
| machine, capable ot taking heavy and broad cuts. 









































